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PART A

Q.1 The minimum height of a plane vertical mirror that will allow a 6-feet tall person to see himself
fully in it

1. depends on the distance between the person and the mirror

2.is 3 feet

3.is 4.5 feet

4.is 6 feet

Q2. A recent survey suggests that the total fertility rate in a country has fallen below 2.1, the
population replacement ratio. This necessarily implies that the

1. infant mortality rate has increased reducing the net fertility ratio.

2. total population will decline.

3. population of young people is going to increase with a faster rate in the long run if the same status
continues.

4. proportion of elderly people is going to decrease in the long run if the same status continues.

Q.3 A lady bought some apples, each costing Rs. 25, and some bananas each costing Rs 6, for a total
of Rs. 378. In how many ways could she have chosen the numbers of apples and bananas?

1.1

2.2

3.3

4.4

Q4. The numbers (in millions) of coconut, guava, mango and apple trees in a region in 2010 and 2020
are shown in the following figure.

The maximum relative change in numbers was for
1. coconut trees

2. guava trees

3. mango trees

4. apple trees

Q5. In an exam, questions of three difficulty levels hard, medium, and easy fetch respectively 7, 3,
and 2 marks if correct and 0 if incorrect. Three students got 30 marks each but in three different
ways, though the total number of questions correctly answered by each student was the same. Then
what could be the total number of questions correctly answered by each of these students?

1.12

2.10



3.9
4.6

Q6.The value of 1 + (21—1+l) + (2% +§+% +%) + -+ (21—9+ +le3) lies between

3
1.2and 10

2.11and 20

3.21and 30

4.31and 40

Q.7 How many 5-digit numbers can be formed from the digits 0, 2, 3, 4, 6, 7 and 9, using each at
most once, which are divisible by 5?

1.120

2. 240

3.360

4.720

Q.8 Three periodic events repeat every 24 seconds, 54 seconds, and 56 seconds. If they coincide at
10:20:00, when will they next coincide?

1.10:35:12

2.10:45:20

3.10:45:12

4.10:35:20

Q9. Two identical metal bars are heated to different temperatures and allowed to cool in the same
surroundings. Which one of the following figures correctly shows their cooling curves?

A B

temperature
temperature

time time

temperature
/
temperature

time

1.A
2.B
3.C
4.D

Q10. Some, but not all, faces of a six-faced cubical fair die are painted red (R) and theremaining
green (G); and the die is thrown until red faces come up on top 4 times. Consider the following
sequences of colours listed left to right as they appear on the top.

A: GRRRR

B: GRGRRR

Which one of the following is true?

1. Ais more probable than B



2. B is more probable than A
3. Both have the same probability
4. Whether A or B is more probable depends upon how many faces are painted green

Q11. In a community, some artists are teachers, no teacher is a painter, all painters are artists, and
all teachers are professionals. Then it can be definitely asserted that

1. no painter is a professional

2. all artists are professionals

3. no professionals are teachers

4. some artists are professionals

Q12. What is the minimum number of pourings required to transfer exactly 6L of water from a 12L
fully filled container to an 8L empty container when a 5L empty container is also available to use?
1.4

2.5

3.6

4.7

Q13. The geometric mean of 100 observations is 25. If each observation is multiplied by 4, what will
be the new geometric mean?

1. 100

2.50

3.25

4. (25 x 4)1/?

Q14. The following figure shows densities and masses of five objects (A to E).

B
—— Density
(o —— Mass
)r 1A
A r 345
D
E
The object with the largest volume is
1.A
2.B
3.D
4. E

Q15. Five students graduated from a college, not all in the same year, after each has studied for four
years. If batchmates Jiten and Anwar were between Ramesh and Prakash but senior to Sam while
Ramesh had left the college before Jiten took admission, then it is certain that

1. Anwar was the most senior

2. Ramesh was the most senior

3. Sam was the most junior

4. Prakash was the most junior



Q16. Which among the following cities can be said most appropriately to bear the same relation to
Tamil Nadu that Pune bears to Maharashtra; Surat to Gujarat and Asansol to West Bengal?

1. Tirupati

2. Mysore

3. Chennai

4. Coimbatore

Q17. Alloy A is formed by mixing iron (Fe) and nickel (Ni) in the ratio 3:4, while alloy B is formed by
mixing Fe and Ni in the ratio 9:5. If equal quantities of alloys A and B are melted together to form a
new alloy C, what will be the ratio of Fe to Ni in the alloy C?

1.4:3

2.5:3

3.15:13

4,13:9

Q18. Suppose a4, as,, .....,azgo are integers such that a;_; + a; + a;;1 = 2025 forall i = 2,3,..., 299.
If a; = —5,a9 = 37, then the value of a;g is

1.1993

2.37

3.-5

4.2030

Q19. The following plot shows temperature as a function of x and y. Along which path is the
temperature change minimum?

X

1. x = constant or y = constant

2. lz= constant
X

3.y? + x% = constant
4. yx = constant

Q20. In a class, 40% and 20% students passed in Mathematics and Physics, respectively, and 10%
students passed in both subjects. What is the probability of a randomly selected student to have
passed in Physics if the student already passed in Mathematics?

1.1/2

2.1/20

3.1/4

4.2/25

PART B



Q.21 Let X; and X, be a random sample from Uniform [0, 8] distribution, where 8 > 0. For testing the
hypothesis

Hy:0 = 1against H;: 0 = 2,

consider a test which rejects Hy if X; + X, > g. Then, the probability of type-I error is

8
1.—

25
13
25
17
25
22
25

2.
3.
4.

Q.22 Let f: (0,0) — (0, o) be a uniformly continuous function. Define g: (0, ) — (0, ) by
x? if0<x<1

9() = { x fifx>1.

Which of the following statements is true?

1. fog is uniformly continuous, but gof is not uniformly continuous.

2. gof is uniformly continuous, but fog is not uniformly continuous.

3. Neither fog nor gof is uniformly continuous.

4. Both fog and gof are uniformly continuous.

Q.23 Let {X,;:n = 0} be any homogeneous Markov Chain on the state space S = {1,2,3,4} having the
transition probability matrix P = (Pij)ijes given by

1 2 1
4 3 12
01 0 0

p=| 1 1 2
12 4 3
2, L1
3 12 4

Which of the following statements about stationary distributions of any such Markov Chain is true?
1. There is no stationary distribution

2. Stationary distribution exists and is unique

3. There are exactly two stationary distributions

4. There are infinitely many stationary distributions

Q.24 Let S be a finite subset of C containing 0. Let f: C\S — C be a holomorphic function which has a
simple pole at 0. For R > 0, let yz denote the path yz(t) = Re?™¢ for t € [0,1]. Which of the
following statements is necessarily true?

