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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

December, 2012 

(APPLICATION ORIENTED COURSE) 
AOR-01 : OPERATIONS RESEARCH 

Time : 2 hours 	 Maximum Marks : 50 

Weightage : 70% 

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 10 
which are false ? Give reasons for your answers. 

(a) The optimal solution to an integer linear 

programming problem can be found by 

rounding off the optimal solution of its LP 

relaxation. 

(b) The mean and variance of the Poison 

distribution are equal. 

(c) The total number of possible sequences for 

processing 5 jobs on 4 machines is 54. 

(d) A two-dimensional linear programming 

problem can have at most 2 optimal 

solutions. 
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(e) 	x1  = 1, x2  = 2, x3  = 1 is a basic feasible 
solution for the system of equations 

x1 + x2 + x3 =4 

2x1  + x2 + x3 = 5 

2. 	(a) Solve, by simplex method, the following 
linear programming problem : 

Minimize Z = — 3x2  + 2x3  

subject to : 

3x1 — x2 + 2x3  5_ 7 

— 2x1  +4x2  5_ 12 

— 4x1  + 3x2  + 8x3  s 10 

x1, x2, x3 	0 

(b) A book binder has one printing press, one 
binding machine and manuscripts of seven 
different books. The time required for 
performing printing and binding operations 
for different books are shown below : 

Book : 

Printing 

time (Days) 
20 90 80 20 120 15 65 

Binding 

time (Days) 
25 60 75 30 90 35 50 

Find the optimum sequence of processing 
of the jobs that minimises the total time 
required. Also compute the optimal time 
required. 
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3. 	(a) The time taken in hours by four different 
	

5 
machines for completing four different jobs 
is given below : 

Machines 

A BCD 

I 12 30 21 15 

II 18 13 9 31 
Jobs 

III 44 30 24 21 

Iv 23 30 28 14 

Find the optimal assignment and the 
optimal time taken to finish the jobs. 

(b) Customers arrive at a single window server 
according to a Poisson distribution with 
mean 10 minutes, and the service time is 
exponential with mean 6 minutes per 
customer. Find the following : 
(i) expected number of customers in the 

system ; 
(ii) expected number of customers in the 

queue ; 
(iii) variance of the queue length 

4. 	(a) A particular item has demand of 3000 units 
per year. The cost of one procurement is 
Rs. 100 and the holding cost per unit is 
Rs. 2.40 per year. The replenishment is 
instantaneous and no shortages are allowed. 
Determine : 
(i) the economic order quantity 
(ii) the number of orders per year 
(iii) the time between orders and 
(iv) the optimum cost per year 

5 

6 
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(b) Write the dual of the linear programming 	4 
problem : 

Min 2x1  + 5x3  

subject to : 

x-1 + x2 2 

2x1  + x2 + 6x3  Lc. 6 

— x2 + 3x3  = 4 

x1, x2, x3  > 0 

5. 	(a) The jobs, predecessors of the jobs and 	5 
duration of the jobs, in a project as given 
below : 

Job 
Immediate 

Predecessor(s) 

Duration 

(in days) 

A 15 

B A 10 

C A 12 

D B 5 

E C 16 
F D 8 

Draw the network diagram, and hence find 
the critical path and the optimal duration 
for completing the project. 

(b) Solve the ILPP given below by graphical 	5 
method : 

Max 3x1  +4x2  

subject to 3x1  — x2 	12 

3x1  +11x2  66 

xl, x2  are non. negative integers. 
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6. 	(a) Find an initial basic feasible solution using 	5 
Vogel's approximation method and hence 
find an optimum transportation schedule 
for the following data : 

Destination 

A B C Capacity (in units) 

10 7 8 45 
Sources II 15 12 9 15 

III 7 8 12 40 

Demand (units) 25 55 20 

(b) An unbiased die is thrown. Let X be the 	3 
random variable denoting the number 
appearing on the throw of the die. Find the 
random variate X corresponding to 0.55. 

(c) Using the mixed generator 	 2 

rn +1 = (5rn  + 6) (modulo 7), 

Calculate r4  when r0  = 4. 

7. 	(a) A diet for a sick person must contain at least 
	

6 
4000 units of vitamins, 50 units of minerals 
and 1400 calories. Two foods A and B are 
available at a cost of Rs. 4 and Rs. 3 per unit, 
respectively. If one unit of Food A contains 
200 units of vitamins, 1 unit of mineral and 
40 calories, and one unit of Food B contains 
100 units of vitamins, 2 units of minerals 
and 40 calories. Find, by graphical method, 
what combination of foods A and B be used 
to minimise the cost. 
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(b) In an automobile company, the daily 	4 
production of scooters varies from 146 to 
154, depending upon the availability of raw 
material and other conditions, as shown in 
the chart below : 

Production 

per day 
146 147 148 149 150 151 152 153 154 

Probability 0.04 0.09 0.12 0.14 0.11 0.10 0.20 0.12 0.08 

Use the following random numbers 

80, 76, 43, 18, 65, 61, 57 

to simulate the process to find out the 
average number of scooters manufactured 
daily. 
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(e) 	x1  =1, x2  = 2, x3 =1 f -L--9-ff-UU --qTft -Tirrf 

fa-wrzr 31-Rit TATfrr 	: 

x1 x 2 + x3 = 4 

2x1  + x2  + x3  = 5 

2. 	(a) 	r-i 	cr fttrffiR-9- 	f--q I 	7- 41 fq-F4 
	

5 

z =x1  — 3x2  + 2x3  .WT 	d 44) ch tu I 

-T-4fT : 

