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PART I: One-mark questions

Instructions: &

o Fiest check that this booklet has pages numbered 1 through 24. Also check

that the bottom of every page is marked AS02. Bring any missing pages to the
attention of the invigilator.

» This part of the examination consists of 20 multiple-choice questions, Each
question is followed by four possible answers, one of which is correct.
Indicate the correct answer on the bubble sheet, NOT on this booklet.

e Each correct choice will earn you | mark. However, you will lose 1/3 mark for
each incorrect choice. If you shade none of the bubbles, or more than one
buhble, you will get 0 for that question.

*  You may begin now. Good luck.

1. In the context of ideal price index numbers, consider the following staterenits:
S1: The index number should be invariant to the choice of base {.ehP ¥ P, = |.
S2: An index that satisfies the circularity condition P, * Py = By, 721, need not satisfy
SI.
S3: If all prices change in the same proportion 2, then th€ index should equal &.
$4: If we change the units of measurement of the priges;butnot those of the quantity
weights, that should not affect the index.
Given these statements, which of the following is true®
(a) S1 and S2
(b) S2 and S4
(c) S1, 82, and S3
(d} St and S3

2. Suppose that the probability thatasy patticle emitted by a radioactive material will
penetrate a given shield is 0% Iften particles are emitted, what is the probability that
exactly one of the particles Will penetrate the shield?

(a) (.01)(0.99)
(b) (0.1)(0.99)°
() 0.1 :
(d) 1/9 1

3. Consider a symmetric 90% confidence interval for the population mean of a normal
distribution with unknown variance, constructed using a random sample of 400
observations, Which of tl%"th)lowing_\gh}ang?se.ceteris paribus, would shorten the length
of the confidence interval b Urargreatest ampUntF ity
(a) The confidence level is cﬁé}im‘%" o = 121l
(b) The sample mean is half its origina Valie, 8Yaa - ge
(c) The sample size is four times its original vaiue.

* {d) The sample standard deviation is one third its original value,
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4. Let A and B be any two events, each of which has a positive probability of ocgrring.
Consider the following statements:
LA A and B are independent, they must be mutually exclusive.
ELIF A and B are mutually exclusive, they must be independent.
[II. If A and B are independent, they cannot be mutually exclusive.
V. If A and B are mutually exclusive, they cannot be independent.

Which of the abave statements are true?
(a) land 1V.

{b) Il and 111

(c) il and IV,

(d) None of the statements are true,

5. Consider a random variable X which can take on only nonzero integer values from —20 to
+20, and whose probability distribution is symmetric around 0. Suppose the functdon f1x;.
called the probability mass function of X, gives the probability that X = x, g Y T
=1L 1, -, 200 Now consider the random variable Y = X2, Which of the folléWing would
be an appropriate definition for g(v), the probability mass function for Y2

(aygly) = f(ﬁ) Yy=1,4,...,400 and £(y) = 0 otherwised
Mg =[S Yy=1,4,.. ., 4004nd giy) =0 othefaiBe.
©g0)= 2f(fy) Yy=1,4, ., 400 and g(3) = 0 giflesise.

() g(y) = / f[‘j;) Vy=1,4,..., 400 and 20)A0 otherwise.

6. A consumer has a utility function Ufx, y) = 10(x% A%y #4y") + 20. Which one of the
following statements must be true? '
(2) The goods are imperfect substitutes
{(b) The goods are perfect substitutes
(¢) The goods are pecfect complemenis
{d) None of the above.

7. Suppose a consumer has a utilify fisetion U = min. {x+y, 2y}. He maximizes his utiljty
subjeet to his budget constraltit alid consumes (<*, y*) = (3, 3). Which one of the
following statements mustdi@truc?

{a) price of good x ignegessdrily cqual to price of good y
(b) price of good gis dewble the price of good v

(¢) price of good s less than or equal to price of good y
(d) none of the above.

8. Supposgamonopolist sclls his product in two separate markets. Afler the product is sold in
one magket, there is no possibility of it being resold in the other market, Which one of
the folloWwing statements must be true?

(a) Prices in both markets must be equal when the marginal cost of output is constant.
(b} Price must be higher in the market with higher price elasticity of demand.

