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RAN-2003000205020115

T.Y.B.Sc. (Sem.-V) Examination March - 2023

Paper - 505, Operation Research - I

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.-V)

Name of the Subject :

 Paper - 505, Operation Research - I

Subject Code No.: 2003000205020115

Seat No.:

Student’s Signature
 

(2) Answer the following questions.

(2) b^p S> âñp¡ aqfS>eps R>¡.
(3) Logarithmic tables and statistical tables will be supplied on request.

(3) g^yNyZL$ue L$p¡ôL$ A“¡ Ap„L$X$pL$ue L$p¡ôL$ rh“„su’u Ap‘hpdp„ Aphi¡.
(4) Figures given to the right indicate the marks of the question.

(4) S>dZubpSy> Ap‘¡gp A„L$ âñ“p„ ‘yfp NyZ v$ip®h¡ R>¡.
(5) Non programmable scientific calculator is allowed.

(5) âp¡N°pdfrls kpe[ÞV$auL$ L¡$ëL$eyg¡V$f“p¡ D‘ep¡N L$fu iL$pi¡
 N.B.: English version of a question and its option to be written first. Gujarati 

 version of each Question should follow the English version of each question

Q-1.  Answer the following   (8) 

“uQ¡“p âñp¡“p DÑf Ap‘p¡.
 (i) Write the standard form of Linear programming problem. 

kyf¡M Apep¡S>““p âñ“p õV$pÞX®$X$ õhê$‘ v$ip®hp¡.
 (ii) Express the following LPP in the matrix form MinZ = 2x1 + 3x2 + 2x3

   S.to. c.

   x1 + 3x2 + 2x3 = 8

   2x1 + x2 + 5x3 = 12

   5x1 + 3x2 + 2x3 = 9

   x1 ≥ 0,  x2 ≥ 0,  x3 ≥ 0

*RAN-2003000205020115*
R A N - 2 0 0 3 0 0 0 2 0 5 0 2 0 1 1 5



RAN-2003000205020115 ] [ 2 ] [ Contd. P
0
1
7
2

  “uQ¡ v$ip®h¡g  kyf¡M Apep¡S>““p âñ“¡ î¡rZL$ õhê$‘dp„ v$ip®hp¡.  
MinZ = 2x1 + 3x2 + 2x3

   S.to. c.

   x1 + 3x2 + 2x3 = 8

   2x1 + x2 + 5x3 = 12

   5x1 + 3x2 + 2x3 = 9

   x1 ≥ 0,  x2 ≥ 0,  x3 ≥ 0

 (iii) Define: Basic feasible solution. 

ìep¿ep Ap‘p¡: d|m iL$e DL¡$g.
 (iv) Write mathematical formulation of given linear programming problem
   A company produce two types of dolls, a basic version doll A and deluxe 

version doll B. The profits are Rs. 15 and Rs. 25 for a doll A and B 
respectively. Each doll of type B required twice as much time as of doll 
of type A. the company would make 2000 dolls per day. The supply of 
plastic is sufficient for only 1500 dolls per day. Doll B requires fancy 
dress and only 600 fancy dresses per day are available. How many types 

of dolls the company should make in order to make maximum profit?

   “uQ¡“p kyf¡M Aepep¡S>““p âñ“y„ NprZsuL$ õhê‘ v$ip®hp¡.
   fdL$X$p„“u A¡L$ ‘¡Y$u b¡ âL$pf“u Y$]NguAp¡ b“ph¡ R>¡. d|m õhê‘“u Y$]Ngu A A“¡  

