FACULTY OF SCIENCE

BIOLOGICAL SCIENCE

BIOL 101
Interactions in Nature  (2 credits)
Fundamental concepts in ecology - definitions and explanations of terms: Ecology, environment, biosphere, biome, ecosystem, biotic, abiotic, atmosphere: - troposphere stratosphere, population, community, competition, producers, herbivores, carnivores, decomposers, habitat, habit niche; trophic levels, energy flow, food chains food web, pyramid of energy, pyramid of numbers; biogeochemical cycles; characteristics of populations - natality, density, growth forms, biotic potential, carrying capacity etc. community. Succession -primary succession - xerarch, hydrarch; secondary succession - regeneration of abandoned farmland; Biological Associations - Mutualism commensalisms, parasitism, predation, pollination and environmental issues.

BIOL 102
Genetics and Evolution  (2 credits)
Mendelism: monohybrid and dihybrid crosses. Genes and chromosomes. Nucleic acids and protein synthesis. Variation. Evidence and theories of evolution.

BIOL 103
Mammalian Physiology  (2 credits)
Nutrition; transport; respiration; excretion; reproduction; sensory physiology and co-ordination. Adaptations to the environment.

BIOL 104
Growth of Flowering Plants  (2 credits)
Seed dormancy; Seed germination; Growth and Development; Tropisms, phototropism, Mineral nutrition; Photosynthesis and adaptations of plants to the environment.

GEOL 104
Introduction To Earth Science   (2 credits)

Definitions (Earth Science and branches of Earth Science). The Solar system: Bodies that make up the Solar System. The Earth: Earth as a planet, Earth’s shape and size, Earth’s atmosphere and hydrosphere, Earth’s Interior, Earth’s forces (Gravity and magnetism). Minerals: Definition and Basic Properties. Rocks: Definition and Formation of Igneous, Sedimentary, and Metamorphic rocks. Weathering and Erosion. The rock cycle. Geologic time: Relative time, The Standard Geologic Column, Absolute Time and Radiometric Dating.

CHEM 101   General Chemistry  (3 credits)
Atomic Structure, Bonding and Intermolecular Forces, Structure of Organic Molecules: Alkanes and Cycloalkanes, Alkenes, Alkynes, Stereochemistry.

CHEM 102 
PRIVATE 
General Chemistry II    (3 credits)

Equilibria in Aqueous Solutions, Redox Systems, Properties of Solutions, Systematic Inorganic Chemistry, Introduction to Stereochemistry, Aldehydes and Ketones.

CHEM 103
PRIVATE 
General Chemistry Practical I  (1 credit)

Preparation of standard solutions; Dilutions;  Simple volumetric exercises; Qualitative inorganic analysis (Anions), Purification of organic compounds.

CHEM 104
PRIVATE 
General Chemistry Practical II  (1 Credit)
Applications of volumetric analysis;  pH determinations;  Determination of solubility products; Qualitative inorganic analysis (Cations); Simple organic preparations.

PHYS 101
Practical Physics I   (1 credit)
PHYS 102
Practical Physics II  (1 credit)

Basic laboratory experiments to expose students to handling various measuring instruments, how to handle data error analysis

PHYS 111
General Physics I   (3 credits)
1.  Mechanics: Vectors and laws of Physics. Motion in one and two dimensions, Projectiles; Relative velocity. Newton’s laws of motion; Momentum; Force, types of forces, conservative force. Work, energy Conservation laws. Moment of inertia; Rotational Motion. Newton’s law of gravitation; Gravitational potential.

2.  Thermal Physics: Macroscopic & Microscopic definitions. Thermal equilibrium. Zeroth law of thermodynamics & temperature. Heat and work. First law of thermodynamics and applications. Gas laws, specific heat capacities of ideal gas. Kinetic theory of gases

3.  Vibrations And Waves: Simple Harmonic Motion. Damped & forced harmonic motion (Qualitative). Examples of Mechanical & Electrical Oscillations. Waves: Types of waves. Wave Phenomena: Interference, Young’s double slit experiment, Blooming of lenses. Diffraction, Diffraction grating Doppler effect.

PHYS 112
General Physics II   (3 credits)

Electricity: Electric charge and Coulomb’s Law; Electric field intensity. Electric flux and Gauss’s law; Electric potential energy, electric potential. Electric current, current density; Electromotive force, Ohms law and power. Kirchhoff’s laws. Heating effect of current. Measuring instruments.

2.   Magnetism: Magnetic field: Force on moving charge; Magnetic effect of current, Biot-Savart’s and Ampere’s laws; Force on current-carrying conductor in magnetic field, Parallel conductors carrying current; Electromagnetic induction, magnetic flux Faraday’s and Lenz’s laws; Eddy currents. AC series circuits: reactance, impedance, resonance, power and power factor. Electricity in the home and home appliances.

3.    Modern Physics: The origins of Quantum Physics, wave-particle duality. Photons, electrons, nucleus, atoms and molecules. Photoelectric effect, de Broglie wavelength. The Bohr atom and atomic spectra, Radioactivity, Fission and fusion. Applications of Nuclear Physics.

FASC 101             General Mathematics
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MATH 106*         General Mathematics II
(3 credits)
Complex numbers, polar coordinates: Conic section. Vectors and Matrices. Further differentiation and integration, parametric differentiation, exponential and logarithmic functions and their derivatives, integration of rational functions. Ordinary differential equations, 1st order and 2nd order (with constant coefficients).  Introduction to partial differentiation.

*      This is an elective course for Biological Science students who wish to

offer more Mathematics.

BIOMATHEMATICAL SCIENCE

A student may opt for any one of the following combinations:

Mathematics

Biology

Chemistry

Mathematics

Biology

Geography & Resource Devt.

Mathematics

Biology

Physics

Mathematics

Biology

Psychology

Students must have a minimum pass of C in Elective Mathematics at the SSSCE to offer Mathematics (i.e. MATH 101, 102, 103 & 104).  All Biomathematical Science students shall offer the following core courses and either Group A, B, C or D, depending on candidate’s third subject.

Core (24 Credits for Biomathematical Science)
BIOL 101
Interactions in Nature  (2 credits)
Fundamental concepts in ecology - definitions and explanations of terms: Ecology, environment, biosphere, biome, ecosystem, biotic, abiotic, atmosphere: - troposphere stratosphere, population, community, competition, producers, herbivores, carnivores, decomposers, habitat, habit niche; trophic levels, energy flow, food chains food web, pyramid of energy, pyramid of numbers; biogeochemical cycles; characteristics of populations - natality, density, growth forms, biotic potential, carrying capacity etc. community. Succession -primary succession - xerarch, hydrarch; secondary succession - regeneration of abandoned farmland; Biological Associations - Mutualism commensalisms, parasitism, predation, pollination and environmental issues.

BIOL 102
Genetics and Evolution  (2 credits)
Mendelism: monohybrid and dihybrid crosses. Genes and chromosomes. Nucleic acids and protein synthesis. Variation. Evidence and theories of evolution.

BIOL 103
Mammalian Physiology  (2 credits)
Nutrition; transport; respiration; excretion; reproduction; sensory physiology and co-ordination. Adaptations to the environment.

BIOL 104
Growth of Flowering Plants  (2 credits)
Seed dormancy; Seed germination; Growth and Development; Tropisms, phototropism, Mineral nutrition; Photosynthesis and adaptations of plants to the environment.

GEOL 104
Introduction To Earth Science   (2 credits)

Definitions (Earth Science and branches of Earth Science). The Solar system: Bodies that make up the Solar System. The Earth: Earth as a planet, Earth’s shape and size, Earth’s atmosphere and hydrosphere, Earth’s Interior, Earth’s forces (Gravity and magnetism). Minerals: Definition and Basic Properties. Rocks: Definition and Formation of Igneous, Sedimentary, and Metamorphic rocks. Weathering and Erosion. The rock cycle. Geologic time: Relative time, The Standard Geologic Column, Absolute Time and Radiometric Dating.

MATH 101
Algebra and Trigonometry  (3 credits)
Indices, Logarithms and Surds.  Review of concept of a function, graph of a function.  Polynomial functions and equations. Rational functions, with at most quadratic function as numerator/denominator. Inequalities in one and two variables. Arrangements and Selections; sequences and series; the binomial theorem. Principle of Mathematical Induction; circular measure, the sine, cosine and tangent functions and their reciprocals, trigonometric equations, inverse circular functions; exponential function; Algebra of complex numbers, the Argrand diagram, Matrices and determinants.

MATH 102
Calculus   (3 credits)

Function of a real variable: domain and range; injective, subjective, bijective functions. Elementary treatment of limit of a function, continuity, differentiation, rules of differentiation; sum, product, quotient and chain rules; applications of differentiation: Circular functions and their inverses. Exponential and logarithmic functions and their derivatives, logarithmic differentiation. Approximate methods of solving equations: graphical method; Newton-Raphson method. Integration, applications of integration; area under a curve, volumes of solids of revolution.  Numerical Integration:  trapezium and Simpson’s rules. Formation of ordinary differential equations, solutions of simple first order differential equations.

MATH 103
Vectors and Geometry  (3 credits)
Vectors: notion of a vector, algebra of vectors, components of vectors; the scalar product, applications to geometry; the vector product. Cartesian representation of a point in a plane.  Direction and normal vectors of a line; Equation of a line, equation of a circle, intersection of a line and a circle; loci parametric representation of a curve. The conic sections in rectangular Cartesian form. The general equation of the second degree, general conic; line pairs; translation and rotation of axes, principal axes.  Vector equations of lines and planes.

MATH 104
Vectors and Mechanics
(3 credits)
Vector functions of a scalar variable, differentiation and integration. Kinematics of a single particle in motion, displacement, velocity, acceleration. Relative motion. Concept of a force, line of action of a force, forces acting on a particle. Newton’s laws of motion. Motion in a straight line, motion in a plane, projectiles, circular motion. Work, energy and power. Impulse and linear momentum.  Moment of a force, couple, conditions for equilibrium of rigid bodies.

MATH 105
General Mathematics 1  (3 credits)
Indices and Logarithms.  Functions and their graphs, Polynomial, inverse and circular functions, equations and inequalities in one variable.  Arrangement and selections, Binomial expansion.  Limits.  The derivative of a function and applications.  Integration as the inverse of differentiation.  Integral of simple functions. The definite integral as an area. Applications to kinematics.   Elementary concepts in numerical methods, the Newton-raphson method.

MATHS 106
General Mathematics II  (3 credits)
Complex numbers, polar coordinates:  Conic section. Vectors and Matrices. Further differentiation and integration, parametric differentiation, exponential and logarithmic functions and their derivatives, integration of rational functions. Ordinary differential equations, 1st order and 2nd order (with constant coefficients).  Introduction to partial differentiation.
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Group A
CHEM 101   General Chemistry  (3 credits)
Atomic Structure, Bonding and Intermolecular Forces, Structure of Organic Molecules: Alkanes and Cycloalkanes, Alkenes, Alkynes, Stereochemistry.

CHEM 102 
PRIVATE 
General Chemistry II    (3 credits)

Equilibria in Aqueous Solutions, Redox Systems, Properties of Solutions, Systematic Inorganic Chemistry, Introduction to Stereochemistry, Aldehydes and Ketones.

CHEM 103
PRIVATE 
General Chemistry Practical I  (1 credit)

Preparation of standard solutions;  Dilutions;  Simple volumetric exercises; Qualitative inorganic analysis (Anions), Purification of organic compounds.

CHEM 104
PRIVATE 
General Chemistry Practical II  (1 Credit)
Applications of volumetric analysis;  pH determinations;  Determination of solubility products; Qualitative inorganic analysis (Cations); Simple organic preparations.

Group B

PHYS 101
Practical Physics I   (1 credit)
PHYS 102
Practical Physics II  (1 credit)

Basic laboratory experiments to expose students to handling various measuring instruments, how to handle data error analysis

PHYS 111
General Physics I   (3 credits)
1.  Mechanics: Vectors and laws of Physics. Motion in one and two dimensions, Projectiles; Relative velocity. Newton’s laws of motion; Momentum; Force, types of forces, conservative force. Work, energy Conservation laws. Moment of inertia; Rotational Motion. Newton’s law of gravitation; Gravitational potential.

2.  Thermal Physics: Macroscopic & Microscopic definitions. Thermal equilibrium. Zeroth law of thermodynamics & temperature. Heat and work. First law of thermodynamics and applications. Gas laws, specific heat capacities of ideal gas. Kinetic theory of gases

3.   Vibrations And Waves: Simple Harmonic Motion. Damped & forced harmonic motion (Qualitative). Examples of Mechanical & Electrical Oscillations. Waves: Types of waves. Wave Phenomena: Interference, Young’s double slit experiment, Blooming of lenses. Diffraction, Diffraction grating Doppler effect.

PHYS 112
General Physics II   (3 credits)

Electricity: Electric charge and Coulomb’s Law; Electric field intensity. Electric flux and Gauss’s law; Electric potential energy, electric potential. Electric current, current density; Electromotive force, Ohms law and power. Kirchhoff’s laws. Heating effect of current. Measuring instruments.

2.   Magnetism: Magnetic field: Force on moving charge; Magnetic effect of current, Biot-Savart’s and Ampere’s laws; Force on current-carrying conductor in magnetic field, Parallel conductors carrying current; Electromagnetic induction, magnetic flux Faraday’s and Lenz’s laws; Eddy currents. AC series circuits: reactance, impedance, resonance, power and power factor. Electricity in the home and home appliances.

3.    Modern Physics: The origins of Quantum Physics, wave-particle duality. Photons, electrons, nucleus, atoms and molecules. Photoelectric effect, de Broglie wavelength. The Bohr atom and atomic spectra, Radioactivity, Fission and fusion. Applications of Nuclear Physics.

Group C

GEOG 101
Introduction to Physical Geography  (3 credits)
The course is designed to examine the problems of the physical environment including climate, soils and vegetation for the understanding of courses GEOG. 202 and 301.

GEOG 102
Introduction to Map Work   (3 credits)
The course is an introduction to the basic principles, concepts and techniques of mapping for geographical enquiry. Emphasis is placed on understanding the elements of map reading and interpretation

GEOG 103
Introduction to Human Geography   (3 credits)
The course seeks to expose students to the dominant themes which form important segments of the course.

GEOG 104
Geography of the Tropical World  (3 credits)

This course introduces students to concepts of the tropical world. The physical, social and economic conditions of this region are considered. Emphasis are placed on the peculiar features of the sub-regions within it, i.e. Asia and the Pacific rim; tropical Latin America and the Caribbean and Africa in terms of population, agriculture and industrialization.

Group D

PSYC 101
Element of Psychology   (3 credits)
This course is designed to introduce level 100 students to the principles, theories and research methods in psychology. It is aimed at laying the foundation for Level 200 courses. At the end of the course, it is expected that students will be able to understand and explain psychological principles and theories underlying behaviour and also relate what they have leant to their daily lives and that of others.  In addition, students should be able to understand and conceptualize basic research methods.

PSYC 102
Psychology for Everyday Living   (3 credits)
This course deals with the applications of psychological principles, theories and research findings to everyday life. Its main objective is to demonstrate the relevance and practicality of psychology and thus bridge the gab between what students learn at the lecture hall and real life. This, it is hoped, will motivate the habit of applying what they learn in the world of life. At the end of the course, students should be able to relate/apply topics covered to everyday life.

MATHEMATICAL SCIENCE

All Mathematical Science students shall offer Computer Science and Mathematics, and either Chemistry or Physics.

Core

COMP 101
Introduction to Computer Science 
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COMP 102
Fundamentals of Computer Application Laboratory

3

MATH 101
Algebra and Trigonometry  (3 credits)
Indices, Logarithms and Surds.  Review of concept of a function, graph of a function.  Polynomial functions and equations. Rational functions, with at most quadratic function as numerator/denominator. Inequalities in one and two variables. Arrangements and Selections; sequences and series; the binomial theorem. Principle of Mathematical Induction; circular measure, the sine, cosine and tangent functions and their reciprocals, trigonometric equations, inverse circular functions; exponential function; Algebra of complex numbers, the Argrand diagram, Matrices and determinants.

MATH 102
Calculus   (3 credits)

Function of a real variable: domain and range; injective, surjective, bijective functions. Elementary treatment of limit of a function, continuity, differentiation, rules of differentiation; sum, product, quotient and chain rules; applications of differentiation: Circular functions and their inverses. Exponential and logarithmic functions and their derivatives, logarithmic differentiation. Approximate methods of solving equations: graphical method; Newton-Raphson method. Integration, applications of integration; area under a curve, volumes of solids of revolution. Numerical Integration:  trapezium and Simpson’s rules. Formation of ordinary differential equations, solutions of simple first order differential equations.

MATH 103
Vectors and Geometry  (3 credits)
Vectors: notion of a vector, algebra of vectors, components of vectors; the scalar product, applications to geometry; the vector product. Cartesian representation of a point in a plane.  Direction and normal vectors of a line; Equation of a line, equation of a circle, intersection of a line and a circle; loci parametric representation of a curve. The conic sections in rectangular Cartesian form. The general equation of the second degree, general conic; line pairs; translation and rotation of axes, principal axes.  Vector equations of lines and planes.

MATH 104
Vectors and Mechanics
(3 credits)
Vector functions of a scalar variable, differentiation and integration. Kinematics of a single particle in motion, displacement, velocity, acceleration. Relative motion. Concept of a force, line of action of a force, forces acting on a particle. Newton’s laws of motion. Motion in a straight line, motion in a plane, projectiles, circular motion. Work, energy and power. Impulse and linear momentum. Moment of a force, couple, conditions for equilibrium of rigid bodies.

MATH 105
General Mathematics 1  (3 credits)
Indices and Logarithms.  Functions and their graphs, Polynomial, inverse and circular functions, equations and inequalities in one variable. Arrangement and selections, Binomial expansion.  Limits. The derivative of a function and applications.  Integration as the inverse of differentiation.  Integral of simple functions. The definite integral as an area. Applications to kinematics.   Elementary concepts in numerical methods, the Newton-raphson method.

MATHS 106
General Mathematics II  (3 credits)
Complex numbers, polar coordinates:  Conic section. Vectors and Matrices. Further differentiation and integration, parametric differentiation, exponential and logarithmic functions and their derivatives, integration of rational functions. Ordinary differential equations, 1st order and 2nd order (with constant coefficients).  Introduction to partial differentiation.
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GEOL 104
Introduction To Earth Science   (2 credits)

Definitions (Earth Science and branches of Earth Science). The Solar system: Bodies that make up the Solar System. The Earth: Earth as a planet, Earth’s shape and size, Earth’s atmosphere and hydrosphere, Earth’s Interior, Earth’s forces (Gravity and magnetism). Minerals: Definition and Basic Properties. Rocks: Definition and Formation of Igneous, Sedimentary, and Metamorphic rocks. Weathering and Erosion. The rock cycle. Geologic time: Relative time, The Standard Geologic Column, Absolute Time and Radiometric Dating.

Either

CHEM 101   General Chemistry  (3 credits)
Atomic Structure, Bonding and Intermolecular Forces, Structure of Organic Molecules: Alkanes and Cycloalkanes, Alkenes, Alkynes, Stereochemistry.

CHEM 102 
PRIVATE 
General Chemistry II    (3 credits)

Equilibria in Aqueous Solutions, Redox Systems, Properties of Solutions, Systematic Inorganic Chemistry, Introduction to Stereochemistry, Aldehydes and Ketones.

CHEM 103
PRIVATE 
General Chemistry Practical I  (1 credit)

Preparation of standard solutions;  Dilutions;  Simple volumetric exercises; Qualitative inorganic analysis (Anions), Purification of organic compounds.

CHEM 104
PRIVATE 
General Chemistry Practical II  (1 Credit)
Applications of volumetric analysis;  pH determinations;  Determination of solubility products; Qualitative inorganic analysis (Cations); Simple organic preparations.

Or

PHYS 101
Practical Physics I   (1 credit)
PHYS 102
Practical Physics II  (1 credit)

Basic laboratory experiments to expose students to handling various measuring instruments, how to handle data error analysis

PHYS 111
General Physics I   (3 credits)
1.  Mechanics: Vectors and laws of Physics. Motion in one and two dimensions, Projectiles; Relative velocity. Newton’s laws of motion; Momentum; Force, types of forces, conservative force. Work, energy Conservation laws. Moment of inertia; Rotational Motion. Newton’s law of gravitation; Gravitational potential.

2.  Thermal Physics: Macroscopic & Microscopic definitions. Thermal equilibrium. Zeroth law of thermodynamics & temperature. Heat and work. First law of thermodynamics and applications. Gas laws, specific heat capacities of ideal gas. Kinetic theory of gases

3.   Vibrations And Waves: Simple Harmonic Motion. Damped & forced harmonic motion (Qualitative). Examples of Mechanical & Electrical Oscillations. Waves: Types of waves. Wave Phenomena: Interference, Young’s double slit experiment, Blooming of lenses. Diffraction, Diffraction grating Doppler effect.

PHYS 112
General Physics II   (3 credits)

Electricity: Electric charge and Coulomb’s Law; Electric field intensity. Electric flux and Gauss’s law; Electric potential energy, electric potential. Electric current, current density; Electromotive force, Ohms law and power. Kirchhoff’s laws. Heating effect of current. Measuring instruments.

2.   Magnetism: Magnetic field: Force on moving charge; Magnetic effect of current, Biot-Savart’s and Ampere’s laws; Force on current-carrying conductor in magnetic field, Parallel conductors carrying current; Electromagnetic induction, magnetic flux Faraday’s and Lenz’s laws; Eddy currents. AC series circuits: reactance, impedance, resonance, power and power factor. Electricity in the home and home appliances.

3.    Modern Physics: The origins of Quantum Physics, wave-particle duality. Photons, electrons, nucleus, atoms and molecules. Photoelectric effect, de Broglie wavelength. The Bohr atom and atomic spectra, Radioactivity, Fission and fusion. Applications of Nuclear Physics

D.
PHYSICAL SCIENCE

CHEM 101   General Chemistry  (3 credits)
Atomic Structure, Bonding and Intermolecular Forces, Structure of Organic Molecules: Alkanes and Cycloalkanes, Alkenes, Alkynes, Stereochemistry.

CHEM 102 
PRIVATE 
General Chemistry II    (3 credits)

Equilibria in Aqueous Solutions, Redox Systems, Properties of Solutions, Systematic Inorganic Chemistry, Introduction to Stereochemistry, Aldehydes and Ketones.

CHEM 103
PRIVATE 
General Chemistry Practical I  (1 credit)

Preparation of standard solutions;  Dilutions;  Simple volumetric exercises; Qualitative inorganic analysis (Anions), Purification of organic compounds.

CHEM 104
PRIVATE 
General Chemistry Practical II  (1 Credit)
Applications of volumetric analysis;  pH determinations;  Determination of solubility products; Qualitative inorganic analysis (Cations); Simple organic preparations.

MATH 101
Algebra and Trigonometry  (3 credits)
Indices, Logarithms and Surds. Review of concept of a function, graph of a function. Polynomial functions and equations. Rational functions, with at most quadratic function as numerator/ denominator.  Inequalities in one and two variables.  Arrangements and Selections; sequences and series; the binomial theorem. Principle of Mathematical Induction; circular measure, the sine, cosine and tangent functions and their reciprocals, trigonometric equations, inverse circular functions; exponential function; Algebra of complex numbers, the Argrand diagram, Matrices and determinants.

MATH 102
Calculus   (3 credits)

Function of a real variable:  domain and range; injective, surjective, bijective functions.  Elementary treatment of limit of a function, continuity, differentiation, rules of differentiation; sum, product, quotient and chain rules; applications of differentiation: Circular functions and their inverses.  Exponential and logarithmic functions and their derivatives, logarithmic differentiation.  Approximate methods of solving equations: graphical method; Newton-Raphson method.  Integration, applications of integration; area under a curve,  volumes of solids of revolution.  Numerical Integration:  trapezium and Simpson’s rules.  Formation of ordinary differential equations, solutions of simple first order differential equations.

MATH 103
Vectors and Geometry  (3 credits)
Vectors: notion of a vector, algebra of vectors, components of vectors; the scalar product, applications to geometry; the vector product. Cartesian representation of a point in a plane.  Direction and normal vectors of a line; Equation of a line, equation of a circle, intersection of a line and a circle; loci parametric representation of a curve. The conic sections in rectangular Cartesian form. The general equation of the second degree, general conic; line pairs; translation and rotation of axes, principal axes.  Vector equations of lines and planes.

MATH 104
Vectors and Mechanics
(3 credits)
Vector functions of a scalar variable, differentiation and integration. Kinematics of a single particle in motion, displacement, velocity, acceleration.  Relative motion. Concept of a force, line of action of a force, forces acting on a particle. Newton’s laws of motion. Motion in a straight line, motion in a plane, projectiles, circular motion. Work, energy and power. Impulse and linear momentum.  Moment of a force, couple, conditions for equilibrium of rigid bodies.

MATH 105
General Mathematics  1  (3 credits)
Indices and Logarithms. Functions and their graphs, Polynomial, inverse and circular functions, equations and inequalities in one variable. Arrangement and selections, Binomial expansion.  Limits. The derivative of a function and applications.  Integration as the inverse of differentiation.  Integral of simple functions. The definite integral as an area. Applications to kinematics.   Elementary concepts in numerical methods, the Newton-raphson method.

MATHS 106
General Mathematics  II  (3 credits)
Complex numbers, polar coordinates: Conic section.  Vectors and Matrices. Further differentiation and integration, parametric differentiation, exponential and logarithmic functions and their derivatives, integration of rational functions. Ordinary differential equations, 1st order and 2nd order (with constant coefficients).  Introduction to partial differentiation.

PHYS 101
Practical Physics I   (1 credit)
PHYS 102
Practical Physics II  (1 credit)

Basic laboratory experiments to expose students to handling various measuring instruments, how to handle data error analysis

PHYS 111
General Physics I   (3 credits)
1.  Mechanics: Vectors and laws of Physics. Motion in one and two dimensions, Projectiles; Relative velocity. Newton’s laws of motion; Momentum; Force, types of forces, conservative force. Work, energy Conservation laws. Moment of inertia; Rotational Motion. Newton’s law of gravitation; Gravitational potential.

2.  Thermal Physics: Macroscopic & Microscopic definitions. Thermal equilibrium. Zeroth law of thermodynamics & temperature. Heat and work. First law of thermodynamics and applications. Gas laws, specific heat capacities of ideal gas. Kinetic theory of gases

3.   Vibrations And Waves: Simple Harmonic Motion. Damped & forced harmonic motion (Qualitative). Examples of Mechanical & Electrical Oscillations. Waves: Types of waves. Wave Phenomena: Interference, Young’s double slit experiment, Blooming of lenses. Diffraction, Diffraction grating Doppler effect.

PHYS 112
General Physics II   (3 credits)

Electricity: Electric charge and Coulomb’s Law; Electric field intensity. Electric flux and Gauss’s law; Electric potential energy, electric potential. Electric current, current density; Electromotive force, Ohms law and power. Kirchhoff’s laws. Heating effect of current. Measuring instruments.

2.   Magnetism: Magnetic field: Force on moving charge; Magnetic effect of current, Biot-Savart’s and Ampere’s laws; Force on current-carrying conductor in magnetic field, Parallel conductors carrying current; Electromagnetic induction, magnetic flux Faraday’s and Lenz’s laws; Eddy currents. AC series circuits: reactance, impedance, resonance, power and power factor. Electricity in the home and home appliances.

3.    Modern Physics: The origins of Quantum Physics, wave-particle duality. Photons, electrons, nucleus, atoms and molecules. Photoelectric effect, de Broglie wavelength. The Bohr atom and atomic spectra, Radioactivity, Fission and fusion. Applications of Nuclear Physics

GEOL 104
Introduction To Earth Science   (2 credits)

Definitions (Earth Science and branches of Earth Science). The Solar system: Bodies that make up the Solar System. The Earth: Earth as a planet, Earth’s shape and size, Earth’s atmosphere and hydrosphere, Earth’s Interior, Earth’s forces (Gravity and magnetism). Minerals: Definition and Basic Properties. Rocks: Definition and Formation of Igneous, Sedimentary, and Metamorphic rocks. Weathering and Erosion. The rock cycle. Geologic time: Relative time, The Standard Geologic Column, Absolute Time and Radiometric Dating.
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LEVEL 200 PROGRAMMES
The Level 200 programmes of study in the Faculty of Science have been grouped into five broad subject areas, namely:

i.
Biological Sciences

ii.
Biomathematical Sciences

iii.
Earth Sciences

iv.
Mathematical Sciences

v.
Physical Sciences

Students offering Level 200 courses shall be admitted into any one of the above five subject areas. There shall be no specialization at this Level. Students intending to read B.Sc. (Med. Sci.) at Level 300 shall take courses in the Biological Sciences or Biomathematical Sciences (Chemistry option) at Level 200, and any other courses prescribed by the Medical School (refer to Chapter 18, Section 3 of this Handbook).

Students admitted direct to Level 200 and who do not possess a pass in Advanced Level Mathematics will be required to take FASC 201: General Mathematics (same as FASC 101).

Faculty-based Courses at Level 300

All students in the Faculty of Science shall be required to take and obtain a minimum Grade C in FASC 300 (History and Philosophy of Science – 2 credits). Students offering Biological Science at Level 300, in addition to FASC 300, shall also be required to take and obtain a minimum of Grade C in FASC 310 (Computer Literacy – 2 credits).

Project at Level 400

All Level 400 Science students shall be required to undertake a PROJECT. Combined Major degree students may select the PROJECT from either of the two Departments.

LEVEL 200 COURSES

BIOLOGICAL SCIENCES OPTION
Core

BIOL 202
Introductory Cell Biology & Genetics  (3 credits)
Basic cell physiology-bioelements, water, water in cells, method of expressing concentrations of solutions, osmotic phenomena, imbibitions, biomolecules, carbohydrates, amino acids, proteins, lipids, nucleotides, nucleic acids, and the role of these in either cell biology and/or structure, enzyme action; photosynthesis, respiration and nitrogen metabolism. Basic principles of genetics; gene interactions, sex and inheritance; chemical basis of heredity; mutations, medical and biochemical genetics.

BIOL 203
Introductory Animal Biology  (3 credits)
General survey of invertebrates and vertebrates with reference to form and function. Phylogeny, life-cycles. Morphological and physiological adaptations to ways of life.

BIOL 204
Introductory Plant & Animal Ecology  (3 credits)
Basic principles of quantitative plants ecology; plant and animal life in West Africa. Introduction to description and classification of plant communities; climax v vegetation; the West African environment; types of forest in West Africa. Basic concepts in plant and animal ecology; plant and animal communities and the biology of animal population.

CHEM 201
Practical Chemistry I

(1 credit)

Basic techniques in volumetric and gravimetric analyses. Introduction to methods for preparing and purifying organic compounds.

CHEM 211
Physical/Analytical Chemistry I
(2 credits)

Quantitative treatment of acids, bases, ampholytes, and buffer systems.  Titration curves; choice of indicators.  Complex ion equilibria; solubil​ity products and precipitation.  Treatment of errors; significant figures, precision and accuracy.

CHEM 231
Organic Chemistry I

(2 credits)

Stereoisomerisms; optical activity.  Various methods for the oxygenation of alkenes.  Chemistry of alcohols and ethers; SADVANCE \D 4.30NADVANCE \U 4.301, SADVANCE \D 4.30NADVANCE \U 4.302, E-1 and E-2 mechanisms.

PHYS 200
Practical Physics   (1 credit)
PHYS 203
Properties Of Matter And Vibrational Motion    (3 credits)

(For students in the Biological Sciences only.)

1.    Properties Of Matter

Solids:  *Elastic and Plastic properties
Liquids: *Laminar and turbulent flow; Bernoulli’s principle. *Viscosity; Brownian motion

Gases: *Simple kinetic theory; Specific heats. *Real and Ideal Gases. *Laws of Thermodynamics. *Diffusion

2.    Vibrational Motion

Circular Motion: *Uniform Circular Motion; Centripetal Acceleration. *Conical Pendulum. *Forces on vehicles rounding a curve; Banking. *Motion in a vertical circle. *Motion of a satellite

Harmonic Motion: *Definitions; Restoring force; Equations of Simple Harmonic Motion. *Simple Pendulum; Mass attached to a spring; Angular Harmonic Motion; Electrical Oscillations; Energy in Simple Harmonic Motion. *Damped Harmonic Motion – logarithmic, decrement, overdamped, underdamped and critical damping. *Forced Oscillations, Resonance; Damped and Forced electrical oscillations
Waves: *General characteristics, Interference, Diffraction. *Resolution; Rayleigh’s criterion; Resolving power; Resolution limit in optical instruments.

Electives

BCHM 201

General Biochemistry I  (2 credits)
Cell Structure and Function: Prokaryotes & eukaryotes; subcellular organelles (compartmentalization of cellular processes); the plant cell; the bacterial cell; the animal cell; unicellular  & multicellular organisms; methods for studying the cell (cell disruption, fractionation). pH and Buffer Solutions: Definition of pH, the pH scale, buffer solutions & buffer capacity; the Henderson-Hasselbach equation in the preparation of buffers.

Chemistry and Functions of Biological Compounds:- Biomolecules: monomers, polymers, macromolecules, supramolecules. Carbohydrates: mono-, di-, oligo- and polysaccharides, stereoisomerism, mutarotation, reactions of. Lipids: different types (fatty acids, triacylglycerols, phospholipids, sphingolipids, steroids, cholesterol, eicosanoids). Proteins: amino acids and protein structure, classification. Nucleic acids: Nitrogenous bases, nucleosides, nucleotides and nucleic acids. Vitamins and coenzymes. Enzymes: Properties & classification, cofactors & coenzymes, kinetics, effect of pH, temp., (S(, (E( on enzyme-catalyzed reactions, Michaelis-Menten equation; regulation (activation & inhibition)

BCHM 202
General Biochemistry II
(3 credits)
METABOLISM - Digestion of food:- Carbohydrates: glycolysis, substrate level hosphorylation; hexose monophosphate shunt; gluconeogenesis; synthesis of other carbohydrates from monomers (e.g. glycogen synthesis); fate of pyruvate in different organisms. The electron transport chain in mitochondria and ATP synthesis. Lipids:  (-oxidation of fatty acids, fate of acetyl-CoA units (TCA cycle, ketone bodies, cholesterol); fatty acid biosynthesis. Amino acids: Oxidative deamination; decarboxylation; transamination; urea cycle; NH3 assimilation (reductive amination, glutamate dehydrogenase); fate of carbon skeleton (glucogenic and ketogenic amino acids); metabolism of some individual amino acids. Nitrogen fixation:  Conversion of nitrates, nitrites and gaseous N2 to ammonia.

Metabolic diseases:- Nucleic acid replication and protein biosynthesis: DNA replication, transcription and translation. Photosynthesis:  Light trapping events; the energy conversion process (PSI & PSII); cyclic and non-cyclic photophosphorylation; carbon fixation (Calvin cycle, C3 & C4 plants).

BIOL 201
Introductory Plant Morphology  (3 credits)
Survey of the form of the vegetative and reproductive body of seed plants. Primary meristems and development of the primary vegetative body angiosperms; internal organization of the primary vegetative body and the relationship between structure and function of tissues; mechanism and importance of secondary growth in dicotyledons; brief survey of the relationship between structure and industrial uses of secondary tissues.

CHEM 202
Practical Chemistry II

(1 credit)

Applications of volumetric analyses;  and of simple cells; conductance; simple organic syntheses.  Qualitative organic analyses.

CHEM 212
Physical/Analytical Chemistry II

(2 credits)

Electrolytic conduction; measurement of conductance, and its application to dissociation constants, solubility products, conducti​metric titrations etc.  Electrochemical cells; elec​trode potentials; measurement of emf, and its application to equilibrium constants, solubility products, pH etc.

CHEM 232
Organic Chemistry II
(2 credits)

The chemistry of Aldehydes, Ketones, Carboxylic acids.  Carboxylic acid derivatives and Amines.

FDSC 201
Introductory Food Science




1

NUTR 201
Introductory Nutrition I
  (1 credit)
Major nutrients in foods and their food values: Carbohydrate, Proteins, Lipids, Vitamins and minerals; Breast feeding
NUTR 202
Introductory Nutrition II      (1 credit)
Food sources of nutrients (continued),  Food habits; Nutrition and disease; Population growth, Food production and nutritional status.

FASC 201
General Mathematics (same as FASC 101)


3

STAT 208
Introductory Statistics for Biologists


3

NUTR 201  
Introductory Nutrition I
Major nutrients in foods and their food values: Carbohydrate, Proteins, Lipids, Vitamins and minerals; Breast feeding
NURS 202
Family Health Crisis Intervention II  (3 credits)

The course is a continuation of NURS 201. Conditions of the cardiovascular and respiratory systems are discussed. Details of pathophysiology and psychopathology of more common diseases of the two systems are studied with specific medical, surgical, psychiatric, nutritional and nursing interventions bearing in mind, the reaction of people in different age groups. The nursing process approach is used to manage these conditions. Levine’s theory of conservation of energy is applied.

NURS 203
FAMILY HEALTH CRISIS PRACTICAL I  (1 credit)

This course is a practical component of NURS 201.  Students have six hours clinical experience weekly at the medical and surgical units.  Lecturers, nurse technicians and preceptors supervise the students.  Clinical conferences are organized to discuss the students’ clinical experiences.

NURS 204
Family Health Crisis Practical II  (1 credit)

This course is a practical component of NURS 202.  Students have six hours clinical experience weekly at the medical and surgical units. The students work under the supervision of lecturers, nurse technicians and preceptors. Clinical conferences are organized to discuss the students’ clinical experiences after each visit.

OCFS 212
Introductory Oceanography and Fisheries


2

PSYC 201
Introduction to General Psychology   (3 credits)
The course provides an overview of the basic concepts in the field of psychology, ranging from classic theories to current research. The emphasis is on practical applications of these concepts and their implications for use in a variety of settings.

PSYC 202
Theories of Psychology  (3 credits)
This course is designed to introduce the students to prominent theories in psychology that attempt to explain the various facets of behaviour. The main theories include the psychodynamic, cognitive, behaviourism, humanistic and Kohlberg’s moral development theory. At the end of the course, students should be able to apply them in their daily lives or find them useful in applied discipline of psychology in subsequent years.

PHYS 204
Electromagnetism & Modern Physics    (3 credits)

(For students in the Biological Sciences only.)

Electric field; Electric potential; Magnetic field; Electromagnetic induction

Capacitance and dielectrics

Elementary AC and DC theory

Transformers and Electric motors; Electrical appliances, Amplifiers

Measuring instruments: Oscilloscopes; Spectrometers; Electron microscopes

Transmission and Reception of Radio waves

TV cameras and receivers

Review of the structure of the atom; Quantisation laws; Exclusion principle; Atomic line spectra; band spectra; emission and absorption of radiation; Photoelectric effect

Radioactivity and its applications; Production and uses of X-rays

Radiation detectors; Isotopic masses; the Mass Spectrograph

PSYC 204
Introductory Experimental Psychology   (3 credits)
This course is designed to introduce level 200 students to the general principles of experimental research method. Emphasis will be placed on design, control of extraneous variables and ethics governing psychological research. At the end of the course, it is expected that students will be able to design simple experiment, identify flaws in basic design and control for extraneous variables.

BIOMATHEMATICAL SCIENCES OPTION

Core (25 Credits)

BIOL 201
Introductory Plant Morphology  (3 credits)
Survey of the form of the vegetative and reproductive body of seed plants. Primary meristems and development of the primary vegetative body angiosperms; internal organization of the primary vegetative body and the relationship between structure and function of tissues; mechanism and importance of secondary growth in dicotyledons; brief survey of the relationship between structure and industrial uses of secondary tissues.

BIOL 202
Introductory Cell Biology & Genetics  (3 credits)
Basic cell physiology-bioelements, water, water in cells, method of expressing concentrations of solutions, osmotic phenomena, imbibitions, biomolecules, carbohydrates, amino acids, proteins, lipids, nucleotides, nucleic acids, and the role of these in either cell biology and/or structure, enzyme action; photosynthesis, respiration and nitrogen metabolism. Basic principles of genetics; gene interactions, sex and inheritance; chemical basis of heredity; mutations, medical and biochemical genetics.

BIOL 203
Introductory Animal Biology  (3 credits)
General survey of invertebrates and vertebrates with reference to form and function. Phylogeny, life-cycles. Morphological and physiological adaptations to ways of life.

BIOL 204
Introductory Plant & Animal Ecology  (3 credits)
Basic principles of quantitative plants ecology; plant and animal life in West Africa. Introduction to description and classification of plant communities; climax v vegetation; the West African environment; types of forest in West Africa. Basic concepts in plant and animal ecology; plant and animal communities and the biology of animal population.

MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof. Set theory, Cartesian products, binary relations, equivalence relations and mappings.  Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices; applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 202
Introductory Analysis  (3 credits)
Basic properties of the real numbers; bounded sets, infimum and supremum. Convergence of sequences. Limits, continuity and differentiability. Rolle’s theorem, Mean Value Theorem and applications. Integration:  Definition of the integral of a continuous function of one variable in terms of sup or inf;  basic properties.  Riemann condition for integrability. Fundamental Theorem of Calculus.

MATH 203
Calculus II  (3 credits)
Function of a single variable. The first derivative and its applications. Higher derivatives and  applications.  Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses. Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves: arc length, area of surface of revolutions. Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

MATH  204 
Mechanics II  (3 credits)
Vector functions of a scalar variable;  differentiation and integration; Serret-Frenet formulae; differential equations of a vector function. Motion of a particle; Kinematics, Newton’s Laws; concept of a force; work, energy and power; impulse and momentum, conservation laws of energy and linear momentum.  Rectilinear motion, motion in a plane, Two-body problem, variable mass.

Electives (11-17 Credits to be selected from A or B or C)
Group A

CHEM 201
Practical Chemistry I

(1 credit)

Basic techniques in volumetric and gravimetric analyses. Introduction to methods for preparing and purifying organic compounds.

CHEM 202
Practical Chemistry II

(1 credit)

Applications of volumetric analyses;  emf of simple cells; conductance; simple organic syntheses.  Qualitative organic analyses.

CHEM 211
Physical/Analytical Chemistry I
(2 credits)

Quantitative treatment of acids, bases, ampholytes, and buffer systems.  Titration curves; choice of indicators.  Complex ion equilibria; solubil​ity products and precipitation.  Treatment of errors; significant figures, precision and accuracy.

CHEM 212
Physical/Analytical Chemistry II

(2 credits)

Electrolytic conduction; measurement of conductance, and its application to dissociation constants, solubility products, conducti​metric titrations etc.  Electrochemical cells; elec​trode potentials; measurement of emf, and its application to equilibrium constants, solubility products, pH etc.

CHEM 231
Organic Chemistry I

(2 credits)

Stereoisomerism; optical activity.  Various methods for the oxygenation of alkenes.  Chemistry of alcohols and ethers; SADVANCE \D 4.30NADVANCE \U 4.301, SADVANCE \D 4.30NADVANCE \U 4.302, E-1 and E-2 mechanisms.

CHEM 232
Organic Chemistry II
(2 credits)

The chemistry of Aldehydes, Ketones, Carboxylic acids.  Carboxylic acid derivatives and Amines.

PHYS 201
Practical Physics I   (1 credit)

PHYS 202
Practical Physics II   (1 credit)

(Basic laboratory experiments including those fundamental to modern physics and those illustrating modern experimental techniques and error analysis.)

PHYS 211 
Mechanics And Properties Of Matter    (2 credits)

Vectors: divergence and curl of a vector. Force fields, conservative and non-conservative forces; Universal gravitation, equipotential surfaces; gradient of a potential, Gauss’s law and applications. Central forces, applications to two-particle system; Orbits, escape velocity drag; Motion with variable mass; Forces between atoms and molecules: ionic, covalent, van der Wall’s. Consequences of inter-atomic forces; gases, liquids and solids. The liquid state – liquid flow; the solid state – elasticity, plasticity

PHYS 212 
Thermal Physics    (2 credits)
Work and heat; cyclic processes; the first law of thermodynamics; Carnot’s theory; entropy, applications of thermodynamics to pure substances; thermodynamic relations; phase changes; physics of low temperatures.

PHYS 215 
Electricity And Magnetism    (2 credits)

Electrostatics – Application of Gauss’s law. Electric fields and potential gradient. Electric fields around conductors. Dielectrics, Gauss’s law in dielectrics, capacitors. RC circuits. The magnetic field: magnetic field intensity, magnetic flux, magnetic vector potential.  Electromagnetic induction, inductors, self and mutual induction, LC circuits. Paramagnetic, ferromagnetic materials, hysteresis,

PHYS 216 
Modern Physics 
   (2 credits)

Atomic view of matter; discharge of electricity through gases; radioactivity and its applications in medicine, industry and to dating; blackbody radiation, Planck’s theory; Bohr atom and energy levels, correspondence principle; photoelectric effect; wave-particle duality, de Broglie wavelength.

NUTR 201  
Introductory Nutrition I     (1 credit)

Major nutrients in foods and their food values: Carbohydrate, Proteins, Lipids, Vitamins and minerals; Breastfeeding
NUTR 202  
Introductory Nutrition II  (1 credit)

Food sources of nutrients (continued),  Food habits; Nutrition and disease; Population growth, Food production and nutritional status.

OCFS 212
Introductory Oceanography and Fisheries


2

FDSC 201
Introductory Food Science




1

STAT 208
Introductory Statistics for Biologists


3

HIST 205°
The History of Western Medicine in Ghana  (3 credits)
This course describes the pre-colonial and post-colonial systems of healthcare.  It describes the laying of the foundations of Western Medical practice and the further development of the system since the country became politically independent.  It emphasizes the changes that medical policy has undergone since the late 19th Century, the reasons and impact of these changes, the contributions of individual employees (Ghanaian and expatriate) to the present structure of the Medical Services, and the establishment of the Ghana Medical School. The course shall describe how several major diseases have been eradicated or tamed with reasons which explain the successes and failures.

Group B

STAT 201
Introductory Probability I (Pre-req. MATH 101, 103)  (2 credits)

Introduction to the concepts of probability, Random Events, and Random Variables. The Probability Calculus, Univariate probability distributions.

STAT 202
Data Analysis I (Pre-Req. STAT 203)  (3 credits)
The aim of this course is to give students practice in handling Large data Sets; specifically to provide opportunities for descriptive and Exploratoru Studies.

STAT 203
Elementary Statistical Methods  (3 credits)
Basic introduction to “Statistics”. The reduction and interpretation of data. Elements of statistical inference.

STAT 204
Introductory Probability II (Pre-Req. STAT 201)  (3 credits)
Bivariate Distributions. Moment Generating Functions; their properties and uses. Sampling distributions. Distributions associated with samples from a Normal population. The Weak Law of Large Numbers and the Central Limit Theorem. Applications.

STAT 206
Official Statistics
(2 credits)
Purposes and Scope of Official Statistics. Structure and Work of the National Statistical System. Organisational, Methods and Practices of data collection and dissemination.

COMP 201
Introduction to Computer Science



3

COMP 202
Principles of Programming



3

COMP 203
Computer Systems




2

COMP 204
File Organizations




1

COMP 206
Data Structures





1

COMP 210
Applications Laboratory




2

OCFS 212
Introductory Oceanography and Fisheries


2

Group C

GEOG 201
Introduction to Geographic Thought  (3 credits)
Development of geographic thought from Greek times to the present. The contradictions and shifting positions in the geographic perspective prior to the development of the scientific method.

GEOG 202
Geomorphological Processes and Landforms    (3 credits)
Earth materials, structure and endogenic processes and forms

GEOG 203
Introduction to Weather and Climate  (3 credits)
An introductory survey of weather components and processes and their measurements. Climate elements and their control factors; data aggregation and representation.  Geographic classification of climatic and vegetation types.

GEOG 204
Map Interpretation and Surveying    (3 credits)
Interpretation of the map of geographical investigation; surveying of the earth and its surficial phenomena for map construction

GEOG 205
Principles of Cartography    (3 credits)
Fundamental principles, concepts, techniques and methods of cartography and their historical development

OCFS 212
Introductory Oceanography and Fisheries


2

Group D

PSYC 201
Introduction to General Psychology   (3 credits)
The course provides an overview of the basic concepts in the field of psychology, ranging from classic theories to current research. The emphasis is on practical applications of these concepts and their implications for use in a variety of settings.

PSYC 202
Theories of Psychology  (3 credits)
This course is designed to introduce the students to prominent theories in psychology that attempt to explain the various facets of behaviour. The main theories include the psychodynamic, cognitive, behaviourism, humanistic and Kohlberg’s moral development theory. At the end of the course, students should be able to apply them in their daily lives or find them useful in applied discipline of psychology in subsequent years.

PSYC 203
Biological Foundations of Behaviour   (3 credits)
The course is aimed at introducing students to most of the prominent biological factors that can influence behaviour. Emphasis is on the human cell, genetics, the influence of the endocrine and the nervous systems on behaviour. At the end of the course, students are expected to appreciate the fact that biological factors equally influence human behaviour just like environmental factors.

PSYC 204
Introductory Experimental Psychology   (3 credits)
This course is designed to introduce level 200 students to the general principles of experimental research method. Emphasis will be placed on design, control of extraneous variables and ethics governing psychological research.  At the end of the course, it is expected that students will be able to design simple experiment, identify flaws in basic design and control for extraneous variables.

OCFS 212
Introductory Oceanography and Fisheries


2

MATHEMATICAL SCIENCES OPTION

Core

COMP 201
Introduction to Computer Science
 


3

MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof.  Set theory, Cartesian products, binary relations, equivalence relations and mappings. Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices; applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 203
Calculus II  (3 credits)
Function of a single variable. The first derivative and its applications. Higher derivatives and  applications.  Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses.  Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves: arc length, area of surface of revolutions. Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

STAT 201
Introductory Probability I (Pre-req. MATH 101, 103)  (2 credits)

Introduction to the concepts of probability, Random Events, and Random Variables. The Probability Calculus, Univariate probability distributions.

STAT 203
Elementary Statistical Methods  (3 credits)
Basic introduction to “Statistics”. The reduction and interpretation of data. Elements of statistical inference.

Electives: 4-7 Credits from:
COMP 203
Computer Systems




2

COMP 210
Applications Laboratory




2

PHYS 201
Practical Physics I   (1 credit)

PHYS 211 
Mechanics And Properties Of Matter    (2 credits)

Vectors: divergence and curl of a vector. Force fields, conservative and non-conservative forces; Universal gravitation, equipotential surfaces; gradient of a potential, Gauss’s law and applications. Central forces, applications to two-particle system; Orbits, escape velocity drag; Motion with variable mass; Forces between atoms and molecules: ionic, covalent, van der Wall’s. Consequences of inter-atomic forces; gases, liquids and solids. The liquid state – liquid flow; the solid state – elasticity, plasticity

PHYS 216 
Modern Physics 
   (2 credits)

Atomic view of matter; discharge of electricity through gases; radioactivity and its applications in medicine, industry and to dating; blackbody radiation, Planck’s theory; Bohr atom and energy levels, correspondence principle; photoelectric effect; wave-particle duality, de Broglie wavelength.

PSYC 201
Introduction to General Psychology   (3 credits)
The course provides an overview of the basic concepts in the field of psychology, ranging from classic theories to current research. The emphasis is on practical applications of these concepts and their implications for use in a variety of settings.

PSYC 203
Biological Foundations of Behaviour   (3 credits)
The course is aimed at introducing students to most of the prominent biological factors that can influence behaviour. Emphasis is on the human cell, genetics, the influence of the endocrine and the nervous systems on behaviour. At the end of the course, students are expected to appreciate the fact that biological factors equally influence human behaviour just like environmental factors.

Electives:  18 to 21 Credits from:
COMP 202
Principles of Programming




2

COMP 204
File Organisation



 

1

COMP 206
Data Structures



 

1

COMP 210
Applications Laboratory




2

MATH 202
Introductory Analysis  (3 credits)
Basic properties of the real numbers; bounded sets, infimum and supremum. Convergence of sequences. Limits, continuity and differentiability.  Rolle’s theorem, Mean Value Theorem and applications. Integration:  Definition of the integral of a continuous function of one variable in terms of sup or inf;  basic properties.  Riemann condition for integrability.  Fundamental Theorem of Calculus.

MATH  204 
Mechanics II  (3 credits)
Vector functions of a scalar variable; differentiation and integration; Serret-Frenet formulae; differential equations of a vector function. Motion of a particle; Kinematics, Newton’s Laws; concept of a force; work, energy and power; impulse and momentum, conservation laws of energy and linear momentum.  Rectilinear motion, motion in a plane, Two-body problem, variable mass.

STAT 202
Data Analysis I (Pre-Req. STAT 203)  (3 credits)
The aim of this course is to give students practice in handling Large data Sets; specifically to provide opportunities for descriptive and Exploratoru Studies.

STAT 204
Introductory Probability II (Pre-Req. STAT 201)  (3 credits)
Bivariate Distributions. Moment Generating Functions; their properties and uses. Sampling distributions. Distributions associated with samples from a Normal population. The Weak Law of Large Numbers and the Central Limit Theorem. Applications.

STAT 206
Official Statistics
(2 credits)
Purposes and Scope of Official Statistics. Structure and Work of the National Statistical System. Organisational, Methods and Practices of data collection and dissemination.

PHYS 202
Practical Physics II   (1 credit)

(Basic laboratory experiments including those fundamental to modern physics and those illustrating modern experimental techniques and error analysis.)

PHYS 212 
Thermal Physics    (2 credits)
Work and heat; cyclic processes; the first law of thermodynamics; Carnot’s theory; entropy, applications of thermodynamics to pure substances; thermodynamic relations; phase changes; physics of low temperatures.

PHYS 215 
Electricity And Magnetism    (2 credits)

Electrostatics – Application of Gauss’s law. Electric fields and potential gradient. Electric fields around conductors. Dielectrics, Gauss’s law in dielectrics, capacitors. RC circuits. The magnetic field: magnetic field intensity, magnetic flux, magnetic vector potential. Electromagnetic induction, inductors, self and mutual induction, LC circuits. Paramagnetic, ferromagnetic materials, hysteresis.

PSYC 202
Theories of Psychology  (3 credits)
This course is designed to introduce the students to prominent theories in psychology that attempt to explain the various facets of behaviour. The main theories include the psychodynamic, cognitive, behaviourism, humanistic and Kohlberg’s moral development theory. At the end of the course, students should be able to apply them in their daily lives or find them useful in applied discipline of psychology in subsequent years.

PSYC 204
Introductory Experimental Psychology   (3 credits)
This course is designed to introduce level 200 students to the general principles of experimental research method. Emphasis will be placed on design, control of extraneous variables and ethics governing psychological research.  At the end of the course, it is expected that students will be able to design simple experiment, identify flaws in basic design and control for extraneous variables.

NOTES
1.
In selecting their electives candidates should take account of the requirements of the subject(s) in which they may wish to major.

2.
Notwithstanding what has been said in (1), candidates may, with the consent of the Dean, offer electives outside those listed here.

MINIMUM REQUIREMENTS FOR SINGLE MAJOR/COMBINED MAJOR PROGRAMMES

I.
COMPUTER SCIENCE:
COMP 201, 203;

COMP 202, 210;

MATH 201, 203.

ii.
MATHEMATICS:

MATHS 201, 203;

MATH 202, 204.

iii.
PHYSICS:

PHYS 201, 211, 215;
PHYS 202, 216.

iv.
PSYCHOLOGY:

PSYC 201, 203;

PSYC 202, 204.

v.
STATISTICS:

STAT 201, 203;

STAT 202, 204;

MATH 201, 203.

Students are advised to select their electives to meet the requirements of at least two (2) subject areas.
EARTH SCIENCES OPTION

Core

CHEM 201
Practical Chemistry I

(1 credit)

Basic techniques in volumetric and gravimetric analyses. Introduction to methods for preparing and purifying organic compounds.

CHEM 211
Physical/Analytical Chemistry I
(2 credits)

Quantitative treatment of acids, bases, ampholytes, and buffer systems.  Titration curves; choice of indicators.  Complex ion equilibria; solubil​ity products and precipitation.  Treatment of errors; significant figures, precision and accuracy.

GEOL 200
Field Exercises  (1credit)
Two one-day field courses and one several days field courses. Introduction to minerals, rock types, rock composition, structures in rocks.

