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SECTION 1 - PART |

Question No.1 (Question Id - 4)
Which of the following is a compact subset of R ?
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Question No.2 (Question Id - 10)
Let G be an abelian group of order 16. Which of the following is true ?
(A) O There exists g € G such that order of g is 8.
(B) O If there exists a subgroup H of G of order 8, then there exists g € G with order 8.
(C) O If there exists g € G with order 8, then G is cyclic.
(D) O There is a one-to-one group homomorphism ¢ : G — S,;, for some m 2 1. (Correct
Answer)

Question No.3 (Question Id - 8)
Consider the system of linear equations :
3x+y-z=a
-x+2y+5z2=
4x+z=7
For which a and 8 does this system have a unique solution ?

(A) O Forno a, B € R there is a unique solution.

(B) O ais unique but § can be arbitrary.
(C) O aand B are both unique.
(

D) O Forall a, B € R there is a unique solution. (Correct Answer)

Question No.4 (Question Id - 6)

What are the maximum and minimum of the function f (x) = €' - x on the interval I—1. 1-1 ?
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(A) O 1+land Jg—l.
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® O 1+ ) and 1/ (Correct Answer)
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Question No.5 (Question Id - 1)
Let X, Y and Z be finite setsand letf: X - Y and g: Y — Z be maps.

Which of the following assertions is always true ?

A) O If gofis a bijection, then both g and f are bijections.

B) O If gis one to one, then gofis also one to one.

C) O Iffis onto, then gofis also onto.

D) O If gofis onto, then |Z| < |Y|, where |A| denotes the number of elements in any finite set
A.
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(Correct Answer)

Question No.6 (Question Id - 9)




Consider the following subsets of R3 :

X=A{(x,y, z) € [R3:x20,y20,220}
Y={x,y,2)eR3:3x+y=2y+z=0}
Z={(x,y,z) € R3: x2+ 2xy + y2 = 0}
W={(x,y,z)eER3:x+y+2z=0,4x+3y-z=0}
Which of the above are vector subspaces of R3 ?
A O X, Y,Zand W

(B) O Only W

(C) O Only Zand W (Correct Answer)

(D) O Only Xand W

Question No.7 (Question Id - 7)

log3
What is the value of the integral |'D = we gy

(A O (Correct Answer)
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Question No.8 (Question Id - 3)

Let a,= (—1}""'1:‘ 1+ﬁ ‘; for n = 1. Which of the following is correct ?
(A) O lim sup a, =1 and lim inf a,, = -1. (Correct Answer)

(B) O limsup a,=1andliminfa,=1.

(C) O limsup a,=-1andliminfa,=-1.

(D) O limsupa,=-1andliminfa,=1.

Question No.9 (Question Id - 2)

=

Consider a series . 85 of real numbers. Which of the following assertions is necessarily true ?
n=1

n+1 . ’
If |a,| < —~ for all n 2 1, then 2 . @y converges conditionally but it does not
1

necessarily converge absolutely.

(B) O
If a, S%Sl for all n = 1, then Enaﬂ‘ converges conditionally.

C)O
© ) | S igﬂ <_:H_+1 for all n = 1, then 2 a, converges absolutely.| (correct
n2 1 ﬂ3 H
Answer)
O n? +
If0<a, < ——5— foralln>1, then Zn a, converges absolutely.
n

Question No.10 (Question Id - 5)

The sumL+ 1 !

g e L S
1001 1002 2000
A. less than 1.

is

B. more than %

C. more than log2.
D. less than log2.

Which of the above assertions are correct ?

(A) O A,BandC only
(B) O A, B and D only (Correct Answer)




(C) O AandC only
(D) O B andC only

SECTION 2 - PART Il

Question No.1 (Question Id - 12)
Let {x,} be a sequence of real numbers. Consider the following assertions :

A If |xn s 1| S% Xnsed — x,-,‘for all n =1, then {x,} is a Cauchy sequence.

B. If {x,;} is bounded, then it contains a Cauchy subsequence.
C. If {x,} is unbounded, then it cannot contain a convergent subsequence.
D. i {x.} is bounded and a subsequence of {x,} converges to a real number L, then {x,} also converges to L.

Which of the above assertions is/are true 7

A) O Aonly

B) O A and B only (Correct Answer)
C) O BandC only
)
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(D) O D only

Question No.2 (Question Id - 23)

Consider the subset

o 32

of the group of 2 % 2 matrices

. a b '
G:= ta, b, d e B, ad=1
0 d

under matrix multiplication. Which of the following statements is correct ?

(A) O Nis not a subgroup of G.

(B) O N is a subgroup of G, but N is not normal.

(C) O N is a subgroup of G and the number of cosets of N in G is finite.

(D) O N s a subgroup of G and there are infinitely many cosets of N in G. (Correct Answer)

Question No.3 (Question Id - 22)
Let G be a group in which every element other than identity has order 2. Then, which of the following
statements is necessarily true ?

A) O G must be finite and abelian.

B) O G can be infinite, but G must be abelian. (Correct Answer)
C) O G is not necessarily abelian, but it must be finite.

