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1. (a) For each of the following utility functions, determine
whether the underlying preferences are monotonic

and convex. : fafka 2, 9vg =& 2
(i) u(x,y) = min[(3x+2y),(2x+5y)]
) ) (@) SR we y = L3 + (1/3)L W ReER #ife (@
() w(xy) =x* &y
g L > 1 ?)1 7 Afw & sseqe 9w, P=9 B
(iii) u(x,y) = y/(100-x). ' C WH e W Wk, L*(w) A Sifom

(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 [where the weights lie in
the open interval (0,1)] of these input bundles

producing ‘y’ is not efficient.

(b) Consider the production function y= L2 +(1/3)L.

(assume L > 1). Let the output price, P=9. Find

the firm’s input demand curve, L*(w).

(¢) The inverse production with one input and 2

outputs is L=y,? + y,> + y,y,. Assume that the

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

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

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

MC,(y,).

(ii) Find the firm’s supply curves, ¥y (P 1T
and y,"(P,,P,) subject to the non-negative

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

3

(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 the agent is worse off due to

the tax-rebate programme. Draw a suitable

diagram.

(c) In a 2 commodity world , Rehmat’s utility function

u(x,y) = In x + y (In stands for ‘natural log’). If

(Px,Py,M) represents the prices-income vector,

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)

(%) PR swdf s ¥ 3 v@w @ fe, @

fuite #ifke & safita mafEa] aFfE st

Iaad & w T

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

pPaIO.
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(i) u(x,y) = x* +y? (a1) e e wed, f(L, K), ® R K, W & =9
K & 99 "ed WA%d & 99 Ud v Sftehasiieon
w W fEr #if

(iii) u(x,y) = y/(100-x).
. (IV) u(st) s max[x,y]
Freafafaa ¥ @ v fufg ¥ sw & Rt smenRa

(@) W @ & wW-gha g8 & w1, W (p) # FWRE WA, L* FGT AN W T AN IS R

o w7 W 1 TR W A A wew e
& (t) TN F RAA T B AT Ao B ¢y ' (i) w, 5@ 3 d, 9 W 2
® HRU, AN IN F Y TAC FW WA
F-JFIE @I B AU W THATS T W &l
21 78 TuiC o w-gr TEE B FWO T Al (iii) p, T A o, 7@ TR
T | UH I9gET FNE FAET

(ii) v, golt &t FE iR S 2

7. (a) (i) In a single input, single output production

(W) 2 ﬁ‘ﬁ & Wl A ARG T IJGAA BT u(x,y) model, why are ‘real world’ production
=lnx+y (In = 3 Fg@ @’ ) Al (Px, functions often thought to be convex for low
Py, M) FWa - 31 Yaex 1 sl e &y levels of input and concave for high levels of

input ?What does the production function

& fom =i o 79 Fifow 98 s9ige & afe x &t
e I 2 @ g IO 9% ‘X HE & SEIa

B 21 (ii) In a two input production function, assume

) ) imply about the cost curve? Draw a diagram.

two efficient production techniques that

produce the same level of output ‘y’. The

B Bl D)
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(%) W Ao B e SeET wed y = L2 KI5

(®)

2 et wga ot &t wra K w Rer 21 gae sifafeas
s IR TR @ R A (wv) B ' ¥ Rffe
e W 1 CAVC' ditee uRed SR H cEt
B

FTEHAA A T G S (A e fE op
> Min AVC 2, W& ‘p’ HSeqe N @ 7))

6(%) ¥ I wer & fog, W AR (w, v, K)
= (1,2,64),

(i) ST e e WA R (A AR
f& p > Min AVC 1 T& Iugaa M@ TR
(z8 v ¥ Wi A & faw))

(i) p=2 W W & HeIFIoE F T R 87
T OHH @ IARA T @A 9Nt e
il

5

(a) Assume that the Delhi government wants to

decrease the 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.1000
and the price of sugar is Rs.5 per kg. :

If water is priced at Rs.2 per unit for W < 50 and
a quantity tax of Rs.2 per unit is imposed for
W > 50, draw his budget constraint with “W’ on
the horizontal axis. Find the slopes of both

segments 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 10 kg of ‘y’, given thaf the

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

to 15 and Px remains unchanged, calculate the
substitution , income and the endowment income

effects associated with this price change.

P00
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(c) A rational utility maximising agent , with strictly (b) For the production function in 6(a), let (w, v, K,)
convex preferences (who buys and sells ‘x’ and =(1,2,64),

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

; ; . i) Derive the short ly functior
price of ‘x’, a normal good, declines. If he remains 0 M Tee AR SU0E, funglion

; - . p (assume p = Min AVC). Draw an
a net seller, what is the impact on his consumption

s : iate di i th t
(of ‘x’) and utility? Draw a diagram and use the PRI RIARTNGY (T Mgeparamoter

O values in this question).