3x1  —x2 + 2x3  < 7 

— 2x1  + 4x2  12 

— 4x1  + 3x2  + 8x3  5_ 10 

xi, x2, x3 	0 
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3. 	(a) Lilt  	 TT4 	tilt 	5 

Trtt gTT f -zrr nqr -TTITzr (Eft 4) 
,NI t : 

A BCD 

I 12 30 	21 	15 

II 
7-rq 

18 13 	9 	31 

III 44 30 	24 	21 

IV 23 30 	28 	14 

fa-zr-d7 3T ail xti TT4 FQ-R 

td.c-14-1 TITFT gild 

(b) () 	-5T-  lzfl-Trf 5 

t 3177 -crt t, fir -4=Pzi 10 fi,Fa t AT 
-fT(4-*1 ITR-zi 6 fq-9-apfd 

171- 	t F-14-1 rcl rt_l 	 : 

(i) 	-viTrr 	A-4 	 .-1t9611 

-Errwr 17-6-  

kut 

4. 	(a) 	"cr--  fqftitz 	41 4-11.41 3000 pct i i9fd—disi ti 	6 

1, 9ffki cf>1 e-11 ,1ci 100 T. t 341-{ mrd 

NTTuT 01,1d 9-fa-41:1 2.40 T. t I 7: c qcf 

t 	9-.WfiTzl 	31-7It 	e t I 	 Ychk 

f9.41-fta. 	: 

(i) 	3Trf2f-  3-T4T 4-1111 
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(ii) Mff0t131TchMcwt 

31Tit 	TrTzE 

(iv) 	5114 014 	inct 

(b) 	r-1+-1 cl t1cf ANT 31)TATITff NP -u chi c fffilN7 : 	4 

2x1  + 5x3  T 11m44l4)ku1 

x1 +x2,2 

2x1  +x2 +6x3  6 

x1 — X2 -I- 3x3 = 4 

x1/ x2, x3 	0 

5. 	(a) 	1-0-1 	,31-11 111 atiT7'f--4)' 	5 
31-4RT 41-4 t Ti“ : 

Aici -I ch dci 4-1 11-47r4 . 3-1-7F4 ( q -I A') 
A - 15 
B A 10 
C A 12 
D B 5 
E C 16 
F D 8 

t6qt 3*-7g 	ate yftz1 	ml VI 
r(-R wfr-d-w trq 	5(, .c-pH 3T-q-NT 7114 
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(b) 	-1   	ILPP ch 71chtzl fqfq Ac.,1 	: 	5 

3x1  + 4x2  chr 33fq-WIThm-TuT 

: 	3x1  —x2  < 12 

3x1  + 11x2  66 

x1, x2  —1")--d7 Turr“ 

6. 	(a) trr@ 	 cf;) 	fqfq 	3171)7.1WTk -14-1 	ci 
	

5 

3-Trqt Tj-TfTm 	7fici 

3-1-{ 	 3T1t- 	bde11-1 -c(R-4T1.  

I 
A B C 7*—rpti 	mii-m 
10 7 8 45 

II 15 12 9 15 

III 7 8 12 40 

(ciii-(1) 25 55 20 

(b) is 3-19FTITff 1:ItUT TT Alelf t I 441-f ri fM 11  X 	3 

-9f4 	3Tr -  ar 	1:1 	cr 

1t5r,4* 	 t I 0.55 -k -4717 

fq-q7 X 711 cr 	T I  

(c) fTN 
	

2 

rt., +1  = (5rn  + 6) ( 417{,(1 7) chi 701 

r4  IIRchrricf 	 r0 =4. 
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7. 	(a) 	.7-..411:117 044 etcf 	MR .4 4000 4chw.0 Icid1141-1, 	6 

50 5,4)W-a Tel7 ocsuf at 1400 4c-iirt4ir 	 

7FttI talTgl7AATBWIRTT: 4T. 3 3T. 

3irfff 	014I0 7 TT-6W t I zlt 311717 A 

'cIT 1711 14 200 qct)144   T*71 

tg 	oauf at 40 41rirt4it t 3-117 3T7IT B14 

100 4c6I4tir radinI-I, 2 4c6IV41 tgr-Nriociuf 

40 41orkti4( I VP*Ef fqrtT 	719' 

"FrTTR - 771:1 cht; fF7 MR A at B 

f*-kci Ift:Trrf   rch cif qui( zlir 	 I 

(b) 'crW 3#01:1*TF VP:r91 Tzt-Et tfffw 	c4 	4 

V-4 TM 770-TM a t 31-- ftErfd-EVk 37414. 

146 14 154 -kt tdT t 	 rch 
ctsfitii TRU*.  : 

3rfkkR 
146 147 148 149 150 151 152 153 154 

drkfil-f 

31-1TW-di 0.04 0.09 0.12 0.14 011 0.10 0.20 0.12 0.08 

1Trati 	 TzW 3trd Tit-AT Tff 

*T4 * f-67 ailwfta 	 

f-14-tiorism zmfrw-w #13ETt3V*T m,11,1 	: 

80, 76, 43, 18, 65, 61, 57. 
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