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B.Sc. 1st Semester (Honours) Examination, 2019-20

ECONOMICS

Course ID : 11612 Course Code : SH/ECO/102/C-2

Course Title: Mathematical Methods in Economics-I

Time:  2 Hours Full Marks: 40

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words
as far as practicable.

øé¬Ì õ∂±ôL√¶ö ¸—‡…±&ø˘ √õ∂Àùüı˛ ¬Û”Ì«˜±ÀÚı˛ øÚÀ«˙fl¬/
¬Ûı˛œé¬±Ô«œÀı˛ ˚Ô±¸y¬ı øÚÀÊı˛ ˆ¬±¯∏±˚˛ Î¬◊Mı˛ øÀÓ¬ ˝Àı/

1. Answer any five of the following questions: 2×5=10

øÚ•ßø˘ø‡Ó¬ Œ˚ Œfl¬±ÀÚ± ¬Û“±‰¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Given the sets S1 = (2, 4, 6), S2 = (7, 2, 6) and S3 = (4, 2).

Find (i) S1  S2  S3

and (ii) S1  S2  S3

√õ∂M øÓ¬ÚøÈ¬ Œ¸È¬ S1 = (2, 4, 6), S2 = (7, 2, 6) ¤ı— S3 = (4, 2) ŒÔÀfl¬

(i) S1  S2  S3 ¤ı— (ii) S1  S2  S3 øÚÌ«˚˛ fl¬Àı˛±/

(b) Express the equation, 2x = 8 in terms of logarithm.

2x = 8 ¸˜œfl¬ı˛ÌøÈ¬Àfl¬ ˘·±øı˛ƒ˜ƒ ’±fl¬±Àı˛ √õ∂fl¬±˙ fl¬Àı˛±/

(c) In a market the demand and supply functions are as follows:

D = 125 – 2P

S = – 45 + 8P

Find the equilibrium price (P).

¤fl¬øÈ¬ ı±Ê±Àı˛ ‰¬±ø˝± ¤ı— Œ˚±·±Ú ’À¬Ûé¬fl¬ øÚ•ßı˛+¬Û –
D = 125 – 2P

S = – 45 + 8P

ˆ¬±ı˛¸±˜… ±˜ (P) øÚÌ«̊ ˛ fl¬Àı˛±/
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(d) If 
2 0
5 6

A  
   

 and 
3 6
4 1

B
 

  
 

, find A + B.

˚ø
2 0
5 6

A  
   

 ¤ı— 
3 6
4 1

B
 

  
 

 ˝ ˛̊, A + B øÚÌ«̊ ˛ fl¬Àı˛±/

(e) Give one example, each, of decreasing function and constant function from economic
theory.

’Ô«ÕÚøÓ¬fl¬ Ó¬MW ŒÔÀfl¬ ¤fl¬øÈ¬ Sê˜˝ò±¸˜±Ú ’À¬Ûé¬fl¬ ¤ı— ¤fl¬øÈ¬ ÒËnıfl¬ ’À¬Ûé¬Àfl¬ı˛ Î¬◊±˝ı˛Ì ±›/

(f) For the production function q = – 3L3 + 18L2 + L, give the expressions for the marginal
product and the slope of the marginal product.

¬q = – 3L3 + 18L2 + L —¤˝◊ Î¬◊»¬Û±Ú ’À¬Ûé¬Àfl¬ı˛ ÊÚ… √õ∂±øôL√fl¬ Î¬◊»¬Û±Ú › √õ∂±øôL√fl¬ Î¬◊»¬Û±ÀÚı˛ Ï¬±˘
√õ∂fl¬±˙ fl¬Àı˛±/

(g) For a homogeneous function Z = f(x, y) with degree of homogeneity n, state Euler’s
theorem.

n ¸˜ı˛+¬ÛÓ¬±ı˛ ˜±S±øıø˙©Ü ¤fl¬øÈ¬ ¸˜ı˛+¬Û ’À¬Ûé¬fl¬ Z = f (x, y)-¤ı˛ ÊÚ… ’À˚˛˘±ı˛ Î¬◊¬Û¬Û±…øÈ¬ Œ˘À‡±/

(h) Find the consumption function and propensity to consume from the saving function,
S = 0·40Y – 500

S = 0·40Y – 500 —¤˝◊ ¸=¡˚˛ ’À¬Ûé¬fl¬øÈ¬ ŒÔÀfl¬ Œˆ¬±· ’À¬Ûé¬fl¬ ¤ı— √õ∂±øôL√fl¬ Œˆ¬±· √õ∂ıÌÓ¬± øÚÌ«˚˛ fl¬Àı˛±/

2. Answer any four of the following questions: 5×4=20

øÚ•ßø˘ø‡Ó¬ Œ˚ Œfl¬±ÀÚ± ¬‰¬±ı˛øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Use Cramer’s rule and solve the following National Income Model:

Y = C + Io + Go

C = a + bY, where, Y and C

respresent levels of national income and aggregate consumption expenditure, and, Io and

Go represent autonomous investment and government expenditure.

