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Homework Set 4 - Solutions 

 

 

Problem 1: S7.13 (10 points) at the end of Supplement 7 in your text. 

S7.13  (a) Proposal A break-even in dollars is: 
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(b) Proposal B break-even in dollars is: 
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Problem 2: S7.15 (12 points) at the end of Supplement 7 in your text. 
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   (a)   1,667 pizzas;
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30,000
                  2,353 pizzas
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(b and c) For both quantities, oven A is slightly more profitable (but oven B is catching up). 

 

 

 

 

(d)  20,000 + 2Xa  = 30,000 + 1.25Xb 

 
     .75X = 10,000 
         X = 13,333 pizzas 
 

 

 

 

 

 Oven A Oven B Unit Sales of   

Fixed cost $20,000.00 $30,000.00  Profit A Profit B
Revenue $14.00 $14.00 9,000 → $88,000 $84,750

Variable cost $2.00 $1.25 12,000 → $124,000 $123,000



BADM 410 Spring 2008 Dr Betterton 

Problem 3: S7.17 (10 points) at the end of Supplement 7 in your text. 

Given: 

Price ( ) = $0.05 unit

Variable cost ( ) = $0.01 unit 

Fixed cost ( ) = $15,000

P

V

F

 

    

Break-even is given by: 
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Problem 4: S7.26 (18 points) at the end of Supplement 7 in your text. 

Important - Use the following data instead of the table given in the problem S7.26: 

 

  (P) (V) Estimated 

  Selling Variable Percent 

Item Price Cost Revenue 

Soft drinks  $      1.00   $      0.65  20% 

Wine  $      2.00   $      0.95  30% 

Coffee  $      1.00   $      0.30  30% 

Candy  $      1.00   $      0.40  20% 

 

 (a) Break-even dollar volume, where total fixed cost = labor (at $250) + booth rental (at 5 × $50) = $500. 
 

  (P) Unit (V) Unit         Estimated Contribution 

  Selling Variable Var. Cost Total     Percent Weighted 

Item Price Cost Factor (%) Var. Cost V/P 1 –     (V/P) Revenue Revenue 

Soft drinks $1.00  $0.65  1.10 $0.72  $0.72  0.285 0.20 0.057 

Wine $2.00  $0.95  1.10 $1.05  $0.52  0.478 0.30 0.143 

Coffee $1.00  $0.30  1.10 $0.33  $0.33  0.670 0.30 0.201 

Candy $1.00  $0.40  1.10 $0.44  $0.44  0.560 0.20 0.112 

Totals             1.00 0.513 

 

Break-even dollars = TFC/wt contribution = 500/0.513 = $974.18 
 

 

 

( )( )

( )( )

BEP ($) = FC weighted contribution

BEP ($) for wine = $500 0.513 $974.18=
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(b)  Wine sales at break even is $292.26 or 146 servings 

 

 

 

 

 

 

 

 

 

Problem 5: 9.1 (10 points) at the end of Chapter 9 in your text. 

 

 

 

 

 

 

 

Problem 6: 9.9 (10 points) at the end of Chapter 9 in your text. 

 

B and C should be adjacent, because they have the most trips. Traffic is next heaviest between A and D, so 
they should be adjacent. Continuing in this fashion, F should be adjacent to D and A should be next to F, but 
the latter two have already been placed. Finally, E should be placed next to F. Thus, we are left with 

  

(a) Heuristic solutions: 

B C A D F E  = 47,900. 

 or 

A D F E B C  = 44,440.

 (Note: These are not the optimal solution.) 

 

(b) Better layout: 

A D F C B E  = 43,880.
 

 

Movements = (4 × 8) + (9 × 7) + (7 × 4) + (6 × 3) + (8 × 2) + (10 × 6)

                 = 32 + 63 + 28 +18 +16 + 60 = 217 (in 100s)

                 = 21,700

          Cost = 21,700 × $1 = $21,700

( ) ( )

( )( )

BEP ($) for wine = BEP $ Total wine % sales

BEP ($) for wine = $974.18 0.30 $292.26

BEP ($) for wine $292.26
Number wine servings = 146

wine unit price $2.00

=

= =
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Problem 7: 9.11 (10 points) at the end of Chapter 9 in your text. 

 

 

 

 

 

 

 

 

               Station 2 with B and D; and Station 3 with E. 

