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BACHELOR’S DEGREE 

PROGRAMME  

(BDP)  
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December, 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 : 

     2×5=10 

(i) The dual of the dual is the primal in 

LPP. 
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(ii) In a project network, a sequence of 

activities form a loop. 

(iii) An unbalanced transportation problem 

can be converted into balanced 

transportation problem through the 

addition of an appropriate slack 

variable. 

(iv) Multiple optimum solutions imply that 

at least one worker get more than one 

job assigned. 

(v) The time interval between consecutive 

arrivals always follows Poisson 

distribution. 

2. (a) A drive in bank window has a mean 

service time of 2 minutes, while the 

customers arrive at a rate of 20 per 

hour. Assuming that these represent 

rates with Poisson distribution, 

determine : 5 

(i) The proportion the teller will be 

idle. 
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(ii) How long a customer will wait 

before reaching the server ? 

(iii) What fraction of customers will 

have to wait in line ? 

(iv) The probability that a customer 

has to wait. 

(b) The demand for a particular item is 

18000 units per year. The holding cost 

per unit is ` 1.20 per year and the cost 

of one procurement is ` 400. No 

shortages are allowed and the 

replacement rate is instantaneous. 

Determine : 5 

(i) Optimum order quantity 

(ii) Number of orders per year 

(iii) Time between orders 

(iv) Total cost per year, when the cost 

of one unit is Re. 1. 
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3. (a) Solve the following Assignment problem : 

5 

Job

1 2 3 4 5

A 8 4 2 6 1

B 0 9 5 5 4

Person C 3 8 9 2 6

D 4 3 1 0 3

E 9 5 8 9 5

 
 
 
 
 
 
  

  

(b) Solve the following transportation 

problem : 5 

                   Destination 

  1 2 3 4 Availability 

 1 21 16 25 13 11 

Source 2 17 18 14 23 13 

 3 32 27 18 41 19 

Requirement 6 10 12 15 43 

4. (a) Write the dual of the following Linear 

Programming Problem : 5 

Maximize : 

1 2 33 2 4z x x x     
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subject to the constraints : 

1 2 33 5 4 7x x x     

1 2 36 3 4x x x     

1 2 37 2 10x x x     

1 2 32 5 3x x x     

1 2 34 7 2 2x x x     

2 30, 0x x  , x, is unrestricted. 

(b) A project schedule has the following 

characteristics : 5 

Activity Time 

1—2 

1—3 

2—4 

3—4 

3—5 

4—9 

5—6 

5—7 

6—8 

7—8 

8—10 

9—10 

4 

1 

1 

1 

6 

5 

4 

8 

1 

2 

5 

7 

Find critical path. 
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5. (a) Use simplex method to solve the 

following LPP : 7 

Maximize : 

1 2 33z x x x     

subject to the constraints : 

1 2 3 10x x x     

1 32 2x x   

  1 2 32 2 3 0x x x   

1 2 3, , 0x x x  .  

(b) Find all the sequences that minimizes 

the total elapsed time required to 

complete the following tasks on two 

machines : 3 

Task Machine 1 Machine 2 

I 

II 

III 

IV 

V 

VI 

VII 

20 

90 

80 

20 

120 

15 

65 

25 

60 

75 

30 

90 

35 

50 
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6. (a) A company manufactures 30 items per 

day. The sale of these items depends 

upon the demand, which has the 

following distribution : 

Sales (units) Probability 

27 

28 

29 

30 

31 

32 

0.10 

0.15 

0.20 

0.35 

0.15 

0.05 

Using the following random numbers, 

estimate the shortage/surplus of items 

per day for the next 10 days : 5 

      35, 44, 8, 15, 35, 28, 61, 67, 70, 45 

(b) A diet for a sick person must contain at 

least 4000 units of vitamins, 50 units of 

minerals and 1400 calories. Two foods A 

and B are available at a cost of ` 4 and  

` 3 per unit, respectively. If one unit of 

A contains 200 units of vitamins, 1 unit 

of mineral and 40 calories and one unit 

of food B contains 100 units of vitamins, 

2 units of minerals and 40 calories, 

formulate an LPP for minimizing the 

cost and solve it graphically. 5 
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7. (a) We have five jobs, each of which must 

