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Note :  Answers may be wrilten either in English or in
Hindi: bwt the same medium should be used

throughout the paper.
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Instructions:
(i) Attempt all questions.
(ii) Artempi all parts of the question together.

(iii) All questions carry equal marks.
ﬁé-w :
(i) At ¥ Fiforg
(ii) T%7 & gt uTTl ! O 1Y )
(iii) Tt T9 & ok TR & 1

1. (a) A company wishes to advertise a special sale of
the product on radio and television during a
particutar week. It is found that radio commercial
costs Rs. 1200 per 30 second spot with the
minimum contract of six spots. Television
commercial on the other hand costs Rs. 8000 per
spot. Because of heavy demand only 6 television
spots are still available in that week. However,
television spot is found to be five time more

effective than the radio spot in reaching to
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consumers, How should the firm allocate its
budget of Rs. 60,000 to attract largest number of
audiences? Will there be any change in optimal
solution if television spots are freely available?
Formulate and use graphical method to find

optimal solution to the given LP problem. 10
(b) What are the essential characteristics of
Operations Research? List different phases in an
operation research study. 5
Or
(¢} A company is considering three magazines for
releasing its advertisements. The relevant data are
given here:
Products Work Centers Profit
X Y 7 (per unit)
A ] 5 3 80
B 2 4 1 100
Total capacity | 720 | 1,800 | 900

(1) Formulate this as LP problem. (ii) Use simplex
method to find out the optimal solution to the prablem
(iii) Write the dual of this problem and obtain its
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solution. (iv) Suppose that cost of overtime in
each of the department is Rs. 15 per hour. Would it be
advisable to work either of the department on overtime
basis? What would be the maximum amount of
overtime authorized, if any? (v) The company is
planning to introduce a new product C with the
following requirements per unit: X-2 hours; Y-3 hours;
and Z-2 hours. What profit would be necessary before
the company considers the production of this new
product? 15

(%) ws wrot g o efifas w o famw wwmg &
2 WA Ieare i R fersht =t fernfira s et
{1 war e T Y enforfSes fosmom = @=t 1200 -
. 9fd 30 9% & Wi A1 ¢ R YIau | 6
w2 g AR e Ao @ e
8000 %. wfd Tz T | i A & FR01 3G TEIE Fad
6 Selifers wie anft Jucrsy & | qunfy Sehfasm wie
Susiteiadt 7 Tger § W) Tz & v o st
warreft | o Y ST 60000 %, F S R U
Fen wifen aife iftman wem § el &
3MTeREa o w7 1 T2AH B W FIY UREE B
AR Yehifie iz oo w9 & Sueey 37 & LP
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X | v 7 )
A I 5 3 80
B 2 4 1 100
T HAT | 720 | 1,800 | 900
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af¥repan afst = Bt ? R 27 (v) wEl @ U
IR C & vafda w0 ft fefifae ol gfe
EATIHATS o T AT S TR x-2 9L, y-3
3 z-2 92| 3G 7T I F IAET W 9N T 1
B T8 I AT A & R et 8 gem foraen
1Y B iR ?

2. (a) A company is producing three products at its two
factories situated in city A and B. The company
plans to start new plant in city C or D. The unit
profits from various plants are listed in the table,
along with the demand for various products and
capacity available in each of the plants

Product Available | _

Factory P(1) P(2) P(3) Stock

A 35 24 20 600

B 30 28 25 1000

C 20 25 37 800

D 24 32 28 800
Demand 500 800 600

Use Vogel method to obtain optimum solution. 9
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(b) Two competitors are competing for the similar

product. The pay-off matrix in terms of their

advertising plan is given below : 6
Competitor A
| = ol
v | 52|32
5 5 5 5 £ O
dg 125 (3
< < <
Large
Advertiser 0 80 30
; Medium
Competitor B Advertiser 90 60 95
Small
Advertiser 105 20 63

(©)
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Find the optimal strategies and the value of the
game.

