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Instructions for Candidates - to Vs

1. Write'your Roll No. on the top immediately.on receipt of this question paper:

2. Allquestions carry equal marks (18 marks each). )

3. Attempt any five questions! ' -

4. Note: Answers may be written either in English or in Hindi; but the same medium

should be used throughout the paper. : r

E 1

5. Use of a simple non-programmable calculator is allowed.

'1.(a) Naveen derives satisfaction from coffee (X) and croissants (Y).-His utility is:

U y)=x"y* . ’

The price of coffee is P, = 40 per cup and the price of croissants is P, = 60 per piece.

Naveen’s monthly income is, I = 2000. ‘

i) Using the Lagrange multiplier method, determine Naveen’s optimal consumption

bundle (X, ¥). (5)
i) Is'the second order condition satisfied? - 4 v

(b) Consider the time-dependent production function: Y = A(t)K (t)b L(t)p, where A(t),
K(t) and L(t) represent the level of technology, capital stock and labour at time t.

i) Find the partial derivatives % and 2 (4)
ii) Determine the total derivative dY/dt. (5).

2. a) (i) The relationship between utility and consumption is given implicitly by

F(U,x%y) = U — xo.syo.s ~0 .

Use the Implicit-Function rule to find‘;—g and i—yU: v (5)

(i) Using';che inverse-function rule, find “% for the following function:

¢ % ~

x=U"+U (U > 0). (4)




b) The supply function of an agricultural goodis: @s = a + pP* + T ,a,b>0 '

a . f“,." . T - % "‘" e L . N
where Qs is the quantity supplied, P is the'market price and T is temperature.,

.0 -

(i) Determine the elasticity of supply with respect to temperature and elasticity of supply
with respect to price. Also interpret the sign of each elasticity in economic terms. =(5)

.
(i) Using derivatives, show the effect of an increase in average temperature T on the
elasticities obtained in part (i). ' (4)

3.a) A firm faces cost C(Q) = Q3 - 15Q2 + '63Q + 50 and inverse demand
P(Q) = 90 — 3Q. (i) Find the profit-maximizing output and the.maximum’profit. _1(5)

(ii) Also, verifythe second-order condition(s) for a-maximum. oo (4) -
e - « =
(b) Consider an open economy where equilibrium in the goods market and money market is o
determined by the followjing equations;, o N " .o
[+X=SAM" and - = M =M "0 < K
where
f (1) is Investment expenditure;.X' = X is export, S = :g(¥pr) is savings, M = h(Y).is
lmpo 5
M, = M, 7) is the quantity demandéd of money, and M_= M is money supply.
Y denotes national income and r denotes the rate of interest. .
All functlons are contlnuously differentiable. And the followmg propertles hold ]
fry <o, 0<g,<1, g >0 o<W <1 M>0 ''M<o0’
Here‘”‘XO and:M . are exogendtis Variabis, while Y-and T are ehﬂbgenous Variables. *
{d} r 14t By -
(i) Verify whether the conditions of the Implicit Function Theorem are satisfied for this
system. If so, write the equilibrium identities expressing Y and r as functjons of exports and
lmmrts (X and M 0). . A P S e - (5) -
H il ‘ 2 -X . & o
(ii) Interpret the economlc meanmgs of thé derlvatlves gy and h'(Y) ‘ (4) ’
4) (a) ConSIder afirm producmg goods in two dlfferent markets The profit function of the
flrmlleQ‘?+8Q - 2Q, —Q —QQ Gooe T T | "
~ - I 1 R # tyY A F * H tf‘ PR
(i) Find the profit maximizing output in both the markets Al‘so find the maximum profit of
the firm. < - TN (5)

(i) Checlg{she second order conditions for profit mgxir;rjjsat_ign.,* -

.- ,(4)

(b) (i) Determine whetherq = 3u - 2u u, + 4u u, + 5u + 4u WZu u_ is either

~re 5“* wE ™ 23H‘-
positive definite or negative definite? (5)
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(i) Find: lim 2% (4)
x->2 x-—-2x

P
- - D
ar z "

5(a) In the market for wheat, the demand and supply functig}ls are given by:
. f
QD=A+BP Qs = C 4+ DP

where A, B, C and D are parameters. A,D> 0 and B,C <0.

