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ENTRANCE EXAMINATIONS-202l

M.Sc. Mathematics/Applied Mathematics
Time: 2 hours

Nlax. \llalks: 100

PART A: 25 Nla:rks

PARf Br 75 Marks

Hall Ticket Nrrmber

(6)

(7)

(s)

Instructions

(1) \\tite vour Hall Ticket Number on the OMR Anst'er sheet given to vou. Also write
the H:1il Ticket Nrmber in the space provided above.

(2) Answers to be marked on the OI,IR Answel Sheet.

(3) PJease read the irlstructiorLs carefi ly before narking )our answers on the O\,iR
Ans$ er Sheet.

(,1) Hald over the (JNIE ,{lsw-"r S}reet at t}re end of the examinatior to tle lrr.igilator.
(5) No adrlitiolal shccts will bc pr-ovided. Rc]ugh \tork can be doDe in the questiun paptr

itself/space pr.rvided at the end of the booklct.

Calcr ators are not a,llowed.

Ther-e are toia.l of 50 questions iD PART A and PARI B together.

There is a legative narkirrg in P,\RT A. Each correct an-q$,'er cilrrics 1 rnark drd
each iron€i itn,srer c.rrries -0.33 m:rlk. Each question in I{RT A ha.s only one

correct option.
(9) There is n.r negatil.e markirg in PARI ts. Each collect a,nswer carries 3 marks.

Questions in PART B can hale more than one correct option. Tf a question in thir
part has norc thar orle correct optioD, then all lrlre rcrrect optiols llar€ to be inarkecl

in O\lR sheet to €let 3 marks. otheln'ise zcro marks rvill be credited for thal (tuestion.

(10) TLe appropriate arrs*er(s) shoulcl be cololrred with either a blue or blach l:re.ll poi t
pen or a slietch pen DO NOT USE A PIINCII,.

(11) This boolJet cortains 13 pages ircllrding this page and excludilg pages lor thc rough

work. Please rheck that vour papcl has a1l the pages.

(1:l) The questiolr paper can be taken awar bl the calldidate at the eDd ofthe examination
(13) Notations: lR derotes the seN of real rlumnbers, C thc set of complex Duubers) Q

the set of rational rrurnbcrs, Z the set of i.ntegers, N the set of atural nu tbers, and

@ the empt)' sct. For a sct A, ,4" denolcs its complemelt. For a dng ,A and a positive

intr:gcr n. tl1"(.?) dcnotes thc set of all n r z matrices ri,ith entries lrorn fi.



(1) suppose -4 is a no,.r"'u, * r,"uriilltuch thar det(1+A) = 1+det(,{), where.f
is the 2 x 2 idrxltity matrlx. Then which of the following statements is always truc? .

(,4) The rnatrlx A is singular

(B)A,:A
(C) .\ : 1 is an eigenvalue of ,4

(D) If ) is an eigenvalue of A, then ) is also an eigenvalue ol,1

(2) Let,4 and B be 4 x 4 real matrices and. C : A2 + AB. If C is non-singular, then
which of thc lollowing statements is always true?

(:1) The trace of B is nonzero

(8) The trace of A is nonzero

(C) The matrix /l is non sing ar

(D) Tn" .'r ,rr ' Ls nor 'ing',lar

(3) 'fogether with (1, 1, 0) and (2, 2, 2). rvhich of the followirrg vector will lb n a b.,sis of
R3a

(,4) (3,3,3)

(B) (0,0.3)

(c) (- 1. 1,0)

(r) (1,2,0)

r4, Ih. ac " ul lr,.,' . R : r rr - 2] io

' (A) 4

(.ts) 8

(C) T'2

(r) 16

(5) Let S/delote the set of all limit points of thd nonempty set S E lR. Which of the
follo\iring slatements is tltle?

(,4) Il 5 ls countably infinite then so is ,9,

(B) If S' is countab\, in{nite then 5 rt g : d

(C) Il S is countably infinite then I is a 6nite set

(D) There exists a cou ,ably infinite set S such that S, is uncountable
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(6) Letl,9:[0,1] +"1R be continuous D"tino a. r [0,1] + lRb] ?r(-.) : mox{f(r).9(c)i,
urri.-min{ --!:L - 

o''tt L ft""
[] L /rJ\l ,o"t,(y(,))J ---.

l4) boun u rnd , c'e cur, .rru. u'
(B) both.U and ! are disconii uous

(C) z is continuous and o is discontinuous

(/)) z is discontinuous and o is continuous

(7) Let a e 1R be an uppcr bound of a nolcmpty subsei A of R. Consider the following
statements:

5! : The number a is the suprimum of A if 73 cannot be an upper bcrund of _4 for any ,

lJ<a.
b'2 : Tbe number o is the suprimum of ,4 if thcre exists € > 0 such that a _ ( cannot
be an upper bourd of A.
Thcn
(,4) 51 is true and 5, is false

(B) 51 is fa)se and 52 is true

(C) both 51 and ,92 are true

(t) both Sr and 52 are false

(8) Let (o") be a sequence in lR. Then which of the followirg statements is truel

(/) If (a") is a monotodc sequence in (0,1), lhen (a,,) -+ o, ibr some a e (0, 1)

(ts) If (o,,) is a Cauchy sequeucc and oz, - j < j, Vrr, e N, then (a,) -+ a, for some
otJl)

. lC) tt (a,,) is a Cauchy sequence and ap-+ < ], V prime nurnber p, then, (o,) -+ o.
for some a € (0, 1)

(A) if (a") is a Cauchy sequence th€n it is monotoric

(9) Let I | (-1,1) + 1R be a noir-constalt continuous function. Co$ider the following
-{ar, .1.(ntr.

51 : If / is clillcrcntiable at a:0, ihen iim lQ cxists.

Sz . If hrq $ exists, then / * a f"r".tilii" ot r:0, and the limit is equat to J,(0).
Then

(,4) & is i,rue and 52 is false

(B) Sl is false and ,S2 is true

(C) both & and 52 are true

(D) both 51 and 52 are false
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(10) The ordinary ditrerential equatioD representing the two parametric family of curves
y = +./ c.i+V , where o, B are the paxaneterc, is

(A)sy"+st:o
(B) aa" - (u')' : o

(c) v" 1 (s'Y : n

(D) sy" + (y')' : o

(tl t *- 
u.] - l^tr. r,.'or somc k r t. rl cn \hich of rhc totlo,"ing tuu.rions isdg dt if

always s,n irtegrating factot of M(x,y)da * N@,!)dA = O

(A) pr : t:

1

(B) tt=:
(c) p: 

"k
(D) r': , o

(12) Any solution of e2y" + 3rg' + tt)y : g, a s 1 ig

(A) bounded

(-B) has finite number of zeros

(C) monotonic

(D) always a constant functiol

'-3t lio.b:lRt - RJ ar-*,r;f[er.n,,rb". r""n oi, to " b) -
' (,4) z.crul(t) - t.curt(d)

(B) 6.curl(a) - a.curl(6)

(C) a.curl(6) + 6.curl(a)

(D) curl(a).cur](6)

(14) The equer,lion of ihe plane parallel to4r+29 +7.+2b:|andp ,sing througb the
point (- 1, 2,7) is

(A)4r+2a+72+4:0
(.8) 4x+2y +72 - 41:0

(C)4.r+2y-72+57:0

(D)4x-29+72-49:0
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(15) Which of the folior.ing series convergcs?

I lcosnl + lsin',l
1r1 f r::ll-Lr

n
=o

(Brirr l)'
Ej' nl

i.) i4' u^ n"

'o, t,2-( ')
- 

logn \

(16) l'Le number of war*s of arranging n boys ald n girls, where rn ) n, arouniL a circular
table such that no tr.o girls ar€ xext to each othcr is

. (nr 1)lnrli4) (m r1)r

(a) m!(n - t)!
(C) (n t)l(n - t)l

rnr 
(1 llld
\m n)l

(17) The equatiol of tile straight line perpendicular- to bott, 
t I 1 :, *,' = " 

*'
r+4 a-6 ;-1 

"---"' 3 - -' - .1 and

3 
: ,1 : ----, arld passing through (1.2,3) is

r/ll]:lt 2 -t'i63

1J\' 1:s::' 3

319 1

I q -2,. I I g ,":.

,Dr ' 1 '- 2 l:l893
(1E) If (2, 5. 6) and (4, 1, 2) axc thc end points of a diarneter of a sphcre, ren thc equation

of thir sphcrc is

(A) 12 +ltz +22-tu 6a-Bz+zE:0
(B) :x2 + y2 + 22 :).r-Jy,4.+29:O

iC).r2+g2+22 tx ,6?J 8z+29:0
(D) 12 + !j2 + 22 Jr zy -tz+2b :0
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' l!, ll q Ll.l i(! rn. il,l .. - J. 'nrn lVl - .1,J, a ,LtS 
_

,ls
(A) 6r

(B) 12r

(C) 5ar

(D) 108?.

(20) Which o1 the fbllo$,ilrg stai,enents is true?

