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BECC-104 : MATHEMATICAL METHODS IN 

ECONOMICS—II 
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Note : Answer questions from all the Sections as 

directed. 

Section—A 

Note : Answer any two questions from this Section.  

2×20=40 

1. Given a market model : 

 D 50 2P   

S 10 3P     

D = S 

Find the equilibrium price and quantity using 

Cramer’s rule.  
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2. Explain Euler’s theorem. Discuss how 

homogeneous function and Euler’s theorem can 

be applied in economic analysis. 

3. Given the production function : 

1 1

2 2Q 2L K   

where                  Q is the total product  

  L is Labour 

  K is Capital 

(a) Find the marginal product of two factors. 8 

(b) What is the nature of returns to scale ? 6 

(c) Find whether total product is exhausted or 

not.   6 

4. Suppose the Aggregate Market Demand (Q) 

faced by the monopolist is : 

Q = 100 – 2P 

where Q is output and P is price  

Cost of producing the output in two different 

plants is : 

1 1C 10Q   

2
2 2

1
C Q

4
   

Calculate the equilibrium level of output to be 

produced in each of the plants. What is the 

maximum profit earned by the monopolist ?  
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Section—B 

Note : Answer any four questions from this 

Section. 4×12=48 

5. Find total differentials of the following  

functions : 

(a) 
2 2

2 2

x y
u

x y





  

(b) 
2 2x yw e   

6. Show how Roy’s identity can be derived using 

the Envelope theorem. 

7. Maximise : 

2 24 3 6u x xy y     

Subject to : 

56x y    

using Lagrangian multiplier. 

8. If the utility function is u ax by c xy   , find 

the ratio of marginal utilities of two goods, 

x and y.  
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9. Solve the following differential equations : 

(a) 
dy

xy
dx

   

(b)  0

dx
k x x

dt
   , where k is constant. 

10. Explain Markov process with the help of an 

example. 

Section—C 

Note : Answer both questions from this Section.  

2×6=12 

11. Write short notes on the following : 

(a) Adjugate of a matrix 

(b) Young’s theorem 

12. For given matrices A and B, find AB and BA, 

also prove that AB BA  : 

4 2 1
A

3 2 0

 
  
 

 and B = 

0 1

2 3

7 4

 
 
 
  
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1 1

2 2Q 2L K ] Q

] L K

 Q

Q = 100 – 2P  

Q P

1 1C 10Q   

2
2 2

1
C Q

4
  
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4×12=48 

2 2

2 2

x y
u

x y





 


2 2x yw e

2 24 3 6u x xy y   56x y 

u ax by c xy    

x y

dy
xy

dx
  

 0

dx
k x x

dt
   ] k
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2×6=12 

 

A B

4 2 1
A

3 2 0

 
  
 

B 

0 1

2 3

7 4

 
 
 
  

 

AB BA

AB BA
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