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338. W AT ¥ /£ R\Q - R\Q U W & ot f(2) = &2 Fwa d
gifia #1 7 R F 2 cR\Q1 n>1 & @ zp1 = f(z0)
qRWINE F| AN AY & AT (2,),01 T ddiad SE&@0w | W
FNERT A A AT T FAT TTE?

(1) a1 oo &, Y 1 = 22|
(2) 3R g 8, T L = 5|

V2

BRI R, A= — B

(4)afe 1 woMTER 8, Al i = — 11

(QERNIGRE

339. W= #ifY & p: ¢ wUaR quite € Fefai@e Fae w Ew
&

A)TEQUIF+ > 1 TEIBREFp + k=1

(B) W@ QUiF £ > 1 5ATERERE ¢+ £ =p
TRdid T HFAT T E?

(1) T U Ut p, ¢ famme & 76 (A) 3R (B) 391 9 €1

(2) (A) 3R (B) gt ST & Afg SR Shaet Al p = ¢
(3) Toft HUIR quifenl p 3R ¢ & fIT, (A) a1 (B) 9 &
(4) T p # ¢ e 2 6 (A) 3R (B) 31 s €
(5) FrgaRa us

340. AR AT 7 « € (0,00) FAQ f(z) =zlog, 1+ L) T A=A A
H AT HYT TF 82
(1) f FUEG &
(2) I
(3) lim, o0 f(z) =
(4) feramH e
(5) srgafa uy
341. & »>1 & fag, 7= T & £,:00,1] - R = werR
fewiva &
{nac efo x € [0,%
2-nz whze (=

fu(z) =
10 W@z € ( 1]
ﬁwﬁﬁaﬂ#mmm%”

(1) (Fa)nz1, [0,1] U Uk Had el f TR THTHEM JOGRd 8T &1
(2) (fa)n>1, 0, 1) TR U 31&ad e f R forger sAfoafd gar 2

(3) (fa)n=1, [0, 1] TR Teh Had e f R foger AfHaRd gar gl
(4) (f2)n>1, 0, 1) TR Faregar AfOERa =&l gt &
(5) sgafa uy

3z4+2

338. Let f:R\Q — R\Q be the function defined as f(z) = {35
Let z; € R\Q. For n >1 define z,., = f(z,). Suppose that the
sequence (z,),-; converges to a real number ;. Which of the
following statements is true?

(1) If ; is positive, then | = T
L
-

. . \/—
(3) If 1 is negative, then j — — ¥3.

(2) If 1 is positive, then I =

(4) If 1 is negative, then | = — 5.

(5) Question not attempted

339. Let p,q be non-negative integers. Consider the following
statements:

(A) There is an integer k > 1 such thatp + £ = q.

(B) There is an integer k > 1 such that ¢+ &k = p.

Which of the following statements is true?

(1) There exist non-negative integers p, ¢ such that both (A) and (B)
are true.

(2) Both (A) and (B) are false if and only if p = ¢

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

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

(5) Question not attempted

340. Let f(z)=zlog(1+ <) Which of the

following statements is true?

for =z € (0,00).

(1) fis unbounded

(2) f1is increasing

(3) lim, oo () =

(4) f1is decreasing

(5) Question not attempted

341. For each n > 1, let f, : [0,1] — R be defined as
1

(na ifz |0, ]
fn(z)=<2—n.r 1f:z€(n,")
(0 ifz e (2,1]

Which of the following statements is true?

(1) (fn)n>1 converges uniformly on [0, 1] to a continuous function f.
(2) (fn)n>1 converges pointwise on [0, 1] to a discontinuous function
f.

(3) (f)n>1 converges pointwise on [0, 1] to a continuous function f.

(4) (f)n>1 does not converge pointwise on [0, 1].

(5) Question not attempted
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342. W ST % 4, B, N ¥ ftea suwgsra € A o
4 >2 %1 ®WW WiT &F Si={f:4A- B|fwsig} M
S5:={g:B— A| gsmzres} A AARTATFAT AR &?

(1) 3l A ¢ B3k puRfa g, v 5, ¥ 5, H Teh Tdheh! wfaf=ror 1

(2)afe B=Ngd S: & B H Teh Taheh! ufafesror fegmm 21
(3)afe B =N 3R A aRMAT R, Gt BE 5, T Teh Taneht wiafsror fagmm 21

(4) afe 4 uRfaq &, @ frdt off B & faw 52 wRfaa &

(5) srARa oy

343. = g

A= {% € (0,1):pe N,g=2"sbadn € NU {0} & aft, ged(p, q) = 1}’
B={%€(0,1):peN,g=2"5"20"Tn,m € NU{0} & by, ged(p, q) = 1}

’

C={2c(0,1): L F1a17 emed IR T}

(0,1) ¥ IuwH=Tq ¥ Tt A | =1 T1 FHUT IA 2
(1)ACCIRBCC

(2)AcCCB

3)AcBGCC

4)AcB=C

(5) sgafa uy

344. W T &F £ R 9, [0, W TRARETT q@ S
TAEHAT Fe & 5 TR T g(ap) Clop 1 A :
HUAT AT TTE?

(1) FESH f o g T THTHAT &

(2) AR TAF 2 € [a,b] F AT g(2) # 03, A L Foa Tomaeriiar 21

(3) &TaTE T /72 + g2 JHH THHA Bl

(4) TASH f o g J0H THIGAE &, afe £ 3R 9 1 daa &1

(5) saRa oy

345. W= Wit &% C[0,1] wME |fl =sup,cy |f(2)] & gafcoa
IEARF A AR Hdd Gl B R-Gieer AR g1 A dhiowe &
T:00,1 - C0,1, zc0,1] & fw T(H@) = [ fOdt & v §
TRHIRT I AR AT RE 7" = ToTo...oT (TR P HIA PR
FUYTTTE?

