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BACHELOR’S DEGREE PROGRAMME 
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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) A two-product firm faces the following 

demand and cost functions : 

  1 1 2Q 40 2P P     

2 1 2Q 35 P P     

      C = 2 2
1 2Q 2Q 10   
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(i) Find the output levels that satisfy the 

first order conditions. 

(ii) What is the maximum profit ? 

(b) Maximise : 

Z xy   

Subject to : 

 2 2x y .  

2. (a) Given the input matrix and the final 

demand vector : 

          

0.55 0.25 0.34

A 0.33 0.10 0.12

0.19 0.30 0

 
 


 
  

 D = 

1800

200

900

 
 
 
  

  

(i) Explain the economic meaning of the 

elements 0.33, 0 and 200. 

(ii) Does the data given above satisfy the 

Hawkins-Simon condition ? 

(b) Explain how Markov processes can be 

understood using matrices. 

3. Discuss the solution concepts relevant to games 

of incomplete information, clearly 

distinguishing between static games and 

dynamic games.   

4. Consider the following macro-model : 

 
Y C I Gt t t t     

0 1C C Yt t     

           
 0 1I I C Ct t t     
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where C, I, G stand for consumption, 

investment and government expenditure 

respectively and 0,0 1      and 

0G Gt  . 

(a) Find the time path (Yt) of the national 

income. 

(b) Comment on the stability conditions. 

Section—B 

Note : Answer any four questions from this Section. 

4×12=48  

5. Explain the Kuhn-Tucker conditions in non-

linear programming. In what way is non-linear 

programming an extension of classical methods 

of optimisation ?  

6. Find the inverse of the following matrix : 

7 8 5

4 3 2

5 2 4

 
 


 
  

  

7. Determine the distance between the points : 

(a) (3, 0, 7) and (– 4, 8, 2) 

(b) (4, 6, 7, 1) and (– 3, 0, 2, 4) 

(c) The distance between the points (3, 1, 2, 4) 

and (4, 6, 5,  ) is 200. What can be said 

about the value of   ? 
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8. Solve the following differential equations : 

(a)  23 0y dy tdt   

(b)  2 0t dy ydt   

9. Explain the method of optimal control for 

solving a dynamic optimisation problem.  

10. Demonstrate Roy’s identity with an example. 

Section—C 

Note : Answer both questions from this Section. 

2×6=12 

11. Explain any two of the following : 

(a) Subgame 

(b) Exponential function 

(c) Positive definite matrix 

12. (a) Solve : 

 2

dx

x    

(b) Expand the determinant : 

8 1 3

4 0 1

6 0 3
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(i) 

(ii) 

Z ,xy ]

2 2x y 

           

0.55 0.25 0.34

A 0.33 0.10 0.12

0.19 0.30 0

 
 


 
  

 D = 

1800

200

900

 
 
 
  

 

 (i) ]

(ii)
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]

Y C I Gt t t t     

0 1C C Yt t     

          
 0 1I I C Ct t t    

C, I, G ]

0,0 1    

0G Gt 

ª  Yt

4×12=48 
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7 8 5

4 3 2

5 2 4

 
 


 
  

 

] ] ] ]

] ] ] ] ] 2] 4

] ] ] ] ] ] 



 23 0y dy tdt  

 2 0t dy ydt  
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2×6=12 

 2

dx

x   

8 1 3

4 0 1

6 0 3
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