GEOL 211
Introduction To Earth Science (3 credits)

Section A:  Planet Earth

Earth at a Glance: Physical Data on the Earth. The Universe: Origin of the Universe, the place of the earth in the universe.  The solar system: The sun and the planets, other bodies, origin and age of the earth and the solar system. The Earth: General composition and constitution of the earth. Internal Processes: Earthquakes: seismic waves, earthquake size. Volcanoes: classification of volcanoes, volcanic products. The principles of Plate Tectonics.

Section B: Rocks, Minerals & Geological Structures

Matter: Atomic Structure, Elements and Isotopes, Compounds. Minerals: Definition, Identifying Characteristics, Other Physical Properties, Types. Rocks: Definition, Igneous rocks, Sedimentary rocks, Metamorphic rocks. The rock cycle. Introduction to geological structures: Primary structures, bedding as markers, unconformities. Physics of deformation: Stress, Strain. Joints and faults: Normal faults, Reverse faults, Transverse faults. Terminology of folded surfaces: Fold limbs, Fold axis, Anticlines, Synclines.

Section C: Historical Geology

Geologic Time: Keys to the past, Relative dating, Correlation of rocks, Absolute dating, the Geologic Column and the Geologic Time Scale, the age of the Earth. Fossils and Evolution: Definitions, methods of fossilization, uses of fossils, Fossils and the Geologic Time Scale, Evolution. Earth History: The Precambrian, the Paleozoic Era, the Mesozoic Era, the Tertiary Period, Man and the Great Ice Age.

GEOL 212
 Practical Crystallography/Mineral & Rock Identification (2 credits)

Drawings of crystal models, determination of angles between crystal faces. Use of physical properties to describe different minerals.  Familiarization of common rock types.

GEOL 213
Introduction To Geological Map Interpretation [2 Credits]

Key to rock symbols. Horizontal and dipping beds: Contouring. Profile and section drawing. Construction of strike lines. Dip and strike. True and apparent dip. Vertical and true thickness. Outliers and inliers (their recognition on maps). Three-point problems: Construction of strike lines. Completing outcrop patterns on maps. Plotting outcrops from borehole records. Unconformities: Definition of an unconformity. Types of unconformities. Recognition of unconformities on maps. Faults: Definition of a fault. Types of faults. Recognition of faults on maps. Calculation of throw of a fault. Folds: Definition of a fold. Types of folds. Recognition of folds on maps.

GEOL 214 
Surface Geological Processes [1 Credit]

Soil and Weathering: Soil formation: mechanical, chemical and biological weathering; soil profiles; soil classification and composition; soil erosion. Streams and Flooding: The hydrologic cycle; streams and their features; stream deposits; flooding; consequences of development of floodplains; strategies for reducing flood hazards. Mass Movements: Factors influencing slope stability; types of mass movements; consequences of mass movements; possible preventive measures. Shorelines and Coastal Processes: Nature of shorelines; coastal erosion, erosion, sediment deposition, and transport; emergent and submergent coastlines; especially difficult coastal environments; recognition of coastal harzards. Ice and Wind: Nature of glaciers; glacial erosion and deposition; ice and the greenhouse effect; wind as an agent of erosion and deposition; deserts and desertification.

GEOL 216
Introduction To Geological Structures [2 Credits]

Introduction to folds: Mechanisms of folding (flexure slip, slip). Classification of folds (genetic, descriptive). Types of folds: Normal folds, overturned folds, recumbent, antiforms, synforms, kinkfolds. Faults and Joints: Definition, Types and origin. Foliation: Definition, Types (axial plane cleavage, fracture cleavage, slaty cleavage, schistosities, crenulation cleavage) and origin. Lineations: Definition, Types (mineral, intersection mullions, rods) and Origin. Significance of Structures.

GEOL 232
Materials Of The Earth (3 credits)

Essentials of geometrical crystallography: Crystal description, symmetry elements, crystal symmetry, crystallographic axes. Parameters, indices, crystallographic notation, principal laws geometric crystallographhy. Faces, forms, zones, crystal habit, measurement of crystal angles. Law of rational indices, classification of crystals, crystal systems, thirty-two crystal classes, spherical projection, stereographic projection, intergrowth of crystals. Essentials of Internal Order of crystals: Symmetry elements, space lattice, unit cell, space groups. Introduction to the study of minerals: Physical properties of minerals, different minerals groups, rock forming minerals, common silicate minerals  Olivine, Augite, Hornblende, Biotite, Muscovite, Orthoclase, Plagioclase, Quartz. Outline of Igneous rocks: Crystallization of magma, textures, classification of igneous rocks types. Outline of Sedimentary rocks: Mineral composition of sedimentary rocks and its origin, textures, types. Outline of metamorphic rocks: Metamorphic processes and metamorphic changes, classification of metamorphic rock types.  Thin Section.
PHYS 201
Practical Physics I   (1 credit)

PHYS 211 
Mechanics And Properties Of Matter    (2 credits)

Vectors: divergence and curl of a vector. Force fields, conservative and non-conservative forces; Universal gravitation, equipotential surfaces; gradient of a potential, Gauss’s law and applications. Central forces, applications to two-particle system; Orbits, escape velocity drag; Motion with variable mass; Forces between atoms and molecules: ionic, covalent, van der Wall’s. Consequences of inter-atomic forces; gases, liquids and solids. The liquid state – liquid flow; the solid state – elasticity, plasticity

Electives

CHEM 202
Practical Chemistry II

(1 credit)

Applications of volumetric analyses;  emf of simple cells; conductance; simple organic syntheses.  Qualitative organic analyses.

CHEM 212
Physical/Analytical Chemistry II

(2 credits)

Electrolytic conduction; measurement of conductance, and its application to dissociation constants, solubility products, conducti​metric titrations etc.  Electrochemical cells; elec​trode potentials; measurement of emf, and its application to equilibrium constants, solubility products, pH etc.

CHEM 231
Organic Chemistry I

(2 credits)

Stereoisomerism; optical activity.  Various methods for the oxygenation of alkenes.  Chemistry of alcohols and ethers; SADVANCE \D 4.30NADVANCE \U 4.301, SADVANCE \D 4.30NADVANCE \U 4.302, E-1 and E-2 mechanisms.

CHEM 232
Organic Chemistry II
(2 credits)

The chemistry of Aldehydes, Ketones, Carboxylic acids.  Carboxylic acid derivatives and Amines.

GEOG 202
Geomorphological Processes and Landforms    (3 credits)
Earth materials, structure and endogenic processes and forms

GEOG 203
Introduction to Weather and Climate  (3 credits)
An introductory survey of weather components and processes and their measurements. Climate elements and their control factors; data aggregation and representation. Geographic classification of climatic and vegetation types.

GEOG 204
Map Interpretation and Surveying    (3 credits)
Interpretation of the map of geographical investigation; surveying of the earth and its surficial phenomena for map construction

GEOG 205
Principles of Cartography    (3 credits)
Fundamental principles, concepts, techniques and methods of cartography and their historical development

MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof. Set theory, Cartesian products, binary relations, equivalence relations and mappings. Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices; applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 203
Calculus II  (3 credits)
Function of a single variable. The first derivative and its applications. Higher derivatives and  applications.  Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses. Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves: arc length, area of surface of revolutions. Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

PHYS 202
Practical Physics II   (1 credit)

(Basic laboratory experiments including those fundamental to modern physics and those illustrating modern experimental techniques and error analysis.)

PHYS 215 
Electricity And Magnetism    (2 credits)

Electrostatics – Application of Gauss’s law. Electric fields and potential gradient. Electric fields around conductors. Dielectrics, Gauss’s law in dielectrics, capacitors. RC circuits. The magnetic field: magnetic field intensity, magnetic flux, magnetic vector potential.  Electromagnetic induction, inductors, self and mutual induction, LC circuits. Paramagnetic, ferromagnetic materials, hysteresis,

PHYS 216 
Modern Physics 
   (2 credits)

Atomic view of matter; discharge of electricity through gases; radioactivity and its applications in medicine, industry and to dating; blackbody radiation, Planck’s theory; Bohr atom and energy levels, correspondence principle; photoelectric effect; wave-particle duality, de Broglie wavelength.

GEOG 262
Structures





2

GEOG 272
Stratigraphy and Stratigraphic Principles


1

SOIL 201
Soil Formation & Development



2

SOIL 202
Physical Properties of Soils



2

SOIL 203
Chemical Properties of Soils



2

PHYSICAL SCIENCES OPTION
Option 1

(Mathematics/Statistics, Physics, Chemistry & Geology

Core

CHEM 201
Practical Chemistry I

(1 credit)

Basic techniques in volumetric and gravimetric analyses. Introduction to methods for preparing and purifying organic compounds.

CHEM 211
Physical/Analytical Chemistry I
(2 credits)

Quantitative treatment of acids, bases, ampholytes, and buffer systems.  Titration curves; choice of indicators.  Complex ion equilibria; solubil​ity products and precipitation.  Treatment of errors; significant figures, precision and accuracy.

CHEM 231
Organic Chemistry I

(2 credits)

Stereoisomerism; optical activity.  Various methods for the oxygenation of alkenes.  Chemistry of alcohols and ethers; SADVANCE \D 4.30NADVANCE \U 4.301, SADVANCE \D 4.30NADVANCE \U 4.302, E-1 and E-2 mechanisms.

MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof. Set theory, Cartesian products, binary relations, equivalence relations and mappings. Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices; applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 203
Calculus II  (3 credits)
Function of a single variable. The first derivative and its applications. Higher derivatives and  applications. Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions. Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses. Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves:  arc length, area of surface of revolutions.  Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

PHYS 201
Practical Physics I   (1 credit)

PHYS 202
Practical Physics II   (1 credit)

(Basic laboratory experiments including those fundamental to modern physics and those illustrating modern experimental techniques and error analysis.)

PHYS 211 
Mechanics And Properties Of Matter    (2 credits)

Vectors: divergence and curl of a vector. Force fields, conservative and non-conservative forces; Universal gravitation, equipotential surfaces; gradient of a potential, Gauss’s law and applications. Central forces, applications to two-particle system; Orbits, escape velocity drag; Motion with variable mass; Forces between atoms and molecules: ionic, covalent, van der Wall’s. Consequences of inter-atomic forces; gases, liquids and solids. The liquid state – liquid flow; the solid state – elasticity, plasticity

PHYS 212 
Thermal Physics    (2 credits)
Work and heat; cyclic processes; the first law of thermodynamics; Carnot’s theory; entropy, applications of thermodynamics to pure substances; thermodynamic relations; phase changes; physics of low temperatures.

PHYS 215 
Electricity And Magnetism    (2 credits)

Electrostatics – Application of Gauss’s law. Electric fields and potential gradient. Electric fields around conductors. Dielectrics, Gauss’s law in dielectrics, capacitors. RC circuits. The magnetic field: magnetic field intensity, magnetic flux, magnetic vector potential.  Electromagnetic induction, inductors, self and mutual induction, LC circuits. Paramagnetic, ferromagnetic materials, hysteresis,

PHYS 216 
Modern Physics 
   (2 credits)

Atomic view of matter; discharge of electricity through gases; radioactivity and its applications in medicine, industry and to dating; blackbody radiation, Planck’s theory; Bohr atom and energy levels, correspondence principle; photoelectric effect; wave-particle duality, de Broglie wavelength.

Electives (2 to 5 credits)

GEOL 211
Introduction To Earth Science  (3 credits)

Section A:  Planet Earth

Earth at a Glance: Physical Data on the Earth. The Universe: Origin of the Universe, the place of the earth in the universe. The solar system: The sun and the planets, other bodies, origin and age of the earth and the solar system. The Earth: General composition and constitution of the earth. Internal Processes: Earthquakes: seismic waves, earthquake size. Volcanoes: classification of volcanoes, volcanic products. The principles of Plate Tectonics.

Section B: Rocks, Minerals & Geological Structures

Matter: Atomic Structure, Elements and Isotopes, Compounds. Minerals: Definition, Identifying Characteristics, Other Physical Properties, Types. Rocks: Definition, Igneous rocks, Sedimentary rocks, Metamorphic rocks. The rock cycle. Introduction to geological structures: Primary structures, bedding as markers, unconformities. Physics of deformation: Stress, Strain. Joints and faults: Normal faults, Reverse faults, Transverse faults. Terminology of folded surfaces: Fold limbs, Fold axis, Anticlines, Synclines.

Section C: Historical Geology

Geologic Time: Keys to the past, Relative dating, Correlation of rocks, Absolute dating, the Geologic Column and the Geologic Time Scale, the age of the Earth. Fossils and Evolution: Definitions, methods of fossilization, uses of fossils, Fossils and the Geologic Time Scale, Evolution. Earth History: The Precambrian, the Paleozoic Era, the Mesozoic Era, the Tertiary Period, Man and the Great Ice Age.

STAT 203
Elementary Statistical Methods  (3 credits)
Basic introduction to “Statistics”. The reduction and interpretation of data. Elements of statistical inference.

Electives (15 to 18 credits)

CHEM 202
Practical Chemistry II
(1 credit)

Applications of volumetric analyses;  emf of simple cells; conductance; simple organic syntheses.  Qualitative organic analyses.

CHEM 212
Physical/Analytical Chemistry II
(2 credits)

Electrolytic conduction; measurement of conductance, and its application to dissociation constants, solubility products, conducti​metric titrations etc.  Electrochemical cells; elec​trode potentials; measurement of emf, and its application to equilibrium constants, solubility products, pH etc.

CHEM 232
Organic Chemistry II
(2 credits)

The chemistry of Aldehydes, Ketones, Carboxylic acids.  Carboxylic acid derivatives and Amines.

GEOL 232
Materials Of The Earth   (3 credits)

Essentials of geometrical crystallography: Crystal description, symmetry elements, crystal symmetry, crystallographic axes. Parameters, indices, crystallographic notation, principal laws geometric crystallographhy. Faces, forms, zones, crystal habit, measurement of crystal angles.  Law of rational indices, classification of crystals, crystal systems, thirty-two crystal classes, spherical projection, stereographic projection, intergrowth of crystals. Essentials of Internal Order of crystals: Symmetry elements, space lattice, unit cell, space groups. Introduction to the study of minerals: Physical properties of minerals, different minerals groups, rock forming minerals, common silicate minerals  Olivine, Augite, Hornblende, Biotite, Muscovite, Orthoclase, Plagioclase, Quartz. Outline of Igneous rocks: Crystallization of magma, textures, classification of igneous rocks types. Outline of Sedimentary rocks: Mineral composition of sedimentary rocks and its origin, textures, types. Outline of metamorphic rocks: Metamorphic processes and metamorphic changes, classification of metamorphic rock types. Thin Section.
GEOL 242
Practicals   (2 credits)

GEOL 252
Field Courses (one /several days) 
(1 credits)
MATH 202
Introductory Analysis  (3 credits)
Basic properties of the real numbers; bounded sets, infimum and supremum. Convergence of sequences. Limits, continuity and differentiability.  Rolle’s theorem, Mean Value Theorem and applications. Integration:  Definition of the integral of a continuous function of one variable in terms of sup or inf;  basic properties.  Riemann condition for integrability.  Fundamental Theorem of Calculus.

MATH  204 
Mechanics II  (3 credits)
Vector functions of a scalar variable; differentiation and integration; Serret-Frenet formulae; differential equations of a vector function. Motion of a particle; Kinematics, Newton’s Laws; concept of a force; work, energy and power; impulse and momentum, conservation laws of energy and linear momentum.  Rectilinear motion, motion in a plane, Two-body problem, variable mass.

Option II

(Mathematics/Statistics, Computer Science, with Physics or Chemistry)

Core

COMP 201
Introduction to Computer Science



3

COMP 203
Computer Systems




2

MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof.  Set theory, Cartesian products, binary relations, equivalence relations and mappings.  Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices; applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 203
Calculus II  (3 credits)
Function of a single variable. The first derivative and its applications. Higher derivatives and  applications.  Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses.  Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves: arc length, area of surface of revolutions. Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

STAT 201
Introductory Probability I (Pre-req. MATH 101, 103)  (2 credits)

Introduction to the concepts of probability, Random Events, and Random Variables. The Probability Calculus, Univariate probability distributions.

With Either:

CHEM 201
Practical Chemistry I
(1 credit)

Basic techniques in volumetric and gravimetric analyses. Introduction to methods for preparing and purifying organic compounds.

CHEM 202
Practical Chemistry II
(1 credit)

Applications of volumetric analyses;  emf of simple cells; conductance; simple organic syntheses.  Qualitative organic analyses.

CHEM 211
Physical/Analytical Chemistry I
(2 credits)

Quantitative treatment of acids, bases, ampholytes, and buffer systems.  Titration curves; choice of indicators.  Complex ion equilibria; solubil​ity products and precipitation.  Treatment of errors; significant figures, precision and accuracy.

CHEM 212
Physical/Analytical Chemistry II
   (2 credits)

Electrolytic conduction; measurement of conductance, and its application to dissociation constants, solubility products, conducti​metric titrations etc.  Electrochemical cells; elec​trode potentials; measurement of emf, and its application to equilibrium constants, solubility products, pH etc.

CHEM 231
Organic Chemistry I
(2 credits)

Stereoisomerism; optical activity.  Various methods for the oxygenation of alkenes.  Chemistry of alcohols and ethers; SADVANCE \D 4.30NADVANCE \U 4.301, SADVANCE \D 4.30NADVANCE \U 4.302, E-1 and E-2 mechanisms.

CHEM 232
Organic Chemistry II
(2 credits)

The chemistry of Aldehydes, Ketones, Carboxylic acids.  Carboxylic acid derivatives and Amines.

Or:

PHYS 201
Practical Physics I   (1 credit)

PHYS 202
Practical Physics II   (1 credit)

(Basic laboratory experiments including those fundamental to modern physics and those illustrating modern experimental techniques and error analysis.)

PHYS 211 
Mechanics And Properties Of Matter    (2 credits)

Vectors: divergence and curl of a vector. Force fields, conservative and non-conservative forces; Universal gravitation, equipotential surfaces; gradient of a potential, Gauss’s law and applications. Central forces, applications to two-particle system; Orbits, escape velocity drag; Motion with variable mass; Forces between atoms and molecules: ionic, covalent, van der Wall’s. Consequences of inter-atomic forces; gases, liquids and solids. The liquid state – liquid flow; the solid state – elasticity, plasticity

PHYS 212 
Thermal Physics    (2 credits)
Work and heat; cyclic processes; the first law of thermodynamics; Carnot’s theory; entropy, applications of thermodynamics to pure substances; thermodynamic relations; phase changes; physics of low temperatures.

PHYS 215 
Electricity And Magnetism    (2 credits)

Electrostatics – Application of Gauss’s law. Electric fields and potential gradient. Electric fields around conductors. Dielectrics, Gauss’s law in dielectrics, capacitors. RC circuits. The magnetic field: magnetic field intensity, magnetic flux, magnetic vector potential.  Electromagnetic induction, inductors, self and mutual induction, LC circuits. Paramagnetic, ferromagnetic materials, hysteresis,

PHYS 216 
Modern Physics 
   (2 credits)

Atomic view of matter; discharge of electricity through gases; radioactivity and its applications in medicine, industry and to dating; blackbody radiation, Planck’s theory; Bohr atom and energy levels, correspondence principle; photoelectric effect; wave-particle duality, de Broglie wavelength.

Electives (12 to 18 Credits)
COMP 210
Applications Laboratory




2

COMP 202
Principles of Programming



2

COMP 204
File Structures





1

COMP 206
Data Structures





1

MATH 202
Introductory Analysis  (3 credits)
Basic properties of the real numbers; bounded sets, infimum and supremum. Convergence of sequences. Limits, continuity and differentiability. Rolle’s theorem, Mean Value Theorem and applications. Integration: Definition of the integral of a continuous function of one variable in terms of sup or inf;  basic properties.  Riemann condition for integrability.  Fundamental Theorem of Calculus.

MATH  204 
Mechanics II  (3 credits)
Vector functions of a scalar variable; differentiation and integration; Serret-Frenet formulae; differential equations of a vector function. Motion of a particle; Kinematics, Newton’s Laws; concept of a force; work, energy and power; impulse and momentum, conservation laws of energy and linear momentum.  Rectilinear motion, motion in a plane, Two-body problem, variable mass.

STAT 202
Data Analysis I (Pre-Req. STAT 203)  (3 credits)
The aim of this course is to give students practice in handling Large data Sets; specifically to provide opportunities for descriptive and Exploratoru Studies.

STAT 204
Introductory Probability II (Pre-Req. STAT 201)  (3 credits)
Bivariate Distributions. Moment Generating Functions; their properties and uses. Sampling distributions. Distributions associated with samples from a Normal population. The Weak Law of Large Numbers and the Central Limit Theorem. Applications.

STAT 206
Official Statistics
(2 credits)
Purposes and Scope of Official Statistics. Structure and Work of the National Statistical System. Organisational, Methods and Practices of data collection and dissemination.

GEOL 211
Introduction to Earth Sciences



3

GEOL 211
Practicals





2

GEOL 232
Materials of the Earth




3

GEOL 242
Practicals





2

GEOL 252
Field Courses (one/several days)



1
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LEVELS 300 & 400 COURSES

BSc Single Major in Biochemistry
Core (54 credits)
BCHM 301
 
Structure And Function Of Biomolecules   (2 credits)
Organization and order in living things:  Requirement of energy; organization of organic molecules in living cells; sub-cellular organelles and their functions; cell disruption and fractionation.  Proteins: Amino acids - basic structure, classification, acid/base properties, essential & non-essential; peptides; proteins - primary, secondary, tertiary and quaternary structure; classification and properties. Carbohydrates: Monosaccharides; stereoisomerism; other derivatives of monosaccharides; reducing sugars; common di- oligo- and polysaccharides (storage & structural). Lipids: Classification; lipoproteins; glycolipids (ABO groups, cell-cell recognition, receptors etc.). Nucleic Acids:  Nitrogenous bases, nucleotides, cyclic nucleotides; DNA and RNAs (brief review of replication, transcription, translation). Other Biomolecules: Coenzymes, porphyrins, antibiotics, alkaloids & inorganic ions.

BCHM 302
 
Intermediary Metabolism   (3 credits)
Carbohydrates:
Digestion of carbohydrates, glycolysis and fate of pyruvate in different organisms; tricarboxylic acid (TCA) cycle; pentose phosphate pathway and fate of reduced coenzymes; catabolism of monosaccharides other than glucose; gluconeogenesis, Calvin Benson cycle, Cori cycle, glyoxylate cycle; glycogenesis and glycogenolysis; regulation of carbohydrate metabolism; Diseases of carbohydrate metabolism. Lipids: Digestion of triacylglycerols; the different lipases (lipoprotein lipase, hormone-sensitive lipase); fate of glycerol; beta-oxidation of fatty acids; fate of products (acetyl and propionyl CoA, ketone bodies, reduced coenzymes); synthesis of fatty acids triacylglycerol, cholesterol; regulation of metabolism. Amino acids:  Digestion of proteins, transamination, deamination and decarboxylation of amino acids and the fate of ammonia and carbon skeleton; metabolism of specific amino acids (aromatic and sulphur-containing amino acids); synthesis of amino acids; in-born errors of amino acid metabolism; regulation of metabolism. Bioenergetics: Free energy and biochemical reactions (spontaneity, anabolic and catabolic reactions); metabolic reactions and ATP; energy of hydrolysis of ATP, ADP and phosphorylation products; ATP production (substrate level and oxidative phosphorylation); coupling reactions; uncoupling agents.

BCHM 303
Separation Methods  (2 credits)
Centrifugation: Basic principles of sedimentation, RCF value, relationship between v, s and g.  Centrifuges and rotors (types and uses). Preparative centrifugation: differential and density gradient; preparation of gradients, recovery and monitoring of fractionates. Analytical centrifugation: determination of relative molar mass (sedimentation velocity and equilibrium methods), purity and shape of macromolecules. Chromatography: Partition coefficient and chromatographic systems. Basis of separation: adsorption and partition (polarity); ion-exchange (ionic nature), exclusion/gel (molecular size and shape).  Principles and applications (HPLC, FPLC, GLC, TLC, Paper, Chromatofocusing and two-dimensional chromatography). Analytical aspects: retention time and volume, capacity ratio, peak resolution theoretical plates/plate height, peak capacity, internal and external standardization and analyte quantitation. Electrophoresis:  General principles.  Low voltage thin sheets (paper, cellulose acetate, thin layer) and high voltage gels (agarose, polyacrylamide -  native, gradient and SDS-PAGE). Applications; purity and molecular weight determination of proteins and nucleic acids, DNA sequencing. Isoelectric focusing and isotachophoresis; two dimensional electrophoresis.

BCHM 304
Enzymology  (2 credits)

Introduction to Enzymes: Comparison of chemical and enzyme catalysis, Activation energy and transition state, Free energy change, Chemical equilibria, Active site, Substrate specificity, Enzyme classification. Factors affecting Enzyme Activity: Enzyme assays, linked or coupled enzyme assays, Reaction rate (V), Effect of  [S], [E], T, pH on enzyme activity; coenzymes, prosthetic groups. Enzyme Kinetics and Inhibition: Michaelis - Menten model, Graphical representation of data (eg. Lineweaver - Burk and Hanes plots) Enzyme inhibition: Reversible (Competitive, noncompetitive, uncompetitive) and irreversible. Control of Enzyme Activity: Feedback regulation, allosteric enzymes, isozymes, covalent modification, activation, regulation of synthesis and breakdown (eg. lac operon, tryptophan biosynthesis). Enzyme Purification: Cell disruption techniques, general purification strategy, enzyme assays, units of enzyme activity.

Industrial application of enzymes

BCHM 305
Analytical Techniques  (2 credits)

Data Handling: Significant figures, accuracy and precision, errors, different categories of data, tests of significance, choosing the right statistical test. Ionic Environment, pH and Buffers in Cellular Metabolism: Ionic equilibrium, ionic strength; pH and buffer systems; biochemical relevance of pH. Spectroscopic  techniques: Molecular spectroscopy; molecular fluorescence; infra-red, atomic, electron spin resonance and nuclear magnetic resonance spectroscopy, mass spectrometry, X-ray diffraction. RadioisotopicTechniques: radioisotopic techniques in biochemistry, radio/fluorescent labeling (RIA, scintillation counting), autoradiography ELISA.

BCHM 307
Practical Biochemistry I
(3 credits)

Acid-Base Reactions: Titration; pH measurement; buffer preparation; determination of pK. Separation Methods: Paper and gel electrophoresis; chromatography (Paper, TLC, column). Determination of proteins: methods for protein estimation (Folin-Lowry, Biuret, Ultraviolet absorption); determination of amino acids (ninhydrin method); preparation, purification and standardization of proteins (serum proteins, cytochrome C). Determination of carbohydrates: Estimation of glucose (Folin-Wu); isolation of glycogen, determination of rate of hydrolysis and chromatography of hydrolysis products. Chemistry of lipids: Solubility; emulsification; determination of iodine number and acid value; separation of serum lipids.

BCHM 308
Practical Biochemistry II (3 credits)

Microbiology:  Safety precautions; sterility; types of growth media (liquid, solid); identification and classification of microorganisms: morphology, Gram stain, biochemical tests; measurement of microbial concentrations; comparison of growth rate in differently constituted media; selective action of antibiotics. Enzyme catalyzed reactions: Time course of reaction; effects of various factors on reaction rate: enzyme concentration, pH, temperature, substrate concentration, activators and inhibitors; enzyme specificity; protease activity in plant extracts (pineapple, pawpaw, banana); purification of enzymes from plant juice; use of enzyme as an analytical tool (e.g. estimation of urea in urine).

BCHM 401
Protein Structure and Mechanism of Enzyme Action  (3cCredits)

Primary structure: amino acid composition of proteins, determination of amino acid sequence, importance of primary structure synthesis of peptides, covalent modification of polypeptides. Secondary structure: (regular arrangement of the polypeptide backbone): peptide bond and its structural implications; random polymers; Ramachandran plot. Regular conformation of polypeptides; (-helix, (-pleated sheets, other helices (310- helix), super-secondary structures (coiled-coil (-helix).  Examples: fibrous proteins; (-keratins, silk fibroin, collagen.

Tertiary structure (folded conformation of globular proteins): determination of protein structure by X-ray crystallography, evidence of folding, reverse turns ((-turns) super-secondary structures, domains, interiors and exteriors. Example: Myoglobin. Quaternary structure (aggregation of globular proteins). Example: hemoglobin; forces responsible for maintaining structure. Protein-ligand Interactions: Binding sites of haemoglobin and myoglobin, binding of oxygen and carbon monoxide, micro-environment of the haem iron, the Hill Plot. Allostery: interaction between binding sites. Theoretical models; the Mond-Wyman-Changeux (MWC) concerted mechanism, the Koshland-Nemethy-Filmer (KNF) sequential model. Allosteric properties of haemoglobin; molecular mechanism of cooperative binding of oxygen to haemoglobin, the Bohr effect, binding of 2, 3-bisphosphoglycerate (BPG). Mechanism of Enzyme Catalysis: General acid-base catalysis and covalent catalysis. Catalysis by coenzymes; pyridoxal phosphate, thiamine pyrophosphate, ATP, coenzyme A, NAD(P)+ , FAD/FMN. Structure and mechanism of action of selected enzymes. Examples; dehydrogenases, proteases, ribonuclease, lysozyme, glycolytic enzymes such as phosphofructokinase (PFK).

BCHM 402
Biological Oxidation And Bioenergetics  (2 credits)
Principles of thermodynamics and their application to the energetics of the cell: Redox systems, electron donors and acceptors, redox couples, redox potentials, electromotive force, protonmotive forces. The concept of high energy compounds: phosphoric acid anhydrides, phosphoric-carboxylic acid anhydrides, phosphoguanidines, enolphosphates and thiol esters; basis for the high standard free energy of hydrolysis; the central role of ATP; (phosphate) group transfer potentials; substrate-level phosphorylation; energetics of coupled reactions. ATP synthesis: review of structure of mitochondrion and chloroplast; sources of energy; redox complexes for electron transport in mitochondria and in chloroplasts; establishment of proton gradients; coupling of ATP synthesis to dissipation of proton gradient; H+ -ATPase; couplers (thermogenesis). ATP utilization for the performance of cellular work; active membrane transport and mechanical work such as muscle contraction.

BCHM 403
Molecular Biology I  (3 credits)
Purine and pyrimidine biosynthesis: Regulation of biosynthesis. Structure and properties of nucleosides and nucleotides. Biosynthesis of deoxyribonucleotides; thymidylate biosynthesis.  Salvage pathways.  DNA and chromosome structure: Evidence for DNA as carrier of genetic information. Primary and secondary (A, B and Z DNA) and tertiary structure of DNA. Elucidation of DNA structure. Watson and Crick double helix. Structural differences between RNA and DNA. Methods for sequencing DNA. Organisation of DNA in chromosomes, nucleosome structure. DNA replication: Evidence for semi-conservative replication. DNA replicating enzymes.  Directionality of replication. Transcription: Mechanism of transcription (prokaryotic and eukaryotic). Features of a typical transcription unit. Characteristics of different types of RNA. Modification and processing RNA.  Reverse transcription. Control of gene expression: Inducible and repressible operons, (lac and trp operons). The genetic code: Deciphering the code.  Universality and degeneracy of the genetic code. Wobble hypothesis, colinearity of gene and polypeptide. Translation: Ribosome structure. Activation of Amino acids. Initiation, elongation and termination. Eukaryotic and prokaryotic. Post-translational modifications; Polysomes, inhibitors of protein synthesis. Mutation: molecular basis of mutation. Point mutation – transitions, transversions, frame-shift mutations. Side directed mutagenesis, Radiation induced mutation. Chemically induced mutation.  DNA repair mechanisms. Recombinant DNA and genetic engineering: Restriction endonucleases, Methods for recombinant DNA production, transformation, amplification, screening for cloned DNA.

BCHM 404
Biomembranes  (2 credits)

Introduction: Membrane types and functions; chemical composition (lipids, proteins and carbohydrates); amphipatic nature of lipids (formatin of monolayers, bilayers/liposomes, and micelles); actions of phospholipases (ether lipids). Structure and properties: Models (Davson and Danielli, Singer and Nicholson); integral (glycophorin A, anion channel band 3, bacteriorhodopsin), lipid-anchored and peripheral (cytoskeleton of erythroid and non-erythroid cells) proteins; plasma membrane glycocalyx, antigenic properties (RBC M and N, blood group O, A and B); evidence for asymmetric, dynamic and fluid-like character of biomembranes; cell-cell recognition and fusion (eg flu virus and HIV infections); membrane biogenesis (synthesis and transport of membrane lipids). Preparation and study: Physical, chemical and biochemical methods of study (lipid bilayer and vesicles of eukaryotic and prokaryotic cells). Transport: Thermodynamics; modes (uniport, symport and antiport systems) and types (simple diffusion, passive-mediated, active, Na/K pump, co-transport – Na/glucose pump of kidney/intestine, galactose permease of E. coli, exocytosis and endocytosis); channels (ligand gated and voltage-gated) and pores; ionophores (valinomycin, gramicidin A and nigericin). Signal transduction: Brief descriptions of adenylate cyclase and inositol phospholipid signaling pathways; growth factor activation of tyrosine kinase receptor.

BCHM 405
Practical Biochemistry III  (3 credits)
Isolation, purification and characterization of biomolecules. Detection methods: electrophoresis, labeling, autoradiography, scintillation counting, immunoassays.

BCHM 406
Integration and Control Of Metabolism  (2 credits)
Regulatory enzymes and metabolic control: fine control (allosteric, substrate/product feed- back and feed-forward controls, covalent modification) and coarse control (induction and repression of enzyme synthesis). Regulation of individual metabolic pathways: glycolysis, gluconeogenesis, glycogen metabolism (glycogenolysis and glycogenesis), Krebs cycle, lipogenesis and lipolysis, β-oxidation, ketogenesis, urea cycle, amino acid metabolism (glutamine synthetase) and nucleotide synthesis. Integration of metabolism: Role of hormones; feed-fast cycle; running athlete; disease states (e.g. Diabetes); pregnancy and lactation; regulatory mechanisms; compartmentation; interorgan relationships; Cori, glucose-fatty acid, glucose-alanine cycles.

BCHM 407
Practical Biochemistry IV  (3 credits)
DNA technology:  Isolation, purification and manipulation of DNA; preparation of competent cells and transformation. Clinical/Biochemical Indices: Determination of blood indices: Hb, glucose, triacylglycerols, cholesterol and enzymes. Determination of urine indices: glucose, protein and cells.

BCHM 409
Biochemistry Of Hormones  (2 credits)
General Introduction: Coordination in multicellular organisms. Major Endocrine Glands: Hypothalamus, pituitary, adrenals, testes, ovaries, pancreas. Their secretions: feedback regulation, effects on target organs/tissues. Mechanisms of Action of Hormones: Types of mechanism, relationship of binding to response, second messenger generation. Regulation of [cAMP] by Hormones: Adenylate cyclase/phosphodiesterase reactions; role of G-proteins; activation/inhibition by hormones; mechanism of action of cAMP (cAMP – dependent protein kinase). Regulation of cytoplasmic Ca2+ by hormones: Nature of intracellular Ca2+ pool: Ca2+ as a second messenger, interactions between Ca2+ and cAMP as messengers. Phosphatidylinositol turnover and hormone action: Effects of hormones on metabolism of inositol phospholipids; relationship to Ca2+ mobilization. Mechanism of action of steroid and thyroid hormones: Steroid hormone receptor; interaction with DNA. Growth Factors and Eicosanoids: Peptide growth factors, prostaglandins, thromboxanes and leukotrienes.

BCHM 411
Clinical Biochemistry (2 credits)

Introductory practical clinical biochemistry: Laboratory investigations; specimen collection, analytical methods and standardization (calibration standards, precision, accuracy, sensitivity, specificity etc); review of analytical and separation methods used in clinical biochemistry for metabolites, ions and enzymes; report and result interpretation; reference values and factors affecting them. Organ function disorders and tests: gastrointestinal, liver, kidney, heart, pituitary, pancreas, thyroid, adrenal and gonadal. Body fluid composition and abnormalities: water and electrolyte balance, acid-base disorders and 02 transport. Disorders of metabolism (in-born errors of metabolism): lipids, carbohydrates, amino acids, proteins, purines and porphyrins.

BCHM 412
Research Project (6 credits)
Presentation of a seminar each on agreed laboratory research proposal and results of research; written report on independent research project in biochemistry.

CHEM 313
Physical Chemistry Iii (Thermodynamics)
(2 credits)ADVANCE \U 4.30
The Gas laws; grammar and vocabulary of thermodynamics;  state variables and equations of state;  the First, Second and Third Laws; Thermochemistry; Spontaneity and equilibria.

CHEM 331
Organic Chemistry III
(1 credit)
Infra-red and Ultra-violet/visible spectroscopy

CHEM 332
Practical Chemistry (Organic)   (2 credits)
Synthesis of organic compounds requiring basic skills such as heating under reflux, distillation, crystallisation, extraction, filtration, chromatography, melting point determination and spectroscopic (ir, uv) analysis.

CHEM 333
Organic Chemistry IV
(1 credit)
Mechanisms of substitution and elimination reactions;  Reactions of dienes;  Addition polymers of monoalkenes and dienes.

CHEM 334
Organic Chemistry V (Aromatic Chemistry)     (2 credits)
Reactions of carbanions.  Aromaticity;  aromatic electrophilic and nucleophilic substitution of benzenes.  The chemistry of phenol.

FDSC 301
General Microbiology (Pre-req: BIOL 201-204)  (2 credits)
Scope of microbiology. Major groups of microorganisms-their classification and properties; microbial physiology and biochemistry.

CHEM 432
Organic Chemistry VII  (Natural Products)      (2 credits)
Natural Products - structure, reactions and synthesis of carbohydrates, amino acids and proteins, nucleotides and nucleic acids, oxygen heterocycles, alkaloids, terpenoids and steroids.

Electives

GROUP A: Select a minimum of 5 credits.
BIOL 315
Principles of Genetics   (3 credits)
An introduction to the principles of genetics and chromosome cytology from the molecular aspects to population aspects, including applications of the principles in animal breeding, plant breeding and applied human genetics. Some of the practical techniques in formal genetics and cytogenetics are introduced.

BOTN 312
Whole Plant Physiology
(3 credits)
Treatment of biophysical concepts:  plant water relations;  absorption of water;  transpiration;

stomata physiology;  ion uptake;  transport systems in plants;  survey of phytohormones; brief

coverage of dormancy, germination and growth, flowering and fruiting.
CHEM 314 
Physical Chemistry IV
(2 credits)
Applications of thermodynamics - Chemical potential and equilibria; Solutions and Colligate properties; Electrolytes and the Debye-Huckel theory; Electrochemical cells e.g. storage, photovoltaic cells; Electrolysis.

ZOOL 403
Environmental Physiology  (3 credits)
Physiological adaptations of animals to the marine, freshwater and terrestrial environment; temperature and animals; water and animals: ionic and osmorregulation in aquatic animals, water balance in terrestrial animals; light and animals, water rhythms, seasonal cycles, light production in animals; adaptation to extreme environments; animals at high altitude, divers and hydrothermal vents.

ZOOL 304
Parasitology and Public Health  (3 credits)
Basic principles of parasitism, survey of important parasitic groups; detailed discussion of some parasites with emphasis on those of medical and economic importance; parasitic arthropods; bacterial and viral diseases (including leprosy) and their spread in the community; food hygiene; environmental hygiene, cancers and AIDS; organization of Public Health Laboratory services.

GROUP B: Select a minimum of 6 credits.
BCHM 411
Clinical Biochemistry (2 credits)

Introductory practical clinical biochemistry: Laboratory investigations; specimen collection, analytical methods and standardization (calibration standards, precision, accuracy, sensitivity, specificity etc); review of analytical and separation methods used in clinical biochemistry for metabolites, ions and enzymes; report and result interpretation; reference values and factors affecting them. Organ function disorders and tests: gastrointestinal, liver, kidney, heart, pituitary, pancreas, thyroid, adrenal and gonadal. Body fluid composition and abnormalities: water and electrolyte balance, acid-base disorders and 02 transport. Disorders of metabolism (in-born errors of metabolism): lipids, carbohydrates, amino acids, proteins, purines and porphyrins.

BCHM 413
Biochemistry Of Parasites  (2 credits)
Pathophysiology of the following tropical parasitic diseases: Malaria, trypanosomiasis, filarasis, schistosomiasis and gastrointestinal worm infestations. Biochemistry of the causative parasites with emphasis on host-parasite interrelationships: Metabolic processes that can be utilized in chemotherapeutic attack of the parasites; biomembranes.

BCHM 414
    Immunology And Immunochemistry  (2 credits)
Defense systems:  self and non-self; innate and acquired; cells and organs involved; humoral and cell-mediated. Antigens: Immunogenicity and antigenicity; chemical nature (bacterial, viral and synthetic). Antibodies: Structure and function of immunoglobulins; theories of antibody production; polyclonal antibody production; monoclonal antibody production (hybridoma technology).  Antigen-antibody interactions:  Agglutination and precipitation; immunoassays. The complement system: components, activation (classical and alternative pathways); regulation. Vaccines: Current methods for development. Immune regulation and tolerance; immunopathology (hypersensitivity, immunodeficiency, autoimmunity); transplantation immunology (mechanisms involved in tissue rejection). Cytokines:   General properties; biological activities of selected cytokines. Immunology of diseases of public health interest: HIV/AIDS, Malaria, Schistosomiasis.

BCHM 416
Plant Biochemistry  (2 credits)

Carbohydrates: germination of seeds with carbohydrate stores; storage carbohydrates (starch, sucrose and other reserve carbohydrates); structural carbohydrates (cellulose, hemicellulose, pectin); the biosynthesis of carbohydrates. Lipids: germination of oil seeds, the glyoxalate pathway and gluconeogenesis; chemistry of plant lipids: cutins, suberins and waxes; fatty acid biosynthesis. Nitrogen metabolism: nitrogen fixation (dinitrogenase); nitrogen uptake and reduction.  Secondary metabolites: Terpenes (the mevalonic acid pathway); phenolic compounds (the shikimic acid pathway); saponins, cardiac glycosides, cyanogenic glycosides and glucosinades and alkaloids; functions.  Photosythesis: Chloroplast structure; photoreceptors and transduction of light into chemical energy (the photosynthesis electron transport chain); carbon fixation; the C3, C2 and C4 cycles; CAM metabolism.

BCHM 418
Insect Biochemistry  (2 credits)
Distinctive nature of insect metabolism. Energy metabolism: synthesis, storage mobilization, transport and utilization of fuels in flight.  Regulatory factors.  Insect hormones affecting growth and development – biochemical activities. Insect growth regulators. Insects and the external environment: biochromes, defensive substances and pheromones.  Insect control: insecticides and their modes of action; detoxification mechanisms; insecticide resistance, synergists.  New approaches to insect control.

CHEM 411
Physical Chemistry V (Kinetics)
(2 credits)
General dynamics;  reaction kinetics; catalysis; photochemical sources of energy for kinetic reactions.

CHEM 431
Organic Chemistry VI 
(2 credits)
Mass spectroscopy (MS), NMR spectroscopy, and ESR spectroscopy. The use of uv, ir, MS, NMR (and ESR) in structure eADVANCE \U 4.30lucidation.ADVANCE \D 4.30
CHEM 432
Organic Chemistry Vii (Natural Products)
(2 credits)
Natural Products - structure, reactions and synthesis of carbohydrates, amino acids and proteins, nucleotides and nucleic acids, oxygen heterocycles, alkaloids, terpenoids and steroids.

CHEM 433
Organic Chemistry VIII
(2 credits)
The chemistry of polynuclear aromatics (e.g. naphthalene) and some heterocyclic compounds.  Neighbouring group participation involving electron-deficient C, N, and O and electron-rich C.

CHEM 451
Transition Metal Chemistry
(3 credits)
Coordination chemistry.  Chemistry of the transition and inner-transition metals.

BSc Combined Major in Biochemistry
Core (32 credits)
BCHM 301
Structure And Function Of Biomolecules   (2 credits)
Organization and order in living things:  Requirement of energy; organization of organic molecules in living cells; sub-cellular organelles and their functions; cell disruption and fractionation.  Proteins:  Amino acids - basic structure, classification, acid/base properties, essential & non-essential; peptides; proteins - primary, secondary, tertiary and quaternary structure; classification and properties. Carbohydrates: Monosaccharides; stereoisomerism; other derivatives of monosaccharides; reducing sugars; common di- oligo- and polysaccharides (storage & structural). Lipids:  Classification; lipoproteins; glycolipids (ABO groups, cell-cell recognition, receptors etc.).  Nucleic Acids:  Nitrogenous bases, nucleotides, cyclic nucleotides; DNA and RNAs (brief review of replication, transcription, translation). Other Biomolecules:  Coenzymes, porphyrins, antibiotics, alkaloids & inorganic ions.

BCHM 302
Intermediary Metabolism   (3 credits)
Carbohydrates:
Digestion of carbohydrates, glycolysis and fate of pyruvate in different organisms; tricarboxylic acid (TCA) cycle; pentose phosphate pathway and fate of reduced coenzymes; catabolism of monosaccharides other than glucose; gluconeogenesis, Calvin Benson cycle, Cori cycle, glyoxylate cycle; glycogenesis and glycogenolysis; regulation of carbohydrate metabolism; Diseases of carbohydrate metabolism. Lipids: Digestion of triacylglycerols; the different lipases (lipoprotein lipase, hormone-sensitive lipase); fate of glycerol; beta-oxidation of fatty acids; fate of products (acetyl and propionyl CoA, ketone bodies, reduced coenzymes); synthesis of fatty acids triacylglycerol, cholesterol; regulation of metabolism. Amino acids:  Digestion of proteins, transamination, deamination and decarboxylation of amino acids and the fate of ammonia and carbon skeleton; metabolism of specific amino acids (aromatic and sulphur-containing amino acids); synthesis of amino acids; in-born errors of amino acid metabolism; regulation of metabolism. Bioenergetics:  Free energy and biochemical reactions (spontaneity, anabolic and catabolic reactions); metabolic reactions and ATP; energy of hydrolysis of ATP, ADP and phosphorylation products; ATP production (substrate level and oxidative phosphorylation); coupling reactions; uncoupling agents.

BCHM 303
Separation Methods  (2 credits)
Centrifugation: Basic principles of sedimentation, RCF value, relationship between v, s and g.  Centrifuges and rotors (types and uses). Preparative centrifugation: differential and density gradient; preparation of gradients, recovery and monitoring of fractionates. Analytical centrifugation: determination of relative molar mass (sedimentation velocity and equilibrium methods), purity and shape of macromolecules. Chromatography: Partition coefficient and chromatographic systems. Basis of separation: adsorption and partition (polarity); ion-exchange (ionic nature), exclusion/gel (molecular size and shape).  Principles and applications (HPLC, FPLC, GLC, TLC, Paper, Chromatofocusing and two-dimensional chromatography). Analytical aspects: retention time and volume, capacity ratio, peak resolution theoretical plates/plate height, peak capacity, internal and external standardization and analyte quantitation. Electrophoresis:  General principles.  Low voltage thin sheets (paper, cellulose acetate, thin layer) and high voltage gels (agarose, polyacrylamide - native, gradient and SDS-PAGE). Applications; purity and molecular weight determination of proteins and nucleic acids, DNA sequencing. Isoelectric focusing and isotachophoresis; two dimensional electrophoresis.

BCHM 304
Enzymology  (2 credits)
Introduction to Enzymes: Comparison of chemical and enzyme catalysis, Activation energy and transition state, Free energy change, Chemical equilibria, Active site, Substrate specificity, Enzyme classification. Factors affecting Enzyme Activity: Enzyme assays, linked or coupled enzyme assays, Reaction rate (V), Effect of  [S], [E], T, pH on enzyme activity; coenzymes, prosthetic groups. Enzyme Kinetics and Inhibition: Michaelis - Menten model, Graphical representation of data (eg. Lineweaver - Burk and Hanes plots) Enzyme inhibition: Reversible (Competitive, noncompetitive, uncompetitive) and irreversible. Control of Enzyme Activity: Feedback regulation, allosteric enzymes, isozymes, covalent modification, activation, regulation of synthesis and breakdown (eg. lac operon, tryptophan biosynthesis). Enzyme Purification: Cell disruption techniques, general purification strategy, enzyme assays, units of enzyme activity. Industrial application of enzymes

BCHM 305
Analytical Techniques  (2 credits)

Data Handling: Significant figures, accuracy and precision, errors, different categories of data, tests of significance, choosing the right statistical test. Ionic Environment, pH and Buffers in Cellular Metabolism: Ionic equilibrium, ionic strength; pH and buffer systems; biochemical relevance of pH. Spectroscopic  techniques: Molecular spectroscopy; molecular fluorescence; infra-red, atomic, electron spin resonance and nuclear magnetic resonance spectroscopy, mass spectrometry, X-ray diffraction. Radio-isotopic Techniques: radio-isotopic techniques in biochemistry, radio/fluorescent labeling (RIA, scintillation counting), auto-radiography ELISA.

BCHM 307
Practical Biochemistry I
(3 credits)

Acid-Base Reactions: Titration; pH measurement; buffer preparation; determination of pK. Separation Methods: Paper and gel electrophoresis; chromatography (Paper, TLC, column). Determination of proteins: methods for protein estimation (Folin-Lowry, Biuret, Ultraviolet absorption); determination of amino acids (ninhydrin method); preparation, purification and standardization of proteins (serum proteins, cytochrome C). Determination of carbohydrates: Estimation of glucose (Folin-Wu); isolation of glycogen, determination of rate of hydrolysis and chromatography of hydrolysis products. Chemistry of lipids: Solubility; emulsification; determination of iodine number and acid value; separation of serum lipids.

BCHM 308
Practical Biochemistry II (3 credits)

Microbiology:  Safety precautions; sterility; types of growth media (liquid, solid); identification and classification of microorganisms: morphology, Gram stain, biochemical tests; measurement of microbial concentrations; comparison of growth rate in differently constituted media; selective action of antibiotics. Enzyme catalyzed reactions: Time course of reaction; effects of various factors on reaction rate: enzyme concentration, pH, temperature, substrate concentration, activators and inhibitors; enzyme specificity; protease activity in plant extracts (pineapple, pawpaw, banana); purification of enzymes from plant juice; use of enzyme as an analytical tool (e.g. estimation of urea in urine).

BCHM 401
Protein Structure and Mechanism of Enzyme Action  (3cCredits)

Primary structure: amino acid composition of proteins, determination of amino acid sequence, importance of primary structure synthesis of peptides, covalent modification of polypeptides. Secondary structure: (regular arrangement of the polypeptide backbone): peptide bond and its structural implications; random polymers; Ramachandran plot. Regular conformation of polypeptides; (-helix, (-pleated sheets, other helices (310-  helix), super-secondary structures (coiled-coil (-helix). Examples: fibrous proteins; (-keratins, silk fibroin, collagen. Tertiary structure (folded conformation of globular proteins): determination of protein structure by X-ray crystallography, evidence of folding, reverse turns ((-turns) super-secondary structures, domains, interiors and exteriors. Example: Myoglobin. Quaternary structure (aggregation of globular proteins). Example: hemoglobin; forces responsible for maintaining structure. Protein-ligand Interactions: Binding sites of haemoglobin and myoglobin, binding of oxygen and carbon monoxide, micro-environment of the haem iron, the Hill Plot. Allostery: interaction between binding sites. Theoretical models; the Mond-Wyman-Changeux (MWC) concerted mechanism, the Koshland-Nemethy-Filmer (KNF) sequential model. Allosteric properties of haemoglobin; molecular mechanism of cooperative binding of oxygen to haemoglobin, the Bohr effect, binding of 2, 3-bisphosphoglycerate (BPG). Mechanism of Enzyme Catalysis: General acid-base catalysis and covalent catalysis. Catalysis by coenzymes; pyridoxal phosphate, thiamine pyrophosphate, ATP, coenzyme A, NAD(P)+ , FAD/FMN. Structure and mechanism of action of selected enzymes. Examples; dehydrogenases, proteases, ribonuclease, lysozyme, glycolytic enzymes such as phosphofructokinase (PFK).

BCHM 402
Biological Oxidation And Bioenergetics  (2 credits)
Principles of thermodynamics and their application to the energetics of the cell: Redox systems, electron donors and acceptors, redox couples, redox potentials, electromotive force, protonmotive forces. The concept of high energy compounds: phosphoric acid anhydrides, phosphoric-carboxylic acid anhydrides, phosphoguanidines, enolphosphates and thiol esters; basis for the high standard free energy of hydrolysis; the central role of ATP; (phosphate) group transfer potentials; substrate-level phosphorylation; energetics of coupled reactions. ATP synthesis: review of structure of mitochondrion and chloroplast; sources of energy; redox complexes for electron transport in mitochondria and in chloroplasts; establishment of proton gradients; coupling of ATP synthesis to dissipation of proton gradient; H+ -ATPase; couplers (thermogenesis). ATP utilization for the performance of cellular work; active membrane transport and mechanical work such as muscle contraction.

BCHM 403
Molecular Biology I  (3 credits)
Purine and pyrimidine biosynthesis: Regulation of biosynthesis. Structure and properties of nucleosides and nucleotides. Biosynthesis of deoxyribonucleotides; thymidylate biosynthesis.  Salvage pathways. DNA and chromosome structure: Evidence for DNA as carrier of genetic information. Primary and secondary (A, B and Z DNA) and tertiary structure of DNA. Elucidation of DNA structure. Watson and Crick double helix. Structural differences between RNA and DNA. Methods for sequencing DNA. Organisation of DNA in chromosomes, nucleosome structure. DNA replication: Evidence for semi-conservative replication. DNA replicating enzymes.  Directionality of replication. Transcription: Mechanism of transcription (prokaryotic and eukaryotic). Features of a typical transcription unit. Characteristics of different types of RNA. Modification and processing RNA.  Reverse transcription. Control of gene expression:  Inducible and repressible operons, (lac and trp operons). The genetic code: Deciphering the code.  Universality and degeneracy of the genetic code. Wobble hypothesis, colinearity of gene and polypeptide. Translation: Ribosome structure. Activation of Amino acids. Initiation, elongation and termination. Eukaryotic and prokaryotic. Post-translational modifications; Polysomes, inhibitors of protein synthesis. Mutation: molecular basis of mutation. Point mutation – transitions, transversions, frame-shift mutations. Side directed mutagenesis, Radiation induced mutation. Chemically induced mutation.  DNA repair mechanisms. Recombinant DNA and genetic engineering: Restriction endonucleases, Methods for recombinant DNA production, transformation, amplification, screening for cloned DNA.

BCHM 404
Biomembranes  (2 credits)

Introduction: Membrane types and functions; chemical composition (lipids, proteins and carbohydrates); amphipatic nature of lipids (formatin of monolayers, bilayers/liposomes, and micelles); actions of phospholipases (ether lipids). Structure and properties: Models (Davson and Danielli, Singer and Nicholson); integral (glycophorin A, anion channel band 3, bacteriorhodopsin), lipid-anchored and peripheral (cytoskeleton of erythroid and non-erythroid cells) proteins; plasma membrane glycocalyx, antigenic properties (RBC M and N, blood group O, A and B); evidence for asymmetric, dynamic and fluid-like character of biomembranes; cell-cell recognition and fusion (eg flu virus and HIV infections); membrane biogenesis (synthesis and transport of membrane lipids). Preparation and study: Physical, chemical and biochemical methods of study (lipid bilayer and vesicles of eukaryotic and prokaryotic cells). Transport: Thermodynamics; modes (uniport, symport and antiport systems) and types (simple diffusion, passive-mediated, active, Na/K pump, co-tranport – Na/glucose pump of kidney/intestine, galactose permease of E. coli, exocytosis and endocytosis); channels (ligand gated and voltage-gated) and pores; ionophores (valinomycin, gramicidin A and nigericin). Signal transduction: Brief descriptions of adenylate cyclase and inositol phospholipid signaling pathways; growth factor activation of tyrosine kinase receptor.

BCHM 405
Practical Biochemistry III  (3 credits)
Isolation, purification and characterization of biomolecules. Detection methods: electrophoresis, labeling, autoradiography, scintillation counting, immunoassays.

