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(.r) c-*,' qa${ *{ 2 srs.ge * r$r{ cffir sicrc{

t,= y,2 + yz2 + yJz i crrT fffrq fr'5<5e m 1li
d *qt w=l *r

(i) s{ 6r Eil dFrd qs C(yl,y, *t ffia arrrr

tri6 MC,(y,) *t ucrlyrl rna dfrsr

(ii) +r-asnfls'ilrT R{fr + ftn{u-d nl ffi
e-*', y,-(P,,Pr) *t yr"(P,,Pr) an frfrrgr
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Erit + Rafrfu

1 E{r nrrr-q? * m fr sci es {s ffutRe enq qt en-+

rtrcrofrfrq r

2. qlr<rr{ A€+t Et{rRrd *, <is g *iEisd r

s. rcis q* ffi-*{nrn d{<isdt ffi a rri +sai
frfrsr

4. grrcFr-qrfi .o r**64ffi \1*' qrqt+flftq, afr-{
rcrfr sflt 6r sn Ic \16' A +{ qIBs I

SECTION A (rtft'a,')

(a) For each ofthe following utility functions, determine

whether the underlying preferences are monotonic

and convex.

(i) u(x,y) = min[(3x+2y),(2x+5Y)]

(ii) u(x,y) = x2 + y2

(iii) u(x,y) : y/( 100-x).

1657 23

(q) (i) v{E s{5e, \r6-d arsege were<ft-d + 'qrRR6

ifluR rR' Yf,trFf rn-a< vrq: frr< wt * gqge

* frs vtrd r 3iq rrt d r<Se d Rs

iffiffi d cI+ BA li arrrt {fi + qrt i
irFrEFr r6tFr qr €r ffFdrrl t? ilfre ffisr

(it) n r<ge ser<* q-m t, i Evm rerca

iq-ffi d qq frfrs u) srsqe 'y' * r<r<

(trr ifiI s+nd;r q.rfl I r r€-fr (q-fi-q.

(L,K) = (6,2) qil 3qfrrr c-{ft *, u-cfu gtt

iq-ff6 (L,K) = (2,6) 6r srfr{ 6'(ft tr qR

il+-++, ffkird sq t rra l, i rra E{f{s fr
'y' ril snrr+ 6'li u6 5a SqgE cs-& s,t *€
S qrfr{ Sird wa rrr qe Brdird (o,l)l t
ffEa *, trq qff tr

) (.) sflrfirsnFr y: L2/1 + (1/3)LrRfr-qrifrftqr (cm

Afus L > I l)r qr< mfrs fr flrs.g" {s, P:9 tt
r{ oT r<ge trr rm, L*1w; an dfrgt

,

) )

(iv) u(x,y) = - max[x,y]
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first technique uses (L,K) = (6,2), while the

second technique uses (L,K): (2,6). If the

technology is strictly convex, show that any

weighted average Iwhere the weights lie in

the open interval (0,1)l of these input bundles

producing'y'is not e ffic ient.

(b) Consider the production function y= L2/t + (ll3)L. I
(assume L> l). Let the output price, P=9. Find

the firm's input demand curve, L+(w).

(i) Find the firm's total cost curve C(y,y:)

and the marginal cost curves MC,(y,) and

MCr(yr).

(ii) Find the t'irm's supply curves, V,'(P,,Pr) 1

and yr'(P,,Pr) subject to the non-negative

profit condition. [(3+3)+4+(3+2)]

(b) Assume that due to the Russo-Ukraine war, the

price of petrol (p) increases. The government

decides to impose a specific tax (t) on the price

of petrol. Due to protests by vehicle owners, the

government simultaneously provides a lumpsum

rebate based on an agent's post-tax consumption

of petrol. Show that th€ agent is worse off due to

the tax-rebate programme. Draw a suitable

diagram.

