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Instructions for Candidates .

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

&

2. The question paper is divided into twe sections:
Section A and Section B.

3. Answer any three questions from Section A and

any two uestions from Section B.

4. Answers may be written either in English or Hindi;

but the same medium should be used throughout the .

paper.
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SECTION A (@S ‘&)

(a) For each of the following utility functions, determine
whether the underlying preferences are monotonic
and convex. - ’

(i) u(x,¥) = min[(3x+2y),(2x+5y)]
(i) u(x,y) = x* +y?
(i) u(x,y) = §/{10‘0~x).

(@) u(xy) = - max[xy]
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first technique uses (L,K) =+(6,2), while the '

second technique uses (L,K).=(2,6). If the
technology is s.trictl}.' convex, show that any
weighted average [where the weights. lie in
the open interval (0,1)] of these input bu;’1d1'es

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).

»

(c) 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,(¥,)-

(ii) Find the firm’s supply curves, yi"(P Py
and yz*(P’l,Pz) subject to the-non-negative

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

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

decides to impose a specific fax (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 éo-nsumption
of petrol. Show that the agent is worse off due to
the tax-rebate programme. Draw a suitable

|
|
price of petrol (p) increases. The government ‘
diagram.

"(c) In 3 2 commodity world , Rehmat’s 'ut'iﬂlity function
ux,y) =lnx+y (In stands for ‘natural log’). If
(Px,Py,M) represents the prices-inicome vector,
find the Engel cutve for ‘y’, Show that the price
consumption curve is parallel to the ‘x’ axis, if the

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

(%) Pl SR wl X ¥ TR @ R, 9
frfiRe <A 5 SRR TRy AR A9

mémaa; ,

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

P.T.O.
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(i) u(x,y) = x* + y?
(iif) u(x,y) = y/(100-x).

(iV) U(X,Yj = - max[x,y‘]\

(w) o <A B T e & W, A (p)
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“ 7. (a) (@) Ina sipgle’ input, single output’ production

model, why are ‘real world’ production.

1

\ fun‘c}tions often thought to be convex for low
levels of input and concave for high, levels of
input ?What does the ‘production function

imply about theé cost-curve? Draw a diagram.
i

(ii) In a two input production function, assuie
two efficient production techniques that

produce the same level of output ‘y’. The

P.T.O.
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2. (a) Assunie- that the Delhi gbvernment. wants to

S PP S S

. decrease the consumption of water (W) it creates

. Tan incentive to do so by providing water at low
‘prices if its cdﬁsumption is low. Zorawar consumes
water (W) and sugar (S). His income is Rs.1000

" and the Pr,ice of sugar is Rs.5 per kg.

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

* . @ quantity-tax of Rs.2 per unit is imposed ‘for

W > 50, draw his bu&get constraint with ‘W’ on

+  the horizontal axis. Find thc‘ slopes of both

segments of the. budget constraint and calculate

I ’ - ,theico-orgli_nates of both x and y_ intercepts and
, the, kink.

(b) Chahat, a mo,(iern" day entrepreneur, produces
tomatoes (x) and muslrooms(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’, gi_vén that the

. - market price vector is (ﬁx,Py) ——3*(‘5,5). If Py rises
o 15 and Px remains unchanged, calculate the

.+ substitution , income. and the endowment income
effects associated with this price change.

L]

s . P.T.O.
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(c) A rational utility maximising .ag,enf , with strictly
convex preferences (who b.uy§ 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 usé the

Slutsky equation.

(d) A risk loving age_nt has Rs.17 as heér 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 = c? where ‘¢’

represents her income. What must be thée -

relationship between the expected utility of the
gamble and the utility from the expected value of
the gamble? Calculate and draw a diagram.

- (6+6+4+4)

(=) W?ﬂﬁm%ﬁv—vﬂwqﬁaﬁw (W) = ==
ma@%uﬁﬁﬁmm%%?ﬁw
9 A WU ITI HARE 4 FH D BT T
Trearee 30 21 S TR (W) SRR (S) 0 daw

e e e g
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t *(b) For thé production function in 6(a), let (w, v, K;)
= (.1,2,64),

-

(i) Derive the short run supply function
(assume p = Min AVC). Draw an
appropriate diagram .(for the parameter

values in this-question).

(i) What is the total profit of the firm in the
short-run at p =2? Should the firm continue

to produce? Explain.

. (©) ¢onsider a profit maximising firm with a.decreasing

return to scale production function, f(L, K), and
input K. fixed at K. 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.
(ii) v, the price of capital, falls.

