JNUEE PHD Mathematical Sciences

Topic:- MATH897 JNUS21
N A Every uncountable subsets of [t \, Z is Lebesgue measurable.

B. Every uncountable subset of |2 \ () is Lebesgue measurable and has nonzero Lebesgue measure.

C. Every infinite subset of Z which contains only odd numbers is Lebesgue measurable.

D. {% | a€Z,beN,bis odd} is Lebesgue measurable.

Which of the above statements is/are true? Choose the correct answer from the options given below:

[Question ID = 20203][Question Description = S1_MATH_897_PhD_Q001]
1. Aand B only

[Option ID = 146125]
2. Cand D only

[Option ID = 146126]
3. Aand D only

[Option ID = 146127]
4. Conly

[Option ID = 146128]

2) We define a relation ~ on 2 as follows: For a, b € R?, a ~ bif 2a — 3b lies on the graph of a

continuous function f : R — [, which may depend on @ and b.
Which of the following assertions is correct?

[Question ID = 20204][Question Description = S1_MATH_897_PhD_Q002]
1.~ is not reflexive.

[Option ID = 146129]
2.~ is reflexive but neither symmetric nor transitive.

[Option ID = 146130]
3.~ is an equivalence relation with finitely many equivalence classes.

[Option ID = 146131]
4.~ is an equivalence relation with infinitely many equivalence classes.

[Option ID = 146132]
3 :
) Let f : € — IR be any continuous function such that f(e*z) = f(z) forall z € €, where i= =1

Consider the following statements:

A. The image of f is a compact set.

B. The image of f is an infinite countable set.

Which of the following is necessarily correct?

[Question ID = 20205][Question Description = S1_MATH_897_PhD_Q003]
1. Ais true but B is false.

[Option ID = 146133]
2. Bis true but A is false.

[Option ID = 146134]
3. Both A and B are true.

[Option ID = 146135]
4. Both A and B are false.

[Option ID = 146136]

1 ifzeQ

|| +1

4) sin2z ifzeR\Q
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Consider the following statements:
A. @ is Lebesgue measurable.
B. @ is Lebesgue integrable.
C. Q(E) is measurable for every nonempty bounded subset & of .
‘Which of the following is correct?
A.Q is Lebesgue measurable:
B.Q is Lebesgue measurable:
C. Q® is measruble for every nonempty bounded subset E or R.

Which of the following is correct?



[Question ID = 20206][Question Description = S1_MATH_897_PhD_Q004]
1. Both A and B are true but C is false.

[Option ID = 146137]
2. Both A and B are false but C is true.

[Option ID = 146138]
3. Both B and C are false but A is true.

[Option ID = 146139]
4. Both A and C are true but B is false.

[Option ID = 146140]

5)
Let X =R*Y=0Q0xQ Z— (R\Q)x (R\Q) and W= (R\ Q) x Q . Consider the
following statements:

A. X\'Y is connected.
B. (X\Y)\ W is connected.

C. Both X'\ Z and X\ W are connected.

Which of the following is correct?

[Question ID = 20207][Question Description = S1_MATH_897_PhD_Q005]
1. Both A and B are true but C is false.

[Option ID = 146141]
2. Both B and C are false but A is true.

[Option ID = 146142]
3. Both A and C are true, but B is false.

[Option ID = 146143]
4. AlLA, B and C are false.

[Option ID = 146144]

6) Let T be the cofinite topology on Z. Consider the following statements:
A. (Z,T) is second countable.
B. (Z, T) is separable.
C. (%, T) is compact.

D. (Z,T) is path connected.

Which of the following is correct?

[Question ID = 20208][Question Description = S1_MATH_897_PhD_Q006]
1. Aand B are true but C and D are false.

[Option ID = 146145]
2. A, B and C are true but D is false.

[Option ID = 146146]
3. Cistrue but A, B and D are false.

[Option ID = 146147]
4. B and D are true but A and C are false.

[Option ID = 146148]

7) Let T bethe topology on T which has a subbasis 7,7 + 3 | n € N} . Consider the following
statements:

A. (M, T) is a Hausdorff space.

B. (N, T) is a compact space.

C. T is countable.

Which of the following is correct?
[Question ID = 20209][Question Description = S1_MATH_897_PhD_Q007]
1. Ais true but both B and C are false.

[Option ID = 146149]
2. Both A and B are false but C is true.

[Option ID = 146150]
3. Both A and C are false but B is true.

[Option ID = 146151]
4. AL A, B and C are false.

[Option ID = 146152]

Let f: 8" = B be any continuous function, where §' is the unit circle centered at (0, 0) in R? with the

subspace topology inherited from the usual topology on E*. Consider the following statements:

A. fis not injective.



B. The image of [ is a closed interval [a,#] forsome a,b € R witha < b,

Which of the following is necessarily correct?

[Question ID = 20210][Question Description = S1_MATH_897_PhD_Q008]

1.

A is true but B is false.

[Option ID = 146153]

2. Bis true but A is false.

[Option ID = 146154]

3. Both A and B are true.

[Option ID = 146155]

4. Both A and B are false.

[Option ID = 146156]

9) Let ¢y ={]—2r,2r[| 7 >0} Cy — {[—2r,27] | v > 0} and let Cs — {IR, 0},

1.

2.

Which of the following assertions is correct?
[Question ID = 20211][Question Description = S1_MATH_897_PhD_Q009]
v > O e ciss € Osuca a6 4) < 8= {ffe) ) > €
[Option ID = 146157]
Cais a basis fora topology on R but C'y is not.

[Option ID = 146158]

3 Gy U{R\ X | X € C1} isa basis for the usual topology on &.

[Option ID = 146159]

4+ (J1UC3 U3 is atopology on B,

[Option ID = 146160]

10 Let (X, d) be a metric space and let #:X — X be any function. Which of the following is equivalent to

the statement that f is not uniformly continuous"?

[Question ID = 20212][Question Description = S1_MATH_897_PhD_Q010]

1 Given 0 > 0 there exists € > 0 such that d(:r:,y) <= d(f(m),f(y]) €

[Option ID = 146161]

2 Given € > 0, there exists § > ( and a pair of elements &, ¥ in X, which depends on €, such that

d(@,y) < §andd(f(z), f(¥)) > e
[Option ID = 146162]

3. There exists § > 0 such that foreverye > 0,d(z, y) > 6 = d(f(z), f(y)) > e

1. A, B aresimilar in 1-11'3(@)

[Option ID = 146163]
There exists € > 0 such that for every 6 > 0, there exists a pair of elements ©» Y in X which depends

on 5_, with d(m,y] < dand d(f(iﬂ}, f{y)) >E

[Option ID = 146164]

11)  Consider the following matrices

000 000
A=l1 0 0|.B=[3 0 0] ey
110 45 0

Which of the following is correct?

[Question ID = 20213][Question Description = S1_MATH_897_PhD_Q011]

[Option ID = 146165]

2., Bare similarin Ms(R) but notin Ms(Q)

[Option ID = 146166]

3. A, B are similar in M3(C) but not in M3(R).

[Option ID = 146167]

«. A, B are not similar in M3(F') for any field F' containing Q.

