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RAN-2408000604020009
S.Y.B.Com. (Sem.-IV) Examination April - 2026

Mathematical Economics-IV (Major) (Paper-IV)

 [ Total Marks: 50

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) S>dZu bpSy>“p A„L$ âñ“p ‘yfp NyZ v$ip®h¡ R>¡.
 The numbers on the right indicate the full marks for the question.

(3) S>ê$fu NZsfu S>hpb“p cpN ê$‘¡ v$ip®hp¡.
 Show the required calculations as part of the answer.

Seat No.:

Student’s Signature

â. 1.  “uQ¡“p âñp¡“p S>hpb Ap‘p¡. (L$p¡C ‘Z ‘p„Q) 10
 1. A¡L$ L$pfMp“pdp„ hõsy“p DÐ‘pv$“ dpV¡$ A¡L$dv$uW$ Qrgs MQ® ê$. 12.50 R>¡ A“¡ hprj®L$ [õ’f MQ®
  ê$. 15,000 R>¡.
  1.  Ly$g MQ®“y„ rh^¡e d¡mhp¡.
  2.  2500 A¡L$dp¡“p DÐ‘pv$“ dpV¡$ Ly$g MQ® A“¡ A¡L$dv$uW$ kf¡fpi MQ® ip¡^p¡.
 2. A¡L$ hõsy“„y DÐ‘pv$“ MQ® rh^¡e C = 3x2 + 20x + 1000 R>¡. Äepf¡ DÐ‘pv$“ 10 A¡L$dp¡“y„ lp¡e 
  Ðepf¡ kudp„s MQ® (MC) A“¡ kf¡fpi MQ® (AC) ip¡^p¡.
 3. bÅf kdsygp A¡V$g¡ iy„?
 4. Å¡ ÓZ Qgp¡ hÃQ¡“p klk„b„^p„L$p¡ r12 = 0.7, r13 = 0.6 A“¡ r23 = 0.4 lp¡e, sp¡ blºQrge 
  r“òpeL$sp Ap„L$ R1(23)

2  “u qL„$ds ip¡^p¡.
 5. v$ip®hp¡ L¡$, 1.2

2
v = 1

2
v  (1 – r12

2 )

 6. Å¡ ÓZ Qgp¡ dpV¡$ r12 = 0.80, r13 = 0.60 A“¡ r23 = 0.70 lp¡e, sp¡ Ap„riL$ klk„b„^p„L$ r12.3. “u 
  qL„$ds ip¡Op¡.
 7. Å¡ b12.3 = 0.64, 1.3v  = 2, 2.3v  = 3 lp¡e sp¡  r12.3 ip¡^p¡.

â.2. (A) A¡L$ v|$^ âp¡k¡tkN àgpÞV$dp„ ‘“uf“p ‘¡L¡$V$ b“phhp dpV¡$“p¡ v$¥r“L$ Ly$g MQ® C = 
20
x2

 + 40x + 100 R>¡ 5
  (Äep„ x A¡ ‘¡L¡$V$“u k„¿ep R>¡). ‘“uf“u dp„N“y„ rh^¡e x = 300 – 5p R>¡.
  1. dlÑd “ap¡ d¡mhhp dpV¡$ v$ffp¡S> L¡$V$gp ‘“uf“p ‘¡L¡$V$ s¥epf L$fhp Å¡BA¡?
  2. dlÑd “ap“u fL$d L¡$V$gu li¡?
 (B) Äepf¡ A¡L$ Mpk âL$pf“p õdpV®$ap¡““p¡ cph A 20,000 lsp¡ Ðepf¡ s¡“u dprkL$ dp„N 500 A¡L$d lsu. 5
  Äepf¡ L„$‘“uA¡ DÐkh“u kuT“dp„ cph OV$pX$u“¡ A 15,000 L$ep£ Ðepf¡ dp„N h^u“¡ 800 A¡L$d ’B NC.
  Å¡ õdpV®$ap¡“ dpV¡$ dp„N“y„ rh^¡e P = a – bx  lp¡e, sp¡ :
  1.  AQmp„L$p¡ a A“¡ b “u qL„$ds ip¡^p¡.
  2.  Å¡ L„$‘“u cph OV$pX$u“¡ A 10,000 L$f¡, sp¡ A‘¡rns dp„N (x) L¡$V$gu li¡?
 (C) A¡L$ qhÛp’} ‘pk¡ õV¡$i“fu Mfuv$hp dpV¡$ Ly$g A 200 R>¡. s¡ “p¡V$byL$ (x) A“¡ ‘¡“ (y) Mfuv$hp dp„N¡ 4 
  R>¡. Å¡ A¡L$ “p¡V$byL$“u qL„$ds A 20 A“¡ A¡L$ ‘¡““u qL„$ds A 10 lp¡e, A“¡ s¡“y„ syrô$NyZ rh^¡e 
  u = xy + 4x Üpfp v$ip®hhpdp„ Aphsy„ lp¡e, sp¡ s¡“p bS>¡V$dp„ flu“¡ dlÑd syrô$NyZ d¡mhhp dpV¡$ 
  s¡Z¡ L¡$V$gu “p¡V$byL$ A“¡ L¡$V$gu ‘¡“ Mfuv$hu Å¡BA¡?
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OR