go through machines A, B and C in 

order ABC, processing time (in hours) 

are given in the following table : 5 

Job 
Machine 

A 

Machine 

B 

Machine 

C 

1 

2 

3 

4 

5 

8 

10 

6 

7 

11 

5 

6 

2 

3 

4 

4 

9 

8 

6 

5 

Find the total minimum elapsed time 

and idle time for each machine. 

(b) Solve the following integer 

programming problem using branch 

and bound method : 5 

Min. : 

1 23 2.5z x x    

s. t. : 

1 22 20x x    

1 23 2 50x x    

1 2, 0x x   and are integers. 
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 AOR–01 

Lukrd mikf/k dk;ZØe  

(ch- Mh- ih-) 

l=kar ijh{kk  

fnlEcj] 2025 

(O;ogkjewyd ikB~;Øe) 

,-vks-vkj-&01 % lafØ;k vuqla/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, % 2×5=10 

(i) LPP esa }Srh dh }Srh] vk| gksrh gSA 
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(ii) ,d ifj;kstuk usVodZ esa] xfrfof/k;ksa dk vuqØe 

,d ik'k cukrk gSA 

(iii) ,d vlarqfyr ifjogu leL;k esa ,d i;kZIr 

fuf"Ø; pj dks tksM+us ij mls larqfyr ifjogu 

leL;k esa cnyk tk ldrk gSA 

(iv) vusd b"Vre gy n'kkZrs gSa fd de ls de ,d 

deZpkjh dk ,d ls vf/kd tkWc ds fy, fu;ru 

gqvk gSA 

 (v) yxkrkj vkxeu ds chp dk le; varjky ges'kk 

IokW;lka caVu esa gksrk gSA  

2- (d) ,d cSad lsok f[kM+dh esa ,d lsod dk ek/; lsok 

dky 2 feuV gS] tcfd xzkgd 20 izfr ?kaVk dh nj 

ls vkrs gSaA eku yhft, fd ;s njsa IokW;lka caVu esa gSa] 

rks Kkr dhft, % 

(i) og vuqikr ftlesa lsod [kkyh gSA 

(ii) ,d xzkgd dks f[kM+dh ij igq¡pus ls igys 

fdruh izrh{kk djuh gksxh \ 

(iii) xzkgdksa dk fdruk va'k iafDr esa izrh{kk djsxk\ 

(iv) og izkf;drk tks fd xzkgd izrh{kk djsxkA 
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([k) ,d fo'ks"k mRikn dh ek¡x 18000 bdkb;k¡ izfr o"kZ 

gSA j[k&j[kko ykxr ` 1-20 izfr bdkbZ izfr o"kZ gSA 

,d [kjhn ykxr ` 400 gSA vHkko ugha gS vkSj 

izfrLFkkiu nj rRdkfyd gSA Kkr dhft, % 5 

(i) b"Vre vkWMZj ek=k 

(ii) izfr o"kZ vkWMZj dh la[;k 

(iii) vkWMZj ds chp dk le; 

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

dqy ykxr 

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

1 2 3 4 5

A 8 4 2 6 1

B 0 9 5 5 4

C 3 8 9 2 6

D 4 3 1 0 3

E 9 5 8 9 5

 
 
 
 
 
  

tkWc

O;fDr
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([k) fuEufyf[kr ifjogu leL;k dks gy dhft, % 5 

                     xarO; 

  1 2 3 4 miyC/krk 

 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 43 

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

5 

vf/kdrehdj.k % 

1 2 33 2 4z x x x  
  

tcfd % 

1 2 33 5 4 7x x x     

1 2 36 3 4x x x     

1 2 37 2 10x x x     

1 2 32 5 3x x x     

1 2 34 7 2 2x x x     

2 30, 0x x  ] x, vizfrcaf/kr gSA 
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([k) ,d ifj;kstuk vuqlwph dh fuEufyf[kr fo'ks"krk,¡ gSa % 