[Option ID = 146168]

12)

oo o

0
Let IF; be the field of order2 and S = {A € Ms(Fy) : A2 = ( 0
0

)

[Question ID = 20645][Question Description = S1_MATH_897_PhD_Q012]
1. 0

What is the cardinality of the set.S' ?

[Option ID = 146169]

2.1

[Option ID = 146170]
3.2

[Option ID = 146171]



4. 4

[Option ID = 146172]
13) F . ;
Let Tqdenote the finite field with ¢ elements.

What is the number of finite degree separable extensions of Iy that are not normal?

[Question ID = 20646][Question Description = S1_MATH_897_PhD_Q013]

1. 0

[Option ID = 146173]
2.1

[Option ID = 146174]
3.2

[Option ID = 146175]
4. infinite

[Option ID = 146176]

14) Consider the inner product space IR[X] of the polynomials over [ with the inner product given by

1
(S0 9(0) = [ F0g0X Tor F(X), 9(X) € RIX]
-1
Write
fo(X) = X,
AX)=1—-X+ X2+ gX:‘,
FHX) =1 =X X X,
Fo( ) =1 X o B
Which of the above polynomials are orthogonal to fo(X)?

[Question ID = 20647][Question Description = S1_MATH_897_PhD_Q014]
1. Only f1(X), f2(X)

[Option ID = 146177]
2. Only f2(X), f3(X)

[Option ID = 146178]
3 Only f1(X), f3(X)
[Option ID = 146179]

4. All of f1(X), f2(X), f3(X)

[Option ID = 146180]

15) Let V be a finite dimensional vector space over a field F'and B : V' x V' — F any symmetric
bilinear form on V.

Fora subspace W, let W™ := {v € V: B(v,w) =0 for all w € W},

Which of the following is necessarily correct?

[Question ID = 20648][Question Description = S1_MATH_897_PhD_Q015]
L dimW* =dimV —dim W
[Option ID = 146181]
2 dimW* > dimV —dim W
[Option ID = 146182]
S dimWt < dimV — dim W
[Option ID = 146183]
4 dimWt > dimV —dim W

[Option ID = 146184]

16) Let T be a linear operator on the two dimensional vector space C*over C which preserves the
bilinear form B on C* defined by B((1,22), (41, 42)) = %1% — 2291, Let S be a linear operator on

C* which preserves the quadratic form ¢ on C* defined by ({1, 7)) = x* — 3, Which of the
following is correct?

[Question ID = 20649][Question Description = S1_MATH_897_PhD_Q016]
1 det(T) = land det(S) = 1,

[Option ID = 146185]

2 det(7") = +1and det(S) = 1

[Option ID = 146186]

3. det(T) = land det(S) = £1,

[Option ID = 146187]

4 det(T) = +1and det(S) = £1.

[Option ID = 146188]

7 it Q(Z%) and K = Q(Q%) be field extensions of Q.

For any field extension K/ F, write Aut(K/F')for the group of F-automorphisms of K. Then,

[Question ID = 20650][Question Description = S1_MATH_897_PhD_Q017]



- |Aut(L/Q)| = 1and | Aut(K/Q)| = 1,

[Option ID = 146189]

2 |Aut(L/Q)| = 2and|Aut(K/Q)| = 5,
[Option ID = 146190]

- |Aut(L/Q)| = 2 and|Aut(K/Q)| = 1

[Option ID = 146191]
Aut(L/Q)| = 4and |Aut(K/Q)| = 1,

[Option ID = 146192]

w

4.

18) Let L and K be the splitting fields of the polynomials (X* — 2)(X* — 3)(X* — 5) and
(X% - 2)(Xx? - 3)(Xx2 — 6) over Q respectively. For any field extension K/F write Aut(KX/F) for the
group of F-automorphisms of K. Then,

[Question ID = 20651][Question Description = S1_MATH_897_PhD_Q018]
i [Aut(L/Q)| = 8 and | Aut(K/Q)| = 8

[Option ID = 146193]

2. |Aut(L/Q)| = 8and|Aut(K/Q)| = 4.

[Option ID = 146194]

Aut(L/Q)| = 4and |Aut(K/Q)| = 8

[Option ID = 146195]

4. |Aut(L/Q)| = 4 and

[Option ID = 146196]

3.

Aut(K/Q)| = 4

19) For any positive integer n, let ®..(X) denote the n-th cyclotomic polynomial, i.e.
@, (X) := (X — ¢) where the product varies over all the n-th primitive roots of unity.
Which of the following is correct?

[Question ID = 20652][Question Description = S1_MATH_897_PhD_Q019]
. Bg(X) = X — Lland Ps(X) = X°— 1

[Option ID = 146197]
2 ®g(X) = X34 1and By(X) = X*+ 1

[Option ID = 146198]

3 06(X)=X*~ X +1land®g(X) = X*+1
[Option ID = 146199]
4 Og(X) =X+ X +1anddg(X) = X'+ 1

[Option ID = 146200]

20
" Let F3 be a field containing 3 elements and [F;(7) the quotient field of the polynomial ring IF'5[¢]

Let S := {¢ : F5(t) — F5(t) | ¢ is a field homorphism }.
What is the cardinality of the set S?

[Question ID = 20653][Question Description = S1_MATH_897_PhD_Q020]
1. 1 [Option ID = 146201]

2. 2 [Option ID = 146202]

3. greater than 2 but finite [Option ID = 146203]

4. infinte [Option ID = 146204]

21)  Consider £2 = {(zn ):’,1 | 2, € Cand Zm 1 [xﬂlz < 00} Endow g2 with Il - Hg_-norm defined by

n=
1
1(zn)524 Iz = [Z:o—l ‘-":n‘l] " forall (za)2, €8

Let X = {(f“ f“) | fi € 2 foralli, j = 1,2}
f21 f22

H (fu Jit )
fa fn
[Question ID = 20654][Question Description = S1_MATH_897_PhD_Q021]

.|| || isnot a normon X

_Deﬁnc” - HX —+ [Rby

‘ = oz {Hflg' 12 | 4,5 = 1,2} Then which of the following statements is correct?

[Option ID = 146205]

2 || + || isanorm on X but (X, || - ||) is not a Banach space.
[Option ID = 146206]

3. (X‘ |[ R
[C-)ption ID = 146207]

4. (X, “ : H) is a Hilbert .spacc.

) is Banach space but not a Hilbert space.

[Option ID = 146208]

22) etV denote the vector space of all polynomials in one variable with real coefficients over R of degree less
than or equal to 10. Then which of the following functions || - ||: ¥ — R is not a normon V' ?



[Question ID = 20655][Question Description = S1_MATH_897_PhD_Q022]
1
T lpll = f5 lp(=)|dz foranp V.

[Option ID = 146209]
2. ”p” = sup{[p(a:)[ ] 0<z< 1}, forallp EV.

[Option ID = 146210]
3. lpll = sup{lp(z)| | 0 < = < 1} + |p(0)| + [p(1)] foralip € V.

[Option ID = 146211]

A el = [f2 1p@)1de]| T soranp v

[Option ID = 146212]

23)  Consider C[0,1] = {f:[0,1] — R | fis continuous} Endow C[0, 1] with the || * || norm defined
by |[fllee = sup{|f(2)| | 0 < 2 <1} forall f € C[0, 1] Define T: C[0, 1] - C[0, 1] by

(Th)E) = f; J(8)ds orall f € C[0,1], € [0, 1] Then which of the following statements is correct?

