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1. A mumber is chosen randomly from the first billion natural numbers

I'he probability that, the product of the number with its two immedi-

yu't'vﬂunrs is divisible by 24 is closest to 25
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2. If the nth partial sum of the series ) a, is 8, = %7, then
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3. Each of the four entries of a 2 x 2 matrix is filled by independently _
choosing cither 1 or —1 uniformly at random. What is the probablity
that the matrix is singular?
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4. We need to fill a 3 x 3 matrix by either 0 or 1 such that each row
has exactly one 0 and each column has exactly one 0. The number of

ways we can do this is

(A) 8 By 6

(C) 4 (D) 2

5. Let f ¢ [0,1] = R be a convex function with f(0) = 0. Which of the

following is always true for f7

(A) f is differentiable
(B) £ may not be differentiable but it is continuous
f(z) = zf'(z) for all z € [0,1] if f is differentiable

D) none of the above
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6. 1 R R s strietly guasi-coneave, then it follows that

\)ﬂ(f in not strictly convex ,/ ~
(B) f is not linear ‘__,_,,.--4"*

(") f is monotonic " \~
(D) if [ is quadratic, then the coefficient of r* < 0
7. Consider a function f : [=1,1] =+ R shown in Figure 1.
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8. The rank of the matrix
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9. Let V be the vector space of polynomials p(z) of degree less than or

equal to 2 that have real coefficients. Then T' is a linear transformation

v[::(n{l Vto V if T is defined by Lt Ayl
I ( ): ) O v 3 .J- S = O
(B) T(p(x)) = ( )
(C) T(p(z)) =
( ¥ Tlplz)) = f (.L)d.r: where the constant of integration is taken to
be zero.

10. X is a random variable that can take values only in [0,10}. P(X >
5) < % and P(X < 1) < 1. Then P
EGRNT (v f(x)

(A) E(X) >1 \

(B) E(X) <5 L

(C) E(X)>0.5and E(X) <85 f M f_’}; "?‘ a2 __‘f:’_:,._g
\/[f[ﬂ None of the above is true > a -
*__,l,, T \,. O

11. Using data from a sample of size n, the intercept and slope coeffi- > ......
cients from an ordinary least squares regression of y on z, are a and b 7 ~'<
respectively. Which of the following is false? e
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(A) S, (ys — a=bzi)z =0
(B) 1Yt th=at g i, %
(C) aand b are the solution to ming s S (g —a—Bz)*=0
\/(5) a-and b are the solution to ming g ., |ti —a — Bx| =0

12, Given data (—1,1),(0,0),(1,1) on (z,y), the standard deviations of z
and y and the correlation coefficient of x and y are respectively

(A) 0. = V3/VE, o,=VE3, r=0 ﬁ;*r”‘

a =2/3 a =2/9, r=0 a.Na

(B) ; v . &' v r P4,
0z =0, a, =0, r is undefined s ¥ o
\ » - r»‘h)
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(D) None o above o “ZL‘“ Fr
f e .l A
3o - A

- &

L
-



13. An island nation has two potential vaccine firms: denoted as 1 454
9. Both need to invest in R&D to manufacture vaccines. The cogt f
R&D for firms 1 and 2 are f; and f; respectively. Once R&D ig done,
the cost of per unit manufacturing of vaccine is drawn unformly from
[0,1]. The firms know their (fixed) cost of R&D but only know that

the cost of per unit manufacturing is uniformly drawn from [0, 1.
Total demand of vaccine is 1 unit and if firm i € {1,2} supplis
¢ € [0,1] units and has a per unit cost of ¢;, it incurs a manufacuring
cost of ¢;q; (along with f;).

Suppose both firms invest in R&D but only the lowest per unit cost
firm is chosen to supply the entire one unit of vaccine. What is the
total expected cost of vaccination (expected cost is the fixed cost of
R&D and expected cost of manufacturing)?

‘ h+fa+3 (B) fit f2+3
(C) i+ fa+? (D) i+ fa+3

14. In question 13, suppose f; < fo < ¢- Consider two more alternatives:

(b) Suppose both firms invest in R&D and both supply  units of

vaccine.

(c) Only firm 1 invests in R&D and supplies the entire one unit of
vaccine.

Denote the total expected cost of vaccination from the alternatives
(b) and (c) as C, and 4 respectively. Denote the total expected cost
of vaccination the alternative in Question 13 as C,. Then, which of

ylowing is true?
Ci1<C<Cy =~ (B) C1<Ca<02f\
€C) <<y~ D) G3<Ci<Cy, £



15. Consider a production function z = 2z + 3y. For what price ratio 2=
. X = . 5 . . py’
will a corner solution in y, i.e. (z = 0) be possible, if the objective is

to minimize the cost of producing a given positive quantity z, of z?

