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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 5 is added to each entry of an assignment 

matrix of order n, then the cost of the new 

	

c{) 	 assignment will be increased by n. 

(b) The optimum order quantity decreases with 

	

) 	 the increase in the holding cost. 

(c) For the queuing model m/ m/ 2 with X = 2 —
1 

1 
arrivals/min. and pi, = 3 — services/min, 

steady state solution does not exist. 

(d) Optimum solution of an [PP is always 

unique. 

(e) A path containing events having non-zero 

slack is always critical. 
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2. (a) Solve the following Linear Programming 	6 

Problem using graphical method : 

Maximize z = 5.1.71 + 4x, 

Subject to 

6_17 1 + 4x2 _<_24 

T, +2v < - 	• 2---- 6  
x,<9 

—x1  +x,5_1 

X ] , X2  O. 

(b) Find the EOQ for the following data : 	4 

Annual usage =1000 units 

Cost per unit =Rs.250 

Ordering cost = Rs. 6 per order 

Inventory carrying cost = 20% 

Also determine the total annual cost 

associated with the inventory. 

3. (a) Suggest optimum assignment of 4 workers 	6 

A, B, C and D to 4 jobs I, II, III and IV. The 

five taken by different workers in completing 

the different jobs is given below : 

Job 

I II III IV 

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 taken in completing 

the jobs. 
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(b) A supermarket has a single cashier During 	4 

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 idle. 

(ii) The average number of customers in 

the queuing system. 

(in) the average time a customer spends 

in the system. 

(iv) The average number of customers in 

the queue. 

4. 	(a) 	Consider the transportation problem hiving 	6 
the following cost and requirements table : 

Destination 

1 2 3 4 	Supply 

5 8 3 6 30 

Sources 11 4 5 7 4 50 

Ill 6 2 4 5 40 

Demand 30 20 40 30 

Find an initial basic feasible solution using 

Vogers method and hence find the optimum 

transportation schedule. 
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(b) Write the dual of the following LP problem : 	4 

Maximize z = 5x1  + 4x2  

Subject to 

6x1  +4x,5_24 

x + 2x2  6 

x2`2  
—x i  +x2 =-1 

.v i -unrestricted x7  0 

5. 	(a) Find the sequence that minimizes the total 	5 

elapsed time required to complete the 

following tasks. Each job is processed in the 

order ABC. 

Job : 1 2 3 4 5 6 7 1  

Machine A: 12 6 5 11 5 7 6 

Machine B: 7 8 9 4 7 8 3 

Machine C: 3 4  1 5 2 3 4 

Find also the totai elapsed time. 

(b) Find the shortest route in the following map : 5 
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6. 	(a) Draw network diagram from following 	4 

activities : 

Job : A B C D E F C 11 I 1 K 

Fred ece-

ssor Jobs 
ABCBED,FFEIG,l) 

	

(b) 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 ? 

(ii) What is the expected percentage of 

idle time for each girl ? 

(iii) Find the average length of queue and 

the average number of units in the 

system. 

7. 	(a) 	Use the dual simple\ method to solve the 	6 

following 1.1M : 

= 36 	00,1-)  .4- 45 

Subject to 

x l  

.11  Yr) 

Nt R.1 	 F . 1'.0, 



(b) A bakery keeps stock of a popular brand of 	4 

cake. Previous experience shows the daily 

demand pattern for the item with associated 

probabilities, are as given below : 

Daily demand 
: 0 10 20 30 40 50 

(No. of units) 

Probability 0.01 0.20 0.15 0.50 0.12 0.02 

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. 

AOR-1 	 6 



ch 31TAT chi 4st0-1 

011.C1 	RZT 

79-, 2011 

( od411crict, Li I dZich 	14 ) 

7.341.3TR-.-1 : High qr.  fa-Fra.  

77T1-7 : 2VD'" 	 37Nchrig 31'W : 50 

3)E- .• 'V* 377-j*.  dt- 	/ 51.?-1 	1 1 -iT 	tr 
*72 4' 7 # 4 	wr( TR-e drt( 	/ 

cht Tr*77- TT# 	4-  167 

1. 	d 14 A Gt-;1-t-A 	aftr .0i -A 3-TTI-M ? 

3-1-0 371( t chltuf qliTR I 	 5x2=10 

(a) 7rfq 	n 	f9zr-d-ff 3~r- 	-7-- rT -5rr-q-fg 

14 5 QS fq--ziT 	7-4 fatra7 	1I Ic1 n 	.,?" 

tl 

(b) NIkul ci14I q7.9' ,414 1:17 7:J1:1 31Tth 4111i *44 	3-11(1 

Q I 

(c) X = 3-wii-vrta f79-? 	— 
3 

#-O 	fTraz 
2 

m/ m/ 2 1:11.  f9-0 	-R.Trt 3-T-4-T-211 -1 

-161.  	:1711 I 

(d) LPP TErd1=1 	*qTT 3-Tft47 	t I 

(e) ciC=P-TfqT174 -7-klifF:{T hid-4 -1c-1111 ti 	er 

-) 	Tr2T 	 t 
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2. (a) 	 tr)11:17 	cf.)) 11-FFIT4 fqfq 	6 

A 	: 

=5x1 + 4x, 

6x1  +4x2.24 
x +2x <6 1 	7 —  

x„_<_2 

—x +x <1 

x x1, 2 >0  

(b) 	-1 4-1 	5c-1 	4) 	EOQ -11c1 	: 	4 

-5F4FT= 1000 

OHM =250 T. 

