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Instructions for Candidates

&
Write your Roll N@%n the top immediately on receipt

of this questu@@paper

[e—

2. There are 4 questions in all. All questions are
compulsory.

3. All parts of a question must be answered together.
4. Use of a simple calculator is allowed.

5. Answers may be written either in English or Hindi:
but the same medium should be used throughout the

paper.
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Attempt any four of the following : (6x4=24)
(a) (i) LetY=10KL- JK-JL and K=0.2t+5
and L = 5. Express the rate of change of
Y as a weighted sum of the relative rates of
change of K and L. Can you attach any

economic significance to the weights?

(i) Let r = r(x,y), x = x(s,t) and y = y(s, ).

S

x(1,0) =2, x(1,0)==1,  x(1,0) gk\

y(1)=0, y’(\(lg)(zg(kg’

S

Given that
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r(23) = -1, 1(2,3) =3, 123)=5

r(1,0) =6, ry(1,0) =-2

Calculat ﬁ ts=1,t=0
acuaeatas~, .

(b) Given f(x,y) = Iny/x* +y* .

(i) At (1,0), in what direction does f increase
most rapidly? What is the rate of change

in f in that direction?

(i) Find an approximate value for f(1.01,0.02).
How large is the error caused by this
approximation?

(¢) (i) Given f(x;, Xy X)) =

X, Xy Xy o XL Is f
n | 2 3 n

homogenous? ls.it homothetic? Are the first
order partial ‘derivatives of the function

homogenous and it yes of what degree? Show

N AL
RN [N X s X ===y — |,
’ 5 X Xy
(i) Suppose that £(x, v) is homogenous of degree
2 with (23— 4 and ((4,6) = 12, Find
[(6,9),
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(d) The following system of equations defines
u = u(x,y) and v = v(x,y) as differentiap),

functions of x and y around the poijp,

e ¥ ¥ Bl TR @ I A

(®) (i) 7 AR Y = 10KL - VK -L TK=02t+5

= v) = (1,1,1,0):
PR EG RIS AL =50t Y ¥ wRadr # ®AK L
(u+ 2v)° + xy? = 2u - yv £ qRadT 4 Ty 7 B WiRa AT F T X T
X T T R g i e e W

(1 + u?) - z2v = 8x + y'w?

L1

Differentiate the system and find the values of ul,
(ii) ¥ & r=r(x,y), x = x(s, ) Ty = y(t) | fear

u;, v, and v, L
X x(1,0)=2, x|(L0)=-1, x(1,0) = 7,
(e) (i) For the function, f(x,y,z)= o
[+ y0=3, y()=0, y(0=d
determine whether the function f increases H23) = -1, [2)=8, n23)=5

or decreases at a specified point P, = (1,1,1) R
. "(1,0).=6, _r5(1,0) = -2
when one variable increases, while the others 6(L0) 2

are fixed.
% al s=00 (=0 TR AR
(i) Assume that the equation e*'-2x-4y=¢ a

implicitly defines y as a differentiable function

of x. Find a value of the constant ¢ such (ha! »® et sl fdun amn weE : ((xy) = ‘“\N: '

f(0) =1 and find the slope and the oqu%

of the tangent at the point (x,y) = (i) wer [ a A A (1,0) ® B R ¥ wem

$Q\Q 7 ou Ra ¥ (A Radw & = = 27
N\
S BTG
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(ii) £(1.01,0.02) % fo a@ﬁammwl
w wEwm & w0 g IR B

(M) (0) fer T (x, Xppe X)) = X)Xy X x g
[ (EMiigE) 37 F 3 wwed (P
D T A AE I (R
i) wo we (G Raw) ¥ g

W & A R aw (RA) @

Vf=f(x1,x2,...,Xn)[—,—'“,—j fewamt |

(i) 7 A & f(x,y) B 2 &1 wwww 2 qw
£(2,3) = 4 3R £(4,6) = 12 & £(6,9) 717 |

(77) Freferfeer wteeon @ oMol u = u(x,y) A v = v(x,y)
RBEREP = (x, y,u,v) = (1,1,1,0) @78 x 3K
y & Fasery (RfRee) wo & w0 ¥ Rwife
2

(u+2v) + xy? = 2u - yv

(14 u?)? - 2 = 8x + y'w’ \§®
g\

Wﬁﬁﬁ@%ﬁﬁzaﬁamu',u',v'amw%&ﬂm
N AN
| @
$
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() (i)ﬁVWWf(x,y,z)z(—zx—z),%ﬁK’ﬁu’fﬁa
X+y

