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RAN-2003000205020115

T.Y.B.Sc. (Statistics) (Sem. V) Examination November - 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. (Statistics) (Sem. V)

Name of the Subject :

 Paper 505, Operation Research - I

Subject Code No.: 2003000205020115

Seat No.:

Student’s Signature
 

(2) b^p S> âñp¡ afrS>eps R>¡.

(2) Answer the following questions.

(3) gOyNyZL$ue L$p¡ô$L$ A“¡ Ap„L$X$pL$ue L$p¡ô$L$ rh“„su’u Ap‘hpdp„ Aphi¡.

(3) Logarithmic tables and statistical tables 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¡$g¼eyg¡V$f“p¡ D‘ep¡N L$fu iL$pi¡.

(5)	 Non	programmable	scientific	calculator	is	allowed.
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Q-l  Answer the following.    (8)  

“uQ¡“p âñp¡“p„ DÑf Ap‘p¡.

 (i) Bô$sd DL¡$g“u ìep¿ep Ap‘p¡.  

Define	optimum	solution.

 (ii) “uQ¡“p kduL$fZp¡ dpV¡$ d|m i¼e DL¡$g d¡mhp¡ s’p s¡“p¡ Bô$sd DL¡$g d¡mhp¡.

  maxZ  = 2x1 + x2 + 3x3

  S. T  x1 + 2x2 + 3x3 = 4,     2x1 + 3x2 + 5x3 = 7,     3x1 + 4x2 + 6x3 = 8

                  x1 > 0, x2 > 0, x3 > 0

	 	 Obtain	all	possible	basic	feasible	solutions.	Also	find	optimum	solution	for	it.

  maxZ  = 2x1 + x2 + 3x3

  S. T  x1 + 2x2 + 3x3 = 4,     2x1 + 3x2 + 5x3 = 7,     3x1 + 4x2 + 6x3 = 8

                  x1 > 0, x2 > 0, x3 > 0

 (iii) “uQ¡ v$ip®h¡g kyf¡M Apep¡S>““p âñ“¡ î¡rZL$ õhê$‘dp„ v$ip®hp¡.

  maxZ  = 2x1 + x2 + 3x3

  S. T  x1 + 2x2 + 3x3 = 4,          2x1 + 3x2 + 5x3 = 7,     3x1 + 4x2 + 6x3 = 8

                  x1 > 0, x2 > 0, x3 > 0

  Write following linear programming problem in matrix form.

  maxZ  = 2x1 + x2 + 3x3

  S. T  x1 + 2x2 + 3x3 = 4,          2x1 + 3x2 + 5x3 = 7,     3x1 + 4x2 + 6x3 = 8

                  x1 > 0, x2 > 0, x3 > 0

 (iv) ìep¿ep Ap‘p¡ : ‘yfL$ Qg A“¡ Ars Qg 

Define	slack	variable	and	surplus	variable.	

Q-2 (A) Nd¡ s¡ b¡ âñp¡“p„ DÑf Ap‘p¡.   (10) 

Attempt any two. 

 (i) q¾$epÐdL$ k„ip¡^““p¡ Brslpk kdÅhp¡. 

Describe history of operations research.
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 (ii) kyf¡M Apep¡S>““u ìep¿ep Ap‘u s¡“y„ NprZrsL$ õhê$‘ Ap‘p¡. 
Define	linear	Programming	and	give	its	mathematical	form.

 (iii) q¾$epÐdL$ k„ip¡^““p D‘ep¡Np¡ S>Zphp¡. 
Give uses of Operations research.

 (B) Nd¡ s¡ A¡L$ âñ“p¡ DÑf Ap‘p¡.   (8) 

Attempt any one. 

 (i) A¡L$ v|$^hpmp¡ Npe A“¡ c¢k Mfuv$hp dp„N¡ R>¡. s¡ D‘gå^ S>Áepdp„ kp¥’u h^y 20 
âpZuAp¡“¡ kdphu iL¡$ R>¡. Npe dpV¡$ Mp¡fpL$ ‘f“p¡ v$¥r“L$ MQ® ` 5 R>¡ A“¡ c¢k dpV¡$  
` 8 R>¡. v|$^hpmp¡ qv$hk“p kp¥’u h^y ` 136 MQ} iL¡$ R>¡. v$f¡L$ Npe 5 rgV$f v|$^  
Ap‘¡ R>¡ A“¡ v$f¡L$ c¢k v$ffp¡S> 7 rgV$f v|$^ Ap‘¡ R>¡. h^ydp„ h^y v|$^ dmu fl¡ s¡ dpV¡$  
L¡$V$gu Npe A“¡ c¢k Mfuv$hu Å¡BA¡? N°pqaL$g ‘Ùrs“p¡ D‘ep¡N L$fu“¡ DL¡$gp¡.

