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M.Com. (Final) ABST Examination, 2017
OPERATIONS RESEARCH

Time : Three Hours
Maximum Marks : 100

PART-A [Marks : 20]
(Ers-31)
Answer all questions (50 words each).
All questions carry equal marks.

it w1 e & veE W w1 SW S0 v/
Afyw 7 B T T B o A #

PART-B [Marks : 50]
(@ve-9)
Answer five questions (250 words each). Select one question
from each unit. All questions carry equal marks.

TEF THE ¥ UH-UH W 9 €Y, | Ui 9T )
TAF Y F IW 250 R ¥ FAuF T BN
st 7 ® oiF wmE #)

PART-C [Marks : 30]
(GUe-9)
Answer any two questions (300 words each).
All questions carry equal marks.

FE E U FIA0 THF T FT IW 300 TR Q
Huw 7 8 ot yv B ofw wEm

5803-1/1820/555/162 [PTO.



(if)

(i)

(iv)

PART-A
(@ug-A)

UNIT-1

(FHE-I)

When do slack and surplus variable use ?
JTE T U TR AW wA S

If in the primal linear programming problem, one
equation is written as 7X, + 5X, = 42, then how

does it replace in dual problem ?

o wafns s A THen ¥ T WHEO
7X, +5X,=42 ¥, A W ° N wE e
g ® 2

UNIT-II
G-I

When does an assignment problem become

unbalanced assignment problem ?
ST OUE &a s Hen w9 82
Define risk-adjusted discount rate.

Wifgr wEfa w2 W R wRefwe H)

5803-1/1820/555/162 2



UNIT-III
(FFTE-111)
(v}  What is saddle point ?
dga fag #7272
(vi)  In which circumstances DEA is used ?

fFe ofifefaet & Stz =1 wam @@ 22

UNIT-1V

GFEE-1V)

(vii) How random numbers are generated ?
e o B9 aw feeh W €0
(viii) How to calculate expected number of customer in

the system ? Give formula.
fafy o sl #1 o v g & o fF9
TER F oS 22 g3 e

UNIT-V

(3HE-V)
(ix)  Define the term shortage cost.
FH-oT TR H gfontE Fw
(x) How to calculate expected time of the particular
activity under PERT ?
T F el e fra it vl 99w S T
9 ® W 22
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PART-B
(E@ue-9)
UNIT-I
(FFTE-1)

2. What s the function of models in decision-making ? Name
the types of models. What are the advantages of models ?
fofr 4 wfaed @1 F w5 22 whied ® W@ B
T fafen e ® s oww €0

OR (3emam)

3. A retired person wants to invest up to an amount of
Rs. 30,000 in the fixed income securities. His broker
recommends investing in two bonds — bond A yielding
7% per annum and bond B yielding 10% per annum. After
some consideration he decides to invest at the most
Rs. 12,000 in bond B and at least Rs. 6,000 in bond A. He
also wants that the amount invested in bond A must be at
least equal to the amount invested in bond B. What should
the broker recommend if the investor wants to maximize
his return on investment ? Solve graphically.

T HIga SLHT 30,000 TIA1 T T8 377 el wisfert
H fafram o0 =ed 81 SHEl IO | TIKE H A
F R - T ‘o1’ 9 oo 7% S A 2 aen @i ‘R’ Wi
F9 10% M 21 2 FD FHER FH P wIR W fveg
fem 5 afwam 12,000 T 915 9 ® 0 FA-¥-FH
6,000 T Sic o1 ¥ fatwm fem w3 98 @® f 9@d §
fF ae 3§ w9-9-59 98 ¥ ¥ faFafes ofn & aow
fafrdm fem W afy fafaees fafam w sifusaw
TS A & A S I ST ! e et
q 7 FU
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UNIT-1I
@10
4. Explain in brief with examples :
I Wi wfyw o wHEmu -
(i) North — West Corner Rule, and
3SeR - ofyem e frEm, qen
(ii)  Vogel's Approximation Method.
e &t FEE fafy
OR (3941)
5. Given:
fon T 2
Fixed Cost (¥4 1M4) =
Variable Cost (9fiadq @ma) =
Selling Price (fasra H&9) =
Sales (fawa) =

Rs.
Rs.
Rs.
Rs.