(¢) Price must be higher in the market with lower price elasticity of demand.

{d) None of the above.

9. Consider a firm producing a single good with the cost function

C(x) {5’ s " Seryl
2 ; Rameshwari Photocopy Service
e e Delhi School of Economics
9810867818, 9871975493 { 8/3
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This firm's sunk cost and {ixed cost are respeetively
(a) 10 and 10 3 i
{(b) 1Gand O
(¢) 0 and 10 : =
(d) 5°and 10 "

10. The elasticity of substitution of the production function f{x, y} = ex’y is
{a) c/ab
(b) ab/c
{c)atb
(d) 1

11. In the standard [S-LM framework if you introduce endogenous money supply such that

money supply depends positively on the nominal rate of interest, the correspending LM
curve

{a) becones steeper
(b) becomes flatter

(c) becomes horizontal
(d) remains unchanged

12. Consider a simple Keynesian mode!l where equilibrium output is determined by agprépate
demand. Investment is autonomous and a constant proportion of the incopiehis saved. In
this framework an increase in the savings propensily has the lollowingelfect;

(a) it leads to higher level of output in the new equilibrium :

(b) it leads to lower level of output in the equiiibrium

(c) the tevel of output in the new equilibrium remains unchanged

(d) the level of output in the new equilibrium may increaser decgease depending on the
degree of increase in the savings propensity.

13. In the Solow model of growth, an increase in the sa¥ingsipropensity has the following
impact: J
(a) it leads to a higher steady state rate of grgwth
(b} it leads to a lower steady state rate of geaowﬁh
(¢) the steady staté rate of growth remainsiu nﬁhanged
(d) the szeady slate rate of growth mdy indrease or decrease depending on the degree of
increase in the savings propensity.

14, If covered interest parity prefy}g;l,g Bétween two countries,
(a) nomina! interest rates*6f thmt?wo countries must be equal.
(b) expected currency depreoiation must equal the interest rate differential.

{¢) expected currencydepreciation must equal the interest rate differential pius the risk
prcmmm

(d) interest ratéudifferential must equal the risk premium.

15. Which of*ggl_;e;ig‘oﬂowing constitute the “impossible trinity” which cannot be
simultaneowsly ensured in an open economy?
l. Fixed exchange rate
2. Balance in the balance of payments
3. Free international capital mobility
4. Independent monetary policy
(a)1,2and3
(b)1,2and 4
(c)l,3and 4
(dy2,3and 4 I
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1 6. Consider the lfollowing two functions mapping points on the plane back to—poinhc on the
plane.

(1) f(xl s X2 ) = (JC] G l,x2 b ]) and

(i) glxp,x3) =(x9, %)

Which of the above functions is a linear function?
(a) Both functions are linear.

(b} Neither function is linear.

{c} fis a hinear function, g is not linear.
(d) ¢ is a lincar Tunction, § is not lincar.

17. Consider the equation x¥ + v + 2" = k , defined for all positive vatues of x and y, and
where k is a given positive constant, The partial derivative 0z / Ov then equals

@) —(xz* "+ y  In ) yx*™ + 25 Inz)
by (™ 2" nz)/(xz" + y Iny)
© (" +xF Inx)(xz" + y" Iny)
@y = {zp* + 2 )™ + 27 Inz)

18. The derivative of the function defined by f{x) = sin’ x + co
(a) an increasing function of x

(b} an ascillating function of x Rameshwari Pho
(¢) 4 constant Delhi Schoo omics
(d} a decreasing function of x 9810867 9871975493

19, Consider an 1 x # real matrix 4 with n > 4. lnler@mg the positions of two columns
(a) will change the sign of det 4

{b) will not change the sign of det 4 g

(c) may or may not change the sign o epending on the value of
(d) may or may not change the si t , depending on the positions of the two

columns %

20. Suppose we have a chair wi s and it stands with all its legs touching the
foor, regardless of the floo , 1.&., evenness, smoothness, etc. Then, n is

(a)2

(b)3 Q
(c) 4 g
X

(d)s
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s Part I1: Two-mark questions ¥

- * . ‘
This part of the examination consists of 40 multiple-choice questions. Each question
is followed by four possible answers, one of which is correct. Indicate the correct
answer on the bubble sheet, NOT on this booklet.