BCHM 406
Integration and Control Of Metabolism  (2 credits)
Regulatory enzymes and metabolic control: fine control (allosteric, substrate/product feed- back and feed-forward controls, covalent modification) and coarse control (induction and repression of enzyme synthesis). Regulation of individual metabolic pathways: glycolysis, gluconeogenesis, glycogen metabolism (glycogenolysis and glycogenesis), Krebs cycle, lipogenesis and lipolysis, β-oxidation, ketogenesis, urea cycle, amino acid metabolism (glutamine synthetase) and nucleotide synthesis.  Integration of metabolism: Role of hormones; feed-fast cycle; running athlete; disease states (e.g. Diabetes); pregnancy and lactation; regulatory mechanisms; compartmentation; interorgan relationships; Cori, glucose-fatty acid, glucose-alanine cycles.

BCHM 409
Biochemistry Of Hormones  (2 credits)
General Introduction: Coordination in multicellular organisms. Major Endocrine Glands: Hypothalamus, pituitary, adrenals, testes, ovaries, pancreas. Their secretions: feedback regulation, effects on target organs/tissues. Mechanisms of Action of Hormones: Types of mechanism, relationship of binding to response, second messenger generation. Regulation of [cAMP] by Hormones: Adenylate cyclase/phosphodiesterase reactions; role of G-proteins; activation/inhibition by hormones; mechanism of action of cAMP (cAMP – dependent protein kinase). Regulation of cytoplasmic Ca2+ by hormones: Nature of intracellular Ca2+ pool: Ca2+ as a second messenger, interactions between Ca2+ and cAMP as messengers. Phosphatidylinositol turnover and hormone action: Effects of hormones on metabolism of inositol phospholipids; relationship to Ca2+ mobilization. Mechanism of action of steroid and thyroid hormones: Steroid hormone receptor; interaction with DNA. Growth Factors and Eicosanoids: Peptide growth factors, prostaglandins, thromboxanes and leukotrienes.

NOTE
BCHM 301 is a pre-requisite for all level 400 courses.

+
Pre-requisite: BCHM 302 (Intermediary Metabolism)
*
Pre-requisite: BCHM 201 (General Biochemistry) or BCHM

301 (Structure and Functions of Biomolucules)
In addition to the above, all core courses in the Biological Sciences group

at level 200 must be taken. The total for this is 17 credits.

REQUIREMENTS FOR GRADUATION
(a)
Candidates must have satisfied all University and Faculty requirements.

(b)
Candidates must have taken ALL the Core Courses available to students in

the Biological Sciences Group at Level 200, and those in the Biomathematical

Science Groupings studied Chemistry as thir third subject.

(c)
FOR A BIOCHEMISTRY SINGLE SUBJECT MAJOR: Candidate must have taken All Core Courses and Prescribed Electives of the "Single Subject Major Biochemistry programme".

(d)
FOR A COMBINED MAJOR WITH BIOCHEMISTRY: Candidate must have taken All Core Courses of the "combined major Biochemistry programme". There are NO Prescribed Electives in Biochemistry for such students.
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LEVELS 200, 300 & 400 COURSES

BSc Single Subject Major

Core (50 credits)
BIOL 201
Introductory Plant Morphology  (3 credits)
Survey of the form of the vegetative and reproductive body of seed plants. Primary meristems and development of the primary vegetative body angiosperms; internal organization of the primary vegetative body and the relationship between structure and function of tissues; mechanism and importance of secondary growth in dicotyledons; brief survey of the relationship between structure and industrial uses of secondary tissues.

BIOL 202
Introductory Cell Biology & Genetics  (3 credits)
Basic cell physiology-bioelements, water, water in cells, method of expressing concentrations of solutions, osmotic phenomena, imbibitions, biomolecules, carbohydrates, amino acids, proteins, lipids, nucleotides, nucleic acids, and the role of these in either cell biology and/or structure, enzyme action; photosynthesis, respiration and nitrogen metabolism. Basic principles of genetics; gene interactions, sex and inheritance; chemical basis of heredity; mutations, medical and biochemical genetics.

BIOL 203
Introductory Animal Biology  (3 credits)
General survey of invertebrates and vertebrates with reference to form and function. Phylogeny, life-cycles. Morphological and physiological adaptations to ways of life.

BIOL 204
Introductory Plant & Animal Ecology  (3 credits)
Basic principles of quantitative plants ecology; plant and animal life in West Africa. Introduction to description and classification of plant communities; climax vegetation; the West African environment; types of forest in West Africa. Basic concepts in plant and animal ecology; plant and animal communities and the biology of animal population.

BOTN 311
Vegetative Anatomy of Seed Plants   (3 credits)
A theoretical and practical light-microscope study of the anatomy of vegetative parts of the seed plants, with some reference to economic importance of some of the tissues,  and use of some of the anatomical features in taxonomy and phylogeny.

BOTN 312
Whole Plant Physiology
(3 credits)
Treatment of biophysical concepts:  plant water relations;  absorption of water;  transpiration;

stomatal physiology;  ion uptake;  transport systems in plants;  survey of phytohormones; brief

coverage of dormancy, germination and growth, flowering and fruiting.
BOTN 313
Algae   (3 credits)
Classification, structure and reproduction of the major algae divisions. Littoral zonation of the larger benthic algae and the factors affecting their distribution.  Economic importance of algae, their use is agriculture and as food and food source.

BOTN 314
Taxonomy and Evolution of Seed Plants   (4 credits)
Comparative morphology and/or evolutionary trends in seed plants, with special reference to common seed plant families in Ghana. Basic principles of taxonomy to include classification, nomenclature and identification.

BIOL 315
Principles of Genetics   (3 credits)
An introduction to the principles of genetics and chromosome cytology from the molecular aspects to population aspects, including applications of the principles in animal breeding, plant breeding and applied human genetics. Some of the practical techniques in formal genetics and cytogenetics are introduced.

BIOL 3I6
Environmental Zones of West Africa   (3 credits)
General distribution of vegetation types in relation to climate and soils.  Forest and savanna and their inter-relationships, Strand, mangrove, lagoon and montane vegetation types. Accra plains.  Human ecology in these vegetation types. Introduction to quantitative ecology.  Species diversity indices.

BIOL 317
Biometry   (2 credits)
Description of methods used in biology or biometry.  Scale Rates SI units.  Sets. Calculators and calculation.  Representation of data.  Basic experimental design.  Basic statistical methods. Sampling.  Systems approach. Report writing.

BIOL 318
Aquatic Biology (Oceanography & Limnology)   (3 credits)
Water properties of biological importance. The seas: the open ocean and coastal waters. Factors determining water circulation. Effects of water circulation upon productivity. Pollution. Utilization and conservation. Lakes: Origins of lakes and their biological types. Factors determining water circulation. Rivers: Origins and water movement. Biotic communities, adaptations and distribution. Phytoplankton: Distribution including temporal and special changes in relation to physico-chemical and biological factors in the environment. Estuaries: Optical and physical properties water movement. Dissolved substances. Mangrove swamps.
BOTN 400
Project
(6 credits)
Candidates to submit two long essays and deliver a departmental seminar on each subject of one essay from candidates area of specialization, and the second one from any other are  of botany.

BOTN 410
Language for Scientists  (1 credits)
BOTN 411
Fungi and Lichens   (3 credits)
The course is designed to give students an understanding of the structure, including ultrastructure, reproductive processes and  ecology of fungi.  It will also bring to students an appreciation of fungal roles in agriculture, forestry and industry.  In the treatment of lichens, emphasis will be laid on the structure, reproduction  and the physiological relationship between the myoobiont and phycobiont components of  Ascolichenes.

BOTN 412
Bryophytes and Pteridophytes   (3 credits)
The life cycle of archegoniates. Classification of the bryophytes and pteridophytes. Morphology, anatomy and life cycle of representative of the principal orders of bryophytes and pteridophytes. Water relations and ecology of bryophytes and pteridophytes.  Evolution of thallus structure in the Hepaticae.

BOTN 413
Cell Physiology (Plant Metabolism)   (3 credits)
Detailed coverage of the ultra structure and functions of the cell and cell organelles in relation to their chemical constituents; bio-energetics; enzyme classification and kinetics; photosynthesis;  respiration;  nitrogen metabolism.
BOTN 414
Economic Botany   (3 credits)
The origins, distribution and ecology (botany and cultivation) of crop plants in Ghana.  Ethnobotany. The elements of silviculture and forest utilization in Ghana (timber, fuel etc.)

BOTN 415
Evolution   (2 credits)
The synthetic theory of evolution and is historical developments. Sources of variation. Selection and types of selection. Polymorphisms. Speciation, isolating mechanisms. Hybridization and introgression. Evolution at the molecular level.

BOTN 422
Floral/Reproductive Biology   (3 credits)
Types of pollination; pollen and animals; nectar, nectaries and animals. Fertilization and changes in  ovary and ovule Isolating mechanisms in flowers; limitations naturally placed on variations in populations.  Place of floral biology in plant breeding.
Electives

Selection should be made as follows in order to make a total minimum of 18 credits:

i.
Select a minimum of 12 credits from the departments of Zoology,

Biochemistry and Chemistry courses.

ii.
Students are to select courses, preferably from one group of

the following such that they have a minimum of 6 credits.

iii.
For the Group G option, students should select additional courses

from groups A to F to meet the required minimum credits.
Group A:

BOTN 416
Physiology of Fungi  (3 credits)
This course is designed as a sequel to course Botn 411 to relate the functioning of the fungus to its structure. The course, therefore, covers the function of the fungus spore, growth and metabolism of the vegetative thallus and the physiology of reproduction. Discussions at relevant places of the course will include associations of fungi with other organisms other than parasitism. Attention will also be drawn to the involvement of fungi in agriculture, industry and human welfare.

BOTN 417
Microbiology   (3 credits)
The course gives a general knowledge of microbiology - and microorganisms and viruses. The emphasis is on their structure, physiology and ecological relationships - and on the activities of interest to man that they carry out.  Prokaryotic microorganisms and viruses will be more emphasized as the eukaryotes are extensively treated in other courses.

BOTN 418
Plant Pathology
(3 credits)
This course is designed to give a wide approach to plant diseases caused by parasites (fungi, bacteria, nematodes and flowering plants) and viruses and by nutritional misbalance.  Consideration of diseases caused by parasites and viruses will fall into four interrelated phases: aetiology, interaction of plant and pathogen, interactions of populations of plants and pathogens and environment, and control of plant diseases.

Group B:

BOTN 419
Advanced Taxonomy   (3 credits)
The taxonomic character, sources and uses. Chemotaxonomy. Modern methods in assessing  relationships. Numerical taxonomy and cladistics.

BOTN 422
Floral/Reproductive Biology   (3 credits)
Types of pollination; pollen and animals; nectar, nectaries and animals.  Fertilization and changes in  ovary and ovule Isolating mechanisms in flowers;  limitations naturally placed on variations in populations.  Place of floral biology in plant breeding.

Group C:

BOTN 424
Biometry   (2 credits)
Calculus: Differentiation.  Matrix algebra (latent roots and latent vectors). Maximum likelihood of statistical estimation. Analysis of variance (Duncan's multiple range test). Factorial experiments.  Correlation and regression.  Multivariant methods. Use of the computer.

BOTN 425
Synecology   (3 credits)
Description and measurement of vegetation and environment. Sampling methods; accuracy and significance tests. Species diversity;  diversity indices. Spatial arrangement of organisms. Pattern.  Association between species. Association analysis and other classificatory analyses. Ordination.  Interpretation  of taxonomic and ecological data by multivariate methods.  Field collection of samples for the herbarium; field notes;  Photography.
BOTN 426
Production Ecology  (3 credits)
The ecosystem concept. Variations of ecosystem structure. Turnover of energy, organic matter, water, mineral nutrients in the ecosystem. Productivity of terrestrial ecosystem; control and measurement of primary and secondary productivity. Ecological mechanisms controlling distribution of plants and animals. Interaction between organisms; interaction between organisms and environment, Floral ecology.

BOTN 427
Conservation and Environmental Studies   (3 credits)
Principles of conservation and plant and animal protection and their application to the West African environment. Management of renewable natural resources.  Conservation of Plant Genetic Resources. Pollution of the Environment. Ghana's Environmental Action Plan. Environmental management for vector control; the Volta sand Weija experience. Climate change and other global environmental problems.

Group D:

BOTN 424
Biometry   (2 credits)
Calculus: Differentiation. Matrix algebra (latent roots and latent vectors). Maximum likelihood of statistical estimation. Analysis of variance (Duncan's multiple range test). Factorial experiments. Correlation and regression.  Multivariant methods.  Use of the computer.

BOTN 428
Molecular Genetics, Plant Breeding and Cytogenetics   (3 credits)
Molecular Genetics: Haemoglobin variants in man. Genetic engineering and biotechnology, Recom-binant DNA technology and its  application in Biology, Medicine and Agriculture. Plant Breeding: Sex determination in plants. Incompatibility in flowering plants. Principles of plant breeding. Cytogenetics: Chromosome structure. Chromosomal aberrations. Karyotype evolution. Advanced topics in Meiosis.  Cytogenetics of the Nucleolus.

BOTN 429
Population and Biometrical Genetics   (3 credits)
History of population genetics.  Hardy-weinberg law and its use, including cases of sex linkage and multiple alleles.  Coefficient of inbreeding.  Inbreeding:  Mutation, Selection, Equilibria, Evolution of dominance. Polymorphism and balanced polymorphism. Chromosome frequencies and recombination, Polymorphism and multiple alleles.  Alternative theories to natural selection.

History of biometrical genetics. Genotype-environment interaction.  Scaling. Components of means: additive and dominant effects; interaction and heterosis. Components of variation. Interaction, Linkage. Randomly breeding populations. Bialloles, special races: sex linkage, maternal effects, haploide, polyploids. Number of effective factors. Concepts of biometrical genetics. Artificial selection experiments, and responses to selection.
Group E:

BOTN 431
Cell Physiology (Plant Hormones)
  (3 credits)
Introduction to methods of studying phytohormones: extraction, isolation, identification and quantification; determination of sequence of amino acids in proteins;  biosynthesis of amino acids, lignin and phytohormones including a brief treatment of their mode of action.

BOTN 432
Whole Plant Physiology
(3 credits)
Growth, developmental and environmental physiology: dynamics of growth, detailed coverage of flowering and fruiting, regulation of organ longevity, senescence and  death;  introduction to the effects of light, temperature, water, pollution and climate change on plant growth and development;  the physiology of plants under stress;  biological clocks;  allelopathy.

Group F:

BOTN 433
Fresh Water Biology   (3 credits)
Chemical aspects of rain water, ionic composition of lakes and rivers; oxygen, carbon dioxide and pH and chemical stratification. Biological aspects: primary production, population dynamics and correlation with physico-chemical aspects. Pollution: effects of pollution on inland waters; eutrophication. Fresh water macrophytes: types/classification, zonation, biological adaptations of hydrophytes; succession; production. Algal physiology. Bacteria morphology and physiology. Aquatic fungi. Economic aspects of fresh water plants (micro-and macrophytes): aquatic weed problems including toxic algae; aquatic weed control; value of aquatic plants (algae and macrophytes);  beneficial and harmful bacteria and fungi in fresh water.
BOTN 434
Watershed Management and Conservation
  (3 credits)
Hydrology:  tasks of hydrology; water shed hydrology; 
utilization and protection of water resources.

Group G:

BOTN 435
Advanced Plant Anatomy
   (4 credits)
Cell wall. Experimental plant Anatomy. Development and differentiation of the vascular system.  Anatomy of reproductive structure of seed plants. Palynology. Embryology. Systematic anatomy of useful plant products: timber, fibers; seeds, latex, osmophores. Anatomy in plant identification, classification and phylogeny Anatomy in plant pathology.  Forensic plant anatomy.

BSc Combined Subject Major
(No Prescribed Electives are available for those doing projects

in other Departments. Those doing projects in Botany may

take some of the prescribed subjects upon consultation)
Core (53-59 credits)
BIOL 201
Introductory Plant Morphology  (3 credits)
Survey of the form of the vegetative and reproductive body of seed plants. Primary meristems and development of the primary vegetative body angiosperms; internal organization of the primary vegetative body and the relationship between structure and function of tissues; mechanism and importance of secondary growth in dicotyledons; brief survey of the relationship between structure and industrial uses of secondary tissues.

BIOL 202
Introductory Cell Biology & Genetics  (3 credits)
Basic cell physiology-bioelements, water, water in cells, method of expressing concentrations of solutions, osmotic phenomena, imbibitions, biomolecules, carbohydrates, amino acids, proteins, lipids, nucleotides, nucleic acids, and the role of these in either cell biology and/or structure, enzyme action; photosynthesis, respiration and nitrogen metabolism. Basic principles of genetics; gene interactions, sex and inheritance; chemical basis of heredity; mutations, medical and biochemical genetics.

BIOL 203
Introductory Animal Biology  (3 credits)
General survey of invertebrates and vertebrates with reference to form and function. Phylogeny, life-cycles. Morphological and physiological adaptations to ways of life.

BIOL 204
Introductory Plant & Animal Ecology  (3 credits)
Basic principles of quantitative plants ecology; plant and animal life in West Africa. Introduction to description and classification of plant communities; climax vegetation; the West African environment; types of forest in West Africa. Basic concepts in plant and animal ecology; plant and animal communities and the biology of animal population.

BOTN 311
Vegetative Anatomy of Seed Plants   (2 credits)
A theoretical and practical light-microscope study of the anatomy of vegetative parts of the seed plants, with some reference to economic importance of some of the tissues,  and use of some of the anatomical features in taxonomy and phylogeny.

BOTN 312
Whole Plant Physiology
(3 credits)
Treatment of biophysical concepts:  plant water relations;  absorption of water;  transpiration;

stomata physiology;  ion uptake;  transport systems in plants;  survey of phytohormones; brief

coverage of dormancy, germination and growth, flowering and fruiting.
BOTN 313
Algae   (3 credits)
Classification, structure and reproduction of the major algae divisions. Littoral zonation of the larger benthic algae and the factors affecting their distribution. Economic importance of algae, their use is agriculture and as food and food source.

BOTN 314
Taxonomy and Evolution of Seed Plants  (4 credits)
Comparative morphology and/or evolutionary trends in seed plants, with special reference to common seed plant families in Ghana. Basic principles of taxonomy to include classification, nomenclature and identification.

BIOL 315
Principles of Genetics   (3 credits)
An introduction to the principles of genetics and chromosome cytology from the molecular aspects to population aspects, including applications of the principles in animal breeding, plant breeding and applied human genetics. Some of the practical techniques in formal genetics and cytogenetics are introduced.

BIOL 3I6
Environmental Zones of West Africa   (3 credits)
General distribution of vegetation types in relation to climate and soils. Forest and savanna and their inter-relationships, Strand, mangrove, lagoon and montane vegetation types. Accra plains. Human ecology in these vegetation types. Introduction to quantitative ecology.  Species diversity indices.

BIOL 317
Biometry  (2 credits)
Description of methods used in biology or biometry. Scale Rates SI units. Sets. Calculators and calculation. Representation of data. Basic experimental design. Basic statistical methods. Sampling. Systems approach. Report writing.

BIOL 318
Aquatic Biology (Oceanography & Limnology)  (3 credits)
Water properties of biological importance. The seas: the open ocean and coastal waters. Factors determining water circulation. Effects of water circulation upon productivity. Pollution. Utilization and conservation. Lakes: Origins of lakes and their biological types. Factors determining water circulation. Rivers: Origins and water movement. Biotic communities, adaptations and distribution. Phytoplankton: Distribution including temporal and special changes in relation to physico-chemical and biological factors in the environment. Estuaries: Optical and physical properties water movement. Dissolved substances. Mangrove swamps.
BOTN 400*
Project
(6 credits)
Candidates to submit two long essays and deliver a departmental seminar on each subject of one essay from candidates area of specialization, and the second one from any other are  of botany.

BOTN 410
Language for Scientists  (1 credits)
BOTN 411
Fungi and Lichens   (3 credits)
The course is designed to give students an understanding of the structure, including ultrastructure, reproductive processes and  ecology of fungi. It will also bring to students an appreciation of fungal roles in agriculture, forestry and industry. In the treatment of lichens, emphasis will be laid on the structure, reproduction and the physiological relationship between the myoobiont and phycobiont components of  Ascolichenes.

BOTN 412
Bryophytes and Pteridophytes   (3 credits)
The life cycle of archegoniates. Classification of the bryophytes and pteridophytes. Morphology, anatomy and life cycle of representative of the principal orders of bryophytes and pteridophytes. Water relations and ecology of bryophytes and pteridophytes. Evolution of thallus structure in the Hepaticae.

BOTN 413
Cell Physiology (Plant Metabolism)   (3 credits)
Detailed coverage of the ultra structure and functions of the cell and cell organelles in relation to their chemical constituents; bio-energetics; enzyme classification and kinetics; photosynthesis;  respiration;  nitrogen metabolism.
BOTN 414
Economic Botany   (3 credits)
The origins, distribution and ecology (botany and cultivation) of crop plants in Ghana. Ethnobotany. The elements of silviculture and forest utilization in Ghana (timber, fuel etc.)

BOTN 415
Evolution   (2 credits)
The synthetic theory of evolution and is historical developments. Sources of variation. Selection and types of selection. Polymorphisms. Speciation, isolating mechanisms. Hybridization and introgression. Evolution at the molecular level.

*
Available for only those not taking a Project in their second subject
DEPARTMENT OF CHEMISTRY
LEVEL 200, 300 & 400 COURSES

BSc Combined Major Programme

Core (33 credits)
CHEM 201
Practical Chemistry I   (1 credit)

Basic techniques in volumetric and gravimetric analyses. Introduction to methods for preparing and purifying organic compounds.

CHEM 202
Practical Chemistry II   (1 credit)

Applications of volumetric analyses;  emf of simple cells; conductance; simple organic syntheses.  Qualitative organic analyses.

CHEM 211
Physical/Analytical Chemistry I   (2 credits)

Quantitative treatment of acids, bases, ampholytes, and buffer systems. Titration curves; choice of indicators. Complex ion equilibria; solubil​ity products and precipitation. Treatment of errors; significant figures, precision and accuracy.

CHEM 212
Physical/Analytical Chemistry II
(2 credits)

Electrolytic conduction; measurement of conductance, and its application to dissociation constants, solubility products, conducti​metric titrations etc.  Electrochemical cells; elec​trode potentials; measurement of emf, and its application to equilibrium constants, solubility products, pH etc.

CHEM 231
Organic Chemistry I     (2 credits)
Stereoisomerism; optical activity.  Various methods for the oxygenation of alkenes.  Chemistry of alcohols and ethers; SADVANCE \D 4.30NADVANCE \U 4.301, SADVANCE \D 4.30NADVANCE \U 4.302, E-1 and E-2 mechanisms.

CHEM 232
Organic Chemistry II    (2 credits)

The chemistry of Aldehydes, Ketones, Carboxylic acids.  Carboxylic acid derivatives and Amines.

CHEM 313
Physical Chemistry Iii (Thermodynamics)
(2 credits)ADVANCE \U 4.30
The Gas laws; grammar and vocabulary of thermodynamics;  state variables and equations of state;  the First, Second and Third Laws; Thermochemistry; Spontaneity and equilibria.

CHEM 331
Organic Chemistry III   (1 credit)

Infra-red and Ultra-violet/visible spectroscopy

CHEM 333
Organic Chemistry IV    (1 credit)

Mechanisms of substitution and elimination reactions;  Reactions of dienes;  Addition polymers of monoalkenes and dienes.

CHEM 353
Structural Chemistry    (2 credits)

Qualitative treatment of Valence bond, Molecular Orbital, VSEPR, and 3-Centre bonding theories.  Structure and physical property relation-ships for ionic, covalent, molecular and metallic crystals; Defect structures and their properties.

CHEM 354
Inorganic Chemistry (Main Group Elements)    (3 credits)
Chemistry of the main group elements, including the Noble gases and Zn, Cd, Hg.

CHEM 371
Analytical Chemistry III
(3 credits)
Classical analytical chemistry, covering volumetric methods (including complexometric and non-aqueous solvent titrations); gravimetric methods; separation methods.  Principles of chromatography, spectrophotometry. Sampling. Evaluation of analytical data.

CHEM 411
Physical Chemistry V (Kinetics)
(2 credits)
General dynamics;  reaction kinetics; catalysis; photochemical sources of energy for kinetic reactions.

CHEM 413
Physical Chemistry Vii (Polymer Chemistry)    (2 credits)
Functionality concepts and applications in industrial synthesis of polymers, with reference to e.g rubber, plastics, fibres, coatings and adhesives industries.  Mechanism and kinetics of polymerisation;  Co-polymerisation;  relationship between structure and physio-chemical properties.

CHEM 431
Organic Chemistry VI     (2 credits)
Mass spectroscopy (MS), NMR spectroscopy, and ESR spectroscopy. The use of uv, ir, MS, NMR (and ESR) in structure eADVANCE \U 4.30lucidation.ADVANCE \D 4.30
CHEM 451
Transition Metal Chemistry   (3 credits)
Coordination chemistry.  Chemistry of the transition and inner-transition metals.

CHEM 492
Industrial And Environmental Chemistry
(2 credits)
Electives (A) {A minimum of FOUR (4) Credits}
CHEM 311
Practical Chemistry (Physical)    (2 credits)
Experiments involving refractometry, potentiometry, conductimetry, spectrophotometry, and polarimetry;  Adsorption Isotherms.

CHEM 332
Practical Chemistry (Organic)   (2 credits)
Synthesis of organic compounds requiring basic skills such as heating under reflux, distillation, crystallisation, extraction, filtration, chromatography, melting point determination and spectroscopic (ir, uv) analysis.

CHEM 351
Practical Chemistry (Inorganic)
(2 credits)

Synthesis of inorganic complexes; analysis of inorganic complexes and materials; Flame-photometry;  Use of ion-exchange resins.

CHEM 372
Practical Chemistry (Analytical)
(2 credits)

Application of various analytical methods to specific problems.

Electives (B) {A minimum of FOUR (4) Credits}
CHEM 400
Practical Project
   (3 credits)
CHEM 412
Physical Chemistry Vi (Surface Chemistry & Colloids)   (2 credits)
Physical chemistry of surfaces;  adsorption; catalytic behaviour. Colloids.

CHEM 432
Organic Chemistry Vii (Natural Products)
(2 credits)
Natural Products - structure, reactions and synthesis of carbohydrates, amino acids and proteins, nucleotides and nucleic acids, oxygen heterocycles, alkaloids, terpenoids and steroids.

CHEM 433
Organic Chemistry VIII
(2 credits)
The chemistry of polynuclear aromatics (e.g. naphthalene) and some heterocyclic compounds.  Neighbouring group participation involving electron-deficient C, N, and O and electron-rich C.

CHEM 472
Instrumental Methods Of Chemical Analysis    (3 credits)
Measurement and instrumentation; resolution, sensitivity, selectivity, detection limit;  Sample pre-treatment techniques.  Detailed consideration and applications of some selected methods e.g. AAS, XRF, XRD, Neutron activation, voltammetric stripping analysis, HPLC, GLC etc.

BSc Single Subject Major Programme
Core (60 credits)
CHEM 201
Practical Chemistry I    (1 credit)
Basic techniques in volumetric and gravimetric analyses. Introduction to methods for preparing and purifying organic compounds.

CHEM 202
Practical Chemistry II     (1 credit)
Applications of volumetric analyses; emf of simple cells; conductance; simple organic syntheses.  Qualitative organic analyses.

CHEM 211
Physical/Analytical Chemistry I
(2 credits)

Quantitative treatment of acids, bases, ampholytes, and buffer systems. Titration curves; choice of indicators. Complex ion equilibria; solubil​ity products and precipitation. Treatment of errors; significant figures, precision and accuracy.

CHEM 212
Physical/Analytical Chemistry II
  (2 credits)

Electrolytic conduction; measurement of conductance, and its application to dissociation constants, solubility products, conducti​metric titrations etc. Electrochemical cells; elec​trode potentials; measurement of emf, and its application to equilibrium constants, solubility products, pH etc.

CHEM 231
Organic Chemistry I    (2 credits)
Stereoisomerism; optical activity.  Various methods for the oxygenation of alkenes.  Chemistry of alcohols and ethers; SADVANCE \D 4.30NADVANCE \U 4.301, SADVANCE \D 4.30NADVANCE \U 4.302, E-1 and E-2 mechanisms.

CHEM 232
Organic Chemistry II     (2 credits)

The chemistry of Aldehydes, Ketones, Carboxylic acids.  Carboxylic acid derivatives and Amines.

CHEM 311
Practical Chemistry (Physical)    (2 credits)
Experiments involving refractometry, potentiometry, conductimetry, spectrophotometry, and polarimetry;  Adsorption Isotherms.

CHEM 313
Physical Chemistry Iii (Thermodynamics)       (2 credits)ADVANCE \U 4.30
The Gas laws; grammar and vocabulary of thermodynamics;  state variables and equations of state;  the First, Second and Third Laws; Thermochemistry; Spontaneity and equilibria.

CHEM 314 
Physical Chemistry IV
(2 credits)
Applications of thermodynamics - Chemical potential and equilibria; Solutions and Colligative properties; Electrolytes and the Debye-Huckel theory; Electrochemical cells e.g. storage, photovoltaic cells; Electrolysis.

CHEM 331
Organic Chemistry III     (1 credit)
Infra-red and Ultra-violet/visible spectroscopy

CHEM 332
Practical Chemistry (Organic)      (2 credits)
Synthesis of organic compounds requiring basic skills such as heating under reflux, distillation, crystallisation, extraction, filtration, chromatography, melting point determination and spectroscopic (ir, uv) analysis.

CHEM 333
Organic Chemistry IV    (1 credit)
Mechanisms of substitution and elimination reactions;  Reactions of dienes;  Addition polymers of monoalkenes and dienes.

CHEM 334
Organic Chemistry V (Aromatic Chemistry)     (2 credits)
Reactions of carbanions. Aromaticity; aromatic electrophilic and nucleophilic substitution of benzenes.  The chemistry of phenol.

CHEM 353
Structural Chemistry     (2 credits)
Qualitative treatment of Valence bond, Molecular Orbital, VSEPR, and 3-Centre bonding theories.  Structure and physical property relation-ships for ionic, covalent, molecular and metallic crystals; Defect structures and their properties.

CHEM 354
Inorganic Chemistry (Main Group Elements)     (3 credits)
Chemistry of the main group elements, including the Noble gases and Zn, Cd, Hg.

CHEM 371
Analytical Chemistry III
    (3 credits)
Classical analytical chemistry, covering volumetric methods (including complexometric and non-aqueous solvent titrations); gravimetric methods; separation methods.  Principles of chromatography, spectrophotometry. Sampling. Evaluation of analytical data.

CHEM 351
Practical Chemistry (Inorganic)
(2 credits)
Synthesis of inorganic complexes; analysis of inorganic complexes and materials; Flame-photometry;  Use of ion-exchange resins.

CHEM 372
Practical Chemistry (Analytical)
(2 credits)
Application of various analytical methods to specific problems.

CHEM 400
Practical Project
   (3 credits)
CHEM 411
Physical Chemistry V (Kinetics)
(2 credits)
General dynamics;  reaction kinetics; catalysis; photochemical sources of energy for kinetic reactions.

CHEM 412
Physical Chemistry Vi (Surface Chemistry & Colloids)   (2 credits)
Physical chemistry of surfaces;  adsorption; catalytic behaviour. Colloids.

CHEM 413
Physical Chemistry Vii (Polymer Chemistry)    (2 credits)
Functionality concepts and applications in industrial synthesis of polymers, with reference to e.g rubber, plastics, fibres, coatings and adhesives industries.  Mechanism and kinetics of polymerisation;  Co-polymerisation;  relationship between structure and physio-chemical properties.

CHEM 431
Organic Chemistry VI 
(2 credits)
Mass spectroscopy (MS), NMR spectroscopy, and ESR spectroscopy. The use of uv, ir, MS, NMR (and ESR) in structure eADVANCE \U 4.30lucidation.ADVANCE \D 4.30
CHEM 432
Organic Chemistry Vii (Natural Products)
   (2 credits)
Natural Products - structure, reactions and synthesis of carbohydrates, amino acids and proteins, nucleotides and nucleic acids, oxygen heterocycles, alkaloids, terpenoids and steroids.

CHEM 433
Organic Chemistry VIII
 (2 credits)
The chemistry of polynuclear aromatics (e.g. naphthalene) and some heterocyclic compounds.  Neighbouring group participation involving electron-deficient C, N, and O and electron-rich C.

CHEM 451
Transition Metal Chemistry    (3 credits)
Coordination chemistry.  Chemistry of the transition and inner-transition metals.

CHEM 472
Instrumental Methods Of Chemical Analysis    (3 credits)
Measurement and instrumentation; resolution, sensitivity, selectivity, detection limit;  Sample pre-treatment techniques.  Detailed consideration and applications of some selected methods e.g. AAS, XRF, XRD, Neutron activation, voltammetric stripping analysis, HPLC, GLC etc.

CHEM 492
Industrial And Environmental Chemistry
(2 credits)
Electives (A) {a minimum of SIX (6) Credits}
BCHM 301 
Structure And Function Of Biomolecules   (2 credits)
Organization and order in living things:  Requirement of energy; organization of organic molecules in living cells; sub-cellular organelles and their functions; cell disruption and fractionation.  Proteins: Amino acids - basic structure, classification, acid/base properties, essential & non-essential; peptides; proteins - primary, secondary, tertiary and quaternary structure; classification and properties. Carbohydrates: Monosaccharides; stereoisomerism; other derivatives of monosaccharides; reducing sugars; common di- oligo- and polysaccharides (storage & structural). Lipids: Classification; lipoproteins; glycolipids (ABO groups, cell-cell recognition, receptors etc.). Nucleic Acids:  Nitrogenous bases, nucleotides, cyclic nucleotides; DNA and RNAs (brief review of replication, transcription, translation). Other Biomolecules: Coenzymes, porphyrins, antibiotics, alkaloids & inorganic ions.

BCHM 304
Enzymology  (2 credits)

Introduction to Enzymes: Comparison of chemical and enzyme catalysis, Activation energy and transition state, Free energy change, Chemical equilibria, Active site, Substrate specificity, Enzyme classification. Factors affecting Enzyme Activity: Enzyme assays, linked or coupled enzyme assays, Reaction rate (V), Effect of  [S], [E], T, pH on enzyme activity; coenzymes, prosthetic groups. Enzyme Kinetics and Inhibition: Michaelis - Menten model, Graphical representation of data (eg. Lineweaver - Burk and Hanes plots) Enzyme inhibition: Reversible (Competitive, noncompetitive, uncompetitive) and irreversible. Control of Enzyme Activity: Feedback regulation, allosteric enzymes, isozymes, covalent modification, activation, regulation of synthesis and breakdown (eg. lac operon, tryptophan biosynthesis). Enzyme Purification: Cell disruption techniques, general purification strategy, enzyme assays, units of enzyme activity.

Industrial application of enzymes

BOTN 312
Whole Plant Physiology
(3 credits)
Treatment of biophysical concepts:  plant water relations;  absorption of water;  transpiration;

stomatal physiology;  ion uptake;  transport systems in plants;  survey of phytohormones; brief

coverage of dormancy, germination and growth, flowering and fruiting.
BOTN 314
Taxonomy and Evolution of Seed Plants  (4 credits)
Comparative morphology and/or evolutionary trends in seed plants, with special reference to common seed plant families in Ghana. Basic principles of taxonomy to include classification, nomenclature and identification.

BIOL 315
Principles of Genetics   (3 credits)
An introduction to the principles of genetics and chromosome cytology from the molecular aspects to population aspects, including applications of the principles in animal breeding, plant breeding and applied human genetics. Some of the practical techniques in formal genetics and cytogenetics are introduced.

GEOL 312
Introduction to Exploration Geochemistry
  (2 credits)

MATH  304
Differential Equations (Pre-requisite MATH 305)  (3 credits)

The one-form in two and three dimensions; exact form, condition for integrability. Ordinary differential equations with variable coefficients; existence and uniqueness of solutions, the Wronskian.  Methods of solution; reduction of order, variation of parameters, solution in series.  [The Bessel, Legendre and hypergeometric series].  Fourier series.  Partial differential equations; first order; classification of the second order; elliptic, parabolic and hyperbolic; separation of variables, initial/boundary value problems.  Laplace transform method of solution of ordinary and partial differential equations.

MATH  305  -  Calculus Of Several Variables (Pre-requisite MATH 203)  (3 credits)

Functions  f : Rn (  R, n (  2 : Limits, continuity, partial derivatives, differentials, chain rule, Euler’s theorem on homogeneous functions, directional derivative. Implicit functions, functional dependence. Taylor’s theorem, Extrema, critical points and their classification. Constrained extrema – the method of Lagrange multipliers. The gradient operator; curves and surfaces, tangent planes and normal lines. Differentiation under the integral sign. Functions  f : Rn (  Rm, (n, m  (  3): The derivative as a matrix: the chain-rule. The divergence and curl operators. Curvilinear coordinates; Inverse and implicit function theorems; functional dependence.  Multiple integrals.  Line, surface and volume integrals. Differential forms and the general Stokes’ Theorem – Greens’s, Stokes’ and divergence theorems.

FDSC 305
Physical Principles in Food Processing (Pre-req: PHYS 200,  (3 credits)
203,204, BIOL 201-204, CHEM 201, 202, 211, 212, 231, 232)
The laws of conservation of mass and energy – application in food processing. Fluid flow theory and applications. Unit operations in food processing such as dehydration, chilling and freezing, extrusion, size reduction, evaporation, mechanical separations and mixing. Traditional and modern applications of unit operations.

FDSC 307
Principles of Food Preservation  (1 credit)
Problems of Food Spoilage. Agents and factors of Food Spoilage. Principles of Food preservation with particular reference to chemical preservation. Scientific and technological aspects of food preservation. Food quality and acceptance.
NUTR 306
Food Analysis I (Pre-req: BIOL 201-204,    (2 credits)
CHEM 201, 202, 211, 212, 222)

Sampling  and sample preparation, glassware for laboratory analysis. Precision and accuracy, data reporting, report write-up. Principles behind food analysis methods. Comparative moisture analysis, ash, crude fat, crude protein and crude fiber analysis. Calorific value of foods. Determination of phosphorus, iron and calcium in foods.

PHYS 321
Mathematics For Physics     (3 credits)

Calculus of functions of several variables, partial differentiation, total differential, Euler's theorem on homogeneous functions.  Constrained and unconstrained extrema, multiple integrals.  Jacobian, scalar and vector fields, line, surface and volume integrals.  Vector operators, grad, div and curl. Gauss, stokes and Green’s theorems.  Ordinary differential equations with variable coefficients; solution in series.

PHYS 324
Computing For Scientists    (3 credits)
A course designed to introduce physics students to computer solutions of realistic physics problems such as moment of inertia, the energy of an object on a spring, resonance of a membrane.

STAT 306
Design of Experiments (Pre-req. STAT 203) (3 credits)
Basic concepts and principles of experimental Statistics. Analysis of Variance for standard experimental designs. The estimation of treatment Effects.

Electives (B) {a minimum of FOUR (4) Credits}
CHEM 414
Molecular Structure     (2 credits)
Electrical and magnetic properties of molecules in relation to molecular structure and spectra - pure rotational, infra-red, Raman, electronic, nuclear magnetic resonance.

CHEM 415
Symmetry And Point Groups      (1 credit)
Concept of symmetry and symmetry operations; point-group symmetry elements and determination of point-groups of molecules;  simple applications.

CHEM 416
Atomic Structure And Spectra     (2 credits)
Spectra of atoms in relation to their internal structure.  Applications.

CHEM 417
Quantitative Molecular Orbital Theory     (1 credit)
The Variation Principle and determination of Huckel Molecular Orbitals and their energies; free valency indices; charge densities etc. of molecules.

CHEM 418
Photochemistry
  (2 credits)
Laws of photochemistry.  Interaction of light with atoms; primary photophysical processes of polyatomic molecules; Photochemistry of carbonyl compounds and alkenes. Photochemical techniques.

CHEM 419
Statistical Thermodynamics     (2 credits)
Complexions; Maxwell-Boltzmann statistics; partition functions;  calculation of thermodynamic properties; heat capacities; entropy; equilibrium constants;  application of spectroscopic data.

CHEM 434
Alkaloids     (2 credits)
Definition; methods of isolation and chemical tests; chemical analyses; importance of alkaloids as drugs.

CHEM 435
Steroids
     (2 credits)
Definition;  classification and systematic nomenclature and structural studies;  structural features and some chemical reactions of sterols, bile acids, hormones, and steroidal glycosides. Biosynthesis.

CHEM 436
Terpenes     (2 credits)
Isoprene rule; classification, biosynthesis, structural elucidation, synthesis.

CHEM 437
Natural Oxygen Heterocycles     (2 credits)
Classification;  Chemistry, including structural elucidation of anthocyanins, flavonoid compounds and coumarins.

CHEM 438
Medicinal Chemistry     (2 credits)
Insect pheromones; Pesticides; Drug action and drug development;  chemical carcinogens.

CHEM 439
Organometallic Chemistry     (2  credits)
Definition and clarification.  Preparation and reactions of the organometallic compounds of the Main Group elements, and of the d-block Transition elements; Organometallics as useful synthetic intermediates.

CHEM 452
Solid State Chemistry
(2 credits)
Preparative methods for solid (mainly inorganic) materials e.g. solid state reactions; vapour phase transport methods; ion-exchange and intercalation reactions; high pressure and hydrothermal methods, etc; Glass. Composite materials. Topochemical control of solid state organic reactions.  Organic "metals" and "superconductors".

CHEM 471
Nuclear And Radio-Chemistry
(2 credits)
Qualitative and quantitative aspects of radioactive decay;  some techniques in applied radiochemistry.  Radiation chemistry.

CHEM 473
X-Ray Crystallography
(2 credits)
Interaction of x-rays with matter. Qualitative and quantitative aspects of x-ray powder diffraction methods. Introductory single-crystal structure analysis.

CHEM 474
Elements Of Forensic Chemistry
(2 credits)

(NEW - Syllabus being developed)

CHEM 491
Petroleum Chemistry And Technology     (2 credits)

The origin and chemistry of petroleum. Petroleum refinery - primary and secondary processes; quality assessment of some of the petroleum fractions.  Petrochemicals.

CHEM 493
Mineral Processing      (2 credits)
Physical and chemical properties of minerals. Some physical and chemical methods for processing minerals.  One mining industry in Ghana.

CHEM 494
Textile Chemistry And Technology     (2 credits )
Physical and chemical properties of raw materials; changes in these properties during preparation of yarns for weaving;  treatment of fabric after weaving.

CHEM 495
Pulp And Paper Chemistry And Technology     (2 credits )
The conversion of wood to paper with particular emphasis on the organic, physical and surface chemistries involved.  Paper properties and uses.

GRADUATION REQUIREMENTS:

(a)
Candidates must have satisfied ALL University and Faculty requirements;

(b)
Candidates must have taken

(i)
the Level 200 courses prescribed by the Physical, Biological or Earth Science

programmes.

(ii)
For a Combined Major with Chemistry:
all Core Courses and Prescribed Electives of the "Combined Major" Chemistry

programme.

(iii)
For a Chemistry Major:-

all Core Courses and Prescribed Electives of the "Single Subject Major" Chemistry

programme.

(iv)
an additional FOUR (4) Credits, EITHER from the Level 400 Chemistry Electives,

OR, with prior approval from the Chemistry Department, from the Level 300 and/or Level 400 Courses of any of the Departments of the Faculty of Science.
DEPARTMENT OF COMPUTER SCIENCE
FACULTY

J.A. Aryeetey, BSc K’si) MSc (Lagos)

-
Lecturer/Ag. Head of Dept

Isaac Odoom, BSc (Ghana) MSc (Essex) 

-
Lecturer

B.S-K. Wiredu



-
Lecturer

BSc MSc PGCE (South Bank) MBA (Lond)

J.K. Ecklu, BSc MBA (Ghana) 


-
Tutor

K.A. Debrah, BSc (K'si) MSc (UK)

-
Part-Time Lecturer

G.O. Canacoo, BSc (K’si) MSc (UK) MBCs
-
Part-Time Lecturer

C. Nartey, BSc (Caltech) MSc PGCE

-
Part-Time Lecturer

(Standford) MGHIE MIEEE SMISA

LEVELS 200, 300 & 400 COURSES

BSc Single Subject Major
Core (59 credits)
COMP 201
Introduction to Computer Science



3

COMP 202
Principles of Programming

 


3

COMP 203
Computer Systems




2

COMP 204
File Organisation





1

COMP 206
Data Structures





1

COMP 210
Application Laboratory




2

MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof. Set theory, Cartesian products, binary relations, equivalence relations and mappings. Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices; applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 203
Calculus II  (3 credtis)
Function of a single variable. The first derivative and its applications. Higher derivatives and  pplications.  Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses.  Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves: arc length, area of surface of revolutions. Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

COMP 301
Systems Analysis and Design



3

COMP 302
Databases and Information Systems



3

COMP 303
High Level Programming




4

COMP 304
Computer Organization & Assembly Language Programming
3

COMP 401
Operating Systems




4

COMP 402
Systems Programming




4

COMP 403
Computer Hardware




3

COMP 407
Compiling Techniques

 


3

PHYS 417
Analogue Electronics    (3 credits)

Cathode ray tube and the cathode ray oscilloscope. Elementary theory of semiconductor p-n junctions and diodes. Design of regulated power supply. Bipolar Junction Transistor amplifier; Field effect transistor. Negative feedback amplifiers: Positive feedback amplifiers and oscillators. Power amplifiers; Switching circuits. Operational amplifiers (linear applications only)

PHYS 438
Digital Electronics      (3 credits)

Binary number systems. Basic logic gates. Boolean functions and truth tables. Combinational circuits.  Design techniques using Boolean algebra. Karnaugh maps and logic array components Sequential Circuits.  SR, JK and T-type flip-flops. Design of counters and registers. General design of sequential circuits using the concept of state machines.

COMP 410
Project




 

8

COMP 411
Microprocessor Laboratory




1

STAT 201
Introductory Probability I (Pre-req. MATH 101, 103)  (2 credits)

Introduction to the concepts of probability, Random Events, and Random Variables. The Probability Calculus, Univariate probability distributions

STAT 204
Introductory Probability II (Pre-Req. STAT 201)  (3 credits)
Bivariate Distributions. Moment Generating Functions; their properties and uses. Sampling distributions. Distributions associated with samples from a Normal population. The Weak Law of Large Numbers and the Central Limit Theorem. Applications.

Electives (Minimum of 25 credits)
Group A: (Select at least 12 Credits)
COMP 404
Microprocessor Interfacing




3

COMP 405
Simulation





3

COMP 406
Design and Analysis of Algorithms



3

COMP 408
Data Communications and Networking


3

COMP 409
Computer Graphics




3

COMP 412
Introduction to Expert Systems



3

MATH 311
Numerical Methods  (Pre-requisite MATH 203)  (3 credits)
Numerical solutions of algebraic and trascendental equations, convergence of iteration schemes, Polynomial approximations, Gregory-Newton formula of interpolation, Operators, simultaneous linear equations, numerical integration, finite differences, solutions of ordinary differential equations, prediction and correction, Runge-Kutta methods, solution of partial differential equations.

Group B: (Select at least 12 Credits)
MATH 302
Linear Algebra: (Pre-requisite MATH 201)  (3 credits)

Vector spaces – linear dependence, bases; linear transformations, matrix representations, change of basis.  Matrices – equivalence and similarity of matrices, rank and nullity; determinants.  Systems of linear equations.  Eigenvalues and eigenvectors, inner product, orthogonal bases and orthogonal transformations.  Quadratic forms and diagonalisation.

MATH  305 
Calculus Of Several Variables  (Pre-requisite MATH 203)  (3 credits)

Functions  f : Rn (  R, n (  2  :  Limits, continuity, partial derivatives, differentials, chain rule, Euler’s theorem on homogeneous functions, directional derivative.  Implicit functions, functional dependence. Taylor’s theorem, Extrema, critical points and their classification. Constrained extrema – the method of Lagrange multipliers. The gradient operator; curves and surfaces, tangent planes and normal lines.  Differentiation under the integral sign.

Functions  f : Rn (  Rm, (n, m  (  3):  The derivative as a matrix:  the chain-rule. The divergence and curl operators. Curvilinear coordinates;  Inverse and implicit function theorems; functional dependence.  Multiple integrals. Line, surface and volume integrals. Differential forms and the general Stokes’ Theorem – Greens’s, Stokes’ and divergence theorems.

STAT 203
Elementary Statistical Methods  (3 credits)
Basic introduction to “Statistics”. The reduction and interpretation of data. Elements of statistical inference.

STAT 303
Statistical Methods I (Pre-req. STAT 204)   (4 credits)
The first part of a two-semester Course providing a systematic development of the principles and methods of statistical inference, on a largely intuitive basis, with a minimum of mathematical theory. This part deals with the general nature of Statistical Problems, Statistical Models and Problems of Estimation.

STAT 405
Regression Analysis(Pre-req. STAT 304, MATH 302)  (3 credits)
The methods of regression analysis extended  to situations involving more than one predictor variables. Special emphasis on problems associated with the presence of several predictors.

STAT 406
Multivariate Methods (Pre-req. STAT 302, MATH 302)  (3 credits)
Introduction to theory and methods of Multivariate Data Analysis; Estimation and Tests of Hypotheses, Profile Analysis, Multivariate Structure, Discriminant Analysis.

ADMN 303
Computer Applications in Management


3

ECON 419
Operations Research I




3

ECON 422
Operations Research II




3

BSc Combined Major
Core: 40 Credits
COMP 201
Introduction to Computer Science



3

COMP 202
Principles of Programming




3

COMP 203
Computer Systems




2

COMP 204
File Organisation





1

COMP 206
Data Structures





1

COMP 210
Applications Laboratory




2

MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof. Set theory, Cartesian products, binary relations, equivalence relations and mappings.  Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices; applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 203
Calculus II  (3 credtis)
Function of a single variable. The first derivative and its applications. Higher derivatives and  pplications.  Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses.  Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves: arc length, area of surface of revolutions. Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

COMP 301
Systems Analysis and Design



3

COMP 302
Databases and Information Systems



3

COMP 303
High Level Programming




4

COMP 304
Computer Organization & Assembly Language Programming
3

COMP 401
Operating Systems




4

COMP 402
Systems Programming




4

COMP 407
Compiling 





3

Electives: (12 credits from below)
COMP 304
Computer Organisation and Assembly Language Programming
3

COMP 411
Microprocessor Laboratory




1

COMP 403
Computer Hardware




3

COMP 404
Microprocessor Interfacing




3

COMP 405
Simulation





3

COMP 406
Design and Analysis of Algorithms



3

COMP 408
Data Communications and Networking


3

COMP 409
Computer Graphics




3

COMP 412
Introduction to Expert Systems



3

PHYS 417
Analogue Electronics    (3 credits)

Cathode ray tube and the cathode ray oscilloscope. Elementary theory of semiconductor p-n junctions and diodes. Design of regulated power supply. Bipolar Junction Transistor amplifier; Field effect transistor. Negative feedback amplifiers: Positive feedback amplifiers and oscillators. Power amplifiers; Switching circuits. Operational amplifiers (linear applications only)

PHYS 438
Digital Electronics      (3 credits)

Binary number systems. Basic logic gates. Boolean functions and truth tables. Combinational circuits.  Design techniques using Boolean algebra. Karnaugh maps and logic array components Sequential Circuits.  SR, JK and T-type flip-flops. Design of counters and registers. General design of sequential circuits using the concept of state machines.

COMP 410
Project






8

DEPARTMENT OF GEOLOGY
FACULTY

J. Manu, BSc (Ghana) MSc PhD (Braunscheig)
-
Senior Lecturer/Head of Dept

M.A. Akoto, BSc (Physics) (K'si) MPhil  (Lon)
-
Senior Lecturer

Y. Iddirisu, BSc (Ghana) MSc (ITC)

-
Senior Lecturer

Cert Engineering Geology (Budapest)

D. Atta-Peters, BSc MPhil  PhD (Ghana)

-
Senior Lecturer

D. K. Asiedu, BSc (Ghana) MSc PhD (Okayama)
-
Senior Lecturer

B.K. Banoeng-Yakubo


-
Senior Lecturer

BSc MPhil PhD (Ghana) MSc (Ife)

T.M. Akabzaa, BSc (Ghana) MEng (McGill)
-
Lecturer

P.M. Nude, BSc MPhil  (Ghana) 

-
Lecturer

E.K. Hayford



-
Lecturer

BSc (Bochum) MSc (Bonn) Dr rer nat (Berlin)

F.K. Nyame, BSc (Ghana) MSc PhD (Okayama)
-
Lecturer

K. Attoh, BSc (Ghana) MSc PhD (USA)

-
Fullbright Scholar

K.E.N. Tsidzi, BSc (Ghana) MSc PhD (Newcastle)
-
Part-Time Lecturer

LEVEL 200 COURSES

Core (17 credits)
GEOL 200
Field Exercies   (1 credit)
Two one-day field courses and one several days field courses. Introduction to minerals, rock types, rock composition, structures in rocks.

GEOL 211
Introduction To Earth Science  (3 credits)

Section A:  Planet Earth

Earth at a Glance: Physical Data on the Earth. The Universe: Origin of the Universe, the place of the earth in the universe. The solar system: The sun and the planets, other bodies, origin and age of the earth and the solar system. The Earth: General composition and constitution of the earth. Internal Processes: Earthquakes: seismic waves, earthquake size. Volcanoes: classification of volcanoes, volcanic products. The principles of Plate Tectonics.

Section B: Rocks, Minerals & Geological Structures

Matter: Atomic Structure, Elements and Isotopes, Compounds. Minerals: Definition, Identifying Characteristics, Other Physical Properties, Types. Rocks: Definition, Igneous rocks, Sedimentary rocks, Metamorphic rocks. The rock cycle. Introduction to geological structures: Primary structures, bedding as markers, unconformities. Physics of deformation: Stress, Strain. Joints and faults: Normal faults, Reverse faults, Transverse faults. Terminology of folded surfaces: Fold limbs, Fold axis, Anticlines, Synclines.

Section C: Historical Geology

Geologic Time: Keys to the past, Relative dating, Correlation of rocks, Absolute dating, the Geologic Column and the Geologic Time Scale, the age of the Earth. Fossils and Evolution: Definitions, methods of fossilization, uses of fossils, Fossils and the Geologic Time Scale, Evolution. Earth History: The Precambrian, the Paleozoic Era, the Mesozoic Era, the Tertiary Period, Man and the Great Ice Age.

GEOL 213
Introduction To Geological Map Interpretation  (2 credits)

Key to rock symbols. Horizontal and dipping beds: Contouring. Profile and section drawing. Construction of strike lines. Dip and strike. True and apparent dip. Vertical and true thickness. Outliers and inliers (their recognition on maps). Three-point problems: Construction of strike lines. Completing outcrop patterns on maps. Plotting outcrops from borehole records. Unconformities: Definition of an unconformity. Types of unconformities. Recognition of unconformities on maps. Faults: Definition of a fault. Types of faults. Recognition of faults on maps. Calculation of throw of a fault. Folds: Definition of a fold. Types of folds. Recognition of folds on maps.

GEOL 232
Materials Of The Earth   (3 credits)

Essentials of geometrical crystallography: Crystal description, symmetry elements, crystal symmetry, crystallographic axes. Parameters, indices, crystallographic notation, principal laws geometric crystallographhy. Faces, forms, zones, crystal habit, measurement of crystal angles.  Law of rational indices, classification of crystals, crystal systems, thirty-two crystal classes, spherical projection, stereographic projection, intergrowth of crystals. Essentials of Internal Order of crystals: Symmetry elements, space lattice, unit cell, space groups. Introduction to the study of minerals: Physical properties of minerals, different minerals groups, rock forming minerals, common silicate minerals  Olivine, Augite, Hornblende, Biotite, Muscovite, Orthoclase, Plagioclase, Quartz. Outline of Igneous rocks: Crystallization of magma, textures, classification of igneous rocks types. Outline of Sedimentary rocks: Mineral composition of sedimentary rocks and its origin, textures, types. Outline of metamorphic rocks: Metamorphic processes and metamorphic changes, classification of metamorphic rock types.  Thin Section.
GEOL 242
Practical Crystallography/Mineral & Rock Identification (P)    (2 credits)
PHYS 201
Practical Physics I   (1 credit)
PHYS 211 
Mechanics And Properties Of Matter    (2 credits)

Vectors: divergence and curl of a vector. Force fields, conservative and non-conservative forces; Universal gravitation, equipotential surfaces; gradient of a potential, Gauss’s law and applications. Central forces, applications to two-particle system; Orbits, escape velocity drag; Motion with variable mass; Forces between atoms and molecules: ionic, covalent, van der Wall’s. Consequences of inter-atomic forces; gases, liquids and solids. The liquid state – liquid flow; the solid state – elasticity, plasticity

CHEM 201
Practical Chemistry I

(1 credit)
Basic techniques in volumetric and gravimetric analyses. Introduction to methods for preparing and purifying organic compounds.

