PGDM, 18-20
Operations Management DM-209
Trimester-1I, End Term Examination, December 2018

Time allowed: 2 hr 30 min Max Marks: 50

Roll No:

Instruction: Students are required to write Roll No on every page of the question paper,
writing anything except the Roll No will be treated as Unfair Means. In case of rough work,

please use answer sheet.

Section A: Short answer questions (Five marks each. Attempt three; total marks 15)

A1. The trade-off between cost and quality implies that higher quality products/services will entail
higher cost (e.g., a BMW car, or a room at the Four Seasons, Paris). At the same time, there is

a saying that ‘quality is free’. How do you explain this apparent contradiction?
[S Marks]

A2.The ABC company manufactures parts of an aircraft company using three computerized
numerically controlled turning centers. The firm wants to decide which machines are capable
of producing a specific part with design specifications of 0.0970 inch £0.015 inch . The
machines have the following process parameters — machine 1 (X = 0.0995,0 = 0.004).
machine 2 (¥ = 0.1002,0 = 0.009), machine 3 (¥ = 0.095, 0 = 0.005). Given the data,
which measure of process capability will you use (Cp or Cpk)? Determine which machines (if

any) are capable of producing the products within the design specifications.
[5 Marks]

A3. True value jeans currently produces 60 pairs of jeans in an eight-hour day. The costs of
production include:

Raw material: $10.00/pair

Labor: 3 workers @ $ 20/hour/worker
Machines: 3 machines @ $10/hour/machine
Energy: $1/hour of machine time

i.  Calculate the labour productivity for True value, i.e. how many jeans can be produced per

hour of labour? [2 Marks]
ii.  Calculate the multi-factor productivity for True value, i.e. how many pairs of jeans can be
produced per dollar spent? [3 Marks]

A4. Production processes have been classified based on production volume and degree of
standardization of the products produced. Consider job shop production (batch production).

For what kind of demand is job shop production suitable?

What kind of facility layout is most suitable for a job shop?

What is the primary advantage of the layout referred to in the part above?

For what kind of demand is mass production suitable?

What is the primary disadvantage of job shop production when compared with mass

production?
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[5 x 1 mark]

AS. Lisa Garrett is an IT resource person for her department. In the next round of computer
purchase, she is determined to recommend a vendor who does a better job of documenting
possible errors in the system and whose customer service is more responsive. Lisa Garrett
compiled the following data for three vendors over an eight week observation period. Assume

40 hours per week.

Computer Vendor

Number of Problems

Mean time to reach
customer services

Mean time to fix
problems (hours)

(hours)
Xceptional 5 3 2
Yourizon 10 2 1
Zelltell 25 1 0.5

a. Compute the mean time between failures (MTBF) for each vendor. Which vendor has the
highest MTBF?

b. Compute the mean time to repair (MTTR) for each vendor.

c. On the basis of service availability which computer vendor should Garrett select?

[2+1+2 Marks]

Section B: 10 Amarks cach. Attempt any 2; total marks 20

B1. The home cffice-billing department of a chain of department stores prepares monthly inventory
reports for use by the stores’ purchasing agents. Given the following information, use the
critical path method (CPM) to determine: :

a. Draw an AON network diagram.

b. Calculate early start, early finish, latest start, and latest finish for each activity.
c. Which activities have slack, and how much?
d. Hence, identify the critical path. '

[3+4+2+ 1 marks]

Job Description Immediate Time
Predecessors (Hours)
Al|Stat | cmcemeeeeee 0
B | Get computer printouts of customer purchases A 10
C | Get stock records for the month A 20
D | Reconcile purchase printouts and stock records BoC 30
E | Total stock records by department B.C 20
F | Determine reorder quantities for coming period ' 40
G | Prepare stock reports for purchasing agents D,F 20
H | Finish G 0

B2. An assembly line is to operate eight hours per day with a desired output of 240 units per day.
The following table of contains information on this product’s task times and precedence
relationships:

' LR LR LR IR IS LR LI (B (B (R (T (T (R e W R T (B N I LY N I L I 1Y (Y [ LR my e



Task (Work elements) Task time (Seconds) Immediate predecessor
A B0 ] ey
80 A
C 20 A
D 30 A
E 90 B,
F 30 C,D
G 30 E,F
H 60 . G

Draw the precedence diagram

What is the desired cycle time required to produce 240 units per day?

c. What is the theoretical minimum number of stations required to meet a forecast demand
of 240 units per eight hours day?

d. Assign the tasks to stations and balance the line.

e. What is the efficiency of your line?

o p

[5 x 2 marks]

B3.Radovilsky Manufacturing Company in Hayward, California, makes flashing lights for toys.
The company operates its production facility 300 days per year. It has orders for about 12000
flashing lights per year and can produce at the rate of 100 units per day. Setting up the light
production costs the company $50. The cost of each light is $1. The holding cost is $0.10 per

light per year.

a. What is the optimal size of the production run?

b. What is the average holding cost per year?

c. What is the average setup cost per year?

d. What is the total cost per year including the cost of the lights?

Section C:.15 marks

Management at the Davis Corporation has determined the following demand schedule (in

units).
Month 1 2 3 4 5 6
Demand 500 800 1000 1400 2000 1600

An employee can produce an average of 10 units per month. Each worker on the payroll costs
$2,000 in regular time wages per month. In accordance with the labour contract in force,
Davis Corporation does not work overtime or use subcontracting. Davis can hire and train a
new employee for $2,000 and lay off for $500. Inventory costs $32 per unit on hand at the
end of each month. At present, 140 employees are on the payroll. The inventory at the start of

month 1 is 100 units.
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a. Prepare a production plan with a level workforce strategy. The plan may call for a
one-time adjustment of the workforce before month 1 (this will incur hiring or laying

off cost). [6 marks]
b. Prepare a production plan with a chase strategy that varies workforce without
undertime, overtime, and subcontracting. {6 marks]
¢. Under what demand condition will both these pure strategies result in the same cost?
[3 marks]
- : Standard Normal Distribution
1 7 =2
p(zSzl):-————je & dz
N2 2,
Z1 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