30,000

2 per unit
10 per unit
1,00,000

1) Calculate profit, if likely sales are Rs. 1,40,000.
ft deafam fae 140000 T & A N9 *T MOR

Hifed|

(i)  Calculate the sales, if a profit target of Rs. 60,000

has been budgeted.

afz @fgd A9 60,000 T % A fEEr 1 owom

Hifad

(ii) What would be the selling price per unit if the
break-even point should be brought down to 5,000

units ?

i R fast oo F oEm, gE @ fF oA
fag 5000 THEN H = G W ARy 2
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UNIT-III

(FTS-IH)
For the foliowing game, find optimal strategies of A and B
and value of game using principle of dominance :

fr o & fou & 9 3 @ ol ergmomm QS
TN WA F YT FIfem ® g & 79N W g
I T

Player B
Strategies B1 B2 B3 B4
Al 7 6 8 9
Player A A2 -4 -3 9 10
A3 3 0
A4 10 5 -2
OR (3yar)

What do you mean by Data Envelopment Analysis ?
Explain various areas where this technique is used.

A udF faeTe favemm @ w0 gmew §2 = &+ =
W= HIfY Wl 9 THAE w1 §A fFW g g

UNIT-IV

(FFTE-1V)
What do you understand by replacement of items ?
Describe various replacement situations.

gl ® yfMErT ¥ e ¥ "W ¥ 2 fafem
yirearm ofifefast =1 aviv wifeR)
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OR (3yarn)
9. A company manufactures 30 units per day. The sale of
these items depends upon demand which has the following
distribution :

T HT i 30 TEES IaiEd S 21 3T geRal
F fag wm W M@ & fAw faww fe yER €

Sales (Units) | 27 28 29 30 31 32

Probability 10.10 0.15 1 0.20 [0.35 ] 0.15 | 0.05

The production cost and sales price of each unit are Rs. 40
and Rs. 50, respectively. Any unsold product is to be
disposed off at a loss of Rs. 15 per unit. There is penalty
of Rs. 5 per unit if the demand is not met. Using the
following random numbers, estimate the total profit / loss
for the company for the next ten days :

10, 99, 65, 99, 95, 01, 79, 11, 16, 20

YOF THE HI IUEA @G den fomd qed wmeen
40 T 50 TUM E, HIE Al 7 Rt g IR 15 T B B
R Tt e W 2, afe g i TE e # o 5 wwen
E 3R et € fA Yew wem w1 v W gu, e
0 Al % fom w3 o/ w7 1 ST9HF T
10, 99, 65, 99, 95, 01, 79, 11, 16, 20
OR (37&En)

What are the relevant costs tor inventory decision 7 How
are they obtained in real life situation.

wefn o = fau wrfies e w0 82 areiad Shes
Rfeafis ® 4 9 @ FT W ©7
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UNIT-V
@FFE-V)

10. A materials manager has the following data for procuring
a particular item. Annual demand = 1000, ordering cost
= 800, inventory carrying cost = 40%, cost per item =
Rs. 60. If the order quantity is more than or equal to 300,
a discount of 10% is given. For how much should he place
the order to minimize the total variable cost ?
TEl FR B N T TR & e anE ses §
Tififw W = 1000, ARV WM = 800, WA FUEW
M = 40%, W FHE WE =60, AR SRR A
300 A 300 ¥ S € A 10% 9@ fom o ¥ &
TREdT ®FE F G w0 % o fee wEd =
IRY 31 wfed ?

OR ( 31e74)

11. Define the following :
(a)  Critical path.
(b)  Total float.
{c)  Project variance.

{d) Independent float.
fa=r =1 qforfa it .