CHEM 211
Physical/Analytical Chemistry I
(2 credits)
Quantitative treatment of acids, bases, ampholytes, and buffer systems.  Titration curves; choice of indicators.  Complex ion equilibria; solubil​ity products and precipitation.  Treatment of errors; significant figures, precision and accuracy.

Electives (Select a minimum of 2 credits in the

1st semester and 8 credits in the 2nd semeste)
CHEM 202
Practical Chemistry II
(1 credit)
Applications of volumetric analyses;  emf of simple cells; conductance; simple organic syntheses.  Qualitative organic analyses.

CHEM 212
Physical/Analytical Chemistry II
  (2 credits)
Electrolytic conduction; measurement of conductance, and its application to dissociation constants, solubility products, conducti​metric titrations etc. Electrochemical cells; elec​trode potentials; measurement of emf, and its application to equilibrium constants, solubility products, pH etc.

CHEM 331
Organic Chemistry III
(1 credit)
Infra-red and Ultra-violet/visible spectroscopy

CHEM 332
Practical Chemistry (Organic)
(2 credits)
Synthesis of organic compounds requiring basic skills such as heating under reflux, distillation, crystallisation, extraction, filtration, chromatography, melting point determination and spectroscopic (ir, uv) analysis.

GEOG 202
Geomorphological Processes and Land Forms      (3 credits)

Earth materials, structure and endogenic processes and forms.

GEOG 204
Map Interpretation & Surveying
   (3 credits)
Interpretation of the map of geographical investigation; surveying of the earth and its surficial phenomena for map construction.

GEOG 205
Principles of Cartography      (3 credits)
Fundamental principles, concepts, techniques and methods of cartography and their historical development.

GEOL 214 
Surface Geological Processes  (1 credit)
Soil and Weathering: Soil formation: mechanical, chemical and biological weathering; soil profiles; soil classification and composition; soil erosion. Streams and Flooding: The hydrologic cycle; streams and their features; stream deposits; flooding; consequences of development of floodplains; strategies for reducing flood hazards. Mass Movements: Factors influencing slope stability; types of mass movements; consequences of mass movements; possible preventive measures. Shorelines and Coastal Processes: Nature of shorelines; coastal erosion, erosion, sediment deposition, and transport; emergent and submergent coastlines; especially difficult coastal environments; recognition of coastal harzards. Ice and Wind: Nature of glaciers; glacial erosion and deposition; ice and the greenhouse effect; wind as an agent of erosion and deposition; deserts and desertification.

GEOL 216
Introduction To Geological Structures  (2 credits)

Introduction to folds: Mechanisms of folding (flexure slip, slip). Classification of folds (genetic, descriptive). Types of folds: Normal folds, overturned folds, recumbent, antiforms, synforms, kinkfolds. Faults and Joints: Definition, Types and origin. Foliation: Definition, Types (axial plane cleavage, fracture cleavage, slaty cleavage, schistosities, crenulation cleavage) and origin. Lineations: Definition, Types (mineral, intersection mullions, rods) and Origin. Significance of Structures.

MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof. Set theory, Cartesian products, binary relations, equivalence relations and mappings.  Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices; applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 203
Calculus II  (3 credtis)
Function of a single variable. The first derivative and its applications. Higher derivatives and  pplications.  Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses.  Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves: arc length, area of surface of revolutions. Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

PHYS 202
Practical Physics II   (1 credit)

(Basic laboratory experiments including those fundamental to modern physics and those illustrating modern experimental techniques and error analysis.)

PHYS 215 
Electricity And Magnetism    (2 credits)

Electrostatics – Application of Gauss’s law. Electric fields and potential gradient. Electric fields around conductors. Dielectrics, Gauss’s law in dielectrics, capacitors. RC circuits. The magnetic field: magnetic field intensity, magnetic flux, magnetic vector potential. Electromagnetic induction, inductors, self and mutual induction, LC circuits. Paramagnetic, ferromagnetic materials, hysteresis,

PHYS 216 
Modern Physics 
   (2 credits)

Atomic view of matter; discharge of electricity through gases; radioactivity and its applications in medicine, industry and to dating; blackbody radiation, Planck’s theory; Bohr atom and energy levels, correspondence principle; photoelectric effect; wave-particle duality, de Broglie wavelength.

SOIL 203
Soil Formation & Development



2

LEVEL 300 COURSES

BSc Single Subject Major Programmes
Core: 22 Credits
GEOL 302
Introduction To Exploration Geophysics  (2 credits)

Introduction: The basic principles of geophysical prospecting methods. Their Scope.Their Limitations. Methods: Seismic. Electrical (Resistivity, S.P., I.P.). Electromagnetics. Gravity. Magnetics.

GEOL 307
Mineralogy   (2 credits)

Microscopic study of crystals and minerals: Description and properties of simple waves, combination of waves, path difference, light waves in isotropic and anisotropic media, linearly polarized light, features and use of polarising microscope, principles and practice of immersion methods, interference effects between crossed and parallel polars, interference colours in white light, extinction angles, interference effects for uniaxial and biaxial crystals. The structure and classification of minerals. Systematic and determinative mineralogy of rock forming minerals: structure, chemistry, optical and physical properties, distinguishing features, and paragenesis of olivine group, garnet group, epidote group, chlorite group, sphene, chloritoid, tourmaline, pyroxene group amphibole group, mica group, chlorite, serpentine, kaolinite group, feldspar group, silicon minerals, nepheline, leucite, haematite, ilmenite, magnetite, carbonates and apatite. Stability relations: structure and phase relations of graphite, quartz, calcite and kyanite. Mineral stability diagrams of one component system.  Practicals: Thin section study of minerals.

GEOL 308
Structural Geology (2 credits)
Strain: Measurements of strain in rocks, mechanical behaviour of rocks, microstructures and deformation mechanisms. Folds: Fold geometry and classification, mechanics of folding, complex folds. Fracture and faults:  Joint and shear fractures fault classification and terminology, fault mechanics – thrust faults, strike-sup fault, normal faults. Cleavage and Foliations: Definitions:   Cleavage refraction, mechanics of various types of cleavage, strain and slaty cleavage, crenulation cleavage, cleavage fans and transecting cleavages, Transposition. Lineations: Slickensides, intersecting lineations, mineral lineations, axes of pressure shadows, axes of rotated minerals, rods, axes of elongate objects, mullions, boudinage, chocolate block boudinage,  strain lineations as shear – sense indicators, interpretation of linear structure. Microstructures: Geometrical aspects (petrofabrics), tectonic picture (petro – tectonics), Fabric elements and components, correlation between petrofabrics and petro-tectonics, direct and indirect componental movements, time relationship of deformation and crystallisation, drawing conclusions,  metamorphic textures. From microstructures to mesotructures. From mesostructures to macrostructures. Analysis of structures: Macroscopic structures, mesoscopic structures, microscopic structures, fabric of a rock, S – tectonites, L – tectonites, B – tectonites. Statistical analysis of structures: How to plot planes and interpret them. How to plot lines and interpret them. Rose diagrams for joints and faults. Homogeneity and inhomogeneity of fabrics and elements of structures. Symmetry of fabrics. (&( diagrams.

GEOL 309
Stratigraphy And Stratigraphic Principles (2 credits)

Basic concepts of geologic processes: Principle of uniformitarianism. Principle of original horizontality. Principle of superposition. Principle of cross cutting relationship of rocks. Principle of faunal succession. Physical stratigraphy: Rock-stratigraphic unit: Local section in stratigraphy, type section concept, (Member-Formation-Group) e.g. Sekondian Group. Time-rock unit. Time unit. Sedimentary Environment: Definition of sedimentary environment. Indicators of sedimentary environment. Common sedimentary environments (Non marine, Marine, Transitional). Lithostratigraphic Analysis: Development of sedimentary facies. Movement of facies pattern (Transgression, Regression). Time-transgressive stratigraphic units. Construction of lithofacies and paleogeographic maps. Correlation: Basic correlation techniques: Lithologic similarity, physical tracking, stratigraphic sequence and thickness, paleontologic criteria, electric log characteristics. Common correlation problems: Facies change, Structural deformation, Incomplete and covered sections. Biostratigraphic analysis: Concept of evolution. Use of fossils as stratigraphic markers: Index fossils. Biozones (Interval zone, Assemblage zone, Abundance zone). Biofacies correlation: Advantages, Disadvantages. Unconformities and diastem. Seismic stratigraphy. Practicals: Correlation exercise. Graphic correlation techniques.

GEOL 3101 
Field Exercises  (2 credits)

Two one-day field courses and one-several days field courses on illustration of lectures. Visits to Dahomeyan, Togo, Buem, Voltaian and Winneba granitoids. Geological terrains.

GEOL 314
Igneous & Metamorphic Petrology (2 credits)

Origin and composition of the Earth’s crust: Proto-crust. Oceanic crust. Continental crust. Igneous Rocks: Definition. Volcanic rocks. Plutonic rocks. Hypabyssal rock. Genesis of Igneous rocks: Source rock material. Melting and magma formation. Magmatic Processes. Types of magma and composition. Mode and Emplacement of Igneous rocks: Extrusive/Volcanic rock. Intrusive/Plutonic rocks. Hypabyssal rocks. Classification and Description of igneous rocks: Types of composition of Igneous rocks. Texture of Igneous rocks. Classes of Igneous rocks. Igneous Rock suites: Definition. Silica (saturated and silica – oversaturated subalkali suites). Silica (undersaturated alkali suites). Metamorphic rocks: Definition. Textures, Fabrics and structures. Sources of rocks. Processes (Prograde and Retrograde). Mode and Environment of fourmation of Metamorphic rocks: Contact metamorphism. Regional metamorphism. Dynamothermal metamorphism. Classification and Description of Metamorphic rocks: Pelitic metamorphic rocks. Foliated metamorphic rocks. Non-foliated metamorphic rocks. Description of metamorphic rocks. Goldschmidts Mineralogical Phase Rule: Definition of the concept. Derivation from Gibbs phase rule. Application of the concept. Petrogenetic grid: Definition. Isograd. For pelites. For carbonates. Concept of Metamorphic Facies: Definition. Metamorphic grade. Metamorphic facies. Metamorphic zones. Metamorphic Facies series: Definition. Types of facies series.

GEOL 322
Introduction To Paleontology  (2 credits)

Protozoa: Brief introductory notes on foraminefera, radiolaria, diatoms, coccoliths (with more emphasis on forams). Nature of the organism. Geologic history. Paleoecology. Porifera: Nature of the organism (emphasis on skeleton). Classification. Geologic importance. Paleoecology. Archeocytha: Nature of organism. Distribution. Stratigraphic use. Cnidaria (Corals): Nature of organism. Classification. Class: Anthozoa (Growth of septa, Colony type and habit, Rejuvenesence in the corals, Evolution and paleoecology). Class:  Tabulata (Nature and form of corallum, Evolution and paleoecology). Corals as reef builders.  Brachiopoda: Nature and morphology of organism. Classification. Hinge and articulation. Teeth, sockets and accessory structures. Muscle arrangement. Stratigraphic use. Mollusca: Nature of organism. Classification. Class: Bivalvia (Shell morphology and orientation, Dentition, Muscle and ligament, Life habits, Stratigraphic use). Class: Gastropoda (Nature and morphology of shell, Paleoecology and geologic history, Stratigraphic use). Class: Cephalopoda (Nature and morphology of shell, Difference between ammonoid and nautiloid shells. Sutures: Suture type. Use of sutures in generic differentiation and stratigraphic identification. Phylogeny and evolution in the Ammonoids. Hemichordata: Nature of organism. Classification. Geologic history of the graptolites. Stratigraphic use as important index fossils for Ordovician/Silurian seas. Paleoecology and Environmental stratigraphy. Environmental Reconstruction and The Earth Science. Practical: Identification and sketching of some specimens of the phyla of organisms indicated above. Classification of the specimens. Description of the specimens. Geologic age of the specimens.

GEOL 324
Introduction To Geology Of Ghana  (2 credits)

Course objective: To provide an introductory understanding of the broad aspects of the geology of Ghana, and a more in-depth study of the coastal sedimentary rocks, the Togo belt, the Voltaian Formation and the Dahomeyan System. General outline of the geology of Ghana: Brief discussion of the various geological terranes: regional stratigraphy, petrology, mineralogy, structure, metamorphism, age and field relations. Coastal sedimentary rocks: More detailed discussion on the stratigraphy, age, structures, petrology and mineralogy of the Sekondi Group, Accraian, Keta Basin and the Tano Basin. The Togo Belt: The two units of the belt; namely the Togo series and Buem formation would be discussed in more detail. Structural relationship, evolution, stratigraphic units, mineralogy, structural features, age and mineralisation potential would be emphasised. The Dahomeyan System: Elaborate discussion of the various stratigraphic units, namely the acid and basic Dahomeyan and the rare nepheline syenite rock.  Petrology, mineralogy, structures, metamorphism, reasons for multiple age regimes and mineralization potential. The relationship between the Dahomeyan and the Togo belt would be discussed.

GEOL 331 
Sedimentology And Sedimentary Petrology (2 cCredits)

General Introduction: Scope of sedimentology; chemical and physical processes of sedimentation. Textures of Detrital Sediments: Primary grain fabric; grain size; grain morphology; exercises. Classification of Clastic Sedimentary Rocks: sandstone, mudstone, conglomerate, exercises:  rock classification.  Simple statistical analysis using the Mann-Whitney U-test. Description of Sedimentary Structures: Structures on the upper bedding surface; internal structures; sole marks; structures formed by soft-sediment deformation; structures of chemical and biological origin; exercises.Analysis of Sedimentary Structures: Paleocurrent analysis, correction of data for tectonic tilt; graphic presentation of directional data; moving-average maps; exercises. Practicals: Study of sedimentary rocks under the microscope; grain size analysis.

Geol 334
Geological Map Interpretation (2 credits)

Introduction of Area: Expanse (Area and position in the world). Grids on map (Northings, Eastings). Recognition and interpreting stratigraphic columns on map: Breaks in stratigraphy. Drifts deposits. Solid rocks. Profile and section drawing. Structures,  Recognition of folds: Types of folds. Faults: Recognition of faults. Type of faults. (Normal, Reverse, Grabben, etc). Unconformity: Recognition of unconformity. Type of unconformity. Relationship of folds and faults: Identification of intrusives (sills, dyke) in relation to bedding. Geologic history of area. Economic Geology of area. Introduction to stereographic projection: Use of stereonet. True and apparent dips. Intersecting inclined planes. Rotation of the sphere. Rotation about induced axis. Stereographic projection as an auxiliary to final solution. Tectonic synthesis in stereographic projection.

GEOL 344
Exploration Geochemistry (2 credits)

Basic Principles: The geochemical environment; primary dispersion; secondary dispersion (pH and Eh conditons, adsorption); association of elements; geochemical anomalies (residual soil, transported soil, seepage, vegetation, etc) Statistical Treatment of Geochemical Data: Statistical treatment of background values; selection of anomalous values; moving average maps; computer methods; exercises. Weathering: Physical weathering; chemical weathering; biogenic agents in weathering; factors affecting weathering processes; products of weathering. Soil Formation: Soil profile development; factors affecting soil formation; classification of soils. Types of Surveys: Low and high-density surveys; reconnaissance and detailed surveys; orientation surveys. Drainage Surveys: Field methods; plotting and presentation of data; follow-up work; case studies. Geochemical Soil Surveys: Field procedures; sample collection; plotting of data; follow-up work; case studies. Vegetation Surveys: Geobotanical surveys; biogeochemical surveys; advantages and limitations of vegetation surveys. Analytical methods: Colorimetry; emission spectroscopy; X-ray fluorescence (XRF); other methods.

+Electives (Select a minimum of 6 in the 1st Semester

and 2 credits in the 2nd semester)
GEOL 305
Introduction To Engineering Geology  (2 credits)

Definition and Scope of Engineering Geology.  Soils: origin, types, composition, uses and testing standards. Index properties, Soil Classification, Phase Relationships, Engineering Description of soils, Engineering Description of Rocks, soil Stabilization, Compaction and Earthworks Construction control, Water in soils, Shear strength and Laboratory tests.

GEOL 313
Basic Computer Applications For Geologists  (2 credits)
Course description: The course provides a thorough understanding of the use of personal computers. It concentrates on the use of windows and the most common office applications. General education aims: To become confident with the use of personal computers. To become proficient with windows operating systems. To understand the use of word processors, spreadsheets, and databases. To have confidence in using computers for assignments in other subjects. To have the confidence to proceed to more advanced applications packages. Introduction: Familiarization with the PC hardware, Keyboard, Mouse, Monitor and Printer. Windows operating system and file management: windows system, toolbars, opening, sizing and closing windows. Operating in multiple windows and transferring data between them.  Folders and files and a brief look at the MS - DOS system. Windows editor: The use and limitations of Notepad as a simple word processor. Word processing: Use of windows based word processing system to produce simple reports. Formatting, editing and printing tables. Introduction to mail-merge techniques. Spreadsheets: Spreadsheet concepts, building simple spreadsheets, relative and absolute addressing, formulae and functions. Graphical representation of data in graphs and charts. Databases: Brief introduction to database concepts. Relational databases. Preparation of simple database, merging and sorting tables.

GEOL 315
Physics Of The Earth’s Interior   (2 credit)

Introduction: Earth at a Glance, the Shape, size and Interior of the earth. Physics as a tool for studying the Interior. History of Ideas about the Earth: The Geocentric Universe, Heliocentric (Sun – Centered) theory of planetary motion, Kepler’s Laws,  Newton’s Laws,  Structure and composition of the Interior. The Shape and size of the Earth: Gravity, the Earth in orbit, the Geoid, the reference spheriod, Earth’s Tides. The Structure and Composition of the Interior: Seismic Waves and Wave Velocities inside the Earth, Variation of Density within the earth, Variation of temperature and heat within the earth, Free oscillations of the earth, Volcanism, Summary of the earth’s Interior. Geomagnetism: The geomagnetic field, Origin of the main field, The external magnetic field, Rock magnetization, Natural Remnant magnetization. Magnetic pole reversals, Tectonic plate boundaries.

GEOL 319
Introduction To Hydrogeology  (2 credits)

Introduction: History and scope of Hydrogeology. Review of concepts and terminology. Occurrence of groundwater under different geologic conditions. Hydrologic equation and Darcy’s Law. Units and dimensions. Hydrological cycle and hydrometeorology: Hydrological cycle.  Hydrometeorology. Evaporation (Processes and Data collection, Data  analysis and presentation). Precipitation (Processes and Data collection, Elementary statistical concepts applied to precipitation analysis). Rainfall-Run-off relationships (Rational method, Time-Area method, Hydrograph Analysis). The Unit Hydrograph. Physical properties affecting groundwater flow  and principles of groundwater flow: Darcy’s Law. Hydraulic Head and Fluid Potential (Hubbert Analysis and the Fluid Potential, Piezometers and Piezometer Nests). Hydraulic Conductivity and Permeability. Heterogeneity and Anisotropy of  Hydraulic Conductivity (Homogeneity and Heterogeneity, Isotropy and Anisotropy, Darcy’s Law in 3-Dimensions). Porosity of Earth Materials. Aquifers Types (Aquifers, aquicludes, aquitards, Confined, semi-confined, Unconfined, Semi-unconfined aquifers, Potentiometric surface). Steady-state flow and Transient Flow. Compressibility and Effective Stress (Compressibility of water, Effective Stress, Compressibility of a Porous medium, Aquifer Compressibility). Transmissivity  and Storativity (Specific Storage, Transmissivity and Storativity of a Confined Aquifer, Transmissivity and Specific Yield of an Unconfined Aquifer). Equations of Groundwater Flow (Confined Aquifers, Unconfined Aquifers). Solution  of Flow Equations. Gradient of Hydraulic Head. Relationship of Groundwater Flow Direction to grad h. Flow Lines  and Flow nets. Refraction of Flow Lines. Steady Flow in a Confined Aquifer. Steady Flow in an Unconfined Aquifer. Introduction to Groundwater Resource Evaluation.

GEOL 320
Field Mapping Techniques (2 credits)
Philosophy and Organization of a Field Study: Field Geology in General; Geologic Maps and Mapping; Selecting a Field Study; Preparations for the Field; Work in the Field; Completing a Field Study.  Basic Equipment and Its Uses: Equipment for Sampling and Recording; Selecting and Using a Hand Lens; The Compass; Taking a Compass Bearing; The Clinometer; Calculating Vertical Distances; The Hand Level; Taping and Pacing Distances. Basic Procedures at Outcrops: Observations in the Field; Interpretation of the Outcrop; Taking Field Notes; Drawing and Photographing Outcrops; Measuring Strike and Dip; Measuring Attitudes of Linear Features; Finding and Collecting Fossils; Collecting Rock Samples. Identifying Rocks in the Field: General Rationale; Textures of Sedimentary Rocks; Naming Sedimentary Rocks; Textures of Igneous Rocks; Naming Igneous Rocks; Textures of Metamorphic Rocks; Naming Metamorphic Rocks Mapping Rock Units and Structures: A Geologic Pace and Compass Traverse; Finding and Tracing Contacts Between Rock Units; Refining and Correlating Geologic Units; Mapping Geologic Structures; Rapid (Reconnaissance) Geologic Mapping; Outcrop Maps, Maps of Surficial Deposits, and Bedrock Maps; Mapping Engineering Geologic Units. Geologic Mapping on a Topographic Base: Topographic Maps; Preparations for a Mapping Project; Locating Points in the Field; Interpretation of Geologic Lines on a Topographic Base; Office Routines; Constructing Vertical Cross Sections. Use of Aerial Photographs and Other Remote Imagery: Conventional Aerial Photographs; Other Kinds of Remote-sensed Imagery; Photogeologic Studies; Equipment and Preparations for a Field Project; Determining Photograph Scales and Orientations; Locating Photo Points in the Field; Geologic Mapping in the Field; Compiling Data from Aerial Photographs; Cross Sections from Aerial Photographs; Compiling a Map by the Radial Line Method. Stratigraphic Sections: Preliminary Steps; Subdividing and Describing a Section; Covered, Deformed, or Laterally Variable Strata; Measurement with the Jacob Staff; Measurement using Eye Height and a Brunton Compass; Tape-Compass- Clinometer Method; Transit Method; Plane Table Methods; Presenting Stratigraphic Sections. Features of Deformed Rocks: Early Formed Deformational Features; Determining Directions and Amounts of Strain; Folds; Foliations, Cleavages, and Related Lineations; Faults; Joints; Melanges.
GEOL 326
Fundamentals Of Mineral Economic And Evaluation  (2 credits)
Course objective: To provide an introductory understanding of the broad aspects of the Minerals industry, ore reserve classification and estimation, and project evaluation criteria. Interim Assessments: Two assignments (10%), Interim assessment (20%). Introduction to Mineral Economics: Minerals marketing and sales contracts, cash and future trading, supply and demand and the effects on pricing, the concept of the commodity price hedging and mergers. Uniqueness of Mining Sector Investments: Factors that make mining sector investments unique: capital intensity, long pre-production period, high risk (types of risks), non renewability of the resource; mine taxation - types: corporate income taxes, royalty, duties, capital allowances and other exemptions; impact of taxation on mining projects. Ore reserve Estimation: Concept of “the ore reserve problem”, mine life, ore reserves; mineral resource classification schemes; reserve estimation techniques (traditional land statistical methods); the concept of ore dilution and losses, grade control, cut-off grade, marginal, target and profitability grade. The Concept of Valuation: Types of valuation, approaches to valuation; cost and revenue types and estimation methods, levels of margins of error in estimation. Mineral Project Evaluation Criteria: Concept of Time Value of Money, discounted and non-discounted cash flow concepts; Project selection criteria: discounted and non-discounted payback period, net present value (NPV) and rate of return (ROR). Introduction to Ghana’s Mineral Policy: Mining sector governmental institutions, mining and minerals laws and guidelines, Procedures for granting various types of mining licenses. Environmental Considerations in Mining Sector Management: The role of EPA, Mining environmental guidelines, concept and requirement for Environmental Impact Assessment (EIA) and Environmental Management plans (EMP) for mineral projects, Environmental cost considerations in project selection.

GEOL 328
Introduction To Remote Sensing: Photogeology (2 credits)

Overview of remote sensing: Definition of remote sensing. Electromagnetic energy, radiation and spectrum. Remote sensing regions. Solar and terrestrial radiation. EMR-Atmosphere interactions. Atmosphere absorption and transmission. Atmospheric scattering. EMR-surface interactions. Spectral signatures. Multi concepts in remote sensing. Cameras, films and filters: Types of photographs. The framing camera and mapping camera. Film exposure and lens speed. Ground distance. Films and filters. Types of photography. Principles of airphoto interpretation: Definition. Recognition elements. Geological interpretations. Photointerpretation keys. Flight Procedure for stereo coverage. Preparing photographs for stereo viewing. Pseudoscopic views. Vertical exaggeration in stereo viewing. Principles of photogrammetry: Photogrammetry and scale. Scale determination. Image displacement on vertical airphotos and the effects of relief and tilt displacements. Computing heights. Parallel wedge, ladder, parallel bar. Acquisition of aerial photographs: Technical specifications for new photography. Determining Photo coverage.

LEVEL 400

Core: 20 Credits
GEOL 400
Field Exercises (1 credit)

10 days field excursion to geological features of the Birimian and Tarkwaian.  Visits also to selected mine sites to see the geology and mining of the ore.

GEOL 409
Advanced Igneous & Metamorphic Petrology (3 credits)

Melts, Magmas and Igneous Rocks: Origin and Development of silicate melts and magmas. Igneous processes. Composition of Igneous rocks. Compositional Analysis of Igneous Rocks and Minerals. Metamorphic processes: Metamorphic processes (Thermodynamics involving P-T-X, Diffusion H2O, CO2). Metamorphism, Metasomatism. Magmatisation: Definition. Migmatites. Characteristics final features and mechanism of their formation. Analysis of metamorphic Rock Mineral Assemblages: Use of compositional phase diagram. Mineral reaction Textures. The crust of the Earth: Types of crust of the Earth. Development of oceanic and continental crusts. Significance of the crust. Granite Genesis: Definition of granite and granitoid. Granite genesis (Magmatic granite formation and granitisation). The granite problem. Type of granites. Significance of granites. Study of selected rock suites of West Africa: The Birimian supracrustals. The Dahomeyan genesis. The younger granites of Nigeria. The kimberlites. Study of selected rock suites of the World: Greenstones. Anorthosites. Carbonatites. Charnockites. Komatiites. Ophiolites.

GEOL 437
Earth Resources (2 credits)

Course objective: To study economic mineral deposits including industrial minerals and fossil fuels. Introduction: Definition of resource and ore reserves, Introduction to mineral economics, Distribution, nature and morphology of ore bodies, Mineral provinces, regions and districts. Ore bearing fluids: Types of fluids, Deposition of ore, Migration of ore fluids, Fluid inclusions and isotopic studies of ore fluids. Classification of ore deposits: Discussion of classification schemes, Magmatic segregation deposits e.g. Chromium, and the Platinum Group of Metals (PGM), Pegmatites. Primary sources of diamond: Diamond genesis, Kimberlites, Lamproites, Diamond marketing. Hydrothermal precious metal deposits: Sources of precious metal-bearing hydrothermal mineralising fluids, Mechanism of deposition of precious metals, Generalised models of mineralising systems, Solution chemistry of gold and silver. Sedimentary ore deposits: Mechanically accumulated deposits, Chemical precipitates, Base metal deposits, Stratiform sulphide deposits, Secondary iron deposits including discussion of iron deposits of Ghana, Manganese deposits including manganese deposits of Ghana ,Bauxite deposits including those of Ghana. Industrial minerals: Definition of industrial minerals, Summary of uses of selected industrial minerals, Study of mode formation, mining and processing of selected prices and marketing.

GEOL 439
Geology Of Ghana (2 credits)

Course objective: To provide a deeper understanding of the general geology of Ghana. Introduction to the various geological terraines in Ghana: The Birimian, The Tarkwaian, Dahomeyan, The Togo, The Buem, The Voltaian, The Sekondi Group, Accraian, Keta Basin, The Tano Basin and Amissian Formation. The Birimian Supercrustal rocks: Theories on the stratigraphy of the Birimian; traditional Ghanaian concept, the Francophone concept and ideas from Ghanaian-German Mapping Project. Evolution of the Birimian. Stratigraphy, general petrology and mineralogy. Mineralization Potential. The Tarkwaian: Evolution of the Tarkwaian. Stratigraphy, general petrology and mineralogy. Mineralization potential. The Granitoids: Petrology, mineralogy, age relations and mineralization potential of: Cape Coast granites, Dixcove granites, Bongo and related granites, Winneba granites and the Basic granitoids

GEOL 442
Geology Of Africa  (3 credits)
Precambrian of Africa: The Archean, Kalahari Craton, Zaire Craton, Tanzanian Craton, West Africa Craton, East Saharan Craton. Early Proterozoic cratonic basins and mobile belts:  Kalahari cratonic basins, Vredefurt dome, Mamaqua mobile belt, Natal province, Magondi mobile belt, West African craton – Birimian, Zaire craton, Ubendian belt, Bangweulu block, Geological Evolution. Middle Proterozoic: Kibaran mobile belt, Regional tectonic model for the Kibaran belt, other terranes in Africa. Late Proterozoic  -  Early Palaeozoic Pan – African belts: The west African poly-deformational belt, The Moroccan anti-Atlas, The Trans-Saharan mobile belt, The South Atlantic mobile belt, The Katanga Orogen, The Western Rift mobile belt, Platform cover of Zaire and Tanzania cratons, The Mozambique belt of Kenya and Tanzania, The Arabian – Nubian shield. The Palaeozoic Sedimentary Basins in Africa: The Moroccan Hercynides, The West African Intracratonic basins, The Cape fold belt, The Karro basins. The Mesozoic – Cenozoic basins in Africa:  The Atlas Belt:  An Alpine Orogen in N.W Africa, Stratigraphic evolution of the Eastern Saharan platform, Evolution of the Atlantic Margins and Africa, Evolution of Eastern African margin, West and central African Cretaceous Rifts, Tertiary Rifts and Ocean Basins.

+Electives (select 7 credits per semester)
GEOL 403
Exploration Geophysics  (3 credits)
Theory: Instrumentation. Survey procedures. Data processing and interpretation. Methods: Seismic. Electrical (Resistivity, S.P. & I.P.). Electro-Magnetics. Gravity. Magnetics.  Practicals: Laboratory and field work to illustrate the various methods.

GEOL 407
Advanced Mineralogy (2 credits)

Selected phase systems: Introduction to thermodynamics, Gibbs phase rule, example of mineral stability of one-two-and three – component diagrams. Systematic and determinative mineralogy and analysis of some selected minerals. Practicals: Microscopic study of selected minerals.

GEOL 408
Engineering Geology (3 credits)

Site Investigations: Slope Stability in Soils and Rocks, rock Mass Classification, Bearing and Compressibility of Foundations, Preparation of Geotechnical Engineering Reports.

GEOL 415
Mathematical Methods & Geostatistics (2 credits)

GEOL 420
Field Mapping Project (8 credits)
GEOL 422
Remote Sensing (2 credits)

Electro-optical sensors: Overview. Scanner types in satellite remote sensing. Image distortions. Thermal IR characteristics. Internal thermal properties. Thermal behaviour of water bodies. Landsat programme: Landsat orbital characteristics. Landsat Multispectral Scanner. Return Beam Vidicon. Thematic Mapper. Spot programme. Microwave sensors: Radar Principles. Side-looking Airborne Radar (SLAR). Synthetic Aperture Radar (SAR). Digital image processing: Remote sensing process. Remote sensing data acquisition alternatives: Analogue image digitization. Remote sensing data already in digital format. Digital image data formats.  Image processing system considerations: Main frame, workstation, and personal computer image processing. Image processing functions. Image processing characteristics. Initial statistics extraction: The histogram and its significance to Image processing of remote sensing data. Univariate and multivariate image statistics. Image  preprocessing: Radiometric and geometric correction (Radiometric correction of remotely sensed data, Geometric correction of remotely-sensed data). Image enhancement: Image reduction and magnification. Contrast enhancement. Band rationing. Spatial filtering. Principal component analysis, vegetative indexes. Image classification. Supervised classification. Unsupervised classification. Fuzzy classification.
GEOL 424
Advanced Sedimentology & Sedimentary Petrology (2 credits)

Sandstone Diagenesis: Compositional and textural changes. Interpretation of Sandstone Composition: Provenace; tectonism; climate; diagenesis. Sedimentary Carbonates: Mineralogy; classification; texture; diagenesis. Chemical Sediments: Evaporite; iron in sedimentation; phosphates; silica. Environmental Analysis: The concept of sedimentary facies; facies analysis of vertical sections; facies models; exercises: Markov chain analysis. Environments of Deposition: Nonmarine (Fluvial, Eolian, Lacustrine) Transitional (estuaries, deltas ),Marine (beaches, tidal flats, shelves, deep marine). Practicals: Study of sedimentary rocks in hand specimen and under the microscope.

GEOL 426
Petroleum Geology (3 credits)

Geology of hydrocarbon accumulation: physical and chemical properties of oil and gas (natural gas, gas hydrates or condensates and crude oil). Exploration methods: Well drilling and completion, formation evaluation, geophysical methods of exploration, subsurface geology, remote sensing in exploration. The subsurface Environment: Temperature, pressure, fluid dynamics and subsurface waters. Generation and migration of Petroleum: Origin, organic matter productivity and preservation in modern and ancient sediments; kerogene and characteristics; petroleum migration. The Petroleum Reservoir: Porosity; permeability; capillary pressure, texture and their relationships, diagenesis of sandstones and carbonate reservoirs, traps and their classification, tar sands and oil shales reserve estimations and calculations, some examples of World’s Petroleum basins.

GEOL 427 
Micropaleontology (3 credits)

Foraminifera: Nature of living organism. Wall structure. Chamber development. Arrangement of chambers. Shapes of Test. Suture Type. Aperture variation. Ecology of living form . Classification [Families (Cushmans 1948), Superfamilies (Loeblich & Tappan, 1964, 1984), Subdivisions into Planktonic & Benthonic forms. Treatment of some genera here]. Stratigraphic distribution. Palaeoecology. Ostracods: Nature of Organism. Morphology. External features. Surface ornamentation. Hinge line. Muscle scars. Marine and non-marine ostracoda. Classification. Paleoecology, stratigraphic distribution (not detailed). Conodonts: Morphology. Types (Single cone, Bar  Type, Blade type, Arched blade, Platform). Palaecology of conodonts. Classification (not very detailed). Origin/Affinities of conodonts . Stratigraphic distribution. Diatoms: Nature of organism. Major morphological groups. Zoology/Palaeoecology. Industrial application (Diatomite as filters). Palynology: Definition of palynology. Some application of palynology. Pollen & Spore: Morphology. Distinguishing characteristics. Size, shape, aperture, wall structure.General forms used in describing pollen and spore. Stratigraphic distribution of some major spore and pollen groups. Dinoflagellates: Morphology. Theca and cyst. Cyst types. Paratabulation and ornamentation. Archeopyle. Major lineages and stratigraphic distribution. Palaeoecology. Acritarchs: Morphology. Major morphologic groups. Stratigraphic distribution. Palaeoecology. Practicals: Method of preparation of Microfossil. Organic walled - Palynomorphs, Mineral wall -  forams, ostracods etc. Study of microfossil under the microscope (what to look out for). Observation and description of models of some of microfossils (morphologic features).
GEOL 429
Plate Tectonics & Morphotectonics (2 credits)

Geotectonics: Definition.  Plate Tectonics: Tangential movements, vertical section through a plate, plate boundaries (Ridges, Trenches, Transform faults, Triple junctions). Characteristics. Types of subduction zones: Mariana type, Cordilleran type. Strain within plates: Rigid body, Non-hydrostatic stresses. Angular displacement of plate: Plate motions, Final position of plate. Changes in Tectonic setting. Plate Tectonics and Mountain belts: Explanation for geosynclines, Orogeneses, Orogenic setting (Island arcs, Andean types, Himalayan types). Plate Motion: Displacement theory, Driving mechanism of plates, Geometrical consequences of plate motions. Morphotectonics: Subsided areas, rifting, landforms, drainage patterns, lineaments.

GEOL 430
Topics Of Current Interest (2 credits)

GEOL 434
Environmental Geology (2 credits)

The relationship of Environmental Geology to Environmental Science Geology or Geosciences and the Environment defined. Pollution: Natural pollutants and human induced pollutants, pollution of water bodies and land resources, acid rain, Acid Rock Drainage (ARD), Acid Mine Drainage (AMD), photochemical smog, green house effect or global warming and ozone depletion, air pollution and meteorological factors affecting air pollution. Earth Resources: Non-renewable earth resources (metallic, non-metallic, fossil fuels), in relation to renewable resources, environmental and health impacts of mineral extraction and processing. Land degradation in relation to mining especially surface mining operations. Geological hazards and their environmental contributions. Groundwater: Environmental problems associated with groundwater extraction and management. E.I.A.: Environmental Impact Assessment and Environmental Management Systems.

GEOL 436
Exploration Methods (2 credits)

Exploration programme design: Literature and maps study. Geological studies of rock ore associations, tectonic settings and general structures. Past exploration or mining activities. Recommendations for regional reconnaissance. Reconnaissance Exploration: Remote sensing. Photo geology. Regional geological mapping. Airborne geophysics. Streams sediment geochemistry. Selection of areas for follow up or detailed exploration. Detailed or Follow-up exploration: Detailed geological mapping. Ground geophysics: magnetic surveys, electromagnetic surveys, gravity surveys, radiometric and seismic survey. Soil sampling. Pitting, trenching and rock chip sampling. Sampling and assaying Techniques. Drilling techniques. Project evaluation: Drilling. Bulk sampling. Reserve and grade estimation Economic Evaluation. Feasibility studies. Recommendations for mine development. Introduction to mining technology and mineral processing: Mining terminologies. Introduction to mining methods. Introduction to processing methods.

GEOL 441
Geological Disaster Management (2 credits)

Disasters: Definitions. Basic Principles (Hazards and Vulnerability, Disaster crunch model). Geological Hazards: Hazard types (Earthquakes, Volcanoes, Landslides, Soil & Coastal Erosion, etc.). Hazard Characteristics, Global distribution. Disaster Management Cycle: The Event, Recovery (Relief, Rehabilitation, Reconstruction). Protection (Mitigation, Preparedness). Disaster Management Plans: Hazard Mapping, Education and Training, Preparedness and Mitigation. Emergency Response and Relief Management. Recovery. Management Skills: Personal Matters. Team building. Practical Matters. Earthquakes: Basic Theory (Seismic waves, Source Parameters, Earthquake Size). Related Hazards (Ground Rupture & Shaking, Soil Liquefaction, Tsunamis, Ground Failure etc.). Earthquake Hazard Mitigation. Earthquake Prediction. Disaster Management in Ghana: Disaster types, NADMO, The Ghana National Disaster Management Plan.  Geological Disasters in Ghana.

GEOL 443
Geochemistry   (2 credits)

The intent of this course is to introduce the student to geochemistry and to further his/her understanding of the Earth through it.  The first two chapters (i.e., trace element geochemistry and isotope geochemistry) is intended to familiarize the student with the tools of geochemistry.  These tools are then used to dissect the Earth in the last two chapters.

Chapter 1: Trace Element Geochemistry: Definitions; Goldschmidt’s classification of the elements; the geochemical periodic table: the alkali & alkaline earth elements, the rare earth elements the high field strength elements, the first series transition metals, the noble metals, other elements. Trace element variations during melting and crystallization.

Chapter 2: Radiogenic Isotope Geochemistry: The decay of excited and unstable nuclei; basics of radiogenic isotope  geochemistry; geochronology; decay systems and their applications (e.g., Rb – Sr, Sm – Nd, U – Th – Pb, K – Ar).

Chapter 3: Cosmochemistry:  Nucleosynthesis, meteorites, time and the isotopic composition of the solar system, Formation of the Solar system, Formation of the Planets; the moon;  its chemistry history and relation to earth.

Chapter  4:  Geochemistry of the Earth’s Mantle and Core: The upper mantle; phase transition in the mantle; the lower mantle; mantle geochemical reservoirs.

Chapter 5: Geochemistry of the Earth’s Crust: The oceanic crust; island arc geochemistry; the upper continental crust; the lower continental crust; growth of the continental crust.

GEOL 445
Hydrogeology  (2 credits)

Groundwater and the hydrologic cycle: Steady-state regional groundwater flow. Steady-state hydrologic budgets. Transient regional groundwater flow. Infiltration and groundwater recharge. Hillslope hydrology and streamflow generation. Baseflow recession and bank storage. Groundwater-Lake interactions. Fluctuations in groundwater levels. Groundwater resource evaluation: Development of groundwater resources. Exploration for aquifers. The response of an ideal aquifer to pumping. Measurement of parameters: laboratory tests and piezometers. Estimation of saturated hydraulic conductivity. Prediction of yield by numerical and analog simulations. Basin yield . Seawater intrusion. Well drilling methods: Cable tool methods. Direct Rotary drilling. Drilling fluids. Reverse circulation rotary drilling. Air drilling systems. Jet drilling. Hydraulic-Percussion methods. Fishing tools. Grouting and sealing well casing. Well screens and methods of sediment size analysis: Continuous-slots screen. Other types of well screens. Sediment-size analysis. Water well design: Casing diameter. Casing materials. Well depth. Well screen length. Well screen slot opening. Formation stabilizer. Well screen diameter. Entrance velocity. Screen transmission capacity. Selection of materials. Design of domestic wells. Sanitary protection. Installation and removal of screens: Pull-back methods. Open-hole methods for screen installation. Installation of Plastic screens. Jelling and bail down methods. Installing well points. Removing well screens. Water well development: Well development methods. Development of rock wells. Aquifer development techniques. Well and pump maintenance and rehabilitation: Causes of well performance deteriorating. Causes of well failure. Groundwater quality and contamination: Water quality standards. Transport processes. Hydrochemical behaviour of contaminants. Measurement of parameters. Sources of contaminants

GEOL 449
Computer Application For Geologist

Course description: The course provides a thorough understanding of the use of personal computers and its application in Earth Science (such as GIS, Remote Sensing, and other geological related programs). It concentrates on the general use of Personal Computers for data processing and analysis as well as Map preparations. General education aims: To become proficient in the use of personal computers for digital mapping, processing and analyses.

LEVEL 300 COURSES

BSc Combined Subject Major Programmes
Core: 14 Credits
GEOL 307
Mineralogy    (2 credits)

Microscopic study of crystals and minerals. Description and properties of simple waves, combination of waves, path difference, light waves in isotropic and anisotropic media, linearly polarized light, features and use of polarising microscope, principles and practice of immersion methods, interference effects between crossed and parallel polars, interference colours in white light, extinction angles, interference effects for uniaxial and biaxial crystals. The structure and classification of minerals. Systematic and determinative mineralogy of rock forming minerals: structure, chemistry, optical and physical properties, distinguishing features, and paragenesis of olivine group, garnet group, epidote group, chlorite group, sphene, chloritoid, tourmaline, pyroxene group amphibole group, mica group, chlorite, serpentine, kaolinite group, feldspar group, silicon minerals, nepheline, leucite, haematite, ilmenite, magnetite, carbonates and apatite. Stability relations: structure and phase relations of graphite, quartz, calcite and kyanite. Mineral stability diagrams of one component system.  Practicals: Thin section study of minerals.

GEOL 309
Stratigraphy And Stratigraphic Principles    (2 credits)

Basic concepts of geologic processes: Principle of uniformitarianism. Principle of original horizontality. Principle of superposition. Principle of cross cutting relationship of rocks. Principle of faunal succession. Physical stratigraphy: Rock-stratigraphic unit: Local section in stratigraphy, type section concept, (Member-Formation-Group) e.g. Sekondian Group. Time-rock unit. Time unit. Sedimentary Environment: Definition of sedimentary environment. Indicators of sedimentary environment. Common sedimentary environments (Non marine, Marine, Transitional). Lithostratigraphic Analysis: Development of sedimentary facies. Movement of facies pattern (Transgression, Regression). Time-transgressive stratigraphic units. Construction of lithofacies and paleogeographic maps.  Correlation: Basic correlation techniques: Lithologic similarity, physical tracking, stratigraphic sequence and thickness, paleontologic criteria, electric log characteristics. Common correlation problems: Facies change, Structural deformation, Incomplete and covered sections. Biostratigraphic analysis: Concept of evolution. Use of fossils as stratigraphic markers: Index fossils. Biozones (Interval zone, Assemblage zone, Abundance zone). Biofacies correlation: Advantages, Disadvantages. Unconformities and diastem. Seismic stratigraphy. Practicals: Correlation exercise. Graphic correlation techniques.

GEOL 310
Field Exercises    (2 credits)

Two one-day field courses and one-several days field courses on illustration of lectures. Visits to Dahomeyan, Togo, Buem, Voltaian and Winneba granitoids. Geological terrains.

GEOL 314
Igneous & Metamorphic Petrology    (2 credits)
Origin and composition of the Earth’s crust: Proto-crust. Oceanic crust. Continental crust. Igneous Rocks: Definition. Volcanic rocks. Plutonic rocks. Hypabyssal rock. Genesis of Igneous rocks: Source rock material. Melting and magma formation. Magmatic Processes. Types of magma and composition. Mode and Emplacement of Igneous rocks: Extrusive/Volcanic rock. Intrusive/Plutonic rocks. Hypabyssal rocks. Classification and Description of igneous rocks: Types of composition of Igneous rocks. Texture of Igneous rocks. Classes of Igneous rocks. Igneous Rock suites: Definition. Silica (saturated and silica – oversaturated subalkali suites). Silica (undersaturated alkali suites). Metamorphic rocks: Definition. Textures, Fabrics and structures. Sources of rocks. Processes (Prograde and Retrograde). Mode and Environment of fourmation of Metamorphic rocks: Contact metamorphism. Regional metamorphism. Dynamothermal metamorphism. Classification and Description of Metamorphic rocks: Pelitic metamorphic rocks. Foliated metamorphic rocks. Non-foliated metamorphic rocks. Description of metamorphic rocks. Goldschmidts  Mineralogical Phase Rule: Definition of the concept. Derivation from Gibbs phase rule. Application of the concept. Petrogenetic grid: Definition. Isograd. For pelites. For carbonates. Concept of Metamorphic Facies: Definition. Metamorphic grade. Metamorphic facies. Metamorphic zones. Metamorphic Facies series: Definition. Types of facies series

GEOL 320
Field Mapping Techniques     (2 credits)

Philosophy and Organization of a Field Study: Field Geology in General; Geologic Maps and Mapping; Selecting a Field Study; Preparations for the Field; Work in the Field; Completing a Field Study.  Basic Equipment and Its Uses: Equipment for Sampling and Recording; Selecting and Using a Hand Lens; The Compass; Taking a Compass Bearing; The Clinometer; Calculating Vertical Distances; The Hand Level; Taping and Pacing Distances.  Basic Procedures at Outcrops: Observations in the Field; Interpretation of the Outcrop; Taking Field Notes; Drawing and Photographing Outcrops; Measuring Strike and Dip; Measuring Attitudes of Linear Features; Finding and Collecting Fossils; Collecting Rock Samples. Identifying Rocks in the Field: General Rationale; Textures of Sedimentary Rocks; Naming Sedimentary Rocks; Textures of Igneous Rocks; Naming Igneous Rocks; Textures of Metamorphic Rocks; Naming Metamorphic Rocks Mapping Rock Units and Structures: A Geologic Pace and Compass Traverse; Finding and Tracing Contacts Between Rock Units; Refining and Correlating Geologic Units; Mapping Geologic Structures; Rapid (Reconnaissance) Geologic Mapping; Outcrop Maps, Maps of Surficial Deposits, and Bedrock Maps; Mapping Engineering Geologic Units. Geologic Mapping on a Topographic Base: Topographic Maps; Preparations for a Mapping Project; Locating Points in the Field; Interpretation of Geologic Lines on a Topographic Base; Office Routines; Constructing Vertical Cross Sections. Use of Aerial Photographs and Other Remote Imagery: Conventional Aerial Photographs; Other Kinds of Remote-sensed Imagery; Photogeologic Studies; Equipment and Preparations for a Field Project; Determining Photograph Scales and Orientations; Locating Photo Points in the Field; Geologic Mapping in the Field; Compiling Data from Aerial Photographs; Cross Sections from Aerial Photographs; Compiling a Map by the Radial Line Method. Stratigraphic Sections: Preliminary Steps; Subdividing and Describing a Section; Covered, Deformed, or Laterally Variable Strata; Measurement with the Jacob Staff; Measurement using Eye Height and a Brunton Compass; Tape-Compass- Clinometer Method; Transit Method; Plane Table Methods; Presenting Stratigraphic Sections. Features of Deformed Rocks: Early Formed Deformational Features; Determining Directions and Amounts of Strain; Folds; Foliations, Cleavages, and Related Lineations; Faults; Joints; Melanges.
GEOL 322
Introduction To) Paleontology    (2 credits)
Protozoa: Brief introductory notes on foraminefera, radiolaria, diatoms, coccoliths (with more emphasis on forams). Nature of the organism. Geologic history. Paleoecology. Porifera: Nature of the organism (emphasis on skeleton). Classification. Geologic importance. Paleoecology. Archeocytha: Nature of organism. Distribution. Stratigraphic use. Cnidaria (Corals): Nature of organism. Classification. Class: Anthozoa (Growth of septa, Colony type and habit, Rejuvenesence in the corals, Evolution and paleoecology). Class:  Tabulata (Nature and form of corallum, Evolution and paleoecology). Corals as reef builders.  Brachiopoda: Nature and morphology of organism. Classification. Hinge and articulation. Teeth, sockets and accessory structures. Muscle arrangement. Stratigraphic use. Mollusca: Nature of organism. Classification. Class: Bivalvia (Shell morphology and orientation, Dentition, Muscle and ligament, Life habits, Stratigraphic use). Class: Gastropoda (Nature and morphology of shell, Paleoecology and geologic history, Stratigraphic use). Class: Cephalopoda (Nature and morphology of shell, Difference between ammonoid and nautiloid shells. Sutures: Suture type. Use of sutures in generic differentiation and stratigraphic identification. Phylogeny and evolution in the Ammonoids. Hemichordata: Nature of organism. Classification. Geologic history of the graptolites. Stratigraphic use as important index fossils for Ordovician/Silurian seas. Paleoecology and Environmental stratigraphy. Environmental Reconstruction and The Earth Science. Practical: Identification and sketching of some specimens of the phyla of organisms indicated above. Classification of the specimens. Description of the specimens. Geologic age of the specimens.

GEOL 324
Introduction To Geology Of Ghana     (2 credits)
Course objective: To provide an introductory understanding of the broad aspects of the geology of Ghana, and a more in-depth study of the coastal sedimentary rocks, the Togo belt, the Voltaian Formation and the Dahomeyan System. General outline of the geology of Ghana: Brief discussion of the various geological terranes: regional stratigraphy, petrology, mineralogy, structure, metamorphism, age and field relations. Coastal sedimentary rocks: More detailed discussion on the stratigraphy, age, structures, petrology and mineralogy of the Sekondi Group, Accraian, Keta Basin and the Tano Basin. The Togo Belt: The two units of the belt; namely the Togo series and Buem formation would be discussed in more detail.  Structural relationship, evolution, stratigraphic units, mineralogy, structural features, age and mineralisation potential would be emphasised. The Dahomeyan System: Elaborate discussion of the various stratigraphic units, namely the acid and basic Dahomeyan and the rare nepheline syenite rock.  Petrology, mineralogy, structures, metamorphism, reasons for multiple age regimes and mineralization potential.  The relationship between the Dahomeyan and the Togo belt would be discussed.

+Electives (Select a minimum of 2 credits per semester)
GEOL 302
Introduction To Exploration Geophysics   (2 credits)

Introduction: The basic principles of geophysical prospecting methods. Their Scope.Their Limitations. Methods: Seismic. Electrical (Resistivity, S.P., I.P.). Electromagnetics. Gravity. Magnetics.

GEOL 305
Introduction To Engineering Geology  (2 credits)
Definition and Scope of Engineering Geology.  Soils: origin, types, composition, uses and testing standards. Index properties, Soil Classification, Phase Relationships, Engineering Description of soils, Engineering Description of Rocks, soil Stabilization, Compaction and Earthworks Construction control, Water in soils, Shear strength and Laboratory tests.

GEOL 308
Structural Geology   (2 credits)

Strain: Measurements of strain in rocks, mechanical behaviour of rocks, microstructures and deformation mechanisms. Folds: Fold geometry and classification, mechanics of folding, complex folds. Fracture and faults:  Joint and shear fractures fault classification and terminology, fault mechanics – thrust faults, strike-sup fault, normal faults. Cleavage and Foliations: Definitions:  Cleavage refraction, mechanics of various types of cleavage, strain and slaty cleavage, crenulation cleavage, cleavage fans and transecting cleavages, Transposition. Lineations: Slickensides, intersecting lineations, mineral lineations, axes of pressure shadows, axes of rotated minerals, rods, axes of elongate objects, mullions, boudinage, chocolate block boudinage,  strain lineations as shear – sense indicators, interpretation of linear structure. Microstructures: Geometrical aspects (petrofabrics), tectonic picture   (petro – tectonics), Fabric elements and components, correlation between petrofabrics and petro-tectonics, direct and indirect componental movements, time relationship of deformation and crystallisation, drawing conclusions,  metamorphic textures. From microstructures to mesotructures. From mesostructures to macrostructures. Analysis of structures: Macroscopic structures, mesoscopic structures, microscopic structures, fabric of a rock, S – tectonites, L – tectonites, B – tectonites. Statistical analysis of structures: How to plot planes and interpret them. How to plot lines and interpret them. Rose diagrams for joints and faults. Homogeneity and inhomogeneity of fabrics and elements of structures. Symmetry of fabrics. (&(  diagrams.

GEOL 313
Basic Computer Applications For Geologists    (2 credits)
Course description: The course provides a thorough understanding of the use of personal computers.  It concentrates on the use of windows and the most common office applications. General education aims: To become confident with the use of personal computers. To become proficient with windows operating systems. To understand the use of word processors, spreadsheets, and databases. To have confidence in using computers for assignments in other subjects. To have the confidence to proceed to more advanced applications packages. Introduction: Familiarization with the PC hardware, Keyboard, Mouse, Monitor and Printer. Windows operating system and file management: windows system, toolbars, opening, sizing and closing windows.  Operating in multiple windows and transferring data between them.  Folders and files and a brief look at the MS - DOS system. Windows editor: The use and limitations of Notepad as a simple word processor. Word processing: Use of windows based word processing system to produce simple reports. Formatting, editing and printing tables. Introduction to mail-merge techniques. Spreadsheets: Spreadsheet concepts, building simple spreadsheets, relative and absolute addressing, formulae and functions. Graphical representation of data in graphs and charts. Databases: Brief introduction to database concepts. Relational databases. Preparation of simple database, merging and sorting tables.

GEOL 315
Physics Of The Earth’s Interior   (2 credits)
Introduction: Earth at a Glance, the Shape, size and Interior of the earth. Physics as a tool for studying the Interior. History of Ideas about the Earth: The Geocentric Universe, Heliocentric (Sun – Centered) theory of planetary motion, Kepler’s Laws,  Newton’s Laws,  Structure and composition of the Interior. The Shape and size of the Earth: Gravity, the Earth in orbit, the Geoid, the reference spheriod, Earth’s Tides. The Structure and Composition of the Interior: Seismic Waves and Wave Velocities inside the Earth, Variation of Density within the earth, Variation of temperature and heat within the earth, Free oscillations of the earth, Volcanism, Summary of the earth’s Interior. Geomagnetism: The geomagnetic field, Origin of the main field, The external magnetic field, Rock magnetization, Natural Remnant magnetization. Magnetic pole reversals, Tectonic plate boundaries.

