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Note : Attempt questions from each section as directed.

SECTION A

Answer any two questions from this section. 2x20=40

1. You are given a utility function U =(x+ 2) (y + 1)
where x and y are the two goods consumed. Let
P, the price of x, be equal to 4, Py, the price of y,
be equal to 6 and let the income m be equal to
130.

(a) Find the optimal level of consumption of x

and y.

(b) Find the optimal level of the Lagrangian

multiplier.
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2. (a) Find the pure strategy Nash equilibrium of

the following game :

Player 2
Left Right
Up [(0,00 (3,1
Player 1
Down |(1,3) (2,2)

Here, player 1 has strategies ‘up’ and ‘down’,

and player 2 has strategies ‘left’ and ‘right’.

(b) Find the mixed-strategy equilibrium of the

following game :

Player 2
Left Right
Player 1

3. A person must get certain minimum
requirements of carbohydrates, proteins and
minerals for good health. His diet consists of the
major items : I and II; prices and nutritional

contents of the same are shown below :

Item I | Item II Df?ég; ?f;?rigrlllzlsn
Price (¥) 060 | 100 B
Carbohydrates 10 4 20
Proteins 5 5 20
Minerals 2 6 10
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Formulate the above as a linear programming

problem to minimise cost and solve the same.

4. An economy has only two industries, A and B. To
produce one unit in A, % unit of output from A,
and 1 unit of output from B is needed. Industry
B needs i unit from A and B each to produce
one unit of its own product. Suppose the final
demands for both the industries are 60 units

each.

(a) Write down the Leontief system for this

economy.

(b) Find out the gross outputs of A and B
needed to satisfy the final demand.
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SECTION B

Attempt any four questions from this section. 4x12=48
5. Demonstrate Shephard’s Lemma.

6. Explain Cramer’s Rule with the help of a

suitable example.

7. Solve the following Cobweb model and determine

whether the system is stable or not :

d
QY =19-6P;
Qi = 6Pt_1—5

8. [Explain the method of dynamic programming for

solution of a dynamic optimisation problem.

9. Find total differentials of :
2 2

w o=

x“ +y“)

(b) U=ex2-y?

10. Invert the following matrices :

2 3
(a)

3 2

2 3
(b)

4 8
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SECTION C

Answer all questions from this section.

11. Write short notes on the following :
(a) Orthogonality of two vectors

(b) Linearly homogeneous function

12. (a) Solve | —dx

2x6=12

7 -1 8 3
(b) IfA= and B = , find B - A.

6 1
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