[Question ID = 20656][Question Description = S1_MATH_897_PhD_Q023]
1. ”T202l|| = 2021

[Option ID = 146213]

. T 2
[Option ID = 146214]
. ||IT%%| = g

[Option ID = 146215]
4. 2021 i5 an unbounded operator.

[Option ID = 146216]

24) Letsbeanon-empty countable set. For every positive integer 72, define

Csn ={h:S > R | 3,5 |h(8)|" < 00}, Also, for every positive integer g and f: S — R define

1

£l = [Zses 1F(DI™] ™ | Then which of the following statements is correct?
[Question ID = 20657][Question Description = S1_MATH_897_PhD_Q024]
1. (05,2021: H i’ [lZOZi)is a Banach space.

[Option ID = 146217]
2. (C5.2021 > I ‘ s “2021) is a Banach space if and only if S is a finite set.

[Option ID = 146218]
3. (05,2021) ” 2 “2021) is a Hilbert space.

[Option ID = 146219]
4 (03.2021? H : “2020) is a Banach space.

[Option ID = 146220]

25) Consider 50 = {($n)rv1 | z, € Cand Z:Q_l lwﬂiso < 00} Endow 50 with I+ HSD_-norm

00

5075 ;
defined by ||($n):..;t Hﬁo — [Eﬂzj |$L',;‘ ] ® for all (SL‘“ )$1 € 550_ Fix a bounded sequence (y“):,q—l

of complex numbers. Define T #50 — ¢50 by T((J"ﬂ )2071) = (.’L‘" yn)?;ofl for all (mn)?q € euo-
Then which of the following statements is correct?

[Question ID = 20658][Question Description = S1_MATH_897_PhD_Q025]
T is not continuous.

[Option ID = 146221]
2. ||T| > sup{|yn| | for all positive integers n}

[Option ID = 146222]
3. ||T| < sup{|y| | for all positive integers n}

[Option ID = 146223]
4. ||T| = sup{|y.| | for all positive integers n}

[Option ID = 146224]

26) Let X be a normal, second countable topological space. Consider a family § of continuous functions from

Xto [0; 1] that separates points and closed sets in X Then which of the following statements is correct?

[Question ID = 20695][Question Description = S1_MATH_897_PhD_Q026]
No such family & exists.
[Option ID = 146513]
2. Any such family § is necessarily finite.
[Option ID = 146514]
3 There exists such a family § which is countable.
[Option ID = 146515]
4. Any such family S is necessarily uncountable.

[Option ID = 146516]



27) Let X be the disjoint union of open intervals J'l and I2 in 2. Endow I with the usual topology and X with

the subspace topology. Then the one point compactification of X

[Question ID = 20659][Question Description = S1_MATH_897_PhD_Q027]

1.

2.

3.

does not exist.

[Option ID = 146225]
is homeomorphic to a circle.

[Option ID = 146226]
is homeomorphic to the disjoint union of two circles.

[Option ID = 146227]
is homeomorphic to

Alzy € R? | (z—12+y* =1} U{(z,y) € R? | (z+ 1)? +y* = 1} equipped with

the usual topology on B2

[Option ID = 146228]

28) Consider the set of natural numbers N (equipped with the discrete topology) as a subset of its Stone-

Cech compactification denoted by ,BN_ If Aand B are non-empty disjoint subsets of N, then their closures
in IBN

[Question ID = 20660][Question Description = S1_MATH_897_PhD_Q028]

1.

2.

3.

4.

are disjoint.

[Option ID = 146229]
contain exactly one point in common.

[Option ID = 146230]
contain countably infinitely many points in common.

[Option ID = 146231]
contain uncountably many points in common.

[Option ID = 146232]

29) Suppose X is a normal topological space containing an infinite discrete closed subset A Then which of the

following statements is correct?

[Question ID = 20661][Question Description = S1_MATH_897_PhD_Q029]

1.

2.

3.

4.

Every continuous function F: X = B s constant.
[Option ID = 146233]
Every continuous function f: X = R is bounded.

[Option ID = 146234]
Every continuous function J: 4 — R js bounded.

[Option ID = 146235]
There exists an unbounded continuous function f: X->R

[Option ID = 146236]

30) Let X = {(z,9) € B* | 2% + 39" = 1} Endow B? with the discrete topology. Then which of the following

statements is correct?

[Question ID = 20662][Question Description = S1_MATH_897_PhD_Q030]

1.

2.

3.

4.

X is a compact subset of B? in this topology.

[Option ID = 146237]
Xis a connected subset of B? in this topology.

[Option ID = 146238]
Xis an open subset of R? in this topology.
[Option ID = 146239]

Xis neither open nor closed subset of B in this topology.

[Option ID = 146240]

31) Lete > a > 0 be fixed. The set of complex numbers 2 satisfying 0 < |z — a| + [z +a| < 2¢is

[Question ID = 20663][Question Description = S1_MATH_897_PhD_Q031]

1.

neither open nor closed.

[Option ID = 146241]

. closed but not bounded.

[Option ID = 146242]

. open.

[Option ID = 146243]

. compact.

[Option ID = 146244]

32)  The radius of convergence of the power series

o (),
n=0 ln! <

is

[Question ID = 20664][Question Description = S1_MATH_897_PhD_Q032]

1.

2.

3.

1

[Option ID = 146245]
1/2

[Option ID = 146246]
1/4



[Option ID = 146247]

4. 1/e

[Option ID = 146248]

33) Which of the following inequalities is true for all z € C?

[Question ID = 20532][Question Description = S1_MATH_897_PhD_Q033]

T |sinz| <1

[Option ID = 146249]

2 |sinz| < el

[Option ID = 146250]
3. |sinz| < |ef]

[Option ID = 146251]

4. lsi

nz| < |

[Option ID = 146252]

34)

Let W and Z be complex numbers. What are the necessary and sufficient conditions for the equality
|2+ w| = |2| — |w|

to hold?

[Question ID = 20533][Question Description = S1_MATH_897_PhD_Q034]

T w

<0

=0orw =

[Option ID = 146253]

2.
w

-1

=0orw =

[Option ID = 146254]

3w

=0

[Option ID = 146255]

4w

=z2=10

[Option ID = 146256]

35)

Given below are two statements

Statement A:

A branch of the square root function can be defined on C\{Z € Clzisreal and z > 0}-
Statement B:

A branch of logarithm can be defined on C\{z € C|zis real and z > 0}.

Choose the correct answer from the options given below.

[Question ID = 20534][Question Description = S1_MATH_897_PhD_Q035]
1. Both Statements A and B are true.

[Option ID = 146257]
2. Both Statements A and B are false.

[Option ID = 146258]
3. Statement A is true but Statement B is false.

[Option ID = 146259]
4. Statement A is false but statement B is true.

[Option ID = 146260]

36)

Let @ = {z € C| |z| < 1} be the open unit disk. Suppose that f, g : ) — C are analytic and satisfy
f(;) = % and g(1 — %): 1- % forallm € N.

Which of the following two statements is/are necessarily true?

Statement A:

f(2) = 2 forall z € D.

Statement B:

9(2) = zforall z € D.

