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RAN-2103000206020113

T.Y.B.Sc. (Sem. VI) Examination April - 2023

Statistics : Paper 603  

Operation Research - II

Time: 2 Hours ] [ Total Marks: 50

k|Q“p : / Instructions

(1)

 

“uQ¡ v$ip®h¡g  r“ip“uhpmu rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
Fill up strictly the details of  signs on your answer book

Name of the Examination:

 T.Y.B.Sc. (Sem. VI)

Name of the Subject :

 Statistics : Paper 603 - Operation Research - II

Subject Code No.: 2103000206020113

Seat No.:

Student’s Signature
 

(2) b^p S> âñp¡ afqS>eps R>¡.
(2) Answer the following questions.

(3) gOyNyZL$ue L$p¡óV$L$ A“¡ Ap„L$X$pL$ue L$p¡óV$L$ rh“„su’u Ap‘hpdp„ Aphi¡.
(3) Graph paper will be supplied on request.

(4) S>$dZu bpSy> Ap‘¡gp A„L$ âñ“p„ ‘|fp NyZ v$ip®h¡ R>¡.
(4) Figures given to the right indicate the marks of the question.

(5) âp¡N°pdfrls kpe[ÞV$auL$ L¡$gL$eyg¡V$f“p¡ D‘ep¡N L$fu iL$pi¡.
(5)  Non programmable scientific calculator is allowed.

Q-1  “uQ¡“p âñp¡“p DÑf Ap‘p¡.   (8) 

Answer the following questions.

 (1) “uQ¡“p kyf¡M Apep¡S>““p âñ“p¡ X$éyAg kyf¡M Apep¡S>““p¡ âñ d¡mhp¡.
  MaxZ = 4x1 + 3x2  

S.to. c.

  2x1 + 9x2 ≤ 180 

  3x1 + 6x2 ≥ 120 

  x1 + x2 = 80 

  x1 ≥ 0, x2 ≥ 0
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  Write dual linear programming problem of the following L.P.P.

  MaxZ = 4x1 + 3x2  

S.to. c.

  2x1 + 9x2 ≤ 180 

  3x1 + 6x2 ≥ 120 

  x1 + x2 = 80 

  x1 ≥ 0, x2 ≥ 0

 (2) “uQ¡“p kp¢‘Zu“p„ âñ“p¡ DL¡$g d¡mhu Þe|“sd MQ® d¡mhp¡.

A B C D

I 23 24 25 26

II 25 26 27 28

III 28 29 30 29

IV 24 26 29 25

	 	 Solve	the	following	assignment	problem	and	find	minimum	cost.

A B C D

I 23 24 25 26

II 25 26 27 28

III 28 29 30 29

IV 24 26 29 25

 

 (3) Þe|“sd lpf“u fus’u “uQ¡“u hpl“ ìehlpf“u kdõep DL¡$g d¡mhp¡.

D1 D2 D3 D4 D5 ‘yfhW$p¡

O1 12 21 20 13 17 4

O2 11 14 17 12 11 8

O3 13 19 14 18 22 9

dp„N 3 3 4 5 6

  Solve the following transportation problem using Raw minima method.

D1 D2 D3 D4 D5 supply

O1 12 21 20 13 17 4

O2 11 14 17 12 11 8

O3 13 19 14 18 22 9

Demand 3 3 4 5 6
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 (4) L$p¡C A¡L$ QuS> dpV$¡“y„ DÐ‘pv$“ A¡L$ ^pfy„ ’pe R>¡. A¡L$ “„N“p¡ r“cph MQ® ârshj®  
ê. 30 R>¡ A“¡ s¡“p¡ k¡VA‘ MQ® ê. 55 R>¡. Å¡ ârs dpk dp„N 600 A¡L$d“u lp¡e  
sp¡ k¡VA‘“p„ DÐ‘pv$““p¡ CóVsd S>Õ’p¡ ip¡^p¡. s¡ ‘f’u âÐe¡L$ hj® L¡$V$gu hv$} d|L$hu ‘X$i¡? 
s’p k¡VA‘“p¡ Ly$g MQ® ip¡^p¡.

  For an item the production is instantaneous. The carrying cost of one  

item is Rs. 30 per year, set up cost is Rs. 55 per order. If the demand is  

600 per month. Find the optimum quantity to be produced per set up,  

hence determine the numbers of orders to be placed in year and total  

cost for set-up.

Q-2 (a) Vy$ a¡CT ‘Ý^rs’u L$p¡C ‘Z A¡L$ kyf¡M Apep¡S>““p âñ“p¡ DL¡$g d¡mhp¡. (7)

  Solve any one linear programming problem using Two phase method. 

 (i) MinZ = 6x1 + 4x2

  S. to. c.

  2x1 + 3x2 ≤ 30 

  3x1 + 2x2 ≤ 24 

  x1 + x2 ≥ 3 

  x1 ≥ 0, x2 > 0 

 (ii) Max Z = 2x1 + x2 

  S. to. c. 

  3x1 + x2 = 3 

  4x1 + 3x2 ≥ 6 

  x1 + 2x2 ≤ 4 

  x1 ≥ 0, x2 ≥ 0

 (b) X$éyApguV$u ‘Ý^rs’u L$p¡C ‘Z A¡L$ kyf¡M Apep¡S>“ âñ“p¡ DL¡$g d¡mhp¡. (12)

  Solve any one linear programming problem using duality method.