. Each correct choice will earn you 2 marks. However. you will lose 2/3 mark for each
incorrect chaice. If you shade none of the bubbles, or more than one bubble, you will
get 0 for that question.

21. The frequency distribution of variable X (menthly family expenditure in Rs. *000) for
100 households is as follows:

X 10-15 5 -9.9999 2 - 4.9999 Below 2

No. of houscholds 10 15 45 30

The median monthly family expenditure is i the range:
{a) Rs 2000 to 3000
(b) Rs 3000 to 4000
(c) Rs 4000 to 5000
(d) Rs 5000 to 6000

22. The frequency distribution of variable Y, the number of heads When two damaged coins
are tossed, is: .

X 0 o 2

Fly) 0.3 TN ® 0.25

To two decimal places, the mean and variance of Y (ini'that arder) are:
(a) 0.95 and 0.5¢
(b) 0,50 and G935
() 0.95 and 0.55
(d) 0.95 and 0.45

-

23. For variables X and Y wé haye'the data: £ XY =350, X =50, ZY =60, X =35, o} =

4, and ;= 9. Which ofthe'following holds?

(a) A one unit change WX is associated with a 1.25 unit change in Y, and a one unit
change m ¥ is"associated with a 0.6 unit change in X.

(b) A one ,ugll hange in X is associated with a 0.6 unit change 1n Y, an(l aone unit
change in Y'is associated with a 1.25 unit change in X.

(¢) The covdriance between X and Y exceeds ¥

{d) The megression of Y on X passes through the origin.

24. The life of a cycle tyre is normally distributed with mean 350 days and variance 64. It is
true that:
(a) The probability that the life of the tyre will be tess than 336.84 days is greater than 5%
(b} The probability that the life of the tyre will be greater than 363.16 days is greater than

5%

(c) The probability that the life of the tyre will be between 336.84 and 363.16 days is
90%

{d) The probability that the life of the tyre will be less than 334.32 days is greater than

3%
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25. In a random sample of 400 mangoes sclected from a large consignment, 30 wergfound

rotten. The null hypothesis s that the proportion & of rotten mangoes in the consignment
s 10%. It is true that:

(a) Given H,: 7o # 0.1, we can’t reject the null at the 1% level of significance, and the
probability of error type I of this test is 0.005

(b} Given H,.: w < 0.1, we reject the null at the 5% level of significance, and the
probability of error type 1 of this test is 0.05

(¢) Given Har ar 2 0.1, we reject the null at the 10% levet of signiftcance, and the
probability of crror type [ of this testis 0.1

(d) if Ha: > 0.1, the power of the associated test is higher than if Ha: 7 < 0.1

26. In a sample of 1000 mangoes, the mean weight of a mango is 210 g, and the standard
deviation 9.5 g. it another sample of 1200 mangoes, the mean is 180 g and the standard
deviation 11.5 g. Asswne that the respective populations from which these samples arc
drawn have the same variances, Given the null hypothesis Hy: g4 = 22, = 0, where 2

and 2, are the population means, it is true that:

(a) I Mo g, — 1, # 0, we reject the null hypothesis at the 15%,13%, 12% and 8%
levels of signilicance,

(b) If Hat g4, = p1, # 0, we do not reject the null hypothesis at the 1#%6%evel of
significance. :

(c) The appropriate estimator for testing whether the samples asc ffom essentially the
same population is f¢, — 4, .

(d) If Hat g, — 11, # O, and we conduct a test at the 7% Ieﬁfei oi'siglliﬁcallce, the
probability of error type 1 of this test 150.035.