1. The function f(1/z) has a removable singularity at 0.

2. The function f(1/z) has an essential singularity at 0.

3.If fyR f(z)dz = 0 for some R> 0, then S is not a singleton set.

4. If Sis not a singleton set, then fYR f(z)dz = 0 for some R>0 such that S N {z € C: |z| = R} = ¢.

Q.25 For a € R, let y; (x) and y,(x) be solutions of the differential equation
y" + (e** +cosx)y =0



such that

¥1(0) = 3,y1(0) = —1,y,(0) = —5,y3(0) = a.

Suppose W (y4,y,)(x) denotes the Wronskian of y; and y,. If W (y,,v,) G) = 4, then the value of a
is

1.2

2.3

3.4

4.-3

Q.26 For a non-negative real number a, let v/a denote its non-negative square-root. Consider the
function f: R — R given by

flx) = x(\/x2 +3—+x2+ 2).
Which of the following statements is true?
1. lim f(x) = o

X—>00

2. lim f(x) =0
X—>00

3. lim f(x) =1
X—>00

4. lim f(x) = £

X—00 2

Q.27 Consider the quadratic form

X
flo,yz) =[x YZMP]
V4

where A is an invertible 3x3 symmetric matrix over Q.

Assume that there exists (a, 8,y) € C3\{(0,0,0)} such that f(a, 8,y) = 0.

Which of the following statements is necessarily true?

1. There exists (a, b, c) € R3\{(0,0,0)} such that f(a, b, c) = 0.

2. If there exists (a, b,c) € R®\{(0,0,0)} such that f(a, b, c) = 0, then (a, b, ¢) € Q3.

3.{(a,b,c) € Z3|f(a, b, c) = 0} is a finite set.

4. If there exists (a, b, c) € Q3\{(0,0,0)} such that f(a, b, c) = 0, then 4 has a positive eigenvalue and
a negative eigenvalue.

Q.28 For a non-negative real number a, let va denote its non-negative square-root. Consider the
sequence {x, },>1 defined by

2
’ o
xy=1land xp4q = 1+7nforn21.

Which of the following statements is true?
1. limsupx, =1

n—oo

2. limsup x,, =2
n—-oo

3. limsupx, =2
n—oo

4. limsupx, = 1++2

n—oo



Q.29 Let X|68~ Uniform[0,8] and 6 has an Exponential distribution with mean A, where 2 > 3 is
known. If the realized value of X is 2025, then the posterior mode equals
1.0

2. 2025

2025
3.—
y)

4.20252

Q.30 Let u(x, t) be the solution of the partial differential equation
U = 16Uy, +20<x<7,t>0
satisfying the conditions
u,(0,t) =u(7,t) =0,t >0,
u(x,0)=0,0<x<7.
Then which of the following statements is true?
1. Foreach x € (0,7),u(x,t) > 0ast — oo,
x2(7-x)>?
2. Foreach x € (0,7),u(x,t) —» — g ast— .
3. Foreachx € (0,7),u(x,t) —» T—Z(7 —x)ast — oo,

4. Foreach x € (0,7),u(x,t) —» % (49 —x?)ast — oo.

Q.31 Let X be a Binomial (n, p) random variable, where n € {5,6} and p € E,%}. If X =3 is observed,

then the maximum likelihood estimate of (n, p) is

L ()
)
)
)

D
VS
ul
W

3, (6,
4, (6,

U N OV )

Q.32 Consider the following linear programming problem:
Maximize 3x; + 4x,

subject to

3x1 + 2x, <12,

3x; + 5x, < 15,

2x1 —x, 20,

X, <2,

and xq,x, = 0.

Which of the following values is the optimum value of the objective function in the feasible region?
1.11

2.13

3. 14.

4,15

Q.33 Let D denote the open unit disc {z € C: |z| < 1} and



is holomorphic and satisfies f(2z) = f(z) orall|z| < 1 .
2 2

X=:f:D->C _J\4)
{f )

Which of the following statements is true?
1. Xis uncountable.

2. X is infinite and countable.

3. Every element of X is an open map.

4. X has exactly one element.

Q.34 Let X4, X5, ... be a sequence of independent and identically distributed random variables having

Binomial (3, i) distribution. Forj=1, 2,..., define
v, = {1, ifX; <5

0, otherwise.

1
|f;2}l=1 sz converges almost surely to a constant e as n — oo, then the value of c equals
1
" 64
37
2.—
64
63
3.—
4

1

64
27

"32

Q.35 Let yg(t) = 2 + i + Re?™* for t € [0,1] and R = 1,2. Which of the following statements is true?
i, fy tan(z)dz = 2mi
1

2. fh tan(z)dz = —2mi
3. fyz tan(z)dz = 2mi
4. f)’z tan(z)dz = —2mi

Q.36 Let u(x, t) be the solution of the initial value problem

U — Uy = € L,x ER.E> 0,

u(x,0) = cos x,u;(x,0) = 0,x € R.

Then which of the following statements is true?

1. Foreach xy € R, etu(x,,t) > 0ast — oo,

2. Foreach xy € R, |u(xg,t)| = 0ast — oo.

3. For each x € R, there exists a t, > 0 such that u(x,, ty) = 4.
4. For each x, € R, there exists a ty; > 0 such that u(x,, ty) < —4.

Q.37 Let be a finite field with g elements. For n = 2, let A be a 2n X 2n matrix with entries in Fq
such that rank(A) = n. Let W = {v € IF?I”|AU = O}. Which of the following is necessarily the number
of (n+2)-dimensional subspaces of IF'?I" that contain W?

1.1

5 (qzn_qn)(qzn_an)
. q"

3 (q2n_1)(q2n_q)m(qzn_qn—l)
. q"




(q"-1)(q"-q)
" (@%-1D(q?-q)

Q.38 For a finite group G, let S(G) denote the number of subgroups of G. Which of the following
statements is necessarily true?

1. Let G and G' be finite groups such that S(G) = S(G’). Then G is isomorphic to G'.

2.1f S(G) = 4, then |G| = p™ for some prime number p and positive integer m.

3. If S(G)=5, then G is a cyclic group.

4. For every positive integer n, there exists a finite group G such that S(G) = n.

Q.39 Let M, N € M;(C) be such that

Trace(Mk) = Trace(Nk), 1<k<3.

Which of the following statements is necessarily true?
1.M? = N?