Or
An aircraft uses high tensil bolts at an
approximately constant rate of 50,000 numbers per
year. The bolts cost Rs. 20 each and the purchase
department estimated the cost at Rs 200 to place
an order. The opportunity cost on working capital
is 20% per year. No shortages are allowed. (i)
How frequently orders should be placed and what
is economic order quantity? (ii) Should the
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(d)
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company use the following offer it received from
the supplier:

Upto 20,000 pieces per order - Rs. 20 per unit
Above 20,000 pieces upto 30,000 - Rs. 19.50
Above 30,000 pieces upto 45,000 - Rs. 19.25 per
unit

Above 45,000 - Rs. 19 per unit

(ii1) If the entire requirernent has to be bought in a
single order, what should be the justifiable unit
price offer to the company? 9

A post office has two clerks, either of whom
averages 1.5 minutes per customer transaction (the
service time being distributed exponentially). The
arrival rate of the customer to the post office is one

customer per minute. Compute 6

(1) The probability that both the clerks would be
idle.

(i1) The probability that there shall be five
customers in the post office.

(iii) The average number of customers waiting in
the que.

(iv) The average number of customers being
serviced.



()

(v} The average time a customer spends waiting

for the service.

(vi) The average time a customer spends in the
post office.

T & 1ot <t Sfaeat F, S fF s A st B A
febra €, o 3eavel ol dam o @ R S Y e
WG C Fgar D # U U w9 e 2 e
wHA @ g A R erfore A Ry e 2, Wy
fafir Searel it win ot wo=i & @ w2 6 svesy
a2 |

B Juetey
¥t W%
- P(1) P(2) P(3)
A 35 24 20 600
B 30 28 25 1000
C 20 25 37 800
D 24 32 28 800
i 500 800 600
TETH & YW A % fore aiiet farfir 61 st #ifdg
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(i) MR H AP et B ot anfifer smRw
AT TS ?

(i) T Fo F Fafafa geme w1 s@ma =
R < 3 Frr 4 e i

20,000 1 5fd 31W 7% - 20 7. WA e
20,000 ¥ AeF T 30,000 T - 19.50 ¥

e

30,000 ¥ 45,000 1 - 19.25 %, Wfa e
45,000 ¥ 37f%r6 - 19.00 % 9fa gf¥e

(iti) (e Trqol anden &1 wF @ omew # @ B @
sl il ArEfaa w9/ 7 gfe Hioa & e
BESICAEIES |01 ) Fed

() U SRR A QA 7 § S A & I i uew @
A & forg aftmam 1.5 iz &1 ([t & o
it =9 5 o T R 1) 06 WA ures % o
T U T8 Wi e 3
SIEETEETIE
() ke b 2t ot HrEida B wmin |
(ii) STirehen T greper  wiw ore B
(iii) ufve % w2 e Y wa e |
(iv) e Y 3ivea vem TR da i R
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(v) e Araad o weg aar s feg 2 2
(vi) =% T H 2w fren aua mEs S R |

3. (a) A project consists of seven activities for which the

relevant data are given below :

Activity | ;‘zf]iﬂll‘;g N’I(‘)l]:nn; | Ngg;‘ta' gif: Ccrg:?
(days) (days)
A — 3 140 2 210
B — 6 215 5 275
C — 2 160 i 240
D A, 4 130 3 180
E A, 2 170 1 250
F A 7 165 4 285
G B.D 4 210 3 290
H C.E 3 110 2 160
(i) Draw the network and find the project completion

iime,

(i1) What is the mini+mum possible project completion
time after crashmg the activities involved in the
project and"the’ associated cost of completing the
project? : K : 15

Or
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(b) A project consists of activities AB,C... ... H,1I]J.
The project has the following time schedules for
the above activities : 10

Task

AIB(CI|D|IE|F{G|H| 1]

Precedence |- | - [ABIA|CD|E | E |CD/FG|1H
Optimisti

PATMISHC Tl 21216| 4 13|46 8 |1
Time
Pessimistic

o 412 (1143|334} 6|1
time
Most likely

i 100 2 (3 (12| 513|519 |16]1
fime

Determine the following:

(1)

Expected task time and their variance.
(i) Draw the network and find the critical
path. (iii) “What 15 the expected length of the
critical path and what is its variance?
(iv) What is the probability that the length of
the critical path does not exceed 32 wecks? 36
weeks?