27. Data on India’s exports:of Jute and Tea for the years2000-2003 are as follows:

2000 0ot} V2002 2003
Jute
Quantity (000 {) 871 W 724 627 O
Price (Rs 0000010000) 202 0320 311 W B
Tea -

| ' - 975493
Quantity (‘000 t) 199 179 214 288 §670867818, 2671
Price (Ks ‘00000/1000 0 (%0 577 767 884 799

Which of the followingarc true?
(a) The chain-base price indices with 2000 as base year are f_’m = 146.3, Fm = 152.2, and

Py 49

(b) The €hain-base price indices with 2000 as basc year are Fo; = 148.3, Fm: 152.2, and

P,=146.9

(c) The chain-base price indices with 2000 as base year are ﬁm =148 .3, FM =154.2, and

FP,=1449
(d) The chain-base price indices with 2000 as base year arc P,, = 148.3, f_’m =156.2, and

P, =146

28. Suppose that 80% of all statisticians are shy, whereas only 15% of all economists are shy.
Suppose also that 90% of the people at a large gathering are economists and the other
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10% are statisticians, If you meet a shy person at random at the gathering, what is the
probability that the person is a statistician? ¥

(a) 8/9 _ &

(b} 0.8 -

(c) .08

(d) 807215

29, Each cell of the following table provides the probability of the joint occurrence of the
corresponding pair of values of the random variables X and Y.

Y—D

2
0
0
o

o o] w
—llolois

td b =t |
L

S| Laf—

Consider the following statements about X and Y :
LPe(Y=2)>Pr(X=1)
L Pr(Y=1X=2)=Pr(Y=1X=1)
11, The events X =3 and Y = 3 are mutually exclusive.
IV. X and Y are independent,
Which of the above statements are true?
(a) only [ and II.
(b) only Il and I1L
{c)only Il and 1V.
{d) onty I1, Il and IV.

30. A survey of asset ownership in poor households in ruragl P, apd Bihar found that 40% of
the households own a radio, 15% own a television and 60% own a bicycle. It also found
that 5% of the households own both a radio and a telévision, 26% own both a radio and a
bicycle, 5% own both a television and a bicyclg, and 1% own all three. If a randomly
selected poor household in these areas is found to @wn exactly one of these three assets,
what is the probability that it is a bicycle®
(a) 20423
(b) 17/23
{c) 15/23
(d) 12/23 .

31. Consider an exchange edonotmy with two persons and two goods. Person 1's utili
g nomy p ]

- . - - e 3 - 2 2 3
function is #,(x, y) =% and person 2's utility function is w,(x, y) = e ¥ Person

I's endowment ig{ 1;J0¥and person 2's endowment is (0, 1). Denote person I's allocation
by (x1, 1) and'flersos 2's allocation by (x», y2). The set of efficient allocations {(xy, y1),
(x3, ) issuchthat '

(a) (xp, 05t —x(, 1 —yy) foratl x;, % € [0, 1]

(b) (g ) =1 —xy, | —yy) for allxy, x; € (0, 1)

(€) (e, ) = (172, 1/2) = (x2, y2)

(d) (1. 31) = (€% €”) and (x, 3) =(1 - €% 1 ="} forall @, b € (—0,0)

32. Consider an exchange economy with persons 1 and 2 and goods x and y. Person 1's utility
function is #,(x, ¥) = x’)° and person 2's utifity function is uy(x, y) = ¢, The total
endowment of the economy is (2, 1). The allocation (xy, y) = (1, 1) and (x3, y2) = (1, 0) is
(a) Pareto inefficient
(b} Pareto efficient or inefficient depending on the endowments of the two persons
(c) Pareto cfficient or inefficient depending on the state of the world
(d) Pareto efficient

AS02
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H
13 Consider the situation of the preceding question. If person 1's endowment is (1g1) and 2's
endowment is (1,09, then the following allocation is a competitive equilibrium:
(a) (x1, 1) =(3/2, 172) and (xy, y) =(1/2, 1/2)
(b) (xi. y1) = (1, 1) and (xa, y2) =(1, 0}
() (e, 1) =2, 0) and (x, y2) = (0, 1)
(d) (o, ) = (2, 1) and (xp, p2) = (0, 0)

34. Consider the situation of the preceding, question. Which of the following is an equilibrium
price vector?

(a) {po, p2)=(1,0)
(LY, p2) = (0, 1)
) (prp) =L 1}

(d) none of the above

35. Consider an exchange econromy with the same two agents and utility functions as the last
three questions, but now the endowments of the two persons are (0, 1) and (2, 0). Whikh
of the following pre-trade lump-sum transfers of wealth wilt lead to allocations{x,, y1) =
(1, 1) and (x3, ¥2) = (1, 0) and prices (p;, 22) = (1, 1) being a competitive eqUilibrinm?
(a) subsidies of | to both persons
(b) taxes of 1 on both persons
(c) a subsidy of | to person | and a tax of 1 on person 2
(d) a subsidy of 1 to person 2 and a tax of | on person |