= 6 T. -51rd.  3TrA7 

ci-;1 	ciI 410 =20% 

c11,1c1 1̀-# fiNiRd 

3. (a)   chi4cild 3-if A, B, C 3 D 	c-R 4 71-4f I, 	6 

II, III 3IR IV cb! 71714 V cI 1 rDlcil 	I 3-1041— 

'-z)ti 04 1 ci-)141-MIA 	 41,4 ct;'t 

--T4chzri ql -A-1=m -11;11 T -F17 : 

8 10 12 16 

11 11 15 8 

9 	6 	14 

14 9 7 

	4>i 7101-77-1• 14 c,1411TTT, 	̀1-11-  
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(b) 	71TT 1:ift7 '411("1 -) trg 	j1 *I &171aT:1 
	

4 

	

20 131TW     1-;) ?.,7icf 3t I 

	

31-icii 24 1W14 	t I 

 	: 

4.:,71141* 	b;bq 	 *1 AIP4c4c1I 

(ii) 	if 	71717:* 14 17TO *-1 3-ft7 44.y..tr 

(11 ) 	Il cI RI 4UII4lfq-d711 4 	3-117:m7:11:{zi 

7) -tff-i?r 770 	45,6tt 

4. 	(a) 	{iftiftd r-tIqd* 	s31=\td 	,4141 7ft-47 	6 

\-111:1, : 

4 1d 04 

1 2 3 4 

5 8 3 6 30 

*r-a 11 4 5 7 4 50 

III 6 2 4 5 40 

4-114 I 30 20 40 30 

 mt1 	ci 	ri 1Icf ,7K 

s3t 	cit 	7714 	 *1F3-1 ,,t I 
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(b) 	1iftcf LP TM-FM 	td1" -r-ffft{7 : 
	 4 

-- 5x, 	4,1- 2  

71 	 ch11\31Lis, rc 

6x1  +4x2 24 

x 1 + 2x2 ?-- 6 

2 

x1  ± =l 

x„ 0 

5. 	(a) 	h0411 3-11,91144 	 chl- 	5 

T.1 	:7; 	..!-Tkf-2,17 	4.-14-1q 	-1-E144 

c*li t I 	 AIsf crii ABC c- 	t*771 4 1'-fl I 

1 2 3 4 5 6 7 

12 6 5  11 5 7 6 4-1iFt" A : 

-iRtri B : 7 8 9 4 7 8 

Tr7iN C : 3 4 1 5 2 3 ~--
  

T3-TI 7-4 7 i-ft -tr-c-47 I 

(b) 	-1 4-1Fr.-1 t5c1 4-11-1F11 4 	IFIff4 4-114  711c1 	\31 	: 	5 
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A B 
	

D F F 

Ion „Yiisf : - 	A 	F I (1 	lifILf 

6. 	(a) 	F-Hirc,-11-4,5c-f Trt1t92ii 	T72-q"* 	7,3r91 	 : 
	4 

11 
	

K 

I f 16, I 

(b) 
	

"TI7 	 TT,377 TP: t (784,41 
	

6 

I     1T 	T;Alf 	T 7-17 7-1Tht<111'-1 

1-\71-11-)1TTF.-7J 4 fH1 	kT-115q-7 '11411 

7:).17117 10 . 11-1-c-f 	.rif   t 	: 

(i) 474 	-44‘1%,-TT 	 *AI 

(ii) Mcc4 Tt'41 	 177?-11N1c1 

YFc-Wc-f 	;-7,- ? 

(iii) 7:7791- ,11101  

cf;( 6-1'141c1 9T 	1lci FIfF11 I 

7. 	(a) 	1-11-11dItld LPP 	11:T.91ft-974ci '4->f\TR : 	6 

z=36x1  60x2 -i- 45x- 

1 1:10 H'Ich.k uf c41 7-1ft 

I"- 	- 2 	• + 2v 1  >40 - 	 . -- 

1: + 2k +5-■' >25 - 	2 	--- - 

-Y1, x2,  xl>---(1 
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(b) L&) 	armor f*7:11 rila-)Nq 	•q0 
	

4 

flab ZZaCII t I fug 3T-Ttrq •4 	 

twrftW 	3rfff f 	 H'tq 3TrFa 5lifFicbc11  

ot-)R 	: 

tf9-1:6T1' 
: 0 10 20 30 40 50 

(r*-74 ch'i Ti.) 

0.01 0.20 0.15 0.50 0.12 0.02 5ii qcildi 	: 

r-p—ircir(go ,41qRoon k-Rsq134 	ro 	 aTrO lo 

Fq-1 	-grrrr 	31--1----r-ra 	: 

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

89, 19, 49 

3T-Iwrftff 3.1* 3TrtuT -ER tO 	tfiW 

1:TITT 	37*--r7ff *1-F77 
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