No. of Printed Pages : 16 AOR-001

BACHELOR’S DEGREE
PROGRAMME
(BDP)

Term-End Examination
June, 2026
(Application Oriented Course)
AOR-001 : OPERATIONS RESEARCH

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

Note : (i) Question No. 1 is compulsory.

(i) Attempt any four questions out of
Question Nos. 2 to 7.

(iti) Use of calculator is not allowed.

1. Which of the following statements are true

and which are false ? Give a short proof or

a counter-example in support of your

answer : 5%x2=10

(1) In the graphical representation of a

LPP, the bounded region is known as
feasible solution region.
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(11) Game theory always provides solution
of mixed strategies.

(111) In the penalty method, a cost difference
indicates the penalty of not using the
least cost route.

(iv) In a assignment problem, the main
assumption 1is that one job can be
assigned to only one facility.

(v) Poisson distribution has equal mean
and variance.

2. (a) Customers arrive at a box office
window, being manned by single
individual, according to a Poisson input
process with a mean rate of 30 per hour.
The time required to serve a customer
has an exponential distribution with a
mean of 90 seconds. Find the average
waiting time of a customer.

Also determine the average number of
customers in the system and average

queue length. 5
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(b) A company plans to consume 760 units
of a particular component. Past records
indicate that purchasing department
spent T 12,5565 for placing 15,500
purchase orders. The average inventory
was valued at ¥ 45,000 and the total
storage cost was ¥ 76,500 which
included wages, rent, taxes, insurance
etc., related to store department. The
company borrows capital at the rate of
10% a year. If the price of a component
1s ¥ 12 and lot size is 10, find the
following : 5
(1) Purchase price per year
(i1) Purchase expense per year
(i11) Storage expenses per year
(1v) Capital cost per year

(v) Total cost per year
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3. (a) Solve the
problem :
1
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following  assignment
5
2 3 4

10
15

12
8

g aw»

12 19 11
10 7 8
14 13 11
15 11 9

(b) Solve the
problem :

following transportation
5

Destination

Do D3 Dy g

04 5
Origin Oz | 4
(O 3

3 6 2 19
7 9 1 37
4 7 5 34

bj 16

18 31 25 90

4. Give the dual of the following Linear
programming problem : 10

Minimize

7 = 2x1 + 3x9 + 4x3
Subject to the constraints :
2x1 + 3x9 + Hxg = 2

3x1 +x9+ 7xg =3
x1+4x2+6x3£5

x1, X9 > 0 and x3 is unrestricted.

Also, solve the dual problem using dual

simplex method.
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5. (a) For the network

find the shortest route.

AOR-001

(b) Find the sequencing for the following

problem :

Job

1

7

Machine A

10
12
13
7
14
5

16

5

Machine B

15

11

o © @

16

Also, find the elapsed time and idle

time for each of the machines.
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6. (a) Use simplex method to solve the
following LPP.

Maximize :
7 = 3x1 + 5x9
Subject to the constraints :
3x1 +2x9 <18
0< x1<4
0< x9<6
x1, X9=0 6
(b) The probability distribution of profit of

a company 1s as given below :

Profit .
) Probability
(in thousand)
3 0.1
5 0.2
7 0.4
9 0.2
10 0.1

Using the random number 19, 7, 90, 2,
57 and 28, simulate the profit of the

company for six trials. 4
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7. (@) An electrical goods manufacturing

company produces two products P1 and

P2. Products are produced and sold on a
weekly basis. The weekly production

cannot exceed 25 for product P1 and

30 for product P2 because of limited
available facilities. The company
employs total of 60 workers. Product P1
requires 2 man-weeks of labour, while

P2 requires one man-week of labour.
Profit contribution of P1 is ¥ 60 and of

P2 1s T 40. Formulate it as an LPP and

solve for maximum profit using
graphical method. 5
(b) For air ticket booking, there are two
counters for customers. The customers
arrive in Poisson distribution at an

average rate of 9 per hour. The service
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time for booking clerks at both the
counters are exponentially distributed
with mean time of 15 minutes. The
counters remain open for 8 hours per
day. 5
(1) Find the hours of the day for which
both the clerks are busy.
(i1) Find the expected waiting time of a

customer in the queue.
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AOR-001
EATAeh SUTFY ShTHhHH
(sft. €. i)
R EIGRCRIE |}
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e (i) T e 1 3Hard &
(ii) T997 GBI 2 T 7 TF FIE o I97 HIfQ |
(iii) PRIt BT FI1T FIH Hi AT 781 &1