∑

(60)(60 sec)
(a)    Cycle time =   

180 PLAs

3,600
= = 20 seconds per PLA

180

 task time
(b)    Theoretical minimum of workstations = 

cycle time

60
= = 3
20

(c)    Yes, it is feasible. Station 1 with A and C;     
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Problem 8: 9.23 (20 points) at the end of Chapter 9 in your text. 

 

 

9.23 (a) Using a 40-hour week: 

 

Cottrell Bicycle Co. 

Fewest Following Tasks  Cycle Time = 144 Seconds 

Station Task TimeTime LeftReady Tasks 

 1 J3 3 141 K3, F7 
 F7 21 120 K3, C1 
 C1 78  42 K3, B5 

 2 B5 108  36 K3, A1, A2 
 3 A2 72  72 K3, A1 
 A1 52  20 K3 

 4 K3 60  84 K4, K9, J1, J2 
 K4 24  60 K9, J1, J2 
 K9 27  33 J1, J2, G4 
 J2 22  11 J1, G4, F3, F4 

 5 G4 79  65 J1, F3, F4, F9 
 F3 32  33 J1, F4, F9, E3 

 6 F9 126  18 J1, F4, E3 
 7 E3 109  35 J1, F4 
 8 J1 66  78 F4, G5 
 G5 29  49 F4, E2 
 E2 18  31 F4, D7 

 9 D7 72  72 F4 
10 F4 92  52 D6 
11 D6 53  91 D8, D9 
 D8 78  13 D9 

12 D9 37 107 B3 
 B3 72  35 B7 
 B7 18  17 A3 

13 A3 114  30  

Time allocated (cyc × sta) = 1872; Min (theoretical) # of stations = 11 
Time needed (sum task) = 1462; Efficiency = 78.10%; 
Idle time (allocated-needed) = 410 seconds per cycle 
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Cottrell Bicycle Co. 

Longest Operation Time  Cycle Time = 144 Seconds 

Station Task Time Time LeftReady Tasks 
 1 K3  60  84 J3, K4, K9, J1, J2 
 J1  66  18 J3, K4, K9, J2 
 J3   3  15 K4, K9, J2, F7 

 2 K9  27 117 K4, J2, F7, G5 
 G5  29  88 K4, J2, F7 
 K4  24  64 J2, F7, G4 
 J2  22  42 F7, G4, F3, F4 
 F3  32  10 F7, G4, F4, E2, E3

 3 E3 109  35 F7, G4, F4, E2 
 F7  21  14 G4, F4, E2, C1 

 4 F4  92  52 G4, E2, C1, D6 
 E2  18  34 G4, C1, D6 

 5 G4  79  65 C1, D6, F9 
 D6  53  12 C1, F9, D8, D9 

 6 F9 126  18 C1, D8, D9, D7 
 7 C1  78  66 D8, D9, D7, B5 
 D9  37  29 D8, D7, B5 

 8 B5 108  36 D8, D7, A1, A2 
 9 D8  78  66 D7, A1, A2 
 A1  52  14 D7, A2 

10 D7  72  72 A2, B3 
 A2  72   0 B3 

11 B3  72  72 B7 
 B7  18  54 A3 

12 A3 114  30  

Time allocated (cyc × sta) = 1728; Min (theoretical) # of stations = 11 
Time needed (sum task) = 1462; Efficiency = 84.61%; 
Idle time (alloc-needed) = 266 seconds per cycle 
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Cottrell Bicycle Co. 

Most Following Tasks  Cycle Time = 144 Seconds 

Station Task Time Time LeftReady Tasks 

 1 K3  60 84 J3, K4, K9, J1, J2 
 J2  22 62 J3, K4, K9, J1, F3, F4 
 J3   3 59 K4, K9, J1, F3, F4, F7
 K9  27 32 K4, J1, F3, F4, F7 
 F3  32 0 K4, J1, F4, F7, E3 

 2 F7  21 123 K4, J1, F4, E3, C1 
 K4  24 99 J1, F4, E3, C1, G4 
 J1  66 33 F4, E3, C1, G4, G5 
 G5  29 4 F4, E3, C1, G4, E2 

 3 F4  92 52 E3, C1, G4, E2, D6 
 E2  18 34 E3, C1, G4, D6 

 4 C1  78 66 E3, G4, D6, B5 
 D6  53 13 E3, G4, B5, D9 

 5 E3 109 35 G4, B5, D9, D8 
 6 G4  79 65 B5, D9, D8, F9 
 D9  37 28 B5, D8, F9 

 7 F9 126 18 B5, D8, D7 
 8 B5 108 36 D8, D7, A1, A2 
 9 D8  78 66 D7, A1, A2 
 A1  52 14 D7, A2 

10 D7  72 72 A2, B3 
 B3  72 0 A2, B7 

11 B7  18 126 A2, A3 
 A2  72 54 A3 

12 A3 114 30  

Time allocated (cyc × sta) = 1728; Min (theoretical) # of stations = 11 
Time needed (sum task) = 1462; Efficiency = 84.61%; 

Idle time (alloc-needed) = 266 seconds per cycle 
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Cottrell Bicycle Co. 