(,4) Everf infini|e cyclic group is isomorphic to Z

(B) An infinite cyclic group rnay rlot hal,e a lon trivial subgroup

(C) If 2 is a prime mrmbcr, thcn arly group o{ ordcr p2 is cyclic

(D) Evcry group of orcier 6 is isornorphic to 2/62

(21) Let G be a gr.oup of or.der 8. Then which of the fbllowing statements is tme.1

(1) G is necessarily a}.lelian

(-B) G is necessarily nonabelian

(C) There cxists a nonabelian gronp of order E

(D) Thele are exactly trrc nonisomorphic abcliar groups of order g

(22) I'Vhich of the folloving is a lield?

r,trQ.\.x_,.) 2)

' (B) v'lxll6') + 1)

(c) Rt_{l/(x2)

(r) Qlxl/{x, 100)

(23) Lel p is an odd prime urmbcr. The remainder of the rumber 1p+2e+ . +1r after
div-sion \ irl, ra i.

('4) 0

(B) 1

(t I

(D\p-1
2
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(25)

(.24)

(26)

(.27)

Let B be 11 ring $,ith unity 1. Then the characteristic of R

(A) is always 0

(B) is ah'ays a primc nunrbcr

(C) is always a compositc rumbcr

(D) can be any non-negative integer

Which of the fbliowing rings does not haw.. a nonzcro zoro-divisor?

(,4) 2 x 2 matrices over 1R

{.8) 2 x 2 tnxrices o.ret 7'I2Z

(C) polylomial ring Z{Xl

(.D)Zxz
part_B

The distance of lLe p.rirl (1 2.5) lrom lhe plane through (1,

nonnal porpcnciicular to both thc lincs -j : t:l : 
=1:-2 g-1, z+7 1 2 3

2-1 1

(A) /3
(r) 3\,6

l(c) -
l

tD) 't

A $phere has r+y+; 9:0 and ri+y l-:- 15:0 as tangent
oI the sphere lies on the line y : 23,2 : 3r, ther the equation

(A) * +a2 a' 22 -2x 4y 6z+71:o
(B)f +92 +22 2e: 49 6zi5:0
(.C) x2 +,Jz + z2 4t 8y -122*53:0
(D) 12 +!!2 + z2 - 4r - 8y - 122 1 47 : 0 .

The last two digits of 33" are

(A) 27

(r) s1

(c) 13

(r) 0

-1, 1), having the

ard

(2E)

planes. lf the center

ol the sphere is
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(29) Let V and lii be two veclor spaces. Let T : V + I4t be a linear ttansformation
which is one-oue, irnd S : V -+ I,i,r be rir oflto linear trnnsformation. ,{ssume that
A + A, B + !i are subsets ol y such that / is linearly depcndent and B is linearly
irrdepcrdcrrt. Tirerr which of the followiDg stateueuljs are always true?

(,a) Both 7'(B) and S(r) are lincarly indeperdcnt

(B) Both ?(.a) and S(,4) are lireuly dependent

(C) Both,S(,a) and S(B) are 1irea.rly dependent

(D) 7'(A) is lnrear15, dcpenderrt and T(B) is lirrearly indeperrdeut

(30) Leb ,4 be .r 3 x 3 oonzero complcx matrix. Lct a(A) dcnote the sot of eigenlalues of
A. Thcn which of the lollowing statements is truc?

(,4) If A is nilpotent. then o(,4) : {0,1}

(E) If ,,1 is idempotent, then o(A) : {0,1}

(C) r o(e) : {0}. ihen ,4 i-. nilpotent

(l) tf o(A) = {0}, ihen 3 is idempotent

(31) Let L/ be a r'ector space. Suppose {u,1,t1,2,. .. ,u,} !,Dd {tU1,ru2,...,rr,2} are lineaxly

indepc Llent and linearl-v dependelt suliscts ol i/ respectir-eh.. Then there exists a
linear traDsformatiol T : y + L/ such that

(A) 
"(4) 

= ai .

(s) t r,'

' (d) Ker(7) :sPan({ul, u.r,. .,14,})

(D) Range of (T) :span({u1,11,. .,u,})

(32) Let I : [0,1] -] lR be a flrrrction. Consider the following sbatemerts:

51: If I is differertiable nr (0,1). continuous on [0. 1]. then l' is bounded il (0, 1)

Sr: If l' exists and is bounded in (0.1), then.f is unilormly contiruous.
Lncn

(4\ bulr J -r I Jr Jr- rle

(A) both 51 and 52 are false

(C) 51 is true anrl 5, is f:rlsr:

(D) 51 is faise and S, is true
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(33) Let R[o, b] : {f : kr, bl J R// is Rie rann integrable}. Then which of the follor',,ing
siatements is/are true?