(c) ln a 2 commodity world , Rehmat's utility function

u(x,y): ln x + y (ln stands for 'natural log'). If
(Px,Py,M) represenls the prices-income vecror.

find the Engel curve for'y'. Show that the price

consumption curve is parallel to the 'x' axis, if the

price of x falls. (8+6+6)

(c,) ffikr 3caFrdr s-o-+ + t l-&m * Fs, ,T6

ffit frBs fr itrdffid $qfr6-drs +iHh-6 sk

wo * qr rffr

1657 3

)

)

(i) u(x,y) : min[(3x+2y),(2x+5y)]

t

(c) The inverse production with one input and 2 i.

outputs is L-yt2 + yz2 t yJz. Assume that the

price of the input labour (L) is w=1.

I
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(ii) u(x,y) : x2 i y2

(iii) u(x,y) = y/( 100-x).

(iv) u(x,y) : - max[x,y]

(s) rrr Af'ds fr E(-${ ga * w<w, i-ild (p) d
fr{d cq qr& tr wtn SN d frc-d qr v6'frfrtc

q"( (t) mlr{ 6r'i\-dr 6.<iir lr cI6{crfrci ii EA'II

+ 6Rq, <rfir uS t qtt vlr r{I Wd fr
t[T-qtFlr6 €tnt z6 tuR qr v.6!lla qr r-qFr i6'Glr

*r ws{isft 6'(-gc wtor * cnq v}c 6ffi
qet( *r c6 irsgR nRq (fiqr

(n) z aqd + rr{& t rrqa qr sqdfudr !Fq$T u(x,y)

: ln x + y (ln or a{ 'rgcc drr' *)r aR 1rx,

Py,M) dm-srq t<t or vRfrfu< qr<r t, d 'v'

+ frs 61"r qm arfr dfrsr qa arttss fr qR 'x' d
fr{d ffi i * ff{r 3qrtrr {*, 'x' i[H * rtcitt

rtar il

(rr) *a *qn-< s-tr{, f(L, K), i *{ rcn w erfr r<ge

K * (M Ect vRs-dr * r$q \'sr arq i[fu6-f,fi-+,"<ur

q-{ qr ft-qn dfusr

Eqfrkd 11v$o fuR i nq fr ffi srtrrRf,

qrco drr, L* inn aT$t vt wr vrnq rs *:

(i) w, rFT d ff{d, qa urft *r

(ii) v, iff d *r( Frt orfr *r

(a) (i) ln a single input, single output production

model, why are 'real world' production

functions often thought to be convex for low

levels of input and concave for high levels of

input ?What does the production function

imply about the cost curve? Draw a diagram.

(ii) ln a two input production function, assume

two efficient production techniques that

produce the same level of output 'y'. The

I )

7

)
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(iii) p, r{rc;r d ftrd, m qr& il
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(q) qm mfrS fr remd-< sellqEr rmFr y = Lri2 Kri3

t v-ei rgr tfr fr cnr Ko w ftn tr rc$ eftftfi
-rc afu tfr * qrro r€ (w.v) 4 xq t fi€q

frs vr+ ir 'AVC' sil€-d qM+c aFrt d s$idr

tr

fiilsrfi-{ iflFrd ilT q-tr{, iflmqrfr{ aFRI rmrrr iIqI

rqord-< ffi u-m are dfrs (qtr ffhq fr p

> Min AVC t, od 'p' oroeg d frrt t)r

(t*) o(e) { cilrfi.n'a-r * fts, qrr frftq (w, v, Ko)

: (t,2,64),

ttl rs+rftr ur1ffi w-.r* arc dfrq (ar< dfrv

ft p > Min AVC *t \16'scgffi flt{q ffiEq

(s( cE i ffia rr* * frs)r

(ii) p = 2 vt q{ qr reqrfuo Ea an wr i? )

sqr q,'{ d vsr<r vrt ts* qBq ? Rre

*tuql

(a) Assume that the Delhi government wants to

decrease thc consumption of water (W); it creates

an incentive to do so by providing water at low

prices if its consumption is low. Zorawar consumes

water (W) and sugar (S). His income is Rs.l000

and the price of sugar is Rs.5 per kg.