Ranked Positional Weight  Cycle Time = 144 Seconds 

Station Task Time Time LeftReady Tasks 

 1 K3  60  84 J3, K4, K9, J1, J2 
 J2  22  62 J3, K4, K9, J1, F3, F4
 K9  27  35 J3, K4, J1, F3, F4 
 J3   3  32 K4, J1, F3, F4, F7 
 F7  21  11 K4, J1, F3, F4, C1 

 2 C1  78  66 K4, J1, F3, F4, B5 
 F3  32  34 K4, J1, F4, B5, E3 
 K4  24  10 J1, F4, B5, E3, G4 

 3 G4  79  65 J1, F4, B5, E3, F9 
 4 F4  92  52 J1, B5, E3, F9, D6 
 5 E3 109  35 J1, B5, F9, D6 
 6 F9 126  18 J1, B5, D6 
 7 J1  66  78 B5, D6, G5 
 D6  53  25 B5, G5, D8, D9 

 8 B5 108  36 G5, D8, D9, A1, A2 
 G5  29   7 D8, D9, A1, A2, E2 

 9 E2  18 126 D8, D9, A1, A2, D7 
 D8  78  48 D9, A1, A2, D7 
 D9  37  11 A1, A2, D7 

10 D7  72  72 A1, A2, B3 
 B3  72   0 A1, A2, B7 

11 A1  52  92 A2, B7 
 B7  18  74 A2, A3 
 A2  72   2 A3 

12 A3 114  30  

Time allocated (cyc × sta) = 1728; Min (theoretical) # of stations = 11 
Time needed (sum task)  = 1462; Efficiency = 84.61%; 
Idle time (alloc-needed)  = 266 seconds per cycle 
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Cottrell Bicycle Co. 

Shortest Operation Time  Cycle Time = 144 Seconds 

Station Task Time Time Left Ready Tasks 

 1 J3 3 141 K3, F7 
 F7 21 120 K3, C1 
 K3 60 60 C1, K4, K9, J1, J2 
 J2 22 38 C1, K4, K9, J1, F3, F4
 K4 24 14 C1, K9, J1, F3, F4 

 2 K9 27 117 C1, J1, F3, F4, G4 
 F3 32 85 C1, J1, F4, G4, E3 
 J1 66 19 C1, F4, G4, E3, G5 

 3 G5 29 115 C1, F4, G4, E3, E2 
 E2 18 97 C1, F4, G4, E3 
 C1 78 19 F4, G4, E3, B5 

 4 G4 79 65 F4, E3, B5, F9 
 5 F4 92 52 E3, B5, F9, D6 
 6 D6 53 91 E3, B5, F9, D9 
 D9 37 54 E3, B5, F9 

 7 B5 108 36 E3, F9, A1, A2 
 8 A1 52 92 E3, F9, A2 
 A2 72 20 E3, F9 

 9 E3 109 35 F9, D8 
10 D8 78 66 F9 
11 F9 126 18 D7 
12 D7 72 72 B3 
 B3 72 0 B7 

13 B7 18 126 A3 
 A3 114 12  

Time allocated (cyc × sta) = 1872; Min (theoretical) # of stations = 11 
Time needed (sum task)  = 1462; Efficiency = 78.10%; 
Idle time (alloc-needed) = 410 seconds per cycle 
 
 
 

Summary: 

 Number of  
Algorithm Workstations Efficiency 

Fewest following tasks 13 78.1 
Longest operation time 12 84.6 
Most following tasks 12 84.6 
Ranked positional weight 12 84.6 
Shortest operation time 13 78.1 

 

The longest operation time, most following tasks, and ranked positional weight algorithms gave equal 
efficiencies of 84.61%. 
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(b) Using a 41-hour week: 

 

Cottrell Bicycle Co. 

