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Instructions:

This question paper has a total of 50 questions. Each guestion'is followed by 4 choices. You
must select the most appropriate choice. Please indicate-the most appropriate choice clearly
on the answer booklet provided. Each correct answér will edin you 2 points. For each wrong
answer, you will lose 0.50 points. For each question'you leave un answered, you earn () points.

You have 2 hours to complete the examination. Youl Gre required to answer the questions on
Your own with no external assistance or equipment other than a pen. You may not communicate
with anyone inside or outside the examination hall While the examination is in progress, except
the exam invigilators. Furthermore, you are notalfowed to use mobile phones, calculators or
Al-based tools. Attempting to access the-internet in any manner is strictly prohibited. Any
violation will lead to cancellation of your._candidacy in this round and permanent
disqualification from appearing on fittlire iterations of this examination.

Questions:

I. Let A be an invertible matrix given by A = ((1) ch) A= ((1) {) then the value

of x + yis
a 1
b. 0
c. —1
< Vgl

Answer: b

2. Ifthe equations —x +y — 2z = 0. x — Y+z=0andax — by + z = 0 have a non-
trivial solution, then
a . a=hb+1
bl a+b=0
c. a=bh
d a+1=5»H
Answer: ¢




tn

a a+2 a+4
The value of the determinant [ + 2 « +4 a+6|is

a+4 a+6 a+9

a. a

b. a+4

¢ 4

d —4
Answer: d

If 25, x4, x;, 16 are 4 consecutive terms of an arithmetic progression, then
a. x =20,x;, =17
b. x; =22,x, =19
c. x=23,x;,=18
& % =2Lx =17
Answer: b
The first three terms of a geometric progression are such.that their sum is 27: and their

product is 1. Which of the following is not a term of theé geometric progression?
a. 4

bd

1

PR

8

s

4
Answer: ¢

How many two-digit numbers can be formed using the numbers 0,1 and 2
considering that the digits may be repeated?

a. 8
b. 4
c. 9
d. 6
Answer: d
From a class of 4 boys and 3.girls, four students are to be selected to form a
mathematics olympiad team so that at least 2 girls are there in the team. In how many
ways can this be done?
a. 22
B 25
c. 24
d. 18
Answer: a
For any positive integer n > 2, 22" — 3n — 1 is always divisible by
a. 20
b. 6
c. &
d. IS
Answer; ¢
In the.binomial expansion of (1 — x)™ where n is a positive integer, if the coefficients

of x.and x* are equal then the value of n is
a3
b. 4
C.:-3
d. 6
Answer: b




14.

16.

- Which of the following functions is differentiable at x = 0?

a. max(0,x)
b. max(0,x) + min(0,x)
c. min(0,x)
d. max(0,x) — min(0,x)

Answer: b
1
2)z
lim s ), is
"=\ a+n3)3
i |
b. 0
c. o
d. does not exist.
Answer: a
. The integral f;% is
a. log,_,( 1 —%I) +C
b. log, ( ;% ) +C
C. 7oy 1_( +C
(T"z')
d. none of the above
Answer: a

1 2
- @ . e .
. The integral [” xe 21+ gy jg

1

d.

2(1+a?)
2
b. (1+a?)
1
C.

4(1+a?)2
d. none of the above
Answer: d
1-|x|

Let f(x) = .

a. Both minimum and maximum exist

b. Maximum exists but minimum does not
¢. Minimum exists but maximum does not
d. Neither maximum nor minimum exist

Which of the.following is true regarding the function f?

Answer: b
- Consider the function f(x) = ¥12, (x — i)2. The minimum of fis attained at
A =k =h
b. 4.5
C. w98
d. noneef the above
Answer: ¢

Consider.the values of (x,y) that satisfy x? 4+ y2 < 1. Under this constraint. the
maximum of (7x — 5y) is
a.W7+5
. V7-=5
c. V7?2 +52
d. V72 -52

o




17.

18.

(]

Answer: ¢
Let I denote the identity matrix. If A is a non-singular matrix that satisfies AAT= ATA
and B = A'AT, then BB is

a. B!

b. BT

c. B+l

d. 1
Answer: d

: 2 22 . : 2, i >,

Consider a 4 X 4 matrix A with its entries Ajj given by A;= {0' %y

Then the determinant of the matrix A is
a2
b. -2
A [ ;)
d. -16

Answer: ¢

- Avaccine has 90% probability of being effective in preventing a certain disease. The

probability of getting the disease if a person is not vaccinated is 50%. In a certain
geographic region, 25% of the people get vaccinated. A person is selected from that
region at random. Then the probability that ke orshé will contract the disease is

a. 025

. 075
c. 040
d. 0.60
Answer: ¢

- A speed post company sends 60% of'its order by a parcel service that delivers late 2%

of the time. It sends the other40% of its order by a local transportation service that
delivers late by 7% of the time. Then the probability that an order delivered late was
sent by the parcel service is

a. 0.04
b. 0.30
c. 0.35
d. 0.09
Answer: b
. The mode of a random variable .Y, that follows Binomial (6, %) distribution, is
a. 3
b. 5
C. 2
d. 4
Answer: ¢

. The'maximum value of the variance of a random variable X, that follows

Binomial (n,p) distribution, is

a. ¥n%/4
b. n?/2
C. nfd
d. n/4




o)
i

Answer: d

. There are 500 misprints in a book of 500 pages. Assume that the number of misprints

in a page follow Poisson distribution. Then the probability that a given page will
contain at least 3 misprints is