) )
ii) What is the total fit i in th
(d) A risk loving agent has Rs.17 as her income and ity ¢ o DieoREy it of Sie o o e
: t p = 2? Should the fi i
is contemplating a gamble that gives her Rs.25 Mot ainm P e
t duce? Explain.
with a probability of 0.5 and Rs.9 with a probability ol e e g
of 0.5. Let her utility function be u = ¢® where ‘¢’ (c) Consider a profit maximising firm with a decreasing
represents her income. What must be the return to scale production function, f(L, K), and
relationship between the expected utility of the input K fixed at K,. What is the impact on the
_ e
gamble and the utility from the expected value of conditional factor demand for labour, L*, and profit
the gamble? Calculate and draw a diagram. in each of the following situations:
(6+6+4+4)
(i) w, the price of labour, rises.
() #= Ao & Reelt war o+t & |@a (W) & &9 . . .
) ) (i) v, the price of capital, falls.

F TEN 29 IR UET I @I T BN 2 A WER
_ T HAA W I ITART HAE 0w D e
AT @ 81 AR T (W) 3R (S) @ e

(ii1) p, the price of the output, rises.

(7+5+3)

PLT.O.
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(i) 2 IeEE weel & fore, W SR oot & fow
Rafy smenRa e W W W W D
- Haftd Sl AR Bee A o)

(i) IeET Wed y, = (L'2 + K'?) & fow w1
wl SR I HeR Ad S

(@) afR & wf gm o T FEe WH W oEEd
wiwe a1 A W e ¥ gfe auid 2, A 9w T
& aseye smfd were Iuftum & 21 I Rafaa &
o Ivgea aﬁamm'

6. (a) Assume a short run production function y = L'

K'? where the quantity of capital employed is

fixed at K. 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). -

- 1657

-

7

FAEl B IFE FG 1000 A T AR A & A 5
T e e 2

gz W < 50 & fow oFlt &t @ 2 T iR gfe
2 3R W > 50 % fog 2 & ufa gfe &t = @ wEn
& T W 2, A afw s W W & A IEE
Toie wiaeer Wik awc aeadr & S @ S gad
I Fe 3R x 9o y ® e g g aA &
gl &t e @il

aqEA, UF nyfFE IR, TR (x) AR wEE (y)
1 e AR B T T AR o AT N
2, 3R 3E=& IWE B u(x,y) = Min[x,y] 81
Tgiy I ¥ @E 30 fFEmmw x’ R 10 e
‘y’ o JWEA R B, UF @d g¢ fh aem @i
AT ‘(Px,Py) = (55 # 3R Py 15 & =
a3k Px JuRafda @@ 2, @ 39 qe@ aRadw
A R Wi, FE AR dQEE S| weE @ Ao
EEN

P.T.Q.
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A & W (W x’ ARy’ @hear B 3R =
), ‘X’ ® g@ w ¥ snyfiwat 31w AR B x
T g g% @ Sa U Wt 31 AR 9% I@ W
3 e o T 2, 9 TED T xSk AT
W YNE S 27 UE IRE daR w3
TACE WSO 1 IFENT e

v& e IS ARl T @ U e I @ ¥
Ayl ok aw v g Qe W R
2 R I 05 W AT F W 25 A 3 05 A
m%w9wﬁ%m%mﬁﬁﬁmm3@ﬁm
WA u=c’ 8 WEl ‘c’ I@ W w ewin B WY
%t I IR AR Y B sRfeE e & Iedfie
& @ W Esy AW WY o kY ok T
FvE AR

3. (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

1657

17

(i) For the two production functions, find the
associated long run cost functions by
deriving the conditional input demand

functions for labour and capital.

(iii) Derive the long run supply function of
the firm 1, for the production function

y] = (Luz 2L KIIZ)_

(b) If the technology employed by a firm exhibits

constant returns to scale or increasing returns to
scale, show that the output supply functions do

not exist. Draw suitable diagrams for both cases.

(1+6+4+4)

(%) & wulal, Aget 3K oRem % Fmfalaa Semme wemr

&t fagiwar @l wenfafea 2

y, = (LIIE St KUE) aﬁ-{

y,= (L* + K?)

(i) A Jered Wenl g euis W dwm @
i & T S

| a1 1 6



1657

16

SECTION B (@T @’)

In all questions in this section, the 2 inputs used in

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

their respective prices are ‘w’ and ‘v’. Output is

denoted by ‘y’ and its price is ‘P’.

W @ B weft e A, Iewew wfeen § swEnr faeg
VR g 2 FAge sW (L) 3R goft (K) ¥; 9@
et e ‘w’ AR v E wSege @ Yy @ awitar
S 3R TEat @iwe P R

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

characterised by the following production functions:
y] L (Ll.f?_ & KIIZ) and
y,= (L* + K?)

(i) Determine the economies of scale exhibited

by the two production functions.

1657
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(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
| E

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 w, to w,. 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.