(A) B2 =2/3 \ B > 2/3
(C) e <2/3 (D) 2= < -2/3

16. India and China produce only shirts and phones using only 2 factors
of production: either higher skilled labour H or low skilled labour L.
Shirts are high skill labour intensive while phones are low skill labour
intensive. The production function for each good is identical in both
countries. India and China have equal amounts.of lower skilled labour,
but India has a greater amount of higher skilled labour. Which good

will India import? b o PO TN C han~a
(A) Shirts

B rarede = L‘
\_,(BY Phones
(C) Both Shirts and Phones
(D) Neither Shirts nor Phones

17. Continue with the same setup as in Question 16, but now China’s
population doubles. The overall welfare of the representative agent in

India will:
| ~
(A) Increase
(B) Decrease Cor —> '9 ‘ 4 ~
Stay the same : .
“A <R

(D) Increase or decrease
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18. Virat and Mithali eat rice and drink milk in exactly the same quan-

19.

20.

! (}'/]/ greater, greater

tities. The price of rice falls. In response, Virat increases the amount
of milk but decreases the amount of rice he consumes. Mithali, on the
other hand, increases both rice and milk consumption. Both Virat
and Mithali spend all their income on eating rice or drinking milk.
For Virat’s behaviour to be consistent with standard, well-behaved
indifference curves, his preferences over rice consumption imply-that

for him, rice must be a:

\J,Ejl Giffen good
(D) Normal good

(A) Inferior good
(C) Luxury good

Continue with the same setup as in Question 18, and choose the an-
swer from below that will correctly fillin-the blanks in the following
sentence. With respect to rice, for Virat, the income effect must be
— than the substitution effect while for Mithali the income effect
must be ___ than the substitution effect if both Virat and Mithali
have standard well-behaved preference relations.

(B) lesser, lesser

(A) greater, lesser
(D) lesser, greater

Rohit spends all his money on dosas and filter coffee. He stays in
Delhi where each dosa and filter coffee cost the same. He eats 15
dosas and drinks 35 filter coffees in a week. He gets a chance to move
to either Chennai or Bangalore. In Chennai, he can just afford to have
40 dosas and 10 filter coffees in a week. Like in Delhi, each dosa and
filter coffee cost the same. In Bangalore, he can just afford to have
10 dosas and 20 filter coffees in a week. Here, 2 filter coffees costs the

P n

same as 1 dosa. Where will Rohit prefer to stay? \ By e
: " N
(B) Chennai G %) 'S

(C) Bangalore
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21. Consider a duopoly with market demand p = 1( P
of irm 11is 7 1t} | p = 10—g. The cost function
is ., and tha B g 3 | . - 3
; fh ne 1at of firm 2 is 2qy, where g; is the quantity
produced by firm 7, i = 1, 2. In equilibrium, firm 2 charges a price of: :

(A) 7 6 .

QN (D) 0 o

99. A cake of size 1 is to be divided among two individuals 1 and 2.
Let z; be the share of the cake going to individual i, i = 1,2, where
0 < z; < 1. The utility functions are u, (1, T2) = &1, and ug(®y }2) =

To+ |21 — 72|, where |a| is the absolute value of a. The Pareto.optimal

cake divisions include: 5 \
(1,0) (B) (1/2,1/2) BB —
(C) (3/4,1/4) (D) Nome.cithe above k="
-r/'-# \
-’,“

23. Inventory investment can be expected to
(A) rise when the real interest Cate Tises. other things being equal /7
JB{;lot depend on the redl interest rate, other things being equal
(C) fall when the real ‘interest rate rises, other things being equal

(D) depend only-on the change in real GDP  »

94 Consider the IS-LM model with the real interest rate, R, on the
vertical axis and output, Y, on the horizontal axis. “Now suppose

that the central bank chooses R for the economy, based on its own

assessment, at @ = R. In this case the LM curve will &

(A) not exist
(B) will be horizontal at R = R b: o )D- °1/
M upward sloping like the usual LM curve B
&k & - 4{,

(D) None of the other options
: ; ! MR . “ 9 pos :
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25. If the short-run IS-LM equilibrium occurs at a level of income above
the natural rate of output, in the long run output will return to the

natural rate via
\,@{ an increase in the price level
(B) a decrease in the interest rate
(C) an increase in the money supply
(D) a downward shift of the consumption function
26. If the short-run aggregate supply curve is steep, the Phillips curve wi]]
be:
(A) flat
(B) steep
) backward-l‘mnding

