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BACHELOR’'S DEGREE PROGRAMME

Term-End Examination
June, 2011

(APPLICATION ORIENTED COURSE)
AOR-1 : OPERATIONS RESEARCH

Time : 2 hours Maximum Marks : 50

Note : Attempt five questions in all. Question No. 1 is
compulsory. Do any four questions out of questions

no. 2 to 7. Calculators are not allowed.

1. Which of the following statements are true and

which are false ? Give reasons for your answer.
5x2=10
(a) If 5is added to each entry of an assignment

matrix of order n, then the cost of the new

ap) assignment will be increased by n.
" (b)  The optimum order quantity decreases with
<0 the increase in the holding cost.
)
(c)  For the queuing model m/m/2 with A= —;—

: . 1 : :
arrivals/min. and pu=§ services/ min,

steady state solution does not exist.

(d) Optimum solution of an LPP is always
unique.

(e) A path containing events having non-zero

slack is always critical.
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(b)
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Solve the following lLinear Programming
Problem using graphical method :
Maximize z=05x;+4x,
Subject to

Ox +4x,=24

Nyt 20,6

Find the EOQ for the following data :
Annual usage =1000 units

Cost per unit=1Rs.250

Ordering cost=Rs. 6 per order

Inventory carrying cost=20%

Also determine the total annual cost

associated with the inventory.

Suggest optimum assignment of 4 workers
A, B, Cand Dto4jobs 1, II, Hl and IV. The
tive taken by different workers in completing
the different jobs is given below :
Job

I 1 1Iv
Worker | A | 8 10 12 16
B 11 11 15 8
C {9 6 5 14
D |15 14 9 7

Also find the total time taker in completing

the jobs.

6



(b)
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A supermarket has a single cashier  During

the peak hours, customers arrive at a rate

of 20 customers per hour. The average

number of customers that can be served by

the cashier is 24 per hour. Calculate :

(i) The probability that the cashier is 1dle.

(i1)  The average number of customers in
the queuing system.

(iii)  The average time a customer spends
in the system.

(iv)  The average number of customers in

the queue.

Consider the transportation problem having
g

the following cost and requirements table :

Destination
2 3 4 Supply
115 8 3 63y
Sources 11| 4 5 7 4 g

6 2 4 540

Demand 30 20 40 30

Find an initial basic feasible solution using
Vogel’s method and hence find the optimnm

transportation schedule.



(b)
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Write the dual of the following LI problem: 4
Maximize z=5x;+4x,
Subject to
6y, +4y,24
v +23,26
¥y=2
X ta,=1

v,-unrestricted x5, =0

Find the sequence that minimizes the total 5
elapsed time required to complete the
following tasks. Eachjob is processed in the
order ABC.

Job : 11231415617
Machine A: {12} 6 | 5 (11|57 16
MachineB: | 7|89 147|813
MachineC:| 3 |41 ;5|23 ]|4

Find also the totai elapsed time.

Find the shortest route in the following map: 5




6. (a)
(b)
7 (a)
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Draw network diagram from following 4

activities :

Job - ABICIDIEIF] G (1] 1] Kl
Predece- - 1T
redece Y alslc|BlEDE E|0G
ssor Jobs -

A super market has two girls ringing up 6

sales at the counters. If the service time for

each customer is exponential with mean 4

minutes, and if people arrive according to

Poisson fashion at the rate of 10/hour.

(i)  What is the probability of having to
wait for the service ?

(i)  What is the expected percentage of
idle time for each girl ?

(i)  Find the average length of queue and
the average number of units in the

system.

Use the dual simplex method to solve the 6
following 1.1°P
Min. 2 =361, + 60, + 45y,

Subject to
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A bakery keeps stock of a popular brand of
cake. Previous experience shows the daily
demand pattern for the item with associated

probabilities, are as given below :

Daily demand
{No. of units)

I

Probability :10.0110.2010.1510.50(0.1210.0

Use the following sequence of random
numbers to simulate the demand for next
10 days :

Random numbers : 25, 39, 65, 76, 12, 05,
73, 89, 19, 49

Also estimate the daily average demand for
the cakes on the basis of simulated data.
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fr=fatad as T 99 1 I oty
T BA HITAT :

z=5x;+4x,
T ATIFHAHRLOT hilST STElh

()x«l +4x2524

X +2x2S6

xzs?_

- X +x251

Xy, 1‘220
frefafea ses & faw EOQ Fa wife
aifer 99T = 1000 Al
Tfd 3 AT =250 ©.
T AN =6 5. 9fa 377EL
HAGE! Tl TS AN = 20%
A= | e Fa ands ara o Huifa
HITSTT |

TR FwEAFA A, B, C AR D F fow 4 wfai |,
1, 111 2R IV &1 3999 f99d9 adeel STam-
F F foran T gua A= fem e
it
I nour v
FrEea | A |8 10 12 16
B |11 11 15 8
cl9 & 5 14
D |15 14 9 7
S el G &3 H T et THF off T i |




(b) THGR AR § Fad U g @enal & | Fegas 4
=2 20 TS i B H 2/ URF A §
WS T 2 W STEA 24 el A @ ¥
frafafes afewfem =i

() T % fAfeRa w1 wfrwan
(i) 9F- womet ® reel i sied Hea |
(iii)  TTEH GRI yonedt | fereman wan sivga wwg |

(iv) dfe H el w1 ofed Hem |

4. (a) Tr=fafEa smmm it sewa ool aeh af@gs 6

T S
Tqed
1 2 3 4 armfd
15 8 3 6|30
o4 5 7 4|5

Uil 6 2 4 5|4

HT 30 20 40 30

ATt fafsr 9 yrfus sam gETa e 71 Fife
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—

=5y +4x,

T ATTFTHIRTT FITOC, TaEH
6y +4x,=24
Xy + 2,\'2 =6
X~A=2

.\‘I—Cﬂg ad Hd, .\'220

FTA T TAF A w1 ABC w9 H foan )

EIC| 172131451067
YT A 1216 |53111153] 7|6
9= B 71819471813
T C 3laf1lsl2]3 41
F FAId 3 THG o F1d i |

FrfefEd Amfes § oead 9rt 91 Hife 5

10



6. (a) Tr=fafga nfafafen 9 faF 9y aqEn . 4

ST A Blc DIE{F] G IH{I J'K]

AN AlBICIB | D] HL;,JJ
e S

(b) UH PR AEHz J FF & wE= W g a6
¥1 =t 7% WEk B HA F T AR T
o5 w4 Az € 3R afE ames = w2
% A7ER 10 =AfF o F= B w H o
(iy Fa F fe wdten w9 w wifrwar

27
(i) vEw Az w iR Fma w yenfia
(ili) TOMEl H geRTEAl w1 SiHa e 6 i

7. (a) fr=fafea Lpp = savFa Ay asa wifau: 6
z2=36x; + 60y, + 451,
1 ATHHII FHifC FAfh
Xq+ 20, + 20,240
Xy +2x,+5¢3225

Xy, Xy, X320
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T S Fren fRE ARTT S A e @
Wi W T fusd ove |y 9o ®
Soprgdl wt ufa fam A oiR gl wifgssar

A gHR ® :

s O
] 0 |10{20]301{40]50

(TRrEa A )

EUREN :10.0110.20(0.1510.5010.120.02

Tr=fafen agfess gt & fou sv= 10

feel et i Y ST T -

Agfess WA : 25, 39, 65, 76, 12, 05, 73,

89, 19, 49

STIHING SAHTI T TR R Fehi il <1 STTd

i off aTeRferd shifsT |
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