â. 2. (A) âQrgs k„L¡$s A“ykpf kprbs L$fp¡ L¡$,    5

  
AR–MR

AR
=h

 (B) A¡L$ “hu gp¡ÞQ ’e¡gu õdpV®$hp¡Q dpV¡$ bÅfdp„ dp„N A“¡ ‘yfhW$p“p rh^¡ep¡ “uQ¡ dyS>b R>¡: 5
  dp„N rh^¡e (D) : x = 130 – 4p

  ‘yfhW$p rh^¡e (S) : p = 10 + 5
x

 + 
100
x2

  Äep„ x A¡ õdpV®$hp¡Q“p A¡L$dp¡“u k„¿ep (lÅfdp„) R>¡ A“¡ p A¡ A¡L$d v$uW$ qL„$ds (ê$r‘epdp„) R>¡.
  bÅfdp„ Ap õdpV®$hp¡Q“u kdsygp qL„$ds (p) A“¡ kdsygp“p¡ S>Õ’p¡ (x) ip¡^p¡.
 (C) A¡L$ V¡$¼kV$pCg a¡¼V$fudp„ L$p‘X$“y„ DÐ‘pv$“ (Q) “uQ¡“p rh^¡e Üpfp v$ip®hhpdp„ Aph¡ R>¡ : 4
  Q = kLβ K1–β

  Äep„ Q A¡ L$p‘X$“p duV$f, L A¡ dS|>f L$gpL$p¡ A“¡ K A¡ diu“fu“p L$gpL$p¡ R>¡.
  Å¡ 50 diu“ L$gpL$p¡ ‘f 1,000 dS|>f L$gpL$p¡ hp‘fsp 2,000 duV$f L$p‘X$ DÐ‘ß ’pe R>¡ A“¡ s¡ S> 
  50 diu“ L$gpL$p¡ ‘f 4,000 dS|>f L$gpL$p¡ hp‘fsp 4,000 duV$f L$p‘X$ DÐ‘ß ’pe R>¡, sp¡ :
  1.  AQmp„L$p¡ k A“¡ β “u qL„$ds ip¡^p¡.
  2.  Å¡ 2,500 dS|>f L$gpL$p¡ A“¡ 80 diu“ L$gpL$p¡“p¡ D‘ep¡N L$fhpdp„ Aph¡, sp¡ L$p‘X$“p
     DÐ‘pv$““p¡ A„v$pS> d¡mhp¡.

â. 3. (A)  A¡L$ k„ip¡^L$, L$‘pk“p ‘pL$ ‘f Mpsf A“¡ tkQpB“u Akf“p¡ Aæepk L$fhp dp„N¡ R>¡. 14 
   “uQ¡“u dprlsu ‘p„Q Sy>v$p Sy>v$p M¡sfp¡dp„’u d¡mh¡g R>¡ :

M¡sf Mpsf (X1)
(qL$gp¡)

L$‘pk“y„ DÐ‘pv$“ (X2)
([¼hÞV$g)

tkQpB (X3)
(L$gpL$)

1 5 20 14

2 8 22 16

3 9 27 17

4 11 29 18

5 12 32 20

   NZsfu L$fp¡.
   (1)  X2 “u X1 A“¡ X3 ‘f“u r“esk„b„^ kduL$fZ d¡mhp¡.
   (2)  Å¡ Mpsf (X1) = 45 qL$gp¡ A“¡ tkQpB (X3) = 20 L$gpL$ lp¡e, sp¡ DÐ‘pv$“ (X2) “y„ 
      A“ydp“ L$fp¡.
   (3)  Ap„riL$ klk„b„^p„L$ r23.1 ip¡^p¡.
   (4)  blºQrge klk„b„^p„L$ R1(23) ip¡^p¡.