[Question ID = 20535][Question Description = S1_MATH_897_PhD_Q036]
1. Both Statements A and B

[Option ID = 146261]
2. Statement A only

[Option ID = 146262]
3. Statement B only

[Option ID = 146263]
4. Neither Statement A nor Statement B

[Option ID = 146264]

37)
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[Question ID = 20536][Question Description = S1_MATH_897_PhD_Q037]
" hm[:l-ém 'f(z)l =00

[Option ID = 146265]

2. |f(0) < Tog= for all sufficiently large n

[Option ID = 146266]
3. |f(0)| < 100" for all sufficiently large n_

[Option ID = 146267]
f has infinitely many zeros.

[Option ID = 146268]

o sin 2x
d

38) The integral fo

[Question ID = 20537][Question Description = S1_MATH_897_PhD_Q038]

1. does not converge.

[Option ID = 146269]
2. converges and equals 0.

[Option ID = 146270]
3. converges and equals /2.

[Option ID = 146271]
4. converges and equals 2.

[Option ID = 146272]

39) Suppose that f, g: C—C are entire functions such that
Re f(z) + Im f(z) £ 0 forany 2 € T
and
(Re g(2))* + (Im g(2))* #0 forany z € C.
Then

[Question ID = 20538][Question Description = S1_MATH_897_PhD_Q039]

1. f must be a constant and 9 must be a constant.

[Option ID = 146273]

2. f must be a constant but 9 need not be a constant.
[Option ID = 146274]

3. f need not be a constant but 9 must be a constant.
[Option ID = 146275]

4. f need not be a constant and ¥ need not be a constant.

[Option ID = 146276]

40)
If f is analytic in the disk {Z eC| |z « 3}, then SUp ;-2 [f(z) - %'

[Question ID = 20696][Question Description = S1_MATH_897_PhD_Q040]
1. can be at most 1/2. [Option ID = 146517]

2. is at least 1/2. [Option ID = 146518]

3 can take any positive real value for suitably chosen p i

[Option ID = 146519]
4. can take any positive real value less than or equal to 2 but cannot be more than 2. [Option ID = 146520]

41) LetE={peQ2<p® <3}
A. E'is closed in Q

B. E'is bounded in Q.
c Eis compact.
Choose the correct answer from the options given below.

[Question ID = 20539][Question Description = S1_MATH_897_PhD_Q041]
1. A, Band C are true.

[Option ID = 146277]
2. Bis true, but A and C are false.

[Option ID = 146278]
3. Aand B are true, but C is false.

[Option ID = 146279]
4. A, B and C are false.

[Option ID = 146280]

42) Forz=G—l—?;b,'w:C+id£wcsayz<wifcithcra< cora=e¢b<d

A. (€, <) is an ordered field.



B. (C, -<) has least upper bound property.
Choose the correct answer from the options given below:

[Question ID = 20540][Question Description = S1_MATH_897_PhD_Q042]
1. Both A and B are true.

[Option ID = 146281]
2. Ais true but B is false.

[Option ID = 146282]
3. Alis false but B is true.

[Option ID = 146283]
4. Both A and B are false.

[Option ID = 146284]

43) Lct¢ : R — IR be defined as

Fis ifx <0
$(z) = w—f—exp(;—:) ifz > 0.

Let the 72th order derivative of 9 at T be denoted by d‘&("’) (.‘u")! if it exists.
A. @is infinitely differentiable at every point in R \ {0}

B. ¢ is infinitely differentiable at 0, and for each natural number 72, ¢(n) (0) =0

Choose the correct answer from the options given below:

[Question ID = 20541][Question Description = S1_MATH_897_PhD_Q043]
1. Aand B are true.

[Option ID = 146285]
2. Ais true, but B is false.

[Option ID = 146286]
3. Bis true, but A is false.

[Option ID = 146287]
4. Aand B are false.

[Option ID = 146288]

44) [T, Y2 E R™ be linearly independent vectors. For £ = (151 32y eey -'Bn) € R‘n, let
12
2
lell = (T2 leil?)

A. Foreverym € N, there exist “gm] ' a‘(zm) ! a‘gﬂ‘) € Rwith |a§.m)| + iagm)l + iagm)i = | snakthat

||a§m)z + a.gm)y 1 ag’")z|| < %_

B. Thereisa C' > ( such that if @y, az,a3 € Rand |a1] + |az| + |ag| =1 then
larz + azy + azz|| = C

Choose the correct answer from the options given below:

[Question ID = 20542][Question Description = S1_MATH_897_PhD_Q044]
1. Both A and B are true.

[Option ID = 146289]
2. Aisfalse and B is true.

[Option ID = 146290]
3. Ais true and B is false.

[Option ID = 146291]
4. Both A and B are false.

[Option ID = 146292]
%) Define b i R? - R,

0 if {:B, y) = (0’ 0)
f(:z:,y) = (32 +y2)sinu;m if{a:,y) 7é (00)

A. [ is differentiable at (0, 0)_

B. The directional derivatives of J are continuous at (0, 0)_

Choose the correct answer from the options given below:

[Question ID = 20543][Question Description = S1_MATH_897_PhD_Q045]
1. Both A and B are true. [Option ID = 146293]
2. Ais false but B is true. [Option ID = 146294]
3. Ais true but B is false. [Option ID = 146295]
4. Both A and B are false. [Option ID = 146296]

46) Let f: M, (R) — M, (R) be defined as f(A) = 24 + 5A?, where A denotes the transpose of A_ Let

f r(A) denote the total derivative of f at A, if it exists.

Choose the correct answer from the options given below:

[Question ID = 20544][Question Description = S1_MATH_897 PhD_QO046]



1. f is not continuous on M, (R)
[Option ID = 146297]
2. f is continuous but not differentiable on M., (R)

[Option ID = 146298]
3. f is differentiable at everv Ae M, (R) and f'(A) (X) =24+ 5At_

[Option ID = 146299]

4. f is differentiable at every A e M,(R)and f/(A)X) =2X + 5Xt.

[Option ID = 146300]

47) LetU CR"bean open set and let f: U — R" be a continuously differentiable injective function such
that det f' (z) #0 for each .

A, J is an open map
B. f(U) is open but fmay not be an open map.
C. I Ly f(U) — U is differentiable.

Choose the correct answer from the options given below:

[Question ID = 20545][Question Description = S1_MATH_897_PhD_Q047]
1. Aand C are true.

[Option ID = 146301]
2. Band Care true.

[Option ID = 146302]
3. Bis true, but C can be false.

[Option ID = 146303]
4. A, B and C can be false.

[Option ID = 146304]

48) T {-ph To,.. .}hc an enumeration of Q) M [D, 1] Foreachp, N, define i B {0, 1] — Ras

0 otherwise .

=g BasGum ok

a, (fn) is pointwise convergent

B ( fn) is uniformly convergent

C. The pointwise limit of (fn) .1f it exists, is Riemann integrable.
Choose the correct answer from the options given below:
[Question ID = 20546][Question Description = S1_MATH_897_PhD_Q048]
1. A, Band C are true.

[Option ID = 146305]
2. Ais true, but B and C are false.

[Option ID = 146306]
3. Aand C are true, but B is false.