(r) Il./:i0,il -r lR is s,]ch that /1. ., e R[,r r1, dn € (0, 1),thenl€R[0,1]
i.,11

(B) If f: I0,11 -+ lR is contjiruous. then / € R10,1]

(d) If / € R[0, 1], then tlerc exists a finite set 5 sLrdr that / is continuous on [0, 1]\S

(D) If / : 10.11 + iR is monotone, then sin(/) e R[0, 1]

/..
'itr L-r J"..u, L- rwo -egu,r,c.5:fl R. f).fi,":, -l'" 

Lr'a l

[ .:, . if c t- odd.

Tlteu r'hich of the followiBg statene ts are truel'7

(,a) If (iu") and (q,.) are bounded, then ('z") has a conv-ergent subsequence

(B) if (r,,) and (g.) are Cauchy sequerrces, then so is (2")

(C) tt (;,) is a Cauchy sequcncc, then so is (r,)

(r). Il (.,,) Jras a coDl.ergent subse.luencej tl1ea at ieast one ol (r,,) or (9,,) has a
coivergelt subsequence

(;.-) ( or-'dL -l p 1 vr,rng - ar, j0, I r.

,9r : If .f :Q -+ lR is continuous, then there exists a continuous function F:lR. J R
such that F(r) - /(r), Vr e Q.
5::If ,F: R +R is contimrors and./: Q + lR is defiled by FtJ:./(r), Vr € e,
thcn / is continuous.

Then

(,4) both 51 and 52 are true

(A) botb 51 and S:2 are false

(C) 51 is true and 52 is ldlse

{D) 51 is false and 52 is true

3C Th" r:l r,u!.,.,r'hrn"' I r I a. L:a. 
l16q 

-0i-,\a., andTh..5o-Lrinr rJ9",5p .o p\l ,.d rp, exr..r..1 ratjon *rc

(.A1 a=2,2(t'-y2) t=cxg2, where c€ R is an arbitra4, constant

(B) a: 2,2Q:2 - y2) t: cty2, where c € R is an arbitrary constant

lC) a: 2,2r2y2 r = cty2, where . € lR ls nn arbitrary constant

(D) a : -2, 2r2g2 - x = cxy2, where c € lR is an erbitrary constant

2-6



t0

(37) If r:e"""'cos(rsinr), I: e'c's d sin(r sin 9), then

,,dc 0a Aa d.r

"" ae 'a.'ap 'at
0.r 0u iJu 0r

t Lt) M:t:, Ae: 
t 

Ar

^. 0r dy 0u 0t
'" Ae Jr' AA dr

- O.t Otr Oll O.'
\D) ae:rar'' ae 

:-'a,

(38) Let &", r,, > 0, n, + b, I 1, Vrz e N, I a" ana I l, le convergent series Corsider

the stateFlents:

51 | The sedes I a"(1 6")" converges.
n=t6 an,1 , 1r4r

-5, : Tl e.erieo t "_l rl ,..,,,_,.."1_9| t,t b.).

Then

(..1) both 51 and 52 are true

(B) both & and 52 are faise

(C) 51 is true and S, is false

(r) Sr is false and S, is tnLe

dr 2t t:3
.ltrr 'l n. .orrrion ltrn, 0 

t. srlri"cL Lo L/llr _ 2, rsd, , :t '

. (A) rsnr(41 - r .osi{) : 1'

rBt ysirr(4t+ r.os1{1: a3tx"
lr"

{C') usiu( . ) J'cob(:): -r'

(D) ri sint4 ) * r'? 
"us1{ I - a'

If'

(40) \\b denote by : an isomorphism of groups. Which ol the following is true?

(.,1) (2, +) - (Q, +)

(B) (R, +) - (1R>0,.). where lR>o is the set of ail nonzero positive reals

(C) V,l3Z t Zl2Z = 53, whcrc 53 is a permuation group on three leite$

(D) (4, +) = (Q'0,.), rvhere Q>0 is the set oI all positive rationals
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2;(41) The cquation oI the line that intcrsccts the ljnes r+9+;: L.2r-A .:
.r I I z+2

. a|d oa".-. rl,', uql rr, po:n (1. L) '",).6
. r 1 u I :-1

0 r '3

_ r-1 4 | : I
lHl 103

tal:
'301

(D\:t-r:u 1 2 1

130
(,12) X4atctr tlre folkrrving vector spaces over R givcr irr Listl vith their dinensr.ns given

in List-ll.
Lisl-I
(i) Ttrc spaco of 4 x 4 roal skcN symmctric matriccs
(ii) Thc spacc of 3 x 3 Hcrnritia rnatriccs

(iii) Thc spacr of ail continuous functions / : 1R + 1R

.Jh l,.r //,r 0!".1 2 J.a.i.d'}

(.a) (1) (r). (it) (a).

