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BACHELOR'S DEGREE PROGRAMME (BDP) 

Term-End Examination 

01496 	June, 2014 

(APPLICATION ORIENTED COURSE) 

AOR-01 : OPERATIONS RESEARCH 

Time : 2 hours 	 Maximum Marks : 50 

(Weightage : 70%) 

Note : Question no. 1 is compulsory. Answer 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 a short proof or a counter 
example in support of your answer. 	 10 

(a) The number of basic feasible variables in a 
transportation problem of order m x n is 
m + n. 

(b) In an inventory model, the optimum order 
quantity decreases with the holding cost. 

(c) Expected length of a non-empty M/M/1 

queue is  X  , where A is arrival rate and p. 
— X 

is service rate. 

(d) The dual of the dual is the primal. 

(e) A non-critical activity cannot have zero total 
slack. 
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2. (a) Solve the following linear programming 
problem by graphical method : 

Maximize z = 5x
1 + 7x2 

subject to 
x1 + x

2 5. 4 

3x1  + 8x2 24 

10x + 7x2 5 35 

x x2 > 0 

(b) A particular item has demand of 3000 units 
per year. The cost of one procurement is 

100 and the holding cost per unit is 2.40 
per year. The replacement is instantaneous 
and no shortages are allowed. Determine the 
following : 

(i) The economic order quantity 
(ii) The number of orders per year 
(iii) The time between orders 
(iv) The total cost per year if the cost of one 

unit is 1 

3. (a) Find the dual of the following linear 
programming problem : 
Maximize z = 3x

1  — 2x2 
subject to 

xi 5- 4 
x2  5_ 6 

x1 + x
2 = 5 

— x2  <- —1 

xi, x2  0 

Your dual must have an unrestricted 
variable. 

AOR-01 	 2 



Jobs 

V 

(b) The time taken (in hours) by five different 
machines for completing five different jobs is 
given below 

Machines 

AB CD E 

10 5 13 15 16 

3 9 18 13 6 

10 7 2 2 2 

7 11 9 7 12 

7 9 10 4 12 

Find the optimal assignment. 

4. (a) The maintenance crew of a company is 
divided into two parts C1  and C2  which cares 

for the maintenance of the seven machines 
M1, M2, ..., M7. Crew C1  is responsible for 

replacement for the spare parts which are 
worn out, while crew C2  oils and resets the 

machines back for operation. The time (in 
hours) required by crews C1  and C2  on 

different machines is given below : 

Machines M1 M2 M3 M4 M5 M6 M7 

Crew C1  24 14 22 20 30 28 16 

Crew C2 11 20 8 18 10 6 4 

Find the sequence of the machines so that 
the total maintenance time is minimized. 
Also determine this minimum time. 	 5 
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(b) 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 processed by the 
cashier is 24 per hour. Arrival rate and 
service rate are distributed exponentially. 
Find the following : 

(i) The probability that the cashier is idle. 

(ii) The average number of customers in 
the system. 

(iii) The expected waiting time for a 
customer in the queue. 

(iv) The expected time that a customer 
spends in the system before being 
served. 	 5 

5. (a) Find an initial basic feasible solution of the 
following transportation problem using 
Vogel's approximation method : 

Destinations 

I 	II 	III 

Supply 

A 2 7 4 5 

B 3 3 1 8 

Sources C 5 4 7 7 

D 1 6 2 14 

Demand 7 .9 18 34 

Also, find the optimum solution of the 
problem. 	 5 
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(b) Find the shortest path from city 0 to city 6 in 
the following network map : 

6. (a) A small assembly plant assembles PCs 
according to the following 7 interlinked 
stages : 

Stage (1->2)(1-÷3)(1->4)(2->4)(2->5X3-*6)(4->6X5-47X6->7) 

Duration 
(in hours) 4 12 10 8 6 8 10 10 0 

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

(b) XYZ company buys items in lots of 500 boxes 
which is a 3 month supply. The cost per box 
is T.  125 and the ordering cost is 150. The 
inventory carrying cost is estimated at 20% 
of unit value. What is the total cost of the 
existing inventory policy ? How much money 
could be saved by employing the economic 
order quantity ? 
	