- “r» iy - s . -
(i) Compute the equilibrium price P and -%. Interpret the sign of this partial derivative. (5)

(iiy Show graphically-the effect of an‘increase in A on P and Q* ¢ P (4)

(b) Consider the following production function: Q@ = LaKb 0<ab>1) v%rhe?e K
represents capital and L represents labor. (L,K>0). Using derivative conditions, determine
whether the function is concave or convexif (i) a + b < 1, (i) a + b = 1 and.{iii)
a+h>1 X g 0 . (9)

6 (a) Corisider the following production function; @ = L3 4 K3 4 ZKL2

-y N

. (i) Find the first order total differential of Q. What is its economic interp}étgtipn? , (5)

o=

[ kol ¥

ii. Find the second order total differential of Q. ()

s

(b) Consider the production function @ = 2L3 — 11L2 K + 3 K2 ,wWherelL,KandQ -
denote labor, capital and output respectively. )

(i)Test whether the function is homogenous. If so, find the degree of homogeneity. (5)

(ii) Test Euler’s Theorem for a Cobb Douglas production function. Ty 0 (4)

Y
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1. (a) STEIST T SHIHT (X) 3R Psar Y)@mmmanmmmm
& UK, Y)=XM02§ Y08y o

FIEY FT T (P_X = 40) T FT § TAT FSA F 7T (P_Y = 60) Ty Wy ¥
AT $r ATGS 3T (1=2000)81 -

() st aquTeh A T 3TAT Hd §U A & FeaH ITHNT S5 (XA, 1) H
®)

(i) ST aﬁ?n"—'l' Fife &r QR'-T (Second Order Condition) FIW ﬁ?ﬁ' &7
“4)

(b) FFI-AIR Scieet el 9 ar ﬁﬁm
Y = A(t) K(tYb L(®)"p" . ' ‘

STET (A®), (K1) 3T (L(t) FFer: amr O q‘?a?:nﬁ@r G0} w, QGﬂ' sis 3T &I

sy g 4 ¢ = R
() 3= aRAfeT (\frac{\partial Y} {\partial L}) AT ﬁﬁr&rl

©) . ¢

() Fo SRafeq (\frac{dY}{d”t})m HifaT : N .
®

2.(a)

(@) 3TAREar 3R 3TNT & &I G 3cTe §T § T YR e [ &
F(U,x,y)=U-x*{0.5} y*{0.5} =0

3YTET Welel [AIH (Implicit Function Rule) T 3T gu

(\frac{\partial U} {\partial x}) 3{R (\frac{\partial U} {\partial y}) FIT ST (5)

(i) 9Tl FeleT {3 (Inverse Function Rule) T 3UIET F:d gv A T v & fow
(Mfrac{dU} {dx}) AT AT x =U"2 + U \quad (U > 0) @)
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(b) TF FY TET & 3MYfT Felet &

Q_s=a+bP2 +T{0.5}, \quad a,5> 0

T (o 3T 1 18 3 & ) A A E A AT S

(i)mﬁmmﬁﬁmmﬂg$mﬁamﬁﬁmmﬁml
T &, TAF g F e f 3l carer it

Q)
(ii)%ﬁéﬁaws@w’wﬁ@%@ﬁwﬁ?aﬂﬁ%maﬁq@mmbﬁ
ured ATl O T IHE ISl & -~ . A @

3.(a) UF B &7 ETd Boled &

C(Q)=Q"3 - 15Q"2 + 63Q + 50
mmmm% P(Q)=90-3Q - s
(i) SMST-ITERAH UG TR IUT JRhaH o AT SIS (5).

