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RAN-2503000504031101

S. Y. B. Sc. (NCF-NEP) (Sem. - IV) Examination April - 2025

ST-MJ3-403 : Statistics (Paper - X) 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:

 S. Y. B. Sc. (NCF-NEP) (Sem. - IV)

Name of the Subject :

 ST-MJ3-403 : Statistics (Paper - X) Operation Research - I

Subject Code No.: 2503000504031101

Seat No.:

Student’s Signature
 

(2) b^p S> âñp¡ aqfS>eps R>¡.
(2) All questions are compulsory.

(3) gOyNyZL$ue L$p¡óV$L$ A“¡ Ap„L$X$pL$ue L$p¡óV$L$ 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 full marks of the question

(5) âp¡N°pdfrls kpe[ÞV$auL$ L¡$ë¼eyg¡V$f“p¡ D‘ep¡N L$fu iL$pi¡.
(5) Non programmable scientific calculator is allowed.

â. 1.  “uQ¡“p âñp¡“p DÑf Ap‘p¡. (L$p¡B‘Z v$k) 10
  Answer the following questions. (Any Eight)

 1. brldy®MNZ A¡V$g¡ iy„?
  What is convex set?

 2. BóV$sd d|mc|s i¼e DL¡$g“u ìep¿ep Ap‘p¡.
	 	 Define	optimum	basic	feasible	solution.

 3. r“Z®epÐdL$ Qgp¡“u ìep¿ep Ap‘p¡.
	 	 Define	Decision	variables.

 4. LPP “p i¼e âv$¡i“p Qpf A„Ðetbvy$Ap¡ A (0, 0), B (0, 250), C (130, 60), 

D (120, 0) R>¡. dlÑd z = 10x1 + 5x2 dpV¡$ qL„$ds ip¡^p¡.
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  The feasible region of a LPP has four extreme points A (0, 0), B (0, 250), 

C (130, 60), D (120, 0). Find value for maximize z = 10x1 + 5x2

 5. L$B ‘Ý^rs“¡ "v$„X$ (saphs)“u ‘Ý^rs' ‘Z L$l¡ R>¡?
  Which method is also known as ‘Method of Penalty’?

 6. ‘|fL$ Qg“u ìep¿ep Ap‘p¡.
	 	 Define	Slack	variable.

 7. L©$rÓd Qg“u ìep¿ep Ap‘p¡.
	 	 Define	Artificial	variable.

 8. Two-phase ‘Ý^rsdp„ Å¡ Max Z* = 0 A“¡ Ap¡R>pdp„ Ap¡R>p¡ A¡L$ L©$rÓd Qg ^“ 
k„¿ep kp’¡ b¡TuTdp„ lp¡e sp¡ iy„ ’pe?

  What will happen in Two-phase method, if Max Z* = 0 and at least one of 

the	artificial	variable	is	present	in	the	basis	with	positive	number?

 9. “uQ¡“p L.P.P. “y„ X$éyAg kyf¡M Apep¡S>“ gMp¡.
  MinZ = 10x1 + 20x2

	 	 	 S.			to.			c.

   3x1 + 2x2	≥	18

   x1 + 3x2	≥	8

   2x1 – x2 ≤	6

   x1 + x2 = 5

   x1	≥	0,	x2	≥	0

  Write dual linear programming problem of the following L.P.P.

  MinZ = 10x1 + 20x2

	 	 	 S.			to.			c.

   3x1 + 2x2	≥	18

   x1 + 3x2	≥	8

   2x1 – x2 ≤	6

   x1 + x2 = 5

   x1	≥	0,	x2	≥	0	 	

 10. âpBdg A“¡ X$éyAg hÃQ¡“p¡ A¡L$ saphs Ap‘p¡.
  Give one difference between primal and dual.

 11. Å¡ âpBdgdp„ l¡sygnu rh^¡e Þe|“sd lp¡e sp¡ X$éyAgdp„ s¡“y„ iy„ ’pe?
  If the objective function is minimum in the primal, what happens to it in 

the dual?

