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Instruction:  

I. In section A, the first five questions are of 5 marks, and the next three questions 

are of 10 marks each. Attempt questions worth 30 marks from this section by 

choosing any combination of 5 marks and 10 marks questions. Extra attempts will 

be penalized. 

II. There is no choice in section B. 

 

Section A 

 

 

A1. Discuss the requirements from an operations perspective of competing on following 

attributes: (a) quality, (b) cost, (c) flexibility, (d) speed, (e) innovation, and (f) service. 
[CILO 1: 5 Marks] 

 

A2.  ABC company makes ceramic vases for a chain of department stores. The output and 

cost figures over the past four weeks are shown here. Labour costs $10 an hour, and 

materials are $4 a pound. Calculate the (a) labour productivity (in hrs), (b) material 

productivity (in lbs), and (c) multifactor productivity for each week. Comment on the 

results. 

 

Weeks Units of 

Output 

No. of 

Workers 

Hours per 

week per 

worker 

Material Used 

(lbs)  

1 2000 4 40 286 

2 4000 4 48 570 

3 5000 5 56 720 

4 7000 6 70 1000 

          [CILO 1: 5 Marks]                                                                 

 

 

A3. Elon Corporation manufactures parts for an aircraft company. It uses a computerized 

numerical controlled (CNC) machining center to produce a specific part that has a 

design (nominal) target of 1.275 inches with tolerances of ±0.024 inch. The CNC 

process that manufactures these parts has a mean of 1.281 inches and a standard 

deviation of 0.008 inch. Compute the process capability ratio and process capability 

index, and comment on the overall capability of the process to meet the design 

specifications. 

         [CILO 3: 5 Marks] 

 

A4. As a regional sales manager, Nora Burke travels frequently and relies on her cell 

phone to keep up to date with clients. She has tried three different service providers, 



Airtel, Idea, and Vodafone, with varying degrees of success. The number of failures 

in a typical eight-hour day and the average time to regain service when a failure 

occurs are shown below. Nora’s contract is up for renewal. Which cellular service 

should she use? 

 

Cellular Co. Number of Failures Time to Regain Service (min) 

Airtel 10 2 

Idea 8 4 

Vodafone 3 10 

         [CILO 2: 5 Marks] 

 

 

A5. Given the following load summary chart, design a layout on a 2X3 grid that will 

minimize nonadjacent loads. 

From/To 

Load Summary Chart 

1 2 3 4 5 

1 -  50  25 

2  - 20  100 

3 30 10 -  75 

4    -  

5     - 

 

         [CILO 2: 5 Marks] 

 

A6. The maintenance department of large hospital uses about 816 cases of liquid cleanser 

annually. Ordering costs are $12, carrying costs are $4 per case a year and the new 

price schedule indicates that orders of less than 50 cases will cost $20 per case, 50 to 

79 cases will cost $18 per case, 80 to 99 cases will cost $17 per case, and larger orders 

(100 and more) will cost $16 per case. Determine the optimal order quantity and the 

total cost. 

[CILO 2: 10 Marks] 

 

A7. The activity data for a project are given below: 

 

Activity: A B 

 

C 

 

D 

 

E 

Precedence - - A B, C A 

Optimistic 

Time 

5 4 4 3 16 

Most Likely 

time 

6 5 15 4 17 

Pessimistic 

Time 

7 18 20 5 18 

 

Determine the following 

a. Expected task time and variances. 

b. The earliest and latest expected times for each activity. 

c. The critical path (using the slack). 

d. Probability that the project will be completed between 18 and 26 days. 



 

[CILO 3: 2+4+2+2 Marks] 

 

A8. Best Vision is revamping its assembly lines to improve efficiency. As shown below, 

there are 10 steps to assembling a television set. 

a. If Best needs to produce 120 televisions in a 40-hour work week, how should 

the line be balanced? Given that one worker is assigned to each workstation, 

how many workers are required to operate the line? What is the efficiency of 

the line? 

b. If demand for televisions is reduced to 100 sets per 40-hour week, how many 

workers will be needed to man the line? Re-balance the line and re-calculate 

its efficiency. 

 

Task A B C D E F G H I J 

Precedence -- A A A B C, E D G F, H I 

Time 

(min) 

8 4 7 3 7 11 2 8 5 7 

 

[CILO 3: 6+4 Marks] 

 

 

Section B 

 

XYZ is a popular food item during the fall and winter months, but it is marginal in the 

spring and summer. Use the following demand forecasts and costs to determine which 

of the following production planning strategies is best for XYZ company. 

c. Level production over the 12 months.  

d. Produce to meet demand each month. Absorb variations in demand by 

changing the size of the workforce.  

e. Keep the workforce at its current level. Supplement with overtime and 

subcontracting as necessary. 

 
Month Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec 

Demand 2000 1000 1000 1000 1000 1500 2500 3000 9000 7000 4000 3000 

 

Overtime capacity per month  :  equal to regular production 

Subcontracting capacity per month :  unlimited 

Regular production cost   :   $ 30 per pallet  

Overtime production cost  :   $ 40 per pallet 

Subcontracting cost   :   $ 50 per pallet 

Holding cost    :   $ 2 per pallet 

Beginning workforce   :   10 workers 

Production rate   :   200 pallets per worker per month 

Hiring cost    :   $ 5000 per worker 

Firing cost    :   $ 8000 per worker 

 

[CILO 2: 20 Marks] 

 



 


