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BACHELOR’S DEGREE 

PROGRAMME  

(BDP)  

Term-End Examination 

June, 2025 

(Application Oriented Course) 

AOR-01 : OPERATIONS RESEARCH 

Time : 2 Hours  Maximum Marks : 50 

Weightage : 70% 

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 : 

     10 

(i) Every stage coach problem has a unique 

optimal solution. 
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(ii) The LPP : 

Max. :          1 2Z 4 5x x  

Subject to : 

    1 2 1x x    

1 22 1x x     

   1 24 1x x     

       1 2, 0x x   

has unbounded solution. 

(iii) Assignment problem can be used for 

maximization. 

(iv) Saddle point of a game G if exists is 

always unique. 

(v) The dual of a dual LPP is primal. 

2. (a) A particular item has a demand of 9000 

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 

shortage are allowed. Determine the 

following : 5 

(i) EOQ 
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(ii)  The number of orders per year 

(iii) The time between orders 

(iv) The total cost per year if unit cost 

is ` 1. 

(b) A person repairing radios finds that the 

time spent on the radio set has an 

exponential distribution with mean  

20 minutes. If the radios are repaired in 

the order in which they come in and 

their arrival is approximately Poisson 

with an average rate of ` 15 for 8 hours 

day, what is the repairman’s expected 

idle time each day ? 5 

3. (a) Solve the following LPP graphically : 5 

Min. : 

1 2
Z 2x x    

Subject to : 

  
1 2

3 10x x   

1 2
6x x    

1 2
2x x    

1 2
, 0x x  . 
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(b) There are seven jobs, each of which has 

to go through the machines A and B in 

order AB. Processing times (in hours) 

are given as : 5 

Job Machine A Machine B 

1 

2 

3 

4 

5 

6 

7 

3 

12 

15 

6 

10 

11 

9 

8 

10 

10 

6 

12 

1 

3 

Determine a sequence of these jobs that 

will minimize the total elapsed time.  

4. (a) Use matrix-minima method to find 

initial basic feasible solution and then 

find the minimum transportation cost 

for the following transportation  

problem :  6 

                      Destination 

  D1 D2 D3 D4 Availability 

 O1 1 2 1 4 30 

Origin O2 3 3 2 1 50 

 O3 4 2 5 9 20 

Requirement  20 40 30 10  
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(b) Solve the following assignment  

problem : 4 

 I II III IV V 

1 10 5 9 18 11 

2 13 9 6 12 14 

3 3 2 4 4 5 

4 18 9 12 17 15 

5 11 6 14 19 10 

5. (a) A truck can carry 20 tons of load. Four 

types of products are to be loaded. Their 

per unit weights is (in tons) and values (in 

thousand of rupees) are given below : 5 

Type Weight/Unit Value/Unit 

A 

B 

C 

D 

1 

2 

3 

4 

20 

30 

50 

85 

At least one unit of each type of load is 

to be shipped. Determine the loading 

which will maximize the value of load. 
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(b) A purchase manager places order for a 

lot of 500 units of a particular item. 

From the available data, the following 

results were obtained :  

 Inventory carrying cost = 40% 

 Ordering cost per order = ` 600 

 Cost per unit = ` 50 

 Annual demand = 1000 units. 

 Find out the loss to the organization 

due to the manager’s ordering policy. 5 

6. (a) Obtain the dual of the following LPP : 5 

Min. :     1 2 3
Z 3 2x x x     

Subject to : 

    
  

1 2 3
2 3 5x x x  

           
 

1 2
4 2 9x x  

   
1 2 3

8 4 3 8x x x   

                  


1 2
, 0x x  

3
x  is unrestricted in sign. 

(b) On average 96 patients per 24 hour day 

require the service of an emergency 

clinic. Also on average, a patient 

requires 10 minutes of active attention. 

Assume that the facility can handle 

only one emergency at a time. Suppose 

that it costs the clinic ` 100/patient 
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treated to obtain an average servicing 

time of 10 minutes, and that each 

minute of decrease in this average time 

would cost ` 10 per patient treated. 