36. There are 3 items of choice, x, y z, and Ms. A has 4 _ﬁnséfﬁ%e choice situations: in 3
of them. she is asked to choose one or mere items' fram the 3 possible pairs of
items {x, ¥}, {1, z} and {x, z}. She chooses thefiems x, y. and z respectively in
these 3 situations. In the 4th situation she njustichéose one or more items from the
set {x, y, z}; we are fiot told directly what her ghoice is. Which of the following is
correct?

(a) Ms A’s choices violate the weal axiom of revealed preference.

(b) Ms A’s choices are consistent with the weak axiom of revealed preference.

(c) We can’t say (a) or (b) becadSe we don’t know her choice from the set {x, y,
p2 7

(d) We can't say (a) org(b), cwen though we can deduce her choice from the set {x,
P2}

Questions 37-39use thé following information: A chemical factory produces a chemical K
and an efflucytE. which it dumps in a river. 4 downstream fishery produces fish I and ity
costs are affeered by the level of effluent in the river. The two firms are competitive and face
unit pricég Pg="10 and P = 20 for the chemical and the fish respectively. The cost function
of the chemital factory is C(K.E) = K*[(5— E)* +1). The cost function of the fishery is
C(F.Ey= F*E?. '

37. If the chemical factory chooses levels of chemical and effluent to maximize profits, and
the fishery chooses the level of fish to maximize profits, the chosen levels of the
chemical, effluent and fish (i.e. K £ F) are respectively
(a)5,0,5/8
(b)3,0,2/5
(©) 5,5,2/5
(d)5,5,5/8

I¥9
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38. Suppose the sociaily optimal tevels of the chemical, effluent and fish, denoted by
K,E,F Tespectively, are the levels that maximize the joint profit of an” integrated firm

(_onsvs.tmg of the chemical factory and the fishery. Then E is equal to -

(a) SK* /(K -F*H
b)) SFP K+ FH
() SFP K~ F?Y)
() SK2 (K + F?)

39. Suppose a government knows the firms® production functions and their output prices, and
can costlessly monitor the amount of effiuent released by the chemical factory. If it sets a
tax ¢ per unit of effluent produced by the chemical factory, the level of this tax that will
result in the socially optimal effluent level E is equal to

(@) t =10KF*{K*+ F 1)
b)) t=10KF? (K* - F?%)
() t=10K*F* (K* +F")
(d) t =5KF*/(K?+ F?)

40. Consider a firm with one output and two possible choices of capital stbckgsa¥ | and 2,
The associated cost functions are C(x, 1} =2 + 2x and C(x, 2) = 4 #% Before choosing its
capital stock, the firm's cost function is

242x,1 = 10,2
@ c*(x)={ oy e
d4+x,if x>2
(B)C*x)=2+2x
() CHx)=4+x

dax,i 2
(d)C*(x):{ o, I ] -
242x,0f x> 2

Questions 41 to 46 are related and'sharef common information set. The complete set of
information is revealed gradually @ you move from one question to the next. R

hsider a macro-economi_wheve the aggregate outpul in the short run is given by
= ALZ(E) 7, whete

L isthe total employment of labour;

K is the rotal cap?fis‘d stbck (which is fixed in the short run);

and A> 0 andy0 <& <1 are parameters of the system.

Let P and J deénsie the aggregate price level and the money wage rate respectively. Assume
that the pradicers in the economy maximize profit in a perfectly competitive set up.

41. The corresponding demand for labour schedule as a function of the real wage rate is given

by: .
1

¢ Y&
@ L =} ———
. [A(_K)‘““]
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i
.. S [ __'___'
by 14 = K(Ao)t=« [”?)“ !

