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Consider the following statements:

Statement I: All Booklets are Manuals.
Statement II: All Manuals are Catalogues.

If Statements | and Il are True, which one of the following conclusions can be
conclusively drawn?

All Manuals are Booklets.

All Catalogues are Booklets.
All Booklets are Catalogues.
All Catalogues are Manuals.
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The given Venn diagram shows numbers of players playing one or more than

one sport.
X Q.
Q"Q} '}C‘,%
Tennis
The percentage of players who play exactly two sports is closest to %.
1. 5
2. 14
3. 28
4. 32
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The value of a company is measured as the total value of its shares owned by
different investors. Rakesh owns 2/15 of the shares of a company. He sells 1/3
of his shares for Rs. 75,000/-. What is the total value of the company at that time?

Rs. 15,75,800
Rs. 16,87,500
Rs. 17,75,800
Rs. 18,27,500
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A car has wheels of diameter 36 cm. If it runs at a speed of 60 km/h, then the
rotation per minute (RPM) will be closest to

864
898
906
986
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A cylindrical container of radius 20 cm was filled with water up to 25 cm height.
A solid spherical ball of radius 7 cm was then immersed in the water. What would
be the approximate increase in water level in the container after the ball was fully

immersed?

1. 114 cm
2. 2.28cm
3. 550cm
4. 7.00cm
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The market share (%) and annual production of scooters from five automobile
companies P, Q, R, S, and T are shown in graphs.

MARKET SHARE (%)

PRODUCTION (Thousands of Scooters)
140 -
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If the profit of a company is directly proportional to the ratio of market share to
production, then which of the following statements isfare CORRECT?

Statement X: Companies T and P have same profit
Statement Y: Company R has the maximum profit
Statement Z: Company S has the minimum profit

XandY
Xand Z
Yand Z
Only Z
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Rahul and his father started jogging on a circular track of radius ‘r’ (r »2). Rahul
completed one round and stopped. His father got tired half way into the first round
and returned to his starting point along a straight line. What is the ratio of the
distances covered by Rahul and his father?

1 nrl(n+2)
2. 2nl(n+2)
3. 1
4. 2
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Kavita starts from her house and walks 200 m northward, then tums 45° right
and walks 70 m. After that, she turms 90° right and walks 70 m. Which of the
following is the closest value of the shortest distance between Kavita's current
location and her house?

296 m
240 m
200 m
223 m
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The initial monthly salaries of employees John, Riya, and Sunil were in the
proportion 4:3:5. After an increase of Rs 10000 monthly to all, the new proportion
becomes 6:5:7. What was the initial salary of Sunil?

Rs 20000
Rs 25000
Rs 30000
Rs 35000
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Numbers of Rose, Lotus, and Marigold plants in a garden are in the proportion
8:5:7. Later, 75%, 40% and 50% more plants of their respective categories were
added. What will be the new proportion of plants, in the same order?

5:34
4:2:3
5:4:3
7:4:5

Hmica) Pt
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What will be the digit at the unit's place of 13+ 23 + 33 + 43+ 53+ 63 + 73 + 83 +

937

1: O
2: 9
= S
4 9
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Suresh asked Ramesh to identify the person in a photo that the latter is holding.
Ramesh responds, "I have no brothers or sisters. However, that man's father is
my father's son." Who is the person in the photo?

Suresh

Ramesh
Ramesh’s son
Ramesh’s cousin
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Three identical semi-circles are arranged as shown. What is the diameter of the
semi-circles?
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A number is mistakenly divided by 2 instead of being multiplied by 2. What is the
change in the result caused by this mistake?

25%
50%
75%
100%
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1. 25%

2. 50%

3. 5%

4. 100%
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The following diagram represents the relationship between four categories.

The categories could be

Rivers, water bodies, oceans, sources of evaporation
Parliamentarians, celebrities, elected persons, professional politicians
Monkeys, four-legged animals, pet animals, land animals

Furniture, chairs, seats, wooden objects
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In a code, the word DELTOID is written as 3152893. Then LOTION could be

written as

1. 582986
2. 582981
3. 198396
4. 198392
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Sum of the digits of a two-digit number *ab’ is subtracted from the number and
the result is divided by 9. Then the result of this will be

always a

always b

neither a nor b

either a or b depending on a+b

L
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A circle of radius 1 unit is divided into four quarters and rejoined as shown below.

What is the area of this shape?
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A stock market trader has lost two thirds of her investment on a day. Next day

she recovered ane third of the previous day’s loss. What fraction of her initial
investment is she left with?
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Three friends, Mr. Rahman, Mr. George and Mr. Vedant, met after a long time.

They were wearing red, green and violet colour shirts. Mr. Rahman and the
person wearing violet shirt noticed that none of the three is wearing a colour that
starts with same letter as his name. Which one of the following is the correct
match of the persons with the colour of their shirts?

Rahman-Violet, George-Red, Vedant-Green
Rahman-Green, George-Violet, Vedant-Red
Rahman-Green, George-Red, Vedant-Violet
Rahman-Red, George-Violet, Vedant-Green
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1.  Rahaman-Violet, George-Red, Vedant-Green
2.  Rahaman-Green, George-Violet, Vedant-Red
3. Rahaman-Green, George-Red, Vedant-Violet
4. Rahaman-Red, George-Violet, Vedant-Green
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Let p. g be non-negative integers. Consider the following statements:
(A) There is an integer £ > 1 such that
p+k=q.
(B) There is an integer £ > 1 such that
q+k=np.
Which of the following statements is true?

1. There exist non-negative integers p, ¢ such that both (A) and (B) are true.
2. Both (A) and (B) are false if and only if p = ¢.

3. For all non-negative integers p and ¢, (A) or (B) is true.

4. There exists p # ¢ such that both (A) and (B) are false.
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Let

A = {B €(0,1) : pe N, g=2"forsomen € NU {0}, ged(p, q) = 1},
q

B = {B € (0,1) : pe N, g=2"5" for some n,m € NU{0}, ged(p, q) = 1},
q

C = {B €(0,1) : P has terminating decimal expansion }
q q

be subsets of (0, 1). Which of the following statements is true?

1. A;CandB%C
ACCCER
ACBGCC
ACB=C

> W
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Let A, B be non-empty subsets of N with cardinality | 4| > 2. Let
Si={f:A— B | fisone-to-one} and Sy ={g:B — A | gisonto}.
Which of the following statements is true?

1. If A ;Ct B and B is finite, then there is a one-to-one map from S, to S;.
2. If B = N, then there exists a one-to-one map from S, to B.
3. If B = N and A is finite, then there exists a one-to-one map from B to S;.

4. If A is finite, then S, is finite for any B.
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Let f: R\ Q — R\ Q be the function defined as

B 3r + 2
Cdr+ 3

f(x)

Let z; € R\ Q. Forn > 1, define z,.1 = f(2,). Suppose that the sequence (z,,),>1
converges to a real number ¢. Which of the following statements is true?

1. If ¢ i positive, then ¢ = ?
- .. 1
2. If £ is positive, then f = —.

\/{_

3. If 7 is negative, then { = —

o

—

4. If 7 is negative, then { = —5
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Let

1
f('.t) = 'Tlogr: 1 + —
I

for z € (0, 00). Which of the following statements is true?

1. f is unbounded.

2. f is increasing.

3. lim f(x) = 2.

T—$00

4. f is decreasing.
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Foreachn > 1, let f, : [0, 1] — R be defined as

nr if z € [U, ﬂ ,
falx) =92—nz ifze (% %} ._
0 ifze(21].

Which of the following statements is true?

fn)n>1 converges uniformly on [0, 1] to a continuous function f.
f‘?’l

)

) ), 1] to a discontinuous function f.
n)n>1 CONvVerges pointwise on

)

L (
2. (fu)n>1 converges pointwise on |(
3.(f 0, 1] to a continuous function f.
4. (fn)n>1 does not converge pointwise on [0, 1].
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Which of the following polynomials is the characteristic polynomial of a real 2 x 2 matrix
A such that trace(A) = 7 and trace(A?) = 29?

1. 24+ 7t+ 10
2. 2 —Tt+29
3.2 Tt —10

4. 2 —Tt+ 10
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ﬁmﬁﬁﬁﬁmagqawtrﬁzwamgAmaﬁm&ﬂﬁaa@a
g STEl trace(A) = 7 YT trace(A?) = 29?

1. 2+ 7t + 10
2. t? — Tt +29
3.2 —Tt—10
4. t2 — 7t + 10
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Let IF5 denote the field with 5 elements. How many 2 x 2 matrices with entries in [F5; have
rank one?
1. 125
2. 144
3. 145
4. 480
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Let X be the R-vector space of all twice differentiable real valued functions on [0, 1].
Consider the linear map ¢ : X — R? defined by ¢(f) = (f(1), f/(1). f(1)). Which of
the following statements is true?

1. The dimension of X /ker ¢ is 3.
2. ker ¢ 1s finite dimensional.

3. The dimension of X /ker ¢ is 1.

4. X is finite dimensional.
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29 0 55 17
1 28 46 26

17 13 33 38

21 67 0 12

Consider the real matrix A = . What is the largest real eigenvalue of

A?
1. 101
2. 67
3. 103
4. 113
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Let C|[0, 7] be the real vector space of real-valued continuous functions on the closed in-
terval [0, w]. For positive integers n, define f,, € C'[0, 7| by

“":El’f} ifz e (0,7),

falz) =< n if . =0,

(-1)"'n ifr=m.