How much would have to be budgetted 

by the clinic to decrease the average 

size of the queue from 1
1

3
 patients to 

1

2
 

patient ? 5 

7. (a) Draw the following network and find 

critical path and the project duration : 6 

Activity Duration 

1—2 

1—4 

1—7 

2—3 

3—5 

4—6 

4—8 

5—6 

6—9 

7—8 

8—9 

2 

2 

1 

4 

1 

5 

8 

4 

9 

3 

5 
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  (b) Based on the previous data, the 

probabilities of a batsman making  

various scores in one day internationals 

are given below : 4 

Runs Probability 

10 

20 

30 

40 

50 

60 

70 

0.01 

0.20 

0.15 

0.30 

0.12 

0.20 

0.02 

Simulate the runs scored by the 

batsman in the next five one day 

internationals using the random 

numbers 25, 39, 65, 76, 12. Also, find 

the average score. 
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 AOR–01 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

twu] 2025 

(O;ogkjewyd ikB~;Øe) 

,-vks-vkj-&01 % 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 esa ls dkSu&ls dFku lR; vkSj dkSu&ls vlR; 

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

mnkgj.k nhft, % 10 

(i) izR;sd LVst dksp leL;k dk ,d vf}rh; b"Vre 

gy gksrk gSA 
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(ii) js[kh; izksxzkeu leL;k 

1 2Z 4 5x x 
  

dk vf/kdrehdj.k dhft,] tcfd % 

1 2 1x x   

1 22 1x x    

   1 24 1x x    

       1 2, 0x x   

dk vifjc¼ gy gSA 

(iii) vf/kdrehdj.k ds fy, fu;ru leL;k dk iz;ksx 

fd;k tk ldrk gSA 

(iv) ,d [ksy G dk iY;k.k fcUnq ;fn vfLrRo esa gS] rks 

ges'kk vf}rh; gksxkA 

 (v) ,d LPP dh }Srh dh }Srh vk| gksrh gSA  

2- (d) ,d fo'ks"k mRikn dh ek¡x izfr o"kZ 9000 bdkb;k¡ 

gSA ,d [kjhn dh ykxr ` 100 vkSj /kkj.k ykxr 

izfr bdkbZ ` 2-40 izfr o"kZ gSA izfrLFkkiuk {kf.kd gS 

vkSj dksbZ deh ugha gksrh gSA fuEufyf[kr dks Kkr 

dhft, %  5 

(i) EOQ 
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(ii) izfr o"kZ vkWMZjksa dh la[;k 

(iii) vkWMZjksa ds chp dk le; 

(iv) ;fn bdkbZ ykxr ` 1 gS] rks izfr o"kZ dqy 

ykxrA 

([k) ,d jsfM;ks lq/kkjus okyk ikrk gS fd jsfM;ks lq/kkjus esa 

yxk le; pj?kkrkadh; cafVr gS ftldk ek/; 20 

feuV gSA ;fn jsfM;ks ftl Øe esa vkrs gSa mlh esa 

lq/kkjs tkrs gSa vkSj mudk vkxeu IokW;lka caVu esa 

vkxeu nj ` 15 izfr 8 ?k.Vk nSfud gS] rks jsfM;ks 

lq/kkjus okys dk izfrfnu fuf"Ø; le; fdruk gS \ 

5 

3- (d) fuEufyf[kr js[kh; izksxzkeu leL;k dks xzkQh; fof/k 

ls gy dhft, % 5 

1 2
Z 2x x  

 

dk U;wurehdj.k dhft,] tcfd % 

  
1 2

3 10x x
 
 

 
1 2

6x x  

 
1 2

2x x   


1 2
, 0x x . 
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([k) lkr tkWc iwjh gksus ds fy, AB ds Øe esa nks e'khuksa 

A vkSj B ls fudyrh  gSaA nksuksa dk izfØ;k dky 

(?k.Vksa esa) fuEufyf[kr gS % 5 

tkWc e'khu A e'khu B 

1 

2 

3 

4 

5 

6 

7 

3 

12 

15 

6 

10 

11 

9 

8 

10 

10 

6 

12 

1 

3 

dqy le; dks U;wure djus okyk vuqØe Kkr 

dhft,A 

4- (d) U;wure vkO;wg fof/k dk iz;ksx djds fuEufyf[kr 

ifjogu leL;k dk izkjfEHkd lqlaxr gy fudkfy, 

vkSj U;wure ifjogu ykxr Hkh Kkr dhft,  % 6 

                  xarO; 

