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RAN-2503000504031101
B. Sc. (Sem. - IV) Examination April - 2026

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

k|Q“p : / Instructions

(1) D‘fp¡¼s v$ip®h¡g rhNsp¡ DÑfhlu ‘f Ahíe gMhu.
 Fill up strictly the above details on your answer book

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

request.

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

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

Seat No.:

Student’s Signature

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

 1. BóV$sd DL$g“u ìep¿ep Ap‘p¡.
	 	 Define	optimum	solution.

 2. l¡sygnu rh^¡e A¡V$g¡ iy„?
  What is an Objective function?

 3. iL$e âv$¡i A¡V$g¡ iy„?
  What is a Feasible region?

 4.  LPP “p iL$e âv$¡idp„ ÓZ rifp¡tbvy$ tbvy$Ap¡ A (0, 0), B (0, 150), C (40, 0) R>¡. z = 4x1 + x2 
dlÑd dpV¡$ d|ëe ip¡^p¡.

   The feasible region of a LPP has three extreme points A (0, 0), B (0, 150), C (40, 0). 
Find value for maximize z = 4x1 + x2.

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

 6. Ars Qg“u ìep¿ep Ap‘p¡.
	 	 Define	Surplus	variable.

 7. L$B d¡’X$“¡ “d¡’X$ Ap¡a ‘¡“ëV$u’ ‘Z L$l¡ R>¡?
  Which method is known as ‘Method of Penalty’?

 8.  Two-phase ‘v¹$^rsdp„ Å¡ Max Z*=0 A“¡ Ap¡R>pdp„ Ap¡R>p¡ A¡L$ L©$rÓd Qg ^“ k„¿ep kp’¡ 
b¡TuT dp„ lp¡e sp¡ iy„ ’pe?

	 	 	In	Two-phase	method,	what	happen	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„ X¹$eyAg kyf¡M Apep¡S>“ gMp¡
Min Z = 2x2 + 5x3

S.	to	C		x1 + x2 > 2

2x1 + x2 + 6x3 < 6

*RAN-2503000504031101*
R A N - 2 5 0 3 0 0 0 5 0 4 0 3 1 1 0 1

P7802



RAN-2503000504031101 ] [ 2 ] [ Contd. ] P
7
8
0
2

x1 – x2 – 3x3 = 4

(x1, x2, x3 > 0)

  Write dual linear programming problem of the following L.P.P.
Min Z = 2x2 + 5x3

S.	to	C		x1 + x2 > 2

2x1 + x2 + 6x3 < 6

x1 – x2 – 3x3 = 4

(x1, x2, x3 > 0)

 10. kyf¡M Apep¡S>““p âñ “¡ Two Phase ‘v¹$^rs’u DL¡$ghp“y„ ‘l¡gy„ ‘Ngy„ L$ey„ R>¡?
	 	 Which	is	the	first	step	towards	solving	LPP	through	Two	Phase	method?

 11. Å¡ âpBdgdp„ l¡sygnu rh^¡e dlÑd lp¡e sp¡ Xy„$eAgdp„ s¡“y„ iy„ ’pe?
  If the objective function is maximum in the primal, what happens to it in the dual?

 12. X¹$eyAg kyf¡M Apep¡S>““p âñ“p b¡ NyZ^dp£ S>Zphp¡.
	 	 State	two	properties	of	dual	linear	programming	problem.

â. 2.  L$p¡B ‘Z b¡ âñ“p DÑf Ap‘p¡. (10)
  Attempt any two.

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

 2. 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.

 3. kyf¡M Apep¡S>““u D‘ep¡Nu“p A“¡ ^pfZpAp¡ kdÅhp¡.
  Explain the uses and assumptions of linear programming problem.

â. 3.  L$p¡B ‘Z A¡L$“p¡ S>hpb Ap‘p¡. (10)
  Attempt any one.

 1.  A¡L$ DÐ‘pv$L$ A A“¡ B A¡d b¡ âL$pf“p e„Óp¡ b“ph¡ R>¡. A âL$pf“y„ e„Ó b“phhp dpV¡$ 2 V$“ gp¡M„X$ 
A“¡ 200 L$pd“p L$gpL$p¡ Å¡BA¡ R>¡ A“¡ B âL$pf“y„ e„Ó b“phhpdp„ 4 V$“ gp¡M„X$ A“¡ 150 L$pd“p L$gpL$p¡ 
Å¡BA¡ R>¡ s¡“u ‘pk¡ 900 V$“ gp¡M„X$ R>¡ A“¡ h^ydp„ h^y 60000 L$pd“p L$gpL$p¡ R>¡ Å¡ A âL$pf“y„ e„Ó 
ê$r‘ep 500 A“¡ B âL$pf“y„ e„Ó ê$r‘ep 800 “p “a¡ hl¢Qu iL$psy„ lp¡e sp¡ dlÑd “ap¡ ’pe A¡ dpV¡$ A 
âL$pf“y„ e„Ó A“¡ B âL$pf“p L¡$V$L¡$V$gp e„Óp¡ b“phhp Å¡BA¡? (Apg¡M“u fus¡ DL¡$gp¡)