Let V' be the real subspace of C|0, 7| spanned by { fi, fo, f3}. Consider the inner product
on V' given by

(f,9) = ; /: f(z)g(z) sin® zde.

Which of the following statements is true?

l. fheV

2. {f1, f2, f3} is an orthonormal basis of V.

3. The dimension of V' is 2.

4. {f1, f2, f3} is an orthogonal set but not orthonormal.
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Let V = {ax® + ba? + cx | a,b,c € R}. For f € V, define

where f’ denotes the derivative of f. Which of the following statements is FALSE?

1. () is a positive definite quadratic form on V.
2. () takes every positive real value.

3. Q(x) =2.

4 Forall f,g € V, Q(f +g) = Q(f) + Qo).
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A fF V = {ax® +ba? +cx | a,b,c € R}. TRET Y f e V & faT, AT
qReTT o

1

QU = [ (f(t)dt,

-1
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Let f : C — C be a polynomial map. For R > 0, let vz : [0,1] — C be the map
t — Re?™ Suppose that there exists ¢ € R such that

1
/ﬂ (F oy (Oa ()] df —s ¢ as B —s oo,

Which of the following statements is FALSE?

1. The function zf(1/z) — 0 as |z| — oc.
2. The function f is constant.

3.c=0.

4. ¢>0.
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z—1
241

Let X be the image of the interval [0, 1| under the Mobius transformation f(z) =

Which of the following statements is true?

1. X is the line segment joining —1 and —i.

2. X={"|0¢e . %]}
3. X is the line segment joining —1 to 1.
4. X={"|0e[-Z.7]}.
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Which of the following statements is true?

1. There exists an entire function f such that f(")(0) = T%r for all positive integers n.

2. There exists an entire function f such that f(™(0) = n!n™ for all positive integers n.

3. There exists an entire function f such that f)(0) = (n — 1)! for all positive integers
n.

4. There exists an entire function f such that f(")(0) = n!n for all positive integers n.
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Let f be an entire function such that f(C) C {z + iy | y = x + 1}. Which of the following
statements is true?

. [f(2)] = ocoas |z| — oc.

2. M—)(Jas
z

3. 2f(z) = Oas |z] = oc.

z| — oo.

4. f(z) = 0as |z| = oc.
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1. [f(2)] = o0 9 |2] — .
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Which of the following statements is true?
I. pt1+ (p— 1)! for some odd prime p.

2. p|(1234)P~1 — 1 for all primes p > 700.
3. There exist a € Z and a prime p > 11 such that p { a” — a.

4Pt gr))fj

for some odd prime p.
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Let A be a subring of the field of rationals Q such that for any nonzero rational » € Q,
r € Aorl/r € A. Which of the following statements is FALSE?

1
. Theset<aec A: — ¢ A U{0} is an additive subgroup of Q.
a

2. A has at most one maximal ideal.
3. If A # @, then A has infinitely many prime ideals.

4. For any nonzero a,b € A, a divides b or b divides a in A.
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Which of the following statements is true?

1. The ideal 27Z[i] is maximal in Z][].
2. The ideal XC[X, Y] is maximal in C[X,Y].

3. The set of all polynomials in C[X] whose coefficients add up to 0 is a maximal ideal

in C[X].
4. The ideal (/2 — 1)Z[v/2] is maximal in Z[/2].



Question Number : 39 Question Id : 562954114 Question Type : MCQ Option Shuffling : No Display Question Number : Yes Is Question Mandatory :
No Calculator : Yes Response Time : N.A Think Time : N.A Minimum Instruction Time : 0 Single Line Question Option : No Option Orientation :
Vertical Allowed Progression : Yes Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow

Volume Control : No
Correct Marks : 3 Wrong Marks : 0.75

P d O il a1 agas T 82
1. aquTSTaelr 2Z[i], Z[i] # 3fTass g
2. AU XC[X,Y], C[X,Y] & 3f=ess gl
3. C[X] % ¥ |l SgUel 1 AHTY TSRS IUMhT &1 AT 0 T
g, C[X] # 3fass urarael gl
4. IOTSAEAT (V2 — 1)Z[V2], Z[V?2] & 3ass gl

2

Question Number : 40 Question Id : 562954115 Question Type : MCQ Option Shuffling : No Display Question Number : Yes Is Question Mandatory :
No Calculator : Yes Response Time : N.A Think Time : N.A Minimum Instruction Time : 0 Single Line Question Option : No Option Orientation :
Vertical Allowed Progression : Yes Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 3 Wrong Marks : 0.75

Let S = {1,2,3,4,5} be equipped with the topology 7 = {0}, {1}, S}. What is the number
of homeomorphisms of S onto itself?
1. 25
2. 120
24
4. 6
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If p(x) = x is a solution of the ordinary differential equation (ODE)

fy (2 1) (,d 0<z<
_ — _ T— — 17 =U, L T o0,
dz? 2 dx

then the general solution of the ODE is given by

l. (a+be )z, a,beR
2. (a+be*™)z, a,beR
3. ae® +br, a,b e R

4. (a+be*)x, a,be R
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I o(z) = = [AFT ATYUROT aFhelel THHIOT (ODE)

d*y 2 N 1 dy
— [ = + = T
dx? 2 dx

-y ) =0, 0<x <o,

& T &, dl ODE &T <9 g ToleT glem

1. (a + 1)63_2“’) x, a,beR
2. (a + bez"‘“) xr, a,b€R
3. ae® +bx, a,.be R

4. (a+be*)z, a,beR
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Let (A, )nen be the sequence of eigenvalues of the Sturm-Liouville problem

d dy A o
— [z +—y=0, 1<z <e™,
dx dx T

y(1) =0,y (62"") =0.

1
Th — is equal t
Bﬂnz::lAn 15 equa O
L
12
3
;T
4
i
16
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Let u = u(z,y) be the solution to the Cauchy problem

du du
(y+u)—+y—=x—y, xR, y=>0,
Ox Ay
u(r,1) =1+ z, r e R.

Then which of the following statements is true?

I u(l,1) =2
2. u(2,2)=14
. 3

3. u(3,3) ==
u(3,3) 5

2

4. u(4,4) = 3
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Let u = u(xz,t) be the solution of

Pu Pu
—0,7€R, t>0,

u(z,0) =1+ 2 reR,
ou
a(:}:,ﬂ) =x+1 zeR.

Then the value of u(1, 1) is

1. 2

~ o

4

)

el
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AW 6 u=u(x,t) AFT FHT g &

0%u  0*u

ot2  0x2
u(z,0) =1+ 27, =R,
ou

g(mgﬂ):w—l—l, x € R.

=0, zeR,t>0,

ad wu(1,1) & AT &
1. 2
2.3
3. 4
4
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If the function s : [0, 4] — R defined by

a(lr =22 +b(z—1)* 0<z<1,
s(xz) = (r —2)%, 1<z <3,
2e(x —2)* + (z—3)*, 3<ax<4

is a cubic spline, then the value of 2a + b + 2c is

1. 2
2.3
3.4
4.5
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fg e garT aRART HeleT s:[0,4] - R

a(r —2)2+b(x —1)2, 0<z <1,
s(x) =1 (x — 2)2, 1<z <3,
2¢(z —2)*+ (z—3)%, 3<x<4

TR TCellseT (cubic spline) &, dd 2a + b+ 2c T AT §
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2.3
3. 4
4
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Let y(x) be the extremal of the functional

s

Iyl = /4 ((y;)z — 4y + 23.".y) dx
J0
subject to y(0) = 0, y (B = 1. Then y(x) is equal to

1. (l — %) sin(2z) + x

2. (l ) sin(2r) + —
3. (l ) sin(2x) — x
4. (l+ 16) sin(2z) — E
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A F y(z) FT Beleddh FHT TAF §

m

Tyl = | ()2 — 4? + 22y) do
0

=T y(0) =0, 1 ;(4):1. as y(z) @FT & TR §

—_
P
[SY
[

m .
Z) sin(2z) +

(1 — ;)) sin(2x) + %
3. (1 + %) sin(2x) — a
(

1+ 7T)Sin(Q )
16 !
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If y(x) is the solution of the integral equation

1
y(z) = 2* + 2 / xty(t) dt,
Jo

then which of the following statements is true?

3.y/(0)+y' (1) =5
4 y(-D)+y(1)=3
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It y(x) T@FT HATRA HHRIOT Al & g

1

y(x) =22 +2 [ aty(t)dt,
0

a9 &7 & ¥ &l a1 gFdeg g g7

1. 9(0) +y(1) = 5
2. y(-1) +y(1) =1
350 +v(1) =
4
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Suppose a dynamical system has the Lagrangian
.\ 2 )2 2 L.
L= (@1) + (G‘z) + (Ql) + d1q2

If p; and p, are momenta conjugate to g, and go, respectively, then which of the following
statements is true?

