
B. A./B.Sc. 2nd Semester (Honours) Examination, 2022 (CBCS)

Subject : Economics

Paper : CC-4
(Mathematical Economics-1)

Time : 3 Hours Full Marks : 60

The figures in the margin indicate full marks. Candidates are required to give their answers in
their own words as far as practicable.

1. Answer any ten questions 10×2=20

(a) What is the intersection of Set A and A complement that is
1A A ?

A

(b) Find all possible integer roots of the equation
3 21 1

1 0
2 2

x x x   

3 21 1
1 0

2 2
x x x   

(c) Solve the following equation x : axA e k  

x

axA e k  

(d) Define convex set.

(e) What is the economic meaning of zero degree homogeneity of demand function in prices
and income?

(f) At the equilibrium of a consumer MRS
XY

=2.5. If the price of commodity Y is 16 then what
will be the price of commodity X?

MRS
XY

=2.5 Y 16 X

B.A. (E-2)/H/2022(CBCS)CC-4



(g) For the demand function 210 2 0.5 ,P x x   What is price elasticity of demand at x=2?

210 2 0.5P x x   x 2

(h) Following is the consumption function 200 0.75C y  Determine the value of income
multiplier.

200 0.75C y 

(i) Given

50 0.2

150 0.4

50

I y

S Y

G

 
  


Where, I-Investment S=Saving and G=Govt. Expenditure

Find equilibrium level of income.

(j) Given that LM function is, Y=100+10i

And IS function is, Y=160-20i, where Y=income and i=rate of interest. Find equilibrium
level of income and rate of interest.

LM Y=100+10i

IS Y=160-20i i= Y=

(k) The cost function of a monopolist is 40 12C X  and Demand function is, 60 3P X  .

What is the Profit maximizing output level?

40 12C X  60 3P X 

(l) Obtain the consumption function at any level of y when
1

2

ds

dy
 and minimum consumption

is 50. (y=income; s=saving).

1

2

ds

dy
 50 y
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(m) Consider the following cost function : 100 5C Q  Find its AC, AVC and MC.

100 5C Q 

(n) Write down the second order conditions for convexity and concavity of functions.

(o) If the demand function is 1 1 210 2q P P  

Find the cross price eleasticity of demand.

1 1 210 2q P P  

2. Answer any four questions 4×5=20

(a) Find out the optimum value(s) for the function.

3 3( ) 2 30 126 59f x x x x   

3 3( ) 2 30 126 59f x x x x   

(b) By applying algebrate definition check 2 3
1 2Z x x  for concavity or convexity.

2 3
1 2Z x x 

(c) Given the demand function as
1

2
1

4
P q


, Find out the consumer's surplus at q=25.

1

2
1

4
P q


q=25

(d) Given

0 0

0

0

d

d

Y C I G

C C bY

Y Y T

T T tY

  

 

 

 

Domonstrate the effect on the equilibrium level of income of 1 unit change in Govt.

expenditure is offset by 1 unit change in autonomous taxation T
0
.
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(e) The equation for the production isoquant is 3/5 2 /525 5400K L  .

Find the MRTS and evaluate it at K=243 and L=181. Give economic implication of your

result.

3/5 2 /525 5400K L 

MRTS K=243, L=181 MRTS

(f) Given 400 8 0.05 ,Q P Y    where P=15, and Y=12000.

Find (i) the income electicity of demand.

(ii) the growth potential of demand for the product if income is expanding by 5% a

year and comment upon it.

400 8 0.05 ,Q P Y   P=15 Y=12000

(i)

(ii) 5%

3. Answer any two questions 2×10=20

(a) A firm has the following demand functions for each of its products x and y :

72 0.5 xx P 

1 2 0 yy P 

The combined Cost function is 2 2 35C x xy y    , and maximum joint production is 40.

Find out profit maximizing level of (i) Output (ii) Price and (iii) Profit.

x y

72 0.5 xx P 

1 2 0 yy P 

2 2 35C x xy y   

40 (i) (ii) (iii)
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(b) A producer wants to minimize his cost of production given by C=2L+5K where L and K

are inputs, subject to production function q=LK. Find the optimum amount of L and K in

this problem.

Construct the Bordered Hessian determinant to represent the second order conditions of this

problem.

q=LK C=2L+5K

L K L K

Bordered Hessian determinant

(c) Consider the following market which is characterised by the lagged supply response :

1

1

18 3

3 4
dt

st t

dt st

Q P

Q P

Q Q


 

  



(i) Determine equilibrium price.

(ii) Derive the time path of price and explain its nature.

(d) Show how the interaction between multiplier and accelerator can generate cyclical

fluctuations in income endogenously.
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