1. fr=fafes wol § 9 ®F 9 S99 9 91 3WA
T 2 o9 W & uel § wiera 3yufa =1 wfdserewo

‘q‘lléq; 10
() Tk LPP & UHME UesH H UReEg W,
I & Y9 Bl ¢ |
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(i) = fagm & goen 3a | fafya gier o
el 2|

(iii) e fafy &, @m R geiar § f Uaee
A AN 9 TE WA Y T T

(iv) Traaa wwen ®, q&a A= I8 § % e Sia
1 T & giaen & fere frara S g
(v) @EiE s 1 qred ST TE TEE el B

2. () Wk o SAfRE fergs! © Sl fof Tk Toeh

g IR STt €, Ueeh 30 9fd ST ki Hiem
T H TEAd S| TH URH hi T H 90 sec

1A ATAl TR I s THY ol § | Ueeh

HT WA Ydlel hid A hISC | R H
IUTEerd UTgeh! ! STEd T&AT 3R 3ias g

TS 1A ShiTT | 5
(@) TH HFA T foRe AR H 760 THREAT
T FA § 1 [ RelE § uar 5o § o
Tifie faum 15500 €T Bligd & forg
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% 12,555 T HIAT T1 AT T g AH

% 45,000 ¥ 3R He TWREE @ 76,500
T fod s, formn, S SR S et €1
FHEAT 10% i X T HS AN Th 98 & g
SUR ot T AT S T HiHd T 12 T R
dfe T1e 10 ¥, @ frfafed a@ s ;5
(1) e TR g

(i) dfdes Blic T

~

(iii) TerREmE Td yfaad

(iv) ISt AT et

(v) A AR Giqas
3. (&) F=Afafeaa fHaaT 99 & i ¢ 5

1 2 3 4
10 12 19 11
15 10 7 8
12 14 13 11
8 15 11 9

o aw >
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(@) fAfafed qfiasd 0 g6 SifaT 5
T
Dy D2 D3 Dy o
(03] 5 3 6 2 19
ga Oz 4 7 9 1 37
O3 | 3 4 7 5 34
by 16 18 31 25 | 90

4. (%) ffafeq o WA wwen &g

fafey :

10

7 = 2x71 + 3x9 + 4x3 T FATHIHI HITTY

ECIED
2x1 + 3x9 + Hxg 2 2
3x1 +x9 + 7xg =3
x1 +4x9 + 6x53 <5

x1, X9 > 0 3R x5 ufaaife T

T T e HI gdt-uwen fafy ¥ sa o

iU |
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o oo~

5. (%) fafafed Jeas «ifsw : 5

1 10 15
2 12 11
3 13 8
4 7 9
5 14 8
6 5 7
7 16 16

Al dd T 3R T HEAA 1 el WA

1 AT 1d HITIT | 5
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6. (&) fAfafea LPP =+ uwswwn fafy 9 J@
T 6
7 = 3x1 + 5xg 1 SATUHIHIHIT HITST

EEIE
3x1 + 2x9 <18
0< x1<4
0< x9<6

x1, X9 = 0.

(@) T HA & Y H1 FfFehdl sieq fear =

T
Y (TSR H) yrfareRar
3 0.1
5 0.2
7 0.4
9 0.2
10 0.1

Fgfessh &S 19, 7, 90, 2, 57 IR 28 =
TN A TU B: WA & a0 HE & T
1 ST RIS | 4
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() TasTelt 1 9E™ 99 arell Teh hed-T ol 3¢

P, 3iR Py ST ¥ | SCUIEH ol TR ATlifeah

YR W 9= WIaT &1 Hifqa glaemd 29 &

FRU P HT Wfed SART 25 IR P2 H
gratfeh 3R 30 ¥ AR G B Fehal T
FHIOHAT FHA 60 ACH HMH W A § | I

P1 & fau 2 eed-grafes om R ST
P2 & fou ws SIedl-graiies o\ Aevds

1 P1 1 ¥ T 60 3 Po 1 &9 T 40 ¥

T4 LPP & 9 H gfd shifag iR arwie fafy
H YA Hleh Afumay AW & fau '
hITSTT | 5

(@) T8 STeT i feshe i Ffh & fag anf= &

fTT €1 IS B 1 AT 9fd Sier 9 kit STd <X 9

S| §eT H A § 1 QI el W R
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Ak o [ Harehlal =REdihg ded H Tl

o mren &1 15 e ¥ wRx wfdfem

8 ¥ Tal & ¢

() T & 9 = 9@ Fifae 59E SH ot
& & €|

(i) I 1 Ul | YR ydien 9Hd A

iU |

w

X X X XX
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