F¢ {5 werr v fAfdwe g P = (1,1,1) W Tea

2 o Yo 2, 7@ U W qedl 2, TaG 9 R

B F

(ii) 7 T T o9 — 2x - dy = cWw (FHfieed)
WAy A x D 0F Fadheria (RHREEw) oo
& w0 A oRwfiE e 1 99 £(0) < 1 R gsw
T q RomE ¢ & A9 A s e €T (x,y)
= (0,1) W Wi (3] F1 e (wi) i
Tl T

(7x4=28)

2. Attempt fny four of the following :

(1) Consider the function f(x.y) = X' = y? = xy - x%,
Find and classity its critical points. Find the domain
S where [ is concave and find the largest value of

[ S,

P.T.0.
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(b) State the necessary conditions for the soluti 8
0
v of Let F be a differentiable and strictly increasing
the utility maximization problem, U(X’Y)=(\/;+\/‘z function of one variable. Which of the above
y) mentioned three properties are preserved for the

for general values of p , p, and M. Find the Optima] function W(x,y) = F(f(x,y))?

values of x,y and the corresponding vajye of ),

(the langrange multiplier). What are the consumey’s (e) Let f(x,y) = (x* — axy)e’ be a function of two
demand functions for x and y? Find the indireq variables with a as a constant and a #0.

utility function U*(p,, Py M) and verify thq ' .
' (i) Find the critical points of f and decide for

each of them if it is a local maximum point,

k_aU*
oM local minimum point or a saddle point.
oM p
; (ii) Let (x*,y*) be the critical point where
(c) Find the extr i
) eme points and extreme values for 20 and let () Tx®y*). Find

f(x,y) = xe¥ - x2 - ¢ on the domain defined by

0<x<2and 0<y<]1. = (
& a) and show that if we define

dot

(d) The function f(x, y) is such that

Ef(x',y*,a)

Firstly, f' > 0. f' > - ; 2 :
Y, fx O, f)' > O, f(x"\r‘a):(‘\' —-(j(xy)e“ then ——==

? dat
Secondly, f/‘; <0, fy’; < 0; and %QQ\
Thirdly the level curve y = g(x) is defined i@'%”y ' (o)
by f(x,y) = ¢ where ¢ s a conslanl@ funetio” Qo
fis such that all level curves a%glriclly cONYOX
P.T.O.
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P ¥ ¥ Bl TR & IR AR o) o T (x,y)
(m)ﬁqﬂvw(W)f(X,y)zxz—yz—xy_p% gu#c'r:f;>0,l’;>0;
e gl B A R T W A s Fa@ @, £, < 0, £ < 0; A
aﬁﬁﬁmrm%nsaﬁ#ﬁfwmagrm s y = g(x) T f(x,y) = ¢

AT Do | frar @ @ W8 ¢ e Ruus
T g W TUET ¥ I B

(@) IR SR W (A ive)
A Y F T Jashomia 3R T

g3 Wl 2 | Iy A O R

xyz( x+\/_) * WU & v smawme o
wT W(x,y) = F(f(x,y)) &

T, p, p, IR M & W A @ g ox,y @

HOHT AT R A (AR ARIAR) D W AT B (¥) A AT A W HY TF T f
T x Ry & fog Susien @ war @ we R e PN o e 3
T #? S IR HET U* (p,, p,, M) T R D e T wom £ @ e
IT |/ TRAF & fog fofz
Wﬂﬂﬁaﬁﬁ{aﬁ;ng_g, T e g,
fag 21
(“):\:“;;W fx, y) = xer — x? - o %\Wﬁg (ii) 77 R (x*,y*) frfa
T A v (%ﬁ}sst 3
OSyslﬁmw%. \Q(b” IR WA fF () = f(
N
$
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f(x,y,a):(xz—axy)ey IR = ¥

o) af' (o) o
o = daa) Ran |

3. Attempt any one of the following :

(a) To feed his stock a farmer can purchase two kinds

of feed. The farmer has determined that the herd

requires 60, 84, and 72 units of the nutritional

elements A, B, and C, respectively, per day. The |

contents and cost of a kilogram of each of the
two feeds are given in the following table:

]

Nutritional Elements
(units per kg)

T o [ e
\M
O 0
Feed 1 3 7 QS 10
R

S hNO*

Qeed 2 2 2

DL

(Tx1=7) |

806

()

(i)

() ®

(i1)

(i)

13

The farmer wants to d
expensive way of providi
by combining the two fee
linear programming pro

minimal-cost diet.

