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(Application Oriented Course) 

AOR–01 : OPERATIONS RESEARCH 

Time : 2 Hours     Maximum Marks : 50 

Weightage : 70% 

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

 (ii)  Answer 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) The union of any two convex sets is  
convex. 
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(ii) The LPP : 

Max. : 

1 2Z 8x x= +   

Subject to : 

1 28 8x x+ ≤   

1 22 6x x+ ≤   

1 23 6x x+ ≤   

1 26 8x x+ ≤   

1 2, 0x x ≥ .  

has infinite number of optimal solutions. 
(iii) Unbalanced Assignment problem cannot be 

solved. 

(iv) The game G with payoff : 

 B 

A 
   2 6 

– 2 λ   

is strictly determinable, whatever λ  may 
be. 

(v) Dual of a dual of an LPP is primal. 

2. (a) A manufacturer has to supply 12000 units 

of a product per year to his customers. The 
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demand is fixed and known and the 

shortage cost is assumed to be infinite. The 

inventory holding cost is ` 0.20 per unit per 

month and the setup cost per run is  

` 350. Determine : 5 

(i) the optimum run size 

(ii) optimum scheduling period 

(iii) minimum total expected yearly cost. 

(b) A self-service store employees one cashier 
at its counter. 9 customers arrive on an 
average every 5 minutes while the cashier 
can serve 10 customers in 5 minutes. 
Assuming Poisson distribution for arrival 
rate and exponential distribution for 
service rate, find : 5 

(i) Average number of customers in the 
system. 

(ii) Average number of customers in 
queue. 

(iii) Average time a customer spends in the 
system. 

(iv) Average time a customer waits before 
being served. 
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3. (a) Solve the following LPP : 5 

Min. : 
 1 2Z 5 2x x= −   

Subject to : 

1 22 3 1x x+ ≥   

       1 2, 0x x ≥ . 

(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 

probability distribution for the profit as 
follows : 

Profit  
(in thousands) 

Probability 

3 0.1 

5 0.2 

7 0.4 

9 0.2 

10 0.1 

Use the random numbers : 19, 7, 90, 2, 57, 
28. Simulate the profit of the company for 
six trials. 5 



 [ 5 ] AOR–01 

D–3244/AOR–01  P. T. O. 

4. (a) Solve the following Transportation  
problem : 6 

  Destinations  

  1 2 3 4 Availability 

 1 21 16 25 13 11 

Sources 2 17 18 14 23 13 

 3 32 27 18 41 19 

Requirements 6 10 12 15  

(b) Solve the following Assignment problem : 4 
 I II III IV V 

1 11 17 08 16 20 
2 09 07 12 06 15 
3 13 16 15 12 16 
4 21 24 17 28 26 
5 14 10 12 11 13 

5. (a) In a Cargo loading problem, there are four 
items of different per unit weight and 
values as given below : 

Item Weight/Unit Value/Unit 
i wi vi 
1 1 1 
2 3 5 
3 4 7 
4 6 11 
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The maximum Cargo load is restricted to 
17 units. How many units of each item be 
loaded to maximize the value ? 5 

(b) A firm uses every year 12000 units of a 
raw material costing ` 1.25/unit. Ordering 
cost is ` 15/order and holding cost is 5% per 
year of average inventory : 5 

(i) Find EOQ. 

(ii) The firm follows EOQ purchasing 
policy. It operates for 300 days per year. 
Procurement time is 4 days and safety 
stock is 400 units. Find the re-order point, 
the maximum inventory and average 
inventory.  

6. (a) Write the dual of the following LPP : 4 

Max. : 

1 2 3Z 2x x x= + +   

Subject to : 

       1 2 3 6x x x+ + ≥   

   1 2 33 2 3 3x x x− + =   

1 2 34 3 6 1x x x− + − =   

              1 2 3, , 0x x x ≥ . 
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(b) A branch of State Bank has only one typist. 
Since the typing rate is randomly 

distributed approximating a Poisson 
distribution with mean service rate of  
8 letters/hr. The letters arrive at a rate of 

5/hr. during the entire 8 hours work day. If 
the typewriter is rented at ` 1.50/hr., 
determine : 6 

(i) The percent time an arriving letter 
has to wait. 

