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1.   Write.your Roll No. on the'top immediatelyon re,ceipt of this.'question paper,
2.    All questions carry equa!: marks (18 marks each).
3.    Attem.ptan.yfivequestions.j      t       `        .
4.    Note:  Answers  may  be  written  either  in  English  or ;in  Hin-di;  but+the!  s'a`me med-ium

should be used throug.hout the p?per.                   *             r
5.    Use of a simple non-programmable calculator is allowed.

1. (a)   Naveen derives.sati'sfac"tion fro`m coffee (X) and croissants (Y)..His-utility is:            t

I,tx; y, = xO.2yo.8                             .                         r

ThepriceofcoffeeisPx=40percupandth-tep'riceofcroissahtsisPy=`60perpiece~.

Naveen's monthly income is,  I  =  2000.                                                                                   `t
{\,

i)            Usin.g the Lagrange multipliEr method, determine Naveen's o,ptimal consum`p.tiqn

bundle (X*,  y*).                                                                                                                                      (5)

ii)             lcs`the.s`e€orid orderconditio'n satisfied?                                                                  .~   >,    .(4)         .v    I
1'-

(b)  Consider the time-dependent production function:  y  =  A(I)K(£)b I(£)P, where A(I),
K(£) and I(i) represent the level of technology, capital stock and labour at time I.,

'

i)Findthepartialderivatives¥and¥.

ii) Determine the total derivative  dy/czt.

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

FCU,X,y)  -_ U  _ x°.5y°.5  = o

Usethe Implicit-Function ruletofind¥ahd#:                            '      "                   (5)

(ii) Using'the inverserfunction rule, find i!gfor the following function:               I

x -_ U2 + U  (U > a.. (4)



b) The supply function of an agricultural good is:   a.s  =   a  +  bp2  + T°.5 ,  a, b>  o

where os  is the quantity s`ubplie'd;, P is theint;r.ket price and I istemperature.      t
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'

•(i)Determinetheelasticityofsuppl,ywithrespecttotem.peratureandelasticity6fsupply

with respect to price. Also interpret the sign of each elasticity' in economic terms .-.- (5)'`
'i

(ii) Using derivatives, show the effect of an increase in average temperature T on the
elasticities obtained in part (i).                                                                                                                           (4)

3. a)    Afirm faces cost C(a)  = 03 -1502 + .630  +  50 and inverse demand
P(a)  =  90  -30. (i) Find the profit-maximizing output  and the.maximum`pro`fit:.,       .i (5,)*

(ii) Also, verifylhe.second=order condition(s) for `a`maximum.                              r                          .(4)

(b)Consideranopeneconomywhereequilibriumint'h6goodsJ`ina,rketan.dmgneym.,arketis

`        det€rminedbyth§,fql|ovyingequatipns\:i                  >,   ±      b           `       `                                          ,         rt

I+x=s"       and    '    i-gr;=+"s     ',-I    `i           >i

where`

{m=ofrt(sr)isInvestinentexpenditurce;,X`.=Jr'o4isexqport,S=fg(yr,r)issavings,,M`.='fr(y)is.
Md=M(y,r)isthequantitydemand6'dof`money,``andMs=n4oismoneysupply.

Y depo„t?,sznatiqu,aljncome gpd I deno,tes.the,rateJgf,inte.keys.t:     S                  ~.t        i    i

A;:(fru)nc=ioon,sareoc=nt;:u:u:I}diffgerre>ntioa,ble.Aond<thh:(f£!-°<W!:,8tpr°#;es:;°!d:f`irrf<o,

HereFXo;{g®}d'-Moatreexogen6`dsvariabi!6g,vihi]ey`an?d'frTatreehdbgeno`us*variaBIes.L
i        1t£'l`r    ,,

(i) Verify Whether the conditions of the Implicit Functjon The'Qrem .a~r>e s`at-isfied for.t-his
systeng. If so, write the equilibrium identities expressing Y and r as funct.ions of exports ahd
impQTS(XpandM.9).                                              Tr        1.,,,, uflu_                   ,rl'                          nj+      ct       (5)

(ii)|nterprettheL£€con#cLfe¥aningsoflfiifederiLati;6s  Jy  and  h;(y).-'       `         i              '(4)

.      ,',-i+,                                                                             -i,~   f--                                  -
4)(a)Considerafirmproducinggoodsintwodifferentma;rkets.Theprofitfuhctionoithe

firmis10'''Oi+802-20[2-022-O[02.         ``7'     -+   -S;'                          "     "

(PFindtheprofitmaximizingo!dtp'utiri'b-'otrith^emarke{s.ATs~;ftn`dth.e`m;xi+Lrimp`rofitofJ

\,

the firm.                                                    <                           {~     -                                              tl                i.!  I                                                 (5)

(ii)CheckS&ipesecondorderconditionsforprojitr?,axi¥sat.itpn..".    „      i          ~            ,(4)

(b)(i)DetermineWhethe:rq`=.3¥.tb:`u+,T2tt£,tttt?+.4ttftt3`+^`£5,tt22+f+tt?2-,fu,2tt2tt3Ljs+either
1

positive definite or negative definite?                           i                                                                            (5}
I,5,                                                                                 '!t   i



(ii.)  Find:    tim
#2-x-2\*2   x2-2;x
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(4)
'L'4+     +       `.