2.M3 = N3

3. The characteristic polynomials of M and N are the same.
4. The minimal polynomials of M and N are the same.

Q.40 Let S be a subset of the open interval (0, 1) that consists of all the real numbers a € (0,1) whose
infinite decimal expansion ¢ = 0. a;a5a5 ... ... is such that a; € {0,2,4} for all i > 1. Which of the
following statements is true?

1. There is a bijective map from N to S.

2. There is a surjective map from S onto (0, 1).

3. There is a bijective map from N to (0, 1)\ S.

4.Sis a countable set and (0, 1)\S is uncountable.

Q.41 Let {Y,,n = 1} be a sequence of independent and identically distributed random variables,

where Y; ~ Bernoulli( ) Define Z = Yo 1 2 - Then, which of the following statements is true?

1.P(Z>3)=0.5 P(z=2)=0
2.P(223)=06,P(2=5) =0
3.P(z23)=07P(z=2) =016
4.P(z23)=08P(z==)=016

Q.42 Consider the following statements:
(P) The initial value problem

1
ycos—, y#0
y
0, y=0

y' = f(y),where f(y) =

y=0
has at most one solution.

(Q) If z(x) is the solution of the initial value problem
(1 _ Z4)100
1+ z2

z(0) =0,

I —
- )



then for each a € (0, 2), there exists x, € Rsuchthatz(x,) =1 — a.
Then which of the following statements is true?

1. Both (P) and (Q) are true.

2. (P)is true, (Q) is FALSE.

3. (P) is FALSE, (Q) is true.

4. Both (P) and (Q) are FALSE.

Q.43 Let a, B € (0, o). Consider the infinite series
Z 1
2 (n(log, n)* (log. (loge )"
Which of the following statements is true?
1. The series converges for all @ € (0,1) and for all 8 € (1, ).
2. The series converges fora=1and 3 = 1.

3. The series converges for a=1 and for all 8 € (1, ).
4. The series converges for all a € (0, o) and for all € (0, ).

Q.44 If p(x) is the interpolating polynomial for the data
X -2 -1 0 1
y -1 3 1 -1

then the value of p G) is

1.2

®lw m|wn || |
oou_loo

2
3.
4

Q.45 Let A be a 3 x 3 matrix over complex numbers with trace 1 and determinant 1. Suppose, further,
that one of the eigenvalues of A is 1. Which of the following statements is necessarily true?

1. The characteristic polynomial of A has repeated roots.

2. Every eigenvalue of A has absolute value 1.

3. A does not have any eigenvalue on the imaginary axis.

4. A% is the identity matrix.

Q.46 Let X, Y, and Z be independent Normal random variables with means -1, 0, and 1, respectively,
and variances 1, 1, and 3, respectively. Which of the following random variables has a Cauchy
distribution with location parameter 0 and scale parameter 1?



Q.47 Suppose u(x) is the solution of the integral equation

ulx) =3+ fx(x —t) u(t)dt.
0

Then which of the following statements is true?
1. u(m) = 2e™.

2.u'(m) = e™.

3.u(m) + u'(mr) = 3e™.

4. u(m) —u'(m) = e™.

Q.48 Let X = {1,...,17} and S;, be the group of permutations of X. For a subgroup G of S;, and x €
X, let

S¢(x) ={o € Glo(x) = x}.

Which of the following statements is true for every subgroup G of S;,?

1. The number of pairs (g,2z) € G X X such that 6(x) = x is strictly greater than X, cx|S¢ (x)|.

2. The number ﬁerxlSG(x)l is always an integer.

3. Forall x € X, S;(x) is a normal subgroup of G.
4.Forallx,y € X,S;(x) is isomorphic to S; ().

Q.49 Consider the initial-boundary value problem (IBVP)

u+u, =00<x<o00,t>0,

u(x,0) =e*,0 < x < oo,

u(0,t) = 1 — sint,t > 0.

Then which of the following statements is true?

1. There exists a unique solution u(x, t) of IBVP such that u(1,t) = e — sint, forall t < 1.
2. There does NOT exist a solution u(x, t) of IBVP such that u(1,t) = e — sint, for all t> 1.
3. There exists a solution u(x, t) of IBVP such that u(x, t) = e*~¢, for all t > x.

4. There exists a solution u(x, t) of IBVP such that u(x,t) = e - sin(t - x), for all t<x.

Q.50 Let X = (X1,X,,X3)T be a 3x1 random vector with E(X) = (3,2,1)T and Cov(X) =

3 -2 0
Z=<—2 3 —2). Suppose that Y = (Y;,Y,,¥3)T = —X. Then the value of the multiple

3
0 -2 3 P
correlation coefficient between Y; and (Y;, Y3) equals
2
1. NG
2. |2
5
3.~
3
1
4. NG

Q.51 Let h be a holomorphic function on C\{0} such that
lim h(z) =0.

|z| >0

For everyn = 1, consider



n

fal2) = z h(zk).

k=1
Let D denote the open unit disc {z € C:|z| < 1}. Which of the following statements is necessarily
true?
1. For all with |z| > 1, the sequence {f;,(2)},»1 converges.
2. For all z € D\{0}, the sequence {f;,(2)},>1 converges.
3. The sequence {f, }n=1 converges pointwise to a holomorphic function on D\ [0,1).
4. The sequence {f; }n=1 converges pointwise to a holomorphic function on {z € C: |z| > 1}.

Q.52 Which of the following statements is necessarily true?

1. The set of all finite subsets of Z is uncountable.

2. Let f: R = R be a continuous and one-one function. If S € R is a countably infinite set, then f(S) is
a countably infinite set.

3. Let f: R = R be a continuous function. Then there exists an uncountable subset T € R such that
f(T) € Ris uncountable.

4. Let f:R - R be a continuous function. If R € image(f) is a countable set, then f ~*(R) is countable.

Q.53 Let B be a 4 x 4 positive-definite real symmetric matrix which is not the identity matrix. Consider
the inner product on R* given by (v, w) = vT Bw, where vT denotes the transpose of v. Which of the
following statements is FALSE?

1. If vand w are eigenvectors of B for distinct eigenvalues, then (v, w) = 0.

2. If vis an eigenvector of Band w # 0 is such that (w, v) 0, then w is an eigenvector of B.

3. For every subspace W € R*, W + W+ = R*, where W+ = {v = R* |{(v,w) = 0 forallw € W}.

4.1f W < R*is an eigenspace of B, then W has an orthonormal basis.