(D) unrelated to the slope of the short-run aggregate supply curve

27. Consider a supply-demand diagram, for the labor market with an up-
ward sloping labor supply eurve (L*) and a downward sloping labor
demand curve (L?). Let the.wage be on the vertical axis, and the
level of employment (%) be on the horizontal axis. Suppose the wage
is rigid above the equilibrium wage at w, i.e.. it fails to adjust to clear
the labor market. Then a reduction in labor demand leads to

(A) A larger reduction in employment compared to the case if wages
were- flexible

(B). A'smaller reduction in employment compared to the case if wages
‘were flexible

- The same reduction in employment compared to the case if wages

were flexible
(D) None of the other options.
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28. Let the economy’s production function be given by Y = AK 3 L3 where
Y = output, A > 0 is the level of technology (also called total factor
productivity), K is the capital stock, and L is the level of employ-
ment. Consider the standard supply-demand diagram for labor as in
the previous question, except that there are no wage rigidities this
time. The labor demand curve is given by ____; a negative total fac-

tor productivity shock leads to a ____in labor demand, and a ____.in

employment. V3
Yo | > . B

(A) w= 5—57— upward shift; fall —_— S

(B) w= %—Lr, downward shift; fall K

\m = §4—Lr downward shift; fall

K3
]
O- 3 o 3
(D) w= %“‘—I{‘r, downward shift; rise
3

29. Suppose there are two countries;«Brand C, that have no trade and no
financial transactions with any countr ies except each other. B imports
a total of goods worth 10 million bollars from C, where a bollar is a

it of B's currency. B'has no exports. Which of the following must

be true?

(A) B hasa capital account deficit Pa
(B) C'has a current account deficit X
(C) C is buying assets from B.

The exchange rate of collars per bollar is bigger than 1, where a

collar is a unit of C’s currency.

c
B /G’Z —_—
~ ’?



30. There are no capital controls between the US and the UK. If the
interest rate is higher in the US than in the UK, then we can conclude

that
The US dollar is expected to appreciate with respect to the pm@
(the UK's currency)
(B) The pound. is expected to appreciate with respect to t(%b;llar
(C) The interest rate in the US is expected to increa@
(D) The interest rate in the US is expected to d

O
2
L
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Group A

1. Let f: R — R be a continuously differentiable function which has at
least three distinct zeros. (We say r is a zero of f if f(z) = 0). Let
g : R — R be defined as follows: g(z) = */?f(z) for all z € R.

(i) Prove that g has at least three distinct zeros. ”~
'\;1 "44-_:..
(ii) Prove that the function f + 2f’ has at least two distinct zeros. *,
»
~ o
(10+20=30)

2. (i) Consider the following two variable optimization prob«]frﬁ

max (22 + y?)

e -:_.' o ;!:,_
subject to _ N}
-]
2+ ye &)

away, a King is in the habit of inviting 1000
senators to his annual party. As a tradition, each senator brings
the King a bottle @e One year, the Queen discovers that one
thhe aena s is trying to assassinate the King by giving him a
p »,:%: . wine. Unfortunately, they do not know wlnch
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at 9 ﬁ M A and B be matrices for which the product AR is define
e M that if the columns of B are linearly dependent. then the
columns of AB are linearly dependent.
B denote the column vector with three elements. cach of
which is zero. m for the i-th element. which is 1. Considey
a linear transformation L : B —= R with L(ey) = e, L(ey) -
€1 + €, and L{s,) = ey + €. Does L map R onto ®*? me,_ b
your answer.

¥ ; n
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Group B

4. This gquestion pertains to a sitnation in which a particular commaodity

like rice, is both available at a subsidised rate from a fair price shop

(ration shop) and at a higher price from the open market. Suppose

a consumer can buy a certain (fixed) quantity of rice at a lower price

from the ration shop (that is, there is a ration quota). In addition,

he can buy more of rice (assume a uniform quality of rice) from the

open market at a higher price.

(You may assume that congumers

preferences are represented by standard downward sloping, smooth

convex indifference curves.)

(i)

(ii)

(iii)

Briefly explain.

Graphically depict the consumer’s equilibrium (assuming he ex-

hausts the ration quota and in addition buys from the open mar-

ket ).
Suppose rice is a normal good. What-will happen to the quan-
tity of rice purchased from the open market (over and above the
ration quota) in equilibriwun if there is a cut in the ration quota”
Briefly explain.