ŒSê˜±Àı˛ı˛ øÚ˚˛˜ √õ∂À˚˛±· fl¬Àı˛ √õ∂M Ê±Ó¬œ˚˛ ’±˚˛ ˜ÀÎ¬˘øÈ¬ ¸˜±Ò±Ú fl¬Àı˛± –

Y = C + Io + Go

C = a + bY, Œ˚‡±ÀÚ Y › C ˝í˘ Ê±Ó¬œ˚˛ ’±˚˛ › ¸±˜ø·Ëfl¬ Œˆ¬±·ı…˚˛ ¤ı— Io ›
Go ˝í˘ ¶§˚˛y”¬Ó¬ øıøÚÀ˚˛±· › ¸ı˛fl¬±øı˛ ı…˚˛/

(b) Given the demand function Q = 700 – 2P + 0.02Y, where, price P = 25 and income Y = 5000,

find the income elasticity of demand. State whether the commodity is normal or inferior.

Q = 700 – 2P + 0.02Y —¤˝◊ ‰¬±ø˝± ’À¬Ûé¬Àfl¬ı˛ ’±˚˛·Ó¬ ø¶öøÓ¬¶ö±¬Ûfl¬Ó¬± øÚÌ«˚˛ fl¬Àı˛± ˚‡Ú, ±˜ P = 25

¤ı— ’±˚˛ Y = 5000/ ^ı…øÈ¬ ¶§±ˆ¬±øıfl¬ Ú± øÚfl‘¬©Ü Î¬◊À{°‡ fl¬Àı˛±/ 4+1=5
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(c) A production function is given as follows —

Q = AK

L

, where A is a positive constant, Q, K and L represent output, capital and labour

respectively and ,  are positive fractions with  +   

(i) Prove that the function is homogeneous with decreasing returns to scale.

(ii) Find out the output elasticity with respect to labour. 2+3=5

¤fl¬øÈ¬ Î¬◊»¬Û±Ú ’À¬Ûé¬fl¬ Q = AK

L
, Œ˚‡±ÀÚ A ¤fl¬øÈ¬ ÒÌ±Rfl¬ ÒËnıfl¬, Q, K ¤ı— L ˚Ô±SêÀ˜ Î¬◊»¬Û±Ú,

”̃̆ ÒÚ › |À˜ı˛ ¬Ûøı˛˜±Ì ¤ı— , ˝í˘ ÒÚ±Rfl¬ ˆ¬¢ü±—˙,  +   /
(i) Œ‡±› Œ˚ ¤˝◊ Î¬◊»¬Û±Ú ’À¬Ûé¬fl¬øÈ¬ ¸˜ı˛+¬Û ¤ı— ˜±S± ¬Ûøı˛ıÓ«¬ÀÚı˛ √õ∂øÓ¬±Ú Sê˜˝ò±¸˜±Ú/

(ii) |˜ Î¬◊¬Û±±ÀÚı˛ ¸±À¬ÛÀé¬ Î¬◊»¬Û±ÀÚı˛ ø¶öøÓ¬¶ö±¬Ûfl¬Ó¬± øÚÌ«˚˛ fl¬Àı˛±/

(d) Find out the relationship between average revenue (AR), marginal revenue (MR) and Price

elasticity of demand (e). What will be the value of MR at e = 1?

·±øÌøÓ¬fl¬ˆ¬±Àı ·h¬ ’±˚˛ (AR), √õ∂±øôL√fl¬ ’±˚˛ (MR) ¤ı— ‰¬±ø˝±ı˛ ±˜·Ó¬ ø¶öøÓ¬¶ö±¬Ûfl¬Ó¬±ı˛ (e) ˜ÀÒ… ¸•Ûfl«¬
øÚÌ«˚˛ fl¬Àı˛±/ e = 1 ˝À˘, MR-¤ı˛ ˜±Ú fl¬Ó¬ ˝Àı∑ 4+1=5

(e) Given the average cost function,

AC = Q2 – 5Q + 60,

(i) find out the output level where AC is minimum.

