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BACHELOR’S DEGREE PROGRAMME 

(BDP) 

Term-End Examination 

June, 2021 
AOR-01 : OPERATIONS RESEARCH 

Time : 2 Hours     Maximum Marks : 50 

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

 (ii)  Answer any four questions out of 

Question Nos. 2  to 7.  

 (iii) Use of calculators 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 :  10 
(i) At any iteration of the simplex method, if 

there is at least one basic variable in the 
basis at zero level and all (Z C ) 0j j− ≥ , 

the solution is degenerate.   
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(ii) ABC classification system in inventory 
management, classifies the items of the 
stock according to the annual consumption.  

(iii) For a “Poisson exponential single sever and 

infinite population” queuing model, the 

expected mean is equal to the arrival rate.  

(iv) In critical path analysis, the word CPM is 

probabilistic in nature.  

(v) Assignment problem cannot be solved 

using simplex technique.  

 2. (a) Solve the following L. P. problem by two- 

phase method : 5 

Min. : 

1 2z x x= +   

subject to : 

1 22 4x x+ ≥    

1 27 7x x+ ≥    

     1 2, 0x x ≥ . 

(b) Use Branch and Bound technique to solve 

the following problem : 5 
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Max. : 

1 27 9z x x= +  

s. t. : 

1 23 6x x− + ≤  

    1 27 35x x+ ≤  

           ≤ 10 ,x  ≤2 7.x                  
1x  and 2x  are integers.       

3. (a) A toy company manufactures two types of 
dolls; a basic version–doll A and a deluxe 
version–doll B. Each doll of type B, takes 
twice as long to produce as one of type A, 
and the company would have time to make 
a maximum of 2000 dolls per day, if it 
produced only the basic version. The 
supply of plastic is sufficient to produce 
1500 dolls per day (both A and B 
combined). The deluxe version requires a 
fancy dress of which there are 600 per day 
available. If the company makes profit of  
` 3 and ` 5 per doll, respectively, on doll A 
and B; how many of each should be 
produced per day in order to maximize 
profit ? Solve using graphical method.  5 

(b) Five tasks are to be assigned among five 
men. The time taken by each man for each 
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task is given below. Assign the tasks to 
men optimally : 5 

  Man 

  I II III IV V 

Task 

A 1 3 2 3 6 

B 2 4 3 1 5 

C 5 6 3 4 6 

D 3 1 4 2 2 

E 1 5 6 5 4 

4. (a) Solve the following transportation problem : 
5 

         Store 
Factory 1S  2S  3S  4S  

Availability 

1F    1 2 1 4 30 

2F   3 3 2 1 50 

3F   4 2 5 9 20 

Requirement 20 40 30 10 100 

(b) An investment company wants to study the 
investment proposals based on the profit 
factor. While analysing a new investment 
proposal, the company estimated the 
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probability distribution for the profit as 
follows : 5 

Profit  
(in thousands) 

Probability 

3 0.1 

5 0.2 

7 0.4 

9 0.2 

10 0.1 

Using the random numbers :  
19, 7, 90, 2, 57, 28 

simulate the profit of the company for six 
trials.  

5. (a) 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 : 6 
(i) The probability that the cashier in 

idle. 
(ii) The average number of customers in 

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

in the system.  
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(iv) The average number of customers in 
the queue.  

(b) Draw a network diagram for the following 
set of operations : 4 

Operations Post Operations 

A Precedes B, C 

B Precedes D, E 

C Precedes D 

D Precedes F  

E Precedes G 

F Precedes G 

6. (a) Find the critical path for the following 
network : 5 

 

 

 

 

 

 
(b) Four counters are being run on the frontier 

of a country to check the passports and 
necessary papers of the tourists. The 
tourists choose a counter at random. If the 
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arrivals at the frontier is Poisson at the 
rate λ and the service time is exponential 

with parameter 
2
λ , what is the  

steady-state average queue length at each 
counter ?  5 

7. (a) An item is produced at the rate of 50 items 
per day. The demand occurs at the rate of 
25 items per day. The setup cost is ` 100 
per setup and holding cost is ` .01 per unit 
of item per day. Find the economic lot size 
for one run, assuming that the shortages 
are not permitted.  5 

(b) Write the dual of the following problem : 5 
Maximize : 

1 2 3 4 52x x x x x+ − + −  

subject to : 
    1 2 3 4 5x x x x+ − + ≤   

        1 2 43 5 7x x x− + ≤  

1 2 3 54 2 6 10x x x x+ − − =   

        1 2 3 4 5, , , , 0x x x x x ≥ . 
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      AOR-01 

