SYLLABUS& SAMPLE QUESTIONSFOR MS(QE)
2011
Syllabusfor ME I, 2011
Matrix Algebra: Matrices and Vectors, Matrix Operations.
Per mutation and Combination.
Calculus: Functions, Limits, Continuity, Differentiation df@inctions of one
or more variables, Unconstrained optimization, Diegfi and Indefinite

Integrals: integration by parts and integration dmpstitution, Constrained
optimization of functions of not more than two \ednies.

Algebra: Binomial Theorem, AP, GP, HP, exponential, lodimic series.
Theory of Polynomial Equations (up to third degree).

Elementary Statisticss Measures of central tendency; dispersion,
correlation and regression, Elementary probabiliheory, Probability
distributions.

Sample Questionsfor ME | (Mathematics), 2011

1. The expression/13+3y23/3 +/13-3/23/3 s

(a) A natural number,

(b) A rational number but not a natural number,
(c) Anirrational number not exceeding 6,

(d) An irrational number exceeding 6.

V(x+3)

2. The domain of definition of the functioh(x) = -——-———is
(x* +5x+4)

(@) (-, )\ {-1,-4},
(b) (-0, 9\ {-1-4}
(©) (L oo\ {4}

(d) None of these.



3. The value of

log,2-log, 2+ l0og,s2—.......

(@) log.2, (b) 1-log,.2,
(c) log,2-1, (d)None of these.

4. The functionmax{],x, xz}, wherex is any real number, has

(a) Discontinuity at one point only,
(b) Discontinuity at two points only,
(c) Discontinuity at three points only,
(d) No point of discontinuity.

5. If x,y,z>0 arein HP, ther—Y equals

y—2
(@) § (b) % ©) é (d) None of these.

6. The functionf (x) = ﬁ whereX is any real number is,
(a) Everywhere differentiable but the derivative hamat of
discontinuity.
(b) Everywhere differentiable except at 0.
(c) Everywhere continuously differentiable.
(d) Everywhere differentiable but the derivative hgsohts of
discontinuity.

7. Let the functionf:R,, - R,,be such thatf (1) =3 and
f') =9, whereR, . is the positive part of the real line. Then
lim | L0+ %)
o f()
(@ 3, (b) € (c) 2, (d)ée.

1/x
j equals

8. Let f.,g :[0,00) - [0,00) be decreasing and increasing
respectively. Defind(x) = f(g(x)) . If h (0) = 0, thenh(x) = h(1)
IS
2



(a) Nonpositive fox > 1, positive otherwise, (b) Always negative,
(c) Always positive, (d) Positive for> 1, nonpositive otherwise.

9. A committee consisting of 3 men and 2 women isg¢ddomed
out of 6 men and 4 women. In how many ways thiskeEadone if
Mr. X and Mrs. Y are not to be included together?

(@) 120, (b) 140, (c) 90, (d) 60.

10. The number of continuous functiohsatisfying
xf(y)+yf(x)=(x+y)f(x) f(y),wherexandy are any real
numbers, is

(@ 1, (b) 2, (o), 3,
(d) None of these.

11.1f the positive numbers,...,x,are in AP, then

1 1 1
+ e ——— equals
Pa+x o+ NS

@ —" . () ——
NN N N

2n
(b) m (d) None of these.

12.1f x, y, z are any real numbers, then which of the followiag
always true?

(2) max{x, y} < max{x, y, ,
(b) max{x, y} > max{x, y, Z,

X+y+[x-y|

(©) max{x, y}==——

(d) None of these.



4
13.If X1, X9, X3,X4 > Oand Z X = 2, thenP = (Xl + X2) (X3 + X4) is
i=1
(a) Bounded between zero and one,
(b) Bounded between one and two,
(c) Bounded between two and three,
(d) Bounded between three and four.

14.Everybody in a room shakes hand with everybody. dletal
number of handshakes is 91. Then the number obpsiig the
room is

@ 11, (b) 12, (c) 13,
d) 14.

15.The number of ways in which 6 pencils can be disted
between two boys such that each boy gets at leaspencil is

(@) 30, (b)60, (c)62, (d)64.

16.Number of continuous functions characterized by ¢lg@ation
x f(x) +2f (-x) =-1, wherex is any real number, is

@ 1, () 2, (c) 3, (d) None bése.