Q.54 Suppose y(x) is the extremal of the variational problem
4 "2

J) = -[ 3;2 dx subject to y(0) = 1,y(4) = e&.
0

Then which of the following statements is true?
1.y(log, 2) = 2.
2.y(log.2) = 9.
3. y(log, 2) = 4.
4.y(log, 2) = 5.

Q.55 Let X and Y be topological spaces. Consider the following statement:

S: For every open subset U € X X Y and every x € X such that{x} X Y € U, there is a neighbourhood
W ofainXsuchthat W XY C U.

Which of the following statements is true?

1. If X X Y is Hausdorff, then the statement S is true.

2. If Y is connected, then the statement S is true.

3. If X X Y is regular, then the statement S is true.

4. If Y is compact, then the statement S is true.



Q.56 For a finite group G, let H; = {g € G|g15 = e}. Which of the following statements is necessarily
true?

1. There exists a finite group G such that |H| is even.

2. There exists a finite group G such that |H;| = 4n + 1 for some n > 3.

3. For every finite group G, there exists a non-negative integer n such that |Hg;| = 4n + 1.

4. For every finite group G, there exists a non-negative integer n such that |H;| = 4n + 3.

Q.57 Consider a finite population of size N = 100. Let T; be the sample mean of a study variable based
on a sample of size n (1 <n<N) under simple random sampling with replacement scheme. Let T, be the
sample mean of the same study variable based on a sample of size n under simple random sampling
without replacement scheme. If Var(T;) = 9Var(T,), then the sample size n equals

1.33

2.69

3.89

4,93

Q.58 Let X be a single sample from an absolutely continuous distribution with probability density

function

2
f(x|0) = ﬁ(e—x), if0<x<@

0, otherwise,
where 8 > 0 is unknown. Which of the following intervals is a 95% confidence interval for 67?

L (% o)
2 (%.555)

3 (0 5s)
4. (0.95X, X)

Q.59 Consider the linear model

Vi=p5+pB+&

Y, =p1+2B; +€;

Y3 =B +cf, +€3,

where ; + B, € R are unknown parameters, and the uncorrelated errors €;,i = 1,2,3 have zero
mean and finite variance (> 0). The constant c is such that ; and /3, are uncorrelated, where f;

and f3, are the best linear unbiased estimators of ; and S,, respectively.

Which of the following statements is the correct option for (Var(,l?l), Var(ﬁz))?

L (2,7
314

2. (30%,140?)

2 (55)

4. (140%2,302)

Q.60 Let | denote the 3 X 3 identity matrix. Given any three distinct matrices 4, B, C € M3(R), which
of the following statements is necessarily true?



1. There exists D € M5(R) and a polynomial f € R[X] satisfying f(A) = f(B) = f(C)0 and f(D) = I.
2. There exists D € M5(R) and a polynomial f € R[X] satisfying f(A) = f(B) =0, f(C) = I and f(D)
=1.

3. There exists D € M5(R) and a polynomial f € R[X] satisfying f(A) = 0,f(B) = f(C) =1 and
(D) # 0.

4. There exists D € M3(R) and a polynomial f € R[X] satisfying f(4) = f(B) = 0,f(C) = I and f(D)
=0.

Q.61 Let A € M,(C) be such that A?> = [ and Trace(A) = 0. Which of the following statements are
necessarily true?

1. The set {B € M,(C)|AB + BA = 0} is an 8-dimensional C-vector space.

2.The set {B € M,(C)|AB — BA = 0} is an 8-dimensional C-vector space.

3. There exists B € M,(C) such that AB + BA = 0,B? = I and Trace(B) = 0.

4.1f B € M,(C) is such that AB+BA= 0, then B is diagonalisable.

Q.62 Let A € R be such that the integral equation y(x) = A(5xt3 + 4x3t + 3xt)y(t)dt

admits a non-trivial solution y(x) such that y(1) = ;

Then which of the following statements are true?

1.y(0) +y'(0) =2

2y(5)+v'(3) =3
3.y(-D+y'(-1) =-1

@)y @)=

Q.63 There are six persons. On each day of the year 2024 at least one of them borrowed money
from another. A person P is labeled troublesome in a calendar month M of 2024 if P borrowed from
the same person at least twice during the month M. Which of the following statements are
necessarily true?

1. In every calendar month of 2024, at least one person was troublesome.

2. In any two consecutive calendar months of 2024, at least one person was troublesome in at least
one of the two calendar months.

3. At least one person was troublesome in two calendar months of 2024.

4. At least one person was troublesome in January 2024.

Q.64 Suppose y(x) is the extremal of the variational problem



J3) = [ x*(y)? dx
subject to

y(0) =0,y(1) = 1,f01 y?dx = %

Then which of the following statements are true?

SR

Q.65 Suppose that the transition probability matrix of a homogeneous Markov chain with state
space {1, 2, 3, 4} is given by

—
[EENIN N
o O OoOnlw

O|lRrXINO O

Which of the following statements are true?

1. State 2 is a positive recurrent state
2. Mean recurrence time of state 1 is %

3. State 4 is a transient state

4. State 3 is aperiodic and ergodic

Q.66 Let Y = X[ + € be a multiple linear regression model with p regressors and an intercept,

where ﬂ(ﬁo,ﬁl, : ..,ﬂp)T and the random error e~ N,,(0,062I),0 > 0 and n > p + 1. Here, the least
squares estimation method provides unique estimator of B, say B. Let the total sum of squares
(corrected), sum of squares due to regression/model and sum of squares due to error/residual,
based on B, be denoted by YTAY, YT BY and YT CY, respectively, so that YTAY = YTBY + YTCY.
Which of the following statements are always true?

YT4

1. O_ZY follows a central x? distribution with (n-1) degrees of freedom.

T
yaljy follows a central x? distribution with p degrees of freedom if ; = 8, = - = fp = 0.

2.

YTBY

3.
YTcy

follows a central F distribution with (p, n - p) degrees of freedom



4.YTBY and YTCY are independently distributed if and only if 8; = 8, = «-- = Bp = 0.

Q.67 Let {x,, } be a convergent iterative sequence generated by Newton-Raphson method for solving

the equation sinx — 1 = O such that x,, — Zasn - cono. Forn € N, let en = Xp — Z
2 2

Letp > 0 be such that lim lensal exists and is non-zero.
n-oo |en|?