Lukrd mikf/ dk;ZØe (ch-Mh-ih-) 

l=kkar ijh{kk 

twu] 2021 

,-vks-vkj--01 % lafØ;k foKku 

le; % 2 ?k.Vs     vf/dre vad % 50 

uksV % (i) iz'u la[;k 1 djuk vfuok;Z gSA  

 (ii) iz'u la[;k 2 ls 7 rd dksbZ pkj iz'u gy 

dhft,A 

 (iii) dSydqysVj dk iz;ksx djus dh vuqefr ugha 

gSA 

1- fuEufyf[kr esa ls dkSu&ls dFku lR; gSa vkSj dkSu&ls 

vlR; gSa \ vius mÙkj ds i{k esa ,d laf{kIr miifÙk 

;k izfRk mnkgj.k nhft, % 10 

(i)  ,d/k fof/ dh fdlh Hkh iqujko`fÙk eas ;fn 

'kwU; Lrj ij vk/kj esa de&ls&de ,d 
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vk/kjh pj gS vkSj lHkh (Z C ) 0j j− ≥  gSa] rks  

gy viHkz"V gksxkA 

(ii)  ekylwph izca/u dk ABC oxhZdj.k LVkWd ds 

mRiknksa dks okf"kZd [kir ds vuqlkj oxhZÑr 

djrk gSA  

(iii)  ,d IokW;lka pj?kkrkadh; ,dy lsod vkSj 

vifjfer lef"V ds iafDr fun'kZ es izR;kf'kr 

ekè;] vkxeu nj ds cjkcj gksrk gSA  

(iv)  Økafrd iFk fo'ys"k.k esa] 'kCn CPM dh izÑfr 

izkf;drk ij vk/kfjr gSA  

(v)  fu;ru leL;k dks ,d/k rduhd ls gy ugha 

fd;k tk ldrk gSA  

2- (d)  fuEufyf[kr LP leL;k dks f}&pj.k ,d/k 

fof/ ls gy dhft, % 5 

1 2z x x= +  
        dk U;wurehdj.k dhft,] 

 tcfd % 

1 22 4x x+ ≥    

1 27 7x x+ ≥    

     ≥1 2, 0.x x   
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([k)  'kk[kk vkSj ifjc¼ fof/ dk iz;ksx djds 

fuEufyf[kr leL;k dks gy dhft, % 5 

 1 27 9z x x= +  dk vf/drehdj.k dhft, 

 tcfd % 

1 23 6x x− + ≤  

    1 27 35x x+ ≤  

               ≤ 10 ,x   ≤2 7.x  

 1x  ,oa 2x  iw.kk±d gSaA  

3- (d)  ,d f[kykSus cukus okyh daiuh nks izdkj dh 

xqfM+;ksa dk fuekZ.k djrh gS&,d vk/kjHkwr izdkj] 

xqfM+;k A vkSj nwljh MhyDl izdkj] xqfM+;k BA 

B izdkj dh izR;sd xqfM+;k esa yxk le; A izdkj 

dh izR;sd xqfM+;k cukus esa yxus okys le; dk 

nqxquk gS] vkSj daiuh ds ikl vf/dre 2000 

xqfM+;k izfrfnu cukus dk le; gS] ;fn lHkh 
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xqfM+;k vk/kjHkwr izdkj dh cuk;h tkrh gSaA 

IykfLVd dh iwfrZ Hkh 1500 xqfM+;k izfrfnu (A 

vkSj B nksukas feykdj) ds fy, miyC/ gSA 

MhyDl izdkj dh xqfM+;ksa ds fy, ,d iQSalh Mªsl 

dh vko';drk gS tks 600 izfrfnu ds vuqlkj gh 

miyC/ gSA ;fn daiuh xqfM+;k A vkSj B izdkj 

ij Øe'k% ` 3 vkSj ` 5 izfr xqfM+;k dk ykHk dj 

ldrh gS] rks ykHk dk vf/drehdj.k djrs gq, 

izfrfnu izR;sd izdkj dh fdruh xqfM+;k¡ cukuh 

pkfg, \ bls xzkiQh; fof/ ls gy dhft,A 5 

([k)  ik¡p dk;Z ik¡p O;fDr;ksa dks ck¡Vus gSaA izR;sd 

O;fDr }kjk izR;sd dk;Z iwjk djus eas yxk le; 

vkxs fn;k x;k gSA b"Vre le; ds fy, O;fDr;ksa 

esa dk;ks± dk fu;ru dhft, % 5 
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  O;fDr 