If water is priced at Rs.2 per unit for W 3 50 and

a quantity tax of Rs.2 per unit is irnposed for

W > 50, draw his budget constraint with'W'on
the horizontal ax is. Find the slopcs of both

segmcnts of the budget constraint and calculate

the co-ordinates of both x and y intercepts and

the kink.

(b) Chahat, a modern day entrepreneur, produces

tomatoes (x) and mushrooms(y). She also

consumes these vegetables, and her utility function

is represented by u(x,y): Min[x,y]. She produces

30 kg of'x'and l0 kg of'y', given that the

market price vector is (Px,Py) : (5,5). If Py rises

to l5 and Px remains unchanged, calculate the

substitution . income and the endowment income

effects associated with this price change.

1657 5
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(b) For the production function in 6(a), let (w, v, Kr)

= (1,2,64),

(i) Derive the short run supply function

(assume p > Min AVC). Draw an

appropriate diagr4m (for the parameter

values in this question).

(ii) What is the total profit of the firm in the

short run at p = 2't Should the firm continue

to produce? Explain.

(c) Consider a profit maximising firm with a decreasing

return to scale production function, f(L, K), and

input K fixed at Ko. What is the impact on the

conditional factor demand for labour, L*, and profit

in each of the following situations:

(i) w, the price of labour, rises.

(iii) p, the price of the output, rises.

(7+5+3)

(c) A rational utility maximising agent , with strictly

convex preferences (who buys and sells 'x' and

'y'), is a net supplier of 'x'. Assume that the

price of 'x', a normal good, declines. If he remains

a net seller, what is the impact on his consumption

(of 'x') and utility? Draw a diagram and use the

Slutsky equation.

(d) A risk loving agent has Rs.l7 as her income and

is contemplating a gamble that gives her Rs.25

with a probability of 0.5 and Rs.9 with a probability

of 0.5. Let her utility function be u: c2 where 'c'
represents her income. What must be the

relationship between the expected utility of the

gamble and the utility from the expect€d value of
the gamble? Calculate and draw a diagram.

(6+6+4+4)

(*,) rn dRv fr ffi <r+n vtff 6 €q-d (w) d oa

6-cql sIEff tqqR.nfr d qqc qc *& I d won

E'{ffi q( qrft3rfrcr q"ffi'{ tfi rl}* fts w'
trflrt+fr*r u)<r+tc't (w) *i*fr (s)6r++t

I I

P.T.O.

(ii) v, the price of capital, falls.
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(ii) +i] ef,r<t sfl-S * frs, "rc ft {ff + frs

ffi flrtfiRf, T{T( qFr s-fi q} an q'd

rft-c frffi dFFr rnrFr an dfrqr

(iii) Tflrd{ srFr yr : (Lrr + Kr'r) d frs s{ r

61 4tr6rft{ fffi wcr< are dfrsr

(rs) qP Bff rn-{ anr arn€ rri ilo.fro. ffi qt ra-r

cRq-f, qr ffi qt cRE-d t EE 3m t, d m <{iEs

fr arscge ffi wo-<svRm qff *r dit- RrM +

ftv svgffi sitce dqr{qr

(a) Assume a short run production function y : Ltt2

Kr/3 where the quantity of capital employed is

fixed at Ku. Further the factor prices of labour

and capital are specified as (w,v).'AVC'denotes

the average variable cost.

Derive the short run input demand functions, the

short run cost function and the short run supply

function (assume p > Min AVC, where'p'is the

price of output).