[Option ID = 146307]
4. A, B and C are false.

[Option ID = 146308]

Let f: [0, 1] — [0, 1] be defined as

1 ift=0

1 £ Lo =
f(t) — E ift = < Wlthp,q € Ng ng(P; Q) - ls

0 ifteR\Q.

A. [ is Riemann integrable on [01 1]_

B. [f is continuous at every irrational point.

C f is discontinuous at every rational point.

Choose the correct answer from the options given below:

[Question ID = 20547][Question Description = S1_MATH_897_PhD_Q049]
1. A, Band C are true. [Option ID = 146309]

2. Ais false, but B and C are true. [Option ID = 146310]

3. Bis false, but A and C are true. [Option ID = 146311]

4. Cis false, but A and B are true. [Option ID = 146312]

50, {(z,y) € R?*: 2% +y? = 1}and {(z,y) € R? | zy = 1} are homeomorphic.

o e 5% T aaies e N T oY 2 D8 ] auiies TY st bt
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C. The open interval ]*l, 1[ and the set {(.’t, y) € R? ly= z? } are homeomorphic.
Choose the correct answer from the options given below:
[Question ID = 20548][Question Description = S1_MATH_897_PhD_Q050]

1. A, Band C are true.

[Option ID = 146313]
2. Ais true, but B and C are false.

[Option ID = 146314]
3. Bis true, but A and C are false.

[Option ID = 146315]
4. Cis true, but A and B are false.

[Option ID = 146316]

51) Let X = (C2, ] ||1), where ||(a,b)|y = |a] + [b] for a,b € C.Let Xp = {(a,0) :a € C}
Define fo: Xg—C by fo(a,0) = a forall a€C. Let AR \ {0} be fixed. Define
fisfa: X 5 Choy
fi(a,b) = a +€¥b, a,b e C,
f2(a,b) = a — b, a,b e C.

Which of the following statements is correct?

[Question ID = 20549][Question Description = S1_MATH_897_PhD_Q051]
B Only J1 is a Hahn-Banach extension of .fﬂ A
[Option ID = 146317]
Z. Only .f2 is a Hahn-Banach extension of f 0-
[Option ID = 146318]
3 Neither of f1and .f2 are Hahn-Banach extensions of .fO_
[Option ID = 146319]
4 Both ..fl and f? are Hahn-Banach extensions of fG_
[Option ID = 146320]

52) _ n
For N € N,dcﬁneLn = {(mk) € sz = 0}- Let €1 = (11030!‘ ?)
k=1

What is the distance between €1 and L,‘j?

[Question ID = 20665][Question Description = S1_MATH_897_PhD_Q052]
1. '/5

[Option ID = 146321]

1

2, —

V5

[Option ID = 146322]

0
[Option ID = 146323]
4 5

[Option ID = 146324]

53) Let (X, l\ * H) be a finite dimensional complex normed linear space. Let 7" : X —» X be a non-zero
linear map. Define ||THT = “T-Tﬂ, zeX.

Consider the following statements:
[Question ID = 20666][Question Description = S1_MATH_897_PhD_Q053]
1. Aand B only.

[Option ID = 146325]
2. Cand D only.

[Option ID = 146326]
3. All of the statements are correct.

[Option ID = 146327]
4. None of the statements is correct.

[Option ID = 146328]

54)
Tn, (zn) € fz.

2=

Define £ . f2 _ Coy f((2n)) = i
n=1

What is the value of ||fH‘7

[Question ID = 20667][Question Description = S1_MATH_897_PhD_Q054]
™

1'T



&

[Option ID = 146329]

2 B
6
[Option ID = 146330]
3. %
8
[Option ID = 146331]
o
Ve
[Option ID = 146332]
55) 1
Let C = {(zn) e |zn| < —_— foralln € N} Then C'is
ni !

[Question ID = 20668][Question Description = S1_MATH_897_PhD_Q055]
1. closed and bounded but not compact.

[Option ID = 146333]
2. compact.

[Option ID = 146334]
3. bounded but not closed.

[Option ID = 146335]
4. closed but not bounded.

[Option ID = 146336]

56) 0 ~og(2n
The sum of the series Z —Eg-—ﬁ-—} (17 € R)
n=0

[Question ID = 20669][Question Description = S1_MATH_897_PhD_Q056]
B converges uniformly to a bounded continuous function on R.
[Option ID = 146337]

- converges uniformly to an unbounded continuous function on R.

[Option ID = 146338]
3. does not converge uniformly but converges pointwise to a continuous function.

[Option ID = 146339]
4. does not converge uniformly but converges pointwise to a discontinuous function.

[Option ID = 146340]

sin(1), ifz#0

Deﬂncf:{ﬂ,l]—)ﬂabyﬂi):{o fz=0

Which of the following statements is correct?

[Question ID = 20670][Question Description = S1_MATH_897_PhD_Q057]
1. The graph of f is a connected subset of R? and 1 is not continuous.
[Option ID = 146341]

2. The graph of f is a disconnected subset of R2 andf is not continuous.

[Option ID = 146342]
3 The graph of [ is a disconnected subsct of B and [f is continuous.

[Option ID = 146343]
4. The graph of f is a connected subset of 22 and f js continuous.

[Option ID = 146344]

>8) Let (X,d) bea compact metric space and f : X — X be an isometry, that is, d(f(z), f(x)) = d(z,y)
forall z,y € X

Which of the following statements is necessarily truc?

[Question ID = 20671][Question Description = S1_MATH_897_PhD_Q058]

1. f must be surjective but need not be injective.

[Option ID = 146345]
2. f must be injective but need not be surjective.
[Option ID = 146346]
3 f is neither injective nor surjective.
[Option ID = 146347]
* fisboth injective and surjective.
[Option ID = 146348]

59) Let 0 < K < ocoand 0 < o < 1 Define
Lia = {f € C(0,1],R): [£(z) - £(3)| < Klo - yI", 2,y € [0,1]}.
Then, the family LK'Q is



[Question ID = 20672][Question Description = S1_MATH_897_PhD_Q059]
1. equicontinuous but not totally bounded.

[Option ID = 146349]
2. not equicontinuous but totally bounded.

[Option ID = 146350]
3. neither equicontinuous nor totally bounded.

[Option ID = 146351]
4. both equicontinuous and totally bounded.

[Option ID = 146352]

60)

o0
Let (X, d) be a metric space such that every sequence (mn) in X with Z d(-'fn,-'ﬂn+1 ) < 00
converges in X, Consider the following statements; n=1

A. X is complete.
B. Every bounded sequence in X must have a convergent subsequence.
C. There exists a Cauchy sequence without any convergent subsequence.

Which of the above statements is/are correct?

[Question ID = 20673][Question Description = S1_MATH_897_PhD_Q060]
1. Only A is correct.

[Option ID = 146353]
2. Only B and C are correct.

[Option ID = 146354]
3. All are correct.

[Option ID = 146355]
4. None of the statements is correct.

[Option ID = 146356]

61) What is the largest order of an element in the group Sg of permutations of eight symbols?

[Question ID = 20674][Question Description = S1_MATH_897_PhD_Q061]
1. 8 [Option ID = 146357]
2. 10 [Option ID = 146358]
3. 15 [Option ID = 146359]
4. 20 [Option ID = 146360]

62) Afinite group G has two subgroups [f and K such that the order of H is 8 and the index of K is 9. If K is
normal in G then which of the following statements is true?