OR

â. 3. (A)  Å¡ X 1 = 14, X 2 = 18, X 3 = 10, σ1= 3, σ2 = 5, σ3 = 1.5, r12 = 0.8, r13 = 0.6, r23 =0.5 7 
lp¡e sp¡ X1 “y„ X2 A“¡ X3 ‘f“y„ r“eskb„^ f¡Mp“y„ kduL$fZ d¡mhp¡. s’p Å¡ X2 = 16 A“¡ 

   X3 = 12 lp¡e sp¡ X1 “u qL$ds“y„ ApNZ“ L$fp¡.
 (B)  Å¡ σ1 = 2, σ2 = 4, σ3 = 0.8, r12 = 0.45, r13 = 0.55 A“¡ r23 = 0.70 lp¡e sp¡ σ2.13 A“¡  7
   R1(23) ip¡^p¡.
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â. 4.  “uQ¡“pdp„’u L$p¡C ‘Z ÓZ âñp¡“p S>hpb Ap‘p¡.     12
 (1) dp„N“u dyëekp‘¡nsp kdÅhp¡ A“¡ s¡“u qL„$ds“y„ A’®OV$“ kdÅhp¡.
 (2) A¡L$ k„ip¡^L$ ùv$efp¡N“p Å¡Md ‘f Akf L$fsp ‘qfbmp¡“y„ rhïg¡jZ L$fu füp R>¡.
  200 ìe[¼sAp¡“p epv$[ÃR>L$ r“v$i®dp„’u “uQ¡ dyS>b“p klk„b„Op„L$ âpàs ’ep R>¡.
  ågX$ â¡if (X1) A“¡ ìe[¼s“y„ hS>“ (X2) hÃQ¡“p¡ klk„b„^ r12 = 0.60

  ågX$ â¡if (X1) A“¡ ìe[¼s“u Jdf (X3) hÃQ¡“p¡ klk„b„^ r13 = 0.75

  ìe[¼s“y„ hS>“ (X2) A“¡ Jdf (X3) hÃQ¡“p¡ klk„b„^ r23 = 0.40

  NZsfu L$fp¡ :
  (1) Jdf (X3) “u Akf“¡ AQm fpMu“¡, ågX$ â¡if A“¡ hS>“ hÃQ¡“p¡ Ap„riL$ klk„b„^p„L 
    (r12.3) ip¡^p¡.
  (2) hS>“ A“¡ Jdf b„“¡“u k„ey¼s Akf v$ip®hsp¡ blºQrge klk„b„^p„L$ R1(23) ip¡^p¡.
 (3)  ÓZ Qgp¡ dpV¡$ “uQ¡ dyS>b“u rhNsp¡ âpàs R>¡ :
  X 1 = 60, X 2 = 70, X 3 = 80

  σ1 = 10, σ2 = 15, σ3 = 20

  r12 = 0.65, r13 = 0.45, r23 = 0.75

  Ap dprlsu ‘f’u :
  (1) r“esk„b„Op„L$ b21.3 “u qL„$ds ip¡^p¡.
  (2) rhQfZ 2.13

2
v  ip¡^p¡.

 (4) blºQrge klkb„Op„L$“u ìep¿ep Ap‘u âQrgs k„L¡$s A“ykpf kprbs L$fp¡ L¡$,

  R1(23)
2 = 1 – 

1
2

1.23
2

v

v

 (5) âQrgs k„L¡$sp¡ A“ykpf kprbs L$fp¡ L¡$,

  r12.3 = 
1–r 1–r

r –r r

13
2

23
2

12 13 23

ENGLISH VERSION

Q.1.	 	 Answer	the	following	questions.	(Any	five)		 		 10

 1. In a factory, the variable cost per unit for production is 12.50 and the annual

	 	 fixed	cost	is	15,000.

  1.   Obtain the total cost function.

  2.   Find the total cost and average cost per unit for producing 2500 units.

 2. The total cost function for a commodity is C = 3x2 + 20x + 1000. Find the Marginal

  Cost (MC) and Average Cost (AC) when the production is 10 units.

 3. What is market equilibrium?

	 4.	 Given	the	correlation	coefficients	r12 = 0.7, r13 = 0.6, and r23 = 0.4 for three variables,

	 	 calculate	the	value	of	the	coefficient	of	multiple	determination	R1(23)
2 .

 5. Show that, 1.2
2

v = 1
2

v  (1 – r12
2 )

	 6.	 Given	the	correlation	coefficients	r12 = 0.80, r13 = 0.60, and r23 = 0.70 for three

	 	 variables,	find	the	value	of	the	partial	correlation	coefficient	r12.3.

 7. If b12.3 = 0.64, 1.3v  = 2, 2.3v 	=	3	then	find	r12.3.
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Q.2. A. A milk processing plant has a total daily cost of C = 
20
x2

 + 40x + 100 to produce  05

  x packets of Paneer. The demand function for Paneer is x = 300 – 5p.

	 	 1.			How	many	packets	of	Paneer	should	be	produced	daily	to	maximize	profit?

	 	 2.			What	will	be	the	maximum	profit	amount?

	 B.	 When	the	price	of	a	specific	type	of	smartphone	was	` 20,000, its monthly demand 05

  was 500 units. During the festive season, the company reduced the price to ` 15,000,

  and the demand increased to 800 units. If the demand function for the smartphone is

  P = a – bx , then :

  1.   Find the values of the constants a and b.

  2.   If the company further reduces the price to `	10,000,	what	will	be	the	expected

  demand (x)?

