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Instructions for Candidates

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

2. All questions carry equal marks.

3. Do three questions from Part A and two from Part B.

4. Simple calculators are allowed.

5. Answers may be written either in English or in Hindi; but the same medium should
be used throughout the paper.
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PART A (¥ &)
1. (a) Consider the following Binary relations defined over X where X is the set of

human beings :
(i) “At least as tall as”
(ii) “Taller than™
(i) “Is the sister of”
Check if each of these relations satisfy reflexivity, completeness and
transitivity.
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(b) Ajay likes oats (x) and fruit juice (y) and has concave preferences between
them. Price per kilogram of oats is P_and price per litre of fruit juice is P.
His monthly budget for the two commodities is M.

'(i) Draw his indifference map and comment on the behavior of the marginal
rate of substitution between oats and fruit juice (MRS, ) as he increases
his consumption of oats. Indicate the possible optimum choices for
Ajay in a representative diagram.

(1)) Specifically, if Ajay’s utility function is U = f{x,y) = x?+ xy +y2,
P _=Rs. 100, Py= Rs. 80 and M =Rs. 1,000, find his optimum
consumption choice.

(c) Using a revealed preference argument, show that the change in demand for
a commodity due to substitution effect is always non-positive. Does this also
hold true for non-convex preferences ? (5+7+3=15)
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2.

(a)

(b)

(c)

3

“If an individual consumes two goods X and Y that are perfect substitutes,
the change in demand for X as its price changes, is due entirely to the
substitution effect™. s this always the case ? Substantiate with suitable
exposition.

Sheela and her family consume wheat flour and sugar. Six years back, price
per-kilogram (kg) of wheat flour was Rs. 14, while price per kg of
sugar was Rs. 20. Sheela purchased 10 kg of wheat flour and 7.5 kg of
sugar. Current prices of the wheat flour and sugar have risen to Rs. 20 and
Rs. 35 per kg respectively. Sheela’s preferences have not changed though
her budget has increased to Rs. 500. Is she better off or worse off now ?
Explain.

Assume that a store offers two schemes of discount on purchase of cashew
(X) during the festival season : S TR

(i) Buy one get one offer: When a consumer buys the first kilogram (kg)
at price = P_per kg, he gets the second kg of cashew free. Thereafter,
cashew is purchased at a price = P_ per kg.

(ii) Cash-back offer: When a consumer buys the first kg at P, he gets
back cash = P_. Thereafter cashew is purchased at a price = P,
per kg.

Draw the budget set for a consumer with money income = M under the
two discount schemes on offer. If a consumer likes cashew and always
buys some during the festival season, which discount scheme is likely to
be more beneficial for him ? Explain with the help of a representative
diagram. ‘ : (6+3+6=15)

() aR v = 2 oien shwaws T (x T y) I EW E A x TG D

@)

Fe aREET ] TER A A TR WA WRENTT W ¥ B 8 1 R 9% W2 99
2 7 SugEE R B0 A I A g AR )
ﬁﬁrmmﬁmﬁ@mmé%wﬁwaﬂ%%lﬁmwﬁmw%
w1 wiy el 9 AR ¥ 14 T ©F 20 T @ ) Hiew 10 A awT vE 75
fael el wa 3 9 e 9 A6l @ A X gfe gf R vd T S e Wi
faralt 9w AR X 2 20 T T 35 TR | T4 AR A Few W T QW
500 T B Wy I SRR ¥ S Rady @ gon | 7w few @ D
T A e W TEwE N ¥ 7w @R |

AT A 5 IR ® AT O T G F O (x) WA D A IR D
H-FC W AT TG Hl @ |

PTO.



413

4

(i) “ven frell Wl W v frell wg Wst” weara o Ioviarn wom et
. W et & 7w P @l w Bl fad ag o ¥ v @@
Fearar] P WY e wm w ane @@ o v 2

(i) “da@ a|” wew
ol Salian o feelt &y, P oWl 6l & @, W@l R P @
TAA AT W F 2 | g PR e T W e @08 w1 aen
g1

SR T A waa @ gef § I W wwe WE A Jlhd e T
Jqwiiga & Hifed I M 8

T A TEE A AT A wEE e @ g aveme @ 9k 99 @i e @
U9 95 IWE B N 9o9 F[F AM | Fly) @G B | F T g} s
WA | ‘

Varun lives in a small city with only one bank that provides the facilities
of borrowing and lending at an interest rate of 6% per annum. Varun has a
job that ensures an income of Rs. 1,04,000 this year and Rs. 1,06,000 the
next year. His utility function over the two years is U=f(C,C)=C.C,,
where C, and 'Cl represent the value of consumption in the current and next
year respectively. Assume that prices do not change over the two-year
period.

(i) Draw the inter-temporal budget line that he faces and determine his optimum

consumption choice (C;, C, ) . Does he lend or borrow in the current period ?