(ii) Average system time. 

(iii) Average idle time cost of the type- 
writer/day. 

7. (a) Given the following data, prepare a 

network. Also identify the critical path and 
its duration : 5 

Activity Duration 

1—2 6 

1—3 3 

1—4 5 

2—5 4 



 [ 8 ] AOR–01 

D–3244/AOR–01   

2—8 5 

3—6 7 

4—6 4 

4—7 6 

5—8 3 

6—8 4 

6—9 3 

7—9 2 

8—10 6 

9—10 5 

(b) Use the dual simplex method to solve the 
following LPP : 5 

Max. : 

1 3Z 2x x= − −   

Subject to : 

    1 2 3 5x x x+ − ≥   

1 2 32 4 8x x x− + ≥   

          1 2 3, , 0x x x ≥ . 
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      AOR–01 

Lukrd mikf/ dk;ZØe (ch- Mh- ih-) 

l=kkar ijh{kk 

fnlEcj] 2024 

(O;ogkjewyd ikB~;Øe) 

,-vks-vkj--01 % lafØ;k foKku 

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

      Hkkfjrk % 70%  

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

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

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

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

dkSu&ls vlR; gSa \ vius mÙkj ds i{k esa ,d laf{kIr 

miifÙk ;k izfRk&mnkgj.k nhft, % 5×2=10 

 (i) fdUgha nks voeq[k leqPp;ksa dk lfEeyu voeq[k 

gksrk gSA 
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 (ii) LPP] 1 2Z 8x x= +  dk vf/drehdj.k dhft, 

tcfd % 

1 28 8x x+ ≤   

1 22 6x x+ ≤   

1 23 6x x+ ≤   

1 26 8x x+ ≤   

     1 2, 0x x ≥   

ds vuar b"Vre gy gSaA 

 (iii) vlarqfyr fu;ru leL;k gy ugha dh tk ldrh 

gSA 

 (iv) Hkqxrku vkO;wg % 

 B 

A 
   2 6 

– 2 λ   

okys [ksy G dk λ ds fdlh Hkh eku ds fy, 

gy fudy ldrk gSA 

 (v) fdlh LPP dh }Srh dh }Srh vk| gksrh gSA 
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2- (d) ,d fuekZrk dks vius xzkgdksa dks ,d mRikn dh 

12000 bdkb;k¡ izfr o"kZ nsuh gSaA ek¡x fu;r gS 

vkSj vHkko ykxr vuar gSA ekylwph /kj.k ykxr 

` 0-20 izfr bdkbZ izfr ekg gS vkSj LFkkiuk 

ykxr ` 350 izfr ju gSA fuEufyf[kr dks Kkr 

dhft, %  5 

(i) b"Vre ju vkdkj 

(ii) b"Vre vuqlwph vkorZ 

(iii) U;wure dqy izR;kf'kr okf"kZd ykxrA 

([k) ,d Lo;a lsok LVksj ds ikl ,d dkmaVj gSA 

izR;sd 5 feuV esa vkSlru 9 xzkgd vkrs gSa vkSj 

izR;sd 5 feuV esa vkSlru 10 xzkgdksa dks lsok 

iznku dh tkrh gSA vkxeu nj IokW;lka caVu esa gS 

vkSj lsok nj pj?kkrkadh; caVu esa gSA fuEufyf[kr 

dks Kkr dhft, % 5 

(i) fudk; esa xzkgdksa dh vkSlru la[;k 

(ii) iafDr esa xzkgdksa dh vkSlru la[;k 

(iii) fudk; esa ,d xzkgd }kjk O;rhr vkSlru 

dky  

(iv) lsok ls igys ,d xzkgd dk vkSlru izrh{kk 

dky  
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3- (d)fuEufyf[kr LPP dks gy dhft, % 

 1 2Z 5 2x x= −   
dk U;wurehdj.k dhft,] tcfd % 5 

1 22 3 1x x+ ≥   

       1 2, 0x x ≥ . 