[Question ID = 20675][Question Description = S1_MATH_897_PhD_Q062]
. His contained in K

[Option ID = 146361]
2. K is contained in H

[Option ID = 146362]

3 HnK ={1}
[Option ID = 146363]
4 HK =G

[Option ID = 146364]

63) Which of the following three statements is/are true for the dihedral group ), whose order is 2n?
A. The center of I),, is the trivial group {1}
B. The center of IJ;; has exactly two elements.

C. There is exactly one normal subgroup of D,,
Choose the correct answer from the options given below:

[Question ID = 20676][Question Description = S1_MATH_897_PhD_Q063]
1. Aonly

[Option ID = 146365]
2. B only

[Option ID = 146366]
3. C only

[Option ID = 146367]
4. None of A, Band C

[Option ID = 146368]

64) f Ais a 2 X 2 matrix with real entries and 2i is a characteristic root of A. Then A~ 1 is given by

[Question ID = 20677][Question Description = S1_MATH_897_PhD_Q064]
1

1. =%
= A

[Option ID = 146369]



Ry
2 =il
[Option ID = 146370]
3. 1a
4
[Option ID = 146371]

4 =g
4
[Option ID = 146372]

65 ;
) Let F be the field having exactly 8 elements. Then the number of subspaces of dimension 1 in f3 is

[Question ID = 20678][Question Description = S1_MATH_897_PhD_Q065]
1. 3 [Option ID = 146373]

2. 64 [Option ID = 146374]

3. 73 [Option ID = 146375]

4. 511 [Option ID = 146376]

66 £
) Suppose H is a subgroup of a finite group G. Which of the following is true about the ac on of G on the set # of

lecosets given by x * gH = xgH forx,g €EG ?

[Question ID = 20679][Question Description = S1_MATH_897_PhD_Q066]
1. The number of orbits depends upon the index [G: H] of H in G
[Option ID = 146377]
2. The size of the orbit that contains gH depends upon the choice of g
[Option ID = 146378]
The size of the stabilizer group at the point gH depends upon the choice of g
[Option ID = 146379]
The stabilizer group at the point gH depends upon the of choice of g
[Option ID = 146380]

67) 1 A | 1 00
Whichof A=[0 1 2 Jand B=|0 1 0 |is/are diagonalizable over the field of complex numbers?

0 0 2 1 0 2

[Question ID = 20680][Question Description = S1_MATH_897_PhD_Q067]
1. Aonly

[Option ID = 146381]
2. Bonly

[Option ID = 146382]
3. BothAand B

[Option ID = 146383]
4. Neither A nor B

[Option ID = 146384]

68) set u=(1,1,1),v=(1,23),w=(0,1,1), z= (0,1,2).Let S={u,v,w}and T = {u,v,2}. Suppose [:5 > T
and 9:T = S are given by f(w) =z, f(v) = u, f(w) = vand g(u) = v, g(v) = w, g(z) = u_Then which of f and

g can be extended to a linear transformation from R0 itself?

[Question ID = 20681][Question Description = S1_MATH_897_PhD_Q068]
1. [ butnotg

[Option ID = 146385]
2. gbutnotf

[Option ID = 146386]
3. Both fand g

[Option ID = 146387]
4. Neither [ nor g

[Option ID = 146388]

69)  Which of the following are sizes of the conjugacy classes of the permutation group S, on four symbols?

[Question ID = 20682][Question Description = S1_MATH_897_PhD_Q069]
1. 1,1, 1, 3, 4, 6, 8 [Option ID = 146389]

2. 1, 4,5, 6, 8 [Option ID = 146390]

3. 1, 4, 4, 7, 8 [Option ID = 146391]

4. 1,3, 6, 6, 8 [Option ID = 146392]

i

» 9y

70) Suppose T'is a linear operator of a finite dimensional complex vector space. If the semi-simple (diagonalizable) and
nilpotent parts of T are respectively D and N so that T = D + N. Then the nilpotent part of T + 2T is given by
[Question ID = 20683][Question Description = S1_MATH_897_PhD_Q070]
. N?+4+2N
[Option ID = 146393]
2. N2
[Option ID = 146394]
3 N?+ 2N +2DN



[Option ID = 146395]
4 N2+ 2DN
[Option ID = 146396]

71) Let G =< g > be acyclic group of order 105. Which of the following is an incorrect statement?

[Question ID = 20684][Question Description = S1_MATH_897_PhD_Q071]
1. (3 has 8 distinct subgroups.

[Option ID = 146397]

2. The number of generators of (' is 48,
[Option ID = 146398]

3. : : 1 30 .
The number of generators of (3 in the list gz st g 18h,
[Option ID = 146399]

4. Order of the clement g 100 5, Gis 21.

[Option ID = 146400]

72) LetG = [0, 1[: {:1: ceR:0<z< l}. Define a binary operation on (3 as follows: For T, ¥ € G,
Po— z+y ¥f z+y<l
z4+y—1 if z4+y>1.
With this operation, G is an abelian group. Consider the following statements:
A. Any finite subgroup of Gis cyclic.

B. For integers 1 < M < 7, the subgroup of (3 generated by % is of order 11,

C. The subgroup of (& generated by & € G is finite only if & is rational.
Then

[Question ID = 20569][Question Description = S1_MATH_897_PhD_Q072]
1. 1,1,1,3,4,6,8

[Option ID = 146401]
1,4,5,6,8

[Option ID = 146402]
3.1,4,4,7,8

[Option ID = 146403]
4.1,3,6,6,8

[Option ID = 146404]

73) Let IG‘ = Paqwith odd primes P, ¢ satisfying pz <g< p2 + p. Consider the following statements:
A. G has a normal Sylow P~ subgroup.

B. G has a normal Sylow 9~ subgroup.
Then

[Question ID = 20570][Question Description = S1_MATH_897_PhD_Q073]
1. A'is true and B is false.

[Option ID = 146405]
2. both A and B are true.

[Option ID = 146406]
3. Bis true and A is false.

[Option ID = 146407]
4. both A and B are false.

[Option ID = 146408]

74) Letp > 3 beaprime andn = p3 + p — 3. Suppose that Gisa

subgroup of the symmetric group S, with IG| = p3 . Let
S§={1<i<n:o(i)=i forall o€ G} and |S|=s
Then

[Question ID = 20571][Question Description = S1_MATH_897_PhD_Q074]
8 =0.
[Option ID = 146409]
s=1
[Option ID = 146410]
* PI8 withs > 0.
[Option ID = 146411]

2. P18 withs > 1.

2.

[Option ID = 146412]

73) Let (& be a finite group and P be a prime such that P3 divides |G| Which of the

following is a possible value of the number of elements of order P in G?