(c) What is sequencing problem? How does it help the
manager? ey 5
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(%) T afEem & | fifRed 3 s st s

fRfAmE:
Ry | 0 [ A A why | iy
afdfaty | (RA) | @ |vmfal] wrmm
A _ 3 140 2 210
B - 6 215 5 275
C — 2 160 ] 240
D A, 4 130 3 180
E 2 170 1 250
F A 7 165 4 285
G B,D 4 210 3 290
H C,E 3 110 2 160

() eh it i e 3 @ 23 & v

Jra Hifsna)

(i) wiEem & vafte et § waf % e
an gy oEeE off W own 2 oedk
TR S A R 7

Agar
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(@) @ uf@sA 3 ABC... HLJ niefaftai g
afEs <6t 3w nfafafa & fow fafafias v
AP T :

Eap AlB|C|D|E|F|G|H| T |]J

ser#Y |- | - JABIAICD| E | E lcD|EG|1LH
ATITET

gl2t216|4 (3|46 81
T

4l211lal 333|461
pee)|
ANy ava

ol 21312/ 5|3|s5|916]1
pro-)

fafetta = fratto fifs:

) umﬁmwﬁwaﬂzmm
(i) T T R wifas 7o 719 fife |

(iii) ek 99 i TenfiE avas «= ¢ 3R @
TR RIS 7

(iv) Saeht wifeRar & B o whifaes g 6 =S 32
e o fim T A ? 36 wwig ?
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() JHU-UHEN T & 7 TR YU i [ YHN UeT
AR ?

4. (a) Given is the optimum non-integer solution for the

following linear programming problem
MaxZ=2x+4y+ 3z
subto: 3x+4y+22<60, 2x+y+ 2z <40, x+3y+2z7< 80

x, ¥, 22 0 and all integers

Basic :
of Variable Value X vy | z Si S; 1.S;
4 y 20/3 1/3 1101 1/3[-1/310
3 v4 50/3 56 01 |-1/6]23]10

0 S3 80/3 =5/3 | 0|0 (-2/3]|-1/3]1

Ci-Z; {Z=230/13 | -11/6 | O | O |-5/6|-2/3] 0

Use cutting plane method to find integer solution to the
problem. Give the equations for added constraints. 15

Or

(b) A piece of equipment costs Rs. 7500 initially and
requires Rs. 400 to be spent on its maintenance in

the first year. The maintenance cost would
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(c)

increase by Rs. 500 per vear in each of the
subsequent  years. Delermine the optimal
replacement for the machine when (i) future costs
are not discounted, and (ii) future cosis are

discounted at the rate of 10% per annum. 10

At present company is purchasing an item X' from
outside suppliers. The consumption 15 10,000 units
per year. The cost of the item is Rs. 5 per unit and
the ordering cost is estimated to be Rs. 100 per
order. The cost of carrying inventory is 25%. If the
consumption rate is uniform, determine the
economic order quantity. When company decides
to manufacture the item, it estimates to produce
100 units per day. The cost of the unit thus
produced is Rs 3.50 per unit. The set- up cost is
Rs. 150 per set-up. How will the situation now
change? _ 5

(=) Freferfias tRas S wwe 3 R 3eam onquits

ESERIE
MaxZ=2x+4y + 3z

subto: 3x+4y 4+ 22260, 2x+y + 27 £40, x+3y+27 <80

9989

X, v, 2 2 0 3 Tt quriz

17 [P.T.O.



Cj ﬁ ﬁ I@?{ X y Z S| Sa 33
4 y 20/3 3 (170 13 |-1/310
3 z 50/3 56 (01 |=1/612310
0 S; 80/3 =53 100 (-23|-1/3]1

CiZ; | Z=2303 | -11/6 | 0 | 0 |-5/6 |23 0

w7 auaa Y = = guen w1 Qs
T T hifore | s areast & o e
dfsl -

HAydat

(@) TR AT TH T AR A 7500 T F9q H & o
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WF @EE W oyem 99 400 5 @d w7 H

ATTTAHAT B | TETETE VG 30T €L a9 500 5. Ry
ad g¢ Wwht | wefa ) geau wiwemmr =1 fako
I S (i) wrell @mEl W owgn A wrer S 2
R (ii) Tt STl 9 10% Wiy 9 ) @ D wg1
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() ad9m A ot TEh TeEn 8 X 3gen ik w

