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Note :  Answers may be written either in English or in Hindi; but the same medium should be
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Attempt any three questions in Part A.
Attempt any fwo questiors in Part B.

Simple calculator may be used.
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Part A

(T A)

() Amit’s father believes that Amit should optimally study for 9 hours every day by

devoting 5 hours to Physics and 4 hours of Mathematics for cracking IIT-JEE. If
Amit chooses some other combination of work hours for the two subjects i.e.
(P, M), his father gets' annoyed and ‘measures his deviation from the optimal work-

hour bundle by.
D=|5-P + 4 - M,

The larger the D is, the worse off he thinks Amit is as he shall not be able to
achieve his goal. Sketch a few indifference curves of Amit’s father for his son’s work-

hour choice. Explain your diagram.
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Mr. Malik resides in a state where the sex ratio is quite low. The State Government
is making efforts to improve the condition of girls in the state and is offering four
different schemes : A, B, C and D. Two eligibility criteria are specified by the government

for households to qualify and take advantage of the scheme :
(a) Girls—only households and
(b) Girls above 18 years.

Scheme A : Each qualifying household gets a grant of Rs. 10,000 that it can spend

as it wants.

Scheme B : The government gives a grant of Rs. 10,000 only as long as the qualifying
household spends at least Rs. 10,000 more than its current spending

on the education of their daughters.

Scheme C : The government offers a matching grant of 50 paise against every rupee

spent on the education of daughters by the qualifying household.

PTO.
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Scheme D : Same as Scheme C with the condition that the total amount of matching

grants will not exceed Rs. 10,000.

Mr. Malik has twin daughters who have recently turned 18 years and thus he qualifies
for the scheme. He currently earns Rs. 60,000, out of which he spends Rs. 20,000
on the education of his daughters (D) and rest on all other goods (G). Show graphically

and numerically how Mr. Malik’s budget set will change with each of the above

four schemes ?
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(iii) Consider the utility function

u(x;, x2_) = (x; = 2), (x, = 3),

P.T.O.
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with accompanying budget constraint

PiXy t pyxy = m.

- (@) Draw a indifference curve for this utility function.

(b) Find the demand function for good x,. Are goods x; and x, gross substitutes

or complements ? ; 2+8+5
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(i) John enjoys commodities x and y accbrding to the following utility function -

U, ) = + 2 x20and y > 0,



(7)'- 6004

(@) Maximize John’s utility if p, = 3, p,= 4 and income m = 50 and find the

demanded bundle.

(b) Graph John's indifference curve and its point of tangency with the budget
constraint.
(¢) Write your observation about John’s behavior and the optimal bundle.

(d) Give an example of a monotonic transformation of John’s utility function.
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(i) Consider the following utility function :

@

Ux, W=x+lIny
Let py = p, = 2 and incomel = 120. Suppose p, increases to 3.

Find the substitution effect, income effect and price effect for good y, using Slutsky’s

decomposition. Show the effects graphically. - 9+6
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Maria consumes three goods x;, x,, xy at respective prices. p;, p,, p3 in each

of the following three months. Her monthwise consumption amounts are given as

below :

Month xX; | X% X3 | P1 | Py | P3
1 3 2 4 2 3 6
2 4 2 3 | 4 1 7
3 3 7 2 3 2 1
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State and check if the above price-consumption data is consistent with :
(@) The Weak Axiom of Revealed Preference

(b) The Strong Axiom of Revealed Preference.
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(i) Consider a worker who splits her 24 hours per day into working time and leisure
time. The worker has a utility function over the consumption good and leisure
time
U = C'/:S‘/z,
where C represents consumption goods and S represents leisure time. Work gives
the worker disutility. When she works she géts w per hour worked. The worker

has no non-labor income. The income she gets is spent on the consumer good C.

The price of the consumer good is 1 per unit :
(@) Write the equation of the worker’s budget line.

(b)) Formulate the worker’s utility maximization problem and find the leisure demand

function.
(¢) Derive the worker’s labor supply function.