(B) (i) (b), (ri) - (4.

(d) (;) - (o), (a) (c),

(r) (4 (0), (ii) (r,),

(43) X4atch the lb1lor-ing:

(.4) (,) (b).

(B) (r) - (.),
(c) (i) (,),

(D) (t) - (c),

(rr;) (a),

(rii) -. (o).

(rr) - (6),

(r,) - (0,

(izr) (d)

(.iii) , (.d)

(rrr) (d)

(.xi't) - (.1)

(;rz) (c)

(ftr) (r)

(tit) - (c)

(i;i) (a)

(n) 12

(b) 6

(") t)

List I Li"t-lI

(i) ri,n (2 " - 1)"

(rr),1:':if#

(i;i) ftn (4 + ;)'

(o) does not exist in IR

(6) is equal to 1

({) is equal to 4
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(44) Let a1,o, € lR. N4atch the prope-rties ol the roots of the quadratic equation

X2 + arx + a2: 0 ancl that of the nonzer-o solutious of the diI{erential eq ation

Y't + arg' + a2Y :0

Roots Nonzero solution

(i) Real, distilct, positive

(rl) Complex xrrmbem with
a positil.e real parL

(iii) purcly irnaginary

(a) unbounded and monotonic

in lM, ool for some ,44 > 0

(6) boLrnded and periodic

(r) rmbouncled and vanishes

infilitel1, many times in R

(e) (,) (r), (r.r.) - (6), (;zz) (c)

(E) (,) (6), (n) (c), (iii) - (a)

(C) (,) - (.), (r;;) (c). (izz) (0)

(D) (t) (.r, (it) (ir, (tt, (r)

(45) We say that in d ring fl with unity an element a € fi is a su,m oJ squares in R tl
o.-r?+ri+.. +t:l for some rr's in,R arl(:l fl'r somc natural nurnber n. Then which

ofthe following statements are tfte?

(,4) 1 i$ a surn of squarcs iri 1R

(B) -1 is a sum of squares ir C

(r.-/ 1 i. r s'.,r . I sqLr .r.s rn Z l,Z

(r) -1 is a sum of sltuaros in Atxl/(f 1)

(a6) Lct, F be a lil}g with unity i. A lc,nzero elernent € € R is said to ltc ar td,ernpotntt

il e I 1 (ard e l 0) ald e2 : e. Colrsider the lbllowing statenLetts:

5r : The ring of rnat ces ni2(1R) has an idempotent.

52 : Tlrc ring ZlpqZ (where 1;, q are distinct primes numbers) ha"s an idempotent.

53 : The ring Z[X]/(X'? + 1) has an idempoterit.

Then

('4) only 51 a d ,S3 ale true

(B) only 51 arrd 52 are true

(C) only S, arrd 53 are true

(D) only ,91 is true

z-6



t3

(47) Consider the following statements:

51 : Every subgrorqr of an abelian group is normal.

5! : If e\.ery subgroup of a group is Do ual, then the Eir-oup is abelian.

Then

(/) both S! and 52 arc tr,r,:

(B) both 51 aml & are false

(C) 51 is truc and 52 is falsc

(D) S1 is false ald & is true

(48) If r + 9 +.r: - 3 is a targcDt plaDe to c2 + y2 + z2 : 11, then cl :

r1)+1'2
3

\B) +t

Lar +4
J3

t D\ +!i'2
(a9) Which of the follorring statenents dre trueJ

(A) Q rs "' rJ".,l of R

(B) A non emptl intersectjon of ideals in a ring is an icleal

(C) The set {\2rn,ri):m,neZ} tsanid,ea\olZxZ

(-D) For a ling fi, {0} c F is an ideal of E

. (50) Match the fbllowing groups with their propertiesi

Cr uups Propcrties

(r,) Zt x Zt

lli) Z
(;ir.) ,U,(R), the rirg of 2 x 2 maticcs
(it,) Dg (Dihcdral grorp) :

(.r) Cyclic
(r) Non-abelian and finit€
(c) Abelian but llot cyclic
(d) Non-a}elian and infinite

(A) (r) (,), (z;) - (o), (;irr) - (c). (ritr) - (ct)

(B) (t) - (r), (u) (c), (r;r) (d), (rr) (o)

(c) (t) - k), (,t) - (d), (ttt) (o), (ro) (a)

(t)) (i) - ("), (rrrr) (o), (ir.r,) - (cr), (r") - (0
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