  A milkman wants to purchase cows and buffaloes. He can accommodate  

at the most 20 animals in the available space. The daily expense on food  

for a cow is ` 5 and that on buffalo is ` 8. The milkman can spend at the  

most ` 136 a day. Each cow gives 5 liters milk and each buffalo gives  

7 liters milk every day. how many cows and buffaloes should be purchased  

so as to get maximum quantity of milk? solve by using graphical method.

 (ii) A¡L$ L„$‘“u b¡ âL$pf“p ‘Ë$pAp¡ b“ph¡ R>¡. DÃQ L$np“p ‘Ë$p A A“¡ kpdpÞe  
L$np“p ‘Ë$p B. Ap âL$pf“p ‘Ë$pAp¡ D‘f A“y¾$d¡ ê$. 50 A“¡ ê$. 40 “ap¡ L$f¡ R>¡.  
A âL$pf“p ‘Ë$p b“phhpdp„ B âL$pf“p ‘Ë$p L$fsp„ bdZp¡ kde ’pe R>¡ A“¡ L„$‘“u  
‘pk¡ ârs qv$“ dlÑd 1200 ‘Ë$pAp¡ b“phu iL$pe s¡V$gp¡ kde R>¡. ârsqv$“ bÞ“¡  
âL$pf“p ‘Ë$p dmu Ly$g 1000 ‘Ë$pAp¡ b“phu iL$pe s¡V$gp¡ QpdX$p“p¡ ‘|fhW$p¡ R>¡. DÃQ L$n“p 
‘Ë$p b“phhp dpV¡$ ‘Ë$p dpV¡$ a¡Þku bL$L$g“u S>ê$f R>¡, S>¡ dpV¡$ v$ffp¡S> 500 b¼L$g S>  
âpàe R>¡. B âL$pf“p ‘Ë$pAp¡ b“phhp dpV¡$ 800 b¼L$g âpàe R>¡ Ly$g “ap¡ dlÑd ’pe s¡ 
dpV¡$ L„$‘“uA¡ bÞ“¡ âL$pf“p L¡$V$gp ‘Ë$pAp¡ b“phhp Å¡BA¡ s¡ Apg¡M“u dv$v$’u ip¡^p¡.

  A company produce two types of belts, a deluxe version belt A and 

basic	version	belt	B.	The	profits	are	Rs.	50	and	Rs.	40	for	a	belt	A	and	B	

respectively. Each belt of type A required twice as much time as of belt of 

type B. the company would make 1200 belts per day. The supply of leather 

is	sufficient	for	only	1000	belts	per	day.	Belt	A	requires	fancy	buckle	and	

only 500 fancy buckles per day are available. 800 buckles are available for 

belt B. How many types of belts the company should make in order to make 

maximum	profit?	Solve	this	problem	graphically.
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Q. 3  rkçàg¡n ‘Ý^rs’u “uQ¡“p kyf¡M Apep¡S>““p L$p¡B ‘Z A¡L$ âñ“p¡ DL¡$g d¡mhp¡. (12) 

Solve any one from the following problem using Simplex method. 

 (i) maxZ = 45x1 + 35x2 + 40x3 

  s.t. 7x1 + 3x2 + 4x3 < 50,   2x1 + 3x2 + 4x3 < 40, 

   5x1 + 8x2 + 2x3 < 80,   x1, x2, x3 > 0 

 (ii) maxZ =  3x1 + 5x2 + 2x3 

  s.t. 3x1 + 2x2 + x3 < 18,        x1 + x3 < 4,  x2 + x3 < 6,          x1, x2, x3 > 0 

Q. 4  Big-M ‘Ý^rs’u “uQ¡“p kyf¡M Apep¡S>““p L$p¡B ‘Z A¡L$ âñ“p¡ DL¡$g d¡mhp¡.  (12) 

Solve any one from the following problem using Big-M method.

 (i) maxZ = 2x1 + 3x2 + 4x3 

  s.t. 3x1 + x2 + 4x3 < 600,      2x1 + 4x2 + 2x3 > 480,

   2x1 + 3x2 + 3x3 = 540,    x1, x2, x3 > 0

 (ii) minZ = 5x1 + 3x2 

  s.t. 

  2x1 + 4x2 < 12 

  2x1 + 2x2 = 10

  5x1 + 2x2 > 10,       x1, x2 > 0