Then which of the following statements are true?

lp=1

. lens1| _ l
2. Tlll—>rI;>10 lenl? N 21/2

3.p=1

. e.
4. lim "ol — 4
n—oo |en|P

Q.68 Let X3, X5, X;,, (n = 2) be a random sample from an Exponential distribution with the
probability density function

1 u—x ]
fxlp,0) = {;exp (), rx>u
0, otherwise

where parameters p and o are unknown and positive. Let X,,, 2 and X;.,, denote the sample mean,
the sample variance and the sample smallest order statistic, respectively and let.60 = %Then which

of the following statements are true?
1. S, (X1.,) "t is a consistent estimator of 8

2. (X'n — Xl:n)(Xl:n)‘l is a consistent estimator of 6
3. (Xn — X1n) (X — Sn)_1 is a consistent estimator of @

5 \—1
4, Sn(Xn) is a consistent estimator of

Q.69 Consider the following 2>-factorial design with 8 blocks.

Block Treatment combinations

(1), acd, bce, abde

e, acde, bc, abd

a, cd, abce, bde

ab, bcd, ace, de

b, abcd, ce, ade

ac, d, abe, bcde

abc, bd, ae, cde

O NN W|N|F

¢, ad, be, abcde

Which of the following statements are true?



1. ABC is confounded with blocks
2. BCD is confounded with blocks
3. CDE is confounded with blocks

4. ABDE is confounded with blocks

Q.70 Consider the following real-valued functions F; and F, defined on R, given by

1, ifx>1,
F() = {0, otherwise,

x .
FZ (x) — {fo eXp(_t)dt, lf X 20’
0, otherwise.

Define another function F: R — [0,1] by F(x) = §F1 (%) +% F, (x) for all xeR. Which of the
following statements are true?
1. Fis non-decreasing on R

2.lim F(x) =1

Z—>00

3. Fis left-continuous on R

4. F is right-continuous on R

Q.71 Consider the following statements:

(P) The initial value problem

Y +y=e™,y(0)=0

has a Taylor series solution about the point x = 0.

(Q) The initial value problem

y' +y=1(x),y(0) =0, where r(x) = {9_"%' x#0
0, x=0

has a Taylor series solution about the point x = 0.

Then which of the following statements are true?

1. (P) is true.

2. (P) is FALSE.

3.(Q) is true.

4.(Q) is FALSE.

Q.72 For each positive integer n, let f,,: [1,1] = R be given by



(-1, if-1sx<-3,
fn(x):!nx, if—%<x<%,

1,  ifr<x<1l
On which of the following intervals does the sequence {f;,},=1 converge uniformly?
1.[0,1]
2.(0,1]
3.(1072925)1)

4. (_10—2025 10—2025]

Q.73 Let X3, X3, X;, (n = 2) be a random sample from Uniform[—%,g] distribution, where 8 > 0 is

an unknown parameter. Let X, X(1) and X5, denote respectively the mean, the smallest order
statistic and the largest order statistic of the sample. Then which of the following statements are
true?

1. The method of moments estimator of 6 is —2X
2. The method of moments estimator of 6 is 2X

3. The maximum likelihood estimator of 8 is min {— @ 2X(n)}

4., The maximum likelihood estimator of is 8 max{— 2)(3(1) , 2X(n)}

Q.74 Suppose y; (x) and y, (x) are two linearly independent solutions of the differential equation

(1+sin x)x

xZy™ + > y’—%(cosx)y=0,x>0
satisfying y,(0) = 0.

Then which of the following statements are true?

. exists.
x—0+ x2y1(x)

¥2(x)

. exists.
x—0+ xy1(x)

3. lim Mdoex NOT exist.
x-0+ Y2(x)

. x2y;(x)

. exists.
x>0t Y2(x)

Q.75 Let V be a finite-dimensional R-vector space and T: V — V a linear operator such that T? is
diagonalizable over R. Which of the following statements are necessarily true?

1. If T is not diagonalizable over R, then T2 has an eigenvalue < 0.



2. If T? has only negative eigenvalues, then dim V is an even integer.
3. If T2 has only non-negative eigenvalues, then T is diagonalizable over R.

4. For each non-zero veV{v, Tv, T?v} is linearly dependent.

Q.76 Consider the following subset of real numbers
A= {(1 + (-1 n% nis a positive integer}.
Which of the following statements are true?

1. Ais bounded below but not bounded above.

2. Ais bounded above but not bounded below.
3.infA=-1

4.supA =1

Q.77 Let G be a group of order 8. Which of the following statements are necessarily true?
1. If there are no elements of order 4 in G, then G is abelian.

2. If there are exactly two elements of order 4 in G, then G is abelian.

3. If there are exactly six elements of order 4 in G, then G is abelian.

4. There is an element of order 4 in G.

Q.78 Let V be a real vector space. Suppose that {u, v,w, x, y} € V CV is a spanning set of V and that
{u, v, x, y}is linearly independent. Which of the following statements are necessarily true?

1. The dimension of Vis 4 or 5.
2.1f 2u — 3v + 5w = 0, then {v, w, x, y} is a basis of V.
3.Ifu — 6v+ 7w = 0, then the span of {v, w, x} is a 2-dimensional vector space.

4.1fu+w = v+ x, then {u, v,w, y}is a basis of V.

Q.79 Let X3, X5,,,,,.-X,(n > 5) be independent random variables such that

Xy=a+ a’t + €, fort =1,...,n,where, €4, €5, ..., €, are independent and identically distributed
N(0, %) random variables. Here a € R and ¢ > 0 are unknown parameters. Which of the following
statements are true?

1. (X4, X5, ...., X;,) is a sufficient statistic for (a, g)
2. X Xy, Y tX,, Y1, t2X2) is a jointly minimal sufficient statistic for (a, o)

3. X, — X3 — X, + X is an ancillary statistic



Xa+X1—-X,—X; . . -
. ==L =2 Z3is an ancillary statistic
Xs+X2—X3—X,

Q.80 Suppose two fair dice are thrown independently at random. Let X and Y be the numbers on the
upper face of the first die and that of the second die, respectively. Then which of the following
statements are true?

LPX—-Y=0X+Y=2)=PX-Y=0X+Y =12)

z.E(g)zo

3.Cov(X+Y,X=Y)=0

4. (X +Y)and (X —Y) are independent

Q.81 Forty € [0,21], let ¥1 (t) = e and ¥, (t) = 1 + i + e'. Which of the following statements are
true?

1.[ 2 -9

Y1 zsinz

2. [ 2 —op

Y1 zsinz

dz .
3. [ —— =2mi
Y2 zsinz

4. % o

Y1 zsinz

Q82. Consider a dataset of n observations given by A = {x;, x5, ..., x,}. Create a new dataset, given
by B = {x1, X3, ..., Xp, —X1, — X3,..., —Xp}. Which of the following statements are always true?