  I II III IV V 

dk;Z

A 1 3 2 3 6 
B 2 4 3 1 5 
C 5 6 3 4 6 
D 3 1 4 2 2 
E 1 5 6 5 4 

 4- (d)  fuEufyf[kr ifjogu leL;k dks gy dhft, % 5 

    LVksj

iQSDVjh 
1S  2S  3S  4S  miyC/rk

1F    1 2 1 4 30 

2F   3 3 2 1 50 

3F   4 2 5 9 20 

vko';drk 20 40 30 10 100 

([k)  ,d fuos'k daiuh ykHk dkjd ds vk/kj ij 

fuos'k izLrkoksa dk vè;;u djuk pkgrh gSA u, 

fuos'k izLrko dk fo'ys"k.k djus esa dEiuh us 
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ykHk ds fy, fuEukuqlkj izkf;drk caVu vkdfyr 

fd;k % 5 

ykHk (gtkjksa esa) izkf;drk 

3 0.1 

5 0.2 

7 0.4 

9 0.2 

10 0.1 

 ;kn`fPNd la[;kvksa 19] 7] 90] 2] 57] 28 dk 

iz;ksx djrs gq, N% iz;klksa ds fy, daiuh ds ykHk 

dk vuqdj.k dhft,A  

5- (d)  ,d lqijekdsZV esa dsoy ,d [ktkaph gSA O;Lrre 

?kaVksa eas 20 xzkgd izfr ?kaVs dh nj ls vkrs gSaA 

[ktkaph ,d ?kaVs  esa vkSlru 24 xzkgdksa dks ns[krk 

gSA fuEufyf[kr ifjdfyr dhft, % 6 

 (i)  [ktkaph ds fuf"Ø; jgus dh izkf;drkA 

 (ii)  iafDr&iz.kkyh esa xzkgdksa dh vkSlru la[;kA 

 (iii) xzkgd }kjk iz.kkyh esa fcrk;k x;k vkSlr 

le;A 

 (iv)  iafDr esa xzkgdksa dh vkSlr la[;kA 

 [ 14 ] AOR-01 

   

([k)  fuEufyf[kr lafØ;kvksa ds leqPp;ksa ds fy, 

usVodZ vkjsf[kr dhft, % 4 

lafØ;k ckn dh lafØ;k,¡ 

A B, C ls vkxs 

B D, E ls vkxs 

C D ls vkxs 

D F ls vkxs 

E G ls vkxs 

F G ls vkxs 

6- (d)  fuEufyf[kr usVodZ dk Økafrd iFk Kkr dhft, % 
5 

 

 

 

 

 

([k)  i;ZVdksa ds ikliksVZ vkSj vko';d dkxtkrksa dh 

tk¡p djus ds fy, ,d ns'k dh lhekar ij pkj 

dkmaVj yxk, x, gSaA i;ZVd ;kn`fPNd ,d 
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dkmaVj pqurs gSaA ;fn i;ZVdksa dk lhekar ij 

vkxeu nj λ IokW;lka cafVr gS vkSj ;fn lsok 

dky izkpy 
2
λ  okyk pj ?kkrkadh; caVu gSa] rks 

izR;sd dkmaVj ij fLFkj voLFkk vkSlru iafDr 

yEckbZ D;k gS \ 5 

7- (d)  ,d mRikn 50 mRikn izfrfnu dh nj ls fufeZr 

gksrk gSA ek¡x 25 mRikn izfrfnu dh nj ls gksrh 

gSA LFkkiuk ykxr ` 100 izfr LFkkiuk gS vkSj 

j[kko ykxr ` .01 izfr bdkbZ izfrfnu gSA ,d ykWV 

ds fy, b"Vre ykWV vkdkj] ;g ekudj fd deh 

gksus dh vuqefr ugha gS] Kkr dhft,A 5 

([k)  fuEufyf[kr leL;k dh }Srh fyf[k, % 5 

 1 2 3 4 52x x x x x+ − + −  dk vf/drehdj.k 

dhft,] tcfd % 

1 2 3 4 5x x x x+ − + ≤   

        1 2 43 5 7x x x− + ≤  

1 2 3 54 2 6 10x x x x+ − − =   

        ≥1 2 3 4 5, , , , 0.x x x x x  
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