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Attempt All questions. Attempt all parts of the question

together. All questions carry equal marks

it W W T W wm @ sw o w3
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{. (a) Ram has Rs. 1,00,000 to invest in two stock portfolios

with the maximum investment allowed in both stocks
set at Rs. 75,000. The first portfolio has an average
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(b)

(2)

return of 10%, whereas the second has 20%. In '
terms of risk factors associated with these portfolios,
the first has a risk rating of 4 (on a scale of (
to 10), and the second has 9. The desired average
rate of return is atleast 12%. Formulate this as linear
programming problem and use graphic mcthod to
find how much he needs to invest in each to maximize
the return on investment. Identify the redundant
constraint if any in the given problem. {use Iso-profit

‘line method)

TH % I 10,00,000 F. 31 wIF WwIferd # frafym
m%m%aﬁiﬁ@aﬁﬁaﬁw 'ﬁ'{]ﬁ
w1 Ay wiwd ¥ wee Wewifer # fwm |
1 gfawa ¢ wafs g # 209 =11 Sfew SR
HI 3T |, S 39 EwifeEl § T § wed
w A W 4 (0F 107 3 TR W) §
I g F 9 ¥ wifed A dhawe o wW R
%9 12% ¢ W o vmfan one @ w9
THIE S IR wies fafa = vam w18 7@
HIfSE 5 W voe SERed § fovaw fdw s
=ifen wf Fom W arfran wfaws o & we
e § HE gy W af § @ SR veet
(FHaw @ fafa =1 w9 =ifse)) 12

What is a ‘model’? Distinguish between

Hsd F AW §? SR TR
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(3) 9983
(i) analogue and icomic modeis, and

e v gfaw #Arga &l

(ii) deterministic and stochastic models

frafadt iR agfess dfea) 8
Or/314dT

The company manufactures three models of cars.
There is a backlog of orders with the company. Model
A requires 60, 100 and 80 work days in three
production processes 1, IT and 111 respectively. Model
R requires 100, 240 and 100 work days, while Model

' C'requires 200, 360 and 160 worker days respectively

in three processes. The number of workers employed
in three processes are 15, 30 and 15 respectively
and the average worker works on the job for 200
working days in a year. The expected profit per car
of the three models is Rs. 7,500, Rs. 15,000 and
Rs. 30,000 respectively.

TF FHA FA & a9 Aiedl @ P s
FA h U o TREI W E i Alew A B
faw 1, 1 oI 11 SRR wfiwmsd § w9 60, 100
3R 80 w1 feam N dew B ® forw 100, 240
R 100 FH feam, s=fe wea ¢ & fow waw:
200, 360 3R 160 ® feam 94 shwasii # e

- g1 dfErmed ® o1 = A SeeiEt 91§ em

HAM:- 15. 30 3R 15 ¥ A ww wlert od §
s 200 T feam W wm Fw@ ¥ @ ores
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2. - (a)

(4)

T} TAH FHT 1 S o HEI: 7,500 F., 15,0003,
3 30,000 T Tl

®

(i)

()

(iv)

Determine the optimal product mix and the total

maximum profit obtainable.

=g 3R fast v @ afesrom W @y
& fgie Fifeg)

What are the shadow prices of the resources?
Determine the range over which each of these
is valid.

TEE F Hfewa w7 § T A o
fom wfm o 3y ¥ fruifm #ifem

Write the dual and obtain the value of dual

variables.

2y # fafer v gy ofest = 9@ wa
wHifaa

Is there any other optimal product mix possible,

identify that too.

N A AR Teaw SO fuy dws ¥ 1
W fgar) 20

The details in regard to estimated cost in paisa per
exposure of advertising campaign through three
mediums reaching to each age group are provided
in the table given below:
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;fige Groups

Media Available
Exposure Level

13-18  18-25 25-35 35 & above

A 12 7 i0 10 40

B 10 9 12 10 30

C 14 12 9 12 20
Desired

Exposures| 30 25 15 10 -

e @ wRu, BT SfEE B TR e
W erwen ArE @ gy F faega faso
% A o % o, Y & R afem i fu

T E:
srege
areay Eure i B
=
13-18 1825 2535 35 ¥ IW
A 12 7 10 10 40
B 10 9 12 10 30
C 14 12 9 12 20
EIES]

ey | 30 25 15 10 -
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Determine:
fruife =ifs -

(i)  Initial solution

(6)

by Vogel’s method.

e fafu g uefss &)

(i}  Optimum solution giving minimized cost of exposure.

TR F A T Y T 3T v |

() Is the solution

unique? Why, why not?