(d) Depict the solution in (b) graphically. 6+9

R e F S W R o4 W w

awwﬁﬁm%|mﬁnm§awwm3ﬂm.m



@

( 1) 6004
ST He
U = C%s%

$ | Wl C Sudwa 9% @ cwia § oAdl S W WA W T
s | wm il ) s 3 Y 9 @ oA A W
o B e UE T ¥ | wUER @ wE Tesm e W ¥ 1 W
S f W FAM L G C o B IWM W T H@ ¥ | IO
aq # w1 wE ¥ |

(a) FHE ® S92 W@ & g fafae o

(b) Ffard &1 SRR SfiEan GHEn H SARY 99 HGREd B

A &S |
(© ®Ha & oA gfd wem WW HifC |
@ ) ' & fax g Ry |

Explain how voluntary real time pricing is a win-win situation for the consumer as

well as the power distribution company. '
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(i) A consumer has wealth, W, initially and faces the chance to gain g with probability
T or to lose / with probability (1 — 7). The utility function is U(y) = \/; ‘where
y is the wealth in the different states that can arise. Suppose W =100, / = 100,

g=0and nt = %
(@) Write down the consumer’s expected income.
(b) Write down the consumer’s expected utility.

() What is the implication of the above utility function for the individual’s attitude to

risk ?
(d) Calculate and show in a diagram the risk premium.
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(iii) Anu’s wealth. consists of a.bicycle that is worth 1000. She faces a prbbability
7 = 0.2 of her bicycle being stolen (in which case her weeilih will be zero). Her
utility function is given by u(x) = x%, where x denotes her wealth. State Aﬁu’s expected
utility function and calculate her expected utility. For an insurance that pays her K

in case her bicycle is stolen, Anu has to pay an actuarially fair premium of 0.2 K '
where K is the amount of insurance coverage or benefit received. Using a suitable

1

diagram, explain how much insurance Anu will buy. 4+6+5
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Part B
(¥mT B)
5. () Consider the following production function :
q = AW fik, 1)
where capital k and labour / are two inputs in production and changes in A overtime
represent technical progress. The annual proportionate rate of growth of labour and
capital is 1 and 1.5 percént._ The output grows at a rate of 2.5 percent per annum.

If the outpﬁt elasti'city of labour and capital are 0.6 and 0.4 respectively, find the

rate of technical progress.
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(i) Suppose a firm’s production function is given by

@

qg=k+1+ 2\/.}5.
(a) Find the returns to scale.
() Calculate the degree of Homogeneity of the marginal products of / and .
(¢) Derive the elasticity of substitution ©. ' ‘ - 3+12
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Is a firm’s expansion path necessarily positively sloped ? Discuss.
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(i)  Resilient Group of Industries (RGI) buys two factories to produce widgets. Each factory

produces identical products and each has a production function given by :

q=\/ki—li,i=1,2.

The factories, however, differ in the amount of capital equipment they possess. Factory

1 has k; = 25, whereas Factory 2 has ky = 100. Rental rates for k and / are

given by v = w = 1.

(@) How much of output should RGI allocate between its two factories to minimize

short-run total costs of widget production.
(b) Find the short-run marginal cost of 125th widget.

(¢) How would output allocation change in the long-run ? Find the long-run total

cost, average cost and marginal cost functions.

(d) How would your answer in part (c) change if both factories exhibited diminishing

returns to scale ? 4+11
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Consider the following short-run production function g = K925 0.75 where k is fixed

at 81 units :

(a) Find the profit function.

P.T.O.
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(b) ,' Derive the labour demand function in the short-run.

(¢) Using Hotelling’s lemma and envelope theorem, find the short-run supply function

of the firm.

(d) Calculate the producer surplus for

taking the shut-down price as zero.

(¢) How does the amount of short-run producer get affected by changes

inv?
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(i) Show that the profit function is convex in input prices. 11+4
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