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BACHELOR’S DEGREE PROGRAMME 

(BDP) 
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June, 2023 

Elective Course : Economics 

BECE-015 : ELEMENTARY MATHEMATICAL 

METHODS IN ECONOMICS 

Time : 3 Hours     Maximum Marks : 100 

Note : Attempt questions from each Section as 

directed.   

Section—A 

Note : Attempt any two questions from this Section.  

20 each 

1. (a) Solve the following differential equation : 

   B
dx

x a x b
dt

     

Here a b . 
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(b) Demand function for a consumer is : 

80p q   

The price offered is 60p  . Find the 

consumer’s surplus. 

2. A two-product firm faces the following demand 

and cost functions : 

Q1 = 40 – 2P1 – P2, 

2 1 2Q 35 P P     

and               2 2
1 2C Q 2Q 10    

(i) Find out the output levels that satisfy the 

first-order conditions. 

(ii) What is the maximum profit ?   

3. Given demand and supply for the Cobweb 

model as follows. Find out the inter-temporal 

equilibrium price and determine whether the 

equilibrium is stable : 

(a) Q 18 3Pdt t         1Q 3 4Pst t     

(b) Q 19 6Pdt t          1Q 6Pst t     
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4. (a) Find the pure-strategy Nash equilibrium of 

the following game : 

                               Player 2 

  Left Right 

Player 1 
Up 5, 1 4, 4 

Down 9, 1 0, 0 

(b) Find the mixed-strategy Nash equilibrium 

of the following game : 

                              Player 2 

  Left Right 

Player 1 
Up –5, –5 25, 0 

Down 0, 15 10, 10 

Section—B 

Note : Answer any four questions from this Section. 

4×12=48 

5. Consider the following consumer problem : 

Max. : 

U .x y   

s. t. : 

.x yp x p y m    

Find out the indirect utility function for this 

problem. 
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6. Find out the inverse of the following matrix : 

7 8 5

4 3 2

5 2 4

 
 


 
  

  

7. Explain the equilibrium concept relevant for 

dynamic games of incomplete information. 

8. Given the Cobb-Douglas production function  

Q = AL  K , show that   and   are partial 

elasticities of output with respect to labour and 

capital inputs respectively.  

9. Demonstrate Roy’s identity. 

10. Explain Markov process with a suitable 

example. 

Section—C 

Note : Answer both questions from this Section.  

11. (a) Evaluate : 3 

 
 

2

V 1

1 V
lim

1 V




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(b) If :   3 

7 1
A

6 9

 
  
 

, B  = 
8 3

6 1

 
 
 

  

find C = 2A + 3B. 

 12. Write short notes on any two of the following : 

2×3=6 

(a) Continuous function 

(b) Order and degree of a differential equation 

(c) Parabola 
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   B
dx

x a x b
dt

     

a b
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80p q 

60p 

1 1 2Q 40 2P P   , 

2 1 2Q 35 P P     

2 2
1 2C Q 2Q 10  

(i) ]

(ii)

]

Q 18 3Pdt t  1Q 3 4Pst t  

Q 19 6Pdt t  1Q 6Pst t
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5, 1 4, 4 

9, 1 0, 0 

  

–5, –5 25, 0 

0, 15 10, 10 

4×12=48 

U .x y  
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.x yp x p y m   

7 8 5

4 3 2

5 2 4

 
 


 
  

 

]

Q AL K 

 
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&

 
 

2

V 1

1 V
lim

1 V




 

7 1
A

6 9

 
  
 

] 
8 3

B
6 1

 
  
 

  

C 2A + 3B
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