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Time : 2 Hours  Maximum Marks : 50 
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Note : (i) Question No. 1 is compulsory.  

 (ii) Attempt any four questions out of 

Question Nos. 2  to 7. 

 (iii) Use of calculator 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 :   5×2=10 

 (i) In the graphical  representation of a 

LPP, the bounded region is known as 

feasible solution region. 
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 (ii) Game theory always provides solution 

of mixed strategies. 

 (iii) In the penalty method, a cost difference 

indicates the penalty of not using the 

least cost route. 

 (iv) In a assignment problem, the main 

assumption is that one job can be 

assigned to only one facility. 

 (v) Poisson distribution has equal mean 

and variance. 

2. (a) Customers arrive at a box office 

window, being manned by single 

individual, according to a Poisson input 

process with a mean rate of 30 per hour. 

The time required to serve a customer 

has an exponential distribution with a 

mean of 90 seconds. Find the average 

waiting time of a customer. 

  Also determine the average number of 

customers in the system and average 

queue length. 5 
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 (b) A company plans to consume 760 units 

of a particular component. Past records 

indicate that purchasing department  

spent ` 12,555 for placing 15,500 

purchase orders. The average inventory 

was valued at ` 45,000 and the total 

storage cost was ` 76,500 which 

included wages, rent, taxes, insurance 

etc., related to store department. The 

company borrows capital at the rate of 

10% a year. If the price of a component 

is ` 12 and lot size is 10, find the 

following : 5 

  (i) Purchase price per year 

  (ii) Purchase expense per year 

  (iii) Storage expenses per year 

  (iv) Capital cost per year 

  (v) Total cost per year 
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3. (a) Solve the following assignment  

problem : 5 

1 2 3 4

A 10 12 19 11

B 15 10 7 8

C 12 14 13 11

D 8 15 11 9

 

 (b) Solve the following transportation 

problem : 5 

                  Destination 

      

4. Give the dual of the following Linear 

programming problem : 10 

 Minimize  

Z = 2x1 + 3x2 + 4x3 

 Subject to the constraints : 

    2x1 + 3x2 + 5x3  2 

    3x1 + x2 + 7x3  3 

   x1 + 4x2 + 6x3  5 

 x1, x2 ≥ 0 and x3 is unrestricted.  

 Also, solve the dual problem using dual 

simplex method. 

   Origin 
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5. (a) For the network  

   

  find the shortest route. 5 

 (b) Find the sequencing for the following 

problem :   5 

Job   Machine A Machine B 

1 10 15 

2 12 11 

3 13 8 

4 7 9 

5 14 8 

6 5 7 

7 16 16 

  Also, find the elapsed time and idle 

time for each of the machines. 
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6. (a) Use simplex method to solve the 

following LPP. 

  Maximize :  

Z = 3x1 + 5x2 

  Subject to the constraints : 

    3x1 + 2x2  18 

                   0   x1 4  

                  0   x2 6 

                     x1, x2  0 6 

 (b) The probability distribution of profit of 

a company is as given below : 

Profit  

(in thousand) 
Probability 

3 0.1 

5 0.2 

7 0.4 

9 0.2 

10 0.1 

  Using the random number 19, 7, 90, 2, 

57 and 28, simulate the profit of the 

company for six trials. 4 
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7. (a) An electrical goods manufacturing 

company produces two products P1 and 

P2. Products are produced and sold on a 

weekly basis. The weekly production 

cannot exceed 25 for product P1 and  

30  for product P2 because of limited 

available facilities. The company 

employs total of 60 workers. Product P1 

requires 2 man-weeks of labour, while 

P2 requires one man-week of labour. 

Profit contribution of P1 is ` 60 and of 

P2 is ` 40. Formulate it as an LPP and 

solve for maximum profit using 

graphical method.   5 

 (b) For air ticket booking, there are two 

counters for customers. The customers 

arrive in Poisson distribution at an 

average rate of 9 per hour. The service 
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time for booking clerks at both the 

counters are exponentially distributed 

with mean time of 15 minutes. The 

counters remain open for 8 hours per 

day.   5 

  (i) Find the hours of the day for which 

both the clerks are busy. 

  (ii) Find the expected waiting time of a 

customer in the queue.   
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 AOR–001 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2026 

(O;ogkjewyd ikB~;Øe) 

,-vks-vkj-&001 % ifjpkyu vuqlU/kku 

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

Hkkfjrk % 70% 

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

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

 (iii) dSYdqysVj dk iz;ksx djus dh vuqefr ugha gSA 

1- fuEufyf[kr dFkuksa esa ls dkSu ls dFku lR; ;k vlR;  

gSa \ vius mÙkj ds i{k esa laf{kIr miifÙk ;k izfrmnkgj.k 

nhft, %   10 

 (i) ,d LPP ds xzkQh; izn'kZu esa ifjc¼ izns'k] 

lqlaxr gy izns'k gksrk gSA 
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 (ii) [ksy fl¼kUr ls ges'kk gy esa fefJr ;qfDr;k¡ izkIr 

gksrh gSaA 

 (iii) isuYVh fof/k esa] ykxr varj n'kkZrk gS fd isuYVh 

U;wure ykxr iFk ugha iz;ksx dj jgh gSA 

 (iv) fu;ru leL;k esa] eq[; ekU;rk ;g gS fd ,d tkWc 

dk ,d gh lqfo/kk ds fy, fu;ru gksrk gSA 

 (v) Iokalk caVu dk ek/; vkSj izlj.k leku gksrk gSA 

2- (d) ,d ckWDl vkWfQl f[kM+dh ij tks fd ,d lsod 

}kjk pyk;h tkrh gS] xzkgd 30 izfr ?kaVk dh ek/; 