(ii) find out the MC function.

√õ∂M ·h¬ ı…˚˛ ’À¬Ûé¬fl¬ AC = Q2 – 5Q + 60/

(i) ·h¬ ı…˚˛ ¸ı«øÚ•ß ˝Àı Œfl¬±Ú Î¬◊»¬Û±ÀÚı˛ ô¶∏Àı˛ Ó¬± øÚÌ«˚˛ fl¬Àı˛±/
(ii) √õ∂±øôL√fl¬ ı…˚˛ ’À¬Ûé¬fl¬øÈ¬ øÚÌ«˚˛ fl¬Àı˛±/

(f) The supply function of a firm is given by, p = q2 + 2q + 1. Find the producer’s surplus

at equilibrium price and quantity, p0 = 16 and q0 = 3.

¤fl¬øÈ¬ Ù¬±À˜«ı˛ Œ˚±·±Ú ’À¬Ûé¬fl¬ p = q2 + 2q + 1/ Î¬◊»¬Û±Àfl¬ı˛ Î¬◊Z‘M øÚÌ«˚˛ fl¬Àı˛±, ˚‡Ú, ˆ¬±ı˛¸±˜… ±˜ ›
Œ˚±·±Ú p0 = 16 ¤ı— q0 = 3/

3. Answer any one of the following questions: 10×1=10

øÚ•ßø˘ø‡Ó¬ Œ˚ Œfl¬±ÀÚ± ¤fl¬øÈ¬ √õ∂Àùüı˛ Î¬◊Mı˛ ±› –

(a) Find the profit maximising output of a firm with the following revenue and cost functions:

R(Q) = 1000 Q – 2Q2 and,

C(Q) = Q3 – 59Q2 + 1315Q + 2000

¤fl¬øÈ¬ Ù¬±À˜«ı˛ ̃ ≈Ú±Ù¬± ̧ ı«±øÒfl¬ı˛ÀÌı˛ Î¬◊»¬Û±Ú ô¶∏ı˛ (Q) øÚÌ«˚˛ fl¬Àı˛± ̊ ‡Ú √õ∂M Œ˜±È¬ ’±˚˛ › Œ˜±È¬ ı…˚˛ ’À¬Ûé¬fl¬
øÚ•ßı˛+¬Û –
R(Q) = 1000 Q – 2Q2 ¤ı—

C(Q) = Q3 – 59Q2 + 1315Q + 2000
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(b) Given the utility function u = 4xy – y2, and, the budget equation, 2x + y = 6, where, ‘u’

denotes utility, x and y denote the consumption levels of two commodities,

(i) write down the Lagrangian function for utility maximisation, mentioning the Lagrange

multiplier.

(ii) Find the optimal level of purchase of x and y.

(iii) Check the sufficient condition with the help of Bordered Hessian determinant.

2+5+3=10

√√õ∂M Î¬◊¬ÛÀ˚±ø·Ó¬± ’À¬Ûé¬fl¬ u = 4xy – y2 ¤ı— ı±ÀÊÈ¬ ̧ ˜œfl¬ı˛Ì 2x + y = 6, Œ˚‡±ÀÚ ‘u’ ̋ í˘ Î¬◊¬ÛÀ˚±ø·Ó¬±,
x ¤ı— y ˝í˘ ≈øÈ¬ ^Àı…ı˛ Œˆ¬±À·ı˛ ¬Ûøı˛˜±ÌÄ

(i) Î¬◊¬ÛÀ˚±ø·Ó¬± ¸ı«±øÒfl¬ı˛ÀÌı˛ ˘…±·ƒÀı˛? ¸˜œfl¬ı˛ÌøÈ¬ Œ˘À‡± ¤ı— ˘…±·ƒÀı˛? &Ìfl¬øÈ¬ Î¬◊À{°‡ fl¬Àı˛±/

(ii) x ¤ı— y-¤ı˛ ¸Àı±«M˜ SêÀ˚˛ı˛ ¬Ûøı˛˜±Ì øÚÌ«˚˛ fl¬Àı˛±/

(iii) ıÎ«¬±ı˛ƒÎƒ¬ Œ˝ø¸˚˛±Ú øÎ¬È¬±ı˛ø˜Ú…±KÈ¬-¤ı˛ ¸±˝±À˚… ˆ¬±ı˛¸±À˜…ı˛ ˚ÀÔ©Ü ˙Ó«¬ ¬Ûı˛œé¬± fl¬Àı˛±/
ñññññ