1= L]
Aa(K) ™

{d) None of the above

-

42 If there is a one-shot increase in the stock of capital (K). the demand f{or labour

schedule, as derived above,
(a) shifts up

[
74

Rameshwari Photocopy Service
bt e Delhi Schoo! of Economics
e 8 9810867818, 9871975493

(d) the information avatlable so far is not adequate to answer this question &

Suppose the above economy is characterized by a single household which takes ¢ e%gm‘e
price level and the money wage rate as given and decides on its consumpt abowr

supply by maximizing its ulility subject to its budget constraint. The hou@ as a total
ma

endowment of L units of labour time, of which it supplies L° unit rkel at the
money wage rate W, and enjovs the rest as leisure. Iis utility dependss onsumption and
lteisure in the following way: U =(C )’6 +(E—-L‘g}ﬁ; 0 . The only source of

income of the household is the wage income and it spends § tive wage earning in buying
consumption goods at the price P.

43. The corresponding supply of tabour schedule as @ctmn of the real wage rate is given

O
° :

(d) None of the above

44. If there is an exogenous increase in the total endowment of labour time (L ), the supply
of labour schedule, as derived above,

AS02 1



{a) shifts up

(b) shifts down

(¢) does not shift
. {d) the information available so far is not adequate to answer this question o

¥

2 — = ;
45. Let a=—; B :5; K =10, L =10; 4 =4 . Given these parameter values, the unique

1
2

non-negative cquilibrium value of real wage rate that clears the labour market is given
by:

oV ER
L 2V2

P

w [1s43]"
b —
-l

W /2
(C)?= 2-2 2}

©) %=[2+2ﬁ]"2

46. Given the labour demand and the labour supply schedule as derived abO¥e, the aggregate
supply curve (output supplied as a function of the aggregate pricé lcvelyis
{a) upward sloping
(b} downward sloping
(¢) vertical
{d) horizontal

Questions 47 to 50 are related and share a commgninformation set. The complete set of
information is given below. Attempt all of themigogether.

Consider a closed cconomy where the géneral Brice level is exogenously fixed at ' The

goods market _clearing condition isfgivendby: Y =C+1+ G, where the consumption
demand (C) is a function {of Wi disposable income (Y -T) such that
C =c.(Y~T)0<c<|; the investment demand (1) is a function of the real rate of interest
(v} such that T = oY -, de Gy total tax revenue in the economy (1) is a function of the
aggregate real income sueh that T = t.¥, 0 <7 <1, and the government expenditure (G) is

~ A7 = _ 5 M
autonomous such that '\ &= G . The money market clearing condition is given by: = =L,

where supplwafiiioney (M) is exogenous such that M = M . and the demand for real
halances (L)\s @ function of the real income (Y) and the nominal interest rate (i) such  that
L =aY—bi, ‘a,b>0. Finally, the nominal interest rate is the sum of the real rate of

interest and the expected rate of inflation (7% )such that i=r +7x o

Assume that the economy staris from an equilibrium situation where both the goods market
and the money market clear.

47. In ceteris paribus, a unit increase in government expenditure has the following impact on
the equilibrium income level:

1
bll-c(t-o)l+ad

(a) it increases by units
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48.

49.

50.

5L

1
(b) it decreases by units !

bll-e(l = )]+ add P
) b

Bl — el = )]+ ad
b

bil —c(l - 1))+ ad

(c) it increases by units

(d) it decreases by units

In ceteris parihus, a unit increase in the expected rate of inflation has the following
impact on the equilibrium value of the real interest rate:

[-c(-1)
Hl—e(l— )]+ ad
a[l ~c(l— 1)+ ad

bl — (1 - 1))
b[] —-e(l - z‘)] + ad

bl — el - 1))
bl - c(t = 7))+ ad

(a) it increases by

units

(b) it decreases by units

(¢) it increases by

units

(d) it decreases by

units

In ceteris paribus, a unit increase in the general price level has the following impact on -
the equilibrium value of the real interest rate:

[Hr(?)?]