5 (a) In~thte marke=forwheat, the'demand and supplyfunc€ioLs are given by:                -         +`

QD=A+ip                          '     `...Qs=`.C+D-P

whereA,B,CandD?reparaTeters..A,_??0.;Td87C+<0.         A      ,;+      ,.,,, >_
*

(i)Computetheequilibriumpricep*andJ#.Interpretthesigmafthjs'pa'.rtial'`d-eri`vative.(5)

*

(ii)ShowgraphicaHy.the effect.of an-ingrease-inAonp*and a....  ~g            i.                             (4)

(b)Considerthe.followingproductionfunction:  a  =LaKb     (0  <  a,A  >  1)tihe*reK;         .        `
represents capital and L represents labor. (L,K>0). Using derivative conditions, determine     t

:h;t:e;th[efunction isconcaveoE*convexif(i) a  +  a  ft 1,,(i,i) a ,+,?, =tl and`(iii.).          (9)

6 (a) Cons`ider the following production functioni a  = L3 + K3 +  2KL2
=-.             `      ,_      ,

-1J                    `                                                                             :!          +                    `.`.

(i) Find the first order total differential of Q. What is its economic interpreta,fi.pn?   ,

ii. Find the second order total differential of Q.
*                                      T-            I-i--                            ,                        LJ`                             T1`                                   `.

(b)Considertheproductionfunctiono  =  2L3  -11L2K   +  3K2    ,whereL,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.

-3

T  „    ,"',  ``J--(4)
+
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1. (a) rfu Efr ffi (x) 3ftT giv (y) a 55f5E qFT an *1  3titfr -jHq`iPricii tFaa
a:                                                         UO{, Y) =X^{0.2} Y^{0.8}                 {T`    I

iffi a5T J5;a (p_x = 4o) rfu i5tT a Fan giv a;I 5pr (pi-y = 6o) rfu flH *]
rfu ftrFifaiF 3]FT  (I±2ooo)`8I    `

(i) EL guiF fafa qFT 3qrfu ,ed gF` rfu 'aT EGEaFT 3tHin rfu ((x^, y^)) a5T
farfu apl
(5),

(ii) a:qT giv ae Efr 3Ta +(second order condition) giv an+er
(4)

ia

a]) HH-ffuiT 3FqTaa q5aa qT iaiIT rm:
y-A(t) K(t)-^bL.,(i)^p`                                   `                    ¥       '

5If tAtt>>, tKtt>> 3fl{ tLtt)) a5FeT: qHF tt> qT ife ffl in, di 8jir 3fl{ an i+
.EQfiag`L        ,.I            1      u                                      t                                                  `      a                            ..„

L=EI                        E,

(i) 3TifitF ± (\frac{\partial Y} {\partial L}) t]ltT Erm|
(4)r

(ii) F gRaitr (\frac{dy} {dt}) i]FT arm[          `
(5)

2..(a)

(i) 5vq`Ifiidl  3flT 3Tpin aT rfu 5deT 3TREIr 5F a faH 5iETT fin Tm a:

F(U, x, y) = U -x^{0.5} y^{0.5}i = 0

3TqEqH tFaa faH (Implicit Function Rule) 5T 3qdr a5ra gTr

(\frac{\partial u} {\partial x}) 3fiT  (\frac{\partial u} {\partial y}) i]ltT rm|      (5)

(ii) qfan tFaFT fha (hverse Function Rule) 5T 3qdr rd gTr faF tFaa aT far
(\frac{du}{dx}) i]itT EPrfaT:   x =U^2 + u \quad qu> o)                                         (4)



a) FF gr aq `ffl 3Tfi tFaa a:

Q_s = a + bp^2 + T^{0.5}, \quad a, b > 0
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5ff  (Q_s)3ITgr rfu ]TS Hm..a,`,-a3) aT5IT !pr a 3flF  (T)aTTHFT `gl              .,       t

(i) aTtHFT aT qrfuT 3FTi5 aPr rfu at]T ]FT a qTdsT 3Tfi Efr dr iTrET aarfaFi
5i€I a, HEaE rfu aT faFT Efr 3Triife EqTcaT iffii
(5)

(ii) 3Rafir aFT 3Tdr rd gF qF aQtr fat 3flri am]a (T) H qF qFT an]T -(i) #
mta an qTTfflT maFT T3aT a.I.     .L*_                     i_                  i

3. (a) FtF tri a5T aTaTa tFaa a:

C(Q) = Q^3 -15Q^2 + 63.Q + 50

•-,         +,                                rif;,-

3flT Ffawh in tFaa a:  p(Q) = go -3Q

(i) aTBT-3Tffu 3Eqiaa q{ aeIT 3TfaiFFT apT ing EfrfaTF]

tii> 3ria- aT fair ap ae EPr 3TEif ffl 5EqTq] fliaTI

(4)

i-T-

(5)`
•.-t     r`.--.--,-- `.

