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BECC-104 : MATHEMATICAL METHODS IN 

ECONOMICS—II 
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Note : Answer questions from each Section as 

directed. 

Section—A 

Note : Answer any two questions from this Section.  

2×20=40 

1. Given the production function : 

                               

1 1

2 2Q AL K  

where : Q is the total product  

 L is labour 

 K is capital 

(a) Find the marginal product of two factors. 
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(b) Show that the Euler’s theorem is satisfied. 

(c) What is the nature of Returns to Scale ? 

2. Given the national income model : 

  Y = C + 1000 + 1500 

C = 40 + 0.7 (Y – T) 

                    T = 100 + 0.4Y 

Find the equilibrium income, consumption and 

taxes using Cramer’s rule. 

3. Explain the concept of comparative statics and 

briefly explain how it differs in a non-

optimization context from an optimization 

context. 

4. A price discriminating monopolist, sells his 

product in two markets whose demand 

functions are as follows : 

Market 1 : 1 180 5p q    

    (where 1p  and 1q  are price charged 

and quantity sold in first market) 
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Market 2 : 2 2180 20p q    

    (where 2p  and 2q  are price charged 

and quantity sold in second market) 

Determine the output levels in both the 

markets, where monopolist maximizes his 

profit. What is the maximum profit ? 

Section—B 

Note : Answer any four questions from this Section. 

4×12=48 

5. (a) What is linear differential equation ? How 

is solution of linear differential equation 

obtained ? 

(b) The price elasticity of demand of a 

commodity is given by 
5

( 3)( 2)

p

p p 
. 

Find demand function given that at 3p  , 

6 units are demanded. 
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6. From the demand function  

   
2

800
5 60 10
x zp p m

x   

where xp   price of good x 

  zp  price of good z 

  m   income 

find income and cross elasticity of demand 

when income is ` 500, 10xp   and 15zp  . 

7. Explain Envelope theorem in case of 

constrained optimization. 

8. Solve the following differential equations : 

(a) 2 21 1x y dx y x dy     

(b) 2dy
x y y

dx
    

9. Explain compensated demand function and 

Shephard’s lemma. 

10. A firm produces two goods x and y. Due to a 

government quota, the firm must produce 

subject to constraint 42x y  . The firm’s 

cost function is 2 2C( , ) 8 12x y x xy y   . 

What is the optimum quantity of x and y that 

should be produced ? Calculate using 

Lagrangian multiplier. 



 [ 5 ] BECC–104 

  P. T. O. 

Section—C 

Note : Answer both questions from this Section.  

2×6=12 

11. Write short notes on following : 

(a) Roy’s identity 

(b) Multivariate function 

12. Given 
   

    
   

1 2 2 1
A , B

2 3 2 3
 and 

 
  
 

3 1
C

2 0
 .  

 Prove that A(BC) (AB)C . 
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1 1

2 2Q AL K   

Q = 

            L =

            K =
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ª

 Y = C + 1000 + 1500 

C = 40 + 0.7 (Y – T) 

                    T = 100 + 0.4 Y 

]
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1 180 5p q  1p

1q

2 2180 20p q  2p

2q

&

4×12=48 
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5

( 3)( 2)

p

p p 
3p 

]

   
2

800
5 60 10
x zp p m

x  

xp = x

zp = z

m = 

` ] 10xp  15zp 

2 21 1x y dx y x dy  

2dy
x y y

dx
 
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x y

42x y 

2 2C( , ) 8 12x y x xy y   x

y

&

2×6=12

   
    

   

1 2 2 1
A , B

2 3 2 3

 
  
 

3 1
C

2 0
A(BC) (AB)C
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