L.p1r=2q,p2=0

2.p1=—q,p2=0

. 01
3= k=0

2
4. p1=q.p2=—q
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A b e Ifadr a7 & AT el @ &
L= (q1)*+ (¢2)* + (q1)* + 4142

i py AU py HAW ¢ TUT qo, & YOI HITAT §, a9 e 7 @
Pl AT daFdeT T &7

1. p1 =2q1, p2 =

2. p1=—q1, p2=0
q1

3. P1 = —55 P2 = 42

4. p1 =q, p2 = —¢
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Suppose that we have a data set consisting of 2n + 1 observations for some n € N. Value

of each observation is either = or x + r, where x € N, > (. Then, which of the following

statements is always true?

1. The mean and median of the data will be different if and only if r > 0

2. Variance of the data is positive if and only if r > 0

3. Mean and mode of the data will be same if and only if = 0

4. Median and mode of the data will be same for all values of > 0
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A biased six-faced die is tossed once. Suppose that the probability of any prime number

showing up is twice that of any non-prime number showing up. Then, the probability that
an odd number will show up is

.1
2.2
3. ¢
4
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Let Z1, Z>, ... be a sequence of independent and identically distributed random variables
having discrete uniform distribution over {1,2,...,2024}. Let Y, = > ", Zi, n > 2.
Further, let X, be the remainder when Y, is divided by 2025. Then, which of the following
statements 1s true?

. lim, , P (X, =0) = ﬁ
2. limy, 0 P (X, =0) = ﬁ
3. lim, . P(X,=0) = Wlu
4. limy, o P (X, = 0) = 5
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2. lim, P
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A mobile manufacturing company uses two brands of batteries for its mobiles. The life
(in years) of batteries of Brand I follows an exponential distribution with the probability
density function

e, ifr >0,

0, otherwise,

f(2) =

and that of Brand II follows a gamma distribution with the probability density function

%e"""'fz, if z >0,
g(x) = .

0, otherwise.

The company uses the batteries of Brands I and II in proportion of 20% and 80% respec-
tively, in its mobiles. The probability that a randomly selected mobile has the battery life
more that 2 years is

1. B2

2. He2+2e)
3. He? 48
4. %(4(.’._2 + 2¢e71)
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1. 15353_2
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3. f(e7?+8 1)
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Consider a discrete random variable X with the probability mass function

& &, 0
where 6 € (0,1) is an unknown parameter. In a random sample of size 90 from this
distribution, the observed counts for X = 0, 1 and 2 are 20, 60 and 10, respectively. Then,
the maximum likelihood estimate of ¢ is

L
2.}
3.2
.
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Let X be a random sample of size 1 from the probability density function

9—;;((7' — ;1“.)2, if0<z<d,

0, otherwise.

f(x]0) =

If (1—XAJ , 1_—\,\’) is a confidence interval for # with confidence coefficient 1 — «, where

Ai € (0,1),7=1,2, A\ < Ay, and a € (0, 1), then which of the following statements is
true?

. M= XNi=1-a

2. M- M=1-a

AN -M=41-q)

4. 23—\ =9(1-a)
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AR fF X et 9T Oeicd Wolel # § AT 1 &I Agfeod Tider
3

20—-2)% A 0<z <0,
0, AH=gAT |

gfe faeaegar quneh 1 — o & fAT, ¢ & e AeEregdr e
(%%) g, S8 A\ € (0,1), i =1,2, A\, < Ay, AT a € (0,1), ad

FT & @ i I gedeT T §?

1.2 -N=1-a
2. N -N=1-a
3N - =4(1-aq)
4. N3 -\ =9(1-a)

Question Number : 55 Question Id : 562954130 Question Type : MCQ Option Shuffling : No Display Question Number : Yes Is Question Mandatory :
No Calculator : Yes Response Time : N.A Think Time : N.A Minimum Instruction Time : 0 Single Line Question Option : No Option Orientation :
Vertical Allowed Progression : Yes Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 3 Wrong Marks : 0.75

Let Xy, Xo,..., X, be a random sample from a continuous distribution with the common
probability density function

209 ._
f(zlp) = { ovro T >2
0, otherwise,

where ¢ (> 0) is an unknown parameter. Suppose P(Y > 32, ;) = [, where Y ~ x?2 . For
testing Hy : 6 = 1 against H; : 6 > 1, a uniformly most powerful test of size a, 0 < av < 1,
will reject H if

LY InX;
2.3 InX;
3. InX;
4. 37" InX;

> %x%m +nln?2
< %Xgn,l_a +nln?2
> X2 .+ nln2

<

X2 1 a+nin2
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STET 0 (> 0) S AT Irael §1 AT & P(Y > 12, 5) = 3, &Y ~ 2.
Hy:0>17% &A%Y Hy: 0 = 1 &1 U&7 & & AT, AT o,
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1Y InXi > 5x3,0 +nin2
2. 3 InX; < 333,10 +nIn2
3. YiiInX; > Xi.,a +nln2

4. >, InX; < Xf,,_.l_a, +nlin2
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Suppose the distribution of X given ¢ is normal with mean ¢ and variance 15. Further, let

the prior (improper) distribution of # be proportional to 1, —oo < # < oc. If the observed

value of X is 13, then which of the following statements is true?

1. Posterior mean = Maximum likelihood estimate of #, Posterior variance = Var(X|¢)
2. Posterior mean = Maximum likelihood estimate of ¢, Posterior variance < Var(X |6)
3. Posterior mean > Maximum likelihood estimate of ¢, Posterior variance = Var( X |6)

4. Posterior mean > Maximum likelihood estimate of ¢, Posterior variance < Var(X |#)
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A foh feT 710 0 & OT X &1 g ya@dAT § [Sger Ay ¢ qur
TEROT 15 &1 T, &R & 6 &1 99 (3EfRId) deod 1 & AU g,
BT —o0 <0 < oo. TG X T 8T AT 13 8, a9 F7 § T &l @r
deFded e &7

1. 9T ATET = ¢ &l HhdH FHTAAT HTehole,
9T FHIUT = Var(X|0)

2. 99T HATEY = ¢ I HATAhdA FHTIAAT 3Thele,
9T 980T < Var(X|0)

3. U HATET > & ThdH FHAAT AT,
9T FEIUT = Var(X|0)

4. 9T AT > § I AhdH HATAAT HTehol,
9T 90T < Var(X|0)
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Consider the multiple linear regression model y; = Sy + Sixy + -+ + Fsxsi + €, 1 =
1,2,...,29, where €3, ¢, ..., €29 are independent and identically normal distributed with
mean () and variance 0. Suppose the model is fitted using the method of least squares. If
the calculated value of the F'-statistic for testing the significance of regression is 2.50, then
the possible values of R? and Adjusted R? are respectively

1. 0.30 and 0.10
2. 0.50 and 0.30

3. 0.50 and 0.16
4. 0.30 and —0.10
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X1 0 1 00 X 300 X4
Suppose | Xy | ~ Nj 01,10 1 0 and | Y| =12 2 0 X5 |. Then
X3 0 001 Z 4 0 4 X5
the partial correlation coefficient py z y is
1
L3
2. 2
3
3.3
4. 0
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Suppose we want to estimate the population mean Y of a variable for a finite population
of size 85, with 34 Statisticians and 51 Biologists. We consider the following sampling
scheme:

A stratified random sample with 2 strata of Statisticians (Stratum-1) and Biologists (Stratum-
2), where 12 Statisticians and 15 Biologists are drawn from Stratum-1 and Stratum-2, re-
spectively, using SRSWOR scheme.

Denote g, 75, and y as the mean of the variable among the Statistician sample, Biologist

sample, and the combined sample, respectively. Which of the following is an unbiased
estimator of Y'?

L.y
205 + 3]
5 J.s—ir— B
5)
3 dys + oyp
' 9

1

5

4 12+15
12

—
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Solve the following linear programming problem:
maximize z = + ¥y
subject to

or + 3y < 30
2z 4+ 6y < 25
20—y <8
x>0,y >0.

Then the optimal value of the objective function is

[
o

B .

Si% IR ol

25
6

1

2
3.
4
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Consider the sequences (s, ),>1 and (¢, ),>1 defined by

T 1 T n (_ J_ ) |£|.'
&, = (kl)z dnd tn = Z i T .

k=0

Which of the following statements are true?

l. imsupt, <limsups,

o TL—r 20

2. limsupt, <e

n—roC
. 2
3. iminfs, >e¢
TL—r D0
4. liminft, > e
TL—r DO
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1. limsupt, <limsups,

TL—r 00 N—roo
2. limsupt, <e
TL—r 00
3. liminfs,, > €2
TL—+0C

4. liminft, > e

n—roC
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What is the value of the limit

1 I .
lim —[(n+1)(n+2)-(n+n)]"/"?

n—roo fl

D= D

log.2 —1
4. 2log, 2 -1
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Let ( fn)n>1 be a sequence of real-valued functions on R. Which of the following statements

are true?

1. If each f,, is uniformly continuous and (f,,),>1 converges to f uniformly, then f is
uniformly continuous.

2. If each f,, is bounded and (f,,),>1 converges to f pointwise, then f is bounded.
If each f, is bounded and continuous, ( f,,),>1 converges pointwise to a bounded and
continuous function f, then the convergence is uniform.