[Question ID = 20572][Question Description = S1_MATH_897_PhD_Q075]
1. p v— 1
[Option ID = 146413]

2. p+1



[Option ID = 146414]
3. p2
[Option ID = 146415]

“ PP +p

[Option ID = 146416]

7 Tetdbea squarefree integer. Recall that Z\/E] = {m 1= n\/a rm,n € Z} is a ring under standard
addition and multiplication. For & = m + n\/& € Z[\/E] let N(:c) = |ﬂ12 s dn2|. Consider the

following statements about Z[ \/c_l]:
A. N(z) = N(y) for associates z,y € Z[\/c_l]

B. 2+ y/—3isaunit inZ[\/ —3|_

c. N(z) > 4forz € Z[\/E],:c # 0 and @ not an unit.
Then
[Question ID = 20573][Question Description = S1_MATH_897_PhD_Q076]
1. Aand C are true and B is false.

[Option ID = 146417]
2. Band C are true and A is false.

[Option ID = 146418]
3. A, B, Careall true.

[Option ID = 146419]
4. Aand B are true and C is false.

[Option ID = 146420]

7)) The number of distinct ideals of Z /360Z the ring of integers modulo 360, is
[Question ID = 20574][Question Description = S1_MATH_897_PhD_Q077]
1. 360

[Option ID = 146421]
2. 24

[Option ID = 146422]
3. 30

[Option ID = 146423]
4.8

[Option ID = 146424]

78) Let R be a commutative ring with identity. Consider the following statements about R
A. Ifz € Risnilpotent, then 1 + 2% is a unit.

B. There are nilpotent elements Z, Y € R such that z + Y is not nilpotent.

c {l—=z: 2% is nilpotent in R} is a subgroup of the unit group of R.
Then

[Question ID = 20575][Question Description = S1_MATH_897_PhD_Q078]
1. B and C are true and A is false.

[Option ID = 146425]
2. Aand B are true and C is false.

[Option ID = 146426]
3. A, B, Careall true.

[Option ID = 146427]
4. Aand C are true and B is false.

[Option ID = 146428]

79) Let f(z) = 2" + 2 + p € Q[z] where p > 5 is a prime and . > P. Consider the following
statements:

A. All the roots off(m) over ( have absolute value = 1.

B. f(m) is irreducible over Q.

Then

[Question ID = 20576][Question Description = S1_MATH_897_PhD_Q079]
1. both A and B are true.

[Option ID = 146429]
2. Ais true and B is false.

[Option ID = 146430]
3. both A and B are false.

[Option ID = 146431]
4. Bis true and A is false.



[Option ID = 146432]

80) (onsider the following statements in le] Here f{:ﬂ), y(w) € Z{z]
A 3% — 15 is irreducible in Z1%].
B, flz +3) i iveguinie i F (2 — 15} s imedicinte.

C Lot deg(f(2)) =n® > Band £(0) # 0. Then =" f(L) is irreducible iff (%) is irreducible.

D. 16£(2%) is irreducible, then f(%) is irreducible.
E. If the monic irreducible polynomials f(:l.') and 9() have a common root & € C, then f(z) = g(z).

The number of correct statements above is

[Question ID = 20577][Question Description = S1_MATH_897_PhD_Q080]
1. 2

[Option ID = 146433]
2.3

[Option ID = 146434]
3. 4

[Option ID = 146435]
4.5

[Option ID = 146436]

81) Let o'(m) denote the sum of positive divisors of” 772 and W(m) denote the number of positive integers

om)
< m and coprime to 7. For M € N, let f(m) - m. Consider the following statements:

A. f(prqs) = f(Pr)f(q’s) for distinct primes P> 9 and, 7y § € N,
B. f(p") < f(p*) fora prime P and positive integers 7 < 8.

C. f(Pr) < .f(qs) for primcs2 <p<qandrT,sE N_

Then
[Question ID = 20578][Question Description = S1_MATH_897_PhD_Q081]
1. Aand B are true and C is false.

[Option ID = 146437]
2. Aand C are true and B is false.

[Option ID = 146438]
3. Band C are true and A is false.

[Option ID = 146439]
4. A, B, Care all true.

[Option ID = 146440]

82) If

(@+O)@+6)-((" )+ Q)= *OE-(")

then K equals

[Question ID = 20579][Question Description = S1_MATH_897_PhD_Q082]
1. B
n!
[Option ID = 146441]
2. [n+1}"
n!
[Option ID = 146442]
3 [71-{—1}"
nn!
[Option ID = 146443]
4 (n41)™?
n!
[Option ID = 146444]

83) Lets (W-) be the sum of decimal digits of a positive integer 17, Then the number of solutions of the equation
n+ s(n) = 2021 with n > 2000 is

[Question ID = 20580][Question Description = S1_MATH_897_PhD_Q083]

1.1

[Option ID = 146445]
2.3

[Option ID = 146446]
3.2

[Option ID = 146447]
4. 21

[Option ID = 146448]



84) Letyy = 20212, For any permutation & = (a1,ag, - ,a.,,) € Sn, let
n
P(o) = H(J —aj))=(1-a)(2—az) (n—ay).
1
Then

[Question ID = 20581][Question Description = S1_MATH_897_PhD_Q084]

1. ‘P(a‘) =0foralle € S

[Option ID = 146449]
2. P(U) iseven forall o € S,.

[Option ID = 146450]
3 P(o) is odd for halfof all o € S,,.

[Option ID = 146451]
4. there exist 1,0y € Sy, for which 'P(Ul) is even and p(ffz) is odd.

[Option ID = 146452]

85) [n >2021bcoddandl < @y < ag < +++ < ap < nbe kintegers. The least value of k for which
there is always a pair (i,j} withl < i < j < ksuchthat @; — a; = a1 L

[Question ID = 20582][Question Description = S1_MATH_897_PhD_Q085]
1. n=1

2

[Option ID = 146453]
2. n+l
2

[Option ID = 146454]
;. n43
2

[Option ID = 146455]
4. n—3
2

[Option ID = 146456]

86) Consider the fields F = Q[\/i] and L = Q[V—=2] Then F and L are

[Question ID = 20697][Question Description = S1_MATH_897_PhD_Q086]
1. isomorphic as rings [Option ID = 146521]
2. isomorphic as vector spaces over (Q but not as rings

[Option ID = 146522]
3. isomorphic as groups but not as vector spaces over @

[Option ID = 146523]
4. not isomorphic as groups [Option ID = 146524]

87) The extension degree of the splitting field off(x) = x8 + 1 over Q

is
[Question ID = 20583][Question Description = S1_MATH_897_PhD_Q087]
1. 8!

[Option ID = 146457]
2. 24

[Option ID = 146458]
3. 16

[Option ID = 146459]
4.8

[Option ID = 146460]

88) LctK — F[a] be a finite cxtcnsionofF with [K: F] =N TheF—lincarmap
T:K - KisgivenbyX H X foran X € K Which of the following statements is/are
true? '

[Question ID = 20584][Question Description = S1_MATH_897_PhD_Q088]

1. Aonly

[Option ID = 146461]
2. Conly

[Option ID = 146462]
3. Aand B only

[Option ID = 146463]
4. None of A, Band C

[Option ID = 146464]

89)
Let F bea field and let f(x), 9(x), h(x) €F [x] be non-constant monic polynomials. Suppose

[ (%) divides 9(%) and f(x) divides h(iﬂ) inF [x] Consider the following statements.