5
a. 1——
2e
2
b. 1—-=
e
5
c. —
2e
2
d -
e
Answer: a

- The weekly wage of workers of a factory follows a normal distribution with a mean of

Rs. 400 and a standard deviation of Rs. 50. If the wages of 80 workers are less than
Rs. 350, then the approximate total number of workers i the factory is
—e2

(Given [ =e= dt = 0.34)

a. 400 workers

b. 450 workers

c. 500 workers

d. 550 workers
Answer: ¢

- If a random variable X follows a normal distribution having mean, u = 18, and

variance 0% = 625, then P(X < 67|X > 18) is

I 7
(Given fol‘%;%-_&-e_;”dt = 0.475)
a. 0.950
b. 0.475
c. 0.500
d. 0.525
Answer: a

- Consider a seller who sells a product that has unit elastic demand (i.e., the elasticity of

demand for the produet is 1). If the price of the good increases by 10%, what happens
to the total revenue of the seller?

a. It increases by 10%
b. It increases by 20%%
c. It decreases by.10%
d. It remains unchanged

Answer:d




27. Consider a consumer who consumes only goods A and B (both of which are normal
goods). Suppose that the price of good A decreases while the price of good B stays
constant. Which of the following is correct:

a. Both the income effect and the substitution effect lead to 4n increase in the
consumption of good A.

b.  Both the income effect and the substitution effect leadfo 4 decrease in the
consumption of good A.

¢. The income effect leads to an increase in the consumption of good A and a
decrease in the consumption of good B.

d. The income effect leads to a decrease in the consumption of good A while the
substitution effect leads to an increase in the consumption of good B.

Answer: a

28. Consider a perfectly competitive market for a vaeeine. Initially, supply of the vaccine
is given by P=1000+10Q and demand is given by P=1600-5Q. Then, due to the
release of a study finding adverse side effects.of the vaccine. the demand decreases.
Which of the following can possibly be the new cquilibrium price and quantity?

a. P=1300, Q=30

b. P=1300, Q=50

c. P=1500, Q=30

d. P=1500, Q=50
Answer: a

29. A consumer consumes only good$'A and B. Suppose that deflation causes the price of
both goods, as well as the consumer’s income, to decrease by 5%. How would her
budget constraint (with quantity. of good A on the horizontal axis) be affected?

a. It would shift inward but remain‘parallel to the original one

b. It would shift outward but remain parallel to the original one

¢. It would pivot (rotate)at the vertical axis. so that it becomes flatter
d. It would remain unchanged

Answer: d

30. The law of diminishing marginal product implies that the marginal product curve
eventually (i.e., forhigh enough quantities of the input):
a. decreases
b. increases
C. increasesat a decreasing rate
d. Noneof the above; the law of diminishing marginal product has nothing to do
with'the marginal product curve
Answer: a

31. Gross:Domestic Product is the sum of which of the following.

the value of all intermediate and final goods and services produced
the value of final goods and services produced in a country
>, the sum of net factor income received in a year

d. all the above
Answer: b




32. If an Indian citizen is employed by an Indian company in Germany, the income the
Indian citizen earns, and remits is:
a. part of German GNP and Indian GDP.
b. part of German GNP and Indian GNP.
¢. part of German GDP and Indian GNP,
d. part of German GDP and Indian GDP.
Answer: ¢

33. Suppose that gross national product at market price is $4300.5 billion, depreciation is
$550.1 billion, and indirect taxes are $399.3 billion. Then. which.of the following
appropriately shows the net national product at factor cost?

a. $3351.1 billion.
b. $4549.8 billion.
¢. $3851.2 billion.
d. $3750.4 billion.
Answer: a

Solution Hints: Answer is 3351.1 (Net National Produet at faetor cost= GDP at factor cost-
depreciation, where GDP at factor cost = GDP at market price- indirect tax, thus, Net
National Product at factor cost= $4300.5 billion- $399:3 billion- $550.1 billion)

34. Assume that an economy in a particular year has exports = 300, imports = 400, tax
revenues = 1,100, government purchases = 1,400, gross domestic savings = 900. Then the
level of gross domestic investment is:

a. 600
b. 700
¢. 900
d. 1100
Answer: b
Solution Hints: C+S+T=C+l+ 6 + (X-Z)
=$+T=1+ G + (X-2)
900+1100= 1+ 1400 + (300-400)
I=700

35. Assume that a country produces only two types of commodities: Wheat and Sugar. The
country imports Rice, The table below shows the price and the total quantity of Wheat and
Sugar produced and Rice imported, in year 2020 and 2021

Year 2020 Year 2021
Product Quantity (KG) Price (INR) Quantity (KG) Price (INR)
Wheat 500 10 700 20
Sugar 150 20 250 40
Rice 100 30 300 40
7




From the given table, what is the real GDP in 2021 at 2020 prices?
a.21000

b. 24000

¢. 8000

d. None of these

Answer: d

Solution Hints: Correct answer is 12,000, Real GDP in 2021 at 2020 prices is (700%10 +
250*20= 12000). Here, Rice is not part of GDP

36. When you reverse the digits of the number 14, the number increases by 27. How
many other two-digit numbers increase by 27 when their digits are reversed?

a. 4
b. 5
c. b
d 7
Answer: b

37. If the value of —2k+ (8-30k)" is positive, which of the following ranges represents
the value of k?
a. -4<k<(8/30)
b. k<0.25
c. 0<k<(8/30)
d. -2 <k<(8/30)
Answer: b

A X B
