4. If each f,, is differentiable and ( f,,).>1 converges to f uniformly, then f is differen-
tiable.
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IFTRART a1 §, a9 f Uh-GAd: ddd g
2. g g f, IRECH § TUT (f,),>1 FgaR f o HFART grar
g, @ f IReey &l
3. I A+ f, URSCY § dUT ¥aAd &, dd (fn)n>1 IRECYH TUT
FAd ®oldl [ W Hgar AR giar &, a9 3ifeaRor veh-aaT
gl
4. G IS f,, HThAAT & AT (f,,),>1 TH-HAGIA: [ W ATFART
gIaT §, d9 f el gl

Question Number : 64 Question Id : 562954139 Question Type : MSQ Option Shuffling : No Display Question Number : Yes Is Question Mandatory :
No Calculator : Yes Response Time : N.A Think Time : N.A Minimum Instruction Time : 0 Single Line Question Option : No Option Orientation :
Vertical Allowed Progression : Yes Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4.75 Wrong Marks : 0 Max. Selectable Options : 0
Let f be a bounded, twice continuously differentiable real-valued function on (0, oo) such
that f”(x) > 0 for all z € (0, oc). Which of the following statements are true?
l. f'(z) <O0forall z > 0.
2. lim f'(z) =0.
00

3. lim z f'(x) need not exist.
4. lim zf'(z) = 0.
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1. f(z) <0 G z >0 & Tav]
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Foreachn > 1, let f,, : R — IR be a function defined by

—‘.I'LAII'Z

c

n

Which of the following statements are true?

I. (fn)n>1 converges uniformly to 0 on R, and ( f},),~1 converges uniformly to 0 on the
interval (—M, M) for some positive real number 1.

2. (fn)n>1 converges uniformly to 0 on R, and (f),>; converges pointwise to 0 on RR.

. (fn)n=1 converges uniformly to 0 on R and ( f},),>1 does not converge pointwise to ()
on R.

4. (fn)n>1 converges pointwise to 0 on R but not uniformly on R.
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Let f and g be real-valued Riemann integrable functions on [a, b| such that g([a, b]) C [a, b].
Which of the following statements are necessarily true?

1. The composition f o g is Riemann integrable.

2. If g(z) # 0 for each x € [a, b|, then ! is Riemann integrable.
9

3. The positive square root \/f2 + ¢? is Riemann integrable.

4. The composition f o g is Riemann integrable, if both f and g are continuous.
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Let i denote the Lebesgue measure on R. Suppose that f is a non-negative Lebesgue
measurable function on R. Let 0 = ag < a; < as < --- be an unbounded sequence such
that

Upi1 < Cay,

for some real number ¢ and for all n > 1. Let
A = {T eR | ap < f(r) < (Lk+1}
for each £ > (. Which of the following statements are true?

1. If f is Lebesgue integrable on R, then Z ay p (Ayg) is finite.
k>0
2. Ifz ay p (Ay) 1s finite, then f is Lebesgue integrable on R.
k=0
3. Ifz ar pt (Ayg) is finite, and f(z) > a; forall z € R, then f is Lebesgue integrable

k>0

on R.
4. Ifz ay p(Ay) is finite and f is bounded, then f is Lebesgue integrable on R.

k=0
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k>0
2. T Y ap p(A;) IRIAT B, T R W f o7 FARAT &
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Let f : R? — R be a twice continuously differentiable non-zero function such that
f(t;‘)',"[._ ?f.’l'.‘-g) = tzaf(;fil, ;I‘Q)

forallt > 0 and (71, z2) € R?2. Which of the following statements are necessarily true?

()f af o

1. @ Brl 1)+ d(?’rz(l 1) = f(1,1)
(3f ] of N

2 5L =1) = (1, —1) = 3f (1, 1)

Qf Zf (;')Qf
3. af 12 5 (71, 3) + Tg,) 5 (21, 2) + zrlrgf}rlﬁrg

)Qf f)gf 0 f
4. a2 — (71, 22) + 55 912 (x1,22) + Zrlrgm

(@1, 22) = 6f (21, 22)

(z1,22) = 9f (21, 22)
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f (t.’]‘:l, t.TQ) = f‘%f (.’131,332) .

e aFdeal 7 & id & TT §2

of af .
1. 3——(1,1 : 1,1) = f(1,1
Iy eslan =
of of .
0? 0 f *f
3. T%a—T%(TlTQ) - Tga—q:};(:rl?‘g) + 22129 . (x1,22) = 6f(x1,72)
0 f 0 f O*f

4. T%a—T%(.’rng) + z2 (x1,x2) + 21122 (z1,22) = 9f (21, 22)

dz3 Ox10x2
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Let M>(R) denote the space of real 2 x 2 matrices. Let S be the vector subspace of
M5(R) comprising of all symmetric matrices. Let F' : M5(R) — S be the map defined by
F(X)=XXT. Let DF, : My(R) — S be the derivative of F' at A € M,(R). Which of
the following statements are true?

1. If AAT = I, then DF, : My(R) — S is surjective.

2. If AAT = I, then DF,4 : M2(R) — S need not be surjective.

3. If Aisinvertible, then DFy : M;(IR) — S is surjective.

4. If A is not invertible, then DF 4 : M3(R) — S is surjective.
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& F: MyR) —s Tar gfafes § St F(X) = XX carr afiveniva gl
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1. A AAT = I, d9 DF, : My(R) —S 3o g

2. fE AAT = I, AT DF, : My(R) —S T TTOIET gleTl AR oTgf

gl
3. e A SGhAMT B, T DF4 : My(R) —S 3o gl

4. afg A gerAvNT 6T §, 0 DFy : Ma(R) —S 3ol g
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Let C'[0, 1] be the R-vector space of real valued continuous functions equipped with the
norm

IfIl = sup [f(z)].

ze(0,1]

Let T : C[0,1] — C[0, 1] be defined as

T(f)(x) = /r f(t)dt, forz € [0,1].
Jo
LetT" =ToTo---oT (ntimes). Which of the following statements are true?
1. There exists o € (0, 1) such that for all f, g € C[0, 1],
1T(f) =Tl < el f —gll.
2. There exists « € (0, 1) such that for all f, g € C[0, 1],
IT%(f) = T*(9)l| < allf = gll-

3. Theset {f € C[0,1] : T(f) = f} is a singleton set.

4, |T™]| — oc as n — oc.
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A T C[0,1), aEdfdd ATF aTer Tdd Bl $HI R-AfGT FATE §,
o9 W @ Ads od &

If = sup [f(x)].

z€[0,1]

A & 7:CJ0,1] — C[0,1] AFTaq aRenf¥a g

T(f)(z) = fn:ﬂf(t)dt, z€[0,1] & forT.

AT F IT" =ToTo---oT (n 9R). [AFA gaFdedl H F &l & T 82
1. &5 ac(0,1) 39 IhR A & & @l f,9 € C[0,1] & faw,
1T -T() <l f-gll
2. %% ac(0,1) 3@ IPR T g & Tl f,9c C0,1] & AT,

I T*(f) = T*(@g) I<al f—g|

3. @HTEd {f € C[0,1] : T(f)= [} Uh Uehel THTTY ¢ |
4. || T™ |— oo ST n — 0.
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Let V be the R-vector space of all polynomials with real coefficients. Let f(z) = x*+xz+1.
Which of the following subsets of V" are linearly independent?

L {f"(x), f(z) — f(z —1),1}

2. {fla+1) = f(z), f(z) — f(z —1),1}
3. {f(@), f'(z), 1}

4 {fl@+ 1), flz—1), f2)}
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Consider the field F5 consisting of 3 elements. Let V' be an [F3-vector space of dimension
3 and W an [F3-vector space of dimension 2. Which of the following statements are true?

1. The number of two dimensional subspaces of V" is 13.

2. The number of surjective linear transformations from V' to W is 624.

3. The number of one dimensional subspaces of 17 is 13.

4. The number of linear transformations from V' to W is 3°.
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Let A, B be distinct 2 x 2 real matrices. Which of the following statements are true?

1. If A is invertible, then AB and B A have the same minimal polynomial.
2. 1f 0 is an eigenvalue of A, then 0 is an eigenvalue of AB.
3. If 0 is the only eigenvalue of A and of B, then 0 is the only eigenvalue of AB.

4. If AB and B A have the same minimal polynomial, then either A or B is invertible.
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Let S.T : C? — C? be C-linear transformations and I denote the identity transformation
on C?. Which of the following statements are necessarily true?

. (ST —T5S)? = A for some A € C.

2. The characteristic polynomial of (ST — T'S)* is (z — A)? for some A € C.

3. If ST — T'S has only one eigenvalue, then ST — T'S = A for some A\ € C.

4. If ST — TS has only one eigenvalue, then (ST — T'S)? is the zero transformation.
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1. 3T \e C & fAw (ST - T5)? = AL
2. 5 \e C & fAU (ST - T5)? & HfAeiOs sgae (« - A)* Tl
3. Ffe ST — T'S &1 shdel Ueh RIS AW §, a9 F& \e C &
fow, ST - TS = AL

4. gfe ST — TS @1 dhdd Ueh AAEIOR AT g, dd (ST — T'5)?
YT FITT §
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Let T : C” — C7 be a C-linear operator with eigenvalues 2. 3 and 5. Consider the subspace
W= {veC" : (T - 5I)* = 0 for some integer k > 0}

of C. Suppose that (T'— 21)%(T — 31)*(T — 5I)? = 0. Which of the following statements
are necessarily true?