" (i) 3Tt & T e AR A adt B g S @
(b) T Gl eIaE W @R HiS Sel avq aoR AR AT SR F dge
ot FaleoT garT iR gar & I+X=8+M =
IR M d=M_s ST@T . AL o XETF T Loy
(= f@)) faer = &, R e Y
X=X_0) =i &,
(S=g(Y,n) ¥ad &, ‘ : -
(M =h(Y)) 3T &, |
(M_d = M(Y, 1)) 5T &Y e § e -
(M_s =M_0) HaT 3-11'9'\% gl AT e T ey

TEl (Y) USERT 3R T (v) STTST &3 1 2T &1 3l ‘Bolel Tag 2Rafew £ 3k o
IGE=) T QT 0§ f()<0)\quad0<g Y<1)\quadg r>0,
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-

0<h’(Y)<l\quadM Y >0,\quad M_r<0 ¥
JET (X 0) 3T (M_0) SIET (exogenous) T g sefs (V) 3-71? (0 aaaﬁ'a (endo genous) W

Al

() ST ﬁﬁ'ﬂ' ﬁ? FAT 3F oF & [@T IIcIET Helel YHT (Implicit Function Theorem)
&I et dTe g ]

I &, o HeereT HEoT T o (Y)3ﬁT (@) Fr (X_0)3ik (M 0)F FaT F
® H g ﬁ»—en T B )

i) PFT 3aFdel & 3N 3 6 saea AfEw (g Y) 72 (D) @

4. (a) TF 3 & o377 SSRT & G Sediet e g1 A Bl &

e, - —

[ ' o

\pi=10Q 1+8Q 2-2Q 12-Q 2"2-Q 1Q 2

1 )
(l)mmﬁmmmmmwﬁmmmm

fare]
©)

(u)myﬁmﬂw%maﬁmmﬁaﬁﬁmmm
©) ' - A

) ’ : ’
@) Puiia AT & B gRua ¥ A AR (positive definite) Tar

HUNIcHAS ARG (negative definite):

[

q=3u 142-2u lu 2+4u_lu 3+5u 2"2+4u 3"2-2u 2u 3
]

®)

(i) =T e I ST ;
[
\lim_{x \to 2} \frac{x"5 = 2x} {x < 2}

]
“4)

=
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2
¥y 7

5 ¢ & - 2 . t

5. (@) M ¥ SR F A AR AR woT Rw oA F: I L«
[

"

Qd=A+BP,\quadQ s=C+DP 4 - by , - .
STel (A, D> 0) AT (B,C<0) &l
() T FeT (PA) FT (\frac{\partial PN} {\partial A}Y) &I 07T Hfarw] -0 Ty

9 3fAF Hadolsl & Reg & =arEgr o]
) . ,

(i) (A) F i = (PA) IR (0H R 9919 INT[cHS &I T gisvy
(4) § Al 1 e 1" QL’, [N 3 3o ):’ o :.:‘; v d h‘
Sl B oot T UET, e ad 4 o w0 fT .
(b) =T 3cuET e 9T AR Ao CTEE i T s LT TR T R - oE
:
[ -
Q:\LAaK/\b - . 5 A T, I = :—.f'{ J’t e - tor {_é =3 g,

] =iy e

S|l (0<a, b) 8 3R (L, K> 0)]
%ﬁéﬁaaﬁﬁwmmgﬁmﬁmﬁwmmmav@%mm
(convex), Tfe:

@ @+b<1)
@) @a+b=1)
(iii) (a +b> 1)

6. (a) AT 3cUeT Bl W foaR e

[
Q=1/3+K2 +2KL
1

&
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@) (Q F FIH AT & Fof BRAfeT T Hifarel
=gy 3NYF arEr STl -
Q)

(ﬁ)(Q)%raja?ﬂaa%%a:rgmgﬂaﬁa'm@rﬁm
@

(b) AFT I e T RAER AN

[
Q=2I/3 - 11LK +3K*2
]

ST (L), (K) 3R (Q) warer: #a, Yoir 3R 3eiaet T g2l &l

() T HieT F Far Held AT (Homogeneous) gl
I & af gFua $r Bl Ja fifew]
3)

(i) FIF-SITEH 3G Belel & T TR FHA (Euler’s Theorem) T fAd==r FifaT]
@ ‘

(3500)
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