nj ls igq¡prs gSaA ,d xzkgd dh lsok esa 90 sec 

ek/; okyk pj?kkrkadh; caVu le; yxrk gSA xzkgd 

dk ek/; izrh{kk dky Kkr dhft,A ladk; esa 

mifLFkr xzkgdksa dh vkSlr la[;k vkSj vkSlru iafDr 

yEckbZ Kkr dhft,A 5 

 ([k) ,d dEiuh ,d fo'ks"k mRikn dh 760 bdkb;k¡ 

iz;ksx djrh gSA iqjkus fjdkWMZ ls irk pyrk gS fd 

[kjhn foHkkx 15500 vkMZj [kjhnus ds fy,  
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` 12,555 [kpZ djrk gSA vkSlru eky lwph eku  

` 45,000 gS vkSj dqy j[kj[kko ykxr ` 76,500 

gS ftlesa HkÙkk] fdjk;k] VSDl vkSj chek 'kkfey gSaA 

dEiuh 10% dh nj ls dqN ykxr ,d o"kZ ds fy, 

m/kkj ysrh gSA ;fn mRikn dh dher ` 12 gS vkSj 

ykWV lkbt 10 gS] rks fuEufyf[kr Kkr dhft, % 5 

  (i) izfro"kZ [kjhn ewY; 

  (ii) izfro"kZ [kjhn [kpZ  

  (iii) j[kj[kko [kpZ izfro"kZ 

  (iv) iw¡th ykxr izfro"kZ 

  (v) dqy ykxr izfro"kZ 

3- (d) fuEufyf[kr fu;ru leL;k gy dhft, % 5 

        

1 2 3 4

A 10 12 19 11

B 15 10 7 8

C 12 14 13 11

D 8 15 11 9
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 ([k) fuEufyf[kr ifjogu leL;k gy dhft, % 5 

xarO; 

   

4- (d) fuEufyf[kr jSf[kd izksxzkeu leL;k dh }Srh  

fyf[k, %  10 

Z = 2x1 + 3x2 + 4x3 dk U;wurehdj.k dhft, 

  tcfd 

    2x1 + 3x2 + 5x3  2 

    3x1 + x2 + 7x3  3 

   x1 + 4x2 + 6x3  5 

  x1, x2 ≥ 0 vkSj x3 vizfrcaf/kr gSaA  

  bl }Srh leL;k dks }Srh&,d/kk fof/k ls gy Hkh 

dhft,A 

lzksr 
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5- (d) fuEufyf[kr usVodZ yhft, % 5 

   

 

 

 

  U;wure iFk Kkr dhft,A 

 ([k) fuEufyf[kr leL;k dk vuqØe Kkr  

dhft, % 

tkWc   e'khu A e'khu B 

1 10 15 

2 12 11 

3 13 8 

4 7 9 

5 14 8 

6 5 7 

7 16 16 

  dqy O;rhr le; vkSj izR;sd e'khu dk [kkyh jgus 

dk le; Kkr dhft,A   5 
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6- (d) fuEufyf[kr LPP dks ,d/kk fof/k ls Kkr  

dhft, %   6 

Z = 3x1 + 5x2 dk vf/kdrehdj.k dhft, 

  tcfd 

    3x1 + 2x2  18 

                     0   x1 4  

                     0   x2 6 

                      x1, x2  0.  

 ([k) ,d dEiuh ds ykHk dk izkf;drk caVu fn;k x;k  

gS % 

ykHk (gtkj 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 vkSj 28 dk 

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

dk vuqdj.k dhft,A   4 
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7- (d) fctyh dk lkeku cukus okyh ,d dEiuh nks mRikn 

P1 vkSj P2 cukrh gSA mRiknksa dks cukdj lkIrkfgd 

vk/kkj ij cspk tkrk gSA lhfer lqfo/kk,¡ gksus ds 

dkj.k P1 dk lkIrkfgd mRiknu 25 vkSj P2 dk 

lkIrkfgd mRiknu 30 ls T;knk ugha gks ldrk gSA 

dEiuh dqy 60 vkneh dke ij yxkrh gSA mRikn 

P1 ds fy, 2 vkneh&lkIrkfgd Je vkSj mRikn  

P2 ds fy, ,d vkneh&lkIrkfgd Je vko';d 

gSA P1 dk ykHk ` 60 vkSj P2 dk ykHk ` 40 gSA 

bls LPP ds :Ik esa lwf=r dhft, vkSj xzkQh; fof/k  

dk iz;ksx djds vf/kdre ykHk ds fy, gy 

dhft,A   5 

([k) gokbZ tgkt dh fVdV dh cqfdax ds fy, ;kf=;ksa ds 

fy, nks dkmaVj gSaA ;k=h izfr ?kaVk 9 dh vkSlr nj ls 

Iokalk caVu esa vkrs gSaA nksuksa dkmaVjksa ij cqfdax 
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DydZ ds fy, lsokdky pj?kkrkadh; caVu esa gSA 

ftldk ek/; dky 15 feuV gSA dkmaVj izfrfnu 

8 ?kaVs [kqys jgrs gSaA   5 

 (i) fnu ds os ?kaVs Kkr dhft, ftuesa nksuksa DydZ 

O;Lr jgrs gSaA 

 (ii) ;k=h dk iafDr esa izR;kf'kr izrh{kk le; Kkr 

dhft,A 

  

   

× × × × × 