1. Mean of the observations in dataset B is 0

2. Median of the observations in dataset B is O

3. Variance of the observations in dataset B = Variance of the observations in dataset A

(Here variance is calculated with divisor as the number of observations in the corresponding dataset)

4. Range of the observations in dataset B = Range of the observations in dataset A

Q83. Let V be a real vector space and L(V) denote the space of linear operatorson V. Let T € L(V)
be a non-zero operator such that T2 = T. Consider the subspace W of L(V) spanned by {I,T™: nis a
positive integer}.

Which of the following statements are necessarily true?
1. The set {S € W: 52 = S} contains exactly 2 elements.



3.fU € L(V)issuchthatU2 =Uand (T +U)? =T + U,thenTU = 0.

4.1fU € L(V)issuchthat U2 = Uand (T + U)? =T — U, then (TU)? = TU.

Q84. Let F: R® - R be a continuously differentiable function such that
oF oF oF
F(0,0,0) = —1,5(0,0,0) = 2,5 = (0,0,0) and P (0,0,0) = 3.

For €> 0, define Q = (—¢,€) X (—¢,€) © R?. Which of the following statements are necessarily
true?

1. There exist € > 0,5 > 0 and a continuously differentiable function g: Q. — (—4&, &) such that
g(0,0) = 0and F(x, y,g(x,y)) = —1forall (x,y) € Q,

2. There exist e > 0,8 > 0 and a continuously differentiable function h: Q. —» (=6, §) such that
h(0,0) = 0and F(x, h(x,z),z) = —1forall (x,y) € Q.

3. There existe € > 0,6 > 0 and continuously differentiable functions k4, k,: (—€,€) = (—=6,6)
such that k; (0) = k,(0) = 0 and F(x, k1 (x), k,(x)) = —1forall x € (—¢,€).

4. There exist € > 0,6 > 0 and continuously differentiable functions j;, j,: (—€,€) = (=6, §) such
that j;(0) = j,(0) = 0 and F(j;(2),j,(2),z) = —1forallz € (—¢,¢€)

85. Let [2 denote the vector space of all square summable sequences {a, },;=; of real numbers with
the inner product given by ({a,}, {b,}) = YXme1 anbn-

LetH = {{an} € 1% ]a,| < % for all positive integers n}
Which of the following statements are true?

1. H contains an orthonormal basis of 2.

2. His a linear subspace of 2.

3. H is a bounded subset of [2.

4. H is a convex subset of 2.

Q86. Let X1, X,,..., X, be a random sample from Ny, (uY)), where u € R'2 and Y is positive definite
matrix. Suppose X = %ngl X;and S == %ngl(Xi -X)(Xx; - )?)T.Then which of the following

statements are true?
1.19(X7SX) (RTEX) '~ X%,
2.E(SH) = %z-l

3.5 ~ W;,(19,19))

4.trace (19%  ~'18)~XZ,q



Q87. Let X4, X5, ..., X15 be a random sample from an Exponential distribution with the probability
density function

1 X .
f(xlo) =0, {EEXP (‘E)' if x>0,
elsewhere,

. . 5 1
where the unknown parameter o is positive. Let X = Ez}jl X;. Suppose that ¢ denotes the

likelihood ratio test for testing Hyp: 0 < 1 against Hy: 0 > 1 at level 0 = 0.1. It is given that X125,0.1 =
22.307,X{s5 00 = 8.547, X201 = 40.256, X3 09 = 20.599, where P(W > X2 ;) = a and W~X2.
Then which of the following statements are true?

1. If the observed value of X is 0.6, then ¢ does not reject H,
2. If the observed value of X is 1.6, then ¢ rejects H,
3. If the observed value of X is 1.3, then ¢ rejects Hy,

4. If the observed value of X is 1.2, then ¢ does not reject H,

Q88. Suppose X|6~Binomial (7,0),0 < 8 < 1, and the prior distribution of 6 is Beta(a, ) where
a > 0and S > 0 are known. Then which of the following statements MAY NOT be true?

1. Posterior mean of 8 given X = 2 is less than the prior mean
2. Posterior mean of 6 given X = 3 is greater than the prior mean
3. Posterior mean of 8 given X = 4 is not equal to the prior mean

4. Posterior mean of @ given X =5 is equal to the prior mean

Q89. Let X and Y be two independent random variables such that the moment generating functions
of Xand Y are M, (t) = e3(¢=1) ¢t € R,

— (1,3t 1 3t)
andMy(t)—(Ze +5e")tER,
respectively. Then which of the following statements are true?

1+e~3

1.P(XY =0) =

2.E(X+Y)=3
3.Var(X+Y) =21

4.Cov(X+Y,X=Y)=0

Q90. For n = 3, consider the space M,,(C) of n X n complex matrices endowed with the inner
product (4, B) = Trace(A = B).For0 < k <n, let



W, ={A € M,(C):(A,B) =0 for all B € M,,(C) withrank k}.

Which of the following statements are necessarily true?

1. W, = {0}
2. W, = {0}
3. W, = {0}
4. W5 = {0}

Q.91 Suppose y(x) is the extremal of the variational problem J(y) = fol((y’)zsin x + (2 cos x)y)dx
subjecttoy(0) = 0,y(1) = 1.
Then which of the following statements are true?

1y()=1

2.y'(0)=1
(-2
vy ()=

Q.92 Let p = 3 be a prime number and f(x) € Q[x] an irreducible polynomial of degree p. Suppose
that a,,,,a, € C are the roots off and that

a; € Ra, ¢ Randa; € Rforall3 < i < p.

Let K = Q(ay,,a,) be the subfield of C generated by the roots of f. Consider the Galois group G of K
over Q as a subgroup of s;, the group of permutations {al, , ap} Which of the following statements
are true?

1. The transposition (1 2) belongs to G.

2. |G| is divisible by p.

3. A p-cycle belongs to G.

4.G=s,

Q.93 Let a, b be distinct positive real numbers. Consider the function f : R* — R given by
(ax + by)?
—I .f ) i 010 )
f(x,y) =4 ax? + by? if(y) # (0.0)
0, if (x,y) = (0,0).
Which of the following statements are necessarily true?

1. lim x,y) does not exist.
(xy)ﬁ(O,O)f( »)

2. The partial derivatives of f at (0,0) do not exist.
3. lim f(x, 0)=. lim (0, y)
x-0 y-0

4. fis differentiable at (0,0).