(a) it increases by uriits

bli—c(= )|+ ad Rames s —
e]
[M f(P)Z-I Dsealhl SChUO! of Ec py S"-:Wfr:e
(b) it deereases by its 1986?818 OMics :

blb—e(1 - r)] + ad

= (o) [M .f(;'é-’ﬂ _
i-c@ frad " ,

i 2eth] | 37(PY |

B[l— cl{l— r)] +ad

(¢) it increases by

(d) it decreases by

units

Suppose we Wow allow the general price level to be flexible. Given the above
characteristigs bf the macro-economy, the corresponding aggregate demand curve {output
demandedias 4 function of the general price level) is

(a) wpward sloping

(b} downward sloping

(c) vertical

(d) horizontal

Fix an m x n matrix 4 and an mtvector b. A condition that ensures the existence of a
solution (an n-vector x} of the equation Ax = b is

(a)detA £ 0

(bym=n

(c) the columns of A are linearly independent

(d) the rows of 4 are linearly independent
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54,

55.

56.

57.

2, The real-valued function Ax} =" is

{a} strictly convex s _ -
{b) strictly concdve
{c) neither strictly concave nor strictly convex
{d) convex but not strictly convex
f
. Consider the equation Ax = 0 where 4 is an 1 x n matrix such that @, # 0 for every
ie{l,...,n} and a; =0 whenever i > j. This equation has
(a) n distinet solutions
(b} an # — 1 dimensional vector space of solutions
(c) exactly one solution
(d} an n dimensional vector space of solutions.

There is a pile of 17 matchsticks on a table. Players | and 2 take turns in removing
matchsticks from the pile, starting with Player 1. On each turn, a player has to remove a
number of sticks that equals the square of a positive integer, such that the numbetaf
matchsticks that remain on the table equals some non-negative integer. The player who
cannot do so, when it is his/her turn, loses. Which of the following statements i true?
(a) It Player 2 plays appropriately, he can win regardless of how | actually plays. -

(b} Il Player | plays appropriately, she can win regardless of how 2 agfhallysplays.

(c) Both players have a chance to win, if they play correetly.

(d) The outcome of the game cannot be predicted on the basis of the dafa given.

It A is a set of real numbers, let g, be the function such thatg,(x)&= | if x € 4, and gu(x)

=01l x ¢ A. With this notation, consider the infinite s€guence of functions f,. where

SAX) =1 814 (X) (L2, n multiplied by g, ;) (x)dfor all real numbers x and for each n

=1,2,3 ....Then

(a) For every x, thig sequence of numbers (/,00)5, hasalimit in the space of real
numbers.

(&) lim,_, . £, {x) does not exist, for any'a

(¢) When lim, | £, (x) exists,ghe actual limit depends on the x in question.

(d) im,,_,_ /. (x) exists forallButa finite set of real numbers x. -

Continuing with the sequenée of functions above, we consider the sequence of real
numbers (J S )y (hatis, the sequence of their integrals). This sequence of integrals is
(a) an increasin»_g“-;ﬁsaéfuence

(b) a decreasing sequience

(c)a congtdnt sequence ‘

(d) an @scillaling sequence

For caéh-positive integer a =1, 2,3, .., let S, be the set of points lying on the curve y =
{1/x°), for all positive real numbers x. Then the intersection of these sets over all g, (that

s, ﬂ;Sa }is

(a) a set with infinitely many points

(b} a set having a single point

(c) a set having exactly 2 points

.(d) a set having more than 2, but a finite number of points
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58. Which of the following two numbers is larger: €" or 7° 2

&
(a) e”
Gk
(c) they are equal
{d) it depends on the value of ¢ - Ralinss.: oe
, Delhi SChoo wi cvuinines
‘ , {sin (1/x), i x>0 9810867818, 9871975493
59. The function f{x)= _
a, if =0

() is continuous or discontinuous at x = 0, depending on the value a
(b} is continuous at x = ()

(c) 1s discontinuous al x = ()
(d) is upper hemicontinuous at x = 0

60. Suppose v, v; and v; are three vectors in 3-dimensional space, and are linearly depeadent.
Then the vectors v + vy, v3 + vy, and v, +1y '
(a) are linearly independent
{b) may be linearly dependent
(c) are linearly dependent
(d} are linearly independent, except when one of the vectors is zerd.

The remaining pages of this booklet are for your rough work,
which will not be checked.

After you finish, hand in this bookletalong with your bubble
sheet to the invigilators beforeYoileave the examination hall.

—
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