D) O G may be non-abelian as well as infinite.
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Question No.4 (Question Id - 18)

PR

What is the area of the portion of the sphere x* + y? + 7% = R? lying between the planes z = R and z=T

(A) O | g2 _ J3)|(Correct Answer)
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Question No.5 (Question Id - 21)
Let A € Myy3(R), B € M3y4(R) and C € Myys5(R). Consider the following assertions :

A. The matrix ABC cannot have rank equal to 4.
B. AB can have rank 3 but BC cannot have rank 4.

C. ABC and BA can have ranks at most 3.

D. Rank of AB must be less than or equal to rank of BC.




Which of the above is/are correct statements ?

(A) O Only A

(B) O OnlyD

(C) O A, Band C only (Correct Answer)
(D) O B, CandD only

Question No.6 (Question Id - 16)

What is the value of |im (I+x)x-2 5
=1 x—1

A) O -log2

) O -2log2

C) O 1-2log2 (Correct Answer)
)O 1-3log2

Question No.7 (Question Id - 17)

A function f: (a, b) — R is said to be uniformly continuous if for every € = 0 there exists a & > 0 such that [f (x) - f ()]
< € whenever |x-y| < & (and & is independent of x and y).
Let f: (0, 1) — R be the map given by f(x)= /x. Consider the following assertions :

A. fis differentiable on (0, 1).

B. fis differentiable and f ' is bounded on (0, 1).

C. fis uniformly continuous on (0, 1).

D. fis differentiable and " is uniformly continuous on (0, 1).

Which of the above assertions is/are correct 7

(A) O Aonly

(B) O A and C only (Correct Answer)
(C) O A,BandC only

(D) O A, BandD only

Question No.8 (Question Id - 13)

t=<]

M
Let Z X bhea power series with real coefficients and radius of convergence R such that
n=0

0 <R < =. Consider the following assertions :

oo o

(A) If Z a,x i converges for some x with [x|=R, then Z a,x" converges for every
n=0 n=0
rwith [y{=R.
B If Ixl > R, th .su Zk g Hylt =
(B) x| , then kll:l; 1= 10,k =,

= s} o
(<) I Z M, X i diverges for some x with [x =R, then Z X 4 diverges for every x with
n=U n:ﬂ

lxi=R.

(D) Let Syx) = }di ¢ zanx” for all k 2 2. Then, {Si(x)}§=2 is a Cauchy sequence for
everyx = (— R, R).

Which of the above assertions is /are correct ?

(A) O AandC only

(B) O B and D only (Correct Answer)

(C) O Donly

(D) O Bonly

Question No.9 (Question Id - 19)

Let S be the sphere x* + y* + 2% = R?, F be the vector field on R? given by p_,37 1,231 2k and n denotes the unit

normal vector to the surface 5. What is the value of the surface integral J'LF *ndo?




(Correct Answer)

Question No.10 (Question Id - 14)
Consider the following assertions :
A. sup{l|sinx:xe R} =ceand inf{lsinx:xe R} =0

B. Letf: R — R be the map given by f (x) = 2x + 3. Then,
sup{f (sin(x) + 5):x € R} = 15 and
inf{ f(sin(x) + 5): x € B} = 11

C. Letf: R — R be the map given by f (x) = 5x + 5. Then,

&

inf < f ; sinfl.';-l:n 2 4r=

D. Letf: R — R be the map given by f(x) = 3x + 4. Then,
sup{f (f(x)) : x € (0, 2)} = 34

Which of the above assertions is/are correct 7

A) O B and D only (Correct Answer)
B) O B, CandD only
C) O A, CandDonly
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(D) O Aand D only

Question No.11 (Question Id - 11)
LetX={(x, y) € RZ: x2+y2=1}, Y ={(x, y) € RZ: x = y} and
Z={(x, y) € R2: y=-x}. Consider the following assertions :

A. XU YU Zis an equivalence relation on R.
B. XU Yis a reflexive relation on R but not symmetric.
C. XU Yis an equivalence relation on R.

D. YU Zis an equivalence relation on R.

Which of the above assertions are correct ?

(A) O AandB only

(B) O A, BandD only

(C) O A and D only (Correct Answer)
(D) O A, CandD only

Question No.12 (Question Id - 20)

Let V be a finite dimensional vector space over R with dim V 2 2. Fix a non-zero vector vy € V.
Consider the following assertions :

A. There is a unique basis of V containing vq.
B. There exist infinitely many bases of V containing vg.
C. There is a unique injective linear map T : V — V such that T(vg) = vp.

D. There exist infinitely many linear isomorphisms T: V — V such that
T(vp) = vo.

Which of the above assertions is/are correct ?

(A) O Aonly

(B) O Conly

(C) O Aand Conly

(D) O B and D only (Correct Answer)




Question No.13 (Question Id - 15)

How many solutions does the equation

i (17
:_‘_2J_I
have in the open interval (0, 1) 7
(A) O one
(B) O two (Correct Answer)
(C) O more than 2 but finitely many
(

D) O infinitely many

Question No.14 (Question Id - 24)
For which of the following n does n! have 2020 trailing zeros at the end ?

(A) O n=8097 (Correct Answer)
(B) O n=28085

(C) O n=28080

(D) O n=10100