 (i) MaxZ = 3x1 + 2x2 

  S.to. c.

  2x1 + x2 ≤ 5 

  x1 + x2 ≤ 3 

  x1 ≥ 0, x2 ≥ 0

 (ii) MaxZ = 7x1 + 5x2

  S. to. c.

  3x1 + x2 ≤ 48 

  2x1 + x2 ≤ 40 

  x1 ≥ 0, x2 ≥ 0
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Q-3 (a) L$p¡C ‘Z A¡L$ âñ“p¡ DÑf Ap‘p¡.   (5) 

Attempt any one.

 (i) ‘qfhl“ âñ“p¡ âpf„rcL$ DL¡$g d¡mhhp“u Þe|“sd î¡rZL$ fus kdÅhp¡.
	 	 Describe	matrix	minima	method	for	finding	basic	feasible	solution	in	

transportation problem.

 (ii) ‘qfhl“ âñ“p¡ âpf„rcL$ DL$¡g d¡mhhp“u Min(max-Min) ‘Ý^rs “u fus kdÅhp¡.  
Describe	Min(max-Min)	method	for	finding	basic	feasible	solution	in	

transportation problem.

 (b) L$p¡C ‘Z A¡L$ âñ“p¡ DL$¡g d¡mhp¡.   (6) 

Attempt any one.

 (i) “uQ¡“p ‘qfhl“ âñ“p¡ CóV$sd DL¡$g Max (min-max) “u fus¡$ d¡mhp¡.  

D1 D2 D3 D4 D5 ‘|fhW$p¡

O1 6 8 3 2 5 5

O2 1 3 4 6 9 7

O3 8 7 6 2 1 3

dp„N 7 14 1 3 7

  Solve the following transportation problem using Max (min-max) method.

D1 D2 D3 D4 D5 Supply

O1 6 8 3 2 5 5

O2 1 3 4 6 9 7

O3 8 7 6 2 1 3

Demand 7 14 1 3 7

 (ii) “uQ¡“p ‘qfhl“ âñ“p¡ CóV$sd DL¡$g hpeìe M|Zp“u fus¡$ d¡mhp¡.  

D1 D2 D3 ‘|fhW$p¡

O1 16 20 12 200

O2 14 8 18 160

O3 26 24 16 90

dp„N 180 120 150
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  Find optimum solution of the following transportation problem using  

North- West corner method.

D1 D2 D3 Supply

O1 16 20 12 200

O2 14 8 18 160

O3 26 24 16 90

Demand 180 120 150

 

Q-4 (a) L$p¡C ‘Z A¡L$ âñ“p¡ DÑf Ap‘p¡.   (6) 

Attempt any one.

 (i) S>Õ’p r“e„ÓZ kp’¡ k„L$mpe¡g MQ® rhj¡ kdS|>su Ap‘p¡. 
Explain different types of costs related with inventory control.

 (ii) ‘qfhl“ A“¡ kp¡‘Zu “p âñ“y„ NprZsuL$ õhê‘ S>Zphu s¡“p saphs ‘Z S>Zphp¡. 
Write mathematical formulation of transportation and assignment problem. 

Also state differences of them.

 (b) L$p¡C ‘Z A¡L$ âñ“p¡ DL$¡g d¡mhp¡.   (6) 

Attempt any one.

 (i) “uQ¡ Ap‘¡gu dprlsu ‘f’u Ly$g MQ® Þey“sd b“¡ A¡ fus¡ kp¡‘Zu L$fu Þey“sd  
MQ® d¡mhp¡.

L$pe®
e„Ó A B C D E

1 15 19 21 32 27

2 12 9 25 8 16

3 29 28 16 10 23

4 27 27 18 30 22

5 14 32 26 13 35

  Solve the following assignment problem so that the cost becomes minimum.

Job

Machine A B C D E

1 15 19 21 32 27

2 12 9 25 8 16

3 29 28 16 10 23

4 27 27 18 30 22

5 14 32 26 13 35
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 (ii) “uQ¡ Ap‘¡g kp¡‘Zu“p¡ ‘°ñ“p¡ DL¡$g A¡hu fus¡ d¡mhp¡ L¡$ S>¡’u Ly$g “ap¡ dlÑd ’pe.

L$pe®
diu“ 1 2 3 4 5

A 22 28 30 18 30

B 30 14 18 11 30

C 31 17 23 20 27

D 12 28 31 26 26

E 19 23 30 25 29

	 	 Solve	following	assignment	problem	such	that	total	profit	becomes	maximum.

Work

Persons 1 2 3 4 5

A 22 28 30 18 30

B 30 14 18 11 30

C 31 17 23 20 27

D 12 28 31 26 26

E 19 23 30 25 29