1. T has at least four linearly independent eigenvectors.

2. dimW > 2.

3. ker ((T — 21)%%) = ker ((T — 2I)2%5)

4. (T —2I)(T — 3I) is a nilpotent operator.
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T:C" = C7 & CYWP ThRS A Todsd AAAT0F AT 2,3 JaT
581 C7 & AT 3ggAte W fdar ¥

W:={veC” : (T-50)* =0, T quiis k>0 & faT}
AT 6 (T —20)2(T - 30)*(T —51)? =0 gl @ gadeai & 4 i &
ATGThd: T 82

1. T & &H q HH IR Whd: Faax JfAaarors afeer g1
2. dimW > 2.

3. ker ((T" —21)%0%%) = ker ((T" — 21)2026)

4. (T —2I)(T — 31) Y (Aerdicee) FhRE &
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Which of the following matrices are similar over R to the matrix

-1 1 00
0 -1 0 0

A ) ,
A 0 0 11
0 0 01

A R
o1 0 2
\0 01 0)
(000 1\
, [t o0 0
o1 0 -2
\0o 01 0)
/00110
100 1
3 looo
\0 0 1 0
0100
1000
Yoo
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& AT g7
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1|1 00 o0
1o 1 0 2
\0 0 1 0)
(000 1\
5 [1 00 0
“lo 1 0 -2
\0 0 1 0)
(0110\
5 [1 001
1o 0 0 1
\0 0 1 0/
(0100\
4 |10 00
10 0 0 1
\0 0 1 0/

Question Number : 77 Question Id : 562954152 Question Type : MSQ Option Shuffling : No Display Question Number : Yes Is Question Mandatory :
No Calculator : Yes Response Time : N.A Think Time : N.A Minimum Instruction Time : 0 Single Line Question Option : No Option Orientation :
Vertical Allowed Progression : Yes Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4.75 Wrong Marks : 0 Max. Selectable Options : 0
Let V' be a finite dimensional complex inner product space. For a linearmap 7" : V' — V,
let 7™ denote its adjoint. Which of the following statements are true?
1. If trace of T'T* is zero, then T = (.
2. Letv € V be such that 7*7T'(v) = 0. Then T'(v) = 0.
3. Suppose T'=T"* and N > 1 be an integer. Let v € V' be such that TzN(-u) = (. Then
T(v)=0.
4. Suppose that TT* = T*T and N > 1 be an integer. Let v € V be such that TV (v) =
0. Then T'(v) = 0.
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1. af& 77" &1 3G (trace) AT &, a9 T =0 &l
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Let B(v,w) be a nondegenerate symmetric bilinear form on R? and let q(v) = B(v,v)
be the corresponding quadratic form. Suppose there exist vectors v,w € R? such that
B(v,v) = 0 and B(v,w) # 0. Which of the following statements are necessarily true?
l. B(w,w) =10
2. There exists an o € R such that g(av + w) = 0.
3. There are infinitely many o € R such that g(av + w) = 0.

4. qis equivalent to the quadratic form

Q(z,y) = z* — y* for all (z,y) € R*.
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1. B(w,w) =0
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Let f be an entire function which is not a polynomial. Let
A={aeC| f"™(a)+#0foralln > 0}.
Which of the following statements are true?

A is nonempty.

A is finite.

W=

A is infinite.

s

A is uncountable.
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Let f be an entire function. Which of the following statements are true?

4. If f is a non-constant function then f (%) has a pole at 0.
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Let v : [0,1] — C be the function ¢ — ¢*™ and

I = /(zze%d:.

Which of the following statements are true?

1. 1=0
1
2. EIE {4n : ne€ Z,n>1}
1
3. I =2m —
ﬂ;n!

oo

o 1
4. 1 =am Z n!(n+1)!

n—=
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Let D* = {z € C : 0 < |z|] < 1} be the punctured unit disk and f be a bijective
holomorphic map of D* onto itself. Which of the following statements are true?

1. lin}j f(z) does not exist.

2. lin}j f(z) exists and has absolute value < 1.

3. lim f(2) =0

z—0

4. There exists # € R such that f(z) = ez for all z € D*.
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Let GG be a group, H a subgroup of G, and T = {gH | g € G}, the set of all left cosets of
H in GG. Let Sy be the set of all permutations of 7 and 7 : G — Sy be the map defined
by 7(g)(g1H) = gg,H. For a prime number p, let F, denote the field with p elements. In
which of the following cases is ker 7 trivial?

I. G = GLy(F,) and H is a subgroup of order p.

2. G =SLy(F,) and H is a subgroup of order p.

3. p=3 (mod 4), G = GLy(F,)/SLy(F,) and H is a subgroup of order 2.

4. p=1 (mod 4), G = GLy(F,)/SLy(F,) and H is a subgroup of order 2.
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Wwwmﬁ, WW:G%S'TWﬂ(g)(ng):gngm
TRATTYT JfafaT ARl 39T &A1 p & AT F, &1 p ragdl & &7
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For a group G, let Aut(GG) denote the group (under composition) of all bijective group
homomorphisms from G onto itself. Which of the following statements are true?

1. If G1, G are two groups such that Aut(G,) is isomorphic to Aut(Gy), then G is
isomorphic to (.

2. If |G| = 2, then Aut(G x @) is abelian.

3. If G is the group of complex numbers under addition, then Aut(G) is abelian.

4. If 3 is finite, then Aut(() is finite.
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Let G; and GG be subgroups of a group GG. Which of the following statements are true?

1. If G4 is normal in G, then (G2G1)/G1 = Gy /(G2 N Gh).

2. If H, and H, are normal subgroups of (G; and (&, respectively, then
((;1 X Gz)/(Hl_ X Hg) = (GJ/HI) X (Gz/Hz)

3. If G, is normal in GG5 and G5 is normal in (7, then (', is normal in G.

4. Every subgroup of prime index in G is normal.
Question Number : 85 Question Id : 562954160 Question Type : MSQ Option Shuffling : No Display Question Number : Yes Is Question Mandatory :
No Calculator : Yes Response Time : N.A Think Time : N.A Minimum Instruction Time : 0 Single Line Question Option : No Option Orientation :
Vertical Allowed Progression : Yes Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow

Volume Control : No
Correct Marks : 4.75 Wrong Marks : 0 Max. Selectable Options : 0

A fh G, AU G, U GAE G & 398HE g1 A gadedl § 4 i
¥ /I §?

1.3 G F G TIHART &, a9 (G2G1)/Gr = Ga /(G2 N GY).
2. Ifg H, qUT H, HAW G U G, & JHART 3THAG &, dd

(G1 x G2)/(Hy x Hy) = (G1/H1) x (G2/Hz).

3. I G, A G, THACT g AU G H G, YOHAGT §, d9 G H G
JaTAT gl

4. AT Fahieh (index) HT Tedsh 3THHAE G H YHHAY g




Question Number : 86 Question Id : 562954161 Question Type : MSQ Option Shuffling : No Display Question Number : Yes Is Question Mandatory :
No Calculator : Yes Response Time : N.A Think Time : N.A Minimum Instruction Time : 0 Single Line Question Option : No Option Orientation :
Vertical Allowed Progression : Yes Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4.75 Wrong Marks : 0 Max. Selectable Options : 0

Let f : Q[X]| — Q[X] be a ring homomorphism with f(1) = 1. Forn > 1, let f* =

f O0--+0 f . Which of the following statements are true?
S—— e ——

n times

1. If f is onto, then so is " for all n > 1.

2. ker f**! =ker f" for some n > 1.

3. If f is onto, then f is one-to-one.

4. If f is one-to-one, then f is onto.
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Let f(X) =X+ X +1€ QX]and g(X) = X° — X +1 € Q[X]. Which of the
following statements are true?

1. f(X) is irreducible in Q[X], but g(X) is not.
2. g(X) is irreducible in Q[X], but f(X) is not.
3. Both f(X) and g(X) are irreducible in Q[X].
4. Neither f(X) nor g(X) is irreducible in Q[X].
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Let p > 2 be a prime number. Let ), denote the field with p elements and Fp an algebraic
closure of IF,,. Which of the following statements are true?

I. Let f(X) € F,[X] and a be a root of f in F,. Then F,(«) is the splitting field of f
ml,.

2. Let f,g € F,[X] be irreducible polynomials of same degree and « be a root of f in
F,. Then F,(a) is the splitting field of g in F,,.

3. F,[X] has infinitely many irreducible polynomials.

4. Theset{a +b|a,b e F,}is contained in {a* + b* | a,b € F,}.
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Letp : R — R be a nonconstant polynomial. Which of the following statements are true?

1. The preimage of a compact set under p is a compact set.
2. The preimage of a connected set under p is a connected set.
3.

Every point z € R has an open neighbourhood U, such that the restriction p|y, is a
homeomorphism onto an open set in [R.

4. The image of a bounded set under p is a bounded set.
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Consider R with the usual topology and S = {a + b2 | a,b € Q} C R with the subspace
topology. Which of the following statements are true?

1. Sis dense in R.
2. S\ Qis dense in R.
3. 5\ Qis discrete with subspace topology on S.

4. S'is connected.
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Let D = {(z,y) eR? : =1 <2<1,-1<y<1},and f : D — R be the function
defined by
f(z,y) =1+ /y;, where y, = max{y, 0}.