DÃQ L$np“u Y$]Ngu B. A A“¡ B âL$pf“u Y$]NguAp¡ D‘f A“y¾$d¡ ê. 15 A“¡  
ê. 25 “ap¡ L$f¡ R>¡. A âL$pf“u Y$]Ngu b“phhpdp„ S>¡ kde Åe R>¡ s¡“p„ L$fsp„ bdZp¡ 
kde B âL$pf“u Y$]Ngu b“phhpdp„ Åe R>¡ A“¡ ‘¡Y$u ‘pk¡ ârs qv$“ dlÑd 2000  
Y$]NguAp¡ b“phu iL$pe s¡V$gp¡ kde R>¡. ârsqv$“ bÞ“¡ âL$pf“u dmu 1500 Y$]NguAp¡ 
b“phu iL$pe s¡V$gp¡ àgpõV$uL$ ‘|fhW$p¡ R>¡. DÃQ L$np“u Y$]Ngu dpV$¡ ky„v$f ‘p¡jpL$“u S>êf 
R>¡ A“¡ s¡ dpV$¡ v$ffp¡S> 600 ‘p¡jpL$ S> âpàe R>¡. Ly$g “ap¡ dlÑd ’pe s¡ dpV$¡ bÞ“¡  
âL$pf“u L¡$V$gu Y$]NguAp¡ b“phhu Å¡CA¡?

Q-2. (A) Attempt any two.    (10) 

Nd¡ s¡ b¡$ âñp¡“p„ DÑf Ap‘p¡.

 (i) Write definition of operation research . Also write the uses of it. 

q¾$epÐdL$ k„ip¡^““u ìep¿ep Ap‘u s¡“p D‘ep¡Np¡ S>Zphp¡.

 (ii) Write the mathematical form of linear programming problem. State its  

uses. 

kyf¡M Apep¡S>“ âñ“y„ NprZsuL$ õhê‘ S>Zphu s¡“p D‘ep¡Np¡ S>Zphp¡.

 (iii) Obtain all possible basic feasible solutions. Are these solutions degenerate? 

Also find optimum solution of it.

  MinZ = 3x1 - x2 - x3

   2x1 - 9x2 + 3x3 = 8

   3x1 + 5x2 - 2x3 = 9
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   “uQ¡“p kduL$fZp¡ dpV$¡ d|m i¼e DL¡$gp¡ d¡mhp¡. Ap DL¡$gp¡ X$uS>“f¡V$ R>¡? s’p s¡“p¡  
Côsd DL¡$g ‘Z d¡mhp¡.

  MinZ = 3x1 - x2 - x3

   2x1 - 9x2 + 3x3 = 8

   3x1 + 5x2 - 2x3 = 9

 (b)  Attempt any one.    (8) 
Nd¡ s¡ A¡L$$ âñ“p¡ DÑf Ap‘p¡.

 (i) A firm manufacturer has to produce two types of product A and B sells 

them Rs. 40 on type A and Rs. 60 on type B. Each product is process on 

two machines G and H. Type A require 4 minute of processing time on 

G and 3 minute on H. Type B require 3 minute on H and 5 minute on H. 

the machine G is available for not more than 6 hours and 40 minutes. 

While machine H is available for 10 hours. Solve it graphically so that 

manufacturer is able to get maximum profit.

   A¡L$ L„$‘“u A A“¡ B b¡ âL$pf“p A¡L$dp¡“y„ DÐ‘pv$“ L$f¡ R>¡. A âL$pf“p¡ A¡L$ A¡L$d  
40 ê dp„ A“¡ B âL$pf“p¡ A¡L$ A¡L$d 60 ê. dp„ h¡Q¡ R>¡. v$f¡L$ A¡L$d b¡ diu“ G A“¡ 
H ‘f âp¡k¡k’u s¥epf ’pe R>¡. A âL$pf“p A¡L$d“¡ s¥epf ’sp„ 4 du“uV$ G ‘f A“¡ 
H âL$pf“p diu“ ‘f 3 du“uV$ Å¡CA¡ R>¡. B âL$pf“p A¡L$d“¡ s¥epf ’sp„ 3 du“uV$ G 

‘f A“¡ H âL$pf“p diu“ ‘f 5 du“uV$ Å¡CA¡ R>¡. G âL$pf“y„ diu“ 6 L$gpL$ A“¡  
40 du“uV$’u h^pf¡ D‘gå^ “’u Äepf¡ H âL$pf“y„ diu“ 10 L$gpL$ D‘gÝ^ R>¡. D‘f“p¡ 
âñ Apg¡M’u DL¡$gp¡ L¡$ S>¡’u DÐ‘pv$L$“¡ dlÑd “ap¡ âpá ’pe.

