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Q.1

Exam No.

Gailpnr UNIvrnsl:l'y
I3. Tcch. Scmestcr: VIII McclranicalEngincering

Ilegular Examination May-June 21174
2N{trf102:Production & Opcration Managcmcnt

Tinrc:3 Hours Total Marks: 70
Instruction:

I) Answer two sections in separate ansrver book.
2) Figures to the right indicate lull rrrarks of the questions.
3) Dlarv neat sketch rvherever neccssitfv.
4) Assume suitable data if necs-"ssarl,.

Scct ion -  I
Q . l  l t 2 l

tAl List and explain determinants of qi.iality.
iBl What are the objectives of Production planning and control? Describe the phases of

production planning and conirol.
ici What are the rnain advantages that quantitative techniques fbr iorecasting have over

qualitative techniques? What lirritations do quantitative techniques have?
OR

Briefly explain each of these ternrs:
l .  L] 'PD 2. producer's r isk
3.  AOQL 4,  Consumer 'sr isk

Explain the ternr "standar,dizatiou" for pr1e6ug1 cleveloprn,:rrr point of vierv. State the
advantages and di-sadvantages of i f  .
Enlist the method of sales furecasiing. How do;,or.r iorecast the sales oi:a new prodLrct?

Q,2  f l l l
tAl Saies of super cool brar.rd of rnotorbikes are be!ng anal-yzed. The monthly sales figures 6

fbr the previous )iear are furnished belorv.
3 t4

No. sold
(in i  00)

il Cet a 3-nronth rnoving average tbithJ variou;;onth;;nGt.a.
b) Get a -J ntonth weighted moving average with weight of : current rnontlr 0.5,

previous ntc.r i r ih 0.3 and previor"rs to previor-rs rnonth 0.2
c) Which methe-rd scerls give a betrer flt '? you rriay base 1,our reply r-rpoit N4AD

calculat ion.s.

IB] l ' l te Watsorr electr ic compan-v produces incandcscent l ight bulLrs. ' l 'he frr l lou, ing data on
the nuLnbcr of' l lIe_ns 1br:!!:.vqtr ILghr bulbs are collecrecl.(Az=.0.7291):==0. Da--l.lg2;__.--__
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Q.2
. - -A:-

IA]

a) Construct control charts for mean and range'

Uj Since these data were coltected, some new employees rwere hired' A new sample

obtained the following readiqgs: 570, 603, 623 and 583. ls this process still in

control?

OR

One of the product groups of a manufacturer of bffice furniture is desks. The no. of

desks sold during the past l0 year is as follows:

[11  |
6

a

ii
Year I 2 3 4 5 6 7 8 9 l 0

No. of
desks

lt92 1 041 | 306 I  184 1418 l0 r  6 t257 989 1133 I 071

Forecast using:
. a) Four year moving average for year 5 through I l '

b) Weighted four year moving average in which a weight of 0.1 assigned to first

year; 0.2 to second year; 0.3 to third year; 0.4 to tburth year'

c) Using Mean Absolute Deviation(MAD), suggest which technique should be

uti l ized.

An inspector counted the number of defective computei chips in each of 20 samples'

lJsing tlre follolving information, construct a control chart that will describe 99.74

percent of the chance variation in the process rvhen the process is itt control' Eault

sample contained 100 chips. AIso state your observation.

Q.3 Ansrver the follorving: (Any'I'hree) ll2l

tAl Describe briefly the ABC approach in inventory control'

tBl 
,,Value analysis is a remedial process while value engineering is preventive process."

Discuss.

lC] The Dine corporation is both'a producer and a user of brass couplings' The firm

op erates 220 days a year and uses the eouplings at a steady rate of 50 per day-

Couplings can be produced at a rate of 200 per day. Annual storage cost is $ I per

coupling and machine setup cost is $ 35 per rLrn'

l. Deternrine the economic run size

2. How many numbers of runs per year rvi l l there be?

3. Compute the max inventorY level?

4. Determine the cycle and run time in days'

tDl What factors guide the decision of how much to inspect? Explain in detail.

tBI
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Sample L 3 a 6 7 8 I l 0

No. of Deflectives l4 t0 t z t { 9 l l l 0 12 l3 l 0

Sample l l t2 l3 14 t5 l 6 t t l 8 19 20

No. of Defectives 8 l2 9 l0 l l l 0 8 t2 l0 n
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Scction - II

Define the following terms:
l. Feasible solution 2. Unbounded solution 3.
4. Optimalsolution 5. Alternative optimal solution 6.