Fewest Following Tasks  Cycle Time = 147.6 Seconds

Station Task Time Time Left Ready Tasks 

 1 J3   3 144.60 K3, F7 
 F7  21 123.60 K3, C1 
 C1  78  45.60 K3, B5 

 2 B5 108  39.60 K3, A1, A2 
 3 A2  72  75.60 K3, A1 
 A1  52  23.60 K3 

 4 K3  60  87.60 K4, K9, J1, J2 
 K4  24  63.60 K9, J1, J2 
 K9  27  36.60 J1, J2, G4 
 J2  22  14.60 J1, G4, F3, F4 

 5 G4  79  68.60 J1, F3, F4, F9 
 J1  66   2.60 F3, F4, F9, G5 

 6 F9 126  21.60 F3, F4, G5 
 7 G5  29 118.60 F3, F4 
 F4  92  26.60 F3, D6 

 8 D6  53  94.60 F3, D9 
 D9  37  57.60 F3 
 F3  32  25.60 E2, E3 
 E2  18   7.60 E3 

 9 E3 109  38.60 D7, D8 
10 D7  72  75.60 D8 
11 D8  78  69.60 B3 
12 B3  72  75.60 B7 
 B7  18  57.60 A3 

13 A3 114  33.60  

Time allocated (cyc × sta)  = 1918.80; Min (theoretical) # of stations = 10 
Time needed (sum task) = 1462.00; Efficiency = 76.19%; 
Idle time (alloc-needed) = 456.80 seconds per cycle 
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Cottrell Bicycle Co. 

Longest Operation Time  Cycle Time = 147.6 Seconds 

Station Task Time Time Left Ready Tasks 

 1 K3  60  87.60 J3, K4, K9, J1, J2 
 J1  66  21.60 J3, K4, K9, J2 
 J3   3  18.60 K4, K9, J2, F7 

 2 K9  27 120.60 K4, J2, F7, G5 
 G5  29  91.60 K4, J2, F7 
 K4  24  67.60 J2, F7, G4 
 J2  22  45.60 F7, G4, F3, F4 
 F3  32  13.60 F7, G4, F4, E2, E3 

 3 E3 109  38.60 F7, G4, F4, E2 
 F7  21  17.60 G4, F4, E2, C1 

 4 F4  92  55.60 G4, E2, C1, D6 
 D6  53   2.60 G4, E2, C1, D8, D9 

 5 G4  79  68.60 E2, C1, D8, D9, F9 
 D9  37  31.60 E2, C1, D8, F9 
 E2  18  13.60 C1, D8, F9 

 6 F9 126  21.60 C1, D8, D7 
 7 C1  78  69.60 D8, D7, B5 
 8 B5 108  39.60 D8, D7, A1, A2 
 9 D8  78  69.60 D7, A1, A2 
 A1  52  17.60 D7, A2 

10 D7  72  75.60 A2, B3 
 A2  72   3.60 B3 

11 B3  72 75.60 B7 
 B7  18 57.60 A3 

12 A3 114 33.60  

Time allocated (cyc × sta)  = 1771.20; Min (theoretical) # of stations = 10 
Time needed (sum task) = 1462.00; Efficiency = 82.54%; 
Idle time (alloc-needed) = 309.20 seconds per cycle 
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Cottrell Bicycle Co. 

Most Following Tasks  Cycle Time = 147.6 Seconds 

Station Task Time Time Left Ready Tasks 

 1 K3  60  87.60 J3, K4, K9, J1, J2 
 J2  22  65.60 J3, K4, K9, J1, F3, F4 
 J3   3  62.60 K4, K9, J1, F3, F4, F7 
 K9  27  35.60 K4, J1, F3, F4, F7 
 F3  32   3.60 K4, J1, F4, F7, E3 

 2 F7  21 126.60 K4, J1, F4, E3, C1 
 K4  24 102.60 J1, F4, E3, C1, G4 
 J1  66  36.60 F4, E3, C1, G4, G5 
 G5  29   7.60 F4, E3, C1, G4, E2 

 3 F4  92  55.60 E3, C1, G4, E2, D6 
 D6  53   2.60 E3, C1, G4, E2, D9 

 4 C1  78  69.60 E3, G4, E2, D9, B5 
 E2  18  51.60 E3, G4, D9, B5 
 D9  37  14.60 E3, G4, B5 

 5 E3 109  38.60 G4, B5, D8 
 6 G4  79  68.60 B5, D8, F9 
 7 F9 126  21.60 B5, D8, D7 
 8 B5 108  39.60 D8, D7, A1, A2 
 9 D8  78  69.60 D7, A1, A2 
 A1  52  17.60 D7, A2 

10 D7  72  75.60 A2, B3 
 B3  72   3.60 A2, B7 

11 B7  18 129.60 A2, A3 
 A2  72  57.60 A3 

12 A3 114  33.60  

Time allocated (cyc × sta) = 1771.20; Min (theoretical) # of stations = 10 
Time needed (sum task) = 1462.00; Efficiency = 82.54%; 
Idle time (alloc-needed) = 309.20 seconds per cycle 
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Cottrell Bicycle Co. 