 (ii) A company produces two types of diaries, higher quality A and lower 

quality diary B. The profits are Rs. 30 and Rs. 20 for a diary A and B 

respectively. Each diary of type A required thrice as much time as of diary 

of type B. the company would make 2000 diaries per day. The supply of 

paper is sufficient for only 1600 diaries per day. Diary A requires higher 

quality cover and only 900 covers per day are available. There are only 

1500 covers per day are available for diaries B. company wish to make at 

least 1500 diaries. Determine the number of diaries to be making of both 

the types so that the profit of company is maximum. Formulate the above 

problem mathematically and solve it graphically.

   A¡L$ L„$‘“u b¡ âL$pf“u X$pefuAp¡“y„ DÐ‘pv$“ L$f¡ R>¡. DÃQ L$n“u A A“¡ kpdpÞe L$np“u 
B. A A“¡ B âL$pf“u X$pefu ‘f A“y¾$d¡ 30 ê. A“¡ 20 ê-“lp¡ âpá L$f¡ R>¡. A âL$pf“u 
A¡L$ X$pefu DÐ‘Þ“ L$fhp dpV$¡ B âL$pf“u X$pefu L$fsp„ ÓZ NZp¡ kde ’pe R>¡. ârsqv$“ 
L„$‘“u 2000 X$pefuAp¡ b“phhp dp„N¡ R>¡. ârsqv$“ 1600 X$pefuAp¡ b“phhp dpV$¡ 
L$pNm“p¡ ‘|fhW$p¡ âpá ’pe R>¡. X$pefu A b“phhp dpV$¡ DÃQ NyZhÑp“p L$hf“u S>êf 
R>¡ A“¡ s¡ ârsqv$“ 900 L$hf D‘gå^ R>¡. B âL$pf“u X$pefuAp¡ b“phhp dpV$¡ ârsqv$“  
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1500 L$hf D‘gå^ R>¡. L„$‘“u ârsqv$“ Ap¡R>pdp„ Ap¡R>u 1500 X$pefuAp¡ b“phhp dp„N¡ 
R>¡. dlÑd “ap¡ âpá L$fhp dpV$¡ L„$‘“uA¡ b„“¡ âL$pf“u L¡$V$gu X$pefuAp¡ b“phhu Å¡CA¡? 
Ap âñ“y„ NprZsuL$ õhê‘ Ap‘u Apg¡M“u dv$v$’u DL¡$g d¡mhp¡

Q-3.   Solve any one from the following problem using Simplex method. (12) 

rkçàg¡n ‘Ý^rs’u “uQ¡“p kyf¡M Apep¡S>““p L$p¡B ‘Z A¡L$ âñ“p¡ DL¡$g d¡mhp¡.

 (i)  Min Z = -x1 + 3x2 - 3x3

   S.to. c.

   3x1 - x2 + x3 ≤ 7

   -x1 + 2x2  ≤ 6

   -4x1 + 3x2 + 8x3 ≤ 10

   x1 ≥ 0,  x2 ≥ 0,  x3 ≥ 0 

 (ii)  Max Z = 10x1 + 6x2 + 4x3

   S.to. c.

   x1 + x2 + x3 ≤ 100

   10x1 + 4x2  + 5x3 ≤ 600

   2x1 + 2x2 + 6x3 ≤ 300

   x1 ≥ 0,  x2 ≥ 0,  x3 ≥ 0 

Q-4.   Solve any one from the following problem using Big-M method. (12) 

Big-M ‘Ý^rs’u “uQ¡“p kyf¡M Apep¡S>““p L$p¡B ‘Z A¡L$ âñ“p¡ DL¡$g d¡mhp¡.

 (i)  Max Z = 10x1 + 12x2

   S.to. c.

   x1 + x2 = 5

   x1 ≥ 2

   x2  ≤ 4

   x1 ≥ 0,  x2 ≥ 0 

 (ii)  Min Z = 500x1 + 200x2    

S.to. c.

   3x1 + 2x2 ≤ 90

   x1 ≥ 10

   -2x1 + x2 = 0

   x1 ≥ 0,  x2 ≥ 0