¥ 9% T Mfgdlw &7 &, = w2 12

{b) Two companies

are competing for the similar product.

The pay-off matrix in terms of their advertisement

plan is given below. Find the optimum strategies and

value of the game.

Competitor B

Large Ad
Competitor A| Medium Ad
Small Ad

Large AD Medium Ad Small Ad

70 80 50
90 60 95
105 90 65

T wufE U
IEEICEIEE

¥ TR % fou wfamdft &) 339
& W d gwa Mm@

TH ¥ BE H AN AR ok 9 W 3w

HIfT |
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gfewedff B
F¢ fogrm wem o= 9@ fam
% faar
a3 faww |, 70 80 50
wfreel A | e
EIREEINE] 90 60 95
ECAEEILE! 105 90 65
8
Or/AYdl
{(¢) A company uses 8,000 units of a product as raw

material, costing Rs. 10 per unit. The administrative
cost per purchase is Rs. 40. The holding costs are
28% of the average inventory. The company is
following an optimal purchase policy and the places
orders according to EOQ. It has been offered a
quantity discount of one percent if it purchases its
entire requirement only four times a year. Should
the company accept the offer of quantity discount
of one percent? If not, minimum discount should the
company demand?

T FE Fe Tt R w9 § U SR W
8,000 g N yAM FE & wElE Woaw g
F AR 10 T %1 U wOE TOIEESE @
40 T ¥ S W g @ 28% HWW @ §)
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(d)

(8)
FOH TR TR G ST W @ R e
EOQ & ¥R ¥R¥ It &1 3o fow 1% =
ot sievashdl F AW # dhae WR SR @l
o B T HTE F Oy 1% w1 A
L WfER B A TRew? Ay T D wereh
# FAE R 9w F A wE owfe? )2

The rate of arrival of customers at a public telephone
booth follows Poisson distribution, with an average
time of 10 minutes between one customer and the
next. The duration of a phone call is assumed to
follow exponential distribution, with mean time of
3 minutes.

TSI SRATHA 99 W MeH & o = o Wi
famn =1 sgEm w & el umEe et
I TEE & W4 10 e # olwe wwy e
¥ W F AT smfy, wiw AR @ s
FA A SR § WafE wmerm s@fy 3 fae
7

(i) What is the probability that a person arriving
at the booth will have to wait?

! ifaehal 1 ¥ i fs w g Wiy
F We fEaht [ AR ww dme
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(i) What is the average length of the non-empty
queues that form from time to time?

THI-G9Y T 91 9ielt eifafted adl &
s o s ®7

(i) The company will instal] the second booth when
it is convinced that the customers would expect
a waiting time for at least 3 minutes for their
turn to take a call. By how much time should
the flow of customers increase in order to justify
a second booth?

Faet oot T 99w e w0 59 @
W & W R T ST w e ® uie
FH 4 w9 3 fe 1 dooR omafy & 9
EF HL R LIRH  vaE F aEhy fad

I ey s ot 59 %) e wrEfEs
ERE 8

{a) A project comsists of ten activities for which the
relevant data are given below:

Activity Activity Duration (Days)
0-1
1-2
1-3
2.4
2-5
3-4
3-6
47
5-7
6-7

_
RN D o o
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(10)

T Sl B 10 nfafafial wite § faas sy
¥ 9w ewd W Ry ¥

nfafater nfafafe & smfa (A )
0-1 2
1-2 8
13 . 10
24 6
2-5 3
34 3
3-6 7
4.7 5
5-7 2
6-7 8

Draw the network and identify the critical path. Find the
project completion time. Calculate total, free and
independent floats for each of the activities.

Raw w1 Wit ok FifeE W@ W A S
gfemis 9o g7 @1 eafy wm wifew) gd@w
TfafEfy & fow %@, g9 R @y yad S @1 o
i | 12

(b)  Write a note on economic interpretation of dual of
linear programming problem.

Haw I qwen & gy = snfds sqem 1
fewot fafau 8
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{c) A project consists of activities A.B,C........ K.
The relationship between these activities is given as :
The project has the following time schedules for the
above activities :
Task A| B |C E|F|G]JH]I|}|K
Predecessors {nonelnone| A |B [ C | C [CD|EG|E |[I|H
Optimistic
Time 238 7|69 |10 6431
Pessimistic
Time 4 | 8 |11 |6 (111811 |14]6(5]1
Most likely
Time 3] 8 (9611014110 10514101
T @S H A, B, C,.......1.X Tfafafumi it
¥ © niafafudi o dew w1 frafafae w6
faw oA e ¥ e nfafafird & fag afeem
%t frafafes w99 St €
Ea A|Bj|C|D H|1{J{K
el none lnonel] A IB | C|C |CDIEG|E}{1|H
N G|
uHa 2|1 81769110110 ]6|4(3]1
fragmarEt 4 ¢ 8 (1|6 111811 [14]|6(5]1
aftr dvg
g 3 08 19]6]wlialnlw]sia]

[P.T. O
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(12}

Determine the following :

frafafea =1 fulto wifse .