  D1 D2 D3 D4 miyC/krk 

 O1 1 2 1 4 30 

      lzksr O2 3 3 2 1 50 

 O3 4 2 5 9 20 

   vko';drk  20 40 30 10  
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([k) fuEufyf[kr fu;ru leL;k dks gy dhft, % 4 

 I II III IV V 

1 10 5 9 18 11 

2 13 9 6 12 14 

3 3 2 4 4 5 

4 18 9 12 17 15 

5 11 6 14 19 10 

5- (d) ,d Vªd 20 Vu Hkkj ys tk ldrk gSA pkj izdkj ds 

mRikn Hkjrs gSaA muds Hkkj (Vu esa) vkSj eku (gtkj 

` esa) uhps fn, x, gSa % 5 

izdkj Hkkj@bdkbZ eku@bdkbZ 

A 

B 

C 

D 

1 

2 

3 

4 

20 

30 

50 

85 

izR;sd izdkj dh de ls de ,d bdkbZ ys tkuh gSA 

dqy Hkkj ds eku ds vf/kdrehdj.k dk Hkkj Kkr 

dhft,A   
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([k) ,d Ø; izca/kd ,d fo'ks"k mRikn dh 500 bdkb;ksa 

ds ,d ykWV dk vkWMZj Hkstrk gSA izkIr vk¡dM+ksa ls 

fuEufyf[kr ifj.kke izkIr gS %  

eky lwph j[kko ykxr = 40% 

vkWMZj ykxr izfr vkWMZj = ` 600 

ykxr izfr bdkbZ = ` 50 

okf"kZd ek¡x = 1000 bdkb;k¡ 

izca/kd dh vkWMZj uhfr ds dkj.k dEiuh dks gqbZ 

gkfu Kkr dhft,A 5 

6- (d) fuEufyf[kr LPP dh }Srh izkIr dhft, % 5 

1 2 3
Z 3 2x x x     

dk U;wurehdj.k dhft,] tcfd % 

     1 2 3
2 3 5x x x     

           1 2
4 2 9x x    

   
1 2 3

8 4 3 8x x x   

                  1 2
, 0x x   

3
x  fpÊ esa vizfrcaf/kr gSA 

([k) ,d vkikrdkyhu Dyhfud esa vkSlru 24 ?k.Vs esa 

96 jksxh vkrs gSaA izR;sd jksxh dks vkSlru 10 feuV 

dk mipkj pkfg,A eku yhft, fd Dyhfud ij 
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dsoy ,d gh lsod gSA Dyhfud ij izfr jksxh  

` 100 dh ykxr vkrh gS vkSj 10 feuV dh vkSlru 

lsok nj gS vkSj bl vkSlru le; ds izfr ,d feuV 

dh deh jksxh dks ` 10 izfr jksxh yxrh gSA Dyhfud 

}kjk iafDr esa 
1

1
3

 jksxh ls 
1

2
 jksxh rd de djus ds 

fy, D;k ctV j[kuk pkfg, \ 5 

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

Økafrd iFk vkSj ifj;kstuk vof/k fudkfy, % 6 

xfrfof/k vof/k 

1—2 

1—4 

1—7 

2—3 

3—5 

4—6 

4—8 

5—6 

6—9 

7—8 

8—9 

2 

2 

1 

4 

1 

5 

8 

4 

9 

3 

5 
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([k) iqjkus vk¡dM+ksa ds vk/kkj ij ,d cYysckt ds ,d 

fnolh; varjkZ"Vªh; [ksyksa esa cuk, x, fofHkUu Ldksjksa 

dh izkf;drk,¡ fuEufyf[kr gSa % 4 

ju izkf;drk 

10 

20 

30 

40 

50 

60 

70 

0.01 

0.20 

0.15 

0.30 

0.12 

0.20 

0.02 

;kn`fPNd la[;kvksa 25] 39] 65] 76] 12 dk iz;ksx 

djds cYysckt }kjk vxys ik¡p fnuksa esa [ksys x, 

,d fnolh; varjkZ"Vªh; [ksyksa esa izkIr Ldksj dk 

vuqdj.k dhft,A vkSlru Ldksj Hkh Kkr dhft,A 

× × × × × 