(4)h

®) uiF qu 3T5EqFTIT qT faiIT Era 5ff aFg aiaiT 3flT F ait]ii: # try
faH ffiLii-`uri apilT fatife giv a:              I + x = s + M
3flT M_d=M_s   5ff                  1

(I = fl(r)) faaRT an a,
tx = x_O> farfu a,
(s - g(y, r)) a- a,
(M = h(Y)) 3TTFT a,

or_d = M(y, r)) BBT Efr in a Em
tM_s = M_0) gr 3TTgr €i

1:,

+,i.     ..7                   -=;h€*    f-;,    a-I,ii`

t     -a      3i' ..---    +   ...-ri,{r-

4

I-j

T~      .i=`-`f-          -JJ+      tr    -=T-`"a!

qF (y) " 3m an (r) 5qTa aT aft aQfiFT gi  enfr €q5aa tiaa eRaitr €L '3ife     {f
faF goT far aIT a:   f(r) < o.,\quad o < g_¥ < 1,\quad g_r > 0,

e



r,)
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qff (in) 3in{- (M_oTaTEq (exogenous) q{ a rfe (¥) 3ife (r) 3irfu (endogenous) ER

81

(i) 5ffa aia+ fat q=qrEq aF a iaF 3THEqeT qaa rfu (Implicit Function Theorem)
rfu 3Ta tiap in €1
qfa Fu, Efr qu anap]rt-faiirfaPl* (+) 3fl{ (I) al (x_O} 3fi{ (M=O)aT tFEI aT`
5q-H EqtFEr fin ]FTT @]                                   !                                        c'                         (5)

0 < h'(Y) < 1,\quad M_Y > 0,\quad M_r < 0

(ap)faH eraEan aT 3rfe~3F a 5qicaT an:  (g_y) aelT (h'(y))I            .,, (4)     #

4. (a) qtFr rd a 3TFT-3]an aTnd H agr .3EqTaa a5en gi tri .aFT an tFaa a:

I
\pi = 10Q_1 + 8QL2 -2Q_1^2 -QL2^2 -Q_1QL2
]

(i) affi aTfflti a an-3rfufflH 3EqH aia arm a€IT ri aFT 3TfaEar aur aTa
Erml
(5)-

.'

(ii) an-`3ffitFFTqiT{eT aT iaTr ap ae Efr 3TEif Efr 5fi± Ermi
(4)                      }                                             I            ,

{i)'fatflRa rm fat faH giv 5q- €]aTar fafha (positive definite) a IT
apri ic.diii fafca  (negative definite):

6

a)
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5.ta>ng*affl{*in3flT3ITgrtREfriFITg:

[
QLd=A+BP,\quadQ_s=C+DP     i         .i                     ie']

ati  (A, D > 0) ETe]T  (a, C < 0) gl

(i) HgEF JFF  (P^/ f7ar /yrczcrpczrfz.a/ P^} {\parti'al. A}:5``rfu~ aTm :Erm| F,a                    f   ,p

gH 3TiRTF 3ra5aa aT fag Efr 5qTcaT Erm[
(5)

(ii) (A) a qu ffl  (p^) jir /9^) qT gum 3TRETE5FT 5T a a3fiEF-I
(4)                                                              --I,`}rr.,,"         -+---nr        h       *_3i`       }ii5rfr-,i,tl!rf{;F     `i     fTi-

L    `'       "         ;1,      +i\   .=~.-T}-,   r3}fF     i    ,             r,.:t2`r.     £~      t

@)faF  3EqTa] t5EF  qT faiFT  Era:                  I.  -,ti.`b-r+{i,+I  i~   ,  ~fL.-~-¥~t{~ir   +F  ;'-    Ttl\|ff
{

[

Q=\L?a`K^b       f`
]

i    |`+     r7    i    #`            Tlf.i-      Jt;   ir   '`,.I      |*rj      ,a        (.I/i,5   --`¢-3    Jig

I-- it

aft  (0 < a, b) a 3fl{  (L, K > o) I

3Rafa QTdi a;I 3qdr rd gTr fa€ife drm f* tFaT 3raaF (concave) a qT 3EaiT
(convex), qfa:

6. (a) fin 3EqTF tFaa t]T faETFT rm:

I
Q = L^3 + K^2 + 2EL
]



(i) (Q) aft qrm ae aFT gH gRafa im flfaTi
EHtfr 3Trfife 5qTen Ermi
(5)

r-
(ii) (Q) a5T 5pe ae aft 5a 3Raitr i]ia Erml
(4)

Q]) faH 3Eqiaa tRI-TR faFT rm:

[
Q = 2L^3 - llLK + 3K^2
I

5If (L), (K) 3ft{ (Q) 5qqT:  eFT, qu 3fl{ 3EqiEa ifr aerfu €i

(i) 5fa rm fat apr tFaa qFt]Ta (Homogeneous) FI
qfa 5,al 5Htm fl fan aia Erm|              i
(5)

(ii) afa-`g5Tap 3EqH q5aa aJ fat. 3fiqH rfu (Euler's Theorem) Efr faaETFT Erm[
(4)

8
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