(i) After the Government announced a deregulation of the savings bank

(iii)

deposit interest rate, the bank now provides the facilities of borrowing
and saving at a higher interest rate. Depict and explain with the help
of a representative diagram how this increase in the interest rate affects
Varun’s choice of being a borrower or a lender, and how does his welfare
change. -

Suppose the bank now decides to give an interest of 8% per annum
on deposits and charge an interest of 10% per annum from borrowers.
Draw Varun’s inter-temporal budget line. Find his optimum consumption

mix (C‘O,C‘I) . Compare (ém (:‘,) and (C;,C;) in terms of welfare implications.
(5+5+5=15)
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(a) What do you mean by an actuarially fair insurance policy ? How is the
practice of Hedging used as a strategy for managing risk ? Explain how
‘insurance’ is a form of hedging.

(b) A farmer who grows corn, expects a good harvest under normal conditions,

" resulting in consumption C, worth Rs. 25,600. There is however a 25%

possibility of a pest attack in which case consumption drops to C, worth

Rs. 6,400. His utility function is U =C"2, where C denotes the value of
consumption. '

(i) Compute the farmer’s expected consumption, expected utility, the
certainty equivalent and the risk premium of the risky outcome.

(i) If an insurance company offers crop insurance at a price of Rs. 40
for every Rs. 100 worth of insurance, what will be the farmer’s
demand for insurance 7 Does he buy full/partial/no insurance ?
Explain. (5+10=15)

(3r) Mg IPRa G AR s w= dfom 7 wEw difeg ) B
(Hedging) & woret =t SR daee @t Ao X s fon va @ 2
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PART B (¥r1 @)

Does declining marginal productivity of inputs guarantee diminishing marginal
rate of technical substitution ? Explain. Which of the following production
functions depict diminishing marginal rate of technical substitution between
the two inputs labour (1) and capital (k) ?

@) q = 100k°? o8

(i} q = 20k + 51
Given the production function q = f(k,1) = kI(800 - ki), with £, > 0, f > 0 for
all1> 0 and k > 0, determine the range of positive values of k and 1 over

which (i) marginal productivities of | and k are diminishing and (ii) cross
productivity effect is positive.

A firm’s long run cost function is : C = f(Q) = Q*- 100Q*+ 2750Q, where
Q is output produced by the firm per period. Find the firm’s minimum efficient
scale (MES) of production. Find the average cost and marginal cost of.
production at the MES of production. (7+4+4=15)

() = AR A T A - IeeE ¥ TR G qeei SR T W

o g ¢ 7 Feafaiaal § wiv- & IeneT wew 2 aoe - sm (1) 7 gl
(k) = fore s g a-fe wieaTT w & zeid @ 7

@) q = 100k°2 [°8

(i) q = 20k + 5
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(7) gda: PR I e q =1 (kL) = k1. (800-k.1) (Frd £ >0,f>0 &

1>0,k>0) @ frg goft k o1 5@ | & WAIwes w4 @ Gena @ Fuiia Sl
fE .
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(a) A firm’s production technology is given by ¢ = f{1, k) = min(/, 2k), where |

and k are measures of labour and capital input. Price of one unit of 1 and
k are denoted by ‘w’ and ‘v’ respectively.

() If w=v =1, find the equation of the firm’s iong run expansion path,
the conditional input demand functions and the cost function.

(ii) If the price of ] becomes 1.5 times that of k, find the equation of the
firm’s long run expansion path, the conditional input demand functions
and the cost function.

(b) Draw and briefly explain the shape of the total, average and marginal cost

curves for a firm facing constant input prices and has a production function
depicting (i} Constant Returns to Scale, and (ii) Increasing Returns to Scale.

(c) State the conditions for profit maximization by a firm operating under perfect

competition. What is the relevance of returns to scale to the profit-maximizing
model ? (5+5+5=15)

() T B B I q+ND g = LK) = min () 2k) B Rred 5w 17 @R k H AN
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7. (a) “Input demand functions are unambiguously downward sloping”. Explain in
terms of the Substitution and Output Effects using the graphical approach.

(b) A firm is in the business of assembling personal computers {PCs) and it has

the following production function : ¢ = f(l,k) = l%k% , where |1 and k are

measures of labour and capital input used to produce q number of PCs that
are sold in the market at a fixed price = p per PC. Cost of one unit of | and
k are ‘w’ and ‘v’ respectively.

(i} Does this production function exhibit increasing, decreasing, or constant
returns to scale ? ‘

(ii) Find the firm’s unconditional demand for labour in the short run when
capital is fixed at k = 81.

(i) Find the firm’s unconditional demand functions for labour and capital
in the long run.

(iv) Find also the long run profit maximizing level of output.  (6+9=15)
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