Q.94 Let X4, X5, ..., X, be a random sample drawn from a continuous distribution with unknown
unique median M. The null hypothesis Hy: M = 2 is tested against the alternative H; : M > 2 at
level of significance 0.05 using the right-tailed test based on the Sign test statistic K, which is the
number of observations in the sample greater than 2. If the observed sampleis -3, -6, 1, 9, 4, 10, 12,
which of the following statements are true?



1. Ho is rejected

2. The p-value of the test is greater than 0.01

3. Under Hy, E(K) =3.5

4. If X(j) denotes the i-th smallest observation of the sample, then [ X(,), X(6)] is a confidence
interval for M with confidence coefficient at least 0.95

Q.95 Let u(x, t) be the solution of the initial-boundary value problem
U T Uy, =0,0<x<mt> 0,
u(0,t) = O,u(mt) = 0,t > 0,
u(x,0) = sinx, u;(x,0) = 0,0 < x < T.
For t >0, define

E(t) = J:(ug + u2)dx.

Then which of the following statements are true?
1.E(t) = mforallt>0.
2.E(t) <mforallt>0.
3.E(t) = Sforallt>0.

4.E(t) < gfor all't>0.

Q.96 A mechanical system is described using generalized position q and generalized momentum p.
Let Q and P denote new generalized position and generalized momentum variables respectively,
generated by the generating function F(g, P) = g2eP and Q, P are canonical coordinates. Let G(p, Q)
be a function such that G(2, e) = 0, and it generates the same canonical coordinates Q, P. Then which
of the following statements are true?

1.G(p,Q) = —Q[l +loge (g)]

2.6(,Q) = —pQ[1 + log. (%]
3.p =2qe?,Q = q*e?

4. p= —qup, Q = qzep

Q.97 Consider a series system comprising four components, having independent and identically
distributed lifetimes with hazard rate A(t) = ﬁ ,t < 0, and survival function S(t), t > 0. If Y denotes
the lifetime of the series system, then which of the following statements are true?

1. Cumulative hazard function of each component is H(t) = 2In(1 +t),t > 0

1
Z.S(t) =(1+—t)2’t> 0

s.p <p=(s())

1 65
4P(Y<E)_E



Q.98 leta = Z?‘ﬁs%with a,€{0,1,...9} forall 1 <1 <2025 and 09,5 # 0. Let (By)n=1 be a

strictly increasing sequence of positive real numbers in (0, 1) that converges to a. Foreachn > 1,
write

Bn = £224 22 with byle{0,1,....9}

for the infinite decimal expansion of 3,. Which of the following statements are necessarily true?
1. There exists a positive integer N such that foralln = N,b,l = a, forall1 <1< 2023.

2. There exists a positive integer N such that foralln = N, bj, 5925 = 23925 — 1.

3. B is rational for infinitely many n.

4. There exists a positive integer N such that for all=n > N, b, 5024 = 23024 — 1.

Q.99 Let (X, d) be a metric space. For a non-empty subset A of X, and x = X, define d(x,A) =
cilré}/;d(x, a).

Which of the following statements are necessarily true?

1. For all x, y € X and every non-empty subset A of X, we have d(x,A) — d(y,A) < d(x,y).
2. For every non-empty subset A of X, the function - d(x, A) is uniformly continuous on X.
3. A non-empty subset A of X is closed if and only if d(x, A) >0 forall z € X \ A.

4. If X is compact and Cy, ..., C, are non-empty closed sets of X such that N;<j<x C; = 0. then the
minimum value of the function x = ;1 <;<; d(X, C;) on Xiis 0.

Q.100 Consider the simple linear regression model Y; = x; + €;,,i = 1,2,...,n, where § >

0, ,x2>0.let B, = X1 ,4;Y;, where a}’s minimize E(X™, a; Y; — B)? with respect to scalars
a;,az,..... a, Let 3, e the ordinary least squares estimator of 3. Which of the following statements
are true?

1. Var(®,) > Var(B,), E(B, — B)* > E(B; — B)?
2. Var(B,) < Var(B,), E(B, — B)° < E(B, — B)°
3. Var(By) > Var(B,), E(B: — B)® < E(B, — B)°
aVar(p,) < Var(B,),E(B.) > E(B>)

Q.101 Let y(x) be the solution of the integral equation (IE)



yx)=e*+e+1+ %fol y(t) dt,and R (x, t,i) Then which of the following statements are true?

3

1.R(0, 1, %):2

2R(2, 1, 1) =2

2’3
3.y(1) =3e+1

4.y(1)=e+3

Q.102 Let f: [0,1] = [0,1] be a monotonically increasing function, that is, a < b implies that f(a) < f(b).
Forany a € (0,1), let L = lim f(x) and Ly = lim f(x)
X—->A X—=>0—

denote the right hand and left hand limits respectively, provided they exist. For a € (0,1), if L} and
Ly exist, then define

U. = {(La, LY,  ifLg <L
“ 1l 0, ifLg<LE.

Which of the following statements are true?

1. L} and Ly exist for every a € (0,1).

2. If fis surjective, then f is continuous.

3. If fis Riemann integrable, then f is continuous.

4. If the left and right hand limits exist at a, p € (0,1), a # B, then U, N Ug = Q.

Q.103 Which of the following statements are true?

1.x% + xy? —x — y + 1is irreducible in Q[x, y].

2. x3 4+ 100x% — 25x + 10 is irreducible in Z[x].

3. 2x% + 3xy — y%2 — 3x + 2y + 1lis irreducible in Q[x, y].

4. x* + 4x? + 3 isirreducible in Z[x].

Q.104 Consider a commutative ring R with unity with at least five elements such that for any two
elements a, b € R, there exists cER such that a = bc or b=ac. Which of the following statements are
necessarily true?

1. R has a unique maximal ideal.
2. Every finitely generated ideal of R is principal.
3. Ris an integral domain.

4. R is a Euclidean domain.



Q.105 Let T denote the Euclidean topology on R. Which of the following statements are necessarily
true?

1. (R, 75) is a normal space.

2. Let T be a topology on R. If the identity function of R is a continuous map from (R, 7;) to (R,
T), then (R, T) is aregular space.

3. Let T be a topology on R. If the identity function of R is a continuous map from (R, 7) to (R,
Jg) then (R, T) is a Hausdorff space.

4. R is a regular space in the finite-complement topology.

Q.106 Consider the ordinary differential equation (ODE)

y'+rx)y =0,
where
sin(7) x0
r(x) = {x sin < X
0, x=0

Then which of the following statements are true?