   A manufacturer produces two types of machines A and B. For producing machine of 
type A, 2 tons of iron and 200 working hours are required and for producing machine 
of type B, 4 tons of iron and 150 working hours are required. The manufacturer has 900 
tons	of	iron	and	60,000	working	hours	at	his	disposal.	If	the	profit	on	type	A	machine	
is rupees 500 and that on type B machine is rupees 800. Find how many machines of 
type	A	and	type	B	should	be	produced	to	get	maximum	profit.	(Solve	graphically)

 2.  A¡L$ ‘p¡ëV²$u apd®dp„ b¡ âL$pf“u df^u fpMhpdp„ Aph¡ R>¡. A âL$pf“u df^u“u qL„$ds ê$. 20 R>¡. A“¡ B 
âL$pf“u df^u v$f AW$hpqX$e¡ kf¡fpi 4 HX$p Ap‘¡ R>¡. A“¡ B âL$pf“u df^u v$f AW$hpqX$e¡ kf¡fpi 6 
HX$p Ap‘¡ R>¡. apd®dp„ h^ydp„ 40 df^uAp¡ fpMu iL$pe s¡d R>¡ A“¡ df^uAp¡“u Mfuv$u D‘f ê$. 1050 
’u h^y MQ® L$fhp“y„ “’u. sp¡ dlÑd k„¿epdp„ HX$p âpàs L$fhp dpV¡$ b„“¡ âL$pf“u L¡$V$L¡$V$gu Mfuv$hu 
Å¡BA¡? (Apg¡M“u fus¡ DL¡$gp¡)

   Two types of chickens are kept in a poultry farm. A type of hen costs Rs. is 20. And 
price of type B chicken is Rs. is 30. A type hen lays an average of 4 eggs per week, and 
a type B hen lays an average of 6 eggs per week. A maximum of 40 chickens can be 
kept	in	the	farm	and	purchase	of	chickens	is	not	to	spend	more	than	Rs.	1050.	So	how	
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many chickens of both types should be purchased to get the maximum number of eggs? 
(Solve	graphically)

â. 4.  L$p¡B ‘Z A¡L$“p¡ S>hpb Ap‘p¡. (10)
  Attempt any one.

 1. Big - M ‘Ý^rs’u “uQ¡“p kyf¡M Apep¡S>““p âñ“p¡ DL¡$g d¡mhp¡.
Max Z = 3x1 – x2

S. to C 2x1 + x2 > 2

x1 + 3x2 < 3

x2 < 4

(x1, x2 > 0)

	 	 Solve	the	following	LPP	bv	Big	-	M	method.
Max Z = 3x1 – x2

S. to C 2x1 + x2 > 2

x1 + 3x2 < 3

x2 < 4

(x1, x2 > 0)

 2. Two - Phase method ‘Ý^rs’u “uQ¡“p kyf¡M Apep¡S>““p âñ“p¡ DL¡$g d¡mhp¡.
Min Z = 5x1 + 2x2 + 10x3

S. to C x1 – x3 < 10

x2 + x3 > 10

(x1, x2, x3 > 0)

	 	 Solve	the	following	LPP	bv	Two	-	Phase	method.
Min Z = 5x1 + 2x2 + 10x3

S. to C x1 – x3 < 10

x2 + x3 > 10

(x1, x2, x3 > 0)

â. 5.  L$p¡B ‘Z A¡L$“p¡ S>hpb Ap‘p¡. (10)
  Attempt any one.

 1. “uQ¡“p LPP “y„ X¹$eyAg gMp¡ A“¡ BóV$sd DL¡$g dpV¡$ X¹$eyAg DL¡$gp¡.
Max Z = 3x1 + 9x2

s. to Con. x1 + 4x2 < 8

x1 + 2x2 < 4

x1 > 0, x2 > 0

	 	 Write	dual	of	following	LPP	and	Solve	the	dual	for	optimum	solution.
Max Z = 3x1 + 9x2

s. to Con. x1 + 4x2 < 8

x1 + 2x2 < 4

x1 > 0, x2 > 0

 2. “uQ¡“p LPP “y„ X¹$eyAg gMp¡ A“¡ BóV$sd DL¡$g dpV¡$ X¹$eyAg DL¡$gp¡.
Max Z = 3x1 + 2x2

S. to C x1 + x2 < 6

2x1 + x2 < 6

(x1, x2 > 0)
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	 	 Write	dual	of	following	LPP	and	Solve	the	dual	for	optimum	solution.
Max Z = 3x1 + 2x2

S. to C x1 + x2 < 6

2x1 + x2 < 6

(x1, x2 > 0)