 12. Ars Qg“u ìep¿ep Ap‘p¡.
	 	 Define	surplus	variable.
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â. 2.  L$p¡B ‘Z b¡ âñ“p DÑf Ap‘p¡. 10
  Answer any two questions.

 1. q¾$epÐdL$ k„ip¡^““y„ L$pe®n¡Ó QQp£.
  Discuss the scope of operations research.

 2. kyf¡M Apep¡S>“ A¡V$g¡ iy„? s¡“y„ NprZrsL$ õhê$‘ kdÅhp¡.
  What is linear programming problem? Explain the mathematical form of 

it.

 3. kyf¡M Apep¡S>““p âñp¡“p DL¡$g d¡mhhp“u Apg¡M“u fus kdÅhp¡.
  Explain the graphical method of linear programming problem.

â. 3.  L$p¡B‘Z A¡L$“p¡ S>hpb Ap‘p¡. 10
  Answer any one question.

 1. Ap¡Bg L„$‘“u“p d¡“¡S>f“¡ ‘p¡sp“u fuapB“fu dpV¡$ b¡ i¼e åg¡ÞX$]N âp¡k¡k dpV¡$ b¡ 
BóV$sd rdîZdp„ v$f¡L$ DÐ‘pv$“ dpV¡$ B“‘yV$ A“¡ ApDV$‘yV$ dpV¡$“u S>ê$fueps “uQ¡ 
âdpZ¡ v$ip®hu R>¡.

âp¡k¡k
B“‘yV$ A¡L$d ApDV$‘yV$ A¡L$d

L$pQy„ s¡g A L$pQy„ s¡g B N¡kp¡gu“ x Nkp¡gu“ y
1 5 3 5 8

2 4 5 4 4

  A A“¡ B âL$pf“p Ap¡Bg“p„ dlÑd 200 A¡L$dp¡ A“¡ 150 A¡L$dp¡ D‘gå^ R>¡. 
bÅf“u S>ê$fueps bsph¡ R>¡ L¡$ N¡kp¡gu“ X “p Ap¡R>pdp„ Ap¡R>p 100 A¡L$dp¡ A“¡ 
N¡kp¡gu“ Y “p Ap¡R>pdp„ Ap¡R>p 80 A¡L$dp¡“y„ DÐ‘pv$“ ’hy„ S> Å¡BA¡. âp¡k¡k 1 A“¡ 
2 “p„ A¡L$ DÐ‘pv$“ f“ Üpfp dmsp¡ “ap¡ A“y¾$d¡ 300 ê$. A“¡ 400 ê$. R>¡. dlÑd “ap¡ 
d¡mhhp dpV¡$ D‘f“p¡ kyf¡M Apep¡S>““p¡ âñ Apg¡M“u fus¡ DL¡$gp¡.

	 	 The	manager	of	an	oil	refinery	has	to	decide	an	optimal	mixing	of	two	

possible blending process of which the inputs and outputs per production 

run are as follows

Process
Input (Units) Output (Units)

Crude oil A Crude oil B Gasoline x Gasoline y

1 5 3 5 8

2 4 5 4 4

  The maximum amount available of crude A and B are 200 units and 150 

units respectively. The market requirement show that at least 100 units of 

Gasoline	x	and	80	units	of	Gasoline	y	must	be	produced.	The	profit	per	

production run from process 1 and 2 are Rs. 300 and Rs. 400 respectively. 

Solve	above	LPP	graphically	to	obtain	maximum	profit.

 2. fdL$X$p“u A¡L$ L„$‘“u b¡ âL$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$]NguAp¡ D‘f Y$]Nguv$uW$ A“y¾$d¡ ê$. 15 
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A“¡ ê$. 25 “ap¡ dm¡ R>¡. A âL$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“¡ L„$‘“u ‘pk¡ ârs qv$“ dlÑd 
2000 Y$uNguAp¡ b“phu iL$pe s¡V$gp¡ kde R>¡. ârsqv$“ bÞ“¡ âL$pf“u dmu 1500 
Y$uNguAp¡ b“phu iL$e s¡V$gp¡ àgpõV$uL$ ‘|fhW$p¡ R>¡. JÃQ L$gp“u Y$]Ngu dpV¡$ ky„v$f 
‘p¡jpL$“u S>ê$f R>¡, S>¡ dpV¡$ 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¡BA¡ s¡ Apg¡M“u dv$v$’u Ap âñ“p¡ 
DL¡$g d¡mhp¡.