7

fiil *r 3c.fr sFr rooo rA * di *ff fr *{d s

tqd qR ffi *r

ce w < so + fts qff d frc-d 2 \ct cR {tc
* *t w > 50 + fts 2 tva cfr tfi-c d rtt crdr

61 ?Fn.lI qrdr a, d dh-q em c{ 'w' + qrq 3tr.5[

qwe vffir ffisr {trc erLq-fl * iir- qlil fr zar<

xm dfrs *t x aqr y d Mfiilr gcrs a+- *
frffi d zrur+ d&qr

(t<) zrsr, c+' ingRo' ssfr, rrrrt (x) sft rrrsr (y)

tfrT ir rfir or0 ?r m E{ qfucr" 6T tfi rt ifi.(fr

*, *t 3t-* scift-dr Fffi u(x,y) : Min[x.y] ERI

irrts ry *r qa so Gndsn 'x' *t ro fr*ilrrc

.y, 16r ver6r o1fr *, qr ffi Ev fr qrqR *{d
tqc< (px,py) = (5,5) Ar uR Py ts ro <-a

vrm * *r Px BIcRsfrd rr-n *, i Es {q qR{fi{

t G cfrem-t, ilq sfu tacffi ilq nqr+ d rrvnr

dfrsr

1657
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(.r) Iq. r#.n ociFrdr ififfi{q vtc, fifrm wa
qt{dl* + uru (u} 'x' sk 'y' Ei-{dr * sh A-s-dr

i), 'x' or g-d w + sr$6-d tr qm dfrq ft 'x'

q-.F ffcFq eq * frrr qe vrft tr rR er ga w
t ffior s-{ rm l, * Bcs scftr'x' *r ircq}Frdr

q{ wlt ]Fnrf qwr *? v+. nfr€ +qR dfrs ftl
w.d qfi-fiq qr sq*{ dfrsr

(q) vo Afu{ va+ srfr v}c * qrs r(fr srq * dc

t rz tqt * *t q6 vo gur ffi l-t E-qR 6( r&

i d s+ 0.5 fr qlnfir d <rq zs wi rt( o.s d
rrqrfir + qrq q wa tar il qrq ffftq sc6r sqqlh-dr

r6?Fr u=c, * wd't 'c' 3rsfr sna d <ntar *r qv

* i{ift-d 3q*ft-dr d< gs * sqft-< {s t sqdFrdr

* &q wr ffitr Elir qrBq? rruF{r d&s str \q,

irte ffisr

(a) Ms. Anupriya Jolly has 'T' hours at her disposal

and her well behaved utility function is defined

over leisure (R) and a composite consumption good

t7

(ii) For the two production functions, find the

associated long run cost functions by

deriving the conditional input demand

functions for labour and caprtal.

(iii) Derive tle long run supply function of

the firm l, for the production function

yr:(Lr/2+Kr/2).

(b) If the technology employed by a firm exhibits

constant returns to scale or increasing returns to

scale, show tha{ the output supply functions do

not exist. Draw suitable diagrams for both cases.

(t+6+4+4)

(t') i ovffi, qnd ft qB6m + ffiR.rvsr<rv-tr{
fr friq-dr qrft ddfffrrr *:

yt = (Lt/2 * *":; *t

y.= (L2 + K2)

(i) ffi gera qa-i enr ?rrt{ T$ ffi *
s{qc(qr* d wc dfur

E 1657
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SECTION B (Efs 'q')

In rll questions ln this sectlon, the 2 itrpu$ used ln

the production process are labour (L) and capltal (K);

their respective prices are .w' and .v'. Output is

denoted by 'y' and its price is 'P'.

{q dE * qcft cd i,3Rr6 rfrat i sqqh frc
ilri crn 2 lrqge ,rt (L) qt{ t* (x) il; sn}
<iftc 1m .w' dh .v' tr ursqe at .y, i <afar

Erdr t nlt{ rsd drra .p' *r

(a) Two flrms, Nike and Adidas, have technologies

characterised by the following production functions:

yt: (Ltt2 + KI/2) and

yr: (L2 + K2)

(i) Determine the economies of scale exhibited

by the two production functions.

(c). Assume that the wage rate is'w'and her

only source of income is her work. Further, let

the price of the composite consumption good be

l.

Use the Slutsky Decomposition Equation (without

drawing a diagram or proving the Slutsky Equation)

to answer (ai) and (aii) :

. (i) Is the labour supply schedule upward

sloping if leisure is an inferior good?