4 
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7. (a) A company manufactures 30 items per day. 
The sale of these items depends upon 
demand, which has the following 

distribution : 

Sales (units) : 27 28 29 30 31 32 

Probability : 0.10 0.15 0.20 0.35 0.15 0.05 

The production cost and sale price of each 

unit are 	40 and 	50, respectively. Any 

unsold product is to be disposed off at a loss 

of 15 per unit. There is a penalty of t 5 

per unit if the demand is not met. Use the 

following random numbers to estimate the 

profit/loss of the company for the next 

3 days : 

10, 99, 65 	 5 

(b) Solve the following integer linear 
programming problem by Branch and Bound 

method : 

Minimize z = 4x1  + 9x2 
subject to 

xi  + x2  7 

2x1  + 3x2  17 

x1, x2  0 

AOR-01 	 6 



7. aft. am-01 

titn4) wilt 4)1 4141 (*At%) 

Trgiff *tau 

T4, 2014 

(*emotive') Lickt4901) 

7.3kam.-01Pozr 

6411: 2 Itu2 	 alfirWffq 31i : 50 

(pci : 70%) 

*F: SR•I c(R94/ 1 i*ii arftrif / SM1 0.(94/ 2 4 7 xi 

	 WT? SM1 &PAT elc-17c-?ej T metiq *? *? 

3757-7ft 401 / 

	

. P4-1 	A.  tt) 	 31 	cf, -1-14 
3n:F4 ? 3 39 	*feu zcitA-  Nc5cWui 

TZT PTE W-A7I 	 10 

() elk m x n ak41 Trft-gp Tp:R:Err 3TrtTrft TirId 

(w) 	TrrffEe -W 	4Eciii aft -cur war 
MI~Id i ift .-1T 

(TO i alitT 	tik *1-  Nreihil ocili  21/4,  
11— 

t, Ae 	x al-Frrrq 3 µ4-4T 

('a) acit tr ter 31TO i)cn I 

aTONW 	w 	tfirFT qre4 t 

tichci I I 

	

AOR-01 	 7 	 P.T.O. 



	

2. 	PHICIRsid IfW tar1:14 	Twitrzr f4RT 
trflA7 : 

z = 5x1 + 7x2 W.  3litr*61:47T trr—A7 
q.-1ft 

x1 + x2 4 
3x1  + 8x2  <— 24 
10x1  + 7x2 — <35 
x x > 0 	 6 l' 2 

NI) 	Q I* 3000 T*-4 	 t I 
mirki t c1I Id 	100 AT %UM 	WI1 	2.40 
m 	T*1 Mic) qri t I "grff"(:9.1TER. 	t 3T1T 
WI.  3P-74 	3-WA 	tI piHiziRsid 
-fttriftff Alf-4R : 
(i) 3pf2k 344( NIA! 
(ii) aTTO tr 	mRi 
(iii) Wr4 
(iv) To cniqd 31-ft qtif eirq 	*cbi 	1-1I 

1t 	 4 

	

3. 	 1Rsich *gm TP:R:Err -*t tet 	 

z = 3x — 2x2  W alftr*---diftTur tri* 7..o.w  1 	2 

x1  < 4 

x2 6 
x1 + x2 = 5 
— x2 < — 1 
xr  x > 0 2 — 

3Trcr4rad1i4 	3Ted-4fiTff 	 -ri*RI 	4 

AOR-01 	 8 



V 

(t) ITN few Tit-4Trrtrtq -F4Tq-171 mitii 	o 
ct)k 	A 	Trw (Eiti 4) -11-d Rqi ITT : 

• 
A B C D E 

10 5 13 15 16 

3 9 18 13 6 

10 7 2 2 2 

7 11 9 7 12 

7 9 10 4 12 

*ECM 44d9' Tff 0:14R I 	 6 

4. 	 m+-4-11* ttskt.lia 	111711 ci 	c2  
A 4-ter Am' 	41-441 A Rrd Trtal ml, 
M2, ..., M7 	kNOSI1c1 	tlirgTF crbt t I 
Cl  TZ*31R1:2TTER* rt.-R Nr4-4R 
fErg-fiz \311 t, 74% 	C2  ;C1 0411eht TRft91 