GEOL 319
Introduction To Hydrogeology    (2 credits)

Introduction: History and scope of Hydrogeology. Review of concepts and terminology. Occurrence of groundwater under different geologic conditions. Hydrologic equation and Darcy’s Law. Units and dimensions. Hydrological cycle and hydrometeorology: Hydrological cycle.  Hydrometeorology. Evaporation (Processes and Data collection, Data  analysis and presentation). Precipitation (Processes and Data collection,  Elementary statistical concepts applied to precipitation analysis). Rainfall-Run-off relationships (Rational method, Time-Area method, Hydrograph Analysis). The Unit Hydrograph. Physical properties affecting groundwater flow  and principles of groundwater flow: Darcy’s Law. Hydraulic Head and Fluid Potential (Hubbert Analysis and the Fluid Potential, Piezometers and Piezometer Nests). Hydraulic Conductivity and Permeability. Heterogeneity and Anisotropy of  Hydraulic Conductivity (Homogeneity and Heterogeneity, Isotropy and Anisotropy, Darcy’s Law in 3-Dimensions). Porosity of Earth Materials. Aquifers Types (Aquifers, aquicludes, aquitards, Confined, semi-confined, Unconfined, Semi-unconfined  aquifers, Potentiometric surface). Steady-state flow and Transient Flow. Compressibility and Effective Stress (Compressibility of water, Effective Stress, Compressibility of a Porous medium, Aquifer Compressibility). Transmissivity  and Storativity (Specific Storage, Transmissivity and Storativity of a Confined Aquifer, Transmissivity and Specific Yield of an Unconfined Aquifer). Equations of Groundwater Flow (Confined Aquifers, Unconfined Aquifers). Solution  of Flow Equations. Gradient of Hydraulic Head. Relationship of Groundwater Flow Direction to grad h. Flow Lines  and Flow nets. Refraction of Flow Lines . Steady Flow in a Confined Aquifer. Steady Flow in an Unconfined Aquifer. Introduction to Groundwater Resource Evaluation.

GEOL 326
Fundamentals Of Mineral Economic And Evaluation    (2 credits)

Course objective: To provide an introductory understanding of the broad aspects of the Minerals industry, ore reserve classification and estimation, and project evaluation criteria. Interim Assessments: Two assignments (10%), Interim assessment (20%). Introduction to Mineral Economics: Minerals marketing and sales contracts, cash and future trading, supply and demand and the effects on pricing, the concept of the commodity price hedging and mergers. Uniqueness of Mining Sector Investments: Factors that make mining sector investments unique: capital intensity, long pre-production period, high risk (types of risks), non renewability of the resource; mine taxation - types: corporate income taxes, royalty, duties, capital allowances and other exemptions; impact of taxation on mining projects. Ore reserve Estimation: Concept of “the ore reserve problem”, mine life, ore reserves; mineral resource classification schemes; reserve estimation techniques (traditional land statistical methods); the concept of ore dilution and losses, grade control, cut-off grade, marginal, target and profitability grade. The Concept of Valuation: Types of valuation, approaches to valuation; cost and revenue types and estimation methods, levels of margins of error in estimation. Mineral Project Evaluation Criteria: Concept of Time Value of Money, discounted and non-discounted cash flow concepts; Project selection criteria: discounted and non-discounted payback period, net present value (NPV) and rate of return (ROR). Introduction to Ghana’s Mineral Policy: Mining sector governmental institutions, mining and minerals laws and guidelines, Procedures for granting various types of mining licenses. Environmental Considerations in Mining Sector Management: The role of EPA, Mining environmental guidelines, concept and requirement for Environmental Impact Assessment (EIA) and Environmental Management plans (EMP) for mineral projects, Environmental cost considerations in project selection.

GEOL 328
Introduction To Remote Sensing: Photogeology    (2 credits)
Overview of remote sensing: Definition of remote sensing. Electromagnetic energy, radiation and spectrum. Remote sensing regions. Solar and terrestrial radiation. EMR-Atmosphere interactions. Atmosphere absorption and transmission. Atmospheric scattering. EMR-surface interactions. Spectral signatures. Multi concepts in remote sensing. Cameras, films and filters: Types of photographs. The framing camera and mapping camera. Film exposure and lens speed. Ground distance. Films and filters. Types of photography. Principles of airphoto interpretation: Definition. Recognition elements. Geological interpretations. Photointerpretation keys. Flight Procedure for stereo coverage. Preparing photographs for stereo viewing. Pseudoscopic views. Vertical exaggeration in stereo viewing. Principles of photogrammetry: Photogrammetry and scale. Scale determination. Image displacement on vertical airphotos and the effects of relief and tilt displacements. Computing heights. Parallel wedge, ladder, parallel bar. Acquisition of aerial photographs: Technical specifications for new photography. Determining Photo coverage.

GEOL 331 
Sedimentology And Sedimentary Petrology     (2 credits)
General Introduction: Scope of sedimentology; chemical and physical processes of sedimentation. Textures of Detrital Sediments: Primary grain fabric; grain size; grain morphology; exercises. Classification of Clastic Sedimentary Rocks: sandstone, mudstone, conglomerate, exercises:  rock classification.  Simple statistical analysis using the Mann-Whitney U-test. Description of Sedimentary Structures: Structures on the upper bedding surface; internal structures; sole marks; structures formed by soft-sediment deformation; structures of chemical and biological origin; exercises.Analysis of Sedimentary Structures: Paleocurrent analysis, correction of data for tectonic tilt; graphic presentation of directional data; moving-average maps; exercises. Practicals: Study of sedimentary rocks under the microscope; grain size analysis.

Geol 334
Geological Map Interpretation      (2 credits)
Introduction of Area: Expanse (Area and position in the world). Grids on map (Northings, Eastings). Recognition and interpreting stratigraphic columns on map: Breaks in stratigraphy. Drifts deposits. Solid rocks. Profile and section drawing.

Structures: Recognition of folds: Types of folds. Faults:Recognition of faults. Type of faults. (Normal, Reverse, Grabben, etc). Unconformity: Recognition of unconformity. Type of unconformity. Relationship of folds and faults: Identification of intrusives (sills, dyke) in relation to bedding. Geologic history of area. Economic Geology of area. Introduction to stereographic projection: Use of stereonet. True and apparent dips. Intersecting inclined planes. Rotation of the sphere. Rotation about induced axis. Stereographic projection as an auxiliary to final solution. Tectonic synthesis in stereographic projection.

GEOL 344
Exploration Geochemistry    (2 credits)
Basic Principles: The geochemical environment; primary dispersion; secondary dispersion (pH and Eh conditons, adsorption); association of elements; geochemical anomalies (residual soil, transported soil, seepage, vegetation, etc) Statistical Treatment of Geochemical Data: Statistical treatment of background values; selection of anomalous values; moving average maps; computer methods; exercises. Weathering: Physical weathering; chemical weathering; biogenic agents in weathering; factors affecting weathering processes; products of weathering. Soil Formation: Soil profile development; factors affecting soil formation; classification of soils. Types of Surveys: Low and high-density surveys; reconnaissance and detailed surveys; orientation surveys. Drainage Surveys: Field methods; plotting and presentation of data; follow-up work; case studies. Geochemical Soil Surveys: Field procedures; sample collection; plotting of data; follow-up work; case studies. Vegetation Surveys: Geobotanical surveys; biogeochemical surveys; advantages and limitations of vegetation surveys. Analytical methods: Colorimetry; emission spectroscopy; X-ray fluorescence (XRF); other methods.

LEVEL 400

Core: 9 credits

GEOL 409
Advanced Igneous & Metamorphic Petrology (3 credits)

Melts, Magmas and Igneous Rocks: Origin and Development of silicate melts and magmas. Igneous processes. Composition of Igneous rocks. Compositional Analysis of Igneous Rocks and Minerals. Metamorphic processes: Metamorphic processes (Thermodynamics involving P-T-X, Diffusion H2O, CO2). Metamorphism, Metasomatism. Magmatisation: Definition. Migmatites. Characteristics final features and mechanism of their formation. Analysis of metamorphic Rock Mineral Assemblages: Use of compositional phase diagram. Mineral reaction Textures. The crust of the Earth: Types of crust of the Earth. Development of oceanic and continental crusts. Significance of the crust. Granite Genesis: Definition of granite and granitoid. Granite genesis (Magmatic granite formation and granitisation). The granite problem. Type of granites. Significance of granites. Study of selected rock suites of West Africa: The Birimian supracrustals. The Dahomeyan genesis. The younger granites of Nigeria. The kimberlites. Study of selected rock suites of the World: Greenstones. Anorthosites. Carbonatites. Charnockites. Komatiites. Ophiolites.

GEOL 437
Earth Resources (2 credits)

Course objective: To study economic mineral deposits including industrial minerals and fossil fuels. Introduction: Definition of resource and ore reserves, Introduction to mineral economics, Distribution, nature and morphology of ore bodies, Mineral provinces, regions and districts. Ore bearing fluids: Types of fluids, Deposition of ore, Migration of ore fluids, Fluid inclusions and isotopic studies of ore fluids. Classification of ore deposits: Discussion of classification schemes, Magmatic segregation deposits e.g. Chromium, and the Platinum Group of Metals (PGM), Pegmatites. Primary sources of diamond: Diamond genesis, Kimberlites, Lamproites, Diamond marketing. Hydrothermal precious metal deposits: Sources of precious metal-bearing hydrothermal mineralising fluids, Mechanism of deposition of precious metals, Generalised models of mineralising systems, Solution chemistry of gold and silver. Sedimentary ore deposits: Mechanically accumulated deposits, Chemical precipitates, Base metal deposits, Stratiform sulphide deposits, Secondary iron deposits including discussion of iron deposits of Ghana, Manganese deposits including manganese deposits of Ghana ,Bauxite deposits including those of Ghana. Industrial minerals: Definition of industrial minerals, Summary of uses of selected industrial minerals, Study of mode formation, mining and processing of selected prices and marketing.

GEOL 439
Geology Of Ghana (2 credits)

Course objective: To provide a deeper understanding of the general geology of Ghana. Introduction to the various geological terraines in Ghana: The Birimian, The Tarkwaian, Dahomeyan, The Togo, The Buem, The Voltaian, The Sekondi Group, Accraian, Keta Basin, The Tano Basin and Amissian Formation. The Birimian Supercrustal rocks: Theories on the stratigraphy of the Birimian; traditional Ghanaian concept, the Francophone concept and ideas from Ghanaian-German Mapping Project. Evolution of the Birimian. Stratigraphy, general petrology and mineralogy. Mineralization Potential. The Tarkwaian: Evolution of the Tarkwaian. Stratigraphy, general petrology and mineralogy. Mineralization potential. The Granitoids: Petrology, mineralogy, age relations and mineralization potential of: Cape Coast granites, Dixcove granites, Bongo and related granites, Winneba granites and the Basic granitoids

GEOL 442
Geology Of Africa  (3 credits)
Precambrian of Africa: The Archean, Kalahari Craton, Zaire Craton, Tanzanian Craton, West Africa Craton, East Saharan Craton. Early Proterozoic cratonic basins and mobile belts:  Kalahari cratonic basins, Vredefurt dome, Mamaqua mobile belt, Natal province, Magondi mobile belt, West African craton – Birimian, Zaire craton, Ubendian belt, Bangweulu block, Geological Evolution. Middle Proterozoic: Kibaran mobile belt, Regional tectonic model for the Kibaran belt, other terranes in Africa. Late Proterozoic  -  Early Palaeozoic Pan – African belts: The west African poly-deformational belt, The Moroccan anti-Atlas, The Trans-Saharan mobile belt, The South Atlantic mobile belt, The Katanga Orogen, The Western Rift mobile belt, Platform cover of Zaire and Tanzania cratons, The Mozambique belt of Kenya and Tanzania, The Arabian – Nubian shield. The Palaeozoic Sedimentary Basins in Africa: The Moroccan Hercynides, The West African Intracratonic basins, The Cape fold belt, The Karro basins. The Mesozoic – Cenozoic basins in Africa: The Atlas Belt:  An Alpine Orogen in N.W Africa, Stratigraphic evolution of the Eastern Saharan platform, Evolution of the Atlantic Margins and Africa, Evolution of Eastern African margin, West and central African Cretaceous Rifts, Tertiary Rifts and Ocean Basins.

+Electives (Select minimum of 4 credits per semester)
GEOL 400
Field Exercises (1 credit)

10 days field excursion to geological features of the Birimian and Tarkwaian.  Visits also to selected mine sites to see the geology and mining of the ore.

GEOL 403
Exploration Geophysics    (3 credits)
Theory: Instrumentation. Survey procedures. Data processing and interpretation. Methods: Seismic. Electrical (Resistivity, S.P. & I.P.). Electro-Magnetics. Gravity. Magnetics. Practicals: Laboratory and field work to illustrate the various methods.

GEOL 407
Advanced Mineralogy     (2 credits)

Selected phase systems: Introduction to thermodynamics, Gibbs phase rule, example of mineral stability of one-two-and three – component diagrams. Systematic and determinative mineralogy and analysis of some selected minerals. Practicals: Microscopic study of selected minerals.

GEOL 408
Engineering Geology     (3 credits)

Site Investigations: Slope Stability in Soils and Rocks, rock Mass Classification, Bearing and Compressibility of Foundations, Preparation of Geotechnical Engineering Reports.

GEOL 422
Remote Sensing (2 credits)

Electro-optical sensors: Overview. Scanner types in satellite remote sensing. Image distortions. Thermal IR characteristics. Internal thermal properties. Thermal behaviour of water bodies. Landsat programme: Landsat orbital characteristics. Landsat Multispectral Scanner. Return Beam Vidicon. Thematic Mapper. Spot programme. Microwave sensors: Radar Principles. Side-looking Airborne Radar (SLAR). Synthetic Aperture Radar (SAR). Digital image processing: Remote sensing process. Remote sensing data acquisition alternatives: Analogue image digitization. Remote sensing data already in digital format. Digital image data formats.  Image processing system considerations: Main frame, workstation, and personal computer image processing. Image processing functions. Image processing characteristics. Initial statistics extraction: The histogram and its significance to Image processing of remote sensing data. Univariate and multivariate image statistics. Image  preprocessing: Radiometric and geometric correction (Radiometric correction of remotely sensed data, Geometric correction of remotely-sensed data). Image enhancement: Image reduction and magnification. Contrast enhancement. Band rationing. Spatial filtering. Principal component analysis, vegetative indexes. Image classification. Supervised classification. Unsupervised classification. Fuzzy classification.
GEOL 424
Advanced Sedimentology & Sedimentary Petrology (2 credits)

Sandstone Diagenesis: Compositional and textural changes. Interpretation of Sandstone Composition: Provenace; tectonism; climate; diagenesis. Sedimentary Carbonates: Mineralogy; classification; texture; diagenesis. Chemical Sediments: Evaporite; iron in sedimentation; phosphates; silica. Environmental Analysis: The concept of sedimentary facies; facies analysis of vertical sections; facies models; exercises: Markov chain analysis. Environments of Deposition: Nonmarine (Fluvial, Eolian, Lacustrine) Transitional (estuaries, deltas ),Marine (beaches, tidal flats, shelves, deep marine). Practicals: Study of sedimentary rocks in hand specimen and under the microscope.

GEOL 426
Petroleum Geology (3 credits)

Geology of hydrocarbon accumulation: physical and chemical properties of oil and gas (natural gas, gas hydrates or condensates and crude oil). Exploration methods: Well drilling and completion, formation evaluation, geophysical methods of exploration, subsurface geology, remote sensing in exploration. The subsurface Environment: Temperature, pressure, fluid dynamics and subsurface waters. Generation and migration of Petroleum: Origin, organic matter productivity and preservation in modern and ancient sediments; kerogene and characteristics; petroleum migration. The Petroleum Reservoir: Porosity; permeability; capillary pressure, texture and their relationships, diagenesis of sandstones and carbonate reservoirs, traps and their classification, tar sands and oil shales reserve estimations and calculations, some examples of World’s Petroleum basins.

GEOL 427 
Micropaleontology (3 credits)

Foraminifera: Nature of living organism. Wall structure. Chamber development. Arrangement of chambers. Shapes of Test. Suture Type. Aperture variation. Ecology of living form . Classification [Families (Cushmans 1948), Superfamilies (Loeblich & Tappan, 1964, 1984), Subdivisions into Planktonic & Benthonic forms. Treatment of some genera here]. Stratigraphic distribution. Palaeoecology. Ostracods: Nature of Organism. Morphology. External features. Surface ornamentation. Hinge line. Muscle scars. Marine and non-marine ostracoda. Classification. Paleoecology, stratigraphic distribution (not detailed). Conodonts: Morphology. Types (Single cone, Bar  Type, Blade type, Arched blade, Platform). Palaecology of conodonts. Classification (not very detailed). Origin/Affinities of conodonts . Stratigraphic distribution. Diatoms: Nature of organism. Major morphological groups. Zoology/Palaeoecology. Industrial application (Diatomite as filters). Palynology: Definition of palynology. Some application of palynology. Pollen & Spore: Morphology. Distinguishing characteristics. Size, shape, aperture, wall structure.General forms used in describing pollen and spore. Stratigraphic distribution of some major spore and pollen groups. Dinoflagellates: Morphology. Theca and cyst. Cyst types. Paratabulation and ornamentation. Archeopyle. Major lineages and stratigraphic distribution. Palaeoecology. Acritarchs: Morphology. Major morphologic groups. Stratigraphic distribution. Palaeoecology. Practicals: Method of preparation of Microfossil. Organic walled - Palynomorphs, Mineral wall -  forams, ostracods etc. Study of microfossil under the microscope (what to look out for). Observation and description of models of some of microfossils (morphologic features).
GEOL 429
Plate Tectonics & Morphotectonics (2 credits)

Geotectonics: Definition.  Plate Tectonics: Tangential movements, vertical section through a plate, plate boundaries (Ridges, Trenches, Transform faults, Triple junctions). Characteristics. Types of subduction zones: Mariana type, Cordilleran type. Strain within plates: Rigid body, Non-hydrostatic stresses. Angular displacement of plate: Plate motions, Final position of plate. Changes in Tectonic setting. Plate Tectonics and Mountain belts: Explanation for geosynclines, Orogeneses, Orogenic setting (Island arcs, Andean types, Himalayan types). Plate Motion: Displacement theory, Driving mechanism of plates, Geometrical consequences of plate motions. Morphotectonics: Subsided areas, rifting, landforms, drainage patterns, lineaments.

GEOL 430
Topics Of Current Interest (2 credits)

GEOL 434
Environmental Geology (2 credits)

The relationship of Environmental Geology to Environmental Science Geology or Geosciences and the Environment defined. Pollution: Natural pollutants and human induced pollutants, pollution of water bodies and land resources, acid rain, Acid Rock Drainage (ARD), Acid Mine Drainage (AMD), photochemical smog, green house effect or global warming and ozone depletion, air pollution and meteorological factors affecting air pollution. Earth Resources: Non-renewable earth resources (metallic, non-metallic, fossil fuels), in relation to renewable resources, environmental and health impacts of mineral extraction and processing. Land degradation in relation to mining especially surface mining operations. Geological hazards and their environmental contributions. Groundwater: Environmental problems associated with groundwater extraction and management. E.I.A.: Environmental Impact Assessment and Environmental Management Systems.

GEOL 436
Exploration Methods (2 credits)

Exploration programme design: Literature and maps study. Geological studies of rock ore associations, tectonic settings and general structures. Past exploration or mining activities. Recommendations for regional reconnaissance. Reconnaissance Exploration: Remote sensing. Photo geology. Regional geological mapping. Airborne geophysics. Streams sediment geochemistry. Selection of areas for follow up or detailed exploration. Detailed or Follow-up exploration: Detailed geological mapping. Ground geophysics: magnetic surveys, electromagnetic surveys, gravity surveys, radiometric and seismic survey. Soil sampling. Pitting, trenching and rock chip sampling. Sampling and assaying Techniques. Drilling techniques. Project evaluation: Drilling. Bulk sampling. Reserve and grade estimation Economic Evaluation. Feasibility studies. Recommendations for mine development. Introduction to mining technology and mineral processing: Mining terminologies. Introduction to mining methods. Introduction to processing methods.

GEOL 441
Geological Disaster Management (2 credits)

Disasters: Definitions. Basic Principles (Hazards and Vulnerability, Disaster crunch model). Geological Hazards: Hazard types (Earthquakes, Volcanoes, Landslides, Soil & Coastal Erosion, etc.). Hazard Characteristics, Global distribution. Disaster Management Cycle: The Event, Recovery (Relief, Rehabilitation, Reconstruction). Protection (Mitigation, Preparedness). Disaster Management Plans: Hazard Mapping, Education and Training, Preparedness and Mitigation. Emergency Response and Relief Management. Recovery. Management Skills: Personal Matters. Team building. Practical Matters. Earthquakes: Basic Theory (Seismic waves, Source Parameters, Earthquake Size). Related Hazards (Ground Rupture & Shaking, Soil Liquefaction, Tsunamis, Ground Failure etc.). Earthquake Hazard Mitigation. Earthquake Prediction. Disaster Management in Ghana: Disaster types, NADMO, The Ghana National Disaster Management Plan.  Geological Disasters in Ghana.

GEOL 443
Geochemistry   (2 credits)

The intent of this course is to introduce the student to geochemistry and to further his/her understanding of the Earth through it.  The first two chapters (i.e., trace element geochemistry and isotope geochemistry) is intended to familiarize the student with the tools of geochemistry.  These tools are then used to dissect the Earth in the last two chapters.

Chapter 1: Trace Element Geochemistry: Definitions; Goldschmidt’s classification of the elements; the geochemical periodic table: the alkali & alkaline earth elements, the rare earth elements the high field strength elements, the first series transition metals, the noble metals, other elements. Trace element variations during melting and crystallization.

Chapter 2: Radiogenic Isotope Geochemistry: The decay of excited and unstable nuclei; basics of radiogenic isotope  geochemistry; geochronology; decay systems and their applications (e.g., Rb – Sr, Sm – Nd, U – Th – Pb, K – Ar).

Chapter 3: Cosmochemistry:  Nucleosynthesis, meteorites, time and the isotopic composition of the solar system, Formation of the Solar system, Formation of the Planets; the moon;  its chemistry history and relation to earth.

Chapter  4:  Geochemistry of the Earth’s Mantle and Core: The upper mantle; phase transition in the mantle; the lower mantle; mantle geochemical reservoirs.

Chapter 5: Geochemistry of the Earth’s Crust: The oceanic crust; island arc geochemistry; the upper continental crust; the lower continental crust; growth of the continental crust.

GEOL 445
Hydrogeology  (2 credits)

Groundwater and the hydrologic cycle: Steady-state regional groundwater flow. Steady-state hydrologic budgets. Transient regional groundwater flow. Infiltration and groundwater recharge. Hillslope hydrology and streamflow generation. Baseflow recession and bank storage. Groundwater-Lake interactions. Fluctuations in groundwater levels. Groundwater resource evaluation: Development of groundwater resources. Exploration for aquifers. The response of an ideal aquifer to pumping. Measurement of parameters: laboratory tests and piezometers. Estimation of saturated hydraulic conductivity. Prediction of yield by numerical and analog simulations. Basin yield . Seawater intrusion. Well drilling methods: Cable tool methods. Direct Rotary drilling. Drilling fluids. Reverse circulation rotary drilling. Air drilling systems. Jet drilling. Hydraulic-Percussion methods. Fishing tools. Grouting and sealing well casing. Well screens and methods of sediment size analysis: Continuous-slots screen. Other types of well screens. Sediment-size analysis. Water well design: Casing diameter. Casing materials. Well depth. Well screen length. Well screen slot opening. Formation stabilizer. Well screen diameter. Entrance velocity. Screen transmission capacity. Selection of materials. Design of domestic wells. Sanitary protection. Installation and removal of screens: Pull-back methods. Open-hole methods for screen installation. Installation of Plastic screens. Jelling and bail down methods. Installing well points. Removing well screens. Water well development: Well development methods. Development of rock wells. Aquifer development techniques. Well and pump maintenance and rehabilitation: Causes of well performance deteriorating. Causes of well failure. Groundwater quality and contamination: Water quality standards. Transport processes. Hydrochemical behaviour of contaminants. Measurement of parameters. Sources of contaminants

GEOL 449
Computer Application For Geologist

Course description: The course provides a thorough understanding of the use of personal computers and its application in Earth Science (such as GIS, Remote Sensing, and other geological related programs). It concentrates on the general use of Personal Computers for data processing and analysis as well as Map preparations. General education aims: To become proficient in the use of personal computers for digital mapping, processing and analyses.

To be registered as first semester course

Would consist of 6 credits for project and two credits seminar

+
Select courses from Chemistry, computer Science, Physics and Statistics

to make up required credits.

DEPARTMENT OF MATHEMATICS

FACULTY

D. Adu-Gyamfi, BSc (Ghana) PhD (Lond)
-
Senior Lecturer/Head of Dept

D.A. Akyeampong, BSc (Ghana) DIC PhD (Lond)
-
Professor

N.K. Kofinti, BSc DIC PhD (Lond)

-
Associate Professor

S.A. Adjei, MSc (Ghana) DIC PhD (Lond)

-
Senior Lecturer

Margaret L. McIntyre, BSc PhD (LaTrobe)
-
Lecturer

J. De-Graft Mensah, BSc (UCC) MSc (Trondheim)
-
Lecturer

LEVEL 200, 300 & 400 COURSES

BSc Single Subject Major

Core Courses (71 Credits)
MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof. Set theory, Cartesian products, binary relations, equivalence relations and mappings.  Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices; applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 202
Introductory Analysis  (3 credtis)
Basic properties of the real numbers; bounded sets, infimum and supremum. Convergence of sequences. Limits, continuity and differentiability. Rolle’s theorem, Mean Value Theorem and applications. Integration:  Definition of the integral of a continuous function of one variable in terms of sup or inf; basic properties.  Riemann condition for integrability.  Fundamental Theorem of Calculus.

MATH 203
Calculus II  (3 credtis)
Function of a single variable. The first derivative and its applications. Higher derivatives and  pplications.  Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses.  Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves: arc length, area of surface of revolutions. Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

MATH  204 
Mechanics II  (3 credits)
Vector functions of a scalar variable; differentiation and integration; Serret-Frenet formulae; differential equations of a vector function. Motion of a particle; Kinematics, Newton’s Laws; concept of a force; work, energy and power; impulse and momentum, conservation laws of energy and linear momentum.  Rectilinear motion, motion in a plane, Two-body problem, variable mass.

STAT 201
Introductory Probability I (Pre-req. MATH 101, 103)  (2 credits)

Introduction to the concepts of probability, Random Events, and Random Variables. The Probability Calculus, Univariate probability distributions.

STAT 202
Data Analysis I (Pre-Req. STAT 203)  (3 credits)
The aim of this course is to give students practice in handling Large data Sets; specifically to provide opportunities for descriptive and Exploratoru Studies.

STAT 203
Elementary Statistical Methods  (3 credits)
Basic introduction to “Statistics”. The reduction and interpretation of data. Elements of statistical inference.

COMP 201
Introduction to Computer Science



3

COMP 202
Principles of Programming




3

COMP 210
Applications Laboratory




2

MATH  301
Group Theory  I: (Pre-requisite MATH 201)  (3 credtis)

Integrals, fundamental theorem of Arithmetic, the division algorithm in Z, congruence, Semigroups and groups, subgroups, cosets and Langrange’s theorem.  Cyclic groups and generators, permutation groups, normal subgroups, homomorphism and isomorphism theorems.

MATH 302
Linear Algebra:  (Pre-requisite MATH 201)  (3 credtis)
Vector spaces – linear dependence, bases; linear transformations, matrix representations, change of basis. Matrices – equivalence and similarity of matrices, rank and nullity; determinants.  Systems of linear equations. Eigenvalues and eigenvectors, inner product, orthogonal bases and orthogonal transformations.  Quadratic forms and diagonalisation.

MATH 303
Real Analysis  I
(Pre-requisite MATH 202)  (3 credits)

Bounded sets of real numbers.  Infimum and supremum, sequences of real numbers, Heine-Borel and Bolzano-Weierstrass theorem, the Cauchy criterion, open and closed sets, upper and lower limits, accumulation points. Infinite series, standard tests of convergence of series. Power series.  Uniform convergence of sequence and series.  Introduction to Riemann-Stieltjes integral.

MATH  304
Differential Equations (Pre-requisite MATH 305)  (3 credits)

The one-form in two and three dimensions; exact form, condition for integrability. Ordinary differential equations with variable coefficients; existence and uniqueness of solutions, the Wronskian.  Methods of solution; reduction of order, variation of parameters, solution in series.  [The Bessel, Legendre and hypergeometric series].  Fourier series.  Partial differential equations; first order; classification of the second order; elliptic, parabolic and hyperbolic; separation of variables, initial/boundary value problems.  Laplace transform method of solution of ordinary and partial differential equations.

MATH  305  -  Calculus Of Several Variables (Pre-requisite MATH 203)  (3 credits)

Functions  f : Rn (  R, n (  2 : Limits, continuity, partial derivatives, differentials, chain rule, Euler’s theorem on homogeneous functions, directional derivative. Implicit functions, functional dependence. Taylor’s theorem, Extrema, critical points and their classification. Constrained extrema – the method of Lagrange multipliers. The gradient operator; curves and surfaces, tangent planes and normal lines. Differentiation under the integral sign. Functions  f : Rn (  Rm, (n, m  (  3):  The derivative as a matrix:  the chain-rule. The divergence and curl operators.  Curvilinear coordinates;  Inverse and implicit function theorems; functional dependence.  Multiple integrals.  Line, surface and volume integrals. Differential forms and the general Stokes’ Theorem – Greens’s, Stokes’ and divergence theorems.

MATH 306
Complex Analysis  (Pre-requisite MATH 201, 203)   (3 credits)
Elementary functions, function of a complex variable  z. Continuity and differentiability of  f(z), definition of analyticity in a region. Cauchy-Riemann equations, harmonic functions, path integrals; Cauchy’s Theorem and integral formula, Taylor’s theorem, Liouville’s theorem and the fundamental theorem of Algebra; Maximum-modulus theorem, Laurent expansion, poles and essential singularities, residue theorem and its applications.  Conformal transformation, analytical continuation.

MATH  307
Classical Mechanics (Pre-requisite MATH 204)  (3 credits)

Motion under a Central force. Non-inertial frames. Dynamics of a system of particles. Rigid body motion, Rotation about a fixed axis.  General plane motion, rigid bodies in contact, impulses.

MATH  308
Topology  I  (Pre-requisite MATH 303)  (3 credits)

Point set topology; topological spaces, Metric spaces, open and closed sets, continuity, connectedness and compactness, completeness and the contraction mapping; homeomorphisms, the separation axioms.

MATH 309 
Electromagnetic Theory I  (Pre-requisite MATH 203:
(3 credits)

to be offered concurrently with MATH 305)
Scalar and vector fields, the grad, div and curl operators, orthogonal curvilinear coordinates. Electrostatics: Charge, Coulomb’s law, the electric field and electrostatic potential, Gauss’ law, Laplace’s and Poisson’s equations. Method of images, conductors in the electrostatic field.  Dielectrics, the uniqueness and reciprocal theorem, energy of the electrostatic field. Potential theory.  The steady flow of electric currents.

MATH 318 
Rings And Fields (Pre-requisite MATH 301) (3 credidts)

Rings, definitions, zero divisors and inverses;  division rings and fields.  Domains and their fields of fractions, ideals, homomorphisms and isomorphism of rings. Prime and maximal ideals in commutative rings, principal ideals, unique factorisation domain. Fields - prime fields and characteristics, extension fields, algebraic extensions, division algorithm for polynomials.  Eisenstein’s irreducibility criterion and applications. Algebraic and transcendental numbers.  Galois Theory, applications.

MATH 400

MATHE 401
Real Analysis II (Pre-requisite MATH 303)  (3 credits)

Normed Vector Spaces, Completeness, open and closed sets, limits, continuity, compactness, the derivative as a linear map; Mean Value Theorem, partial derivatives, inverse mapping theorem, implicit function theorem and charts.

MATH 402
Lebesgue Measure And Integral
(3 credits)
Measure theory, outer and inner measure, finitely additive and countable additive measures.  Lebesgue measure, examples of measurable sets, measurable functions. Lebesgue integrable functions, basic properties of the Lebesgue integral, convergence theorem, application. Lebesgue integral on Rn : fubini’s theorem.

MATH 403  
Mathematical Methods Of Physics (Pre-requisite MATH 304, 305)  (3 credits)

Calculus of Variation. Special functions, gamma and beta functions, Legendre polynomials, Bessel functions, Hypergeometric functions. Generalised functions, the Dirac delta function.  Sturm-Liouville equation, eigenvalues and eigenfunctions, Green’s functions.  Fourier transforms.  Integral equations.  Asymptotic expansions.  Steepest descent, Stationary phase, group velocity.

Electives Group A (Select Minimum of 9 Credits)
MATH 309 
Electromagnetic Theory I  (Pre-requisite MATH 203:
(3 credits)

to be offered concurrently with MATH 305)
Scalar and vector fields, the grad, div and curl operators, orthogonal curvilinear coordinates.

Electrostatics:  Charge, Coulomb’s law, the electric field and electrostatic potential, Gauss’ law, Laplace’s and Poisson’s equations. Method of images, conductors in the electrostatic field.  Dielectrics, the uniqueness and reciprocal theorem, energy of the electrostatic field. Potential theory.  The steady flow of electric currents.

MATH 311
Numerical Methods (Pre-requisite MATH 203)  (3 credits)

Numerical solutions of algebraic and trascendental equations, convergence of iteration schemes, Polynomial approximations, Gregory-Newton formula of interpolation, Operators, simultaneous linear equations, numerical integration, finite differences, solutions of ordinary differential equations, prediction and correction, Runge-Kutta methods, solution of partial differential equations.

MATHS 312
Analytical Mechanics  (Pre-requisite MATH 307)  (3 credits)

General Motion of a rigid body, Lagrangian mechanics; Euler-Lagrange equation, small oscillations. Hamilton mechanics; principle of least action, Hamilton’s equations, Poisson brackets, Liouville’s equation.  Canonical transformations; Symmetry and conservation laws.

MATH 314
Fluid Dynamics  (Pre-requisite MATH 204)  (3 credits)

Theory of perfect fluids; equation of continuity. Euler’s equation of motion, Bernoulli’s equation; irrotational motion, vorticity and circulation. Kelvin’s circulation theorem; complex potential for two-dimensional incompressible irrotational motion; three-dimensional irrotational flow, the circle and Blasius’ theorems.

MATH 316
Thermodynamics (Pre-requisite MATH 305)  (3 credits)

Origin of thermodynamics, thermodynamic variables. The Zeroth law, concept of temperature; first law, internal energy, heat, enthalpy; applications. Statements of the 2nd law, entropy.  Thermodynamic potentials.  Applications.  The 3rd law.

MATH 322
Electromagnetic Theory II  (Pre-requisite MATH 309)  (3 credits)

Magnetostatics:  Magnetic field of steady current, Biot-Savart law, Ampere’s, magnetic vector potential;  magnetic properties of matter, dipoles, induced magnetism, permanent magnetism. Time-varying fields: Electromagnetic induction, Maxwell’s equations, electromagnetic waves, Snell’s law, Brewster’s angle, wave guides.

STAT 301
Probability Distributions (Pre-req. STAT 201, 204)   (3 credits)
Elementary Distribution Theory. Generating Functions. Sequences of random variables; the Central Limit Theorem and its applications.

STAT 302
Multivariate Distributions (Pre-req. STAT 301, MATH 302) (3 credits)
Introduction to Vector Random Variables. Distribution Concepts for Several random variables. Transformations of random vectors. Order Statistics. The multivariate Normal Distribution.

Group B (Select Minimum of 9 Credits)
MATH 404
Calculus On Manifolds  (Pre-requisite MATH 409)  (3 credits)

Smooth manifolds, submanifolds, manifolds with boundary and smooth partitions of unity, tangent and cotangent bundles, exterior differential forms.  Stokes’ theorem and its consequences.

MATH 405
Group Theory II (Pre-requisite MATH 301) (3 credits)

Finite groups, Sylow theorem, direct product of groups. Solvable groups, simple groups.  Composition series. Jordan-Holder’s theorem. Abelian groups, torsion, torsion-free and mixed abelian groups, finitely generated abelian group and its subgroups.

MATH 406
Boundary Value Problems (Pre-requisite MATH 304, 305)  (3 credits)

Elements of Hilbert space, distribution and Sobolev spaces; forms, operators and Green’s formula, abstract boundary value problems, coercivity; elliptic forms, Dirichlet Neumann and mixed Dirichlet-Neumann problems; boundary value problems of the third and fourth types.

MATH 407
Topology II  (3 credits)
Homotopy Theory, coverings, elementary homology theory.

MATH 408
Functional Analysis  (3 credits)
Normed Vector spaces, linear operators and their continuity isometries. Banach spaces, finite dimensional normed vector spaces, Hahn-Banach Theorem and corollaries, Zorn’s lemma, Baire’s theorem, open mapping theorem, Banach’s isomorphism theorem, closed graph theorem, Hilbert space, orthonormal sets in Hilbert space.  Some applications of the theory to summability theory and Fourier series.

MATH 409
Differential Geometry (Pre-requisite MATH 305) (3 credits)

Review of vector functions of a single variable, arc length, curvature and torsion of a curve, Serret-Frenet formulae; Geometry of surfaces, curvature of a surface, the first and second fundamental forms; the Christofel symbols; geodesics; parallel vector fields Weingarten equations, curvatures; fundamental theorem of surfaces, surfaces of constant curvature;  Introduction to Manifolds; tangent vectors and tangent space, vector fields and Lie brackets, submanifolds, linear connections on manifolds; parallel vector fields and geodesics on a manifold with a linear connection, Riemannian manifold, distance and curvature.

MATH 411
Quantum Mechanics I (Pre-requisite MATH 312)  (3 credits)

Inadequacy of classical mechanics, postulates of quantum mechanics, the wave formalism.  Dynamical variables and the operator concept, the Schrodinger equation in (1-D);  free particles, particle in a box, single step and square well potentials. Orbital angular momentum. The 3 dimensional Schrodinger equation;  motion in a central force field, the 3-D square-well potential, the hydorgenic atom.  Matrix formulation of quantum mechanics.

MATH 412
Quantum Mechanics II (Pre-requisite MATH 305)  (3 credits)

Heisenberg’s equation of motion; Harmonic oscillator, Angular momentum, spin, Indistinguishable particles.  Pauli exclusion principle.  Approximation Methods for Stationary states, perturbation theory, the variational method.  Scattering Theory.  The Dirac equation.

MATH  414 
Special Relativity  (3 credits)
Galilean relativity, postulates of special relativity; Lorentz transformations; Lorentz-Fitzgerald contraction, time dilation; 4 – vectors, relativistic mechanics; kinematics and force, zero-mass particles conservation laws: decay of particles; collision problems, covariant formulation of electrodynamics.

MATH 415
Statistical Mechanics  (3 credits)
Classical Statistical Mechanics:  concept of phase space, the ensembles and applications to monoatomic and diatomic gases, the equipartition principle, heat capacities. Quantum statistics, the Maxwell-Botzmann, Fermi-Dirac

MATH 416
Fluid Dynamics II  (3 credits)
Theory of real fluids; Navier-Stokes equations of motion; steady and unsteady flows; the vorticity equation, Reynolds number.  Stokes flow past bodies.  Lubrication theory, Boundary layer theory.

(Group C)

Students may, with the approval of the Head of

Department, choose not more than 6 credits from

other relevant departments.
BSc Combined Major
Core Courses (36 Credits)
MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof. Set theory, Cartesian products, binary relations, equivalence relations and mappings.  Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices;  applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 202
Introductory Analysis  (3 credtis)
Basic properties of the real numbers; bounded sets, infimum and supremum. Convergence of sequences.  Limits, continuity and differentiability.  Rolle’s theorem, Mean Value Theorem and applications.  Integration:  Definition of the integral of a continuous function of one variable in terms of sup or inf;  basic properties.  Riemann condition for integrability.  Fundamental Theorem of Calculus.

MATH 203
Calculus II  (3 credtis)
Function of a single variable. The first derivative and its applications. Higher derivatives and  pplications.  Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses.  Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves: arc length, area of surface of revolutions. Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

MATH  204 
Mechanics II  (3 credits)
Vector functions of a scalar variable; differentiation and integration; Serret-Frenet formulae; differential equations of a vector function. Motion of a particle; Kinematics, Newton’s Laws; concept of a force; work, energy and power; impulse and momentum, conservation laws of energy and linear momentum.  Rectilinear motion, motion in a plane, Two-body problem, variable mass.

MATH  301
Group Theory  I: (Pre-requisite MATH 201)  (3 credtis)

Integrals, fundamental theorem of Arithmetic, the division algorithm in Z, congruence, Semigroups and groups, subgroups, cosets and Langrange’s theorem.  Cyclic groups and generators, permutation groups, normal subgroups, homomorphism and isomorphism theorems.

MATH 302
Linear Algebra:  (Pre-requisite MATH 201)  (3 credtis)
Vector spaces – linear dependence, bases; linear transformations, matrix representations, change of basis. Matrices – equivalence and similarity of matrices, rank and nullity; determinants.  Systems of linear equations.  Eigenvalues and eigenvectors, inner product, orthogonal bases and orthogonal transformations.  Quadratic forms and diagonalisation.

MATH 303
Real Analysis  I
(Pre-requisite MATH 202)  (3 credits)

Bounded sets of real numbers.  Infimum and supremum, sequences of real numbers, Heine-Borel and Bolzano-Weierstrass theorem, the Cauchy criterion, open and closed sets, upper and lower limits, accumulation points.  Infinite series, standard tests of convergence of series.  Power series.  Uniform convergence of sequence and series.  Introduction to Riemann-Stieltjes integral.

MATH  304
Differential Equations (Pre-requisite MATH 305)  (3 credits)

The one-form in two and three dimensions; exact form, condition for integrability. Ordinary differential equations with variable coefficients; existence and uniqueness of solutions, the Wronskian. Methods of solution; reduction of order, variation of parameters, solution in series.  [The Bessel, Legendre and hypergeometric series]. Fourier series. Partial differential equations; first order; classification of the second order; elliptic, parabolic and hyperbolic; separation of variables, initial/boundary value problems. Laplace transform method of solution of ordinary and partial differential equations.

MATH  305
Calculus Of Several Variables (Pre-requisite MATH 203)  (3 credits)

Functions  f : Rn (  R, n (  2: Limits, continuity, partial derivatives, differentials, chain rule, Euler’s theorem on homogeneous functions, directional derivative. Implicit functions, functional dependence. Taylor’s theorem, Extrema, critical points and their classification. Constrained extrema – the method of Lagrange multipliers. The gradient operator; curves and surfaces, tangent planes and normal lines.  Differentiation under the integral sign. Functions  f : Rn (  Rm, (n, m  (  3): The derivative as a matrix:  the chain-rule. The divergence and curl operators. Curvilinear coordinates;  Inverse and implicit function theorems; functional dependence.  Multiple integrals.  Line, surface and volume integrals. Differential forms and the general Stokes’ Theorem – Greens’s, Stokes’ and divergence theorems.

MATH 306
Complex Analysis  (Pre-requisite MATH 201, 203)   (3 credits)
Elementary functions, function of a complex variable  z.  Continuity and differentiability of  f(z), definition of analyticity in a region. Cauchy-Riemann equations, harmonic functions, path integrals; Cauchy’s Theorem and integral formula, Taylor’s theorem, Liouville’s theorem and the fundamental theorem of Algebra; Maximum-modulus theorem, Laurent expansion, poles and essential singularities, residue theorem and its applications.  Conformal transformation, analytical continuation.

MATH 318 
Rings And Fields (Pre-requisite MATH 301) (3 credidts)

Rings, definitions, zero divisors and inverses;  division rings and fields.  Domains and their fields of fractions, ideals, homomorphisms and isomorphism of rings. Prime and maximal ideals in commutative rings, principal ideals, unique factorisation domain. Fields – prime fields and characteristics, extension fields, algebraic extensions, division algorithm for polynomials.  Eisenstein’s irreducibility criterion and applications. Algebraic and transcendental numbers.  Galois Theory, applications.

MATHE 401
Real Analysis II (Pre-requisite MATH 303)  (3 credits)

Normed Vector Spaces, Completeness, open and closed sets, limits, continuity, compactness, the derivative as a linear map; Mean Value Theorem, partial derivatives, inverse mapping theorem, implicit function theorem and charts.

Prescribed Electives

Group A (Select a Minimum of 6 credits)
MATH  307
Classical Mechanics (Pre-requisite MATH 204)  (3 credits)

Motion under a Central force. Non-inertial frames.  Dynamics of a system of particles. Rigid body motion, Rotation about a fixed axis. General plane motion, rigid bodies in contact, impulses.

MATH  308
Topology  I  (Pre-requisite MATH 303)  (3 credits)

Point set topology; topological spaces, Metric spaces, open and closed sets, continuity,  connectedness and compactness, completeness and the contraction mapping; homeomorphisms, the separation axioms.

MATH 311
Numerical Methods (Pre-requisite MATH 203)  (3 credits)

Numerical solutions of algebraic and trascendental equations, convergence of iteration schemes, Polynomial approximations, Gregory-Newton formula of interpolation, Operators, simultaneous linear equations, numerical integration, finite differences, solutions of ordinary differential equations, prediction and correction, Runge-Kutta methods, solution of partial differential equations.

MATHS 312
Analytical Mechanics  (Pre-requisite MATH 307)  (3 credits)

General Motion of a rigid body, Lagrangian mechanics; Euler-Lagrange equation, small oscillations. Hamilton mechanics; principle of least action, Hamilton’s equations, Poisson brackets, Liouville’s equation.  Canonical transformations; Symmetry and conservation laws.

Group B (Select a Minimum of 6 credits)
MATH 402
Lebesgue Measure And Integral
(3 credits)
Measure theory, outer and inner measure, finitely additive and countable additive measures.  Lebesgue measure, examples of measurable sets, measurable functions. Lebesgue integrable functions, basic properties of the Lebesgue integral, convergence theorem, application. Lebesgue integral on Rn : fubini’s theorem.

MATH 403  
Mathematical Methods Of Physics (Pre-requisite MATH 304, 305)  (3 credits)

Calculus of Variation. Special functions, gamma and beta functions, Legendre polynomials, Bessel functions, Hypergeometric functions. Generalised functions, the Dirac delta function.  Sturm-Liouville equation, eigenvalues and eigenfunctions, Green’s functions.  Fourier transforms.  Integral equations.  Asymptotic expansions.  Steepest descent, Stationary phase, group velocity.

MATH 405
Group Theory II (Pre-requisite MATH 301) (3 credits)

Finite groups, Sylow theorem, direct product of groups. Solvable groups, simple groups.  Composition series. Jordan-Holder’s theorem. Abelian groups, torsion, torsion-free and mixed abelian groups, finitely generated abelian group and its subgroups.

MATH 406
Boundary Value Problems (Pre-requisite MATH 304, 305)  (3 credits)

Elements of Hilbert space, distribution and Sobolev spaces; forms, operators and Green’s formula, abstract boundary value problems, coercivity; elliptic forms, Dirichlet Neumann and mixed Dirichlet-Neumann problems; boundary value problems of the third and fourth types.

MATH 407
Topology II  (3 credits)
Homotopy Theory, coverings, elementary homology theory.

MATH 408
Functional Analysis  (3 credits)
Normed Vector spaces, linear operators and their continuity isometries. Banach spaces, finite dimensional normed vector spaces, Hahn-Banach Theorem and corollaries, Zorn’s lemma, Baire’s theorem, open mapping theorem, Banach’s isomorphism theorem, closed graph theorem, Hilbert space, orthonormal sets in Hilbert space.  Some applications of the theory to summability theory and Fourier series.

MATH 409
Differential Geometry (Pre-requisite MATH 305) (3 credits)

Review of vector functions of a single variable, arc length, curvature and torsion of a curve, Serret-Frenet formulae; Geometry of surfaces, curvature of a surface, the first and second fundamental forms; the Christofel symbols; geodesics; parallel vector fields Weingarten equations, curvatures; fundamental theorem of surfaces, surfaces of constant curvature; Introduction to Manifolds; tangent vectors and tangent space, vector fields and Lie brackets, submanifolds, linear connections on manifolds; parallel vector fields and geodesics on a manifold with a linear connection, Riemannian manifold, distance and curvature.

MATH 411
Quantum Mechanics I (Pre-requisite MATH 312)  (3 credits)

Inadequacy of classical mechanics, postulates of quantum mechanics, the wave formalism.  Dynamical variables and the operator concept, the Schrodinger equation in (1-D); free particles, particle in a box, single step and square well potentials. Orbital angular momentum. The 3 dimensional Schrodinger equation;  motion in a central force field, the 3-D square-well potential, the hydorgenic atom.  Matrix formulation of quantum mechanics.

MATH  414 
Special Relativity  (3 credits)
Galilean relativity, postulates of special relativity; Lorentz transformations; Lorentz-Fitzgerald contraction, time dilation; 4 -–vectors, relativistic mechanics; kinematics and force, zero-mass particles conservation laws:  decay of particles; collision problems, covariant formulation of electrodynamics.

(Group C)

Students may, with the approval of the Head of

Department, choose not more than 6 credits from

other relevant departments.
DEPARTMENT OF NURSING
FACULTY

Mary Ama Opare, BA (Ghana) MN (Alberta)
-
Lecturer/Head of Dept

Joana Laryea, BN MSc (McG)


-
Senior Lecturer

Bernice A. Goka, BA (Ghana) MSc (McGill)
-
Lecturer

Ernestina Safoa Donkor


-
Lecturer

BSc (Ghana) MSc (Ulster)

Faustina Oware-Gyekye, BA MPhil  (Ghana)
-
Lecturer

Patience Aniteye, BSc MPH (Ghana)

-
Tutor

Ransome Hamenya, RMN BSc (Hon) MA (Lond)
-
Part-Time Lecturer

I.K. Wilson, MS PhD (USC)


-
Part-Time Lecturer

Frederick Vuvor, BSc MPhil (Ghana)

-
Part-Time Lecturer

A. Kwadwo Nyarko


-
Part-Time Lecturer

BSc MSc (Ghana) PhD (Philadephia)

K.A. Ofei



-
Part-Time Lecturer

Dip (Marburg/Lahn) MSc (Dublin) PhD (Milton Keynes)

Larbong Bimi, BSc MPhil PhD (Ghana) 

-
Part-Time Lecturer

Felicia Dagadu, BA MPH (Ghana)

-
Part-Time Lecturer

Said Al-Hussein, BA (Ghana) MA (Surrey)
-
Part-Time Lecturer

Yoa Tettey, MB ChB (Ghana) DCP FWCP
-
Part-Time Lecturer

J.K. Aboh, BSc (KNUST) MPhil (Ghana)

-
Part-Time Lecturer

K.K. Addo, DVM PhD (Kosice)

-
Part-Time Lecturer

LEVEL 100

Core (First Semester Courses – 18 credits))
NURS 101
Human Biology I (Anatomy I)  (2 credits)

This course is designed to let students understand the normal structure of the body and apply this knowledge in nursing. Internationally accepted nomenclature is introduced and used throughout the course. The students are exposed to preserved body structures to aid better understanding. Diagrams of anatomical structures are presented as part of the course.

NURS 103
Human Biology Ii (Physiology I)   (2 credits)

This course is designed to give students in-depth knowledge in the general function and physiological processes of the normal human body. Students study the functions and specific biophysiochemical properties of organs and systems outlined in the content – circulatory, respiratory and digestive systems as well as metabolism.

NURS 105
Introduction To Community Health   (3 credits)
This course is an introduction to Community Health Nursing. Students are introduced to the concepts of community and health. Types of communities and the characteristics of healthy communities are discussed. Theoretical basis of community diagnosis forms part of the course. Students are equipped with knowledge and skills for effective disease prevention and health promotion. The determinants of health, personal health management and components of environmental health are examined. There is a practical component that exposes students to a variety of methods for community diagnosis

NURS 107
Introductory Physics   (3 credits)

The course is designed to equip students with basic knowledge in the areas of physics that are critical to nursing: mechanics, optics, electricity and radioactivity. The students are made aware of the applications and hazards associated with radioactive substances and electrical gadgets in healthcare settings. The students are required to carry out practical sessions in the laboratory.

SOCI 101
Principles of Social Organization   (3 credits)
The basis Social Life: Man as Social Animal; The Sociological Framework; Building blocks of Social Organization: Status and role; Social Hierarchy and differential rewards; groups; communities; associations constitution of society; Cultural background of personality: folkways; customs; mores, etc. Socialization; Economy and Society; Nature and imperatives of social order: agencies of social control; The family, social order and social process; Sources of social change; Some founding fathers of Sociology
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PSYC 101
Element of Psychology   (3 credits)
This course is designed to introduce level 100 students to the principles, theories and research methods in psychology. It is aimed at laying the foundation for Level 200 courses. At the end of the course, it is expected that students will be able to understand and explain psychological principles and theories underlying behaviour and also relate what they have leant to their daily lives and that of others.  In addition, students should be able to understand and conceptualize basic research methods.

BAST 200
Basic Statistics
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Free Electives

Core (Second Semester Courses – 15 credits)
NURS 102
Human Biology III (Anatomy II)  (2 credits)

This course is a continuation of NURS 101. Students are presented with preserved body structures to aid better understanding. Diagrams of anatomical structures are provided as part of the course.  Descriptions of anatomic structures of the genito-urinary, male and female reproductive systems, central and peripheral nervous systems, endocrine and musculo-skeletal systems are provided.

NURS 104
Human Biology IV (Physiology II)   (2 credits)

This course is a continuation of NURS 103.  It is designed to increase students’ knowledge in the physiological processes involved in the normal functioning of the musculo-skeletal, endocrine, urinary, nervous, reproductive systems and special sensory organs. Students study specific biophysiochemical properties of these systems.

NURS 106
Historical Perspectives Of Nursing   (2 credits)

This course is designed to introduce students to the nursing profession.  It explores the historical development of nursing, different perspectives on the preparation of nurses, ethical standards and role expectations in nursing, and the legal implications of nursing practice.  Students are acquainted with the objectives and structures of the various nursing and health related organizations at local, national and international levels.

NURS 108
Introductory Chemistry   (3 credits)

The course is designed for students who enter the programme with Arts background.  It is aimed at providing students with essential knowledge in organic and inorganic chemistry. The course emphasizes core issues in chemistry, which help the nurse understand biochemical processes in the body as well as environmental phenomena relevant to nursing.

SOCI 102
Diversity of Peoples and Cultures   (3 credits)

Creationism, Catastrophism, Evolution and Diversity of Humanity; Unities and Diversities in Social Organisations; Ecology; Economy and Society; Economic systems (Modes of Subsistence and Adaptation): hunters and gathers; horticulturalist; agriculture; pastoralism; modern economies – capitalist; communist; socialist; Kinship and Marriage Systems; Religious Values; Beliefs and Practices; Political Organizations; Multiculturalism and World Peace: problems and prospects; General Class Discussion.

PSYC 102
Psychology for Everyday Living   (3 credits)
This course deals with the applications of psychological principles, theories and research findings to everyday life. Its main objective is to demonstrate the relevance and practicality of psychology and thus bridge the gab between what students learn at the lecture hall and real life. This, it is hoped, will motivate the habit of applying what they learn in the world of life. At the end of the course, students should be able to relate/apply topics covered to everyday life.

LANG 112
Academic Writing II
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Free Electives

LEVEL 200

The Courses available in Level 200 are compulsory for all students.

(Mature applicants with SRN will entre at this point)

Core (First Semester Courses)

NURS 200
Nursing Practical I (Emergency Care)   (3 credits)

This course equips students with knowledge and skills that can be utilized to provide safety/emergency care to individuals in the community.  The course includes practical sessions in the nursing laboratory.

