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Candidates are required to give their answers in their own words
as far as practicable.
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[ English Version ]
The figures in the margin indicate full marks.

Group - A
1. Answer any ten questions :

(a) Enumerate all the subsets of the set § = {a, b, ¢, d}. How many subsets are there altogether?
1+1
(b) Mention which of the following equations is function which is not. Why? 1+1
(i) y =x7
(i) y?=x
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c) Let 4 = , B= , C= .
3 6 2 3 1 (-2)

Verify that AB = AC, even though B # C. 2

(d) What do you mean by a Convex set? 2

(e) Find the elasticity of the following function with respect to x.
y =f(x) = Ax>. 2

(f) Use L’ Hospital’s rule to find the following limit :

fim | =%
x—=1 l_x . 2

(g) The total cost C of a factory per day is a function of its daily output Q given by the equation :

C =500 + 12Q.
The factory has a capacity limit of 600 units of output per day. Find the domain and range of the
cost function. 1+1
(h) For the three sets,
A=1{4,56}, B=1{1,3,6,8}, C={1,2,8}, verify the Distributive Law. 2

() A mobile manufacturer determines that in order to sell x mobile, the price (p) must be
p=1200 - x.
The cost of the manufacturer for producing x mobile is C(x) = 4000 + 300x.

Find out the optimum number of mobile that will maximize the profit. 2
() Using first principle find the derivative of f{x) = x*. 2
(k) The marginal cost of producing x units of some commodity is 1 + x + 3x? and fixed costs are 150.
Find the total cost function. 2

. . 3 2
(1) Find the inverse of 4 = Lol 2

(m) Find the characteristic roots of the matrix
4= -6 3
13 -6 2
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(n) Consider the following Zero-sum game where pay-off matrix is given for player A

strategy | B, B,
A, 2 4
A, 3 1
Show that this game does not have a Nash equilibrium in pure strategies. 2
(o) Explain the concept of dominant strategy with an example. 2
Group - B
Answer any three questions :
2. In an economy, the input coefficient matrix and final demand vector are as below :
03 02 03 500
A=101 03 04 |,and D= 700
02 03 0.0 600
Find the optimum outputs using Cramer’s Rule. 5
3. Examine whether the following function is quasiconcave / quasiconvex.
J(x) = x? 5

4. What is meant by point of inflexion of a curve? Does the following function has a point of inflexion?

].
e’ . 243

y=7=

N | —

5. “Null set ( ¢ ) is the complement of the universal set (U); again ¢ is a subset of U.” Is not it paradoxical?
How do you resolve this paradox? 2+3

6. Given the shortrun total cost function C = 2Q? - 15Q* + 30Q + 16

Find out the level of output at which average variable cost (AVC) is minimum and also show that
MC = AVC at that level of output. 3

Group - C

Answer any three questions :

7. (a) Identify the following statements relating to a function f (x) as TRUE or FALSE and justify your
answer :

(i) A function f (x) may have a local maximum at a point where it is not differentiable.

(i) An inflexional point of a function f (x) can only occur at a point where f”(x) = 0.
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(b) Using Jacobian examine whether there is any functional dependence between the following :
Z] = xl + 2x2
Zy = x)2 + 4xy)% + 4x) xy (3+3)+4

Prove or disprove the following statements :

(a) Any concave (convex) function, say f (x), is quasiconcave (quasiconvex), but the converse is not
true.

(b) If f(x) is a linear function, then it is quasiconcave as well as quasiconvex. 5+5

(a) Find the stationary values of the function
y=fx) =x*-3x*+5
and classify them as local maximum, local minimum or point of inflexion.
(b) A dominant strategy equilibrium is also a Nash equilibrium, but the converse may not be true.

Explain. (2x3)+4

(a) Consider the following demand and supply functions :

gd=a-bp+cM ; a>0,b>0,c>0
g*=-g+hp ; g>0, h>0
qd=g%=q

where q4, g%, p and M are respectively quantity demanded, quality supplied, price and consumer’s
income. Find the equilibrium price and quantity, and examine the impact of change in income on
equilibrium price and quantity.

(b) Find the rank of the matrix given below :

0 (<11) (—4)
4=12 6 12 (4+2)+4
4 1 0

(a) Define Nash equilibrium in case of a two-person game.

(b) Consider the following game :

Strategies ~ Player I
D| E | F
A | 76| 58] 00
Player 1 B 581 761 1,1
C|00] 1,1] 44

Is there any dominant strategy for any player? Is there any Nash equilibrium? 4+(3+3)