17.The value of the functiorf (x) = x + E (xy? +x°y) f(y)dy is

px + qx2, where
(a) p=80, q=180,
(b) p=40,qg= 140
(c) p=50, q=150,
(d) None of these.

18.1f x and y are real numbers such tha@+y2:1, then the
maximum value ofX| +|y| is

(@) % (b) V2, @ 2

©) %



19.The number of onto functions from={p,q,r,s} to B={p, r} is
(@) 16, (b) 2, (c) 8, (d)14.

20. If the coefficients of(2r +5) th and(r - 6) th terms in the

expansion of(l+ x)39 are equal, thefC,, equals

(@) 45, (b) 91, (c) 63, (d) None ofgbe
CcC 2 7 )
21.1f X = 1 c and‘x ‘=128, then the value of C is

(@ +5, (b) £1, (c) +2,(d) None of these.
22.Let f(x)= Ax?+Bx+C, where A, B, C re real numbers. If

f (x)is an integer whenevars an integer, then

(a) 2 AandA + B are integers, buf is not an integer.
(b) A+ B andC are integers, but & is not an integer.
(c) 2A, A+BandC are all integers.

(d) None of these.

23.Four persons board a lift on the ground floor cfeaven-storey
building. The number of ways in which they leave tfit, such
that each of them gets down at different floors, is
(a) 360, (b)60, (c)120, (d) 240.

24.The number of vectoréx, x, xo) , wherex, xq, X >0, for which
X X

log (—J log (—j
X %

= |logx + logx, | holds, is
(@ One, (b) Two, (c) Three, (dpre of these.

llog (xx)| +[log (xx,)[+ +

25.1n a sample of households actually invaded by spwtl 70% of
the inhabitants are attacked and 85% had beennaded. The
minimum percentage of households (among those vaiex) that
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must have been attacked [Numbers expressed asshéaaeger
value] is

(@ 55, (b) 65  (c) 30, (d})5.

26.In an analysis of bivariate data (X and Y) the dwling results
were obtained.
Variance of X (0)%) =9, product of the regression coefficient of Y

on X and X on Y is 0.36, and the regression coiefficfrom the
regression of Y on X,y) is 0.8.

The variance of Y is
(@ 16, (b) 4, (¢) 1.69,d) 3.

27.For comparing the wear and tear quality of two Hearof
automobile tyres, two samples of 50 customers uswgtypes of
tyres under similar conditions were selected. Thenler of

kilometers x and Xpuntil the tyres became worn out, was
obtained from each of them for the tyres used mthThe
sample results were as followsq: =13,200 km, X, =13,650 km,
S = 300 km, S,, =400 km. What would you conclude about

the two brands of tyres (at 5% level of significanas far as the
wear and tear quality is concerned?

(a) The two brands are alike ,

(b) The two brands are not the same,

(c) Nothing can be concluded,

(d) The given data are inadequate to perfornsta te

28.A continuous random variable has the following probability
density function:

a+l
f(x)=ﬂ(ﬁj for x>x,, a>1.
XO X

The distribution function and the mean:ofre given respectively
by

X a a-1
(@ 1‘[%j 17X0 ,



o 1-[X)] a-t
) a
-a
(©) 1—[1j ke
X0
) 1{1} a%
X) a-1

29. Suppose a discrete random varialdetakes on the values

0,1,2,...,n with frequencies proportional to binomial coeféints

(gj (D (:) respectively. Then the meanu] and the

variance(o?) of the distribution are

(A)/J:gandaz:g;
B) u=7 ando® =7
©u=7 ando’ =7,
(D)y_g dazzg.

30.Let {X;} be a sequence of.d random variables such that
X; =1 with probabilityp
= 0 with probability 1 ¢
Definey = 1 if 21: X, =100
0 otherwise
ThenE(y?) is

@<, () (100) P 2- PP, @np, (@ (np).
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Syllabusfor ME Il (Economics), 2011

Microeconomics: Theory of consumer behaviour, Theory of Productidarket
Structures under Perfect Competition, Monopolyc®biscrimination, Duopoly
with Cournot and Bertrand Competition (elementarpbtems) and Welfare

economics.

Macroeconomics. National Income Accounting, Simple Keynesian Moafel
Income Determination and the Multiplier, IS-LM Mddblodel of Aggregate
Demand and Aggregate Supply, Harrod-Domar and SMowdels of Growth,
Money, Banking and Inflation.