(ii) Is the leisure demand schedule downward

sloping when u(R,c) = min[R,c] and leisure

is a normal good?

(b) Assume that Anupriya's preferences are convex

(over'R' and 'c') and her wage rate increases

from wo to wr. Draw a diagram (with 'R' on the

horizontal axis) splitting the impact of the wage

increase into its substitution and income effects.

Hence, demonstrate that an increase in the

overtime wage rate always results in an increase

(non-decrease) in her labour supply.

1657 9
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(c) Let Anupriya's utility function be represented by

u(R.c; -R0 5 cn'. Shc faces a wage rate of Rs.4/

hour and the price of 'c' remains at l. Work is

the only source of her income and her endowment

of time is 80 hours:

(i) Find the optimal values of (R,c).

(ii) Assume that Anupriya is paid overtime

wages at the rate of Rs.6/ hour (for the

hours she puts in beyond her initial optimum

labour supply at Rs 4/hour). Calculate her

new optimum labour supply, using her

overtime budget constraint. (4+6+ l0)

(q) Sfi iqfrcr d-e * qrs 3Ic+ Rq + frs 'r' qa *

*r 3-{+ g-q-ifuf, sqiFrdr sil{ d r*+ru (n) efu

ffi{ st! Tqqd (( ) tfi rilq crrrnsd rq'qr zrqr gr qlq

mfrs fu cw1t et '*' I *t s{rs slrc 6I vslrr )

*r .rq-*r or{ tr g€-4 $dFII, utFr frftq fr' ({[
qq €sd d ffra r.

15

(a) altuendecraffi irtft(au

i tq i cfu{rR-d frqr qrqr m e{t{s ft rq6r s{

i y, n Es qrc&+ qrqdr stkd 3cAft-dr 9fu6ff6'{sl

d fts slr{ m-c d R{R qr 3c+rr q6 qG( q..A +

frq frtus fr v+c f"t fr{r {A Et}{I, * fr

",*..r* * w&sil d qrqr a(a)] * wr< *r

(rr) ilkr + c-q+ qre *re * qm fr-qm dr.,( d SRqI

d A ffiiil 6r qFril ir'Grl rrs rtl *: o.s fr qrrr+<t

* qrq \'6 {q<rs{ Rft (ctq) d{ o.o 6 {rnfiI +
qrcr s6 rsd{ ffi (qrqm qrt(T)r e} ftrm- }
s+or ifilqfufi iq*{ ttra (oaoo,roooo) *r sE 'iFT,fi

Aqr ffi' t y = o.s qt frqr <t-ctr t, va y ftqt

6d Enr cR $-c (t wt) * frq rA.rq arrr 6r

frqr fiftqc tr qrt frfrs fu &{r 6cfr sT tqfrd arrr

rFq a ft vr6t i6I sc&ftar siffi u=cr/2 *l

qR sq-r rrcfr ftcr iI e qltlri + BItn-{ $qkd

sqaftf,r d s{Eq-fi tr-clr t, d iq-+ Eqtr.t rFFFr

c-sd d qvr{r dfrgr m fudcT +cr o-< rgfl-<r i?

Et '{S ftcr' d 6-6r vr t-+-ar B?

P.T.O.
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unit (Rsl) of benefit sought. Let the insurance

company's expected profits be zero and Zafar's

utility function be u: cll2.

1l

(m i) *t (6.ii) qr Ef,r t+ + fts wcd srqqcr

{fu{q (frt€ qils ft{r qr F(d tffqlur d ft-d

frs R-{r) qr Bq+.r d&q:

(i) qE irsmnr vo frq sq *, + wr m qr{m

s-{Sft 6r zaFT srr sir dR Eqn i,ffi *?

(ii) uc u(R,c) : min[R,c] rk or{ffir \ft[ IlFtr4r

q€ *e *, * wr rq6nr qm u-gqff d aorr

{i6ftEfr*fr*?