21 38 @a 10,000 Ffe wia ad 21 etgew #H
w5 % wfd gfe § e vy smew sgmfie e
100 %. 2 | HT& %) 1R i o718 25% 21 afe @ad =
ws T TEdt @ @ ol o it wmn fuifig fifer)
4 T AEeq = ffn &6 @ P w2 9w
100 IFRE ® fy fA o =1 o @t R 5w
SRR Ieqifed e i TRTE 3.50 %, §fd g B
T AFE 150 & Wi T 3| (a8 o
gfyad 8 S ¢

5. Attempt any two of the following.

(i)

9989

There are three firms A, B and C, sharing a market
as 40%, 40% and 20% respectively on January !
2010. Over the year, A retains 80% market, Joses
16% to B and 4% to C. B retains 84% of its
customers, loses 12 per cent to A and 4% to C. C
retains 76% and loses 18% to A and 6% to B. If
market does not change (i) what share of the
market will be retained by each one of them on
January 1, 2012 ? (i) Find out long term share of
the firms if buying habits remain the same. TVa
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(i) After studying the weekly recé_ipts and payments
over the past 200 wecks a retailer has developed

the following information:

Weekly | probability| "V EKIY | probability
receipts payments

3000 02 | 4000 | 030
5000 03 | 6000 | 040
7000 04 | 8000 | 020
12000 01 | 10000 | 0.10

Beginning bank balance is Rs 8000. Using the
following set of random numbers, simulate the
weekly paitern of receipts and payments for the 12
weeks of next quarter. What is the estimated
balance at the end of 12 week period? What is
the highest weekly balance during the quarter?
What is the average weekly balance for the
quarter?

Receipts : 03,91,38,55,17,46,32.43,69,72,24,22
Demand : 61,96,30,32,03,88,48,28,88,18.71,99
1Va

(111) Suggest optimal assignment for four salesmen to

sales territories where the estimated sales (in lakh

9989 20




rupees) to be made by each of the salesman in

T2

different sales territories are given below:
Sales territories

Salesmen

I 11 m | v | v
A 6 0| 20 {11 | 9
B 10 16 | 22 | 14 | 11
C 13 10 12 | 11| 16
D 15 i8 nm |13 | 1”7

Fefafag 5 9 et 2t 1 Fifse:

() A,B3MCIms a9 wi 2| e s 2010 F
TR | AT 40%, 40% 3T 20% foeen 21w o
T A TS FT 80% TIT 3193 1| el 2 30 16%
T H 4% CH T A 81 B 310 TS *1 84%
319 U Tl 8 3R 12% A 3R 4% C 2 I
21 C 76% 2193 T Tl 2 377 18% A F) 997 6%
B i B #1 <t 81 At amm A seea 2 @ () 1
S0 2012 T IGR B TAT % ZR AR 1 A
femm n smem ? i) =t wied fi ared a© =h
&) & o ool o Suiafy e ga fifng
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(i) TSt 200 THR & wwwIfew Wi it weafet @
S B F ARG T GeU A 3 Frfafaa

9989

Tl P Y E -
. kNS
qraTfes wieat | siRresar et R
3000 0.2 4000 0.30
5000 0.3 6000 0.40
7000 0.4 8000 0.20
12000 0.1 10000 |  0.10

SME S W 8000 5. ¥ Ifow weme
friofe @2 &1 wim = ol fom & 12
HHTEl < fore il siv sremafiat & e ded @
IFEIW HiT| 12 GEE F @R B TR w
ARG W9 7 R 7 Rl & N = T
oy 7 & ? ot & for stvem e Sy w27

AT : 03,91 38,55,17,46,32,43,69,72,24 22

T ; 6],96,30,32,03,88,48,28,88,18,71,99




(i) = HedAT & fohl & % foru seem o w1 geRy
& YRS Jouid g fafig fosht ast # 6w

S cLIECACEIRICEARIEE £
ICEARSE
ratec)
I | o[ v
A 6 [ 10| 20| 11| 9
B 10 | 16 | 22| 14| 11
C 31wzl e
D 15 | 18 | 11 | 13 | 17
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