Ranked Positional Weight  Cycle Time = 147.6 Seconds 

Station Task Time Time Left Ready Tasks 

 1 K3  60  87.60 J3, K4, K9, J1, J2 
 J2  22  65.60 J3, K4, K9, J1, F3, F4 
 K9  27  38.60 J3, K4, J1, F3, F4 
 J3   3  35.60 K4, J1, F3, F4, F7 
 F7  21  14.60 K4, J1, F3, F4, C1 

 2 C1  78  69.60 K4, J1, F3, F4, B5 
 F3  32  37.60 K4, J1, F4, B5, E3 
 K4  24  13.60 J1, F4, B5, E3, G4 

 3 G4  79  68.60 J1, F4, B5, E3, F9 
 J1  66   2.60 F4, B5, E3, F9, G5 

 4 F4  92  55.60 B5, E3, F9, G5, D6 
 D6  53   2.60 B5, E3, F9, G5, D9 

 5 E3 109  38.60 B5, F9, G5, D9, D8 
 G5  29   9.60 B5, F9, D9, D8, E2 

 6 F9 126  21.60 B5, D9, D8, E2 
 E2  18   3.60 B5, D9, D8, D7 

 7 B5 108  39.60 D9, D8, D7, A1, A2 
 D9  37   2.60 D8, D7, A1, A2 

 8 D8  78  69.60 D7, A1, A2 
 A1  52  17.60 D7, A2 

 9 D7  72  75.60 A2, B3 
 B3  72   3.60 A2, B7 

10 B7  18 129.60 A2, A3 
 A3 114  15.60 A2 

11 A2  72  75.60  

Time allocated (cyc × sta) = 1623.60; Min (theoretical) # of stations = 10 
Time needed (sum task) = 1462.00; Efficiency = 90.05%; 
Idle time (alloc-needed) = 161.60 seconds per cycle 
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Cottrell Bicycle Co. 

Shortest Operation Time  Cycle Time = 147.6 Seconds 

Station Task Time Time Left Ready Tasks 

 1 J3   3 144.60 K3, F7 
 F7  21 123.60 K3, C1 
 K3  60  63.60 C1, K4, K9, J1, J2 
 J2  22  41.60 C1, K4, K9, J1, F3, F4 
 K4  24  17.60 C1, K9, J1, F3, F4 

 2 K9  27 120.60 C1, J1, F3, F4, G4 
 F3  32  88.60 C1, J1, F4, G4, E3 
 J1  66  22.60 C1, F4, G4, E3, G5 

 3 G5  29 118.60 C1, F4, G4, E3, E2 
 E2  18 100.60 C1, F4, G4, E3 
 C1  78  22.60 F4, G4, E3, B5 

 4 G4  79  68.60 F4, E3, B5, F9 
 5 F4  92  55.60 E3, B5, F9, D6 
 D6  53   2.60 E3, B5, F9, D9 

 6 D9  37 110.60 E3, B5, F9 
 B5 108   2.60 E3, F9, A1, A2 

 7 A1  52  95.60 E3, F9, A2 
 A2  72  23.60 E3, F9 

 8 E3 109  38.60 F9, D8 
 9 D8  78  69.60 F9 
10 F9 126  21.60 D7 
11 D7  72  75.60 B3 
 B3  72   3.60 B7 

12 B7  18 129.60 A3 
 A3 114  15.60  

Time allocated (cyc × sta) = 1771.20; Min (theoretical) # of stations = 10 
Time needed (sum task) = 1462.00; Efficiency = 82.54%; 
Idle time (alloc-needed) = 309.20 seconds per cycle 
 

 

 

Summary: 

 

 Number of  
Algorithm Workstations Efficiency 

Fewest following tasks 13 76.2 
Longest operation time 12 82.5 
Most following tasks 12 82.5 
Ranked positional weight 11 90.1 
Shortest operation time 12 82.5 

 

The ranked positional weight algorithm gave the highest efficiency—90.05%. 
 

You can reduce the cycle time to 145 seconds, with the result that efficiency rises to 91.66%. 

 
 


