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Paper : CC -4
Full Marks : 65
The figures in the margin indicate Jull marks.
Candidates are required to give their answers in their own words
as far as practicable. .
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1. Answer any ten questions : i
@ What are level curves? Give an example of a level curve in economics. 1+1

Monsider the linearly homogeneous production function QO = f(L, K). Using Euler’s theorem, show
that

(\i)/when marginal product of labour is zero, average product of capital equals marginal product of
capital, and

(iia/\irhen marginal product of capital is zero, average product of labour equals marginal product of
labour 1+1

(c) State the duality theorem in the context of linear programming problems.

(&) Consider the function f@x, ) = (x% — 2)2. Is it a homothetic function? Justify your answer  1+1

(e) For the following function, show that fa3=f3y where Jiy denotes the second order partial derivative.
7\")3

2 3x,+ x x «XH
f(x],xz,x3)=(x] e = 3)‘“ e, 1+1
X)

: e i 2/ : oy
‘D/d)l]S]der the Cobb-Douglas production function y = 30,\'1”3 v,>'%. Show that the marginal procuct
eI L e b ilug ciie s 0f dewies. 2610, i : ‘ ' "“{1 :
(g) Define saddle point of a function y = f (7500 %50 Xhk 2

(h) Consider the expenditure function given by e(p,, Pa> 1) = 2(ug py py)'? where py and p, are the
prices of the two commodities and u,, is the target utility level of the consumer. Find the Hicksian

or compensated demand functions of the two commodities. 2
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mress the following matrix product as a quadratic form and check whether it is positive definite
or negative definite. - o)

. |4 2 u

[u vJ

2 3 v

(j) Lheck whether the following function is concave or convex or neither : 2

2.

4.

§5.

z=2x% - xy + y?

[t()/eo/mment on the nature of time path for the following equation : 2
I
1
=-3|—| +2
Yt [ 4)
(1) Comment on the quasiconcavity / quasiconvexity of the function z = x,2 + x,2. 2

(m) What is ‘value function’ in a constrained optimization problem? Give an economic example of a
value function. 1+1

ﬂ Use the implicit function theorem to show that x2y3 + 3xy2 + y = 22 implies an explicitly defined

. . .. d o
function y = f(x) at the point (1, 2) and find the value of the derivative ay at this point. 2
) Konsider the utility function u(x;, x,) = xl2 x,. Find the slope of the indifference curve corresponding
to this utility function. p)
Group — B
Answer any three questions. \,35

It is given that % =(y-23) (y—5) where y > 0. | |

(a) Using a phase diagram, show that there are two possible equilibrium levels of y, one aty = 3 and
the other at y = 5.

(b) Comment on the stability of the equilibria. 2+3

Let the utility functions of two individuals L and M be given by —

U, = (X +a)f (Y +b) and Uy = [(X +a)* (¥ + b))

a, b, a, B > 0. Do you think that the Indifference Curves (ICs) of the two individuals will have the sa{i\;

slope? Why?

State the ‘Envelope Theorem’. Explain Roy’s identity as an application of the Envelope Theorem. 243

If 4 = Y2115 is the utility function of a person, where ¥ denotes wage income and L denotes 1615111’&;

time enjoyed, find out her optimum leisure when wage(Latem'\?,? 100 per hour.

-
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6,/’1‘ he profit function of a firm is given by
=— R2 - A2+ 22R + 184 - 102

where 4 stands for advertisement expenditure and R stands for Research expenditure. Find out the
optimum R and 4 for profit maximisation. Verify the second order condition. 3+2

Group - C
Answer any three questions.

7. Consider the following demand and supply functions :

T 7 (2) Assuming that the rate of change of price over time is directly'prdportional to the excess demand,

find the time path P(¢).
(b) What is the intertemporal equilibrium price?

(c) What restriction on the parameter ¢ would ensure dynamic stability? 3243

371
Ma%oduction function is given by O = ALY K*.

T(\i), What is the nature of returns to scale?

(iy”"What is the share of K and L in the product, if each factor is paid a price equal to its marginal
product? Show that the total product is exhausted. ‘

M hich of the following functions are homothetic? (2+3)+(2V2+2Y%%)

(‘)/ XY X (i) 2log X+ 3logY

9. “If U(x, x,) is homogeneous if degree ‘+* in (x;, x,), then ¥ (py, p,) is homogeneous of degree ‘- r’
in (py, p,), where V is the indirect utility function”. Prove this result assuming U = xyx;. 10

Me the following problem graphically :
v

Maximise: . R=gq,+2q, v,
; N + "’)\
Subject to : gyt g, <8 n Vv U("
N %
1 '\/(‘Y\U\ J\“\
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(b) Consider the following problem :
3x; + 4x,

Ma'ximise
Such that xp X, < 10
2x + 3xy < 18

x1<8,x2<6;x1,x220
=0, y*= 4/3, y3* = 1/3, y4* = 0, find out the

If the optimal solution to its dual problem is v *
5+5

optimal solution to its primal problem and verify duality theorem.

11./ Consider the following market model. Find the intertemporal equilibrium price and determine the nature
of time path of price. Can you call the equilibrium a stable equilibrium? Illustrate your answer graphically.

Oy =19-6P,; Oy = 6P, 1—5; O = O« 2434243