Sample questionsfor ME |1 (Economics), 2011

1. A monopolist sells two productsX and Y. There are three
consumers with asymmetric preferences. Each consbmes either
one unit of a product or does not buy the produclla The per-unit
maximum willingness to pay of the consumers is giue the table
below.

Consumer No. X Y




The monopolist who wants to maximize total paytf#s three alternative
marketing strategies: (i) sell each commodity safedy and so charge a
uniform unit price for each commodity separatelynde monopoly

pricing); (i) offer the two commodities for salenly in a package

comprising of one unit of each, and hence chargeic for the whole

bundle (pure bundling strategy), and (iii) offaick commodity separately
as well as a package of both, that is, offer unidepfor each commodity
as well as charge a bundle price (mixed bundlingtegy). However, the
monopolist cannot price discriminate between thesomers. Given the
above data, find out the monopolist's optimatrategy and the

corresponding prices of the products.

[30]

2. Consider two consumers with identical incoMeand utility function

U = xy wherex is the amount of restaurant good consumed yans

the amount of any other good consumed. The unteprof the goods
are given. The consumers have two alternative ptanseet the
restaurant bill. Plan A: they eat together at #staurant and each pays
his own bill. Plan B: they eat together at theaasint but each pays
one-half of the total restaurant bill. Find equilitm consumption
under plan A.
(a) Find equilibrium consumption under plan B.
(b) Explain your answer if the equilibrium outcome ase (b) differs
from that in case (a).
[6+18+6=30]



3. Consider a community having a fixed stock of an exhaustible
resource (like oil) and choosing, over an infit&izon, how much of
this resource is to be used up each period. Whilegd so, the

community maximizes an intertemporal utility furocti

U:Zé"lnCt where C,represents consumption or use of the
t=0

resource at periodand d (0< d <1) is the discount factor.

(a) Set up the utility maximization problem of the coomity and
interpret the first order condition.

(b) Express the optimal consumpti@® for any periodt in terms of
the parameterd andX.

(c) If an unanticipated discovery of an additionakktof X' occurs at
the beginning of perio@ (0<T <), what will be the new level
of consumption at each period frohonwards?

[7+16+7=30]

4. A consumer, with a given money inconM, consumesn goods

X, X,,...,X, With given pricesp,, p,,...,p,-

(a) Suppose his utility function i& (X, X, ,...,X,) = Max(x,, X,,...,X,) -
Find the Marshallian demand function for gogdand draw it in a
graph.

(b) Suppose his utility function i8 (X, X,,...,X,) = Min(x;, X,,...,X,) .
Find the income and the own price elasticitieserhend for good

X .
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[15+15=30]

5. An economy, consisting ah individuals, is endowed with quantities
a,,4,,..a, of n goods. Theith individual has a utility function
U(C,,C;,..C,) =C,C;..C,, where C} is consumption of googl of
individuali.

(a) Define anallocation, a Pareto inferior allocation and aPareto
optimal allocation for this economy.

(b) Find an allocation which iBareto inferior and an allocation which
is Pareto optimal.

(c) Consider an allocation wher€} =Aw,0j, Y A =1. Is this

allocationPareto optimal ?
[6+18+6=30]

6. Suppose that a monopolist operates in a domestikemndacing a
demand curvep = 5—gqh , where pis the domestic price ang, is

the quantity sold in the domestic market. This npmlist also has the

option of selling the product in the foreign markéta constant price
of 3. The monopolist has a cost function giveniy)) = q°, whereq

is the total quantity that the monopolist produddew, answer the
following questions.
(a) How much will the monopolist sell in the domestianket and

how much will it sell in the foreign market?

(b) Suppose, the home government imposes a restriciionthe
amount that the monopolist can sell in the foremgarket. In
particular, the monopolist is not allowed to setimnthan 1/6 units

11



of the good in the foreign market. Now find out t@ount the
monopolist sells in the domestic market and infteign market.

[6+24=30]
7. An economy produces two goods, fodé X and manufacturingMl ).

1 1

Food is produced by the production functiom (L. )2(T)2,
whereL . is the labour employed;, is the amount of land used afd

is the amount of food produced. Manufacturing isdpiced by the

1 1
production functioM =(L,,)?(K)2, whereL,,is the Ilabour

employed,K is the amount of capital used ail is the amount of
manufacturing production. Labour is perfectly meblbetween the
sectors (i.e. food and manufacturing productiorg te total amount
of labour in this economy is denoted ly All the factors of

production are fully employed. Land is owned by taedlords and

capital is owned by the capitalists. You are alsovigled with the

following data: K =36, T =49, and L =100. Also assume that the
price of food and that of manufacturing are the esand is equal to
unity.