NURS 201
Family Health Crisis Intervention I   (3 credits)

The aim of the course is to introduce the student to the body’s adaptive properties and the consequences of a breakdown in the mechanisms as manifested in the form of disease. Theories of disease causation and the body’s adaptive mechanisms are discussed.  Also, pathophysiology, psychopathology as well as appropriate medical, surgical, psychiatric, nutritional and nursing interventions are discussed. The characteristic reactions of individuals of different age groups and their families to diseases are discussed.  Nursing management of the diseases is studied by the case method through the process of assessment and diagnosis of the problem, planning, implementation and evaluation of nursing interventions towards the goals of conservation of the patients’ energy and conservation of his structural, personal and social integrity (Levine’s Theory)

NURS 203
Family Health Crisis Practical I   (1 credit)

This course is a practical component of NURS 201.  Students have six hours clinical experience weekly at the medical and surgical units. Lecturers, nurse technicians and preceptors supervise the students.  Clinical conferences are organized to discuss the students’ clinical experiences.

NURS 205
Community Health Nursing I   (3 credits)

This course helps students to understand the concept of communication, health education and health promotion. Community mobilization, organization and participation are stressed as basic requirement for effective community health work. As a learning experience, students study families to demonstrate the ability to utilize various health education methods for health promotion among families and communities.

NURS 207
Mental Health    (3 credits)

This course is designed to assist students gain knowledge in basic concepts in psychiatric/mental health nursing which are useful to students in understanding behaviours of clients. The course is useful to students who are preparing to care for patients with biopsychosocial needs in a variety of clinical settings. It assists students to appreciate developments in psychiatric/mental health care over the years.

SOCI 201
Basic Concepts in Sociology    (3 credits)
Sociology, the sociological orientation, and the social sciences; Context for the origins of sociology; Origins of Sociology: comte; marx; durheim and weber; Sociological Methods and Canons of Scientific Research: social surveys; participant and non-participant observation; uses of documentary sources, etc.; Some Key Terms and Concepts: society; culture; institutions; status and role; norms; values; social structure; social functions; social system; Man in Nature versus Man in Society: socialization; Types of Society and Basic Features of Different Societal Organizations; Social Differentiation and Stratification; Social Stratification and Social Mobility; Selected works that depict nature of sociological inquiry and analysis; Uses of sociological knowledge; sociology and common sense.

PSYC 201
Introduction to General Psychology   (3 credits)
The course provides an overview of the basic concepts in the field of psychology, ranging from classic theories to current research. The emphasis is on practical applications of these concepts and their implications for use in a variety of settings.

ADMN   201
Principles of Management

 3
 3

NUTR 201  
Introductory Nutrition I
Major nutrients in foods and their food values: Carbohydrate, Proteins, Lipids, Vitamins and minerals; Breast feeding
NURS 103
Human Biology Ii (Physiology I)   (2 credits)

This course is designed to give students in-depth knowledge in the general function and physiological processes of the normal human body. Students study the functions and specific biophysiochemical properties of organs and systems outlined in the content – circulatory, respiratory and digestive systems as well as metabolism.

NURS 107
Introductory Physics   (3 credits)

The course is designed to equip students with basic knowledge in the areas of physics that are critical to nursing: mechanics, optics, electricity and radioactivity. The students are made aware of the applications and hazards associated with radioactive substances and electrical gadgets in healthcare settings. The students are required to carry out practical sessions in the laboratory.

BAST   200
Basic Statistics



              -
  2
Core (Second Semester Courses)
NURS 202
Family Health Crisis Intervention II  (3 credits)

The course is a continuation of NURS 201. Conditions of the cardiovascular and respiratory systems are discussed. Details of pathophysiology and psychopathology of more common diseases of the two systems are studied with specific medical, surgical, psychiatric, nutritional and nursing interventions bearing in mind, the reaction of people in different age groups. The nursing process approach is used to manage these conditions. Levine’s theory of conservation of energy is applied.

NURS 204
Family Health Crisis Practical II  (1 credit)

This course is a practical component of NURS 202.  Students have six hours clinical experience weekly at the medical and surgical units. The students work under the supervision of lecturers, nurse technicians and preceptors. Clinical conferences are organized to discuss the students’ clinical experiences after each visit.

NURS 206
Theoretical Foundations Of Nursing   (2 credits)

This course provides insight into various nursing theories. It focuses on both theory and practical utilization of concepts discussed. It also consists of presentations and applied exercises.  It provides students the chance to critically analyze some of the existing nursing theories.  Thus, the programme is designed to equip the nursing student to meet both professional and social expectations in the rapidly changing world.

NURS 208
Community Health Nursing II  (3 credits)

In this course, concepts in Epidemiology are discussed. The natural history of disease is highlighted, including the factors of disease causation. The various levels of disease prevention are discussed. The students are introduced to family dynamics through a family study. This prepares the student to assess the health status of individuals, families and groups through the use of the nursing process in the community setting. The basic needs of families and special programmes for meeting health needs of the family are also discussed.  Students are supervised to carryout a family study as part of the course.

NURS 212
Human Biology Vi (Microbiology)   (3 credits)

This course is designed to give students knowledge about microbial organisms, how infections are transmitted and how to disinfect and sterilize materials. The course has a concurrent practical component to enable students view microorganisms using the light/electronic microscopes. The importance is to apply the knowledge gained to prevent cross infection in nursing practice settings.

SOCI 204
Social Structure of Modern Ghana    (3 credits)
Concept of Social Change: transition from traditionality to modernity: impact on colonialism; Demographic Changes: rural urban migration: impacts; The Political Institution in transition: the new local Government structure (District Assemblies); The Religious Institution in transition: the impact of Christianity and Islam; The family in transition: functions of the modern family, new marriage markets: impact on the interstate succession law; Socialization in transition; formal education and impact; The Health Institution; Social Stratification; Bribery and Corruption; Ethnicity.

NUTR 202  
Introductory Nutrition II

Food sources of nutrients (continued),  Food habits; Nutrition and disease; Population growth, Food production and nutritional status.

PSYC 202
Theories of Psychology  (3 credits)
This course is designed to introduce the students to prominent theories in psychology that attempt to explain the various facets of behaviour. The main theories include the psychodynamic, cognitive, behaviourism, humanistic and Kohlberg’s moral development theory. At the end of the course, students should be able to apply them in their daily lives or find them useful in applied discipline of psychology in subsequent years.

NURS 104
Human Biology IV (Physiology II)   (2 credits)

This course is a continuation of NURS 103.  It is designed to increase students’ knowledge in the physiological processes involved in the normal functioning of the musculo-skeletal, endocrine, urinary, nervous, reproductive systems and special sensory organs. Students study specific biophysiochemical properties of these systems.

NURS 108
Introductory Chemistry   (3 credits)

The course is designed for students who enter the programme with Arts background.  It is aimed at providing students with essential knowledge in organic and inorganic chemistry. The course emphasizes core issues in chemistry, which help the nurse understand biochemical processes in the body as well as environmental phenomena relevant to nursing.

LEVEL 300

(Diploma holders  will entre at this point)

Core (First Semester Courses)

NURS 300
Nursing Practical II   (3 credits)

This course is a long vacation practicum for Level 200 students lasting for six weeks. The course begins with a one-week classroom orientation and demonstrations in the nursing laboratory.  The students are afterwards rotated at the following places: Theatres and Recovery ward, Chest ward, Fevers unit and Central Sterilization Supply Department (C.S.S.D.) Students spend six (6) hours daily on the ward at these units. They work under the supervision of lectures, nurse technicians and preceptors. Clinical conferences are organized to discuss the students’ clinical experiences.

NURS 301
Family Health Crisis Intervention III  (3 credits)

The course is a continuation of NURS 202. Details of pathophysiology and psychopathology of more common diseases of the two systems are studied with appropriate medical, surgical, psychiatric, nutritional and nursing interventions.  Characteristic reactions of individuals of different age groups and the family to the state of ill health and the crisis created as a result of the disease process are considered. The nursing process approach is used to give holistic care to patients suffering from these conditions. The theoretical framework used is Levine’s theory of conservation of energy. Assessment procedures of these systems are discussed and demonstrated.

NURS 303
Family Health Crisis Practical III   (1 credits)

This is a practical component of NURS 301.  Students have six hours clinical experience weekly at the medical and surgical units, are under the supervision of lecturers, nurse technicians preceptors.  Ward conferences are organized to discuss the students’ clinical experiences.

NURS 305
Human Biology Iv (Pharmacology)   (3 credits)

This course is designed to equip students with knowledge in the domain of pharmacology. Students are taught the principles of administration of drugs, effects of drugs, as well as excretion of drugs from the body.  The different classes of drugs and their effect on the various body systems are discussed.  Various side effects of drugs are also analyzed.

NURS 307
Community Health Nursing III   (3 credits)

This course is designed to further develop the students’ epidemiological knowledge and skills.  The relationship between the environment and the health of populations are discussed. Control of communicable diseases is intensively treated. Students are assisted to maintain an effective ‘cold chain’ system
NURS 309
Obstetric Nursing I   (3 credits)

The course prepares students in competencies that empower them to give appropriate obstetric care to women during pregnancy, childbirth and the postnatal period.  It also addresses care of the newborn during the neonatal period.

PSYC 305
Psychology Of Personality      (3 credits)
The course emphasizes the major personality theories, research and measurements of personality. It will explore the foundations of normally functioning individuals as well as problems. The topics will include definitions, psychodynamic, traits, cognitive, phenomenological/existential theories associated with personality development. The effect of folk stories “Kweku Ananse” stories on personality development will be examined.

PSYC 307
Human Growth And Development:

Infancy, Childhood And Adolescence    (3 credits)
The course is concerned with the physical and psychological development of the individual from conception to adolescence. Emphasis is placed upon understanding the implications of psychological theories and research findings and their implications for education, parents and engineers.

BAST       200
Basic Statistics



             -        -     2

NURS 107
Introductory Physics   (3 credits)

The course is designed to equip students with basic knowledge in the areas of physics that are critical to nursing: mechanics, optics, electricity and radioactivity. The students are made aware of the applications and hazards associated with radioactive substances and electrical gadgets in healthcare settings. The students are required to carry out practical sessions in the laboratory.

Core (Second Semester Courses)
NURS 300
Nursing Practical II  (3 credidts)

This course is a long vacation practicum for Level 200 students lasting for six weeks. The course begins with a one-week classroom orientation and demonstrations in the nursing laboratory.  The students are afterwards rotated at the following places: Theatres and Recovery ward, Chest ward, Fevers unit and Central Sterilization Supply Department (C.S.S.D.) Students spend six (6) hours daily on the ward at these units. They work under the supervision of lectures, nurse technicians and preceptors. Clinical conferences are organized to discuss the students’ clinical experiences.

NURS 301
Family Health Crisis Intervention III  (3 credidts)

The course is a continuation of NURS 202. Details of pathophysiology and psychopathology of more common diseases of the two systems are studied with appropriate medical, surgical, psychiatric, nutritional and nursing interventions. Characteristic reactions of individuals of different age groups and the family to the state of ill health and the crisis created as a result of the disease process are considered. The nursing process approach is used to give holistic care to patients suffering from these conditions. The theoretical framework used is Levine’s theory of conservation of energy. Assessment procedures of these systems are discussed and demonstrated.

NURS 303
Family Health Crisis Practical III   (1 credits)

This is a practical component of NURS 301.  Students have six hours clinical experience weekly at the medical and surgical units, are under the supervision of lecturers, nurse technicians preceptors.  Ward conferences are organized to discuss the students’ clinical experiences.

NURS 305
Human Biology IV (Pharmacology)   (3 credits)

This course is designed to equip students with knowledge in the domain of pharmacology. Students are taught the principles of administration of drugs, effects of drugs, as well as excretion of drugs from the body.  The different classes of drugs and their effect on the various body systems are discussed.  Various side effects of drugs are also analyzed.

NURS 307
Community Health Nursing III   (3 credits)

This course is designed to further develop the students’ epidemiological knowledge and skills.  The relationship between the environment and the health of populations are discussed. Control of communicable diseases is intensively treated. Students are assisted to maintain an effective ‘cold chain’ system
NURS 309
Obstetric Nursing I   (3 credits)

The course prepares students in competencies that empower them to give appropriate obstetric care to women during pregnancy, childbirth and the postnatal period.  It also addresses care of the newborn during the neonatal period.

PSYC 305
Psychology Of Personality    (3 credits)
The course emphasizes the major personality theories, research and measurements of personality. It will explore the foundations of normally functioning individuals as well as problems. The topics will include definitions, psychodynamic, traits, cognitive, phenomenological/existential theories associated with personality development. The effect of folk stories “Kweku Ananse” stories on personality development will be examined.

PSYC 307
Human Growth And Development:

Infancy, Childhood And Adolescence     (3 credits)
The course is concerned with the physical and psychological development of the individual from conception to adolescence. Emphasis is placed upon understanding the implications of psychological theories and research findings and their implications for education, parents and engineers.

BAST       200
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NURS 107
Introductory Physics   (3 credits)

The course is designed to equip students with basic knowledge in the areas of physics that are critical to nursing: mechanics, optics, electricity and radioactivity. The students are made aware of the applications and hazards associated with radioactive substances and electrical gadgets in healthcare settings. The students are required to carry out practical sessions in the laboratory.

Core (Second Semester Courses)
NURS 302
Family Health Crisis Intervention IV   (3 credits)

This course is a continuation of NURS 301 and deals with conditions of the endocrine system, metabolic disorders and the integumentary system. Details of pathophysiology and psychopathology of diseases outlined in the content are studied with appropriate medical, surgical, psychiatric, nutritional and nursing interventions.  Each patient/family is treated as a unique entity. The nursing process approach is applied.  The goal of the course is towards conservation of the patient’s energy, conservation of his structural, personal and social integrity.

NURS 304
Family Health Crisis Practical IV   (1 credit)

This course is a practical component of NURS 302.  Students are to have six hours clinical experience weekly at the medical and surgical units.  Lecturers, nurse technicians and preceptors supervise the students.  Ward conferences are organized to discuss the students’ clinical experiences.

NURS 306
Human Biology VII (Pathology)  (3 credits)

This course is designed to expose students to pathological processes that occur in the human body.  Students are taken through cellular basis of diseases, inflammatory processes, healing of wounds, fractures etc. Concepts in immunology, neoplasm etc are discussed.  There is concurrent practical, which exposes students to pathological tissues macroscopically and microscopically.

NURS 308
Nursing Research Methodology   (2 creddits)

This course introduces students to the use of scientific process in identification, study and solution of problems.  It introduces the student to principles and techniques of research process as a tool for solving problems in nursing.  It stimulates and develops in the student, research consciousness, critical and creative mind necessary for solving nursing problems. It also creates the awareness of utilization of research findings.

NURS 312
Nursing Service Administration And

Administration Of Schools Of Nursing
(3 credits)

The course is designed to help students gain knowledge in the management of health care institutions in the country.  This is to enable them function effectively in administrative positions to which they are appointed upon graduation. The course builds upon the basic course in Principles of Administration and guides the student towards the application of the principles of administration within the context of health services delivery at unit, departmental and institutional levels.

NURS 314
Mental Health Nursing I  (3 credits)

This course is designed to equip the student with knowledge of the theoretical basis for psychiatric/mental health nursing. It includes the processes of assessment, admission and discharge of various categories of people with mental health problems, as well as the legal and ethical issues involved in these processes. This knowledge guides the student to identify client problems, determine and respect client rights in psychiatric nursing practice. The course also includes discussion on minor psychiatric disorders, which can assist the student in selecting appropriate nursing interventions to resolve client’s problems.
NURS 316
Gynaecological Nursing   (2 credits)

The course is designed to equip students with knowledge on the various disorders of the female reproductive system, sexually transmitted diseases, problems of fertility and skills in the management of these conditions.  Students are equipped with competencies to enable them handle clients with gynaecological problems with understanding, empathy and tact.

PSYC 308
Human Growth And Development: Adulthood & Ageing   (3 credits)

Examines basic themes in life-span development: the concept of adulthood, physical development including changes in sense organs, cardiovascular organs, sex, reproductive organs and their psy-chological consequences. Others are health, vitality and diseases, the process of aging, cognitive and psychosocial development during adulthood, retirement and widowhood, culture and aging.

NURS 108
Introductory Chemistry   (3 credits)

The course is designed for students who enter the programme with Arts background.  It is aimed at providing students with essential knowledge in organic and inorganic chemistry. The course emphasizes core issues in chemistry, which help the nurse understand biochemical processes in the body as well as environmental phenomena relevant to nursing.

NURS 206
Theoretical Foundations Of Nursing   (2 credits)

This course provides insight into various nursing theories. It focuses on both theory and practical utilization of concepts discussed. It also consists of presentations and applied exercises. It provides students the chance to critically analyze some of the existing nursing theories.  Thus, the programme is designed to equip the nursing student to meet both professional and social expectations in the rapidly changing world.

NURS 212
Human Biology Vi (Microbiology)   (3 credits)

This course is designed to give students knowledge about microbial organisms, how infections are transmitted and how to disinfect and sterilize materials. The course has a concurrent practical component to enable students view microorganisms using the light/electronic microscopes. The importance is to apply the knowledge gained to prevent cross infection in nursing practice settings.

-
Free Electives

LEVEL 400

Core (First Semester Courses)

NURS 400
Nursing Practical III  (3 credits)

This course is a long vacation practicum for level 300 students. Students have experiences at the psychiatric hospital and paediatric units for three weeks each, spending six (6) hours daily for the six weeks. Lecturers, nurse technicians and preceptors supervise them. Clinical conferences are organized to discuss the students’ clinical experiences.

NURS 401
Family Health Crisis Intervention V   (3 credits)

This course is a continuation of NURS 302 and covers conditions of the musculo-skeletal and nervous systems. The pathophysiology and psychopathology of the common diseases with appropriate medical, surgical, psychiatric, nutritional and nursing interventions are treated. Nursing management of the diseases is studied using the nursing process approach. Levine’s theory of conservation of energy is used as a frame of reference. Practical demonstration of assessment procedures of these systems forms an integral part of the course.

NURS 403
Family Health Crisis Practical V   (1 credit)

This course is the practical component of NURS 401.  Students have six hours clinical experience weekly during the semester and are rotated in the orthopaedic, neuro-surgical, genito-urinary and cardio thoracic wards. The students are exposed to these specialty wards to help them acquire skills in caring for patients with these special problems. Lecturers, nurse technicians and preceptors supervise the students. Clinical conferences are organized to discuss the students’ clinical experiences.

NURS 405
Tools And Methods Of Teaching Nursing   (3 credits)

This course is designed to explore the various methods and tools employed in the process of teaching. It aims at equipping nursing students with the knowledge and skills that the nurse educator requires in order to translate curriculum objectives into measurable outcomes. The scope of the course extends from preparation before teaching begins, through the various methods and processes of teaching knowledge-based and skill-based competencies. It also captures assessment methodologies of learning achieved in students. Students do microteaching in class employing various methods of instruction in preparation for practice teaching in schools of nursing.

NURS 407
Nursing Seminar    (2 credits)

This course is designed to provide students the opportunity to discuss events and issues that influence health in general, and/or nursing in particular. The seminar is intended to enhance the socialization of students into the nursing culture.  Students identify topics of interest to them and make presentations to the class for discussion and critique.

NURS 409
Mental Health Nursing II   (3 credits)

This course focuses on major mental disorders and the rehabilitation of the mentally ill. It is designed to enhance students’ mental health nursing skills. It also includes discussion on perspectives and trends in mental health/psychiatric nursing. The student is assisted to plan and deliver care that will stabilize the individual client’s health status. Students are equipped with skills to provide health teaching for effective self-care after discharge, to facilitate reintegration of client into the community.

NURS 411
Obstetric Nursing II   (3 credits)

This course is designed to assist students to detect deviations from the normal states of pregnancy, childbirth and the postnatal period as well as complications of the newborn baby.  Students are equipped with knowledge to treat minor ailments of the mother and the newborn and where necessary, make referral for specialists’ attention.

-
Free Electives
Core (Second Semester Courses)

NURS 402
Family Health Crisis Intervention VI   (3 credits)

This course is a continuation of NURS 401 and is designed to discuss conditions of the eye, ear, nose and throat. Details of the conditions outlined are discussed with appropriate medical, surgical, psychiatric, nutritional and nursing interventions. Each patient/family is treated as a unique entity. The nursing process approach is used to render care to patient/families suffering from these conditions.  Levine’s theory of conservation of energy is used as a frame of reference.

NURS 404
Family Health Crisis Practical VI   (1 credit)

This course is the practical component of NURS 402. Students spend six hours a week during the semester at the eye, ear, nose and throat department. Students also have experiences at the theatre to observe surgical procedures on these special organs. Lecturers, nurse technicians and preceptors supervise students.  Clinical conferences are organized to discuss the students’ clinical experiences.

NURS 406
Community Health Nursing IV    (3 credits)

This course equips students with the requisite knowledge and skills relating to community health practice. The main strategy is to expose students to various concepts and principles in community health nursing. The historical development of community health in Ghana and abroad (UK/USA) is traced. The process and methods of community health nursing is also examined. The importance of vital statistics, record keeping and report writing in community health practice is stressed.

NURS 408
Reproductive Health   (2 credits)

This course includes a wide range of topics related to population dynamics, human reproduction and health related issues. The population education component is intended to give the students insight into the basic principles of population dynamics and problems in order to help them appreciate the importance of family planning to national development efforts. The reproductive health component is intended to help students gain better understanding of the human reproductive process, its control and problems associated with unregulated procreation and adolescent sexuality.

NURS 412
Curriculum Development In Nursing Education   (3 credits)

This course teaches students to basic curricular concepts and the application of curriculum development process to nursing education in particular. Factors influencing curriculum development and learning are examined in relation to nursing education. Students are expected to study and critique nursing curricula at various levels.

NURS 414
Project Work  (6 credits)

This course is designed to test the students’ skills in defining a problem and designing appropriate research to investigate that problem. The course aims at testing skills in writing literature search and analytical thinking. The students present the research problem for approval and carry out the research under supervision of lecturers.  At the end of the semester, two copies of typed work are presented for assessment.

NURS 498
Nursing Practical IV   (3 credits)

This course is a long vacation practicum for Level 400 students. Students who are already Registered nurses have four (4) weeks family planning clinical experience, one (1) week teaching practice and one (1) week nursing administration experience. Generic students spend three (3) weeks in the obstetric and gynaecology units, two (2) weeks in medical-surgical wards and one (1) week community health nursing experience. The students spend six (6) hours daily on the ward and they work under the supervision of lecturers, nurse technicians and preceptors. Clinical conferences are organized to discuss the students’ clinical experiences.
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BSc. FOOD SCIENCE

This programme is available only in Levels 300 and 400. Students who intend to graduate in BSc (Food Science Option) must have taken all the core courses from the Biological Sciences group at Level 200, to accumulate a total of 17 credits.

LEVEL 200

Core

FDSC 200
Introductory Food Science  (1 credit)
LEVEL 300 & 400 COURSES

Core (52 credits) – Single Subject Major
FDSC 301
General Microbiology (Pre-req: BIOL 201-204)  (2 credits)
Scope of microbiology. Major groups of microorganisms-their classification and properties; microbial physiology and biochemistry.

FDSC 302
Thermal Processing of Foods (Pre-req: PHYS 200,203,204,
(2 credits)
BIOL 201-204, CHEM 201, 202, 211, 212, 231, 232)
Applications of heat transfer processes in canning, pasteurization and aseptic processing. Process calculations to ensure microbiological safety and nutrition. Thermal processing equipment – design operation safety factors. Thermal processes and food preservations.

FDSC 303
General Microbiology Practicals (Pre-req: FDSC 301)  (2 credits)
Laboratory methods for culturing and examining micro-organisms

FDSC 304
Thermal Processing Practicals (Pre-req: FDSC 302)
  (2 credits)
Laboratory exercises in canning, pasteurization and aseptic process. Evaluation of quality of thermal processed foods including seam analysis. Applications to selected commodities.

FDSC 305
Physical Principles in Food Processing (Pre-req: PHYS 200,  (3 credits)
203,204, BIOL 201-204, CHEM 201, 202, 211, 212, 231, 232)
The laws of conservation of mass and energy – application in food processing. Fluid flow theory and applications. Unit operations in food processing such as dehydration, chilling and freezing, extrusion, size reduction, evaporation, mechanical separations and mixing. Traditional and modern applications of unit operations.

FDSC 306
Plant Products Processing Technology  (2 credits)
(Pre-req: BIOL 201-204, CHEM 201, 202, 211, 212, 231, 232)
Physical, chemical and other characteristics of cereals, legumes, roots and tubers, fruits, vegetables, spices and oil seeds. Processing and preservation of plant food commodities. Food processing demonstration and industrial visits.
FDSC 307
Principles of Food Preservation  (1 credit)
Problems of Food Spoilage. Agents and factors of Food Spoilage. Principles of Food preservation with particular reference to chemical preservation. Scientific and technological aspects of food preservation. Food quality and acceptance.
FDSC 308
Animal Products Processing Technology (Pre-req: BIOL 201-204)  (2 credits)
The characteristics of conversion of muscle to meat; poultry; fish and dairy products. technologies for processing and preservation. Public Health issues. Unconventional sources of animal foods – wildlife and traditional processing methods. Processing demonstrations and /or industrial visits.

FDSC 309
Biometry (Pre-req: STAT 212)   (2 credits)
Statistical Applications for Nutrition and Food Science data analysis. Students t-test, Chi-square ((2), Analysis of variance, regression and correction. Non-parametric statistics. Introduction to the use of computer statistical packages.
FDSC 312
Food Commodity Technology Practicals (Pre-req: FDSC 306, 308)  (2 credits) Practical course on processing food commodities.- cereals, legumes, roots and tubers, fruits and vegetables, oil seeds, fish, meat , dairy. Industrial visits
NUTR 301
Nutrients and Their Metabolism I (Pre-req: BIOL 201-204,
(2 credits)
CHEM 201, 202, 211, 212, 222)

Classification, metabolism and physiological functions, effects of deficiencies and trends in the consumption of carbohydrate, protein, and fat. Food as a source of energy, energy  expenditure, measurement and factors influencing energy expenditure. Carbohydrate, protein and fat inter-relationships in meeting energy requirements.

NUTR 302
Nutrients and Their Metabolism II (Pre-req: NUTR 301  (2 credits)
Functions and distribution of minerals in the human body. Dietary sources, deficiency symptoms, human requirements for minerals. Role of trace elements in human nutrition and requirements. Landmarks in the discovery of vitamins, functions, metabolism, recommended intakes, dietary sources, effects of deficiencies of fat soluble and water soluble vitamins

NUTR 306
Food Analysis I (Pre-req: BIOL 201-204,CHEM 201, (2 credits)
202, 211, 212, 222)

Sampling  and sample preparation, glassware for laboratory analysis. Precision and accuracy, data reporting, report write-up. Principles behind food analysis methods. Comparative moisture analysis, ash, crude fat, crude protein and crude fiber analysis. Calorific value of foods. Determination of phosphorus, iron and calcium in foods.

FDSC 400
Project 
(6 credits)
A supervised individual investigation in Food Science.

FDSC 402
Food Chemistry (Pre-req: CHEM 231)  (2 credits)
Water in food systems. Chemistry of food proteins, lipids and carbohydrates and their significance on food processing and storage. The nature, occurrence and inhibition of enzymatic and non-enzymatic browning in foods. Flavour and colour chemistry.
FDSC 404
Food Chemistry Practical (Pre-req: CHEM 231, FDSC 402)
 (1 credits)
Laboratory experience in Food Chemistry. Protein, carbohydrate, lipids properties, colour and flavour measurement; analysis of browning systems.

FDSC 405
Sensory Analysis of Foods (Pre-req: FDSC 309 or Equivalent)  (1 credit)
Food Quality assessment using sensory responses. Aroma, taste and texture of foods. Organisation of sensory evaluation laboratory – methods, data analysis.
FDSC 407
Quality Control in Food Processing   (2 credits)
(Pre-req: FDSC 309 or Equivalent)

Principles of quality control, and quality assurance, organisation of food industry quality control; development of grades and standards of quality; evolutionary operations, control chart production control. Total quality management. Statistical problems in quality control and quality assurance programs. Computer applications.

FDSC 408
Post-harvest Management  (2 credits)
Food systems approach to waste of raw food materials. Post-harvest problems of perishables and durables. Food loss vectors and their control. Food storage structure – design and management. Introduction to loss assessment. Field visits and evaluations.

FDSC 413
Food Laws and Regulations  (1 credit)
Standards and legislation; procedures; regulatory agencies; Codex Alimentarius. Legal issues in food science and nutrition.

FDSC 416
Industrial Microbiology (Pre-req: FDSC 301)  (2 credits)
Principles of industrial fermentation processes. Industrial microorganisms – their isolation, preservation and improvement. Brewing technology, production of enzymes, vitamins and antibiotics.

FDSC 417
Food Packaging
(1 credit)
Food packaging materials: properties and uses. Interactions between packaging materials and food for major commodities, and their control, Public Health and packaging.

FDSC 418
Food Microbiology (Pre-req: FDSC 301, 303)  (2 credits)
Micro-organisms in food safety, spoilage and production. Food and Water-borne diseases. Food infections and intoxications. Cultural and morphological characteristics of microorganisms in food and water. Microbiological standards and control.
FDSC 419
Food Analysis II (Pre-req: NUTR 306, CHEM 211, BCHM 305)  (3 credits)
Food Analysis laboratory practice. Chemical, physical and microscopical techniques for the analysis of food products. chemical analysis of water quality, analysis of selected processed foods.
FDSC 421
Food Processing Plant Operations and Sanitation
(2 credits)
(Pre-req FDSC 305)
Principles and practices. Organisation and management of plant operations. Plant lay-out and flow patterns. Plant and warehouse siting and design. Pilot operations and optimization.

Cleaning operations; use of detergents and sanitizers, water use, waste disposal and pollution control; Public Health Acts and Regulations. Environment issues in food processing.  Factory visits.

FDSC 422
Food Microbiology Practicals (Pre-req: FDSC 418)
(1 credit)
Techniques in the analysis of microorganisms involved in food spoilage, food borne disease and food fermentations.
Electives: (LEVEL 300) – SINGLE MAJOR
Students are to take a minimum of 4 credits per semester
FDSC 310
Food Science Internship (2 credits)
Work experience in Food Industry in the practical application on Food Science. Seminar on report to be submitted.

NUTR 303
Nutritional Physiology (Pre-req: BIOL 201-204,CHEM 201,
   (1 credit)
202, 211, 212, 222)

The study of body systems associated with the delivery of food to the body. The structure of the  digestive system in relation to its functions in digestion and absorption. Blood physiology: blood and other fluid compartments of the body in relation to the transfer of nutrients and metabolites. Excretion.

NUTR 304
Animal Experimentation (Pre-req: NUTR 302)  (1 credit)
Problems with human experimentation; advantages of animal experimentation; concerned societies and standards for animal experimentation; species of experimental animals; the experimental rat and disease; physical facilities for rat experimentation in Nutrition; rat models for human nutrition studies; effect of feeding different levels of protein; nitrogen balance; digestibility; effect of diet on body functions.

BCHM 301
Structure And Function Of Biomolecules   (2 credits)
Organization and order in living things:  Requirement of energy; organization of organic molecules in living cells; sub-cellular organelles and their functions; cell disruption and fractionation.  Proteins:  Amino acids - basic structure, classification, acid/base properties, essential & non-essential; peptides; proteins - primary, secondary, tertiary and quaternary structure; classification and properties. Carbohydrates: Monosaccharides; stereoisomerism; other derivatives of monosaccharides; reducing sugars; common di- oligo- and polysaccharides (storage & structural). Lipids:  Classification; lipoproteins; glycolipids (ABO groups, cell-cell recognition, receptors etc.).  Nucleic Acids:  Nitrogenous bases, nucleotides, cyclic nucleotides; DNA and RNAs (brief review of replication, transcription, translation). Other Biomolecules:  Coenzymes, porphyrins, antibiotics, alkaloids & inorganic ions.

BCHM 302
Intermediary Metabolism   (3 credits)
Carbohydrates:
Digestion of carbohydrates, glycolysis and fate of pyruvate in different organisms; tricarboxylic acid (TCA) cycle; pentose phosphate pathway and fate of reduced coenzymes; catabolism of monosaccharides other than glucose; gluconeogenesis, Calvin Benson cycle, Cori cycle, glyoxylate cycle; glycogenesis and glycogenolysis; regulation of carbohydrate metabolism; Diseases of carbohydrate metabolism. Lipids: Digestion of triacylglycerols; the different lipases (lipoprotein lipase, hormone-sensitive lipase); fate of glycerol; beta-oxidation of fatty acids; fate of products (acetyl and propionyl CoA, ketone bodies, reduced coenzymes); synthesis of fatty acids triacylglycerol, cholesterol; regulation of metabolism. Amino acids:  Digestion of proteins, transamination, deamination and decarboxylation of amino acids and the fate of ammonia and carbon skeleton; metabolism of specific amino acids (aromatic and sulphur-containing amino acids); synthesis of amino acids; in-born errors of amino acid metabolism; regulation of metabolism. Bioenergetics:  Free energy and biochemical reactions (spontaneity, anabolic and catabolic reactions); metabolic reactions and ATP; energy of hydrolysis of ATP, ADP and phosphorylation products; ATP production (substrate level and oxidative phosphorylation); coupling reactions; uncoupling agents.

BCHM 303
Separation Methods  (2 credits)
Centrifugation: Basic principles of sedimentation, RCF value, relationship between v, s and g.  Centrifuges and rotors (types and uses). Preparative centrifugation: differential and density gradient; preparation of gradients, recovery and monitoring of fractionates. Analytical centrifugation: determination of relative molar mass (sedimentation velocity and equilibrium methods), purity and shape of macromolecules. Chromatography: Partition coefficient and chromatographic systems. Basis of separation: adsorption and partition (polarity); ion-exchange (ionic nature), exclusion/gel (molecular size and shape). Principles and applications (HPLC, FPLC, GLC, TLC, Paper, Chromatofocusing and two-dimensional chromatography). Analytical aspects: retention time and volume, capacity ratio, peak resolution theoretical plates/plate height, peak capacity, internal and external standardization and analyte quantitation. Electrophoresis:  General principles.  Low voltage thin sheets (paper, cellulose acetate, thin layer) and high voltage gels (agarose, polyacrylamide - native, gradient and SDS-PAGE). Applications; purity and molecular weight determination of proteins and nucleic acids, DNA sequencing. Isoelectric focusing and isotachophoresis; two dimensional electrophoresis.

BCHM 304
Enzymology  (2 credits)
Introduction to Enzymes: Comparison of chemical and enzyme catalysis, Activation energy and transition state, Free energy change, Chemical equilibria, Active site, Substrate specificity, Enzyme classification. Factors affecting Enzyme Activity: Enzyme assays, linked or coupled enzyme assays, Reaction rate (V), Effect of  [S], [E], T, pH on enzyme activity; coenzymes, prosthetic groups. Enzyme Kinetics and Inhibition: Michaelis - Menten model, Graphical representation of data (eg. Lineweaver - Burk and Hanes plots) Enzyme inhibition: Reversible (Competitive, noncompetitive, uncompetitive) and irreversible. Control of Enzyme Activity: Feedback regulation, allosteric enzymes, isozymes, covalent modification, activation, regulation of synthesis and breakdown (eg. lac operon, tryptophan biosynthesis). Enzyme Purification: Cell disruption techniques, general purification strategy, enzyme assays, units of enzyme activity. Industrial application of enzymes

BCHM 305
Analytical Techniques  (2 credits)

Data Handling: Significant figures, accuracy and precision, errors, different categories of data, tests of significance, choosing the right statistical test. Ionic Environment, pH and Buffers in Cellular Metabolism: Ionic equilibrium, ionic strength; pH and buffer systems; biochemical relevance of pH. Spectroscopic  techniques: Molecular spectroscopy; molecular fluorescence; infra-red, atomic, electron spin resonance and nuclear magnetic resonance spectroscopy, mass spectrometry, X-ray diffraction. RadioisotopicTechniques: radioisotopic techniques in biochemistry, radio/fluorescent labeling (RIA, scintillation counting), autoradiography ELISA.

ADMN 314
Introduction to Human Resource Management

3

ADMN 324
Introduction to Production Management


3

Electives:  (LEVEL 400) – SINGLE MAJOR
Students are to take a minimum of 4 credits per Semester
FDSC 411
Beverage and Sugar Technology (Pre-req: FDSC 306, 312)
(2 credits)
Structure, chemical and physical composition of cocoa, coffee and tea. Methods of processing. Sugar crops and sugar processing technology.
FDSC 412
Food Additives and Toxicology  (1 credit)
Survey of the types of additives used in the food industry. The control of additives in foods- legislation. The assessment of food additives for safety. The science of toxicology – toxins occurring naturally in foods.
FDSC 415
Food Irradiations  (1 credit)
Radionuclides and radiation, radiation detection and measurement, effects of radiation on living organisms, radiation preservation of foods, limitations of food irradiation, regulations and safety. Commercial aspects of food irradiation.
NUTR 402
Food and Nutrition Policy and Planning
(1 credit)
Types of Food and Nutrition policies (FNP); Food importation and prices, income and quality of life, economic factors; necessary information for formulating FNP, efforts towards developing FNP for Ghana. FNP of other countries; food security; right to food.

NUTR 407
Nutrient Needs (Pre-req: NUTR 302)  (2 credits)
Principles and methods of determination of nutrient needs; Proteins, amino acids, macro-minerals, trace elements, vitamins, fatty acids and fats.

(BSc. FOOD SCIENCE: COMBINED MAJOR)

LEVEL 300 & 400 COURSES

Core

FDSC 301
General Microbiology (Pre-req: BIOL 201-204)
(2 credits)
Scope of microbiology. Major groups of microorganisms-their classification and properties; microbial physiology and biochemistry.
FDSC 302
Thermal Processing of Foods (Pre-req: PHYS 200,203,204,
(2 credits)
BIOL 201-204, CHEM 201, 202, 211, 212, 231, 232)
Applications of heat transfer processes in canning, pasteurization and aseptic processing. Process calculations to ensure microbiological safety and nutrition. Thermal processing equipment – design operation safety factors. Thermal processes and food preservations.

FDSC 303
General Microbiology Practicals (Pre-req: FDSC 301)  (1 credit)
Laboratory methods for culturing and examining micro-organisms
FDSC 305
Physical Principles in Food Processing (Pre-req: PHYS 200,
    (3 credits)
203,204, BIOL 201-204, CHEM 201, 202, 211, 212, 231, 232)
The laws of conservation of mass and energy – application in food processing. Fluid flow theory and applications. Unit operations in food processing such as dehydration, chilling and freezing, extrusion, size reduction, evaporation, mechanical separations and mixing. Traditional and modern applications of unit operations.
FDSC 306
Plant Products Processing Technology
(2 credits)
(Pre-req: BIOL 201-204, CHEM 201, 202, 211, 212, 231, 232)

Physical, chemical and other characteristics of cereals, legumes, roots and tubers, fruits, vegetables, spices and oil seeds.  Processing and preservation of plant food commodities. Food processing demonstration and industrial visits.
FDSC 308
Animal Products Processing Technology 
(2 credits)
(Pre-req: BIOL 201-204)

The characteristics of conversion of muscle to meat; poultry; fish and dairy products. technologies for processing and preservation. Public Health issues. Unconventional sources of animal foods – wildlife and traditional processing methods. Processing demonstrations and /or industrial visits.
FDSC 309
Biometry (Pre-req: STAT 212)
(1 credit)
Statistical Applications for Nutrition and Food Science data analysis. Students t-test, Chi-square ((2), Analysis of variance, regression and correction. Non-parametric statistics. Introduction to the use of computer statistical packages.

NUTR 301
Nutrients and Their Metabolism I (Pre-req: BIOL 201-204,
(2 credits)
CHEM 201, 202, 211, 212, 222)

Classification, metabolism and physiological functions, effects of deficiencies and trends in the consumption of carbohydrate, protein, and fat. Food as a source of energy, energy  expenditure, measurement and factors influencing energy expenditure. Carbohydrate, protein and fat inter-relationships in meeting energy requirements.

NUTR 302
Nutrients and Their Metabolism II (Pre-req: NUTR 301  (2 credits)
Functions and distribution of minerals in the human body. Dietary sources, deficiency symptoms, human requirements for minerals. Role of trace elements in human nutrition and requirements. Landmarks in the discovery of vitamins, functions, metabolism, recommended intakes, dietary sources, effects of deficiencies of fat soluble and water soluble vitamins

NUTR 306
Food Analysis I (Pre-req: BIOL 201-204,CHEM 201,   (2 credits)
202, 211, 212, 222)

Sampling  and sample preparation, glassware for laboratory analysis. Precision and accuracy, data reporting, report write-up. Principles behind food analysis methods. Comparative moisture analysis, ash, crude fat, crude protein and crude fiber analysis. Calorific value of foods. Determination of phosphorus, iron and calcium in foods.

FDSC 402
Food Chemistry (Pre-req: CHEM 231)
(2 credits)
Water in food systems. Chemistry of food proteins, lipids and carbohydrates and their significance on food processing and storage. The nature, occurrence and inhibition of enzymatic and non-enzymatic browning in foods. Flavour and colour chemistry.
FDSC 404
Food Chemistry Practical (Pre-req: CHEM 231, FDSC 402)  (1 credit)
Laboratory experience in Food Chemistry. Protein, carbohydrate, lipids properties, colour and flavour measurement; analysis of browning systems.
FDSC 405
Sensory Analysis of Foods (Pre-req: FDSC 309 or Equivalent)  (1 credit)
Food Quality assessment using sensory responses. Aroma, taste and texture of foods. Organisation of sensory evaluation laboratory – methods, data analysis.
FDSC 407
Quality Control in Food Processing   (2 credits)
(Pre-req: FDSC 309 or Equivalent)
Principles of quality control, and quality assurance, organisation of food industry quality control; development of grades and standards of quality; evolutionary operations, control chart production control. Total quality management. Statistical problems in quality control and quality assurance programs. Computer applications.

FDSC 418
Food Microbiology (Pre-req: FDSC 301, 303)  (2 credits)
Micro-organisms in food safety, spoilage and production. Food and Water-borne diseases. Food infections and intoxications. Cultural and morphological characteristics of microorganisms in food and water. Microbiological standards and control.
FDSC 419
Food Analysis II (Pre-req: NUTR 306, CHEM 211, BCHM 305)  (3 credits)
Food Analysis laboratory practice. Chemical, physical and microscopical techniques for the analysis of food products. chemical analysis of water quality, analysis of selected processed foods.
FDSC 422
Food Microbiology Practicals (Pre-req: FDSC 418)
(1 credit)
Techniques in the analysis of microorganisms involved in food spoilage, food borne disease and food fermentations.

Electives:  (LEVEL 300) – COMBINED MAJOR
Students are to take a minimum of 2 credits per Semester
FDSC 304
Thermal Processing Practicals (Pre-req: FDSC 302)
  (1 credit)
Laboratory exercises in canning, pasteurization and aseptic process. Evaluation of quality of thermal processed foods including seam analysis. Applications to selected commodities
FDSC 307
Principles of Food Preservation
(1 credit)
Problems of Food Spoilage. Agents and factors of Food Spoilage. Principles of Food preservation with particular reference to chemical preservation.  Scientific and technological aspects of food preservation. Food quality and acceptance.
FDSC 310
Food Science Internship 
(1 credit)
Work experience in Food Industry in the practical application on Food Science. Seminar on report to be submitted.
FDSC 312
Food Commodity Technology Practicals
(2 credits)
(Pre-req: FDSC 306, 308)

Practical course on processing food commodities.- cereals, legumes, roots and tubers, fruits and vegetables, oil seeds, fish , meat , dairy. Industrial visits.
NUTR 303
Nutritional Physiology
(2 credits)
The study of body systems associated with the delivery of food to the body. The structure of the  digestive system in relation to its functions in digestion and absorption. Blood physiology: blood and other fluid compartments of the body in relation to the transfer of nutrients and metabolites. Excretion.

NUTR 305
Nutritional Physiology Practicals
(1 credit)
Laboratory  experiments to illustrate the principles and techniques used in nutritional physiology. This course is to accompany lectures in Nutritional Physiology.

BCHM 304
Enzymology  (2 credits)
Introduction to Enzymes: Comparison of chemical and enzyme catalysis, Activation energy and transition state, Free energy change, Chemical equilibria, Active site, Substrate specificity, Enzyme classification. Factors affecting Enzyme Activity: Enzyme assays, linked or coupled enzyme assays, Reaction rate (V), Effect of  [S], [E], T, pH on enzyme activity; coenzymes, prosthetic groups. Enzyme Kinetics and Inhibition: Michaelis - Menten model, Graphical representation of data (eg. Lineweaver - Burk and Hanes plots) Enzyme inhibition: Reversible (Competitive, noncompetitive, uncompetitive) and irreversible. Control of Enzyme Activity: Feedback regulation, allosteric enzymes, isozymes, covalent modification, activation, regulation of synthesis and breakdown (eg. lac operon, tryptophan biosynthesis). Enzyme Purification: Cell disruption techniques, general purification strategy, enzyme assays, units of enzyme activity. Industrial application of enzymes

ADMN 314
Introduction to Human Resource Management
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Electives:  (LEVEL 400) – COMBINED MAJOR
Students are to take a minimum of 2 credits per Semester
FDSC 400
Project 
(6 credits)
A supervised individual investigation in Food Science.

FDSC 408
Post-harvest Management  (2 credits)
Food systems approach to waste of raw food materials. Post-harvest problems of perishables and durables. Food loss vectors and their control. Food storage structure – design and management. Introduction to loss assessment. Field visits and evaluations.
FDSC 411
Beverage and Sugar Technology (Pre-req: FDSC 306, 312)
(2 credits)
Structure, chemical and physical composition of cocoa, coffee and tea. Methods of processing. Sugar crops and sugar processing technology.
FDSC 412
Food Additives and Toxicology  (1 credit)
Survey of the types of additives used in the food industry. The control of additives in foods- legislation. The assessment of food additives for safety. The science of toxicology – toxins occurring naturally in foods.
FDSC 413
Food Laws and Regulations   (1 credit)
Standards and legislation; procedures; regulatory agencies; Codex Alimentarius. Legal issues in food science and nutrition.
FDSC 415
Food Irradiations  (1 credit)
Radionuclides and radiation, radiation detection and measurement, effects of radiation on living organisms, radiation preservation of foods, limitations of food irradiation, regulations and safety. Commercial aspects of food irradiation.
FDSC 416
Industrial Microbiology (Pre-req: FDSC 301)  (2 credits)
Principles of industrial fermentation processes. Industrial microorganisms – their isolation, preservation and improvement. Brewing technology, production of enzymes, vitamins and antibiotics.
FDSC 417
Food Packaging
(1 credit)
Food packaging materials: properties and uses. Interactions between packaging materials and food for major commodities, and their control, Public Health and packaging.
FDSC 421
Food Processing Plant Operations and Sanitation
(2 credits)

(Pre-req FDSC 305)
Principles and practices. Organisation and management of plant operations. Plant lay-out and flow patterns. Plant and warehouse siting and design. Pilot operations and optimization. Cleaning operations; use of detergents and sanitizers, water use, waste disposal and pollution control; Public Health Acts and Regulations. Environment issues in food processing.  Factory visits.
NUTR 403
Assessment of Nutritional Status (Pre-req: NUTR 303)  (3 credits)
Indices used in assessing nutritional status of individual and groups in health and disease: dietary intakes, anthropometric measurements, biochemical assessment clinical and functional appraisal of nutritional status, vital statistics. Nutritional surveillance and growth monitoring.

NUTR 405
Assessment of Nutritional Status of Coomunity I  (3 credits)
(Field work for Nutrition students: Single and combined majors). Techniques used in assessing nutritional status using dietary, biochemical, clinical and anthropometric measurements. Field survey of a selected community using various assessment methods; application and dissemination of nutrition knowledge in the community.

NUTR 407
Nutrient Needs (Pre-req: NUTR 302)  (2 credits)
Principles and methods of determination of nutrient needs; Proteins, amino acids, macro-minerals, trace elements, vitamins, fatty acids and fats.

NUTR 412
Assessment of Nutritional Status of a Comminuty II
  (2 credits)
Analysis of data collected from field survey. Dietary, biochemical, clinical, socio-economic and anthropometric analysis using various computer software and laboratory techniques. Preparation of report.

REQUIREMENTS FOR GRADUATION
1.
To graduate with BSc degree in Food Science (Single Major), a student must:

Pass the following core courses: FDSC 301-309, 312, 400-408, 413, 416,417,

418-422, NUTR 301, 302, 306 and obtain passes in at least 16 credits from the

Prescribed Electives Courses and satisfy all Faculty and University Requirement

2.
To graduate with BSc degree in Food Science in combination with another subject, the student must: pass the following core courses: FDSC 301, 302, 303, 305, 306, 308, 309, 402, 404, 405, 407, 418, 419, 422,  NUTR 301, 302, 306 and obtain passes in at least 8 credits from the Prescribed Electives Courses, and satisfy all Faculty and University Requirements.

Students may take free electives from OTHER departments to make up their

required credits.

BSc. NUTRITION

This programme is available only in Levels 300 and 400. Students who intend to graduate in BSc (Nutrition Option) must have taken the core courses from the Biological Sciences group at Level 200, to accumulate a total of 17 credits.

LEVEL 200 COURSES

NUTR 201  
Introductory Nutrition I
Major nutrients in foods and their food values: Carbohydrate, Proteins, Lipids, Vitamins and minerals; Breast feeding
NUTR 202  
Introductory Nutrition II

Food sources of nutrients (continued),  Food habits; Nutrition and disease; Population growth, Food production and nutritional status.

LEVEL 300 & 400 COURSES

Core - Single Subject Major
NUTR 301
Nutrients and their Metabolism I  (Pre-req: BIOL 201-204,
(2 credits)
CHEM 201, 202, 211, 212, 221, 222)

Classification, metabolism and physiological functions, effects of deficiencies and trends in the consumption of carbohydrate, protein, and fat. Food as a source of energy, energy  expenditure, measurement and factors influencing energy expenditure. Carbohydrate, protein and fat inter-relationships in meeting energy requirements.

NUTR 302
Nutrients and their Metabolism II  (Pre-req: NUTR 301)   (2 credits)
Functions and distribution of minerals in the human body. Dietary sources, deficiency symptoms, human requirements for minerals. Role of trace elements in human nutrition and requirements. Landmarks in the discovery of vitamins, functions, metabolism, recommended intakes, dietary sources, effects of deficiencies of fat soluble and water soluble vitamins.

NUTR 303
Nutritional Physiology (Pre-req: BIOL 201-204,
(2 credits)
CHEM 201, 202, 211, 212, 221, 222)
The study of body systems associated with the delivery of food to the body. The structure of the  digestive system in relation to its functions in digestion and absorption. Blood physiology: blood and other fluid compartments of the body in relation to the transfer of nutrients and metabolites. Excretion.

NUTR 304
Animal Experimentation (Pre-req: NUTR 302) 
(2 credits)
Problems with human experimentation; advantages of animal experimentation; concerned societies and standards for animal experimentation; species of experimental animals; the experimental rat and disease; physical facilities for rat experimentation in Nutrition; rat models for human nutrition studies; effect of feeding different levels of protein; nitrogen balance; digestibility; effect of diet on body functions.

NUTR 305
Nutritional Physiology Practicals (Pre-req: NUTR 303)  (2 credits)
Laboratory  experiments to illustrate the principles and techniques used in nutritional physiology. This course is to accompany lectures in Nutritional Physiology.

NUTR 306
Food Analysis I (Pre-req: BIOL 201-204,
(2 credits)
CHEM 201, 202, 211, 212, 221, 222)
Sampling  and sample preparation, glassware for laboratory analysis. Precision and accuracy, data reporting, report write-up. Principles behind food analysis methods. Comparative moisture analysis, ash, crude fat, crude protein and crude fiber analysis. Calorific value of foods. Determination of phosphorus, iron and calcium in foods.

BCHM 301
Structure And Function Of Biomolecules   (2 credits)
Organization and order in living things:  Requirement of energy; organization of organic molecules in living cells; sub-cellular organelles and their functions; cell disruption and fractionation.  Proteins:  Amino acids - basic structure, classification, acid/base properties, essential & non-essential; peptides; proteins - primary, secondary, tertiary and quaternary structure; classification and properties. Carbohydrates: Monosaccharides; stereoisomerism; other derivatives of monosaccharides; reducing sugars; common di- oligo- and polysaccharides (storage & structural). Lipids:  Classification; lipoproteins; glycolipids (ABO groups, cell-cell recognition, receptors etc.).  Nucleic Acids:  Nitrogenous bases, nucleotides, cyclic nucleotides; DNA and RNAs (brief review of replication, transcription, translation). Other Biomolecules:  Coenzymes, porphyrins, antibiotics, alkaloids & inorganic ions.

BCHM 302
Intermediary Metabolism   (3 credits)
Carbohydrates:
Digestion of carbohydrates, glycolysis and fate of pyruvate in different organisms; tricarboxylic acid (TCA) cycle; pentose phosphate pathway and fate of reduced coenzymes; catabolism of monosaccharides other than glucose; gluconeogenesis, Calvin Benson cycle, Cori cycle, glyoxylate cycle; glycogenesis and glycogenolysis; regulation of carbohydrate metabolism; Diseases of carbohydrate metabolism. Lipids: Digestion of triacylglycerols; the different lipases (lipoprotein lipase, hormone-sensitive lipase); fate of glycerol; beta-oxidation of fatty acids; fate of products (acetyl and propionyl CoA, ketone bodies, reduced coenzymes); synthesis of fatty acids triacylglycerol, cholesterol; regulation of metabolism. Amino acids:  Digestion of proteins, transamination, deamination and decarboxylation of amino acids and the fate of ammonia and carbon skeleton; metabolism of specific amino acids (aromatic and sulphur-containing amino acids); synthesis of amino acids; in-born errors of amino acid metabolism; regulation of metabolism. Bioenergetics:  Free energy and biochemical reactions (spontaneity, anabolic and catabolic reactions); metabolic reactions and ATP; energy of hydrolysis of ATP, ADP and phosphorylation products; ATP production (substrate level and oxidative phosphorylation); coupling reactions; uncoupling agents.

BCHM 303
Separation Methods  (2 credits)
Centrifugation: Basic principles of sedimentation, RCF value, relationship between v, s and g.  Centrifuges and rotors (types and uses). Preparative centrifugation: differential and density gradient; preparation of gradients, recovery and monitoring of fractionates. Analytical centrifugation: determination of relative molar mass (sedimentation velocity and equilibrium methods), purity and shape of macromolecules. Chromatography: Partition coefficient and chromatographic systems. Basis of separation: adsorption and partition (polarity); ion-exchange (ionic nature), exclusion/gel (molecular size and shape).  Principles and applications (HPLC, FPLC, GLC, TLC, Paper, Chromatofocusing and two-dimensional chromatography). Analytical aspects: retention time and volume, capacity ratio, peak resolution theoretical plates/plate height, peak capacity, internal and external standardization and analyte quantitation. Electrophoresis:  General principles.  Low voltage thin sheets (paper, cellulose acetate, thin layer) and high voltage gels (agarose, polyacrylamide - native, gradient and SDS-PAGE). Applications; purity and molecular weight determination of proteins and nucleic acids, DNA sequencing. Isoelectric focusing and isotachophoresis; two dimensional electrophoresis.

BCHM 305
Analytical Techniques  (2 credits)

Data Handling: Significant figures, accuracy and precision, errors, different categories of data, tests of significance, choosing the right statistical test. Ionic Environment, pH and Buffers in Cellular Metabolism: Ionic equilibrium, ionic strength; pH and buffer systems; biochemical relevance of pH. Spectroscopic  techniques: Molecular spectroscopy; molecular fluorescence; infra-red, atomic, electron spin resonance and nuclear magnetic resonance spectroscopy, mass spectrometry, X-ray diffraction. RadioisotopicTechniques: radioisotopic techniques in biochemistry, radio/fluorescent labeling (RIA, scintillation counting), autoradiography ELISA.

FDSC 309
Biometry (Pre-req: STAT 212)
(2 credits)
Statistical Applications for Nutrition and Food Science data analysis. Students t-test, Chi-square ((2), Analysis of variance, regression and correction. Non-parametric statistics. Introduction to the use of computer statistical packages.

NUTR 400
Project 
(6 credits)
A supervised individual investigation in Nutrition.

NUTR 401
Applied Nutrition  (1 creits)
Applied Nutrition programs, their implementation and evaluation; Effects of socio-economic factors on nutrition. Urbanization and nutrition. Nutrition education and methods of delivery of nutrition information to the public. Role of national and International organizations in combating hunger and malnutrition.