Consider the initial value problem (IVP)

dy

— = f(z,), y(0) =0.

Then which of the following statements are true?

1. fis a Lipschitz continuous function on D
2. fis NOT a Lipschitz continuous function on D
3. IVP has at least one solution

4. IVP has NO solution
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Consider the ordinary differential equation (ODE)

d?y

(Ey 21 d F —
dr? (CO"(T))E + (sin(x))y = 0.

Let ¢1(x), wo(x) be solutions of the ODE, satisfying

dpr
21(0) = 1, % 0) =0, and »(0)

dez

0.
" dx

0) =1.
Then which of the following statements are true?

1. @1(x + 2m) is also a solution of ODE

2. po(x + 4m) is also a solution of ODE

3. There are NO constants a, b such that pq(x + 47) = ayp (x) + bpa(z)
4. There exist a, b € R such that p;(x + 27) = ap;(z) + by, ()
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9‘5’2(-’13)%

d{pl ngQ
©01(0) =1, — =0, ( =0, —(0) = 1.
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For a continuous function ¢ defined on R, consider the ordinary differential equation (ODE)

2
d—;; +q(z)y =0, 2z € R.

Then which of the following statements are FALSE?

1. There exists a ¢ such that cos(x) and e” cos(x) are solutions of ODE
2. There exists a ¢ such that sin(x) and cos(xz) are solutions of ODE
3. There exists a ¢ such that ¢” sin(z) and e” cos(2z) are solutions of ODE

4. There exists a ¢ such that ze” and x(x — 1)e” are solutions of ODE
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4. FS ¢ 3 YR T ¢ & zer Tar z(z —1)e*, ODE & & &

+q(x)y =0, 2 €R.
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Consider the Cauchy problem (CP)

du Ou

ra + @
u(0,y) =e”, y € R.

Then which of the following statements are true?

1. There is NO neighbourhood of the origin on which (CP) has a solution
2. (CP) has a unique solution defined on some neighbourhood of the origin

3. (CP) has a unique solution defined on some neighbourhood of the point (0, 1) in the
xy-plane

4. (CP) has an infinite number of solutions, each of which is defined on some neigh-
bourhood of the origin
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1. Hor Wg & #1g o @ giader 7@t g S (CP) &7 g &

2. (CP) T U 3efadid gl & Sit Hel fiq & fanelr gfcider o afenmisd
g

3. (CP) &7 3efac gef & S zy-del & (0,1) g & ey ufaaer
R gReiNg &
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Suppose u = u(x,y) is the solution of the boundary value problem

Pu *u Ou _
- - i — =0 1in T, 1 GRZ:;T.Z ?2<1,
Ox? * ayE + Or {( .J) +y }

u(z,y) =1+22%* on {(z,y) e R* : 2* +y* =1}.

Then which of the following statements are true?

l. The minimum value of v is 1

2. The maximum value of v is 3

3. The minimum value of w« is 2

4. The maximum value of u is 3
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A T u = u(z,y) T IREAT AT AT HT & &
Pu  0*u  Ou

3$2+3T}2+$:0, {(z,y) e R* : 2? + 9% < 1} H,
u(z,y) =1+ 22%y%, {(z,y) € R? : 2% +y* =1} W
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. u FT TYATH AA 1 g

. u & ARad AT 3 &

u & +AdH AT 2 §l

.-z_s.arsiﬁa«—cmm;rg%*l
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Consider the initial value problem (IVP)
Yy +y=0,y(0) =1

Let (-y.n) be the iterates of forward Euler method, applied to the IVP, with step size h where
0<h<l

Then which of the following statements are true?

1. The sequence (yn) does NOT converge
2.y, »0asn — o
3.0<y,<1forn=0,1.2....

4. |y(nh) —y,| = 0asn — o0
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AT URiFs A FAET (IVP) W faam &Y
¥y +y=0,y(0)=1

AW 6 VP W EI AT 7 % @Y, ST61 0 < h < 1§, 33 3Her
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1. 30 (y,) AR 7@ gar

2.y, —» 03I n —

3.n=0,12..%RT0<y, <1

4. ly(nh) —y,| = 0 ST n — oo
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If o, 8 € R are such that the equation

&
[

| e =31 + fla+ 9]

bo| o

holds for all polynomials f(x) of degree less than or equal to 2, then which of the following
statements are true?

33\ .. 3+/3

L (a,8) = | T VB or(a,8) = [ 25 3
2. (a,6) = (*‘Tﬁ /2 or (0.5 - (‘*T‘/E _3)
3. (o, ) (: - 5 5\ or () — (HT\/FJ —ﬁ\'
4 (a.6) = (*‘Tf /7 ot (0.5 - (‘*T‘ﬁ )
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IfE o, B R 37 YT & o5 gHEIor

| f@yde =3 15(@) + fla+5)

Afrad 2 °1d & Tl Sguel f(«) & foC AT &, a9 fAFT gedeat
H A PlT § T g?

1. (. B) = ‘3_27‘/3 ﬁ) ;@ (. B) = # —\/E)
2. (a,f) = ‘3_27‘/5 \/ﬁ) ;@ (a, B) = # —\@)
3. (,8) = ‘3_2—‘/5 \ﬁ) ;@M (o, B) = % —\/5)

4. (a,B) = 3‘T‘ﬁ \/7) ;@ (o, B) = d%ﬁ VT
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For o« > (), consider the functional

defined for all continuously differentiable functions defined on the interval [1, 2| satisfying
the conditions

y(1) =1,9y(2) =2

Then which of the following statements are true?

1
1. y(z) = 15 (z' + 14) is an extremal for J;
5
1
2. y(x) = 3 (22 + 2) is an extremal for .J;

3. y(x) = x is an extremal for .Jy

1
4. y(z) = = (2* — 2 + 2) is an extremal for .J;

2
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1 T(l
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y(1) =1,y(2) =2
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1. y(z) = i(:1:4—|—1/1), J; & TOIT T#HS &

15

2. y(:lz):%(:xg—FQ), J, & o7 I\ A+ §

3. ylz) ==z, Jo & T TH S §
4. 3;(:1:):%(;15'2—3;4—2), J, & TOIT T#HS §
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For a, b, c € R, consider the variational problem:
2
Minimize J[y] = / [a (/) + 2byy’ + cyz} dx,
Jo
subject to

y(0) = 10, y(1) = 100.

Then which of the following statements are true?

1. If (a,b,¢)

2. If ( )

3. If (a,b,c) = (2,—1, 1), then every admissible extremal is a minimizer
(a,0,¢)

4. If (a,b.c

= (—2,1, —2), then every admissible extremal is a minimizer

a,b,c) = (1,0, 2), then every admissible extremal is a minimizer

= (1, —2,5), then every admissible extremal is a minimizer
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a,b,cc R & fav, AFa [AwRonmcas g#aear X faar &Y
2

Minimize J[y| = [a (y")2 + 2byy’ + cyz] dz,
0

Fufaser
y(0) = 10, y(1) = 100.
dd [T gadear 7 ¥ 39 ¥ T g7

1. 3 (a,b,¢) = (-2,1,-2), AT TAF AT WHF PATHPRS &
2. IS (a,b,¢) = (1,0, 2) e 9dh AeT AR 7GATHPRS &

3. I (a,b,c) = (2,—-1,1), AT FAh AT WHAD 7JATHPRSD &
4. I (a,b,¢) = (1,-2,5), dd Ycdeh FMET TWHSD sgeldHbND &
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Let u(x) be the solution to the Volterra integral equation

u(z) =2 +4 / ‘(t — z)%u(t) dt
Jo

Then which of the following statements are true?

l. w(0) =0
47 21
3 6
™ ™
3. 'U,( T ) :£ G'\/g — 3(:- 2 3
23 6
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&
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0

a9 5T aoaeat #§ ¥ i T g §7

1. u(0) =0
4 2T
2 1 & G
2. u(ﬂ- —_leV3 —e¢ V3
3 6
-
3. -u.( T :1' \f V3e 2V/3
2v/3 6
T T
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Let f and K be such that the solution of the initial value problem
y" =3y + 2y = 4sin(x), y(0) =1, '(0) = -2

satisfies the Volterra integral equation
y(;r):f(:r)—f—/ K(x.t)y(t) dt.
Jo

Then which of the following statements are true?

L f/(r) =3

2. f(m)+ fi(m)=d—m=
3. fm+ fim) =27
4. f(0)+ f(0) = —4
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Suppose f, g are smooth functions of generalized coordinates g1, ¢2. . . . . ¢n, the associated
conjugate momenta pi, pa2, . .., pn, and time ¢. Let [f, g| denote the Poisson bracket of f
and g. Suppose H is a Hamiltonian of the system.