(iii) p, the price of the output, rises.
(7+5+3)

P.T.O.
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(2) Assume a short run production function y = L2

K3 where the- quantity of capital employed is
fixed at K;. Further the factor prices of labour

and capltal are specified as (w,v). ‘AVC’ denotes

the average variable cost.

Derive the short run input demand functions, the
short run cost functidn and the short run supply
function (assume p > Min AVC, where ‘p’ is the

price of output).

PR —
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(a) Ms. Anupriya Jolly has ‘T’ hours at hier disposal
and her well b‘éhaved utility function is defined

over leisure (R) and a composite consumption good

1657 17 . :

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

functions for labour and qapi}al.

(iii) Derive the long run supply function of ‘
the firm 1; for the production function
y, = (Ll/_z’.+ K12),

(b) If the technology employed by a firm ethibits
constant returhs to scale or increasing returns to
scale, show that tile output supply functions do
not exist. Draw suitable diagrams for both cases.

(1+6+4-+4)

(%) 2 i, et SIK YRew W i See e
a’ﬂﬁﬁwa@sﬁ%ﬂﬁlﬁw% ;
y, = (LI/Z + K172) 3R
Ly, = L+ KY
() W e we Ew i v Ay A
sefeEea A R )

P.T.O.
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SECTION B (WiE ‘w@’)

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’.

™ @e & et wesl #, e uiewr § oA g
S & 2~ e swm (L) AR ysht (K) ¥; oo
et e ‘w’ 3R v’ T anazgaaﬁ ‘v’ ¥ qEia
S ¥ aﬁtsﬂaﬁaﬁﬂa P2 2y

5: (a) Two firms; Nike and Adidas, have technologies
characterised by the following production functions:

y, = (LY + K'?) and )

Yy, = (L2 + KZ)

(i) Determine the economies of scale exhibited

by the two production ;functions.

1657

9

(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

1.

»

Use the Slutsky Decomposition Equation (without
drawing-ia diagram or proving the Slutsky Equation)

to answer (ai) and (aii) :

() Is the labour supply ‘s.cﬁedule upward

sloping if leisure is an inferior good?

(ii) Is the leisure demand schedule. downfward
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) spli;ting the impact of the wage
increase into its substitution and income effects.
Hence, démonstrate that an increase in the
overtime wage rate always results in an increase
(non-decrease) in her labour .supply.v

=

P.T.O.
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: (c) Let Anupriya’s utility function’ be represented by

u(R,c) =R%5 ¢35, 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:
E

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

(ii) Assume that“Anupriya is paid overtime
Wag‘es 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)

(F) R gl e & v q W F fg T W d

IR I gafeard SUARE wer S s (R) 3
T g W (C) e TR B w3
A g T w' # o TR S
@ammﬁ%xw@mwﬁm%w
aﬁm‘cﬁaﬁﬂal
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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= c!2,

If Zafal: 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)

(%) o AR & fem & a9 i wole W
AGRASH I S AW g S TETEE SR
e R A (c, c,) B W ARw F @
fRafer &t e 1 2 T AHSES @I IR F T
& Rrg, g T SN I¥ S FE A ai gl oy
H WY W T wE@ B

Rl W AR 78 el B wE dw S
o, T o’ %‘hﬂrwaﬁém%ﬁﬁ: o * =c,*
21 [(c,*, c,*) Fum: TE AR ‘S FEensd A
W ITEE ST Sed @ aEier 2]

| |
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4. (a) Assume that the contingent consumption bundle

of a risk averse ecoﬁomi’c agent is (c,, c,) in the
‘bad’ and ‘good’ states of the world respectively.
Assume that thé probability of the*bad’ state is x.

To avoid this contingent consymption bundle, an

- insurance company offers him insufance at the

rate of *y’ per unit of insurance cover, Derive the

A

1657 13

first order conditions for constrained- expected
* utility maximization. Show fhat, under “fair’
insurance, the agent shall buy ‘full’ insurance..

cover, that is ¢ *=c,*.

[(c,*; c,*) denote the post insurance ‘consumption
+ bundlé in the:‘bad’ a,r;d, “good’ states respectively].

1

- (b) Let unfair insurance bg defined as positive
expected profit for the insurance company. Show
that fhfs,;imp‘lies Y > 7. ,Usc the first order
.c_'ond,i,tio‘ns_ for constrained expected utility
maximization in this case to prove that the agent
shall not buy fuil il;s‘ﬁ'l“ance‘:, that 1s c, ¥ <c,¥

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

(c) Zafar, a risk averse paddy farmer from Kerala,
faces two states of thé 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).

He buys insurance from ‘Annapurna Insurance

3

Company’ at y = 0.5, where y is the insurance
premium charged by the insurance company per

. P.T.O.