()

(i)

(iii)

(iv}

(d)

Expected task time and their variance.
vafie #d w9g sl T

The earliest and the latest expected times to reach

each event.

T Wl R e R ¥ uSE T 9% uged
d yenfee w3 | '

The critical path.

EQIGC Bl

The contract specifies a Rs. 5,000 per week penalty
for each week the completion of the project extends

beyond expected duration. What is the probability

that this company will have to pay a maximum penalty
of Rs. 15,0007

wfeer § v, 5,000 & 9fd wwre AT Swrm
™ ¥ Al et sty ¥ ofus W wfde
® P w0 F W ) s whwea o R
T HEA B e g 15,000 % 1 a4
B ? 12

There are three jobs, each of which must go through
three machines A, B and C in the order A C B.
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Processing time (in hours) is given below in the
table :

Jobs 1 2 3 5 i}
A 12 | 10 9 7 9
B 7 6 6 5 4 4
C 6 5 6 2 4
i wd § o ¥ vaw s i dfw weA
AB 3R C ] T*I, ACB ®1 T oA IS F1
YT & TG (9 B) e @ § o men
2

| ] 2 3 4 5 6
A 12 0y 9 14 7 9
B 7 6 6 5 4 4
C 6 5 6 4 2 4

Determine the optimal sequence of jobs that minimize the
total elapsed time,

WWswamﬁuﬁaaﬁﬁmﬁhaﬁmw
& F F AW T 8

(a) Given is the optimum non-integer solution for the
following linear programming problem
Max Z = 4x + 6y + 2z sub to :
4x — 4y <5, —x +6y €5, x + y + z £5;

X, Y. Z > 0; x and y are integers

[P. T. O.
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C; Basic Value X y z S, S, S,
Variable
4 b 512 1 0 0 310 15 0

y 5/4 0 | 0 1720 1/5 0
2 zZ 25/4 0 0 1 1/4 0 ]
Z=30 0 0 0 -2 -2 2

Max Z = 4x + 6y + 2z sub to :
4x — 4y <5, —x +6y <5, -X +y + 2 &5

XY,z O;Xﬁ(y‘{"ﬁ?"%l
Frataten. Wew donfim woen & fog somm srquls
W feor ™ ¥ .
G aﬂﬂﬁ‘ﬁq X y2 z S S, S,
it

4 x 5P 1 0 0 30 15 0
6 y 54 0 10 1220 15 0
2z 254 0 0 1 o0

7Z=30 0 0 0 -2 2 -2

Use cutting plane method to find integer solution to the

. problem. Give the equations for added constraints,

SL VR I DO et ap——
fafr =1 vam o) e st & fou oo
s _ 20
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An electronic assembly has 200 units of a particular
chip. The failure of any of these causes the assembly
10 stop functioning. Accordingly, any failed component
need to be immediately replaced. Based on the past
data, the mortality pattern of this chip is found to
be as follows :

Month 1 2 3 4 5

% failures by
the month end 10 30 50 80 100

T TR gEeE FEE H s w g #
200 g &1 TEH H TR B wUE @ WH &
F0 GAeE 1w T A g o TR of
T T H TR vaEfia F0 B TEa ot
¥ feet fiwdl & omm w39 f9v @1 99 Yed
fafafeg w9 # 9 o

g 1 2 3 4 5
N $ Ia
% Tamea 10 30 S0 80 100

The cost of the chip replacement is Rs. 7 per failure.

if all the chips are replaced simultaneousty, the cost works

out to be Rs. 3 per unit. Currently, the company is following
the policy of replacing chips as and when they fail. it
is contemplating to switch over to group replacement policy

(involving group replacement at regular intervals and

individual replacements as and when necessary). Find the

[P.T. O.
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“(16)

optimal replacement interval and cost, and suggest whether
it is advisable to change the policy.