RR licq, cboi t I col-  C1  at{ C2  
1-1k .1 .  tot oil4 awl! Trw (Eit A) 

Rell ITT : 

• m 1 M2  2 M3  3 m 4 m 5 m 6 m M7 Hkn 

1 C1  24 14 22 20 30 28 16 

11 20 8 18 10 6 4 1 C2 

Tff 	r 	1>o 
tt.siktgia WT 	.RL4dir Trqzr 1  vd 
tlf-A7 

AOR-01 
	

P.T.O. 



(a) T 	z 4 dy40 l 	(51,4041 	I 	14a 

20 ,I .t 	Izi--tt7 aT 	I it 5r 

-1ZT atffdq 24 7TA 	-Tzi4T01 It 4101 t 

3IFFT4 7 a* <211 7 mRk.iliicP 

	*rrAR : 

(i) 	kgqii-41* (.s1141 	 Al- 	ff1cbc11 I 

-5rErrr4t 4 7rg4*1-  ailuaq tit 	4l 

tik nrgci NrenDid mcflkir 	 

(iv) McelINIcl 	 'MA 

ch4 4 	lc' fo-draT I 	 5 

5. 	() 	 Mel 41 	-IH 	Ncl 

tat-4p (Frr 	 amrket Tirrff 

I III 

V licioq 

II 

A 2 7 4 5 

B 3 3 1 8 

t4 cl C 5 4 7 7 

D 1 6 2 14 

ITTIT 7 9 18 34 

TFR:EIT 	tic i:f 	 1ftATF1te4R I 	 5 

AOR-01 	 10 



N) 	4T-4* TERWA TR 0 Ti 6 
lzja1:1 TrrTi -rff*tr4R : 

5 

6. () t i PC 61-A 	cfg-441 (3T-Aurdi 

14-11Cifisid 	31TERT A*7 7 ltuil argITT PC 

WT.  (1->2)(1-*3)(1->4)(2-44X2->5)-(3->6)(4->6).(5-47)(6--->7) 

3141IT 
Ota 4) 

4 12 10 8 6 8 10 10 0 

4-e-4 aft espw 3 -411.  Ncbit wirdw 721 
tatilAii 4 to cryk4 	3-11 	 areo wa.  
fit, I 	 6 

XYZ cbia-i 500 eicrti. *•Ft dc 4-11 Igkrc& t 

"k 3 ii 	1a tr tot I 	 -4-417 

125 3* aft 	 150 t I Tire01 

kigttsna 

	

	)ii 40 	 Al.  20% 3131:1Aff *I• 
I -141--v grr---dkt -11rd 

? aTrfik alfiT Tur 	114rrru cnk4) 
etcivii tictmi ? 4 

AOR-01 	 11 	 P.T.O. 



7. ('i) i 	ch1-14 30 	.5frecg 	 ' I T4 1:g3.11 
tt 1.19l Or TR 37.017 t, ft:F*1 sie..1 

tgd : 

WA. 

 

O: 27 28 29 30 31 32 

0.10 0.15 0.20 0.35 0.15 0.05 NI 	4101  : 

Jc4►c-i ov ► i atT rtsi9P °No 

	

 	40 	50 t I 	 rtgcn 	qi:k1 

	

15 i1 	 r*-4 * T*74Ri ft*TeT A ► ct ►  
t I 1:Ftrf * 	Ter 	5 Uri T*4 *T 
TriT 	zrr-q 
cnk4)   aTTA 3 fq•ii *T 7T3-TM►  
31TWrffff trr77 : 

10, 99, 65 	 5 

(T4) -11-1 ,tgo TEk 	34grgrq TrriErr 
aTIT Trit4-4 leg gRi 	(-itrr-4R : 
z = 4x1  + 9x2 	-T111-nchtul Alf-4R 

x1  + x2  > 7 

2x1  + 3x2  >— 17 

x1, x2  > 0 
	

5 

AOR-01 	 12 	 2,000 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