Solve the following problem by Simplex rnethod.
MaxZ: 3x, + 2x, + 5x.'

subjectto x, +x? + xt<9

2x, +3x,. + 5.r, S 30

Zx r - x r  - r r  <&

I ,  , . f r , , f ,  )  0

Consider the ioliorving transportation pr<,'blem in.rclving

lnfeasible soltrtion
Degenerate solurtion

three sourcesanri l'our

Source

l 11 l
past records the time (hr) that each 4

lrTl
IAI

tBI

l L l
destinations. The cell entries represent the cost of tr:ans

t---- - 
.--l- 

D, 
-T 

rr, 
-f;;

!S :
t-_

I 200
L------.__---l_--i i----.-_._'=

Finclrhe initial basic feis'rtriJsotution us-ig$ogrl.k4pprox',""tion rnethsd.

OR
I \ A
v.-f

tAl Explain various, phases ofOperation Research.

tBl Ljse the simplex methoci to solve the Rtl lowirrg l .P problerrr.

[ililJil:.;:;;ft'*.'
( i) 2xr+3xz 5 8 ( i i)  2x2+-5x3 S lO(i i i)  3x1{-2x2+4x3 Sl5 ( iv) Xr, X2, x: }- 0

ICI Consider the transportation problem -shown in below tablc,

L12l

Q.J

[*\J Five meri are available to do five different jobs. From

Find the assignrne nt oimen to iobs that rvi l l  nrinimize the total t ime taken.

Capacity
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T
tBl Consider the below table summarizing the details of project involving I I activities.

Activity Predecessors
f)r rations(Weeks

Optimistic
tirne

Most likely
time

Pessimistic
time

A 6 8
B I 2 9
C I

I 4 7
D A 2 a

J

E B I 2 I
F C I 5 I
U c 2 2 8
H E,F 4 4 4

E,F 4 tl r0
J D,I{ 2 5 t4
N I,G a 2. 8

Find the followings
l. Construct the project network.
2. Find the expected duration and variance o[each activity.
3, Find the critical path.

OR
Q.s uu

tAl A computer ccntsr has three expert programmers. The center rvants three application 4
programs to be developed. The head of computer center after studying carefully the
programs to be developed, estimates the computer time in minutes required by the expe(s
for application programnrers ftlllows:-

Programmer

90

AisEn ttre prc,gramlne,r in .sucn a way ttrat the total co*put.iii,neTiminimuni.

The following table giues data on normal tinre, and cost and crash tinre, and cost for a
project.

Activity Normal Crash
Tirne(Weeks)Cost(Rs) Time(Weeks) | Cost(Rs)

l-2 3 300 2 i 400"-  3 
-- l -  

io2-3 1
J 30

2-4 7 A 1 n A
a i 589

2-5 9 724 7 I  aro
3-5 5 ?50 4 | 3oo
4 . .
1 - J 0 0 010- - . t - - - - '

4  I  4 t 0
I

5-6 6 320
o - / A

a 400 1
J |  +to

6-8 I J 780 lo I  eoo
7-B l0 I 000 s I tzq!

--)
1,,
ui
t
F

E

IB]

r  \  
' \

\ .  , . . .1

Indirect cost is Rs. 50 oer week.
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Determine the followings.
l. Draw the network diagrarn for the project and identifo the critical path.
Z. What are the normal prdect duration and associated cost?
3. Find out the total float aisociated with each activity.
4. Crash the relevant activities systematically and deternrine the optirnal project

completion time and cost.

Ansrver the following: l12l

IAI Solve the following L.P problem using graphical method
Minimize Z = 200 xr+400 -x,

Subject to
x,  +3.x ,  )400

x r f 2x r )350

,r,,  J" ) 0

tBl A Company manufactures trvo different types of Products, Pl & P2. Each product
requires processing on milling and drilling Machine, but each type of machine has a
limited hours available per week. The net profit per unit of products, resourcs
requirements of pro'Jucts and a.railability of resources Bie surilrriarizcd in iablc be!ow.

A Sample data of product mix Problem

Prbcessing timtaHdur$Machine type
Product Pl Product P2

M/C hours
available per week

Milling IVIachine 200
Dri l l ing Machine 240

Profit/unit 254 450
Develop a linear programming
each of the pr.oducts such that
hours-

ICI A self:'service store enrploys one cashier at its counter. Nine customers arrive on an
average every 5 tninutes while the cashier can selrye l0 customers in 5 minutes. Assuming
poison distribution for arrival rate and exponential distribution for service rate, find

l. Average no. of'customers in the system
2. Average no. of customers in the queue or average queue length
3. Average time a customer spends in the system
4. Average time a customer rvaits before being served.

END OT PAPER

model to determine the optimal production volume of:
profit is maximiz.ed subject to availability of- machine

a
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