Then which of the following statements are true?

af dg

2. If f is a constant of motion, and f is independent of ¢, then [H, f| is a constant of
motion

[[H, 11, ] + [lg. H], f] + [[f. 9], H] =0

4. If f and g are constants of motion, then [f, g] is a constant of motion
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AR & f.g EI'IW A&t ¢1.q0,...,q,, TEIAR '\':I'Cl'nﬂ' 3-ITE|'U‘f
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a., . [of dg

2. gfe 1 afa &1 Fadare §, aur f 1 ¢ )W [Rar 767 &, a9 [H, /]
ﬂﬁiﬂﬁmaa%

3. [[H, fl,g] + [lg, H], f1 + [[f, 9], H] = 0
4. g [ aur ¢ afd & @TAH &, a9 [f, g] AT &1 HIaes 2

1.
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Let X and Y be independent Poisson random variables with means 4 and 2, respectively.
Then, which of the following statements are true?
I. The conditional distribution of X given X + Y = 3 is Binomial(3, 1)
2. PX <1X+Y =3)=L
3. EX|IX+Y =3)=2

4. The value of the characteristic function of X + Y at the point ¢ = 7 is ¢ 2
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1. X+Y—3fE"CITETFITX$TWf?IErUEIEHB|n0mlaI( 3,0) %

2. P(X<1X+Y=3) =L

3. E(X|X+Y =3)=2

4. f9g t=7 W X +Y & AAILIONS Bl HT AT ¢ 2 §
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Let X be a random variable with the cumulative distribution function

0, if x <0,
Fx(z) = "",J.: 10 <o <2,

v

1, ifx > 2.

Then, which of the following statements are true?

. BE(X?) = —Jf
2 P(X 421 =2
3. The upper bound of P ( X — %| > 1), using Chebyshev’s inequality, is %

4. The value of the moment generating function, My (¢), att = 1 is "'25_1
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AL f6 X e @Rl dcd $eld &1 Ush Agfeos W §

0, afe = <0,
Fx(z)=<{ =2 afg o<z <2

1, afe > 2.
a9 fAFT goaeat # @ i @ g §7

1. BE(X?) =3
2. P(IX-321) =4
3. AT FAHST &N IUGWT Fh P (| X — 2| > 1) &I 3uR-F#Ar 22

g

4. TEUT STeTeh B My (f) 1 t =1 O AT <L §
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Consider a Markov chain {X,, : n > 1} on state space {1,2,3,4,5} with the transition
probability matrix

) 1 1 )
05300
00 1T 00
- 1 1 1
1 0000
00 0 01

Then, which of the following statements are true?

1. Stationary distribution is (0,0, 0,0, 1).
2. State 5 is absorbing and recurrent.

3. All states are aperiodic.

4, W,

. T
lim p:r

T—r00
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Let Xy, X, ... be a sequence of independent and identically distributed random variables
with B(X,) = 0, E(X}) = 1, BE(X}) =0, BE(X}) = 3. Let S, = Y. | X;, T, =
S XAEU, =31 X and V,, = " | X', Then, which of the following statements
are true?

“y

1. —= converges in distribution to a random variable Z, where Z ~ N (0, 1)

NG

T,—n e e .
2. 3 converges in distribution to a random variable Z, where Z ~ N (0, 1)
a1
/S, o . :
3. T converges in distribution to a random variable Z, where Z ~ N(0,1)
T, —n

4.~ converges in distribution to a random variable Z, where Z ~ N (0, 1)
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2 %,mmzﬁmﬁmﬁam&aﬁzm
N(0,1)

3 @,mmzaﬁmﬁmﬁamaaﬁzwm,n
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Let X and YV be independent and identically distributed N (0, 1) random variables. Let

i : _(v2 2 . .
S=X24+Y2and T = ¢ X" +Y°)/2 Then, which of the following statements are true?
1. The probability density function of S is

se 2 if s >0,

fs(s) =

0, otherwise.
2. The probability density function of 7" is

1, if0<t<l,

(0, otherwise.

fr(t) =

3. Var(S) = 2.
" _ 2
4. E(T) =3
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Let (X1,Y7),(X2,Y2),...,(X40, Y1o) be a random sample from a bivariate normal distri-
bution BVN(puy, ptp, 02,03, p) with ji; = 5, pto = 6, 02 = 4, 02 = 9and p = % Then,
which of the following statements are true?

1. The distribution of - Z (X =Y, +1)is N(0,10)

2. The distribution of % -é:l(Xi +Y; —11)? is y2-distribution with degrees of freedom
10

2V2(X, - 5)
\/Z:i;(Xz - 5)2

2 Y, —
4. The distribution of Zq ( 6)
Zizd( i 6)

3. The distribution of

is t-distribution with degrees of freedom 9

is F'-distribution with degrees of freedom 3 and

6.
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fo =6, 02 =4, 03 =9 A ,0:%.

dd AT aodedl § ¥ ST J T &7

1. 2300 (X —Yi+1) T & N(0,10) &

2. L5000 (X 4Y; - 11)2 &I deod F@IAT HIfC 10 & T 2T &
2v2(X1 — 5)
VI (X - 5)2

. 2 - . . -
4. 22*‘( )2 HT e F-dCoT g bl Fard=a HIfedqr 3 T4 6

i (Yi —6)
gl

FT dC t-9¢d g Toldeh! TATA>T Hifc 9 g
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Let Xy, Xs,..., X, be independent and identically distributed random variables with the
probability density function
e”@=0 ifz >0,

0 otherwise,

£(]0) =

where ¢ € R is the unknown parameter. Further, let Y = min(X,, X5, ..., X,,). Which of

the following are confidence intervals for ¢ with the confidence coefficient (1 — «), where
AN (U, J.)r’

Y+ -In(l—%),Y — -In(1 - §))

L (
2. (
3. (Y+2n
4. (

2In($),Y + 2In(1 - $))
Y+ 2In(%).Y + ~In(1 - %))
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A fF X1, Xo. ..., X, TG dUT FAYTHAC: dfed W & TSttt giifisdr
golcd Fold o5 &

e~ == fe >0,

fal =1 i

STET 0 € R 3731 9rdet gl i, A 7 ¥V = min(X, Xs,.... X,) &l

0 & fAT f@aareadr ol (1 - o) arer e & § FiT @1 fFaregar
RIS 8, S8l o € (0,1)?

Y4+1in(l-2),Y-2In(1-9%))
Y 4+ 5= In(),Y)

Y+ 2In(%),Y + 2In(1 - 9))
Y +

1. (
2. (
3. ( .
4. ( LIn(2),Y +LIn(1-92))
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Let X, X3,..., X, (n > 3) be a random sample from the uniform distribution on the
interval (0 — 6.0, + 6), where ¢, € R and 03 > 0 are unknown parameters. Let X
be the j™ order statistic, j = 1,2,...,n,and let X = 13>~" | X,. Here, (X(l}._ X{.,L-J) is a
complete and sufficient statistic for (6, #3). Then, which of the following statements are
true?

1. X is an unbiased estimator of 6,
(X — X(1)) is an unbiased estimator of 0,

X +X (o - : .. : . .
% is the uniformly minimum variance unbiased estimator of #,

Ll

(n+1)(X 0 —X1y) . . . . . .
2(_“‘_-’1) 2 is the uniformly minimum variance unbiased estimator of ¢,
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# ¥ ggioos gidgel 8, S8l 0, R T 0, > 0 37T 9rao §1 A
X(j), j-1 %A IfdeqT §, 581 j = 1,2,...,n, TUATHAS X = L 3" X,
(X1), X(n)) T&T, (01,00) & Torw qub qor waieq wfdedsr g1 a9, e
gadedl H O &id ¥ T £7

1. X, 6, &1 IATAAT Meheleh &
2. (X = X(1)), 02 T ATHAT HTeholeh &
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Let X1, Xo,..., X, (n > 2) be a random sample from a continuous distribution with the

probability density function

|z — 0]

flz]6) = %e_ 0 |, zeR,

where ¢ (> 0) is an unknown parameter. Let U,, = iZ:‘:l X, Vi, = %Zi‘zl X2, and
Sp = >0 (X; — U,)* Then, which of the following statements are true?

1. U, is an unbiased estimator of 6
S? is an unbiased estimator of #?

%1"}1 is a consistent estimator of §*

W

The statistic (Uy,, V,,) is complete
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A F X1, Xo,.... X, (n>2) A5 WA gdcad Belel dTel d
s # 4 Fgfeos ufdesl §

x—0
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0) = —e ¢ | xeR,

J(@l6) = 55 ¢

SET 6(> 0) Ush A bl gl AW &6 U, = 13" X, V, =

Ly X2, @ 82 = LYy (X, - U,)?% a9 fas godeat & 4
T T TT &2

1. 0 &7 IATRAT 3MFeAF U, &
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Let X be a random sample of size one from the probability density function

P 0D if e > 1,
fx|0) =9 .
0, otherwise,
where # (> 0) is the unknown parameter. Suppose we want to test the null hypothesis
Hy : § = 1 against the alternative hypothesis H; : # # 1, based on the observed value x of
X. Then, which of the following statements are true?
1

1. The likelihood function is maximized at # = —

2. The maximum value of the likelihood function is ~—
3. The likelihood ratio test for testing H against H; rejects Hy if (x — 1)e™™ < k, for
some k > 0

4. The likelihood ratio test for testing H against H, rejects Hy if © > ¢, for some ¢ > 1
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A fh X o grRafehdl gecd Beldd # @ AT T FT Tgeoh
gfaeel &

