BA 252


Dr. Campbell

Samples II - Answers


1. a) 
R = 1.19/5 = 0.238
EQ \O(X,¯) = 24.9645

UCLEQ \O(X,¯) = 24.9645 + 0.729(0.238) = 25.138
LCLEQ \O(X,¯) = 24.9645 – 0.729(0.238) = 24.791

UCLR = 2.282(0.238) = 0.543


LCLR = 0(0.238) = 0

b) All samples in control for EQ \O(X,¯)-chart. Sample 2 out of control for R-chart.

2.
Option 1: 700,000 + 3Q

Option 2: 400,000 + 5Q

Option 3:  3a)  300,000 + 7Q if Q80000

     3b)  460,000 + 5Q if Q>80000 

The cost for Option 3b is from 300,000+7(80,000)+5(Q-80,000) = 460,000 + 5Q

a) 700,000 + 3Q = 9Q

Q = 116,666.67 per year

b) 400,000 + 5Q = 9Q

Q = 100,000 per year

c) 300,000 + 7Q = 9Q

Q = 150,000 per year    Not in Range

    460,000 + 5Q = 9Q

Q = 115,000 per year    In Range

d) 10Q -(400,000 + 5Q) = 12,000
Q = 82,400 per year

e) 10Q - (300,000 + 7Q) = 12,000     Q = 104,000 per year   Not in Range

    10Q - (460,000 + 5Q) = 12,000
Q = 94,400 per year     In Range

f)  150,000p - (400,000 + 5150,000) = 80,000
p = $8.20/CD

g) 150,000p - (460,000 + 5150,000) = 80,000
p = $8.60/CD

h) Option 1 < Option 2
700,000 + 3Q < 400,000 + 5Q
Q > 150,000 per year

    Option 1 < Option 3a
700,000 + 3Q < 300,000 + 7Q
Q > 100,000 per year  Not in Range

    Option 1 < Option 3b 
700,000 + 3Q < 460,000 + 5Q
Q > 120,000 per year  OK 

So, Option 1 is best for Q > 150,000 per year and Q > 120,000 per year, which means 

Option 1 is best for Q > 150,000 per year. 

Thus, either Option 2 or Option 3 is best for Q < 150,000 per year.

 Option 2 < Option 3a

400,000 + 5Q < 300,000 + 7Q
Q > 50,000 per year

 Option 2 < Option 3b

400,000 + 5Q < 460,000 + 5Q 
always true!

So, Option 2 is best (better than Option 3 and Option 1) for Q > 50,000 per year and Q < 150,000 per year, which means


Option 2 is best from 50,000 - 150,000 per year.

Then Option 3 is best everywhere else (where Option 1 and 32 are not best). So,

Option 3 is best from 0 - 50,000 per year.

3. a) c = 480 minutes/day / 60 units/day = 8 minutes/unit

    b) N = 4 (28/8 = 3.5 rounded up to 4)

    c)   
1
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Efficiency = 28/(48) = 0.875 = 87.5%

B
E
G

4. First, determine workflow between each pair of work centers:
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Then, assign two work centers with the largest workflow to the closest pair of locations. 

Largest flow is between workstations 2 and 5 (60 loads/day).  

Closest locations are C and D (distance = 10 feet). 

So put 2 in C and 5 in D (solution 1 below), or put 2 in D and 5 in C (solution 2 below).  

Now, the next largest workflow is between 1 and 2 (40 loads/day). Since work center 2 has already been located (at C in solution 1 and at D in solution 2), the goal is to place work center 1 as close to work center 2 as possible. 

For solution 1, the closest remaining location to C is A (20 feet), so put 1 in A. 

For solution 2, the closest remaining location to D is B (20 feet), so put 1 in B.

Now, the next largest workflow is between 1 and 3 (30 loads/day). Since work center 1 has already been located (at A in solution 1 and at B in solution 2), the goal is to place work center 3 as close to work center 1 as possible.

For solution 1, the closest remaining location to A is B (20 feet), so put 3 in B. 

For solution 2, the closest remaining location to B is A (20 feet), so put 3 in A.

Finally, the one remaining work center 4, is placed in the remaining location, which is E for both solution 1 and solution 2. 


Solution 1

Solution 2
  A   1


   A   3

  B   3


   B   1



 
  C   2


   C   5

  D   5


   D   2



  E   4


   E   4

Calculation of total distance*workflow: (loads/day x feet)

Solution 1





     Solution 2
1-2
40
x
20
=    800

1-2
40
x
20
=    800

1-3
30
x
20 
=    600

1-3
30
x
20
=    600

1-4
25
x
50
=  1250

1-4
25
x
60
=  1500

1-5
20
x
30
=    600

1-5
20
x
30
=    600

2-3
20
x
30
=    600

2-3
20
x
30
=    600

2-4
15
x
30
=    450

2-4
15
x
40
=    600

2-5
60
x
10
=    600

2-5
60
x
10
=    600

3-4
15
x
60
=    900

3-4
15
x
50
=    750

3-5
25
x
20
=    500

3-5
25
x
20
=    500

4-5
15
x
40
=    600

4-5
15
x
30
=    450

 



    6900





    7000
Total Distance for Solution 1 = 6900

Total Distance for Solution 2 = 7000


So Solution 1 is best.

5. 
Cost = 2,000,000 + 200,000/(1.09)2 + 400,000/(1.09)4 = $2,451,706

Revenue = 700,000/(1.09)1 + 700,000/(1.09)2 +700,000/(1.09)3 +700,000/(1.09)4 = $2,267,804

Revenue - Cost = -$183,902 so do not establish plant.

6. (2.842,5.105)    x = 108/38

y = 194/38

7.1  a

7.2  c

7.3  c