(31 =fgw =ml
(%) wa v
(®) ufEe faero
(3) =a=A wR
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PART-C
(@Us-¥)

UNIT-I

(FFE-1)

12. Explain the following :
(a)  Slack variable.
(b)  Surplus variable.
(¢)  Artificial variable.
(d) Shadow price.
= = T w ey

(31) FIHgF

(7)) s =

(") M =M

(7) B T
UNIT-1I
(FHTE-I0)

13. XYZ Company is considering making investment in a
proposal which requires an outlay of Rs. 50,000. The project
has a life of three years over which the following cash

inflows are likely to be generated.

XYZ FF F TF ufeaer # fatEm s gwad @
o 50,000 % W1 SEVERA &, WA #1 safy @4
ad &1 A e w1 TR = e ¥R
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14.

15.

Year | Year 2 Year 3

Cash | Probability] ~ Cush |Probubility|  Cash [ Probability

Flow Flow Flow
Rs. Rs. Rs.
10,000 0.10 10.000 0.20 10,000 0.30

20,000 0.20 20,0001 0.30 20,000 0.40

30,000 0.30 30,000 0.40 30,000 0.20

40,0000 0.40 40,0001 0.0 40,000 0.10

If the discount rate is 4% and the cash flows of the three
years are independent, determine the expected NPV of the
investment proposal and its standard deviation.

A T W 4% T A A AN F AF yA® WA €
fafam wfEe & fau genfed NPV d:n w99 fagem
I FfT

UNIT-III

@110

Describe the 'Maximum principle of game theory'. What
do you understand by pure strategies and saddle point.

Hig! fAE F1 Maximum fFg= &1 3w il 5
SEM A ¥eA fig ¥ oM T WA E

UNIT-1V

FHE-1V)

A typist at an office receives on the average 22 letters per
day for typing. The typist works 8 hours a day and it takes
on the average 20 minutes to type a letter. The company

5803-1/1820/555/162 10



has determined that the cost of a letter waiting to be mailed
(opportunity cost) is 80 paise per hour and the equipment
operating cost plus the salary of the typist will be Rs. 40
per day. What is the total cost of waiting letter to be
mailed ?

Forced to improve the letter typing service, the above
company is planning to take lease of one of the two models
of an automated typewriter available in the market. The
daily cost and resulting increase in the typist's efficiency
are displayed in the table given below :

T e WA 22 U Fied ¥ WE w2 Rfee
wfafrT 8 52w wa & 9 T 99 ORY HT ¥ 20 fre
T & FwEE A g% fuife R § o ™ faee
T% ¥ 9O ¥ IWE! A9 e (W AE) 80 W
ofq s #) A Wa AREER e W IR 1 ded
40 T YRR w SR 9 O T 9 9§
IOE T A R

TH ZHM YA FH GURA F IEE F FRO, ITYHE HRIA
IR T ST EEled e F W Hied § W TFE
Hed H 922 T o H Ao g W 2, wfifkd e qen
ZrEfree &1 s ¥ gfE T WER B

Model Additional Cost Increase in Typist's
per day Efficiency

I Rs. 37 50%

I Rs. 39 75%

What action should the Company take to minimise the total
daily waiting letters to be mailed ?

A TF ¥ O W W we IR T A wH AR
% foau wot & T oFEn = d?
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UNIT-V

FFE-V)

16. A small maintenance project consists of the following twelve
jobs whose precedence relations are identified with their
node numbers :

TF BR qg giEe e frm 12 Stsg € aur R
et way T Wem ¥ weitfa fea mn 3

Job (L2)}(L,3) | (1,4} @2,3)] 29| 2, 6)
Days 10 4 6 5 12 9

Job 3.7 @45 16,6))67] (6,8 (@78
Days 12 15 6 5 4 7

(i)  Draw the network diagram representing the project.

ofEern & feffue w0 # faw @3 B &
ffor =wifs)

(i)  Calculate the earliest start, earliest finish, latest start
and latest finish times for all jobs.

Y S F fAQ earliest start, earliest finish, latest
start and latest finish times 1 oA FfE)
(i)  Find the critical path and project duration.
@ sty ga wifae Ar T S
(iv)  Find total float, free float and independent float.
FA WL, TR W a0 @A Wi I9 S
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