A. Any root of h(x) + g(x) isaroot of f(¥).



B. Any root of J (X) isarootof N(X) + g(X).

C. Any common root of h(x) and 9(¥) isa root f(¥). Choose

the correct answer from the options given below:
[Question ID = 20585][Question Description = S1_MATH_897_PhD_Q089]
1. Bis true but A and C are false

[Option ID = 146465]
2. Aand B are both true if and only if h(x) and g(x) have a common root in F

[Option ID = 146466]
3. Cis true but A and B are false

[Option ID = 146467]
4. Insufficient information to determine whether or not A, B and C are true

[Option ID = 146468]

®) Lt F be the field with 729 elements. Then the number of subfields of F that are different from F i

[Question ID = 20586][Question Description = S1_MATH_897_PhD_Q090]
.3

[Option ID = 146469]
2.2

[Option ID = 146470]
3.1

[Option ID = 146471]
4.0

[Option ID = 146472]

™" Consider the ring R = Z[\10]. Which of the folowing is correct?

[Question ID = 20685][Question Description = S1_MATH_897_PhD_Q091]
" R is a UFD but not a PID

[Option ID = 146473]

1

2 R is a PID but not a Euclidean domain

[Option ID = 146474]

> R is a Euclidean domain
[Option ID = 146475]
* R is not a UFD

[Option ID = 146476]

92) Consider the ring R = Z [i] Which of the following statements is/are correct?

A. R is an integral domal

Choosc the corrcct answer from the options given below:

[Question ID = 20686][Question Description = S1_MATH_897_PhD_Q092]
1. Bonly

[Option ID = 146477]
2. AandBonly

[Option ID = 146478]
3. Aand Conly

[Option ID = 146479]
4. All are true

[Option ID = 146480]

93)

i) .
Let{ = foraprne D qu et it | cemens Consr mp{

T
H:q grenbyf B Y P Wbt fllowng ttements e !

[Question ID = 20687][Question Description = S1_MATH_897_PhD_Q093]
1. Aonly

[Option ID = 146481]
2. Bonly

[Option ID = 146482]
3. Aand B only

[Option ID = 146483]
4. Allof A,Band C

[Option ID = 146484]



94) Which of the following statements is not correct?

[Question ID = 20688][Question Description = S1_MATH_897_PhD_Q094]
Consider R and R*as vector spaces over Q. Then, every basis of R over @ has the same cardinality as a
basis of R?* over Q.

1.

[Option ID = 146485]
2

The set S := {(z,y,2) € R® : max{|z|, |y, |2|} <1} and the open interval I = {z € R: 0 <z <1
have same cardinality.

[Option ID = 146486]
3. IfE denotes the set of even natural numbers, then the set of all functions from E into the group Z
containing two elements is a countable set.

[Option ID = 146487]
There exists a surjective map from the set X={zeR:-1<z<00r0 <z <1} opyg the set
Y ={we C: p(w) = 0 for some polynomial p(t) € Z[t]}.

[Option ID = 146488]

95) Consider the sets

§={(z,y) eR*:y=z};
T={(a,y) €R :y= -z},
U={(2,y) € R*:y =0} and
W={(z,y) eR*: 2 =0}.

Which of the following statements is not correct?
[Question ID = 20689][Question Description = S1_MATH_897_PhD_Q095]
- SUT 1s an equivalence relation on R.
[Option ID = 146489]
> SUUUW 1s an equivalence relation on R.
[Option ID = 146490]
» UUW 1s a symmetric relation on R.

[Option ID = 146491]

“ § UW 1s not a symmetric relation on K.

1

[Option ID = 146492]

96) LetV be a5 dimensional vector space over the field Zs and let
Z:={TeL(V):ToS=SoTforall S & L(V)}, where L(V) denotes the space of all linear

maps from V' into itself. Consider the following statements:
A. Z is a subspace of L(V) .

B. 2 has only one element.

C. Z has precisely 5 elements.

D. Z has precisely 5° elements.

Which of the above statements 1s/are correct”
[Question ID = 20690][Question Description = S1_MATH_897_PhD_Q096]
1. Aonly

[Option ID = 146493]
2. AandConly

[Option ID = 146494]
3. AandBonly

[Option ID = 146495]
4. Aand D only

[Option ID = 146496]

97) LetV, W, Y and Z be finite dimensional vector spaces over the real field and let
T:-VW,$:W—>2Z,P:V—=+YandQ:Y =2
be linear maps such that T and Q are injective, S and P are surjective and So7' = Qo P.
Consider the following statements:
A. dim(W) = dim (Y).
B. dim (Z) > dim (V).
‘Which of the above two statements is/are always true?

[Question ID = 20691][Question Description = S1_MATH_897_PhD_Q097]
1. Aonly

[Option ID = 146497]
2. Bonly

[Option ID = 146498]
3. BothAand B



[Option ID = 146499]
4. Neither A nor B

[Option ID = 146500]

98) Let X be an infinite set and Y be a finite set. Consider the following statements related to X and Y:
A.If f: X — Y is a surjective map, then | (y)| = | X| for some yin Y.

B.If f:9: X =Y are two surjective maps such that () = g~ (y) for every y in Y, then f=a

C. There exists an injective map from X into Z and a surjective map from QontoY.

D.Iff: X > Z,g:Z—+Yandh:Y — X are three maps such that f is surjective, then has ho g o f
finite range.

Which of the above statements is/are necessarily correct?

[Question ID = 20692][Question Description = S1_MATH_897_PhD_Q098]
1. Band Conly

[Option ID = 146501]
2. Band D only

[Option ID = 146502]
3. Aand D only

[Option ID = 146503]
4. Donly

[Option ID = 146504]

99)

dy ((21, 22), (w1, w2)) = |21 — 22| + |w1 — wa|

Let d1 and d2 be two metrics on C* given b for all
BV (21, 22), (wn, w2) = /121 — 2 + fwr — wa?

(21,22), (w1, ws) € C2. Consider the following statements:

A. The set {(Z]_ ,22) € Cc?: d2((z1,22),(1,1)) < 1} is complete with respect to the metric di.
B. The set {(l, 'UJ) eC?: |2 + Jw| < 5} is complete with respect to the metric dy .

C. There exists a linear isometry from (Cz, d,) into (cz, dz)-

‘Which of the above statements is/are correct?

[Question ID = 20693][Question Description = S1_MATH_897_PhD_Q099]
1. All are correct.

[Option ID = 146505]
2. Aand Bonly

[Option ID = 146506]
3. Conly

[Option ID = 146507]
4. Band Conly

[Option ID = 146508]
100) Forp = 2,3, consider the metric d, : B® x B? = [0, 00) given by

dp((%-?z,ms)r(th,yz)) = [Ef:l | — 3 |”]%-

Let K = {(&1,22,23) € R |z;] <iforall1 <i <3} C B, Consider the following statements:
A. K is complete with respect to the metric d3-

B. Every sequence in K has a convergent subsequence with respect to the metric d -

C. K is bounded with respect to the metric d3-

D.Ifasubset S of R? is bounded with respect to the metric d3, then S is compact with respect to the metric dj.

Which of the above statements is/are correct?

[Question ID = 20694][Question Description = S1_MATH_897_PhD_Q100]
1. All are correct.

[Option ID = 146509]
2. A, BandConly

[Option ID = 146510]
3. Band Conly

[Option ID = 146511]
4. Aand Conly

[Option ID = 146512]