NUTR 402
Food and Nutrition Policy   (1 credit)
Types of Food and Nutrition policies (FNP); Food importation and prices, income and quality of life, economic factors; necessary information for formulating FNP, efforts towards developing FNP for Ghana. FNP of other countries; food security; right to food.

NUTR 403
Assessment of Nutritional Status (Pre-Req: NUTR 303)  (3 credits)
Indices used in assessing nutritional status of individual and groups in health and disease:  dietary intakes, anthropometric measurements, biochemical assessment clinical and functional appraisal of nutritional status, vital statistics. Nutritional surveillance and growth monitoring.

NUTR 404
Nutrition of Vulnerable Groups (Pre-Req: NUTR 403, 407)
(1 credit)
Study of the nutritional requirements in pregnancy, lactation, infancy, childhood, adolescence and in the aged. Relationship between maternal diet and pregnancy outcome. Breast feeding compared to other methods of infant feeding, weaning, nutrition of premature infants.

NUTR 405
Assessment of Nutritional Status of a Community I
  (3 credits)
(Field work for Nutrition students: Single and combined majors). Techniques used in assessing nutritional status using dietary, biochemical, clinical and anthropometric measurements. Field survey of a selected community using various assessment methods; application and dissemination of nutrition knowledge in the community.

NUTR 406
Diet and Disease (Pre-Req: NUTR 302)
(1 credit)
A study of nutrition in the treatment and prevention of disease: Diabetes mellitus, protein-energy malnutrition, obesity, pectic ulcers, gout, hypertension, renal, cardiovascular diseases, cancer; Nutrition and dental health.

NUTR 407
Nutrient Needs (Pre-Req: NUTR 302)  (2 credits)
Principles and methods of determination of nutrient needs; Proteins, amino acids, macro-minerals, trace elements, vitamins, fatty acids and fats.

NUTR 408
Human Energy Metabolism (Pre-Req: NUTR 302)
(1 credit)
Estimation of human energy requirements; concepts of energy balance, factors influencing energy balance in obesity. Adaptation to low energy intakes in man. Energy, work capacity and performance.

NUTR 409
Methods in Nutrition Research
(1 credit)
Survey of physical, biochemical and physiological methods used in nutrutional investigation, e.g. fluorometry, amino acid analysis, automated  haematology.

NUTR 412
Assessment of the Nutritional Status of a Community II
(2 credits)
Analysis of data collected from field survey. Dietary, biochemical, clinical, socio-economic and anthropometric analysis using various computer software and laboratory techniques. Preparation of report.

NUTR 413
Nutrient Needs Practicals (Pre-Req: NUTR 407)
(1 credit)
Laboratory on the techniques of determining nutrient needs and diagnosing nutrient deficiencies. Balance studies.

FDSC 412
Food Additives and Toxicology



1

Survey of the types of additives used in the food industry. The control of additives in foods- legislation. The assessment of food additives for safety. The science of toxicology – toxins occurring naturally in foods.

FDSC 419
Food Analysis II
  (3 credits)
(Pre-Req: NUTR 306, CHEM 211, 231, BCHM 305)

Food Analysis laboratory practice. Chemical, physical and microscopical techniques for the analysis of food products. chemical analysis of water quality, analysis of selected processed foods.
Electives:  Level 300 - Single Major
Students are to take at least 4 credits per semester
NUTR 310
Nutrition Intrnship  (1 credit)
Practical experience for nutrition students to work with Governmental and Non-governmental organizations involved in Nutrition related activities. Report will be submitted for evaluation.

NUTR 312
History of Nutrition  (1 credit)
Pre-scientific ideas about foods; investigation of carbohydrates, fats and albuminous substances; food utilization, experiments with gelatin; pioneers in nutrition; animal nutrition; respiration and calorimetry; chemical analysis of foods; The discovery of vitamins; inorganic elements; fatty acids.

FDSC 301
General Microbiology
(2 credits)
Scope of microbiology. Major groups of microorganisms-their classification and properties; microbial physiology and biochemistry.
FDSC 303
General Microbiology Practicals
(2 credits)
Laboratory methods for culturing and examining micro-organisms.
AGEC 201
Principles of Economics
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BCHM 307
Practical Biochemistry I
(3 credits)

Acid-Base Reactions: Titration; pH measurement; buffer preparation; determination of pK. Separation Methods: Paper and gel electrophoresis; chromatography (Paper, TLC, column). Determination of proteins: methods for protein estimation (Folin-Lowry, Biuret, Ultraviolet absorption); determination of amino acids (ninhydrin method); preparation, purification and standardization of proteins (serum proteins, cytochrome C). Determination of carbohydrates: Estimation of glucose (Folin-Wu); isolation of glycogen, determination of rate of hydrolysis and chromatography of hydrolysis products. Chemistry of lipids: Solubility; emulsification; determination of iodine number and acid value; separation of serum lipids.

BCHM 308
Practical Biochemistry II (3 credits)

Microbiology:  Safety precautions; sterility; types of growth media (liquid, solid); identification and classification of microorganisms: morphology, Gram stain, biochemical tests; measurement of microbial concentrations; comparison of growth rate in differently constituted media; selective action of antibiotics. Enzyme catalyzed reactions: Time course of reaction; effects of various factors on reaction rate: enzyme concentration, pH, temperature, substrate concentration, activators and inhibitors; enzyme specificity; protease activity in plant extracts (pineapple, pawpaw, banana); purification of enzymes from plant juice; use of enzyme as an analytical tool (e.g. estimation of urea in urine).

FDSC 306
Plant Products Processing Technology    (2 credits)
Physical, chemical and other characteristics of cereals, legumes, roots and tubers, fruits, vegetables, spices and oil seeds.  Processing and preservation of plant food commodities. Food processing demonstration and industrial visits.
FDSC 308
Animal Products Processing Technology
(2 credits)
The characteristics of conversion of muscle to meat; poultry; fish and dairy products. technologies for processing and preservation. Public Health issues. Unconventional sources of animal foods – wildlife and traditional processing methods. Processing demonstrations and /or industrial visits.
FDSC 312
Food Commodity Technology Practicals
(2 credits)
(Pre-Req: FDSC 306, 308)

Practical course on processing food commodities.- cereals, legumes, roots and tubers, fruits and vegetables, oil seeds, fish , meat , dairy. Industrial visits.

Electives: Level 400 - Single Major
Students are to take at least 4 credits per semester
NUTR 411
Human Growth and Body Composition (Pre-Req: NUTR 403)  (1 credit)
Effects of nutrition on growth and development, regulatory growth mechanisms, measurement of growth, reference standards in growth measurement. Influence of nutrition on body composition.

NUTR 413
Nutrient Needs Practicals (Pre-Req: NUTR 407)
(1 credit)
Laboratory on the techniques of determining nutrient needs and diagnosing nutrient deficiencies. Balance studies.

NUTR 414
Nutrient Interrelationship (Pre-Req: NUTR 302)
(1 credit)
Inter-relationships among the macro and micro-nutrients; anti-vitamins and anti-metabolites. Concept of nutritional adaptation.

NUTR 416
Quality Control for Laboratory and Field Data Collection 
(1 credit)
General principles, setting up a quality control chart for the laboratory, Using the chart to identify questionable data; monitoring field data quality.

SOCI 201
Basic Concepts in Sociology    (3 credits)
Sociology, the sociological orientation, and the social sciences; Context for the origins of sociology; Origins of Sociology: comte; marx; durheim and weber; Sociological Methods and Canons of Scientific Research: social surveys; participant and non-participant observation; uses of documentary sources, etc.; Some Key Terms and Concepts:  society; culture; institutions; status and role; norms; values; social structure; social functions; social system; Man in Nature versus Man in Society: socialization; Types of Society and Basic Features of Different Societal Organizations; Social Differentiation and Stratification; Social Stratification and Social Mobility; Selected works that depict nature of sociological inquiry and analysis; Uses of sociological knowledge; sociology and common sense.

NUTR 400
Project
    (6 credits)
A supervised individual investigation in Nutrition.

FDSC 413
Food Laws and Regulations
(1 credit)
Standards and legislation; procedures; regulatory agencies; Codex Alimentarius. Legal issues in food science and nutrition.
FDSC 418
Food Microbiology
(2 credits)
Micro-organisms in food safety, spoilage and production. Food and Water-borne diseases. Food infections and intoxications. Cultural and morphological characteristics of microorganisms in food and water. Microbiological standards and control.
FDSC 402
Food Chemistry (Pre-Req: CHEM 231)
(2 credits)
Water in food systems. Chemistry of food proteins, lipids and carbohydrates and their significance on food processing and storage. The nature, occurrence and inhibition of enzymatic and non-enzymatic browning in foods. Flavour and colour chemistry.
FDSC 422
Food Microbiology Practicals (Pre-Req: FDSC 401)
     (2 credits)
Techniques in the analysis of microorganisms involved in food spoilage, food borne disease and food fermentations.

BSc. NUTRITION (COMBINED MAJOR)

LEVEL 300 & 400 COURSES

Core

NUTR 301
Nutrients and their Metabolism I  (Pre-req: BIOL 201-204,
(2 credits)
CHEM 201, 202, 211, 212, 221, 222)
Classification, metabolism and physiological functions, effects of deficiencies and trends in the consumption of carbohydrate, protein, and fat. Food as a source of energy, energy  expenditure, measurement and factors influencing energy expenditure. Carbohydrate, protein and fat inter-relationships in meeting energy requirements.

NUTR 302
Nutrients and their Metabolism II  (Pre-req: NUTR 301)
(2 credits)
Functions and distribution of minerals in the human body. Dietary sources, deficiency symptoms, human requirements for minerals. Role of trace elements in human nutrition and requirements. Landmarks in the discovery of vitamins, functions, metabolism, recommended intakes, dietary sources, effects of deficiencies of fat soluble and water soluble vitamins.

NUTR 303
Nutritional Physiology (Pre-req: BIOL 201-204,
(2 credits)
CHEM 201, 202, 211, 212, 221, 222)
The study of body systems associated with the delivery of food to the body. The structure of the  digestive system in relation to its functions in digestion and absorption. Blood physiology: blood and other fluid compartments of the body in relation to the transfer of nutrients and metabolites. Excretion.

NUTR 305
Nutritional Physiology Practicals (Pre-req: NUTR 303)     (2 credits)
Laboratory  experiments to illustrate the principles and techniques used in nutritional physiology. This course is to accompany lectures in Nutritional Physiology.

NUTR 306
Food Analysis I (Pre-req: BIOL 201-204,
(2 credits)


    CHEM 201, 202, 211, 212, 221, 222)



Sampling  and sample preparation, glassware for laboratory analysis. Precision and accuracy, data reporting, report write-up. Principles behind food analysis methods. Comparative moisture analysis, ash, crude fat, crude protein and crude fiber analysis. Calorific value of foods. Determination of phosphorus, iron and calcium in foods.

BCHM 301
Structure And Function Of Biomolecules   (2 credits)
Organization and order in living things:  Requirement of energy; organization of organic molecules in living cells; sub-cellular organelles and their functions; cell disruption and fractionation.  Proteins:  Amino acids - basic structure, classification, acid/base properties, essential & non-essential; peptides; proteins - primary, secondary, tertiary and quaternary structure; classification and properties. Carbohydrates: Monosaccharides; stereoisomerism; other derivatives of monosaccharides; reducing sugars; common di- oligo- and polysaccharides (storage & structural). Lipids:  Classification; lipoproteins; glycolipids (ABO groups, cell-cell recognition, receptors etc.).  Nucleic Acids:  Nitrogenous bases, nucleotides, cyclic nucleotides; DNA and RNAs (brief review of replication, transcription, translation). Other Biomolecules:  Coenzymes, porphyrins, antibiotics, alkaloids & inorganic ions.

BCHM 302
Intermediary Metabolism   (3 credits)
Carbohydrates:
Digestion of carbohydrates, glycolysis and fate of pyruvate in different organisms; tricarboxylic acid (TCA) cycle; pentose phosphate pathway and fate of reduced coenzymes; catabolism of monosaccharides other than glucose; gluconeogenesis, Calvin Benson cycle, Cori cycle, glyoxylate cycle; glycogenesis and glycogenolysis; regulation of carbohydrate metabolism; Diseases of carbohydrate metabolism. Lipids: Digestion of triacylglycerols; the different lipases (lipoprotein lipase, hormone-sensitive lipase); fate of glycerol; beta-oxidation of fatty acids; fate of products (acetyl and propionyl CoA, ketone bodies, reduced coenzymes); synthesis of fatty acids triacylglycerol, cholesterol; regulation of metabolism. Amino acids:  Digestion of proteins, transamination, deamination and decarboxylation of amino acids and the fate of ammonia and carbon skeleton; metabolism of specific amino acids (aromatic and sulphur-containing amino acids); synthesis of amino acids; in-born errors of amino acid metabolism; regulation of metabolism. Bioenergetics:  Free energy and biochemical reactions (spontaneity, anabolic and catabolic reactions); metabolic reactions and ATP; energy of hydrolysis of ATP, ADP and phosphorylation products; ATP production (substrate level and oxidative phosphorylation); coupling reactions; uncoupling agents.

BCHM 303
Separation Methods  (2 credits)
Centrifugation: Basic principles of sedimentation, RCF value, relationship between v, s and g.  Centrifuges and rotors (types and uses). Preparative centrifugation: differential and density gradient; preparation of gradients, recovery and monitoring of fractionates. Analytical centrifugation: determination of relative molar mass (sedimentation velocity and equilibrium methods), purity and shape of macromolecules. Chromatography: Partition coefficient and chromatographic systems. Basis of separation: adsorption and partition (polarity); ion-exchange (ionic nature), exclusion/gel (molecular size and shape).  Principles and applications (HPLC, FPLC, GLC, TLC, Paper, Chromatofocusing and two-dimensional chromatography). Analytical aspects: retention time and volume, capacity ratio, peak resolution theoretical plates/plate height, peak capacity, internal and external standardization and analyte quantitation. Electrophoresis:  General principles.  Low voltage thin sheets (paper, cellulose acetate, thin layer) and high voltage gels (agarose, polyacrylamide - native, gradient and SDS-PAGE). Applications; purity and molecular weight determination of proteins and nucleic acids, DNA sequencing. Isoelectric focusing and isotachophoresis; two dimensional electrophoresis.

BCHM 305
Analytical Techniques  (2 credits)

Data Handling: Significant figures, accuracy and precision, errors, different categories of data, tests of significance, choosing the right statistical test. Ionic Environment, pH and Buffers in Cellular Metabolism: Ionic equilibrium, ionic strength; pH and buffer systems; biochemical relevance of pH. Spectroscopic  techniques: Molecular spectroscopy; molecular fluorescence; infra-red, atomic, electron spin resonance and nuclear magnetic resonance spectroscopy, mass spectrometry, X-ray diffraction. Radio-isotopic Techniques: radioisotopic techniques in biochemistry, radio/fluorescent labeling (RIA, scintillation counting), autoradiography ELISA.

FDSC 309
Biometry (Pre-req: STAT 212)
(2 credits) 
Statistical Applications for Nutrition and Food Science data analysis. Students t-test, Chi-square ((2), Analysis of variance, regression and correction. Non-parametric statistics. Introduction to the use of computer statistical packages.
NUTR 403
Assessment of Nutritional Status (Pre-Req: NUTR 303)
(3 credits)
Indices used in assessing nutritional status of individual and groups in health and disease:  dietary intakes, anthropometric measurements, biochemical assessment clinical and functional appraisal of nutritional status, vital statistics. Nutritional surveillance and growth monitoring.

NUTR 405
Assessment of Nutritional Status of a Community I
(3 credits)
Techniques used in assessing nutritional status using dietary, biochemical, clinical and anthropometric measurements. Field survey of a selected community using various assessment methods; application and dissemination of nutrition knowledge in the community.

NUTR 407
Nutrient Needs (Pre-Req: NUTR 302)
(2 credits)
Principles and methods of determination of nutrient needs; Proteins, amino acids, macro-minerals, trace elements, vitamins, fatty acids and fats.

NUTR 412
Assessment of the Nutritional Status of a Community II
(1 credit)
Analysis of data collected from field survey. Dietary, biochemical, clinical, socio-economic and anthropometric analysis using various computer software and laboratory techniques. Preparation of report.

NUTR 413
Nutrient Needs Practicals (Pre-Req: NUTR 407)
(1 credit)
Laboratory on the techniques of determining nutrient needs and diagnosing nutrient deficiencies. Balance studies.



Electives:  Level 300 – Combined Major

Students are to take at least 2 credits per semester
NUTR 304
Animal Experimentation
 (2 credits)
Problems with human experimentation; advantages of animal experimentation; concerned societies and standards for animal experimentation; species of experimental animals; the experimental rat and disease; physical facilities for rat experimentation in Nutrition; rat models for human nutrition studies; effect of feeding different levels of protein; nitrogen balance; digestibility; effect of diet on body functions.

NUTR 308
Food and Social Factors in Nutrition   (1 credit)
Foods and food groups, nutrient contribution of foods, effects of processing and preparation methods on nutrient contents, utilization of foods in diets. Food habits and their influence on nutrition; ethnic diets. Population growth and resources.

NUTR 310
Nutrition Internship     (1 credit)
Practical experience for nutrition students to work with Governmental and Non-governmental organizations involved in Nutrition related activities. Report will be submitted for evaluation.

NUTR 312
History of Nutrition
(1 credit)
Pre-scientific ideas about foods; investigation of carbohydrates, fats and albuminous substances; food utilization, experiments with gelatin; pioneers in nutrition; animal nutrition; respiration and calorimetry; chemical analysis of foods; The discovery of vitamins; inorganic elements; fatty acids.

FDSC 301
General Microbiology
(2 credits)
Scope of microbiology. Major groups of micro-organisms-their classification and properties; microbial physiology and biochemistry.
FDSC 303
General Microbiology Practicals 
(2 credits)
Laboratory methods for culturing and examining micro-organisms
FDSC 306
Plant Products Processing Technology
(2 credits)
Physical, chemical and other characteristics of cereals, legumes, roots and tubers, fruits, vegetables, spices and oil seeds.  Processing and preservation of plant food commodities. Food processing demonstration and industrial visits.
FDSC 308
Animal Products Processing Technology
(2 credits)
The characteristics of conversion of muscle to meat; poultry; fish and dairy products. technologies for processing and preservation. Public Health issues. Unconventional sources of animal foods – wildlife and traditional processing methods. Processing demonstrations and /or industrial visits.
FDSC 312
Food Commodity Technology Practicals
(2 credits)
Practical course on processing food commodities.- cereals, legumes, roots and tubers, fruits and vegetables, oil seeds, fish , meat , dairy. Industrial visits.
BCHM 307
Practical Biochemistry I
(3 credits)

Acid-Base Reactions: Titration; pH measurement; buffer preparation; determination of pK. Separation Methods: Paper and gel electrophoresis; chromatography (Paper, TLC, column). Determination of proteins: methods for protein estimation (Folin-Lowry, Biuret, Ultraviolet absorption); determination of amino acids (ninhydrin method); preparation, purification and standardization of proteins (serum proteins, cytochrome C). Determination of carbohydrates: Estimation of glucose (Folin-Wu); isolation of glycogen, determination of rate of hydrolysis and chromatography of hydrolysis products. Chemistry of lipids: Solubility; emulsification; determination of iodine number and acid value; separation of serum lipids.

BCHM 308
Practical Biochemistry II (3 credits)

Microbiology:  Safety precautions; sterility; types of growth media (liquid, solid); identification and classification of microorganisms: morphology, Gram stain, biochemical tests; measurement of microbial concentrations; comparison of growth rate in differently constituted media; selective action of antibiotics. Enzyme catalyzed reactions: Time course of reaction; effects of various factors on reaction rate: enzyme concentration, pH, temperature, substrate concentration, activators and inhibitors; enzyme specificity; protease activity in plant extracts (pineapple, pawpaw, banana); purification of enzymes from plant juice; use of enzyme as an analytical tool (e.g. estimation of urea in urine).

AGEC 201
Principles of Economics
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Electives: Level 400 – Combined Major

Students are to take at least 2 credits per semester 

NUTR 400
Project 
   (6 credits)





A supervised individual investigation in Nutrition.  

NUTR 401
Applied Nutrition   (1 credit)
Applied Nutrition programs, their implementation and evaluation; Effects of socio-economic factors on nutrition. Urbanization and nutrition. Nutrition education and methods of delivery of nutrition information to the public. Role of national and International organizations in combating hunger and malnutrition. 


NUTR 402
Food and Nutrition Policy      (1 credit)
Types of Food and Nutrition policies (FNP); Food importation and prices, income and quality of life, economic factors; necessary information for formulating FNP, efforts towards developing FNP for Ghana. FNP of other countries; food security; right to food. 

NUTR 404
Nutrition of Vulnerable Groups
(1 credit)
Study of the nutritional requirements in pregnancy, lactation, infancy, childhood, adolescence and in the aged. Relationship between maternal diet and pregnancy outcome. Breast feeding compared to other methods of infant feeding, weaning, nutrition of premature infants.

NUTR 406
Diet and Disease
  (1 credit)



A study of nutrition in the treatment and prevention of disease: Diabetes mellitus, protein-energy malnutrition, obesity, pectic ulcers, gout, hypertension, renal, cardiovascular diseases, cancer; Nutrition and dental health.

NUTR 409
Methods in Nutrition Research
(1 credit)
Survey of physical, biochemical and physiological methods used in nutrutional investigation, e.g. fluorometry, amino acid analysis, automated  haematology.

NUTR 411
Human Growth and Body Composition
(1 credit)
Effects of nutrition on growth and development, regulatory growth mechanisms, measurement of growth, reference standards in growth measurement. Influence of nutrition on body composition.

NUTR 414
Nutrient Interrelationships      (1 credit)
Laboratory on the techniques of determining nutrient needs and diagnosing nutrient deficiencies. Balance studies.

NUTR 416
Quality Control for Laboratory and Field Data Collection 
(1 credit)
General principles, setting up a quality control chart for the laboratory, Using the chart to identify questionable data; monitoring field data quality.

FDSC 401
Food Microbiology     (2 credits)
FDSC 402
Food Chemistry
(2 credits)
Water in food systems. Chemistry of food proteins, lipids and carbohydrates and their significance on food processing and storage. The nature, occurrence and inhibition of enzymatic and non-enzymatic browning in foods. Flavour and colour chemistry.

FDSC 403
Food Microbiology Practical    (2 credits)
FDSC 413
Food Laws and Regulations   (1 credit)


Standards and legislation; procedures; regulatory agencies; Codex Alimentarius. Legal issues in food science and nutrition. 

SOCI 201
Basic Concepts in Sociology    (3 credits)
Sociology, the sociological orientation, and the social sciences; Context for the origins of sociology; Origins of Sociology: Comte; Marx; Durheim and Weber; Sociological Methods and Canons of Scientific Research: social surveys; participant and non-participant observation; uses of documentary sources, etc.; Some Key Terms and Concepts:  society; culture; institutions; status and role; norms; values; social structure; social functions; social system; Man in Nature versus Man in Society: socialization; Types of Society and Basic Features of Different Societal Organizations; Social Differentiation and Stratification; Social Stratification and Social Mobility; Selected works that depict nature of sociological inquiry and analysis; Uses of sociological knowledge; sociology and common sense. 


REQUIREMENTS FOR GRADUATION

1. To graduate with a BSc degree in Nutrition a student must pass the following core


 courses  NUTR 301-306, 308, 400-409, 412, 413: FDSC 309, 412, 419:BCHM 301-


302, 305, 309 and obtain pass in at least 16 credits from the Prescribed Elective 


 courses and satisfy all Faculty and University requirements.

2. To graduate with BSc degree in Nutrition in combination with another subject, a student must pass the following core courses  NUTR 301-303, 305, 306, 403, 405, 407, 412, 413 : BCHM 301, 303, 305: FDSC 309 and obtain passes in at least 8 credits from the Prescribed Electives courses, and satisfy all Faculty and University requirements.  

Students may take free electives from any department to make up their required credits.


DEPARTMENT OF PHYSICS

FACULTY

V.C.K. Kakane, BSc (K'si) MSc PhD (Ghana)
-
Senior Lecturer/Head of Dept.


R.D. Baeta, MSc (Gh) MSc PhD (Brist) C Phys F Inst P-
Professor


J.K.A. Amuzu, MSc (Ghana) PhD (Camb)
-
Professor


E.K. Agyei, BSc (Lond) MSc PhD (McMaster)
-
Associate Professor


K.G. Adanu, MSc (Ghana) MSc (Brist) PhD (K'si)
-
Associate Professor


R. Kwadjo, MSc (Ghana) PhD (Camb)

-
Senior Lecturer


K. Oduro-Afriyie



-
Senior Lecturer


 BSc (K'si) MSc (Cape Coast) PhD (Calabar)


G.M. Ahadzi, BSc (Ghana) Cand Scient (Bergen)
-
Lecturer


G. Nkurmah, BSc MSc (Ghana) 

-
Lecturer


Elsie A.B. Kaufmann


-
Lecturer


 BSE MSE PhD (Pennsylvania) 


A.F. Hughes, BSc MSc (Ghana)

-
Lecturer


 G.K. Tetteh, BSc (Lond) MSc PhD (Sask) 
-
Professor Part-Time


LEVELS 200, 300 & 400 COURSES
BSc Single Subject Major



Core (65 credits)
STAT 203
Elementary Statistical Methods  (3 credits)
Basic introduction to “Statistics”. The reduction and interpretation of data. Elements of statistical inference.

MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof. Set theory, Cartesian products, binary relations, equivalence relations and mappings.  Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices; applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 203
Calculus II  (3 credits)


Function of a single variable. The first derivative and its applications. Higher derivatives and  applications. Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses. Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves: arc length, area of surface of revolutions. Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

PHYS 201
Practical Physics I   (1 credit)

PHYS 202
Practical Physics II   (1 credit)

(Basic laboratory experiments including those fundamental to modern physics and those illustrating modern experimental techniques and error analysis.)

PHYS 211 
Mechanics And Properties Of Matter    (2 credits)

Vectors: divergence and curl of a vector. Force fields, conservative and non-conservative forces; Universal gravitation, equipotential surfaces; gradient of a potential, Gauss’s law and applications. Central forces, applications to two-particle system; Orbits, escape velocity drag; Motion with variable mass; Forces between atoms and molecules: ionic, covalent, van der Wall’s. Consequences of inter-atomic forces; gases, liquids and solids. The liquid state – liquid flow; the solid state – elasticity, plasticity

PHYS 212 
Thermal Physics    (2 credits)
Work and heat; cyclic processes; the first law of thermodynamics; Carnot’s theory; entropy, applications of thermodynamics to pure substances; thermodynamic relations; phase changes; physics of low temperatures.

PHYS 215 
Electricity And Magnetism    (2 credits)

Electrostatics – Application of Gauss’s law. Electric fields and potential gradient. Electric fields around conductors. Dielectrics, Gauss’s law in dielectrics, capacitors. RC circuits. The magnetic field: magnetic field intensity, magnetic flux, magnetic vector potential. Electromagnetic induction, inductors, self and mutual induction, LC circuits. Paramagnetic, ferromagnetic materials, hysteresis, 

PHYS 216 
Modern Physics 
   (2 credits)

Atomic view of matter; discharge of electricity through gases; radioactivity and its applications in medicine, industry and to dating; blackbody radiation, Planck’s theory; Bohr atom and energy levels, correspondence principle; photoelectric effect; wave-particle duality, de Broglie wavelength.
PHYS 301
Practical Physics I    (1 credit)

PHYS 302
Practical Physics II    (1 credit)
Laboratory experiments including those Fundamental to modern physics and those illustrating modern experimental techniques. Students are introduced to Scientific Report writing and making references

PHYS 311
Classical Mechanics    (2 credits)
Statics of rigid bodies; rotating frames of reference; motion with respect to moving and rotation frames; moments of inertia angular momentum, motion of a top; centrifuges; Coriolis forces; gyroscopic motion. Kinematics of flow fields; continuity; stream functions; hydrostatic equation; Euler's equation Bernoulli's equation; Kelvin's circulation theorem; Reynolds Number; qualitative descriptions of flow of small and large values of Re.

PHYS 312
Statistical Physics     (2 credit)
Kinetic theory; Probability distribution functions; velocity distributions; distributions in phase space; transport phenomena; fluctuation.  Statistical Mechanics; ensembles and distribution functions; entropy and ensembles; the micro canonical ensemble; the canonical ensemble.  Bose-Einstein statistics.  Fermi-Dirac statistics.

PHYS 314
Vibrations Waves And Optics    (3 credits)

Theory of vibration; Simple and Damped harmonic motion, decay of oscillations, Forced oscillations and resonance. General properties of waves; waves in 1-D; Superposition of waves; Dispersion and group velocity; Doppler effect: waves in physical media; waves in 2 and 3D, circular and spherical wave fronts; Fermat's Principle. Phenomena of Geometrical and Physical Optics, Thick lenses, Apertures. Interference, Diffraction; Polarization of light, Double Refraction. Theory of optical Instruments, Resolution.

PHYS 315
Electromagnetism I   (3 credits)

Magnetism: Magnetic force law and concept of magnetic induction B, the Biot-Savart’s law, Lorentz force; Dielectric medium; Electric polarization and bound charges; displacement vector, boundary conditions of E and D:  polar molecules; potential energy of a charge distribution in the presence of dielectrics;

PHYS 319
Solid State Physics I   (2 credits)

Crystal structure: Lattice translation vectors; symmetry. Operations: types of lattices; Simple crystal structures. Crystal diffraction and the reciprocal lattice; Bragg law; experimental diffraction methods, reciprocal lattice vectors; Brillouin zones; structure and atomic form factors.  Lattice vibrations; Lattice heat capacity; thermal conductivity.

PHYS 321
Mathematics For Physics     (3 credits)

Calculus of functions of several variables, partial differentiation, total differential, Euler's theorem on homogeneous functions.  Constrained and unconstrained extreme, multiple integrals.  Jacobian, scalar and vector fields, line, surface and volume integrals.  Vector operators, grad, div and curl. Gauss, stokes and Green’s theorems.  Ordinary differential equations with variable coefficients; solution in series.

PHYS 322
Modern Physics & Introductory Quantum Mechanics    (3 Credits)

Atomic and molecular structure, optical spectra and selection rules, one-and-two-electron atoms, multiplet, fine structure, Zeeman effect, hyperfine structure, molecular vibration and rotation structure. Principles of quantum physics; evidence of quantized energy states, optical and X-ray spectra. Wave properties of particles, time independent Schroedinger equation. Interpretation of wave properties as probability amplitudes. Superposed energy states, life times, uncertainty principles, moving wave packets. One-dimensional scattering, barrier penetration and probability currents.

PHYS 323
Special Relativity    (2 credits)
Michelson-Morley experiment; Einstein's axioms; simultaneity; time dilation; length contraction; Lorentz transformation; velocity addition aberration of light; Doppler effect; intervals; world lines; causality; relativistic mechanics; conservation of momentum;

PHYS 324
Computing For Scientists    (3 credits)
A course designed to introduce physics students to computer solutions of realistic physics problems such as moment of inertia, the energy of an object on a spring, resonance of a membrane.
PHYS 400
Project 
 (6 credits)

Students undertake a limited research project under the supervision of a Senior Member. A final report is required. Students are expected to report on their findings at a departmental seminar.

PHYS 415
Electromagnetism II   (3 credits)

General methods of solving electrostatic problems: method of images; Laplace's equation. Magnetic materials: magnetization; Amperian currents; magnetic field intensity H; magnetic susceptibility; relative permeability; hysterisis. Maxwell's equations; derivation and solution of electromagnetic wave equations.

PHYS 416
Nuclear And Elementary Particle Physics 
   (3 credits)

Properties of nuclei, nuclear magnetic resonance, Radioactivity, nuclear reactions, fission, fussion and nuclear reactors, hadrons and leptons, spin and antiparticles, conservation laws, Quark model, field particles, electro-weak theory, standard model, Grand Unification theories.

PHYS 417
Analogue Electronics    (3 credits)

Cathode ray tube and the cathode ray oscilloscope. Elementary theory of semiconductor p-n junctions and diodes. Design of regulated power supply. Bipolar Junction Transistor amplifier; Field effect transistor. Negative feedback amplifiers: Positive feedback amplifiers and oscillators. Power amplifiers; Switching circuits. Operational amplifiers (linear applications only)

PHYS 419
Solid State Physics II 
(2 credits)
Free electron Fermi gas: Fermi distribution, heat capacity of electron gas electrical conductivity; motion in magnetic fields; Wiedemann - Franz law, Energy Bands: Bloch functions; weakly perturbing lattice potential; positive holes; effective mass; metals; insulators; semiconductors. Semiconductor crystals; Intrinsic carrier concentration; Thermoelectric effects in semiconductors; semimetals; p-n Junctions; solar cells and photovoltaic detectors.

PHYS 422
Quantum Mechanics II 
(3 credits)

One-dimensional Schroedinger equations, the Harmonic oscillator; Three - dimensional Schroedinger equations, the Hydrogenic atom. Basic Postulates of Quantum Mechanics:- The wave function; Dynamical variables, Hermitian operators, Probability Distributions, Commutation relations, Time-dependence of the wave functions; Degeneracy.



Electives: Group A (Select a minimum of 4 credits)

PHYS 413
Microwave Physics   (2 credits)
Transmission Lines, Smith chart and applications, Components Waveguides, Resonators and Components, Mixers and Detectors Microwave Tubes, Velocity Modulation, Launching of Waves in waveguides, Semiconductor Microwave Devices and Circuits, Passive Microwave Circuits, Antennas, Basic Considerations, Microwave antennas.

PHYS 414
Modern Optics 
(2 credits)

Review of Selected optical Instruments, Electron Microscope. Interference and Diffraction of waves and wave packets, Fresnel-Kirchhoff formula and Application Fourier Transform optics, convolutions. Coherence and Quantum Theory of light.  Lasers, Holography, Crystal Optics, Non-linear Phenomena.

PHYS 416
Nuclear And Elementary Particle Physics 
   (3 credits)

Properties of nuclei, nuclear magnetic resonance, Radioactivity, nuclear reactions, fission, fussion and nuclear reactors, hadrons and leptons, spin and antiparticles, conservation laws, Quark model, field particles, electro-weak theory, standard model, Grand Unification theories.

PHYS 418
Physics Of Materials     (2 credits)

Crystal structures and crystal binding: Deformation process; Elastic and Plastic deformation; Dislocations and their interactions; strength strengthening mechanisms. Whiskers, fibres and reinforcement. Fracture; Phase diagrams; Phase diagrams and heat treatment ceramics; Polymers; Dielectric and optical properties of materials; Techniques for surface and Microstructural Studies of Materials.

PHYS 432
Energy 
  (2 credits)

Review of energy sources; conventional and non-conventional, renewable and non-renewable. Nuclear energy-fission, fusion, breeder reactors; solar energy - physical problems connected with conversion; technological problems and applications. Fossil fuels, hydro-power, wind power, tidal power; Bio-chemical energy. Conservation and storage.

PHYS 433
Radiation Physics     (2 credits)

Radioactivity, interaction of electromagnetic radiation with matter, radiation quantities and units; x-rays, gamma rays, neutron activation analysis, counting statistics, shielding, dosimetry, waste disposal.

PHYS 434
Polymeric Materials     (2 credits)
Elements of Polymerisation Reactions: Chemistry, geometry and configuration of molecules, crystalline texture of polymers; polymer single crystals; relation of single crystals to bulk structure. 

Polymer Physics: Basis of statistical theory of rubber elasticity; random walk analysis; the equivalent freely jointed chain. Survey of Mechanical Properties of Polymers;  general ideas on visco-elasticity; creep, stress relaxation and dynamic mechanical measurement. Temperature dependence, glass transitions. Fracture of glassy polymers; friction wear and lubrication of polymers.

PHYS 435
Introductory Vacuum Techniques    (2 credits)
Review of kinetic theory of gases; gas flow in vacuum systems; vacuum pumps; vacuum gauges; equipment and materials; vacuum systems.

PHYS 436
Astrophysics And Cosmology    (2 credits)

The Sun, the Stars, evolution of stars, cataclysmic events, final states of stars galaxies, gravitation and cosmogenesis.

PHYS 437
Ionospheric/Atmospheric Physics    (2 credits)

Earth's Atmosphere - nomenclature & constitution, Effects of Solar Radiation, Atmospheric Motions, Observational Techniques, Radio Wave Propagation. The Ionosphere: Structure and Features of the equatorial Ionosphere. Irregularities, Ionospheric Chemistry, Observational Techniques, Radio Wave Propagation.

PHYS 438
Digital Electronics      (3 credits)

Binary number systems. Basic logic gates. Boolean functions and truth tables. Combinational circuits. Design techniques using Boolean algebra. Karnaugh maps and logic array components Sequential Circuits. SR, JK and T-type flip-flops. Design of counters and registers. General design of sequential circuits using the concept of state machines.



Electives  (Group B)


(A minimum of 2 credits should be selected from this section)
CHEM 353
Structural Chemistry     (2 credits)
Qualitative treatment of Valence bond, Molecular Orbital, VSEPR, and 3-Centre bonding theories.  Structure and physical property relation-ships for ionic, covalent, molecular and metallic crystals; Defect structures and their properties.

CHEM 354
Inorganic Chemistry (Main Group Elements)     (3 credits)
Chemistry of the main group elements, including the Noble gases and Zn, Cd, Hg.

MATH  304
Differential Equations (Pre-requisite MATH 305)  (3 credits)

The one-form in two and three dimensions; exact form, condition for integrability. Ordinary differential equations with variable coefficients; existence and uniqueness of solutions, the Wronskian. Methods of solution; reduction of order, variation of parameters, solution in series.  [The Bessel, Legendre and hypergeometric series]. Fourier series.  Partial differential equations; first order; classification of the second order; elliptic, parabolic and hyperbolic; separation of variables, initial/boundary value problems.  Laplace transform method of solution of ordinary and partial differential equations.

MATH  305  -  Calculus Of Several Variables (Pre-requisite MATH 203)  (3 credits)

Functions  f : Rn (  R, n (  2 :  Limits, continuity, partial derivatives, differentials, chain rule, Euler’s theorem on homogeneous functions, directional derivative. Implicit functions, functional dependence. Taylor’s theorem, Extrema, critical points and their classification. Constrained extrema – the method of Lagrange multipliers. The gradient operator; curves and surfaces, tangent planes and normal lines.  Differentiation under the integral sign. 

Functions  f : Rn (  Rm, (n, m  (  3):     The derivative as a matrix:  the chain-rule. The divergence and curl operators.  Curvilinear coordinates;  Inverse and implicit function theorems; functional dependence.  Multiple integrals.  Line, surface and volume integrals.  Differential forms and the general Stokes’ Theorem – Greens’s, Stokes’ and divergence theorems.





STAT 306
Design of Experiments (Pre-req. STAT 203) (3 credits)
Basic concepts and principles of experimental Statistics. Analysis of Variance for standard experimental designs. The estimation of treatment Effects.

BSc: Combined Subject Major


Core  (40 credits)
MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof. Set theory, Cartesian products, binary relations, equivalence relations and mappings.  Properties of real and complex numbers, principles of mathematical induction. Linear transformations and Matrices; applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 203
Calculus II  (3 credits)


Function of a single variable. The first derivative and its applications. Higher derivatives and  applications.  Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses.  Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves: arc length, area of surface of revolutions. Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

PHYS 201
Practical Physics I   (1 credit)

PHYS 202
Practical Physics II   (1 credit)

(Basic laboratory experiments including those fundamental to modern physics and those illustrating modern experimental techniques and error analysis.)

PHYS 211 
Mechanics And Properties Of Matter    (2 credits)

Vectors: divergence and curl of a vector. Force fields, conservative and non-conservative forces; Universal gravitation, equipotential surfaces; gradient of a potential, Gauss’s law and applications. Central forces, applications to two-particle system; Orbits, escape velocity drag; Motion with variable mass; Forces between atoms and molecules: ionic, covalent, van der Wall’s. Consequences of inter-atomic forces; gases, liquids and solids. The liquid state – liquid flow; the solid state – elasticity, plasticity

PHYS 212 
Thermal Physics    (2 credits)
Work and heat; cyclic processes; the first law of thermodynamics; Carnot’s theory; entropy, applications of thermodynamics to pure substances; thermodynamic relations; phase changes; physics of low temperatures.

PHYS 215 
Electricity And Magnetism    (2 credits)

Electrostatics – Application of Gauss’s law. Electric fields and potential gradient. Electric fields around conductors. Dielectrics, Gauss’s law in dielectrics, capacitors. RC circuits. The magnetic field: magnetic field intensity, magnetic flux, magnetic vector potential.  Electromagnetic induction, inductors, self and mutual induction, LC circuits. Paramagnetic, ferromagnetic materials, hysteresis, 

PHYS 216 
Modern Physics 
   (2 credits)

Atomic view of matter; discharge of electricity through gases; radioactivity and its applications in medicine, industry and to dating; blackbody radiation, Planck’s theory; Bohr atom and energy levels, correspondence principle; photoelectric effect; wave-particle duality, de Broglie wavelength.
PHYS 301
Practical Physics I    (1 credit)

PHYS 302
Practical Physics II    (1 credit)
Laboratory experiments including those Fundamental to modern physics and those illustrating modern experimental techniques. Students are introduced to Scientific Report writing and making references

PHYS 311
Classical Mechanics    (2 credits)
Statics of rigid bodies; rotating frames of reference; motion with respect to moving and rotation frames; moments of inertia angular momentum, motion of a top; centrifuges; Coriolis forces; gyroscopic motion. Kinematics of flow fields; continuity; stream functions; hydrostatic equation; Euler's equation Bernoulli's equation; Kelvin's circulation theorem; Reynolds Number; qualitative descriptions of flow of small and large values of Re.

PHYS 314
Vibrations Waves And Optics    (3 credits)

Theory of vibration; Simple and Damped harmonic motion, decay of oscillations, Forced oscillations and resonance. General properties of waves; waves in 1-D; Superposition of waves; Dispersion and group velocity; Doppler effect: waves in physical media; waves in 2 and 3D, circular and spherical wave fronts; Fermat's Principle. Phenomena of Geometrical and Physical Optics, Thick lenses, Apertures. Interference, Diffraction; Polarization of light, Double Refraction. Theory of optical Instruments, Resolution.

PHYS 315
Electromagnetism I   (3 credits)

Magnetism: Magnetic force law and concept of magnetic induction B, the Biot-Savart’s law, Lorentz force; Dielectric medium; Electric polarization and bound charges; displacement vector, boundary conditions of E and D:  polar molecules; potential energy of a charge distribution in the presence of dielectrics;

PHYS 322
Modern Physics & Introductory Quantum Mechanics    (3 Credits)

Atomic and molecular structure, optical spectra and selection rules, one-and-two-electron atoms, multiplet, fine structure, Zeeman effect, hyperfine structure, molecular vibration and rotation structure. Principles of quantum physics; evidence of quantized energy states, optical and X-ray spectra. Wave properties of particles, time independent Schroedinger equation. Interpretation of wave properties as probability amplitudes. Superposed energy states, life times, uncertainty principles, moving wave packets. One-dimensional scattering, barrier penetration and probability currents.

PHYS 415
Electromagnetism II   (3 credits)

General methods of solving electrostatic problems: method of images; Laplace's equation. Magnetic materials: magnetization; Amperian currents; magnetic field intensity H; magnetic susceptibility; relative permeability; hysterisis. Maxwell's equations; derivation and solution of electromagnetic wave equations.

PHYS 417
Analogue Electronics    (3 credits)

Cathode ray tube and the cathode ray oscilloscope. Elementary theory of semiconductor p-n junctions and diodes. Design of regulated power supply. Bipolar Junction Transistor amplifier; Field effect transistor. Negative feedback amplifiers: Positive feedback amplifiers and oscillators. Power amplifiers; Switching circuits. Operational amplifiers (linear applications only)

PHYS 422
Quantum Mechanics II 
(3 credits)

One-dimensional Schroedinger equations, the Harmonic oscillator; Three - dimensional Schroedinger equations, the Hydrogenic atom. Basic Postulates of Quantum Mechanics:- The wave function; Dynamical variables, Hermitian operators, Probability Distributions, Commutation relations, Time-dependence of the wave functions; Degeneracy.



Elective (Select a minimum of 4 credits)
PHYS 212 
Thermal Physics    (2 credits)
Work and heat; cyclic processes; the first law of thermodynamics; Carnot’s theory; entropy, applications of thermodynamics to pure substances; thermodynamic relations; phase changes; physics of low temperatures.

PHYS 319
Solid State Physics I   (2 credits)

Crystal structure: Lattice translation vectors; symmetry. Operations: types of lattices; Simple crystal structures. Crystal diffraction and the reciprocal lattice; Bragg law; experimental diffraction methods, reciprocal lattice vectors; Brillouin zones; structure and atomic form factors.  Lattice vibrations; Lattice heat capacity; thermal conductivity.

PHYS 321
Mathematics For Physics     (3 credits)

Calculus of functions of several variables, partial differentiation, total differential, Euler's theorem on homogeneous functions.  Constrained and unconstrained extrema, multiple integrals.  Jacobian, scalar and vector fields, line, surface and volume integrals.  Vector operators, grad, div and curl. Gauss, stokes and Green’s theorems.  Ordinary differential equations with variable coefficients; solution in series.

PHYS 323
Special Relativity    (2 credits)
Michelson-Morley experiment; Einstein's axioms; simultaneity; time dilation; length contraction; Lorentz transformation; velocity addition aberration of light; Doppler effect; intervals; world lines; causality; relativistic mechanics; conservation of momentum;

PHYS 324
Computing For Scientists    (3 credits)
A course designed to introduce physics students to computer solutions of realistic physics problems such as moment of inertia, the energy of an object on a spring, resonance of a membrane.
PHYS 400
Project 
 (6 credits)

Students undertake a limited research project under the supervision of a Senior Member. A final report is required. Students are expected to report on their findings at a departmental seminar.

PHYS 413
Microwave Physics   (2 credits)
Transmission Lines, Smith chart and applications, Components Waveguides, Resonators and Components, Mixers and Detectors Microwave Tubes, Velocity Modulation, Launching of Waves in waveguides, Semiconductor Microwave Devices and Circuits, Passive Microwave Circuits, Antennas, Basic Considerations, Microwave antennas.

PHYS 414
Modern Optics 
(2 credits)

Review of Selected optical Instruments, Electron Microscope. Interference and Diffraction of waves and wave packets, Fresnel-Kirchhoff formula and Application Fourier Transform optics, convolutions. Coherence and Quantum Theory of light.  Lasers, Holography, Crystal Optics, Non-linear Phenomena.

PHYS 418
Physics Of Materials     (2 credits)

Crystal structures and crystal binding: Deformation process; Elastic and Plastic deformation; Dislocations and their interactions; strength strengthening mechanisms. Whiskers, fibres and reinforcement. Fracture; Phase diagrams; Phase diagrams and heat treatment ceramics; Polymers; Dielectric and optical properties of materials; Techniques for surface and Microstructural Studies of Materials.

PHYS 432
Energy 
  (2 credits)

Review of energy sources; conventional and non-conventional, renewable and non-renewable. Nuclear energy-fission, fusion, breeder reactors; solar energy - physical problems connected with conversion; technological problems and applications. Fossil fuels, hydro-power, wind power, tidal power; Bio-chemical energy. Conservation and storage.

PHYS 433
Radiation Physics     (2 credits)

Radioactivity, interaction of electromagnetic radiation with matter, radiation quantities and units; x-rays, gamma rays, neutron activation analysis, counting statistics, shielding, dosimetry, waste disposal.

PHYS 434
Polymeric Materials     (2 credits)
Elements of Polymerisation Reactions: Chemistry, geometry and configuration of molecules, crystalline texture of polymers; polymer single crystals; relation of single crystals to bulk structure. 

Polymer Physics: Basis of statistical theory of rubber elasticity; random walk analysis; the equivalent freely jointed chain. Survey of Mechanical Properties of Polymers;  general ideas on visco-elasticity; creep, stress relaxation and dynamic mechanical measurement. Temperature dependence, glass transitions. Fracture of glassy polymers; friction wear and lubrication of polymers.

PHYS 435
Introductory Vacuum Techniques    (2 credits)
Review of kinetic theory of gases; gas flow in vacuum systems; vacuum pumps; vacuum gauges; equipment and materials; vacuum systems.

PHYS 436
Astrophysics And Cosmology    (2 credits)

The Sun, the Stars, evolution of stars, cataclysmic events, final states of stars galaxies, gravitation and cosmogenesis.

PHYS 437
Ionospheric/Atmospheric Physics    (2 credits)

Earth's Atmosphere - nomenclature & constitution, Effects of Solar Radiation, Atmospheric Motions, Observational Techniques, Radio Wave Propagation. The Ionosphere: Structure and Features of the equatorial Ionosphere. Irregularities, Ionospheric Chemistry, Observational Techniques, Radio Wave Propagation.

PHYS 438
Digital Electronics      (3 credits)

Binary number systems. Basic logic gates. Boolean functions and truth tables. Combinational circuits.  Design techniques using Boolean algebra. Karnaugh maps and logic array components Sequential Circuits.  SR, JK and T-type flip-flops. Design of counters and registers. General design of sequential circuits using the concept of state machines.

NOTE:

1. PHYS 324 is not available to candidates who have done Mathematical Sciences Option at Level 2000

2. For both the Combined Major and /single Subject Major in Physics, candidates are required to:

°
Take and Pass both PHYS 201 and PHYS 202 before registering for Level 300 

°
Take and Pass both PHYS 301 and PHYS 302 before registering for Level 400 

Candidates are to also note that courses with the same two digit ends are pre-requisite for the higher one, (eg. PHYS 211 is pre-requisite for PHYS 311 or PHYS 215 is pre-requisite for PHYS 315 which in turn is pre-requisite for PHYS 415 etc).
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LEVEL 100 COURSES

PSYC 101
Element of Psychology   (3 credits)
This course is designed to introduce level 100 students to the principles, theories and research methods in psychology. It is aimed at laying the foundation for Level 200 courses. At the end of the course, it is expected that students will be able to understand and explain psychological principles and theories underlying behaviour and also relate what they have leant to their daily lives and that of others.  In addition, students should be able to understand and conceptualize basic research methods.

PSYC 102
Psychology for Everyday Living   (3 credits)
This course deals with the applications of psychological principles, theories and research findings to everyday life. Its main objective is to demonstrate the relevance and practicality of psychology and thus bridge the gab between what students learn at the lecture hall and real life. This, it is hoped, will motivate the habit of applying what they learn in the world of life. At the end of the course, students should be able to relate/apply topics covered to everyday life.

LEVEL 200 COURSES


The Courses available in Level 200 are compulsory for all students.
PSYC 201
Introduction to General Psychology   (3 credits)
The course provides an overview of the basic concepts in the field of psychology, ranging from classic theories to current research. The emphasis is on practical applications of these concepts and their implications for use in a variety of settings.

PSYC 202
Theories of Psychology  (3 credits)
 

This course is designed to introduce the students to prominent theories in psychology that attempt to explain the various facets of behaviour. The main theories include the psychodynamic, cognitive, behaviourism, humanistic and Kohlberg’s moral development theory. At the end of the course, students should be able to apply them in their daily lives or find them useful in applied discipline of psychology in subsequent years.

PSYC 203
Biological Foundations of Behaviour   (3 credits)
The course is aimed at introducing students to most of the prominent biological factors that can influence behaviour. Emphasis is on the human cell, genetics, the influence of the endocrine and the nervous systems on behaviour. At the end of the course, students are expected to appreciate the fact that biological factors equally influence human behaviour just like environmental factors.

PSYC 204
Introductory Experimental Psychology   (3 credits)
This course is designed to introduce level 200 students to the general principles of experimental research method. Emphasis will be placed on design, control of extraneous variables and ethics governing psychological research.  At the end of the course, it is expected that students will be able to design simple experiment, identify flaws in basic design and control for extraneous variables.


LEVEL 300 COURSES

BSc Single Subject Major


Core
PSYC 303
Statistics for Psychologists  (3 credits)
This course deals with statistics and the behavioural sciences. It delves into descriptive and inferential statistics, populations, samples, parameters, etc. Furthermore, the concept of variability, strategy of inferential statistics, the normal curve and inferences about the means of two populations will also be discussed.  One way analysis of variance, two way analysis of variance, parametric and non-parametric methods, chi square, Kruskal –Wallis H test, the Wilcoxon test and the rank-sum test will also be taught.

PSYC 304
Methods of Psychological Investigation   (3 credits)
The course is intended to provide students with basic skills needed to conduct psychological research. Topics include an overview of the scientific approach to knowledge, definitions of concepts, types of scientific research, design, sampling, questionnaire construction, interviews and report writing.

PSYC 305
Psychology of Personality   (3 credits)

The course emphasizes the major personality theories, research and measurements of personality. It will explore the foundations of normally functioning individuals as well as problems. The topics will include definitions, psychodynamic, traits, cognitive, phenomenological/existential theories associated with personality development. The effect of folk stories “Kweku Ananse” stories on personality development will be examined.

PSYC 307 
Human Growth & Development: Infancy, 



 Childhood and Adolescence
   (3 credits)
The course is concerned with the physical and psychological development of the individual from conception to adolescence. Emphasis is placed upon understanding the implications of psychological theories and research findings and their implications for education, parents and engineers.



Electives (Minimum of 6 Credits)
PSYC 301
Learning    (3 credits)
This course basically deals with the psychology of learning and its application to everyday life situations.  It covers the various types of learning (e.g. Pavlovian, instrumental, observational and verbal learning). Specific topics that are taught include: reasons for using animals in research in learning, elements/features of classical and instrumental conditioning, use of reinforcement and punishment, learning principles and behaviour change. Others are cognitive learning, observational learning and various types of verbal learning. At the end of the course, students should be able to apply learning principles to their own life situations as well as that of others around them.

PSYC 302
Memory   (3 credits)
This course is to provide a survey of selected problem areas in cognitive psychology with emphasis on memory. Both experimental work and theoretical accounts of memory will be covered. Topics include structural and processing accounts of memory – how people acquire, store, transform, retrieve and communicate information.

PSYC 306 
Abnormal Behaviour   (3 credits)
This course is designed to introduce students to the psychology of abnormal behaviour. It explores the history, definitions and current status of abnormal behaviour. The topics  include the five paradigms or theoretical models of psychodynamic trait, phenomenological, cognitive and behavioural approaches to abnormal behaviour. It will examine research, abnormal patterns of functioning and methods of treatment.

PSYC 308
Human Growth & Development: Adulthood and Ageing   (3 credits) 

Examines basic themes in life-span development: the concept of adulthood, physical development including changes in sense organs, cardiovascular organs, sex, reproductive organs and their psychological consequences. Others are health, vitality and diseases, the process of aging, cognitive and psychosocial development during adulthood, retirement and widowhood, culture and aging.

PSYC 309
Practicals in Learning  (13 credits)


This course is the practical component of PSYC 301, and is compulsory for all students offering PSYC 301. Students are expected to participate in experiments based on the theories learned in PSYC 301 after which they submit a research report.

PSYC 312 
Measurement and Evaluation   (3 credits)
This course of study is designed to expose students to the basic conceptual, theoretical, technical and methodological principles in the development, administration and interpretation of psychological measurements. It is essential that students who intend to offer this course have good background in Basic Statistics and/or Statistics for psychologist.

PSYC 314
Practicals in Memory   (1 credits)
This course is the practical component of PSYC 302, and is compulsory for all students offering PSYCH 302. Students are expected to participate in experiments based on the theories learned in PSYC 302 after which they submit a research report.


LEVEL 400 COURSES



Core
PSYC 401
Higher-Order Cognition
  (3 credits)
Higher order cognition is an empirical research science that has the aim of understanding the processes that underlie the workings of the human mind. The course aims to acquaint the student with important theoretical principles and findings in cognitive psychology along with the methods by which this knowledge is acquired.  Some of the areas of interests are: perception, attention, thinking and reasoning, decision making, problem solving, language and comprehension, individual and gender differences in cognition, etc. Application of cognitive psychology to real-world settings and implications will be emphasized.