PR,
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(c) Let Anupriya’s utility function be represented by

BR.0)imB%5e% She faces a wage rate of Rs.4/ ;

hour and the price of ‘c’ remains at 1. Work is
the only source of her income and her endowment

of time is 80 hours:
(i) Find the optimal values of (R,c).

(i) 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+10)

(%) &N s et & uw e wd & fog T W
AR 37 geaftud ITAfET Ge F FaE (R) AR
W e @I (C)%mqﬁmmwmélm
A 6 worgd = w B S IER I H YA
@amﬁ%nmm,wﬁﬁqﬁ{m
gE @Id w1
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(@) Fafa dm @ S wT B g sEReE suftE ™

& 0 ¥ ufewfie e s @ eEiEw 6 gEe ad
? y > . 39 AE A SreAa suee ST sftenaweor
% forg wem @ @t feafy @ v e wfee @ @
f &g & woie o 9 A8 wdem, W &
c']*<c2* 2 o @ e 4(a)] ® . B

e A T AR I D O B TR R g
A fefdl @ A Fe T TR0 0.5 A EHE
% 4 v& veuay fufy (ag) SR 0.5 & EWE &
a9 vE sy Rl (e weee) @ Rufaar A
I JHAeh JIRRT G561 (6400,10000) Bl TE ‘ FEOH
@ wER’ ¥ ¢ = 0.5 W A @l 2, Wel y W0
Al g7 W gfe (1@'&)%%?111‘&.11!{?-"““
e Afaw 31w e B S w @ snfee o
T B AR TR H IR FeET ou=c!? B

gfe woR FO WSS aeder & e sfee
I & AftEaw S 2, 9 39@ gead |@ud
Teel & AOET difeg) 98 fReer @R ey @l 27
T qof dr F wE W g 27

P30
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unit (Rs1) of benefit sought. Let the insurance
company’s expected profits be zero and Zafar’s

utility function be u= c!2.

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

insurance’? ; - (6+6+8)

(%) W A B AR A T T A e

Jhftes IO ded wWW: g O e aiv
iy fafy ¥ (¢, c,) #1 w9 AR e
feufa &t Fwren 1 31 3@ R @ue tee A TR
& fore, v @ W I A A A AR e
ﬁﬁﬁmmm®

o SRt AR St @ Ry T
o Rufy W Fivw 78 wEige & sRowen S @
e, Toie T @M wR @R, W o, = ot
Bl [(c,*, c,*) wW: W 3R ‘R wmena X

N TTEE SO sew @ w2

11
(F i) M (Fii) = IR I D fore wwewh wwe
T (s I R @ e e 9 Re
e fae) =1 SwEm @i

(i) ot s v o aeg ?, o @ ww g
ITER W TAT FW F AR g B 27

(ii) 9 u(R,c) = min[R,c] 3R FEET TF AR
aﬁﬁiﬁi, R T S " TG A T
B A T A 27

(w) 7 AR B e @ aRe e F (RY ok

‘c’ W) R IR WY W w, ¥ w, T q¢ W
B TH IRE (‘R’ F W oW W @R 1) @R
S AT gfE B I D IED R AR v

' ¥ Rl e 1 o, 78 Teiee B AT Aol
- WA e B wfomEer S e s s ¥ gfe

(w &) B 2
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() Wﬁfﬁﬂ{%&iﬁlﬁm%sﬁrﬁmwaﬁ u(R,c) =

RS ¢S gRT AiEn ST 81 S¥ 4 €9 /9T @ AWGd
= e & 3R ‘o’ A a1 B FW I S w
ma@ﬁ%aﬁtw%wﬁﬁaﬁﬁaou%%:

'(i) (R,c) &1 TaH WF T Hiforg

(ii) W e B sfer #t 6 Twdesder & W A
T T A B e 2 (v @
foy 78 o TR e W oo R ot
4 TR /¥ T A 2)1 IR AR T
T F T TS IEE T T 5
Fmafd = o e

4. (a) Assume that the contingent consumption bundle

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

. ‘bad’ and ‘good’ states of the world respectively.

Assume that the probability of the‘bad’ state is m.
To avoid this contingent consumption bundle, an
insurance company offers him insurance at the

rate of ‘y’ per unit of insurance cover. Derive the

o 1687
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first order conditions for constrained expected
utility- maximization. Show that, under ‘fair’
insurance, the agent shall buy ‘full’ insurance

cover, that is ¢ * =@¢,*.

[(c,*, c,*) 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 > mn. Use the first order
conditions for constrained expected utility
maximization in this case to prove that the agent
shall not buy full insurance, that is ¢ * <c,*

[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 (ndrmal
monsoons) with a probability of 0.5. His contingent
consumption bundle in the 2 states is (6400,10000).

He buys insurance from ‘Annapurna Insurance

"Company’ at y = 0.5, where y is the insurance

premium charged by the insurance company per

P.T.O.