(q) qm flfrc fr irdffcr * cfrc-fl{ vnil i (.n, uk

'c' w) uk v{6 cv$ q( Wo t w, ['rg vlfr

*r qc, st€ ('n' * dfrw nq yt.wre gq) ffis
til +d-{EA ri,cqp qil'v€?i ffi{qq{ sk qrc cqrii

{ ftnfuo c'csr tt wds, q6 q{t{c fr' fltqcEc ffi$
E{ + gtr * qfonqffic E+rr scd xr ffi t gE

(oft <&) *fr tr

1657

)

(q') qm *frs fr dkq t s.q+ sr+ qrFic' vlc cr

ilc,rs$ sc{"{ trsfl iFtrT: St{cT cn w<rs{ frt
rsrdr frfr t (c,. cr) ir crt dRq fr^ 'qtrs'

ftR d rrqrfir ft lt ET flr+kq'reqc i*.e t qq*

* fts, so' +qr sffi st tqr qrt d ffi tr16 
.r,

d si t *qr y-er< qT& tr

qlqf,r $ttsa oqdfon srEq(.rqrur * fts rd& m.{

d fufr y6 {frvr qe esF{s fr rfrqeru &qr A

n-e-*, vlc '{d' frcr q-cr €ttrtt, fr fr c,* = cr*

*t 1(c,*, cr*) fr'-wr: 're<n' *t 'g{-d' qEe{I* t
ftcr qwrt scftr qrd ol evri-m *1r

I

)

P.T.O.

1657

If Zafar maximises expected utility subject to his

insurance budget constraint, compute his optimal

consumption bundle. How much insurance cover

does he buy? Why can it be termed 'full I
insurance'? (6+6+8)

-U
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(.r) ffi Afrs fr u-{frqr * sc*fim qa+ d u(R,c) :
R0.5 c05 ERI eqtqr Erff ir st + wtzqa S a$(t

Ei ffi + *t 'c' fr frm r ir qrq vcd srq qr

qoqra *r t *{ 3qs ffiq fr {ffi ao s? *,

(i) (R,c) :6I Ee-aq qrt am qtfrgr

111 rr< frfrv fr iEfiqr d o tcts.rrdr fr qi +

3t-{€'s{q-m$ or 3rrarqfr'qr uim * (v-d *
frs {6 B{Tfr vnft-* Eq-'rc n+ ffi t eiDa.

a tqt zqer v< arnft *)r ssd *q{crg{ {trd

ttr&r ? Bq+{r 6i-d 3q.m {{ EETFI t[.I

s{r$ d rrunr dfrqr

(a) Assume that the contingent consumption bundle

of a risk averse economic agent is (c,, c,) in the

. 'bad' rnd 'good' slales of the world respectivcly.

Assume that the probability of the'bad' state is n.

To avoid this contingent consumption bundle, an

insurance company offers him insurance at the

rale ol 'y' per unit oI insurance cover. Derive the

first order conditions for constrained expected

utility maximization. Show that, under 'fair'

insurance, the agent shall buy 'full' insurance

cover, that is c,*: cr*.

[(c,*, cr*) denote the post insurance consumption

bundle in the'bad' and'good' states respectively].

(b) Let unfair insurance be defined as positive

expected profit for the insurance company. Show

that this implies y > t. Use the filst order

conditions for constrained expecled utility
maximization in this case to prove that the agent

shall not buy full insuranie, that is c,+ < cr*

[Symbols have the same interpretation as in 4(a)].

(c) Zafar, a risk averse paddy farmer from Kerala,

faces two states of the world: a 'bad' state (floods)

with a probability of 0.5 and a 'good' state (normal

monsoons) with a probability of 0.5. His contingent

consumption bundle in the 2 states is (6400,10000).

I{e buys insurance liom 'Annapurna Insurance

Company' al Y 0.5. where y is th.' insttrance

premium chargetl by thc insutancc comn:lny pcr

1657 13

)I

4

P.T.O.

t-

))


