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Note : Attempt questions from each Section as

directed.

Section—A
Note : Attempt any two questions from this

Section. 20 each

1. Suppose the problem is :
Minimize :

  1 2C , , ..........., nf x x x

subject to :
 1 2, , .........,i

n ig x x x r

and 0jx  1, 2, ......,i m 1, 2, .....,j n .

(a) Write out the expanded version of the
Kuhn-Tucker minimum condition.
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(b) Write out the dual of the problem and
write the Kuhn-Tucker condition of the
dual.

2. Given the input-coefficient matrix :

0.2 0.3 0.2

A 0.4 0.1 0.2

0.1 0.3 0.2

 
   
  

and the final demand vector :

3 0

1 5

1 0

 
 
 
  

.

(a) Find the solution output levels of the three
industries.

(b) Check whether the system satisfies the
Hawkins-Simon condition ?

3. (a) Compute the pure strategy Nash
equilibrium in the following game :

Player 2

Left Right

Player 1
Up 2, 2 0, 3

Down 3, 0 1, 1
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(b) Compute the mixed strategy Nash
equilibrium of the following game :

Player 2

L C R

Player 1

U 0, 0 – 5, – 5 1, – 1

M 5, – 5 0, 0 – 2, 2

D – 1, 1 2, – 2 0, 0

4. (a) A two-product firm faces the following
demand and cost functions :

  1 1 2Q 40 2P P

2 1 2Q 35 P P  

2 2
1 2C Q 2Q 10  

(i) Find the output levels that satisfy the
first-order conditions.

(ii) What is the maximal profit ?

(b) Maximize :
z xy

Subject to :

 2 2x y .
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Section—B
Note :Answer any four questions from this Section.

4×12=48
5. Solve the following differential equations :

(a) 23 0y dy tdt 

(b) 2 0tdy ydt 

6. Use Cramer’s rule to solve the following set of
equations :

4 3 2 1x y z  

2 6x y 

 3 4.x z

7. Determine the eigen values and eigen vectors of
the matrix :

5 4A
1 2
 
  
 

8. 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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9. Explain the relevant concept of equilibrium for
static games of incomplete information and
dynamic games of incomplete information.

10. Construct the average and marginal product
function for x, which correspond to the
production function :

2 2
1 2 1 20.2 0.8q x x x x  

Let 2 10x  . At what respective value of 1x

will the average product and marginal product
of x, equal zero ?

Section—C

Note : Answer both the questions from this Section.

2×6=12

11. Evaluate :

(i)





2

4
16lim

4 8x

x
x

3

(ii)


   
  

4 3 2

3 22
4 5 4 4lim

2 4 8x

x x x x
x x x

3

12. (a) What are orthogonal vectors ? Explain. 3

(b) What is a determinant ? Does every matrix
have a determinant ? Give reasons. 3
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  1 2C , , ......, nf x x x

  1 2, , ....,i
n ig x x x r

 0jx  1, 2, .....,i m 1,2, ......,j n
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(dual)

0.2 0.3 0.2
A 0.4 0.1 0.2

0.1 0.3 0.2

 
   
  

(vector)

 
 
 
  

3 0
1 5
1 0
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2, 2 0, 3

3, 0 1, 1

L C R

U 0, 0 – 5, – 5 1, –1
M 5, –5 0, 0 –2, 2
D –1, 1 2, –2 0, 0

  1 1 2Q 40 2P P

2 1 2Q 35 P P  

2 2
1 2C Q 2Q 10  
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(i)

(ii)

Z xy

 2 2.x y

4×12=48

23 0y dy tdt 

2 0tdy ydt 

4 3 2 1x y z  

2 6x y 

 3 4.x z
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5 4A
1 2
 

  
 

] ] ] ]

] ] ] ] ] ]

] ] ] ] ] ] 



1x

2 2
1 2 1 20.2 0.8q x x x x  

2 110.x x
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2×6=12

(i)





2

4
16lim

4 8x

x
x

(ii)


   
  

4 3 2

3 22
4 5 4 4lim

2 4 8x

x x x x
x x x
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