PSYC 403 
Theory and Research in Social Psychology
  (3 credits)
This course is an advanced one designed to build upon the general knowledge students have acquired in social psychology over the course of their studies. The course will take a critical look at theories, research methods as well as current trends and research findings in social psychology. The course is thus aimed at broadening the knowledge and understanding of students in social psychological theories, trends and research. At the end of the course, students should be able to develop appropriate social research design, apply theories learnt to events of everyday life and make informed assessment of social issues affecting their communities. 

PSYC 405
Physiological Psychology 
   (3 credits)
The course involves the study of the extent to which behaviour is caused by the physical functioning of the body and the effect of changes on behaviour of this functioning. The areas covered include the brain and nervous system, the endocrine system and the sensory system. The course should enhance the understanding of the complex sources of behaviour and how behaviour may be controlled or guided by the body’s natural mechanisms.

PSYC 407 
Practicals in Cognition   (1 credits)
This course is the practical component of PSYC 401, and is compulsory for all students offering PSYC 401. Students are expected to participate in experiments based on the theories learned in PSYC 401 after which they submit a research report.

PSYC 409
Research Seminar   (1 credits)
This course is for students who are offering PSYC 410 (Research Project).  They are expected to verbally present their research proposals prior to going to the field for data gathering. 

PSYC 410 
Research Project   (6 credits)
This course is research based and runs through the first semester to the second semester.  Students are expected to select a topic of their own, conduct an empirical study on it, write a research report and submit to the Department.



Electives (Minimum of 12 Credits)
PSYC 404 
Some Contemporary Issues in Social Psychology    (3 credits) 

This course will deal with some contemporary issues in social psychology. Basically, it will help students develop an understanding of how social psychology can be applied to various aspects of human behaviour. At the end of the course, students should be able to analyze and apply various psychological concepts to everyday life. Students should also better understand and analyze contemporary issues in social psychology.

PSYC 406
Comparative Psychology
  (3 credits)
Involves the study and analysis of the behaviour of living organisms including man. It involves the identification of similarities among, and differences between various species, and attempts to understand how and why different characteristics and behaviours evolved.  Major topics are origins or causes, mechanisms, functions and evolutionary significance of behaviour. The course should promote an enlightened view of organisms with whom we co-exist on the planet.

PSYC 411 
Clinical Psychology    (3 credits)
This is an introductory course designed for level 400 students. The course focuses on a thorough survey of the field, which does not go into all the details typically found in “graduate study only”. The topics explore the history of clinical psychology, including Ghanaian development of the field, its scope, functions and future perspective. The course also covers the latest developments in clinical research and techniques in health psychology, behaviour medicine, psychopathology and mental health.

PSYC 412
Community Psychology    (3 credits)
This course is designed to help students develop a conceptual and pragmatic understanding of various issues and topics in community psychology. It introduces students specifically to the principles/philosophies of community psychology, community research and program evaluation, types and models of prevention, stress, coping and social support, psychological sense of community and reasons for social change. The approach to teaching is a combination of lectures and small group discussions. At the end of the course, students are expected to be able to apply the principles/models of community psychology to social/community problems and to provide appropriate interventions.

PSYC 413
Educational Psychology  (3 credits)
This course is designed to give insight into the problems of teaching and learning and to develop the necessary professional skills and competencies for prospective educationist/teachers to enable them effectively understand, predict and control the behavior of learners in the educational process. To this end, the course should more importantly be perceived as an area of applied psychology rather than a unique subject matter.

PSYC 415 
Guidance and Counselling    (3 credits)
This course is designed to provide an insight into guidance and counseling.  Specific topics to be covered include the historical development of guidance and counseling, the counseling process, techniques of counseling, the therapeutic relationship, theory and practice of counseling, special problems in counseling and ethical issues in counseling.

PSYC 416
Industrial & Organizational Psychology   (3 credits)
The nature and domain of industrial and organizational psychology, personnel selection, training and development of human resources, job analysis, performance appraisal, employee motivation, job satisfaction, group processes in organizations, leadership, organizational commitment, organizational theory, man-machine systems are some of the topics covered in this course. The course is meant to equip students with the knowledge of how psychology is applied in work organizations.


LEVEL 300 COURSES

Combined Subject Major


Core

PSYC 303
Statistics for Psychologists    (3 credits)
This course deals with statistics and the behavioural sciences. It delves into descriptive and inferential statistics, populations, samples, parameters, etc. Furthermore, the concept of variability, strategy of inferential statistics, the normal curve and inferences about the means of two populations will also be discussed.  One way analysis of variance, two way analysis of variance, parametric and non-parametric methods, chi square, Kruskal –Wallis H test, the Wilcoxon test and the rank-sum test will also be taught.

PSYC 304
Methods of Psychological Investigation   (3 credits)
The course is intended to provide students with basic skills needed to conduct psychological research. Topics include an overview of the scientific approach to knowledge, definitions of concepts, types of scientific research, design, sampling, questionnaire construction, interviews and report writing.

PSYC 305
Psychology of Personality    (3 credits)
The course emphasizes the major personality theories, research and measurements of personality. It will explore the foundations of normally functioning individuals as well as problems. The topics will include definitions, psychodynamic, traits, cognitive, phenomenological/existential theories associated with personality development. The effect of folk stories “Kweku Ananse” stories on personality development will be examined.

PSYC 307 
Human Growth & Development: Infancy, 



 Childhood and Adolescence
  (3 credits)
The course is concerned with the physical and psychological development of the individual from conception to adolescence. Emphasis is placed upon understanding the implications of psychological theories and research findings and their implications for education, parents and engineers.



Electives (Minimum of 6 Credits)
PSYC 301
Learning    (3 credits)
This course basically deals with the psychology of learning and its application to everyday life situations.  It covers the various types of learning (e.g. Pavlovian, instrumental, observational and verbal learning). Specific topics that are taught include: reasons for using animals in research in learning, elements/features of classical and instrumental conditioning, use of reinforcement and punishment, learning principles and behaviour change. Others are cognitive learning, observational learning and various types of verbal learning.  At the end of the course, students should be able to apply learning principles to their own life situations as well as that of others around them.

PSYC 302
Memory    (3 credits)
This course is to provide a survey of selected problem areas in cognitive psychology with emphasis on memory. Both experimental work and theoretical accounts of memory will be covered. Topics include structural and processing accounts of memory – how people acquire, store, transform, retrieve and communicate information.

PSYC 306 
Abnormal Behaviour    (3 credits)
This course is designed to introduce students to the psychology of abnormal behaviour. It explores the history, definitions and current status of abnormal behaviour. The topics  include the five paradigms or theoretical models of psychodynamic trait, phenomenological, cognitive and behavioural approaches to abnormal behaviour. It will examine research, abnormal patterns of functioning and methods of treatment.

PSYC 308
Human Growth & Development: Adulthood and Ageing     (3 credits) 

Examines basic themes in life-span development: the concept of adulthood, physical development including changes in sense organs, cardiovascular organs, sex, reproductive organs and their psychological consequences. Others are health, vitality and diseases, the process of aging, cognitive and psychosocial development during adulthood, retirement and widowhood, culture and aging.

PSYC 309
Practicals in Learning    (1 credits)


This course is the practical component of PSYC 301, and is compulsory for all students offering PSYC 301. Students are expected to participate in experiments based on the theories learned in PSYC 301 after which they submit a research report.

PSYC 312 
Measurement and Evaluation   (3 credits)
This course of study is designed to expose students to the basic conceptual, theoretical, technical and methodological principles in the development, administration and interpretation of psychological measurements. It is essential that students who intend to offer this course have good background in Basic Statistics and/or Statistics for psychologist.

PSYC 314
Practicals in Memory    (1 credits)


This course is the practical component of PSYC 302, and is compulsory for all students offering PSYCH 302. Students are expected to participate in experiments based on the theories learned in PSYC 302 after which they submit a research report.


LEVEL 400 COURSES



Core
PSYC 401
Higher-Order Cognition
(3 credits)
Higher order cognition is an empirical research science that has the aim of understanding the processes that underlie the workings of the human mind. The course aims to acquaint the student with important theoretical principles and findings in cognitive psychology along with the methods by which this knowledge is acquired.  Some of the areas of interests are: perception, attention, thinking and reasoning, decision making, problem solving, language and comprehension, individual and gender differences in cognition, etc. Application of cognitive psychology to real-world settings and implications will be emphasized.

PSYC 407° 
Practicals in Cognition    (1 credits)
This course is the practical component of PSYC 401, and is compulsory for all students offering PSYC 401. Students are expected to participate in experiments based on the theories learned in PSYC 401 after which they submit a research report.

PSYC 409
Research Seminar    (1 credits)
This course is for students who are offering PSYC 410 (Research Project).  They are expected to verbally present their research proposals prior to going to the field for data gathering. 

PSYC 410° 
Research Project    (6 credits)
This course is research based and runs through the first semester to the second semester.  Students are expected to select a topic of their own, conduct an empirical study on it, write a research report and submit to the Department.



Electives (Minimum of 6 Credits)
PSYC 404 
Some Contemporary Issues in Social Psychology   (3 credits) 

This course will deal with some contemporary issues in social psychology. Basically, it will help students develop an understanding of how social psychology can be applied to various aspects of human behaviour. At the end of the course, students should be able to analyze and apply various psychological concepts to everyday life. Students should also better understand and analyze contemporary issues in social psychology.

PSYC 406
Comparative Psychology
  (3 credits)
Involves the study and analysis of the behaviour of living organisms including man. It involves the identification of similarities among, and differences between various species, and attempts to understand how and why different characteristics and behaviours evolved.  Major topics are origins or causes, mechanisms, functions and evolutionary significance of behaviour. The course should promote an enlightened view of organisms with whom we co-exist on the planet.

PSYC 411 
Clinical Psychology   (3 credits)
This is an introductory course designed for level 400 students. The course focuses on a thorough survey of the field, which does not go into all the details typically found in “graduate study only”. The topics explore the history of clinical psychology, including Ghanaian development of the field, its scope, functions and future perspective. The course also covers the latest developments in clinical research and techniques in health psychology, behaviour medicine, psychopathology and mental health.

PSYC 412
Community Psychology  (3 credits)
This course is designed to help students develop a conceptual and pragmatic understanding of various issues and topics in community psychology.  It introduces students specifically to the principles/philosophies of community psychology, community research and program evaluation, types and models of prevention, stress, coping and social support, psychological sense of community and reasons for social change. The approach to teaching is a combination of lectures and small group discussions. At the end of the course, students are expected to be able to apply the principles/models of community psychology to social/community problems and to provide appropriate interventions.

PSYC 413
Educational Psychology  (3 credits)
This course is designed to give insight into the problems of teaching and learning and to develop the necessary professional skills and competencies for prospective educationist/teachers to enable them effectively understand, predict and control the behavior of learners in the educational process. To this end, the course should more importantly be perceived as an area of applied psychology rather than a unique subject matter.

PSYC 415 
Guidance and Counselling   (3 credits)
This course is designed to provide an insight into guidance and counseling.  Specific topics to be covered include the historical development of guidance and counseling, the counseling process, techniques of counseling, the therapeutic relationship, theory and practice of counseling, special problems in counseling and ethical issues in counseling.

PSYC 416
Industrial & Organizational Psychology   (3 credits)
The nature and domain of industrial and organizational psychology, personnel selection, training and development of human resources, job analysis, performance appraisal, employee motivation, job satisfaction, group processes in organizations, leadership, organizational commitment, organizational theory, man-machine systems are some of the topics covered in this course. The course is meant to equip students with the knowledge of how psychology is applied in work organizations.

PSYC 402*
Psycholingustics  (3 credits)


PSYC 417*
Military Psychology   (3 credits)


PSYC 418*
Psychology of Politics   (3 credits)


PSYC 419*
Psychology of Religion   (3 credits)

PSYC 422*
Psychology of Sports    (3 credits)


PSYC 423* 
Atypical Development    (3 credits)


°
Optional

*
These courses are currently not being offered by the Department because of shortage of staff especially in these areas. They will, however, be offered as and when the Department gets staff.

DEPARTMENT OF STATISTICS


FACULTY
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LEVEL 200, 300 & 400 COURSES

BSc (Single Subject) Major


Core (64 credits)
STAT 201
Introductory Probability I (Pre-req. MATH 101, 103)  (2 credits)

Introduction to the concepts of probability, Random Events, and Random Variables. The Probability Calculus, Univariate probability distributions.

STAT 202
Data Analysis I (Pre-Req. STAT 203)  (3 credits)
The aim of this course is to give students practice in handling Large data Sets; specifically to provide opportunities for descriptive and Exploratoru Studies.

STAT 203
Elementary Statistical Methods  (3 credits)
Basic introduction to “Statistics”. The reduction and interpretation of data. Elements of statistical inference.

STAT 204
Introductory Probability II (Pre-Req. STAT 201)  (3 credits)
Bivariate Distributions. Moment Generating Functions; their properties and uses. Sampling distributions. Distributions associated with samples from a Normal population. The Weak Law of Large Numbers and the Central Limit Theorem. Applications.

STAT 206
Official Statistics
(2 credits)
Purposes and Scope of Official Statistics. Structure and Work of the National Statistical System. Organisational, Methods and Practices of data collection and dissemination.

MATHS  201
Algebra  (3 credits)
Logical argument and concept of mathematical proof.  Set theory, Cartesian products, binary relations, equivalence relations and mappings.  Properties of real and complex numbers, principles of mathematical induction.  Linear transformations and Matrices;  applications to linear equations.  Vector Algebra and geometrical applications.  Introduction to group theory.

MATH 203
Calculus II  (3 credits)


Function of a single variable.  The first derivative and its applications.  Higher derivatives and  applications.  Leibniz’s theorem and applications. Taylor’s theorem. Maclaurin and Taylor expansions of some standard functions.  Integration as a sum; definite and indefinite integrals; improper integrals; the logarithmic and exponential functions, the hyperbolic functions and their inverses.  Techniques of integration including integration by parts; recurrence relations among integrals; applications of integral calculus to plane curves:  arc length, area of surface of revolutions.  Pappus theorems, approximate evaluation of definite integrals; Ordinary differential equations; first order; second order (constant coefficients).

COMP 201
Introduction to Computer Science  (3 credits)
COMP 202
Principles of Programming
  (3 credits)
COMP 210
Applications Laboratory   (2 credits)


STAT 301
Probability Distributions (Pre-req. STAT 201, 204)   (3 credits)
Elementary Distribution Theory. Generating Functions. Sequences of random variables; the Central Limit Theorem and its applications.

STAT 302
Multivariate Distributions (Pre-req. STAT 301, MATH 302) (3 credits)
Introduction to Vector Random Variables. Distribution Concepts for Several random variables. Transformations of random vectors. Order Statistics. The multivariate Normal Distribution.

STAT 303
Statistical Methods I (Pre-req. STAT 204)   (4 credits)
The first part of a two-semester Course providing a systematic development of the principles and methods of statistical inference, on a largely intuitive basis, with a minimum of mathematical theory. This part deals with the general nature of Statistical Problems, Statistical Models and Problems of Estimation.

STAT 304
Statistical Methods II (Pre-req. STAT 303)  (4 credits)
Sequel to STAT 303. General Principles and Procedures of Hypothesis Testing. Parametric and Non-parametric Tests. Simple Linear Regression and Correlation Analysis. The Analysis of Frequency Data.

STAT 305
Sample Survey Methods  (3 credits)
Basic Sample Survey procedures and Sample Designs. Estimation of populations parameter. Sampling and Non-Sampling Errors.

STAT 306
Design of Experiments (Pre-req. STAT 203) (3 credits)
Basic concepts and principles of experimental Statistics. Analysis of Variance for standard experimental designs. The estimation of treatment Effects.

STAT 310
Data Analysis II (Pre-req. STAT 202, 203)  (3 credits)
Summary Statistics for Multivariate Data. Data Presentation and Report Writing. Random Sample Selection. Discrete Analysis. Fitting and Testing Probability Models. Regression and Curve Fitting. Analysis of Experimental Data.

MATH 302
Linear Algebra:  (Pre-requisite MATH 201)  (3 credits)
Vector spaces – linear dependence, bases; linear transformations, matrix representations, change of basis.  Matrices – equivalence and similarity of matrices, rank and nullity; determinants.  Systems of linear equations.  Eigenvalues and eigenvectors, inner product, orthogonal bases and orthogonal transformations.  Quadratic forms and diagonalisation.

MATH  305  -  Calculus Of Several Variables (Pre-requisite MATH 203)  (3 credits)

Functions  f : Rn (  R, n (  2  :  Limits, continuity, partial derivatives, differentials, chain rule, Euler’s theorem on homogeneous functions, directional derivative.  Implicit functions, functional dependence.  Taylor’s theorem, Extrema, critical points and their classification.  Constrained extrema – the method of Lagrange multipliers.  The gradient operator; curves and surfaces, tangent planes and normal lines.  Differentiation under the integral sign.

Functions  f : Rn (  Rm, (n, m  (  3):     The derivative as a matrix:  the chain-rule.  The divergence and curl operators.  Curvilinear coordinates;  Inverse and implicit function theorems; functional dependence.  Multiple integrals.  Line, surface and volume integrals.  Differential forms and the general Stokes’ Theorem – Greens’s, Stokes’ and divergence theorems.





STAT 403
Theory of Sampling (Pre-req. STAT 204)  (3 credits)
Analysis and comparison of various sampling schemes. Optimal designs.

STAT 404
Survey Organisation and Management (Pre-req. STAT 305) (3 credits)
Multisubject and specialized Socio-Economic Survey. Household Survey. Planning, Design and Organisation. Error Control. Problems relating to Concepts, Definitions, Classification and Measurement.

STAT 405
Regression Analysis(Pre-req. STAT 304, MATH 302)  (3 credits)
The methods of regression analysis extended  to situations involving more than one predictor variables. Special emphasis on problems associated with the presence of several predictors.



Electives:  GROUP A (Select Minimum of 6 Credits)
STAT 401
Statistical Inference: Estimation (Pre-req. STAT 301, 303) (3 credits)


The Theoretical basis of the methods of Point and Interval Estimation. Uniformly Minimum Variance Aunbiased (UMVU) Estimation, and Maximum Likelihood Estimation.

STAT 402
Statistical Inference: Tests of Hypotheses (Pre-req. STAT 301, 304) (3 credits)
The Theory of Hypothesis Testing. Optimal tests. Uniformly Most Powerful Test. Likelihood Ratio and related procedures.

STAT 406
Multivariate Methods (Pre-req. STAT 302, MATH 302)  (3 credits)
 

Introduction to theory and methods of Multivariate Data Analysis; Estimation and Tests of Hypotheses, Profile Analysis, Multivariate Structure, Discriminant Analysis.

STAT 407
Non-Parametric Statistics (Pre-req. STAT 303, 304)  (3 credits)
Some Single Sample problems; the problem of location, The Sign Test, The wilcoxon signs Ranks test. Some Two-Sample Problems: The Chi-Square Test for Homogeneity, The Median Test, The Mann-Whitney-Wilcoxon Test. Chi-Square Tests of Independence. Some Users of Order Statistics Distributions under alternative Hypotheses.

STAT 408
Analysis of Experimental Designs (Pre-req. STAT 306)  (3 credits)


Model specialication for single-factor and mult-factor designs. Main effects, specific effects and interactions. Estimation. Multiple Comparisons. Analysis of covariance.



Electives:  GROUP B (Select Minimum of 9 Credits)
STAT 410
Statistics Project  (8 credits)


STAT 411
Introduction to Stochastic Processes (Pre-req. STAT 301)  (4 credits)
Stochastic models in the natural and social sciences. Some discrete and continous time processes. Basic theory and Applications.

STAT 412
Actuarial Statistics (Pre-req. STAT 301, Recommeded STAT 413) (4 credits)

Principles of General Insurance. Theory of Interest and Decremental Rates. Life Contingencies, Social Security and Pension Schemes. Risk Analysis and associated statistical problems.


STAT 413
Population Statistics  (4 credits)



Demographic Concepts and Measures. Collection and Evaluation of demographic data. Analysis of Demographic data. The Dynamics of Population change.

STAT 414
Biometrics (Pre-req. STAT 301)   (3 credits)




Biological assay, Analysis of quantal responses. Agricultural and Clinical Trials. Sampling and Estimation of Biological Populations.

STAT 417
Economic and Social Statistics I (Pre-req. STAT 206) (3 credits)


Statistics on Economic and Social Activities and Trends, and their uses. Methods and Sources of Data Collection. Indices and Indicators of Economic Activity. Indicators of Social Development and Living Standard.

STAT 418
Economic and Social Statistics II (Pre-req. STAT 407)  (3 credits) 


Introduction to the System of National Accounts (SNA). The System, its Accounts and their corresponding economic activities. Input-Output Tables. Social Accounting.

ECON 403
Econometrics I (Prerequisite: ECON 305 and 306)   (3 credits)
The Meaning and Purpose of Econometrics: Econometrics of Demand. Econometric demand equations.  Theory of the disturbance term.  Cross-sectional analysis, and Engel curves.

Econometric Methods:  Least Square (LS) Tests of original hypotheses, and analysis of residuals.  A battery of statistical and economic tests of the economic and statistical hypotheses of the equation of relation; co-efficient of correlation, determination, variation; t-tests; test for randomness or serial correlation of the disturbances of graphing the residuals, and by the Durbin-Watson `d' statistic.  The general linear equation of relation with many variables estimated by classical least square, and using matrix methods.  The sample error co-variance matrix of estimated parameters.  Econometrics of the Firm and of Supply.

ECON 404
Econometrics II (Prerequisite: ECON 305 And 3O6)   (3 credits)
Models Embodying Many Equations: Least squares bias in the estimation of parameters in simultaneous equations systems.  Elementary methods of attaching this bias problem.  Indirect Least Squares (ILS); Instrumental Variables (IV); Two Stage Least Squares (TL); Rules for testing identification.  Laboratory exercise involves a simple three equation model of the economy of Ghana, in which one over-identified three variable equation is estimated by LS and TL.  The TL result is put through all of the tests.

Miscellaneous Econometric Problems: Colinearity of explanatory variables.  Delayed responses and lagged variables.  Estimation when disturbances are serially correlated.  Use of artificial or shift variable (dummy variables).  Testing for change of structure -- the Chow Test.

ADMN 332
Health Statistics and Information  (3 credits)


Electives:  Group C (Select Minimum of 6 Credits)
MATH 202
Introductory Analysis  (3 credits)
Basic properties of the real numbers; bounded sets, infimum and supremum.  Convergence of sequences.  Limits, continuity and differentiability.  Rolle’s theorem, Mean Value Theorem and applications.  Integration:  Definition of the integral of a continuous function of one variable in terms of sup or inf;  basic properties.  Riemann condition for integrability.  Fundamental Theorem of Calculus.

MATH 303
Real Analysis  I
(Pre-requisite MATH 202)  (3 credits)

Bounded sets of real numbers.  Infimum and supremum, sequences of real numbers, Heine-Borel and Bolzano-Weierstrass theorem, the Cauchy criterion, open and closed sets, upper and lower limits, accumulation points.  Infinite series, standard tests of convergence of series.  Power series.  Uniform convergence of sequence and series.  Introduction to Riemann-Stieltjes integral.

MATH  304
Differential Equations (Pre-requisite MATH 305)  (3 credits)

The one-form in two and three dimensions; exact form, condition for integrability.  Ordinary differential equations with variable coefficients; existence and uniqueness of solutions, the Wronskian.  Methods of solution; reduction of order, variation of parameters, solution in series.  [The Bessel, Legendre and hypergeometric series].  Fourier series.  Partial differential equations; first order; classification of the second order; elliptic, parabolic and hyperbolic; separation of variables, initial/boundary value problems.  Laplace transform method of solution of ordinary and partial differential equations.

MATH 402
Lebesgue Measure And Integral
(3 credits)
Measure theory, outer and inner measure, finitely additive and countable additive measures.  Lebesgue measure, examples of measurable sets, measurable functions.  Lebesgue integrable functions, basic properties of the Lebesgue integral, convergence theorem, application.  Lebesgue integral on Rn : fubini’s theorem.

COMP 204
File Organisation  (1 credits) 



COMP 206
Data Structures  (1 credits)




COMP 406
Design and Analysis of Algorithms
(3 credits)


COMP 301
Systems Analysis
(4 credits)
COMP 302
Databases and Information Systems  (3 credits)
ADMN 439
Principles and Practice of Insurance
(3 credits)
BSc Combined Major


Core (40 Credits)
STAT 201
Introductory Probability I (Pre-req. MATH 101, 103)  (2 credits)

Introduction to the concepts of probability, Random Events, and Random Variables. The Probability Calculus, Univariate probability distributions.

STAT 202
Data Analysis I (Pre-Req. STAT 203)  (3 credits)
The aim of this course is to give students practice in handling Large data Sets; specifically to provide opportunities for descriptive and Exploratoru Studies.

STAT 203
Elementary Statistical Methods  (3 credits)
Basic introduction to “Statistics”. The reduction and interpretation of data. Elements of statistical inference.

STAT 204
Introductory Probability II (Pre-Req. STAT 201)  (3 credits)
Bivariate Distributions. Moment Generating Functions; their properties and uses. Sampling distributions. Distributions associated with samples from a Normal population. The Weak Law of Large Numbers and the Central Limit Theorem. Applications.

STAT 301
Probability Distributions (Pre-req. STAT 201, 204)   (3 credits)
Elementary Distribution Theory. Generating Functions. Sequences of random variables; the Central Limit Theorem and its applications.

STAT 302
Multivariate Distributions (Pre-req. STAT 301, MATH 302) (3 credits)
Introduction to Vector Random Variables. Distribution Concepts for Several random variables. Transformations of random vectors. Order Statistics. The multivariate Normal Distribution.

STAT 303
Statistical Methods I (Pre-req. STAT 204)   (4 credits)
The first part of a two-semester Course providing a systematic development of the principles and methods of statistical inference, on a largely intuitive basis, with a minimum of mathematical theory. This part deals with the general nature of Statistical Problems, Statistical Models and Problems of Estimation.

STAT 304
Statistical Methods II (Pre-req. STAT 303)  (4 credits)
Sequel to STAT 303. General Principles and Procedures of Hypothesis Testing. Parametric and Non-parametric Tests. Simple Linear Regression and Correlation Analysis. The Analysis of Frequency Data.

STAT 305
Sample Survey Methods  (3 credits)
Basic Sample Survey procedures and Sample Designs. Estimation of populations parameter. Sampling and Non-Sampling Errors.

STAT 306
Design of Experiments (Pre-req. STAT 203) (3 credits)
Basic concepts and principles of experimental Statistics. Analysis of Variance for standard experimental designs. The estimation of treatment Effects.

STAT 310
Data Analysis II (Pre-req. STAT 202, 203)  (3 credits)
Summary Statistics for Multivariate Data. Data Presentation and Report Writing. Random Sample Selection. Discrete Analysis. Fitting and Testing Probability Models. Regression and Curve Fitting. Analysis of Experimental Data.

STAT 403
Theory of Sampling (Pre-req. STAT 204)  (3 credits)
Analysis and comparison of various sampling schemes. Optimal designs.

STAT 405
Regression Analysis(Pre-req. STAT 304, MATH 302)  (3 credits)
The methods of regression analysis extended  to situations involving more than one predictor variables. Special emphasis on problems associated with the presence of several predictors.



Electives: (Minimum of 10 Credits)
MATH 302
Linear Algebra:  (Pre-requisite MATH 201)  (3 credits)
Vector spaces – linear dependence, bases; linear transformations, matrix representations, change of basis.  Matrices – equivalence and similarity of matrices, rank and nullity; determinants.  Systems of linear equations.  Eigenvalues and eigenvectors, inner product, orthogonal bases and orthogonal transformations.  Quadratic forms and diagonalisation.

MATH 305
Calculus Of Several Variables (Pre-requisite MATH 203)  (3 credits)

Functions  f : Rn (  R, n (  2  :  Limits, continuity, partial derivatives, differentials, chain rule, Euler’s theorem on homogeneous functions, directional derivative.  Implicit functions, functional dependence.  Taylor’s theorem, Extrema, critical points and their classification.  Constrained extrema – the method of Lagrange multipliers.  The gradient operator; curves and surfaces, tangent planes and normal lines.  Differentiation under the integral sign.

Functions  f : Rn (  Rm, (n, m  (  3):     The derivative as a matrix:  the chain-rule.  The divergence and curl operators.  Curvilinear coordinates;  Inverse and implicit function theorems; functional dependence.  Multiple integrals.  Line, surface and volume integrals.  Differential forms and the general Stokes’ Theorem – Greens’s, Stokes’ and divergence theorems.





COMP 201
Introduction to Computer Science  (3 credits)


COMP 202
Principles of Programming
(3 credits)
COMP 210
Applications Laboratory  (2 credits)


STAT 206
Official Statistics
(2 credits)
Purposes and Scope of Official Statistics. Structure and Work of the National Statistical System. Organisational, Methods and Practices of data collection and dissemination.

STAT 410
Statistics Project  (8 credits)


STAT 401
Statistical Inference: Estimation (Pre-req. STAT 301, 303) (3 credits)


The Theoretical basis of the methods of Point and Interval Estimation. Uniformly Minimum Variance Aunbiased (UMVU) Estimation, and Maximum Likelihood Estimation.

STAT 402
Statistical Inference: Tests of Hypotheses (Pre-req. STAT 301, 304) (3 credits)


The Theory of Hypothesis Testing. Optimal tests. Uniformly Most Powerful Test. Likelihood Ratio and related procedures.

STAT 404
Survey Organisation and Management (Pre-req. STAT 305) (3 credits)
Multisubject and specialized Socio-Economic Survey. Household Survey. Planning, Design and Organisation. Error Control. Problems relating to Concepts, Definitions, Classification and Measurement.

STAT 406
Multivariate Methods (Pre-req. STAT 302, MATH 302)  (3 credits)
 


Introduction to theory and methods of Multivariate Data Analysis; Estimation and Tests of Hypotheses, Profile Analysis, Multivariate Structure, Discriminant Analysis.

STAT 407
Non-Parametric Statistics (Pre-req. STAT 303, 304)  (3 credits)
Some Single Sample problems; the problem of location, The Sign Test, The Wilcoxon signs Ranks test. Some Two-Sample Problems: The Chi-Square Test for Homogeneity, The Median Test, The Mann-Whitney-Wilcoxon Test. Chi-Square Tests of Independence. Some Users of Order Statistics Distributions under alternative Hypotheses.

STAT 408
Analysis of Experimental Designs (Pre-req. STAT 306)  (3 credits)


Model specialication for single-factor and mult-factor designs. Main effects, specific effects and interactions. Estimation. Multiple Comparisons. Analysis of covariance.

STAT 411
Introduction to Stochastic Processes (Pre-req. STAT 301)  (4 credits)
Stochastic models in the natural and social sciences. Some discrete and continuous time processes. Basic theory and Applications.

STAT 412
Actuarial Statistics (Pre-req. STAT 301, Recommended STAT 413) (4 credits) 

Principles of General Insurance. Theory of Interest and Decremental Rates. Life Contingencies, Social Security and Pension Schemes. Risk Analysis and associated statistical problems.


STAT 413
Population Statistics  (4 credits)



Demographic Concepts and Measures. Collection and Evaluation of demographic data. Analysis of Demographic data. The Dynamics of Population change.

STAT 414
Biometrics (Pre-req. STAT 301)   (3 credits)




Biological assay, Analysis of quantal responses. Agricultural and Clinical Trials. Sampling and Estimation of Biological Populations.

STAT 415 
Actuarial Statistics I (Financial Statistics) (Pre-req. STAT 301)  (3 credits)
Principles of time value of money. Concepts of Compound Interest and Discounting. Interest or Discount Rates. Compound Interest Functions. Investment Projects appraisals. Stochastic Interest Rate Models.

STAT 416 
Acturial Statistics II (Pre-req. STAT 415, Recommended STAT 413) (3 credits)
Principles of simple life insurance and annuity contracts. Means and variances of payment under these contracts. Determination of expected present value and variances of benefits. Determination of net premiums and net premium policy values. Survival models.

STAT 417
Economic and Social Statistics I (Pre-req. STAT 206) (3 credits)


Statistics on Economic and Social Activities and Trends, and their uses. Methods and Sources of Data Collection. Indices and Indicators of Economic Activity. Indicators of Social Development and Living Standard.

STAT 418
Economic and Social Statistics II (Pre-req. STAT 407)  (3 credits) 


Introduction to the System of National Accounts (SNA). The System, its Accounts and their corresponding economic activities. Input-Output Tables. Social Accounting.
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LEVELS 200, 300 & 400 COURSES

BSc Single Subject Major


Core
BIOL 201
Introductory Plant Morphology  (3 credits) 
Survey of the form of the vegetative and reproductive body of seed plants. Primary meristems and development of the primary vegetative body angiosperms; internal organization of the primary vegetative body and the relationship between structure and function of tissues; mechanism and importance of secondary growth in dicotyledons; brief survey of the relationship between structure and industrial uses of secondary tissues.

BIOL 202
Introductory Cell Biology & Genetics  (3 credits)
Basic cell physiology-bioelements, water, water in cells, method of expressing concentrations of solutions, osmotic phenomena, imbibitions, biomolecules, carbohydrates, amino acids, proteins, lipids, nucleotides, nucleic acids, and the role of these in either cell biology and/or structure, enzyme action; photosynthesis, respiration and nitrogen metabolism. Basic principles of genetics; gene interactions, sex and inheritance; chemical basis of heredity; mutations, medical and biochemical genetics.

BIOL 203
Introductory Animal Biology  (3 credits)
General survey of invertebrates and vertebrates with reference to form and function. Phylogeny, life-cycles. Morphological and physiological adaptations to ways of life.

BIOL 204
Introductory Plant & Animal Ecology  (3 credits)
Basic principles of quantitative plants ecology; plant and animal life in West Africa. Introduction to description and classification of plant communities; climax vegetation; the West African environment; types of forest in West Africa. Basic concepts in plant and animal ecology; plant and animal communities and the biology of animal population.

CHEM 201
Practical Chemistry I
(1 credit)
Basic techniques in volumetric and gravimetric analyses. Introduction to methods for preparing and purifying organic compounds.

CHEM 231
Organic Chemistry I
(2 credits)
Stereoisomerism; optical activity.  Various methods for the oxygenation of alkenes.  Chemistry of alcohols and ethers; SADVANCE \D 4.30NADVANCE \U 4.301, SADVANCE \D 4.30NADVANCE \U 4.302, E-1 and E-2 mechanisms.

CHEM 232
Organic Chemistry II
(2 credits)
The chemistry of Aldehydes, Ketones, Carboxylic acids.  Carboxylic acid derivatives and Amines.

PHYS 203
Properties Of Matter And Vibrational Motion    (3 credits)

(For students in the Biological Sciences only.)

1.    Properties Of Matter 

Solids:  *Elastic and Plastic properties
Liquids: *Laminar and turbulent flow; Bernoulli’s principle. *Viscosity; Brownian motion

Gases: *Simple kinetic theory; Specific heats. *Real and Ideal Gases. *Laws of Thermodynamics. *Diffusion

2.    Vibrational Motion 

Circular Motion: *Uniform Circular Motion; Centripetal Acceleration. *Conical Pendulum. *Forces on vehicles rounding a curve; Banking. *Motion in a vertical circle. *Motion of a satellite

Harmonic Motion: *Definitions; Restoring force; Equations of Simple Harmonic Motion. *Simple Pendulum; Mass attached to a spring; Angular Harmonic Motion; Electrical Oscillations; Energy in Simple Harmonic Motion. *Damped Harmonic Motion – logarithmic, decrement, overdamped, underdamped and critical damping. *Forced Oscillations, Resonance; Damped and Forced electrical oscillations
Waves: *General characteristics, Interference, Diffraction. *Resolution; Rayleigh’s criterion; Resolving power; Resolution limit in optical instruments. 

ZOOL 301
Comparative Chordate Biology  (3 credits)
Systematics of the chordates; comparative biology of lower chordates; biology of agnathous vertebrates biology and evolutionary relationships of the vertebrates; comparative embryology of chordates.

ZOOL 302
General Entomology  (3 credits)
The morphology, physiology, classification and ethonology of insects and drelated terrestrial arthropods.

ZOOL 303
Comparative Physiology  (3 credits)
Comparative physiology of nutrition and digestion; respiration and metabolism; respiratory proteins and body fluids, ionic, osmotic relations and excretion, excretory substances and pathways, excretory organs; muscles and muscular activity, nerves and nervous activity; the brain and sense organs; hormones and reproduction; the physiology of reproduction.

ZOOL 304
Parasitology and Public Health  (3 credits)
Basic principles of parasitism, survey of important parasitic groups; detailed discussion of some parasites with emphasis on those of medical and economic importance; parasitic arthropods; bacterial and viral diseases (including leprosy) and their spread in the community; food hygiene; environmental hygiene, cancers and AIDS; organization of Public Health Laboratory services.

BIOL 315
Principles of Genetics  (3 credits)  
Introduction to the principles of genetic and chromosome cytology from the molecular to the population aspects, including applications of the principles in animal breeding, plant breeding and applied human genetics.

BIOL 3I6
Environmental Zones of West Africa  (2 credits)
General distribution of vegetation types in relation to climate and soils. Forest and savanna and their inter-relationships. Strand, mangrove, lagoon and montane vegetation. Human ecology. The vegetation of the Accra Plains.

BIOL 317
Biometry  (2 credits)
Statistics as a tool in biological research; quantitative methods in biology. Basic experimental design, sampling, representation of data; sets, matrices and basic statistical methods including different statistical software for data analyses. Field data collection and report writing.

BIOL 318
Introductory Oceanography & Limnology   (3 credits)
Origins of seas, lakes and streams. Water – properties of biological importance. Factors determining water circulation; effects of water circulation upon productivity. Water pollution, utilization and conservation. Biotic communities: adaptation and distribution. Phytoplankton: distribution, including temporal and spatial changes in relation to physio-chemical and biological factors in the environment. Characteristics of fresh and estuiarine water, life in freshwater and estuaries.

BCHM 301
Structure And Function Of Biomolecules   (2 credits)
Organization and order in living things:  Requirement of energy; organization of organic molecules in living cells; sub-cellular organelles and their functions; cell disruption and fractionation.  

Proteins:  Amino acids - basic structure, classification, acid/base properties, essential & nonessential; peptides; proteins - primary, secondary, tertiary and quaternary structure; classification and properties.
Carbohydrates: Monosaccharides; stereoisomerism; other derivatives of monosaccharides; reducing sugars; common di- oligo- and polysaccharides (storage & structural). Lipids: Classification; lipoproteins; glycolipids (ABO groups, cell-cell recognition, receptors etc.). Nucleic Acids:  Nitrogenous bases, nucleotides, cyclic nucleotides; DNA and RNAs (brief review of replication, transcription, translation ). Other Biomolecules:  Coenzymes, porphyrins, antibiotics, alkaloids & inorganic ions.
BCHM 302

Intermediary Metabolism   (3 credits)
Carbohydrates:
Digestion of carbohydrates, glycolysis and fate of pyruvate in different organisms; tricarboxylic acid (TCA) cycle; pentose phosphate pathway and fate of reduced coenzymes; catabolism of monosaccharides other than glucose; gluconeogenesis, Calvin Benson cycle, Cori cycle, glyoxylate cycle; glycogenesis and glycogenolysis;  regulation of carbohydrate metabolism; Diseases of carbohydrate metabolism. Lipids:  Digestion of triacylglycerols; the different lipases (lipoprotein lipase, hormone-sensitive lipase); fate of glycerol; beta-oxidation of fatty acids; fate of products (acetyl and propionyl CoA, ketone bodies, reduced coenzymes); synthesis of fatty acids triacylglycerol, cholesterol; regulation of metabolism. Amino acids:  Digestion of proteins, transamination, deamination and decarboxylation of amino acids and the fate of ammonia and carbon skeleton; metabolism of specific amino acids (aromatic and sulphur-containing amino acids); synthesis of amino acids; in-born errors of amino acid metabolism; regulation of metabolism. Bioenergetics: Free energy and biochemical reactions (spontaneity, anabolic and catabolic reactions); metabolic reactions and ATP; energy of hydrolysis of ATP, ADP and phosphorylation products; ATP production (substrate level and oxidative phosphorylation); coupling reactions; uncoupling agents.
 ZOOL 401
Animal Behaviour  (2 credits)
Factors that affect behaviour of animals; analyses of complex behaviour patterns involved in activities like feeding, reproduction, sociality and migration.

ZOOL 403
Environmental Physiology  (3 credits)
Physiological adaptations of animals to the marine, freshwater and terrestrial environment; temperature and animals; water and animals: ionic and osmorregulation in aquatic animals, water balance in terrestrial animals; light and animals, water rhythms, seasonal cycles, light production in animals; adaptation to extreme environments; animals at high altitude, divers and hydrothermal vents.

ZOOL 405
Animal Ecology  (3 credits)
The concept of the niche overlap and competition; ecological segregation; species diversity – measurement and examination of causes of diversity differences; ecological energetics – food chains, energy flow, ecological efficiencies, productivity; methods of assessing the diet and food intake; construction of food webs; methods of estimating production and construction of energy budgets; predator-prey relationships; introduction to population ecology.

ZOOL 409
Marine Biology  (2 credits)
Ttthe sea as an environment; marine plants and primary production; major groups of marine invertebrateness – morphology, systematics, biology, life cycles, larva forms, pelagic and benthic life, ecology – structure of marine communities; special ecological areas – intertidal zones, hydrothermal vents, and deep sea habitats.

ZOOL 410
Project  (6 credits)
ZOOL 411
Freshwater Zoology  (2 credits)
Composition, ecology and adaptation of invertebrates in lenthic and lotic systems; plankton, neuston, benthos and aufwuchs; organisms in special environments; groundwater, swamps, and saline water; temporal and thermal waters; role of vertebrates in aquatic systems; pollution – effects of pollutants on aquatic systems and aquatic organisms; secondary production and energy flow.

ZOOL 413
Conservation Biology  (2 credits)
Relation between biological and physical resources; principles of biodiversity conservation; indigenous conservations strategies and introduced management systems of ecosystems and wildlife; conservation of water catchments and soil; environmental pollution; Ghana’s Environmental Action Plan; international conservation measures; international conservation treaties; climate change and global environmental problems and their effects on biodiversity.

ZOOL 415
Evolution  (1 credits)
History and concepts of evolution; Darwinism; processes of evolution; natural selection; evidence of evolution; interaction between species and co-evolution; strategies for adaptation and survival; social organization; biography.



Electives



Group A:

Students will be required to take a minimum of 12 credits from the Level 300 in Biochemistry, Botany, Chemistry, Nutrition and Food Science and Psychology. Students are required to seek advice from the Departmental Course Adviser before choosing their courses.



Group B:

A minimum of 12 credits to be taken from this section.
ZOOL 402
Applied Entomology  (3 credits)
Beneficial and harmful insects; principles and ecological basis of insect pest control; control methods; use of resistance and semiochamicals in control; integrated pest management; biology, control and management of insects of field crops, vegetable crops, tree crops and stored produce.

ZOOL 406
Vertebrate Biology   (3 credits) 


Structural and physiological adaptations of vertebrates to their environments; snakes evolution, biology and toxicology; structural adaptations of birds for flight; mechanics of flight; migration; mammalian characteristics and their functional integration, social behaviour, nervous system; evolution of teeth, jaw and skull in vertebrates.

ZOOL 407
Population Ecology   (3 credits)


Methods of estimating population density and size; absolute and relative measures; use of indices. Parameters of population dynamics; growth models; natural control and regulation of population sizes; predator-prey relationships; construction of life tables; key-factor analysis.

ZOOL 408
Epidemiology of Parasitic Diseases  (3 credits) 

History of epidemiology; the dynamic nature of scientific knowledge as a basis for the practice of epidemiology, objectives, method/tools; introduction to modeling, basic definitions; major parasitic disease systems of the tropics – their control and eradication; problems of control.

ZOOL 414
Oceanography   (3 credits)


The sea as an environment; water circulation and movement physics and chemistry of sea water; the sea bottom – intertidal, continental and deep sea bottom environments; estuaries – origins, types and characteristis; special inshore environments – lagoons, mangroves, coral reefs; resources of the sea – living and non-living from sea water and sea floor.

ZOOL 416
Fishery Biology
(3 credits) 
Biological parameters of fish populations; gonadal maturation stages; ecology of fish species in Ghanaian waters; theory of fishing; fishery management methods; fishery aspect of water pollution; aquaculture; principles and culture techniques.

ZOOL 418
Limnology   (3 credits)


Hydrology: measurement of stream flows and river channels, stream order; lake morphology; types of estuaries; physical aspects of the aquatic environment; thermal properties, light, water movements; chemical aspects of the aquatic environment; global geochemistry; ionic composition of rainwater, rivers, etc.; dissolved gasses; nutrients and nutrient cycling; eutrophication; metals in the aquatic environment; environmental effects of dams.

ZOOL 422
Wildlife Management   (3 credits)
Ecology of African game animals; methods of study; ecology of pastures cropped by game; habitat and harvest management; management techniques; population studies of wildlife animals: game census, wild animal population regulation; capture techniques; threatened species management; protected area system; wildlife conservation  within and outside protected areas; wildlife utilization, domestication and ranching; Ghana’s wildlife conservation policy; International Wildlife Laws.

ZOOL 424
Advanced Genetics   (3 credits)
Molecular genetics; chromosome organization; variety of genetic systems as illustrated by micro-organisms; Drosphila, Musca, Lepidoptera, mosquitoes, mammals including man; hydrocarbons for parasites and vector identification.


BSc Combined Subject Major.


Core
BIOL 201
Introductory Plant Morphology  (3 credits) 
Survey of the form of the vegetative and reproductive body of seed plants. Primary meristems and development of the primary vegetative body angiosperms; internal organization of the primary vegetative body and the relationship between structure and function of tissues; mechanism and importance of secondary growth in dicotyledons; brief survey of the relationship between structure and industrial uses of secondary tissues.

BIOL 202
Introductory Cell Biology & Genetics  (3 credits)
Basic cell physiology-bioelements, water, water in cells, method of expressing concentrations of solutions, osmotic phenomena, imbibitions, biomolecules, carbohydrates, amino acids, proteins, lipids, nucleotides, nucleic acids, and the role of these in either cell biology and/or structure, enzyme action; photosynthesis, respiration and nitrogen metabolism. Basic principles of genetics; gene interactions, sex and inheritance; chemical basis of heredity; mutations, medical and biochemical genetics.

BIOL 203
Introductory Animal Biology  (3 credits)
General survey of invertebrates and vertebrates with reference to form and function. Phylogeny, life-cycles. Morphological and physiological adaptations to ways of life.

BIOL 204
Introductory Plant & Animal Ecology  (3 credits)
Basic principles of quantitative plants ecology; plant and animal life in West Africa. Introduction to description and classification of plant communities; climax vegetation; the West African environment; types of forest in West Africa. Basic concepts in plant and animal ecology; plant and animal communities and the biology of animal population.

CHEM 201
Practical Chemistry I
(1 credit)
Basic techniques in volumetric and gravimetric analyses. Introduction to methods for preparing and purifying organic compounds.

CHEM 231
Organic Chemistry I
(2 credits)
Stereoisomerism; optical activity.  Various methods for the oxygenation of alkenes.  Chemistry of alcohols and ethers; SADVANCE \D 4.30NADVANCE \U 4.301, SADVANCE \D 4.30NADVANCE \U 4.302, E-1 and E-2 mechanisms.

CHEM 232
Organic Chemistry II
(2 credits)
The chemistry of Aldehydes, Ketones, Carboxylic acids.  Carboxylic acid derivatives and Amines.

PHYS 203
Properties Of Matter And Vibrational Motion    (3 credits)

(For students in the Biological Sciences only.)

1.    Properties Of Matter 

Solids:  *Elastic and Plastic properties
Liquids: *Laminar and turbulent flow; Bernoulli’s principle. *Viscosity; Brownian motion

Gases: *Simple kinetic theory; Specific heats. *Real and Ideal Gases. *Laws of Thermodynamics. *Diffusion

2.    Vibrational Motion 

Circular Motion: *Uniform Circular Motion; Centripetal Acceleration. *Conical Pendulum. *Forces on vehicles rounding a curve; Banking. *Motion in a vertical circle. *Motion of a satellite

Harmonic Motion: *Definitions; Restoring force; Equations of Simple Harmonic Motion. *Simple Pendulum; Mass attached to a spring; Angular Harmonic Motion; Electrical Oscillations; Energy in Simple Harmonic Motion. *Damped Harmonic Motion – logarithmic, decrement, overdamped, underdamped and critical damping. *Forced Oscillations, Resonance; Damped and Forced electrical oscillations
Waves: *General characteristics, Interference, Diffraction. *Resolution; Rayleigh’s criterion; Resolving power; Resolution limit in optical instruments. 

ZOOL 301
Comparative Chordate Biology  (3 credits)
Systematics of the chordates; comparative biology of lower chordates; biology of agnathous vertebrates biology and evolutionary relationships of the vertebrates; comparative embryology of chordates.

ZOOL 302
General Entomology  (3 credits)
The morphology, physiology, classification and ethnology of insects and related terrestrial arthropods.

ZOOL 303
Comparative Physiology  (3 credits)
Comparative physiology of nutrition and digestion; respiration and metabolism; respiratory proteins and body fluids, ionic, osmotic relations and excretion, excretory substances and pathways, excretory organs; muscles and muscular activity, nerves and nervous activity; the brain and sense organs; hormones and reproduction; the physiology of reproduction.

ZOOL 304
Parasitology and Public Health  (3 credits)
Basic principles of parasitism, survey of important parasitic groups; detailed discussion of some parasites with emphasis on those of medical and economic importance; parasitic arthropods; bacterial and viral diseases (including leprosy) and their spread in the community; food hygiene; environmental hygiene, cancers and AIDS; organization of Public Health Laboratory services.

BIOL 315
Principles of Genetics  (3 credits)  
Introduction to the principles of genetic and chromosome cytology from the molecular to the population aspects, including applications of the principles in animal breeding, plant breeding and applied human genetics.

BIOL 3I6
Environmental Zones of West Africa  (2 credits)
General distribution of vegetation types in relation to climate and soils. Forest and savanna and their inter-relationships. Strand, mangrove, lagoon and montane vegetation. Human ecology. The vegetation of the Accra Plains.

BIOL 317
Biometry  (2 credits)
Statistics as a tool in biological research; quantitative methods in biology. Basic experimental design, sampling, representation of data; sets, matrices and basic statistical methods including different statistical software for data analyses. Field data collection and report writing.

BIOL 318
Introductory Oceanography & Limnology   (3 credits)
Origins of seas, lakes and streams. Water – properties of biological importance. Factors determining water circulation; effects of water circulation upon productivity. Water pollution, utilization and conservation. Biotic communities: adaptation and distribution. Phytoplankton: distribution, including temporal and spatial changes in relation to physio-chemical and biological factors in the environment. Characteristics of fresh and estuarine water, life in freshwater and estuaries.

ZOOL 401
Animal Behaviour  (2 credits)
Factors that affect behaviour of animals; analyses of complex behaviour patterns involved in activities like feeding, reproduction, sociality and migration.

ZOOL 403
Environmental Physiology  (3 credits)
Physiological adaptations of animals to the marine, freshwater and terrestrial environment; temperature and animals; water and animals: ionic and osmorregulation in aquatic animals, water balance in terrestrial animals; light and animals, water rhythms, seasonal cycles, light production in animals; adaptation to extreme environments; animals at high altitude, divers and hydrothermal vents.

ZOOL 413
Conservation Biology  (2 credits)
Relation between biological and physical resources; principles of biodiversity conservation; indigenous conservations strategies and introduced management systems of ecosystems and wildlife; conservation of water catchments and soil; environmental pollution; Ghana’s Environmental Action Plan; international conservation measures; international conservation treaties; climate change and global environmental problems and their effects on biodiversity.

ZOOL 415
Evolution  (1 credits)
History and concepts of evolution; Darwinism; processes of evolution; natural selection; evidence of evolution; interaction between species and co-evolution; strategies for adaptation and survival; social organization; biography.



Electives



Group A:

Students will be required to take a minimum of 12 credits from the Level 300 in Biochemistry, Botany, Chemistry, Nutrition and Food Science and Psychology. Students are required to seek advice from the Depar-mental Course Adviser before choosing their courses.


Group B:  A minimum of 12 credits to be taken from this section.
ZOOL 402
Applied Entomology  (3 credits)
Beneficial and harmful insects; principles and ecological basis of insect pest control; control methods; use of resistance and semiochamicals in control; integrated pest management; biology, control and management of insects of field crops, vegetable crops, tree crops and stored produce.

ZOOL 404
Experimental Zoology   (3 credits)
ZOOL 405
Animal Ecology  (3 credits)
The concept of the niche overlap and competition; ecological segregation; species diversity – measurement and examination of causes of diversity differences; ecological energetics – food chains, energy flow, ecological efficiencies, productivity; methods of assessing the diet and food intake; construction of food webs; methods of estimating production and construction of energy budgets; predator-prey relationships; introduction to population ecology.

ZOOL 406
Vertebrate Biology   (3 credits) 


Structural and physiological adaptations of vertebrates to their environments; snakes evolution, biology and toxicology; structural adaptations of birds for flight; mechanics of flight; migration; mammalian characteristics and their functional integration, social behaviour, nervous system; evolution of teeth, jaw and skull in vertebrates.

ZOOL 407
Population Ecology   (3 credits)


Methods of estimating population density and size; absolute and relative measures; use of indices. Parameters of population dynamics; growth models; natural control and regulation of population sizes; predator-prey relationships; construction of life tables; key-factor analysis.

ZOOL 408
Epidemiology of Parasitic Diseases  (3 credits) 

History of epidemiology; the dynamic nature of sciencetific knowledge as a basis for the practice of epidemiology, objectives, method/tools; introduction to modeling, basic definitions; major parasitic disease systems of the tropics – their control and eradication; problems of control.

ZOOL 409
Marine Biology  (2 credits)
Tide sea as an environment; marine plants and primary production; major groups of marine invertebrateness – morphology, systematics, biology, life cycles, larva forms, pelagic and benthic life, ecology – structure of marine communities; special ecological areas – intertidal zones, hydrothermal vents, and deep sea habitats.

ZOOL 410
Project  (6 credits)
ZOOL 411
Freshwater Zoology  (2 credits)
Composition, ecology and adaptation of invertebrates in lenthic and lotic systems; plankton, neuston, benthos and aufwuchs; organisms in special environments; groundwater, swamps, and saline water; temporal and thermal waters; role of vertebrates in aquatic systems; pollution – effects of pollutants on aquatic systems and aquatic organisms; secondary production and energy flow.

ZOOL 414
Oceanography   (3 credits)


The sea as an environment; water circulation and movement physics and chemistry of sea water; the sea bottom – intertidal, continental and deep sea bottom environments; estuaries – origins, types and characteristics; special inshore environments – lagoons, mangroves, coral reefs; resources of the sea – living and non-living from sea water and sea floor.

ZOOL 416
Fishery Biology
(3 credits) 
Biological parameters of fish populations; gonadal maturation stages; ecology of fish species in Ghanaian waters; theory of fishing; fishery management methods; fishery aspect of water pollution; aquaculture; principles and culture techniques.

ZOOL 418
Limnology   (3 credits)


Hydrology: measurement of stream flows and river channels, stream order; lake morphology; types of estuaries; physical aspects of the aquatic environment; thermal properties, light, water movements; chemical aspects of the aquatic environment; global geochemistry; ionic composition of rainwater, rivers, etc.; dissolved gasses; nutrients and nutrient cycling; eutrophication; metals in the aquatic environment; environmental effects of dams.

ZOOL 422
Wildlife Management   (3 credits)
Ecology of African game animals; methods of study; ecology of pastures cropped by game; habitat and harvest management; management techniques; population studies of wildlife animals: game census, wild animal population regulation; capture techniques; threatened species management; protected area system; wildlife conservation  within and outside protected areas; wildlife utilization, domestication and ranching; Ghana’s wildlife conservation policy; International Wildlife Laws.

ZOOL 424
Advanced Genetics   (3 credits)
Molecular genetics; chromosome organization; variety of genetic systems as illustrated by micro-organisms; Drosphila, Musca, Lepidoptera, mosquitos, mammals including man; hydrocarbons for parasites and vector identification.

� BCHM 201 is a prerequisiste for BCHM 202 General Biochemistry II


� BCHM 301 is a prerequisite for BCHM 302 as well as ALL Level 400 Biochemistry courses


� BCHM 302 is a prerequisite for BCHM 406
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