Suppose rice is a normal good. What will happen to the quantity
purchased.in the open market (over and above the ration quota)
if the subsidised price (price at which the ration quota rice could
be bought) is increased (but is still lower than the open market

price)? " Will your conclusion change if rice is an inferior good:

(104 10+ 10=30)




of fish in the Dull Lake. Boats can be hired by
h fish and sell it on the fish market. The revenue
ith from a total of x boats is given by the following

: Rupees 10,000{4z — 1?}. Each boat costs Rupees 20

<&
(ﬁ) The Dull municipality is considering giving out permits for each

month? -\
AR hrics . a'y
; (iii) If total profit is to be the mamm@géible, how many boats
— should fish every month?  * {\

fw} Dull municipality deci @a&ge for the permits instead of
giving them out for .r% t should the per-boat charge for

- the permit be if to ofits are to be the maximum possible?

(5+10+5+10=30)
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B
It is the only source of watching I;wVies imsban: T remflents.
e f01’ oth faculty and students.
, ; aculty and students. Faculty
demand for movie tickets is given by 500 —4Pr = Q. where Pf refers
to the price of the ticket paid by faculty and Qp refers to the number
of tickets purchased by faculty. Demand by students is described by
100 — 2Ps = Qg, where Pg refers to the price of the ticket paid by
students and Qg refers to the number of tickets purchased by students.

The cost to service demand equals 500.

(i) If the price charged is to be the same for faculty and students.

what price would Shoddy Theater set in order to maximize its

profits?
oddy Theater decides to charge different

(i) Now imagine that Sh ‘ |
udents. What wonld these prices be. if

prices for faculty and st

- oy
Shoddy Theater wants to maximize profits’

(15+15=30)



: th" :W’ ﬂﬂ' lnput ef labmr uml in the producuo
o eru W wmlm at time t. Capital and labour are all full
“ﬂulbmmstthaexogenousmte,n)O i.e., &
‘ '-_- b 1 dL(t)

- s 3

‘. 3 L(1)

Part of the output is consumed and part saved. Let 0 < s < 1 be the

0 of output that is saved and invested to build up the capital

 stock. Also assume that there is epreciation of capital stock.

Then it follows that:

W’e f is the dienmtm

this w%ven description of the economy, one can find out
growth rate of Y, for this economy. Growth rate of

en by: 7y % = gv.

omy begins at date 0, from a per capita capital stock,
e k* denotes the steady state per capita capital

y, whether the growth rate of output (gy),
sater, equal or less than the steady



(ii) For the same economy, consider, two o)
Scenarios: with per capita capita;l Stoci tefnative beginning date
Case 1. k(0); Case 2. £(0). Where, A-a})gl g
compare the beginning date S rates< K(0) < k* Can you
e of output in the two
(iii) Next, consider tw ' :
R Zasczl(::htw‘(: economies, .namel_\'. A and B, They
e . er and are working on theijr ow
e economies have absolutely the Same description as _n. "
fore, except for the fact that the fraction of incmns g‘l-\'(;‘n b.e—
country A, denoted by s, is greater than the fra(-li%('o:‘?‘eid in
saved in country B, denoted by sg. Let k4(0) be the i"m:(’;:;

per capita capital stock in country A and k2(0), the initial date
per capita capital stock in country B, which are hoth lvsrs l]l{'rllfl
their respective steady state values, Assume, K™*(0) < K5(0).
Can you figure out whether the initial date growth rate of out-
put in country A is greater than., equal ov less than the initial
date growth rate of output in country B? In case von find the

data provided to you is insufficient to make any comment on this

please point it out.
(204-5+5=30)

(i) What is the money multiplier? What determines its size? What

8.

is the relation between the monetary base, the money multiplier,
and the money supply? Which of these variables can the central

bank change to change the money supply? What is the direction

of change in each case?
(ii) W}Q’ might the cash/deposit ratio and the reserve to asset ratio
:,b& '(iécreasing functions of the rate of interest? How does an
i;itermt-sensitive money supply affect t
with a diagram, comparing this LM curv
How does this change the effectiveness of ¢
policy (in a closed economy)? Explain. S

he LM curve? Illustrate
e with the standard LM.
ounter-cyclical fiscal

L. .



Isa W in t!w zenl cost of imports an
a deterioration in the terms of trade?

! M@ wﬁn whether there is a private sector surplus.
deficit or balance. Examine the consequences in the short run for
utput Wmhﬁ! balance and the government budget balance of
@m fall in private consumption in this economy (due to Q
__'iB ih the small uml.ntry] under (a.) fixed exchange @m