 C. A student has a total of ` 200 to spend on stationery. They want to buy notebooks 04

  (x) and pens (y). If the price of one notebook is ` 20 and the price of one pen is ` 10

  and their utility function is represented by u = xy + 4x, how many notebooks and

	 	 pens	should	they	buy	to	obtain	maximum	utility	within	their	budget?

OR

 A. Prove that as usual notation,       05

  
AR–MR

AR
=h

 B. For a newly launched Smartwatch, the market demand and supply functions are   05

  given below :

  Demand Function (D) : x = 130 – 4p

  Supply Function (S) : p = 10 + 5
x

 + 
100
x2

	 	 Where	x	represents	the	quantity	of	smartwatches	(in	thousands)	and	p	represents	the

  price per unit (in hundreds).

	 	 Find	the	equilibrium	price	(p)	and	equilibrium	quantity	(x)	for	this	smartwatch	in	the

  market.

	 C.	 In	a	textile	factory,	the	production	of	cloth	(Q)	is	represented	by	the	following	 		 04

  function :

       Q = kLβ K1–β

  Where Q represents the meters of cloth, L represents labor hours, and K represents

  machine hours.

  If using 1,000 labor hours with 50 machine hours produces 2,000 meters of cloth, and

  using 4,000 labor hours with the same 50 machine hours produces 4,000 meters of

  cloth, then :

  1.   Find the values of the constants k and β.

  2.   Estimate the production of cloth if 2,500 labor hours and 80 machine hours are used.



RAN-2408000604020009 ] [ 5 ] [ 230 ] P
7
8
5
1

Q.3. A.	 A	researcher	wants	to	study	the	effect	of	fertilizer	and	irrigation	on	the	cotton	 		 14

	 	 crop	yield.	The	following	information	has	been	obtained	from	five	different	farms	:

Farm Fertilizer	(X1)

(kg)

Cotton Yield (X2)

(quintals)

Irrigation (X3)

(hours)

1 5 20 14
2 8 22 16
3 9 27 17
4 11 29 18
5 12 32 20

  Calculate:

 1. Obtain the Regression Equation of X2 on X1 and X3.

 2. Estimate the Cotton Yield (X2)	when	Fertilizer	(X1) is 45 kg and Irrigation (X3) is 20 hours.

	 3.	 Calculate	the	Partial	Correlation	Coefficient	r23.1.

	 4.	 Find	the	Multiple	Correlation	Coefficient	R1(23).

OR

Q.3. A. If X 1 = 14, X 2 = 18, X 3 = 10, σ1= 3, σ2 = 5, σ3 = 1.5, r12 = 0.8, r13 = 0.6, r23 = 0.5, 07

  then obtain regression equation of X1 on X2 and X3 and estimate the value of X1 when

  X2 = 16 and X3 = 12.

 B If σ1 = 2, σ2 = 4, σ3 = 0.8, r12 = 0.45, r13 = 0.55, and r23	=	0.70	then	find	 		 07

  σ2.13 and R1(23).

Q.4.  Answer any three of the following questions.   12

	 1.	 Explain	the	price	elasticity	of	demand	and	its	interpretation.

	 2.	 A	researcher	is	analyzing	factors	affecting	the	risk	of	heart	disease.	From	a	random

	 	 sample	of	200	individuals,	the	following	correlation	coefficients	were	obtained	:

  Correlation between Blood Pressure (X1) and Body Weight (X2) : r12 = 0.60

  Correlation between Blood Pressure (X1) and Age (X3) : r13 = 0.75

  Correlation between Body Weight (X2) and Age (X3): r23 = 0.40

  Calculate :

	 	 1.	Find	the	partial	correlation	coefficient	between	Blood	Pressure	and	Weight,

   keeping Age (X3) constant (r12.3).

	 	 2.	Find	the	multiple	correlation	coefficient	R1(23) representing the joint effect of Weight

   and Age.

 3. The following details are available for three variables :

  X 1 = 60, X 2 = 70, X 3 = 80

  σ1 = 10, σ2 = 15, σ3 = 20

  r12 = 0.65, r13 = 0.45, r23 = 0.75

  Based on this information :

	 	 1.		Find	the	values	of	regression	coefficients	b21.3.

  2.  Calculate variance 2.13
2

v .

	 4.	 Give	the	definition	of	multiple	correlation	coefficient	and	prove	that	as	usual	notation.

  R1(23)
2 = 1 – 

1
2

1.23
2

v

v

 5. Prove that as the usual notation that,

  r12.3 = 
1–r 1–r

r –r r

13
2

23
2

12 13 23