& 99 A1 gfatafog #0 %) e 9t feea 7 %
g1 3w fodl 1 ok wg & it R W
o 9l gfe @ 3 € ot ¥ g9 wHE weet fad
F gl T H W AN oW AT WO R
& w0 off fau fawe & Sg o 7 wfeames faa
W 9 998 Wit it (e faf s
R Arffew w9 § g w1 Wi @k e s
TS B FhA fau 1 wiaenfa s )
® A W fEER W W ¥ g vhegme siaoa
IR A H W Ry iR gera dfww B wm A
H GG B TR N E WY 12

(¢)  Discuss the assumptions underlying the basic EO(Q)

formula and explain its major extensions.
Y EOQ ¥ # siafifia ol &) fad=n
FIY AN T g il 1 = it
8
Attempt any two of the following.

frfafaa 4 @ vt @ # wifv -

(i)  Three companies introduced three razor blades at
the same time in the market and at that time
they all had equal share in the market. But, during
the first year the following changes took
place :
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T FAFE 3 T @ TR B dE ER =E
@ yafda fear R 58 99 9 |t & AR
H gum fedd off | 7ty wd ue H fAfafea
fewd gal

(a) Company A retained 90 percent of its customers,
lost 3 percent to B and 7 percent to C.

FOET A T T 90% TEHI H TG @,
3% B % UM TS T 3 7% C B TE T
73| '

(b} Company B retained 70 percent of its customers,
lost 1C percent to A and 20 percent to C.

FHE B 7 3799 70% TEH & §AW @I,
10% A & 9 3 20% C % 99 9o 70

(¢) Company C retained 80 percent of its customers,
lost 10 percent to A and 10 percent to B.

FEF C Y A9 80% TEH! I FAC @,
10% A S 9H 3T 10% B & 09 99 T

Assuming that no changes in the buying habits of
the consumer occur,

48 AHHT T SYET $ F9 Al § 1 9iEws
T gem ¥, wane fE o:

(i) What are the market shares of the three
companies at the end of the first year and the
second year?

[P. T. O.
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(i)

(ir)

(18)

wEel 99 # iR g@t ad & e # o i wfe
#H IR H feeRd w4

What are the long run market shares of three
companies?

T W7 s efafus SR § frded 3=
®? 10

The management of ABC Company is considering
the question of marketing a new product. The fixed
cost required in the project is Rs. 4,000. Three factors
are uncertain, viz., the selling price, variable cost
and the anrual sales volume. The product has the
life of one year only. The management has the data
on these three factors :

Selling
Price (%)

Probability\Variable| Probability

Sales |Probability

Cost Volume

3
4
5

0.2 1
0.5 2 0.6 3.000 0.3

03 2.000 03

0.3 3 0.1 4,000 0.4

ABC &9t &1 U8 T TU IR F a9 550
® I W AR X @ R o § e
TR T 4,000 % ¥ % e it §
fasra #ima, wfed e ok s fagt ==
e 3R W e W F e | ad ¥ wam
% UH W dF BRe W AR ST T .
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fawa | wirra | aftedt | wfgswa | et | wifaemn
FHA (3) T i

3 0.2 1 0.3 2,000 03

4 0.5 2 0.6 3,000 0.3

5 0.3 3 0.1 4,000 0.4

Consider the following sequence of thirty random numbers :

81,32,60,04.46 31,67,25,24,10,40,02,39,68.08,59,66,90,12,64,79,31,86,
68,82,89,25,11,98.16.

Using the sequence (first three numbers for the first trial and
so on), simulate the average profit for the above project on

the basis of 10 trials.
R agf=s wenst & fefafes sgee w faear #ifm:

81,32,60,04,46,31,67,25,24,10,40,02,39.68,08,59,66,90,12.64,79,31 86,
68.82,89,25,11,98.16.

TR F WA F& (VW e & faw ggel 9 dem
Y ol T W H) 10 WEl F R R swdE afEeE
* fau owm @ &1 I ST 10

(iiiy The owner of small machine shop has four machinists
available to assign to jobs for the day. Five jobs
are offered with expected profit for each machinist

on each job :
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Machinists Jobs
1 II )| v \
A 62 78 50 101. 82
B 71 84 61 . 73 59
C 87 92 111 71 81
D 48 64 87 71 80
T B i WY & wifve @ u" 9R myie
TaH ¥ o< 7 B fa &m den ¥ ot @ m
@ wH T @ T, 9T s we | e
T =aR 9 & e wenfym ey R smom:
I AR T
I 11 i) v v
A 62 78 50 101 82
B 71 84 6] 73 59
C 87 92 111 sl
D 48 64 87 71 80

Find the assignment of machinists to Jjobs to maximize profits,
Which job should be declined?

Fehar Al % foe F19 R 7ol wem # TR
¥ e frm w6 W o oww 3oy 10

800