(a) Find out the equilibrium levels of labour empteent in the food

sector and the manufacturing sector (Lg.and L,, respectively)

(b) Next, we introduce a small change in the detom of the
economy given above. Assume, everything remainsséime except
for the fact that land is owned by none; land corfwesfree! How
much labour would now be employed in the food ar t
manufacturing sectors?

(c) Suggest a measure of welfare for the econonayvelsole.

12



(d) Using the above given data and your measureweffare,
determine whether the scenario given in problem \{ij)ere land is
owned by none, better or worse for the economywbkae, compared
to the scenario given in problem (a), where landwned by the
landlords?
(e) What do you think is the source of the differeim welfare levels
(if any) under case (a) and case (b).

[6+10+4+6+4=30]

. An economy produces a single homogeneous good pergectly

competitive set up, using the production functidh= AF(L,K),

whereY is the output of the good, and K are the amount of labour
and capital respectively and\ is the technological productivity
parameter. Further, assume tiais homogeneous of degree onelin
and K . Labour and capital in this economy remains feltgployed. It
has also been observed that the total wage eaohitigs economy is
equal to the total earnings of capital in the econat all points in
time.
Answer the following questions.
(a) It is observed that over a given period the labfotoe grew by
4%, the capital stock grew by 3%, and output grgW@%. What
then was the growth rate of the technological petigity

parameter A) over that period?

(b) Over another period the wage rate of labour in #i®nomy
exhibited a growth of 30% , rental rate of capigew by 10% and

the price of the good over the same period greve%y Find out
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the growth rate of the technological productivitgrgmeter @)
over this period.

(c) Over yet another period, it was observed that tixxe no growth
in the technological productivity, and the wagesvgiby 30% and
rental rate grew by 10%. Infer from this, the growate of the
price of the good over the period.

[4+20+6330

9. An economy produces two goodsn-andg. Capitalists earn a total

income,R (R, from sectom plus Ry from sectorg), but consumes

only goodm, spending a fixed proportiorc)(of their income on it.
Workers donot save. Workers in secton spend a fixed proportion
a of their income V) on goodg and the rest on gooah. [However,
whatever wages are paid in secwprare spent entirely for the
consumption of good only so that we ignore wages in this sector for
computing both income generation therein and theeediture made
on its output.] The categories of income and exfaral in the two

sectors are shown in detail in the chart below.

14



Sectom Sectorg
Income Expenditure on goorh {Income Expenditure
generated (net of wages)(net of that by
generated  |own workers) on
good g

. « Capitalists' Capitalists’ | - Consumption of
Capitalists' consumption Income (R,) workers of sector

income [(C =c.R) m(a W)

(Ry) |+ Consumption of
. Wages workers

w) of sector

m: ({1-a }.W)

+ Investment: ()

Further, investment expenditure I), made exclusively ormgood, is

autonomous and income distribution in sectoris exogenously given:

R, = 6.W (6 given).

(a) Equating aggregate income with aggregate expgadfor the
economy, show that capitalists' inconi)(is determined exclusively by

their own expenditure € andl). Is there any multiplier effect dfonR ?

Give arguments.

(b) Show that (along withc, o and @) also determiné¥.

10. Consider two countries — a domestic country (wibess capacity and
unlimited supply of labour) and a benevolent foreigountry. The

domestic country produces a single good at a fixéck of Re.l per

15

[15 +15= 30]




unit and is in equilibrium initially (i.e. in yed) with income at Rs.
100 and consumption, investment and savings at ®s.each.
Investment expenditure is autonomous. Final experalin any yeat
shows up as income in yea(Y,), but consumption expenditure in
yeart (C, ) is given by:C,= 0.5Y,_,. The foreign country agrees to
give a loan of Rs.100 to the domestic country iaryk atzero interest
rate, but on conditions that it be (i) used forastment only and (ii)
repaid in full at the beginning of the next yeaheTloan may be
renewed every year, but on the same conditionsbasea Find out
income, consumption, investment and savings ofitireestic country
in year 1, year 2 and in final equilibrium in eawfhthe following two
alternative cases:
(a) The country takes the loan in year 1 only.
(b) The country takes the loan in year 1 and reneegdty year.

[15 + 15330

16



