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PaperrsuhjectCorlc:36305 i OPnIL\TIONS RESEitItCH tbllzlzo t &,

Q"P.Code:018191

(CUGS Coursc,)
(3 [{ours) N{ax.]\'Iarks: 80

ld,B.:
{1) Qu*sti*n nurnber t is c*mpulsory
(2) Soive anv three questions ti'olr tlte remarlltng five questions
(3) Figirres ro light indicat* full marks
(4) Assume suitable data i{'necessary.

i5) Notations carry usual ineaning.

Q" I ,tttempt an]' four

(A) Expiain inventory nrr-rilci tbr manulircturing wrth non tnstantaneous' (05)

icplcnis.hment urrd rr rthcut sliortages.

(B) [-tiurJ X contauls 6 rrnrts ot vitlirntn ,{ per grattt lntl 7 untts ol rttatttitt B l,er (05)

gram aitd costs 12 paisa per grarn. Food Y contains I units of vitamin A per

granr and 12 units oivitamin B per grarn and costs 20 paisa per gr&m. The daill'
minin',um requirement c-.f vitamin .A ancl vitamin B is 100 units and 120 units

respeciive iy. Formuiate the problern as I-inear programming rno<le|.

(C) i\ bank has oni;,orre typist. llince the typing 
"vork 

varics in icngth the typing rate rs (05)

rar,dorri;, rijstributed apitroximating a Pcisson distribulion with rnean sen,ice rate of 8

ielier'-s per hour. l'he letters arrive ilt a rat. o1- 6 per noul during the eniire 8 hour work

day,. if the t;,ipe rvriter rs valued at Rs, 30 per iiour, ijelerrnit:r:

i, i:qrtipment utilrzation

ii. Average c:ost riuc to waitirrg on the pai't of ty'pew'riter.

,'n\\'1rt Whal ar'' different decision criterion fbr tieoisii:ri rraking under uncertaintv'.' ,n:1((l))
-r, Explain in i:rief.

-\ Assign thc lirlrr strh3ccts to llu'r'e facultv inembers. Students hare to studr Onc .,,i{i:) subjJct on their or"n. The niatrix givcn bclou,inriicatcs the rnarks score and the 1u)i

cbjee.tive is tr: score nraxir.num rnarks.

F acu lt1, Sublects

S1 S2 S3 S4

P1 50 40 70 50

P2 45 :{5 65 60

P3 3C 35 55 :U
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Q.2 (A) Solve the following I-.P" problem using Big-lr4 mcthod

N'laxinlize Z=3X,*Xz

Suhjeut ro lX,-.\:) 2

Xr*'3Xr < 3

Q.3(A)

Q.1(A) Explain the following
(it Resource levcling
(ii.; l)ecrsion rree

X:<J

A branch of Plv'IK bank has only one typrst. Since the typing rvork varies in (C8)

length (no.of pages to be typcd), the t1'ping rate is randomly distributed

appro\lrnatrrrg a Poisson distribution rvith rnean service rate of 8 lcrters per horrr

fhe letre:'s arn\c at a rate ol'5 per hour cluring the entire 8 lrour uork day. If the

typer,vriter is valued at Rs.tr50 per hour, determine (i) Equiprnent utilization (ii)
The percent time that an arriVing letter has tr,' wait iiii) Average systenr time (iv)

Aterage cost due to waiting on the parr of t1'pewriter.

Solve the fbllor,ving game using dominance properfy and tlnd,the gaine value (10)

(B) Find the basic feasible solution of the following transportation problem by VAM
rnethod. A!so.find the optimal tlansportation plan,

Q.P,Cod€:018191

t t/-)

{B}

(l 0)

(08)

If II IiI IV v VI

4 v 0 I I 1

2 4 3
1
I J 2 2

3 4 - a i 2
4 4 3 4 -1 2 2
1 -+ -) J -) 2 2
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D1 D2 D3 D4
ol 21, 16 25 l3 1r
o2 i? ' t8 t4 23 l3
o3 -)z 27 18 4t 19

tReauiremeni 6' l0 t2 t5
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(B) fhe trme attd cost estimates of dil'ferent activities ,rf' a project and their (12)
precedence relationship are given below

Actii,it Preced ing
actii,itv

Tirne (in weeks) Cost (RS.)

Normal Crash Nonlal Crash
A 6 4 10,000 14,000
Bi 4 3 5.000 8.000
C A a

2 4.000 5.000
t) fJ I J i,000 6,000
E B l4 6 9,000 I3,000
F C,D 8 4 7,000 8.000

Over.hc'ad costs amoLilrtc to Rs.l. 000 ,r_ per week. Crash rire project tc optimum
extent,

Q 5tfl Solrc rhc f"oilora,ing LPP b-r Sirnnler rnerhrrd (l())

MaxZ=6Xr+4Xz
Sub to 4Xi - 5X: < i0

3Xi*2Xz<9
8Xr + 3Xz < l2 and X,, Xz>

(i]) r\ nervspaper boy has the follcwing probabiiities of selling a nragazine:

No. of copies
soid

10 I 12 t3 t4

ProbaLrility 0.ro j 0.rs
l

4.20 {i ri 030

Cost r:rf copi'is 30 patsc and saie prrcc rs.50 parse.Hc cannot return unsold
copies. l{orv many copies sirould he orcier?

Q.6 (A) Custorners arrrve at random. probability of inter arrival tir:re and service time are
grvrn as uncler

Inter Arrival
time
(Miry{gs)

Probabiiity Serv ice
Tir"ne
(Minutes)

Probability

I 0,1 r.0 t5
2,, 0.2 1.5 20
3 0.3 2.0 25
4 0.3 2.5 30
5 0.1 3.0 l0

( l0)

( t0)
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I:stilrraic rhc ave!agc \\artlltg tlrilc and QUeuc icngtlt of custontcr b1'usittg seven

sitnLllaticns

Ilarr<ionr \unii;cr: 5887^ ,1739, 2318" 699"" 3569, 558?. 6952

(Ll) A partrcuiat'iiem has; a Cemand of 10,000 i.riritsiyear"'l-he cost olprocurement is {10)

Rs.i00 anil ttre hol<ling cost per unit is Rs2.50 per )ear. The repiacement ii;

iirstantiineor-ts anci uo shoi'tages alrLl ailow'ed. Determine : .

i) 'l'he econottic lot size
ii r Tlru nurrrhr'r o I ordcls per ycilr
iirj Tire ttitte hatrt ccn ordtrrs

ir I l lrc t,\titl cost plJi \ear iItl,c cost ol trltu ulrit is Rs.]
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