PV Iig x> 1,

f(x|0) = 0. Sy,

STET 0 (> 0) AT IrIel gl Al fh g7 X & 9f&d A 2 & MR W)
Aol IRFeudAr Hy : = 1 FT dpfeusd dREFeTT H, : 0 £ 1 &
faecyr Tifald T a1gd g1 a9 e gadeal # & &ld @ T 87

1. FMfAar weoret 0 = L. R Afeswaeiad §

2. THIAAT WeleT &1 A A < &

. H, & fO%ey Hy & qqeI0T & folw |amfadr qurd ul1eior, H, &l
IR &Il ¢ IS fFar k>0 & T, (2 —1)e * <k

4. Hy & Ta%eY Hy & Q&I & v Frfadr Aequre q0eior, H, &l
HEPR Fdr g e AT e > 1 & T, 2 > ¢




Question Number : 113 Question Id : 562954188 Question Type : MSQ Option Shuffling : No Display Question Number : Yes Is Question Mandatory :
No Calculator : Yes Response Time : N.A Think Time : N.A Minimum Instruction Time : 0 Single Line Question Option : No Option Orientation :
Vertical Allowed Progression : Yes Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4.75 Wrong Marks : 0 Max. Selectable Options : 0

Let (X1, Xs,...,X7) and (Y1,Y2, ..., .Yy) be two independent random samples from the
continuous distrlbutlon functions F(r — p) and F(z — ), respectively, where F', ;i and
@ are all unknown. Further, let i be the unique median of F'(z — y¢) and € be the unique
median of F'(z — #). Let R; be the rank of Y; in the combined sample, i = 1,2,....,9. For
testing Hy : ;1 = 6 against H, : p > 6, the test statistic T = Z?:l R; is proposed. Then,
which of the following statements are true?

1. The maximum possible value of 7" is 115

2. Right-tailed test based on 7' is appropriate for testing H, against H,
3. Under Hy, E(T) = 76

4. Under Hy, P(Ry =1, Ry = 16) = 51
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AT F(x —6) & efadra afeger A A & i=1,2,...,9 & fow
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2. T 9T 3renRd Right-tailed 9di&for H; & fa&ey H, & q&ior &
fore o &

3. Hy & HNA, E(T) = 76

4. Hy & He, P(R, =1,Rg = 16) = 5=

40
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Let X, X5, ..., X, be arandom sample from N (¢, 1), 6 € R. If 6 is the Bayes estimator of

@ with respect to some prior m(#) and loss function L(#, d). Then, which of the following
statements are true?

._.

P

[
N

%, if the prior is N'(0, %), 72 known and L(6, d) = (6 — d)?

'ﬂ,‘T‘

N

S

[
!

¥
i
n

%ﬁf", if the prior is N (0,7%), 7° known and L(f,d) = |§ — d|

+|Il 7

=1 % if the prior is N (0, &), 72 known and L(6,d) = |6 — d|

ey

W

s
[
N

jifx‘, if the prior is the Jeffreys prior and L(6,d) = (6 — d)*

e

S
I
]
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1. 0=t IfE qd N(0, ) &, 72 A1 & a1 L(0,d) = (6 — d)?

'n—l—"r2

it gfg g N(0,7%) &, 72 AT § aUr L(6,d) = |0 — d|

n412
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Consider a paired data (z;, y;);7 = 1,2, 3,4, 5, where (z1, 2, x3, x4, 75) = (—2,—1,0,1,2)
and y; = :r:f forall = 1,2, 3,4,5. On this data, a simple linear regression model with an
intercept term and a simple linear regression model without an intercept term are fitted
using the method of least squares. Which of the following statements are true ?

1. The two fitted lines have the same slope

2. The two fitted models have the same intercept

3. The model with intercept passes through at least one of the observed data points

4. The model without intercept passes through at lesast one of the observed data points
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4. T WS dlell Alse HA W FA T Yfaid fdg @ gt Srar g
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An analyst fits a multiple linear regression model Y; = o + 1 X1+« + Ba Xy + €, 1 =
1,2,...,n, using the method of least squares. However, his coordinator insists that the
intercept and two regressors 2, = X; + X3 and Z; = X, — X, are enough to represent
the model. Suppose the coordinator’s claim can be tested in the form of a general linear
hypothesis, viz., Hy : L' 8 = 0 against H, : H, is not true, where 3% = (g, 51, ..., B4).
Suppose we have n observations on the response Y and each regressor. Further, assume
that the errors with or without restrictions are independent N (0, o) variables. Then, which
of the following statements are true?

0 0

1 0

1. A possible choiceof Lis | 0 1
-1 0

0 1

2. The test statistic for testing Hy against H 4 follows an F-distribution with (2, n — 4)
degrees of freedom under H,

3. Sum of squares residuals under the restrictions L’ 3 = 0 follows 0%y _, distribution

4. Sum of squares residuals without the restrictions L3 = 0 follows a non-central
o?x? _, distribution
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Uah fa9cive, Wﬁ%ﬁwmmﬁa’gmmm

HAST Y, = Bo+ B X+ -+ BuXuy e, i=1,2,... n, TSI HAT &1
3 GHeAIH 3H GG Ad H%%M@WE’TWWZI_XﬁX;
aAqr Z, = X,— X, #AlSd & Yideted & o0 9ITed § | Al foh THeaah
ol grdT eg1aeh @ IR&eTeT (sTafeh Hy : LT3 =0 8) Hy : Hy 9
el g, stel 87 = (6o, Bu,...,041); Ho & Ta%cy qli&roliy g A T
§AR UIH 3caR Y 9 U FAMA & fav » g&or §1 Y, AL TR
gfeel & @Y A1 34 foar, A FadT N(0,02) W gl a9 e
gFdedl H F T & T ¢ ?

0 0

1 0
1. L weesgaEar | 0 1| &

-1 0

0 1

2. Hy & Q%Y Hy, & 908707 & fow, qamr yideds 0 F-aceT
I AT T & THGhr Hy & 3T (2,n — 4) F@rc=g e &

3. gfaeer 78 =0 & 3efel, Gal-A T AR 02x2_, Sl T HEOT
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JXFI 1 P
Let the random vector | X5 | have the positive definite dispersion matrix | p 1

X3 PP
Then, which of the following statements are true?

— o o

1. p may be —0.47

The first principal component can only explain 32% of the total variation for some p

woN

The second principal component can explain more than 32% of the total variation for
any p

4. The variance of the first principal component is 1 + 2p for any p
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—
=
=
=

, then which of

—_

If the incidence matrix of a block design is given by N =

=

—_—
= =
— = =

the following statements are true?

1. The design is incomplete
2. The design is connected
3. The design is balanced
4. The design is orthogonal
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A system has two components C; and C5 put in parallel. The components C; and Cs
have independent lifetimes X and X, respectively. The probability distribution of X is

1
exponential with mean —, j = 1, 2. Suppose that R(t) and h(t) are the reliability and the
J
hazard rate functions of the system, respectively. Then, which of the following statements
are true?
I. Rit)=e ™ +et—e t>0

2. The expected lifetime of the given system is 1

2¢ +¢e2—3

3.h(l) = ———M—
(1) e+e2—1
,_1/3 G_r

4 h(3) =21 72

e3 —1—86 —1



Question Number : 119 Question Id : 562954194 Question Type : MSQ Option Shuffling : No Display Question Number : Yes Is Question Mandatory :
No Calculator : Yes Response Time : N.A Think Time : N.A Minimum Instruction Time : 0 Single Line Question Option : No Option Orientation :
Vertical Allowed Progression : Yes Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4.75 Wrong Marks : 0 Max. Selectable Options : 0

fopdll foterar & a1 oesh O, aa1 O, FATR A W - &l O, JAo O &
FAAT Slidsientel AW X; TAT X, §1 X; & WIdehdl Sl e
¢ o e 1, j=1,2 %l :mrr‘r%ﬁ(,) aur () T & wee:
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1. R(t) =e 2t et —e 3 t>0
2. %Umﬁmaraﬁféﬁﬁmlﬁ
2¢ +e2 — 3
3. h(l) = ———
(1) e+e?—1
4ed + €8 -5
4. h(3) =
(3) el +eb—1

Question Number : 120 Question Id : 562954195 Question Type : MSQ Option Shuffling : No Display Question Number : Yes Is Question Mandatory :
No Calculator : Yes Response Time : N.A Think Time : N.A Minimum Instruction Time : 0 Single Line Question Option : No Option Orientation :
Vertical Allowed Progression : Yes Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No

Correct Marks : 4.75 Wrong Marks : 0 Max. Selectable Options : 0

Consider the M /M /1 queue in which customers arrive according to a Poisson process with
rate 3 and successive service times are independent exponential random variables having

1 . .
mean . Let P, be the long run probability that there are exactly n customers in the system.

Then, which of the following statements are true?

l. By =

2. Plz

Ol b W

3. The average number of customers in the system is 1

4. The average amount of time that a customer spends in the system is 6
;



Question Number : 120 Question Id : 562954195 Question Type : MSQ Option Shuffling : No Display Question Number : Yes Is Question Mandatory :
No Calculator : Yes Response Time : N.A Think Time : N.A Minimum Instruction Time : 0 Single Line Question Option : No Option Orientation :

Vertical Allowed Progression : Yes Number of Replay : 999 Play On Load : No Control Enable : Yes Time interval to replay(In Seconds) : 0 Allow
Volume Control : No
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