Does the optimal solution
of Feed 1 increases fron

140 Rs per kg, with all otl

Solve the following probl

max-3x.+ 4y subject to

x>0, y>0

Compute the increase in t

if the first constraint cha

Compute the increase
function it the second ¢

X bdy <SS,

Download all NOTES and PAPERS at StudentSuvidha


http://studentsuvidha.com/
http://studentsuvidha.com/

806 14

: . 806 15
(iv) Prove using (ii) and (iii) tha¢ if (X, y) ; i) fram @ IR @ faeret oo
feasible in the original Problem ther thls (i)
criterion function can never pe —_ thae a8 HH aﬁw.@w e
the optimal value of the criterion fUnCtioz v Waw wnnfEw (e
obtained in (i). ¥ e R AW A
Eadl

ffoRem & & fFsl g 1 Iw dfvre .
(i) afe = 1 & FE 100 T

() T SO WIE R W DR DX wwR g 140 ¥ W e & o
(F3) @l aher B R X FefRe frr 2 fr oy grafafis wd ¥, W
W R FRe F: WU o A R 60 T, B A Az w8

84 g IR C & 72 T A awawhar 2 21 A @ h D
YER & IR & A frem wne stk |w e

wert F & TE 2 sl () 3x + 4y
A T x20, y20

(e A et &= (i) R s () Sy

A B C M 2 A WS (W RAT) W

T 3 7 \&Q\QQ}\) X (i) ufd G W (HLE) X

iﬁ ’ \)6 40 ® @ ey (R W
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(iv) af (x,y)‘iﬁmﬁ'#ﬂa%a}w%
(FTRRaT wE) ) ¥ e
W(WW)%Wmmawﬁ
B ¥ B, T (ii) IR (i) =1 3TN 75y
ol

4. Attempt any two of the following : (8x2=16)

(a) (i) Find the area of the region between the
curves: y, =3x*—6x + 8 and y, =-2x>+4x +1

from x=0 to x =2.

(ii) Show that y(t) = 2e® + 1 is the solution to

the differential equation -cc%— = 6y — 6 where
t

y(0) = 3. Does y(t) converge to a steady
Q 4.4
K\Q

| NN
(b) (i) Let the rate of inv@ent be given by

. . e
funCtlon, I(t) = @ IF.K(0) = 95, find {th

time path of capital stock. Find the am
g the

state?

. : (im*
of capital accumulation durin

interval [1,3].

(ii)

(c) (

17

The demand and supj

market for a commodit

Oy = 4 = Py
Qg = 1 -+ 0.5P,

Q, and Q are the qu
quantity supplied of the
and P, represents the p:
Find the expression for
the equilibrium. Solve
difference equation. Is t
oscillatory/non-oscillate
divergent? Illustrate usi

P,=1.

Find the general solutio

equation P = 3[D(P) -
and D(P) = a — bP giv
commodity and S(P) =
supply. a, b, o and B are
Determine the equilibriu

whether it is stable.
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(i) Given that:
C, =90+ 0.8y,
L = 50
Y, = 1200

Y, C, and I are the nationa] income
consumption and investment at time t. Find
the time path of national income, Y . Comment

on the stability of the time path. 4,4
fFreffes & @ sl @ @ s 9w

(F) (i) =l : y, =3x2-6x + 8 3R yz=._2x2+4x+1'<¥'\1
A9, x=0 A x=2, qF & &= 1 &AHA M

FIfog |
1) 17 = ol
(i) W% f y(1) = 2¢0 + | 3w wHF (G
O :
. d » @ P TEIALN
m)d“yf-‘()y—()ﬁﬁv' )= 3.0
t \Q - (I\J”
717 Q oft '('ﬁ'“lmﬂ (dﬂ
L y(1) fre (7 arerel A

B 27

19
806

)Waﬁaﬁ%mﬁamﬁ
a & TE B AR K(0) = 25 %

@) @

o 99 (T F) A HI |
& 2R gol g9g H AET A

(i) frdt aeg & forg AR & @
(wwrrd) e few T 2

Qs =4 =E,
Q, =1+ 0.5P

Q, ¥R Q &g t W a= =
AR, qA P, T W F
T AP, D e e P
T AR 1w (e
(Retw yovdwm) =Y &1 =g
(T ur) W A (3
RN 3R sifrere (=)

R Ul W Ridie) el =
faar @
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) () FR (Refaaer g&aw) P = §[D(P) -
S(P)]mem?ﬁaﬁ8>03m
v e @ am (RAE) D(P) = a - bP 3K §(P)
:a+Bp3ﬂqﬁ§_ a,b, o 3R B TFERH

W(W@)%lﬂgﬁﬁﬁqﬁﬁﬁ%ﬁaﬁt
3 e @ @w R
(ii)ﬁmﬂm%:

C =W+ 0.8y,

YI,CIﬁIItWtWT@HW,WSﬁTﬁ%ﬂ
F | T Am thwqwmaﬁﬁlﬁlw
Ty (mw)ﬁﬁmwﬁwﬁwl
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