  A company produce two types of dolls, a basic version doll A and deluxe 

version	doll	B.	The	profits	for	A	type	of	doll	and	B	type	of	doll	are	 

Rs. 15 and Rs. 25 per doll respectively. Each doll of type B is required 

twice as much time as of doll of type A. The company has time to 

produce	maximum	2000	dolls	per	day.	The	supply	of	plastic	is	sufficient	

only for total 1500 dolls of both types 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?	

Solve	this	problem	graphically.

â. 4.  L$p¡B‘Z A¡L$“p¡ S>hpb Ap‘p¡. 10
  Answer any one question.

 1. Big - M ‘Ý^rs’u “uQ¡“p kyf¡M Apep¡S>““p âñ“p¡ DL¡$g d¡mhp¡.
  MaxZ  =  2x1  +  3x2  +  4x3

  S. to. C.

  3x1  +  x2  +  4x3		≤		600

  2x1  +  4x2  +  2x3		≥		480

  2x1  +  3x2  +  3x3  =  540

  x1		≥		0,	x2		≥		0,	x3		≥		0

	 	 Solve	the	following	linear	programming	problem	using	Big - M method.

  MaxZ  =  2x1  +  3x2  +  4x3

  S. to. C.

  3x1  +  x2  +  4x3		≤		600

  2x1  +  4x2  +  2x3		≥		480

  2x1  +  3x2  +  3x3  =  540

  x1		≥		0,	x2		≥		0,	x3		≥		0

 2. V|$ a¡BT ‘Ý^rs’u (Two - Phase method) “uQ¡“p kyf¡M Apep¡S>““p âñ“p¡ DL¡$g 
d¡mhp¡.

  MinZ  =  5x1		+		8x2

  S.  to.  C.

  3x1  +  2x2		≥		3

  x1  +  4x2		≥		4
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  x1  +  x2		≤		5

  x1		≥		0,	x2		≥		0

	 	 Solve	the	following	linear	programming	problem	using	Two - Phase 

method.

  MinZ  =  5x1		+		8x2

  S.  to.  C.

  3x1  +  2x2		≥		3

  x1  +  4x2		≥		4

  x1  +  x2		≤		5

  x1		≥		0,	x2		≥		0

â. 5.  L$p¡B‘Z A¡L$“p¡ S>hpb Ap‘p¡. 10
  Answer any one question.

 1. X$éyAprgV$u“u ‘Ý^rs’u “uQ¡“p kyf¡M Apep¡S>““p âñ“p¡ DL¡$g d¡mhp¡.
  MaxZ  =  7x1  +  5x2

  S.  to.  C.

  3x1  +  x2		≤		48

  2x1  +  x2		≤		40

  x1		≥		0,	x2		≥		0

	 	 Solve	the	following	linear	programming	problem	using	duality	method.

  MaxZ  =  7x1  +  5x2

  S.  to.  C.

  3x1  +  x2		≤		48

  2x1  +  x2		≤		40

  x1		≥		0,	x2		≥		0

 2. X$éyAprgV$u“u ‘Ý^rs’u “uQ¡“p kyf¡M Apep¡S>““p âñ“p¡ DL¡$g d¡mhp¡.
  MaxZ  =  3x1  +  2x2

  S.  to.  C.

  x1  +  x2		≤		6

  2x1  +  x2		≤		6

  x1		≥		0,	x2		≥		0

	 	 Solve	the	following	linear	programming	problem	using	duality	method.

  MaxZ  =  3x1  +  2x2

  S.  to.  C.

  x1  +  x2		≤		6

  2x1  +  x2		≤		6

  x1		≥		0,	x2		≥		0


