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Time : 2 Hours Maximum Marks : 38
(Write your Roll No. on the top immediately on receipt of this question paper. )

Note — Answers may be written either in English or in Hindi;

but the same medium should be used throughout the
paper.
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Simple calculator is allowed.
There are five questions in all.

All questions are compulsory.

P.T.O.
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(a)  Consider the following model :

Y=C+1+G

@}
]

a+bY a>00<b<]

where Y and C are the endogenous variables and T and

G are exogendusly given :
() Interpret the parameters “a” and “b”,

(i) Find the equilibrium levels Y* and C*. State any
further restriction(s) that must be placed on the

parameters for a solution to exist ? - 4
frfafen dfea w foar wifag .
Y=C+T1+G

C=a+ by a>0,0<b<1
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(b) . Test the following series for convergence : 2

42n -1

. ' 3n+1
nz0 3
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Or

(@) Sketch the set of points that satisfy the following

equation : ‘ ' 4

P.T.O.
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Evaluate the following limits, if they exist :

(,:) lim Jr - 4
woe x4 1

X
o lim —————
@ 5 Jr+1-1 2

ﬁﬂfﬁf@aﬁﬂﬁﬁm(ﬂﬁﬁama%):

b4

o lim —e———e
@ xS Jr+ 1 -1
Consider an economy divided into two sectors—the ag-

ricultural sector (A) and the industrial sector (I). Industry

A uses 0.2 units of its own product and 0.3 units from
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-1 to produce one unit in sector A. Industry I uses 0.4 units
from A and 0.1 units of its own product to-produce one
unit in 1. Suppose final demands in A and I are 120 units

and 90 units respectively.
() Write down the Leontief system for this economy.

(i) Find the number of units that has to be produced
in each sector in order to meet the final

demands. 4
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Let :
1 2 8
V] = 1 N V2 = '_3 s V3 -7
-1 1 1

() Determine if the set of vectors V;, V;, V3 i linearly

independent.

(i) If the vectors are linearly dependent, find the pattern

of dependence between them. 4
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Or
(@) Does the following system of equations have a solution ?
If yes, determine the number of degrees of freedom and
find all the -solutions. 4 -
4x + 6y +4z=4

x-y+tz =1L
P.T.O.
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—4x+6y+4z=4
2x—-y+z =1

(b)  Find the equation for the line that passes through point
(2, 1, 3) and has the same direction as (4, -2, 5). Where

does it meet the x;x, plane ? 4
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(@) Let

f(x)=—4Jx -3 x23. '

Find the inverse of f, and determine the domain of the

inverse function. 3

aq o

f(x)=-x -3, x23
fm»srﬁvﬂﬁamaﬁmamuﬁ@ﬂwwm
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(b) Find the vertical asymptotes for the following

functions :

@ fe) = %+ 9
L, 2x+3

i) g =~

P.T.O.
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(i) 8kx) = xx : 2

.Find all the extreme points of the function fx) = (x —1)2
over the interval {0, 3]; Classify the extreme points as local

and/or gldba.l. 3

T fx) = (x —1)>  FRA [0, 3] F Tft =y farg '
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Find the first-order and second-order Taylor approxima-
tions for thg following function about x = O :
f(x) = 2% - 5x + 9

Find the error in each case and comment on its

size. 3.
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Show that the equation x* + 2x — 2 = 0 has exactly one

solution in (0, 1). v 2

TR fF w4 2~ 2 = 0 T ST

© 1 FH FTd T @ A T
Find the intervals on which the function

f)y=x* -4 +10is strictly increasing and strictly

decreasing. 3

ST T FITC T T £(x) = #* - 40 + 10

el A 95 W R 9w aet ¥ w w
Test the homogeneity of the function -
S(x, ¥) =2Inx + Iny, x > 0, y>0.

Is the function homothetic ? 3
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flx, ¥y) =2Inx + Iny, x>0, y>0
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‘Compute the first-order directional derivative -of the

function :

100x + 2xy = 3y

flx,y) = 00

(V3]

at the point (100, 100) in the direction (4, 2).

I

100x + 2xy—-3y°
100

fx,y) =

%1 gom oot fgm ewas fag (100, 100) T

(4, 2) ® e # F@ HHA|

P.T.O.
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(¢)  Show graphically the region represented by the set :
{(;,y):xy'> Lx>0 >0}
Is the set convex ? 2
WE H Fedd ¥ T
{(x,y):xy > 1, x >0,y > 0}.
weftia i3 F1 @@ ggea oA ¥ 2
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(a)  Suppose that the following system of equations defines

.x and y as differentiable functions of “¢”.
y=1+x »

x=y2+t.
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Find :

¥

(b) The deménd _function' for commodity A is given by :

Xy = kpy 2> (k, pa> PB > 0, a,, a, are constants)

pp and pg represent the prices of goods A and B,

P.T.O.
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respectivefy. Calculate the partial elasticities of demand for
good A with respegt to p, and pp. WhaAt are the
expected signs of a; and a, (assume vthat A and B are
substitutes) ? 4
T A F T T T

% = kpRpP, (ki pa Py > 0, a), @, STTA ©)
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Find all the stationary point(s) of the following

function : -

4.
fGx y) = §x3 + 3y —4x + 8y,
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Classify the stationary point(s) as local maximum, local

(V8]

minimum or saddle point(s).
frefafen wod & w9 @ g I HIeA -
. O
flx, »)y=zx +y — 4x + 8y
J
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- Solve (using the Lagrangian method) the problem :

Min f(x,y) =x + ¥
x,y
subject to g(x, y) = *-y=1

Explain the problem geometrically by drawing appropriate

level ‘curves for fix, ) together with the graph of the

" parabola x> -y = L. .5

P.T.O.
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Let utility for two goods x and y be given by :
Ux, y) = AxF, A >0

Assume that utility is everywhere increasing in these two
goods. For what values of o and B is this function

concave ? 3
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Ux, y) = AXP, A >0
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A firm uses inputs L and K to produce a single output

Q according to the production function Q = LK. The prices

per unit of L and K are w and r, respectively. Solve the

‘problem :

I\L/hl? wL + rK subject to LK = Q

" Find the cost minimizing inputs L* and K*. 5

P.T.O.
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