00| 05000{ 05040 05080 05120| 05160| 05199{ 05239] 05279| 05319| 0.5359
01| 05398] 05438| 05478 05517 | 05557| 055961 05636| 05675| 05714 0.5753
02| 05793| 05832 0S871| 05910] 05948| 05987 | 06026 | 06064 | G.6103| 06141
03| 06179 06217 0.6255] 06293 ]| 06331| 06368| 06406 | 06443 06480 | 0.6517
04| 06554| 06591 06628| 06664 06700| 06736| 06772| 06808 06844 | 0.6879
65| 0691S| 0.6950| 0.6985| 0.7019| 0.7054| 0.7088| 0.7123| 07157 | 0.7190| 0.7224
86| 07257 | 07291 | 0.7324{ 0.7357 | 0.7389| 0.7422| 0.7454 | 0.7486| 0.7517 | 0.754%
0.7 | 07580 | 0.7611| 0.7642| 0.7673| 0.7704| 0.7734| 07764 | 07794{ 0.7823 | 0.7852
68| 07881 | 0.7910| 0.7939| 0.7967 | 0.7995| 08023 | 08051| 08078 | 08106| 08133
09| 08159| 08186| 0.8212| 08238 08264| 08289| 0831S| 08340| 08365| 08389
10| 08413 | 0.8438| 0.8461| 0.8485| 08508| 08531] 08554 | 08577 | 0.8539| 0.8621
11| 08643 | 08665 0.8686| 0.8708| 08729| 08749| 08770| 08790| 08810 | 0.8830
1.2 08849 08869 08888 08907 | 08925| 08944 08962 ]| 08980{ 08997 | 09015
13| 09032 09049{ 09066{ 09082 | 09099| 05115| 09131 | 09147 ] 09162 | 09177
14| 09192 09207 09222 ] 09236{ 09251| 09265] 09279| 09292 09306| 029319
1.5 09332] 09345 09357] 09370 09382 093%4| ©S9406{ 0SG418] 09429 §.0441
16| 09452 | 09463 09474 09484 | 095495| 09505| 0951S{ 098525| 0.9535| 09545
17] 09554| 09564| 09573 | 09582 | 09591 | 09599| 09608 | 09616 09625| 09633
18| 09641 | 09649| 09656 | 09664 { 09671| 09678| 09686| 0.9693| 0.9699| 0.9706
19| 09713| 09719| 09726 | 09732 | 09738| 09744| 09750 | 09756 | 09761 | 09767
20| 09772| 0s9778| 09783 | 09788) 09793| 09798 09803 | 09808 | 09812 | 09817
21| 09821 | 09826( 0.9830| 09834 | 09838| 09842 | 09846 | 0.9850| 0.9854 | 0.9857
22| 09861| 09864| 09868 | 09871 | 0.9875| 09878 | 09881 | 0.9884 | 0.9887 | 0.9890
23| 09893| 0989 | 09898 | 09901 | 0.9904| 09906 | 09909 | 0.9911| 0.9913 | 0.9916
24| 09918 | 0.9920| 0.9922 | 0.9925| 09927 | 09929 | 09931 | 0.9932| 0.9934 | 0.9936
25| 09938 | 09940 | 0.9941| 0.9943 | 0.9945| 0.9946 | 0.9948 | 0.9949 | 0.9951 | 0.9952
26| 09953 | 0.9955| 0.9956| 0.9957 | 0.9959| 0.9960| 0.9961| 0.9962| 0.9963 | 0.9964
27| 09965| 0996 | 0.9967 | 0.9968 | 0.9969| 0.9970| 0.9971| 0.9972| 0.9973| 0.9974
28| 09974 | 09975| 0.9976| 0.9977| 0.9977| 0.9978| 0.9979 | 0.9979| 0.9980 | 0.9981
29| 09981 | 0.9982| 0.9982| 0.9983 | 09984 | 0.9984 | 09985 | 0.9985| 0.9986 | 0.9986
3.0 09987 | 09987 0.9987 | 0.9988 | 0.9988 | 0.9989 | 0.9989 | 0.9989| 0.9990| 0.9990
31| 09990 | 0.9991| 0.9991| 0.9991| 0.9992| 09992 | 0.9992 | 0.9992| 0.9993 | 0.9993
32| 09993 | 09993| 0.99%4| 09954 | 0.99%4| 09994 | 0.9994 | 0.9995| 0.9995| 0.9995
33| 09995 | 09995| 0.9995| 09996 | 0.9996| 09996 | 09996 | 0.9996| 0.9996 | 0.9997
34| 0.9997| 09997 | 09997 | 09997 | 0.9997 | 0.9997 | 0.9997 | 0.9997 | 0.9997 | 0.9998
35| 09998 | 0.9998 | 0.9998 | 09998 | 0.9998 | 0.9998 | 0.9998 | 0.9998 | 0.9998 | 0.9938
36| 09998 | 09998 | 0.9999| 0.9999| 09999 | 09995 | 0.9999 | 0.9999 | 0.9999 | 0.9999
37| 09999 | 09999 | 09999 | 09999 | 0.9999| 09999 | 0.9999 | 0.9999 | 0.9999 | 0.9959
38| 09999 | 09999 | 0.9999| 0.9999| 09999 | 09999 | 0.9999 | 0.9999| 0.9999 | 0.9999
39| 1.0000| 1.0000| 1.0000| 1.0000| 1.0000( 1.0000| 1.0000 | 1.0000 | 1.0000| 1.0C00