1. There exists a non-trivial solution ¢ of ODE, and o, BeR, a < [ such that has infinitely many zeros
in [a < B].

2. There exists a non-trivial solution ¢ of ODE, and a sequence {x,} such that x,,— o= and @(x,) = 0
for all n€EN.

3. If @1, @, are two linearly independent solutions of ODE, then their Wronskian is a constant
function on R.

4. There exists a non-trivial solution of ODE which vanishes at most at one point in (0, ).

Q.107 Let F be the set of all functions f: [0, ) — [0, o) that are Riemann integrable on [0,1] for all

t€ [0, ). Which of the following statements are necessarily true?

1. If fEF is a continuous function and f(n) = O for all positive integers n, then lim f;cf(t)dt exists in
X—00
R.

2. If f€EF is uniformly continuous and lim foxf(t)dt exists in R but lim f;cf(t) =0
X—>00 X—>00
3. There exists a function f€F such that lim foxf(t)dt exists in R but lim foxf(t) #0
X—>00 X—00

4.1f f € F is Lebesgue measurable and lim foxf(t)dt = 0 then f=0 almost everywhere on [0, o).
X—00

Q.108 Let V be a 4-dimensional complex vector space and A a linear operator on V. Which of the
following statements are necessarily true?



1. There exist A € C and a non-zero v € V such that Av = Av.
2. There exist A, u € C and linearly independent vectors v,w € V such that Av = Av and Aw = uw.

3. There exist A, u, § € C and linearly independent vectors v,w € V such that Av = Av and Aw =
U + dw.

4. There exists a three-dimensional subspace W such that Aw € W forallw € W.

Q.109 Let f: (0,0) = (0, ) be the function defined by f(x) = foxrﬁtz dt, where vt denotes the

positive square root for t > 0. Which of the following statements are true?
1. f is a uniformly continuous function.

2. f is a bounded function.

3. There exists a x € (0, ) such that f(x) = 0.

4. The derivative of f is continuous.

Q.110 Let A be a non-zero 3 X 3 matrix with integer entries. Let 4;; € C,1 < i < 3 be all the
eigenvalues of A (not necessarily distinct). Which of the following statements are necessarily true?

1. There exists a cubic polynomial f(X) € Q[X] such that f(4;) =0forall1 <i < 3.
2. There exists a quadratic polynomial f(X) € Q[X] such that f(4;) = 0forall1 <i < 3.
3.1f f(X) € Q[X]issuchthat f(4;) = 0forall1 <i < 3, then f(A) = 0.

4.If f(X) € Q[X] is a cubic polynomial such that f(4;) = 0forall1 <i < 3, then f(4) = 0.

Q.111 Let N denote the set of all positive integers. Forn € N, let f,;: [0, 1] — R be given by

f&) =

n(1l —nx), ifOSxS%,
0, ifx> -,
Which of the following statements are necessarily true?
1. The sequence of functions {f;, },,>1 is uniformly bounded.
2. The sequence of functions {f;,},=1 does not converge pointwise.
3. The sequence of functions {f, },,=1 converges uniformly to the constant function 0.

4. The set {f,,: n € N} is compactin C[0, 1], where C[0, 1] denotes the space of all real valued
continuous functions on [0, 1] equipped with the supremum norm.



Q.112 Let S be the set of all 2 X 2 matrices A such that the iterative sequence generated by the
Gauss-Seidel method converges for every initial guess, when employed to solve the system of

equations A (2) = G)

Then which of the following statements are true?

1.(‘2} ;)es

1 2
3 4

(
3, (} 150) €s
(

)es

-5 2

) _4)65

Q.113 Let f be an entire function. Consider the function g given by

9(2)=f(@) -+

for z € C\{0}. Which of the following statements are necessarily true?
1. The function g has a pole at 0.

2.1f g(a) = 0,then a # 1.

3. The function g has only finitely many zeros.

4.max|g(z)| =1
|z|=1

114 Llet D = {z € C:|z| < 1} and f: D — D be a holomorphic function which satisfies f(—1/2) = 0.
Which of the following statements are necessarily true?

LIf(=1/5)I=<1/5
2.1f(=1/5) = 1/3
3.0f(-1/2)| < 1/2
4.1f(-1/2)| < 4/3

Q.115 Let G be a finite non-abelian group. Which of the following statements are necessarily true?
1. If d is a positive integer that divides |G|, then G has a subgroup of order d.
2. Themap f: G X G — G given by f(a,b) = ab is not a group homomorphism.

3. Suppose that for every positive integer d that divides |G|, there exists a subgroup of G of order d.
Then G has at least three normal subgroups.
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Q.116 Let {X,,: n = 1} be a sequence of independent and identically distributed random variables,
where X; has an Exponential distribution with mean 1. Define

T, = max{Xy, X5, .., X} — Inn,n > 1.

d
Suppose T,, = Y as n — oo. Then which of the following statements are true?

1. Y has a Double Exponential distribution with location parameter In(In 2) and scale parameter 1
2. Median of Y = In(In 2)

3.P(Y<0)=e?

1
4. The derivative of the cumulative distribution function of YatIn3ise 3

Q.117 Consider an M /M /2 queuing system with the birth rate A = 4 per minute, the death rate u =
1 per minute, and the total capacity of 3 customers (including the ones that are being served). Let p,
and p; denote the long-run probabilities that the system will be empty (i.e. without customers) and
will be blocked (i.e. full), respectively. Which of the following statements are true?

1Py +Py =7
2.Py > P,
1%_2
4.P;—Py=3

Q118. Let f: C = C be defined by

f(z) = sin? z + cos?|z|.

Which of the following statements are true?
1. f is a real valued function.

2.f(z) =1forallz €.

3. f is not an entire function.

4. f has finitely many zeros on the imaginary axis.

Q119. Consider the boundary value problem (BVP)
Ugx + Uyy = 0in Q = {(x,y) € R%:x%* +y% < 1},
u(x,y) =e**Yonaon = {(x,y) € R?:x? + y? = 1}.

Then which of the following statements are true?



1. There exists a unique solution to BVP.

2. The BVP does NOT have a solution.

3. There exists a solution u to BVP such that u(x,y) = % for some (x,y) € QU 9Q.

3
4. There exists a solution u to BVP such that u(x,y) = 1% for some (x,y) € QU 9Q.

Q.120 Consider X = ];[ [0, c] together with the product topology, where [0, c] is equipped with
the euclidean topologf \,Nf)ﬂch of the following stssatements are necessarily true?

1. X is metrizable.

2. Xis compact.

3. X is Hausdorff.

4. X is connected.