5 

xfrfof/k le; 

1—2 

1—3 

2—4 

3—4 

3—5 

4—9 

5—6 

5—7 

6—8 

7—8 

8—10 

9—10 

4 

1 

1 

1 

6 

5 

4 

8 

1 

2 

5 

7 

Økafrd iFk Kkr dhft,A 

5- (d) ,d/kk fof/k dk iz;ksx djds fuEufyf[kr LPP dks 

gy dhft, % 7 

vf/kdrehdj.k dhft, % 

1 2 33z x x x  
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tcfd % 

      1 2 3 10x x x     

            1 32 2x x   

  1 2 32 2 3 0x x x   

             1 2 3, , 0x x x  .  

([k) fuEufyf[kr dk;ks± dks nks e'khuksa ij iwjk djus ds 

fy, yxs dqy O;rhr le; dk U;wurehdj.k djrs 

gq, lHkh vuqØe Kkr dhft, % 3 

dk;Z e'khu 1 e'khu 2 

I 

II 

III 

IV 

V 

VI 

VII 

20 

90 

80 

20 

120 

15 

65 

25 

60 

75 

30 

90 

35 

50 

6- (d) ,d dEiuh 30 mRikn izfrfnu cukrh gSA bu mRiknksa 

dh fcØh vxzfyf[kr caVu dh ek¡x ij vk/kkfjr  

gS % 
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fcØh (bdkb;k¡) izkf;drk 

27 

28 

29 

30 

31 

32 

0.10 

0.15 

0.20 

0.35 

0.15 

0.05 

fuEufyf[kr ;kn`fPNd la[;kvksa dk iz;ksx djds 

vxys 10 fnuksa ds fy, izfrfnu mRiknksa dh 

vf/kdre deh vkdfyr dhft, % 5 

       35, 44, 8, 15, 35, 28, 61, 67, 70, 45 

([k) ,d chekj O;fDr ds vkgkj esa foVkfeu dh 4000 

bdkb;k¡] [kfutksa dh 50 bdkb;k¡ vkSj 1400 dSyksjh 

gksuh pkfg,A nks vkgkj A vkSj B Øe'k% ` 4 vkSj  

` 3 izfr bdkbZ ij miyC/k gSaA ;fn A dh ,d bdkbZ 

esa foVkfeu dh 200 bdkb;k¡] [kfut dh 1 bdkbZ 

vkSj 40 dSyksjh gSa vkSj B dh ,d bdkbZ esa foVkfeu 

dh 100 bdkb;k¡] [kfut dh 2 bdkb;k¡ vkSj  

40 dSyksjh gSa] rks ykxr ds U;wurehdj.k ds fy, bls 

,d LPP ds :i esa lwf=r dhft,A bls xzkQh; 

fof/k ls gy dhft,A 5  
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7- (d) gekjs ikl ik¡p tkWc gSa] ftuesa ls izR;sd ,d dks Øe 

ABC esa e'khu A, B vkSj C ls xqtjuk gksxkA 

izfØ;k le; (?k.Vksa esa) uhps nh x;h lkj.kh esa fn;k 

x;k gS %  5 

tkWc e'khu A e'khu B e'khu C 

1 

2 

3 

4 

5 

8 

10 

6 

7 

11 

5 

6 

2 

3 

4 

4 

9 

8 

6 

5 

dqy U;wure O;rhr le; vkSj izR;sd e'khu dk 

[kkyh jgus dk le; Kkr dhft,A 5 

([k) 'kk[kk&ifjc¼ fof/k dk iz;ksx djds fuEufyf[kr 

iw.kk±d izksxzkeu leL;k dks gy dhft, % 

dk U;wurehdj.k dhft, %  

1 23 2.5z x x 
  

tcfd % 

1 22 20x x    

1 23 2 50x x   

1 2, 0x x   vkSj iw.kk±d gSAA 

× × × × × 