([k),d fuos'k dEiuh 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 

ykHk ds fy, fuEufyf[kr izkf;drk caVu 

vkdfyr fd;k % 

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] 52] 28 dk 

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

dk vuqdj.k dhft,A 5 
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4- (d)fuEufyf[kr ifjogu leL;k dks gy dhft, % 6 

  xraO;  

  1 2 3 4 miyC/rk 

 1 21 16 25 13 11 

lzksr 2 17 18 14 23 13 
 3 32 27 18 41 19 

vko';drk 6 10 12 15  

([k)fuEufyf[kr fu;ru leL;k dks gy dhft, % 4 

 I II III IV V 
1 11 17 08 16 20 
2 09 07 12 06 15 
3 13 16 15 12 16 
4 21 24 17 28 26 
5 14 10 12 11 13 

5- (d),d dkjxks Hkkj leL;k esa] pkj mRiknksa ds Hkkj 

vkSj eku fuEufyf[kr gSa % 

mRikn Hkkj@bdkbZ eku@bdkbZ 

i wi vi 
1 1 1 
2 3 5 
3 4 7 
4 6 11 
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vf/dre dkjxks Hkkj 17 bdkb;k¡ gSA eku dk 

vf/drehdj.k djus ds fy, izR;sd mRikn dh 

fdruh bdkb;k¡ Hkkfjr gkasxh \ 5 

([k),d iQeZ ` 1-25@bdkbZ ykxr ds dPps eky dh 

12000 bdkb;k¡ izfr o"kZ iz;ksx esa ykrh gSA vkWMZj 

ykxr ` 15 izfr vkWMZj vkSj /kj.k ykxr vkSlru 

ekylwph dh 5% izfr o"kZ gSA 5 

(i) EOQ Kkr dhft,A 

(ii) ;fn iQeZ ,d o"kZ esa 300 fnuksa rd pyrh 

gS vkSj olwyh dky 4 fnu vkSj lqj{kk 

LVkWd 400 bdkb;k¡ gSa] rks iqu%vkWMZj Lrj] 

vf/dre] U;wure vkSj vkSlr ekylwph Kkr 

dhft,A 

6- (d)fuEufyf[kr LPP dh }Srh fyf[k, %  4 

      1 2 3Z 2x x x= + +   

  dk vf/drehdj.k dhft,] tcfd %  

        1 2 3 6x x x+ + ≥   

    1 2 33 2 3 3x x x− + =   

1 2 34 3 6 1x x x− + − =   

             1 2 3, , 0x x x ≥ . 
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([k)LVsV cSad dh ,d 'kk[kk esa dsoy ,d VkbfiLV 

gSA Vkbfiax nj ;kn`PN;k caVu esa gSA lsok&nj  

8 v{kj@?kaVk ls IokW;lka caVu esa gSA dqy 8 ?kaVs 

esa v{kj dh vkxeu nj 5@?kaVk izfrfnu gSA ;fn 

VkbijkbVj dk fdjk;k ` 1-50@?kaVk gS] rks 

fuEufyf[kr dks Kkr dhft, % 6 

(i) vkxeu okys v{kj dk izfr'kr izrh{kk dky 

(ii) vkSlr fudk; dky 

(iii) VkbijkbVj dh vkSlru fuf"Ø; dky ykxr 

7- (d) fuEufyf[kr vk¡dM+ksa ds fy, ,d usVodZ cukb,A 

Økafrd iFk vkSj bldh vof/ Kkr dhft, % 5 

xfrfof/ vof/ 

1—2 6 
1—3 3 
1—4 5 
2—5 4 
2—8 5 
3—6 7 
4—6 4 
4—7 6 



 [ 16 ] AOR–01 

D–3244/AOR–01   

5—8 3 
6—8 4 
6—9 3 
7—9 2 

8—10 6 
9—10 5 

([k) fuEufyf[kr LPP dks }Srh ,d/k fof/ ls gy 

dhft, %  5 

1 3Z 2x x= − −   
dk vf/drehdj.k dhft,] tcfd %  

     1 2 3 5x x x+ − ≥   

1 2 32 4 8x x x− + ≥   

         1 2 3, , 0x x x ≥ . 

 

 

 

 

 

 

 
× × × × × × × 