(1) T ac(0,1) fagam & f& wft fgecpp,1] & fam,
IT(f) = T(9)| < alf —glI
(2) T ac(0,]) fagmm ? f& @|ft fgeC,1] F fav,

IT2(f) = T*(g)l < elf — gl

(3) T {f € C[0,1] : T(f) = f} Ueh ehed HeAT &
(4) |T"| = 0o W& n — ool

(5) sgafa ug

346. W AT & f, (0,00) W Tk qRag, & IR Waa s@FANT
ARATRE A AT T & 39 WFR & Tft 2 € (0,00) F AT 77(2) > 0
DA T aTE?

(Daftz > oF U f/(z) <0

(2) img_ f'(x) =0

(3) lim, o o f'(z) T TAEHT BT 3T T8l B

(4) lim, o zf'(z) =0

(QERNIGRE

342. Let A, B be non-empty subsets of N with cardinality |4] > 2.
Let S; = {f: A— B| fisone-to-one} and S, = {g: B— A | gis onto}
. Which of the following statements is true?

(1) If A ¢ B and B is finite, then there is a one-to-one map from S,
to Si.

(2) If B = N then there exists a one-to-one map from S- to B.

(3) If B=N and 4 is finite, then there exists a one-to-one map from
Bto Si.

(4) If A is finite, then S, is finite for any B.

(5) Question not attempted

343. Let

A= {% € (0,1) : p e N,q = 2" for some n € NU {0}, ged(p, q) = 1},
B={Z2€(0,1): p€N,q=2"5" for some n,m € NU {0},gcd(p,q) = 1}

b
C= {% €(0,1): % has terminating decimal expansion}

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

1)AccCcandBC C
(2QAcCcB
(B)AcBCC
4 ACB=C

(5) Question not attempted

344. Let f and 9 be real-valued Riemann integrable functions
on [a,b] such that g([a,b]) C [a,b]. Which of the following

statements are necessarily true?

(1) The composition f o g is Riemann integrable.

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

(3) The positive square root /2 + ¢2 is Riemann integrable.

(4) The composition f o g is Riemann integrable, if both f and g are
continuous.

(5) Question not attempted

345. Let C[0,1] be the R-vector space of real valued continuous
functions equipped with the norm [f| =sup,c; |f(z)]. Let
T:C[0,1] — C[0,1] be defined as T(f)(z) = [; f(t)dt, for = < [0,1].
Let T"=ToTo...oT (n times). Which of the following
statements are true?

(1) There exists a€(0,1) such  that for all
f,9 € Cl0,1},|T(f) — T(9)| < alf —gl.
(@) There exists a € (0,1) such that for all

f7g € C[Oz 1]7 |T2(f) - Tz(g)‘ < Ot|f - g"

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

(4)|T"| - ccasn — oo.

(5) Question not attempted

346. Let f be a bounded, twice continuously differentiable real-

valued function on (0,0) such that f”(z) > 0 for all z € (0, ).
Which of the following statements are true?

(1) f'(z)<oforallz >0

(2) lim, oo f'(z) = 0

(3) lim,_,, zf'(z) need not exist.
(4) lim, oz f'(z) =0

(5) Question not attempted
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347. ATEFR (sp)n21 T (tn)n1 T AR FE M 50 = 20 g @
o = Yho (2) L e a1 e @ A @ o e £7

(1) limsup,,_,,, t, < limsup,,_, s,
(2) limsup,, ,t, <e
(3) liminf,_, s, > €2

(4) liminf, ,t, > e

(5) sraRa oy

348. W AT fF £, R W AT A9 &t [AEa wwar 21 = i
% f, R U2 T SHUIAT AT A9 el | 9w i $0=a_{0}

(1) TfE £, R TR AT THIH &, AT X iso ari(Ar) TRIAT R

(2) T Y0 arp(Ar) TRAT R, A £, R TR AT TR 1

(3) T Xpp aru(Ar) TRAT R IR TN 2 c RF AT f(2) >0 R, A £, R
TR AT GHTHRA B

(4) T Y pop anp(Ay) URMT & 3R £ UREG &, A1 £, R W AT IR
H!

(5) IrgaRa uy

349. AR AT p: R - R (F WA g & i A d = @
YT TT &?

(1) p % 3idid Ueh Tgd T 1 Ya-Viafr U Tgd T gl 21

(2) p & SiRd Uk Tag T HT Ya-Ufafar T Jag T4 el 2

(3) W fag & € R &1 Uah fagd wfdder U, B 59 wehr o widser ply,, R &
e fAgd ST T Uk GHIHINGT

(4) P % JaTid Teh U T 1 Ufdfa e TR H=d 8icl &
(QERNIGRE

350. ¥AF » > 1 & fow = < &% 7, R - R T ®ew & W
fulz) = = vy aRewiE 31 P § @ e @ o we §?

(1) (fa)n>1, R W 0 TR ThTHT AMITRA BT 8, 3R (£),21 fhelt eTerian
ATEdTdes ST M S TAT STl (— M, M) U2 0 U UehEHT AT ardl &

(2) (fa)ns1, R W 0 TR THTAH AMNGRT 81T 8, 3R (£2)no1, R WO |V
famger arferafa giar €1

(3) (fa)n>1, R W 0 T THTAH AMNGRT 81T 8, 3R (£2)no1, R WO W
farger faRa =2l &rar 2

(4) (fa)n>1, R O 0 W forger SIT9@Ra 2T & @i R TR Uohaw = ei|
(QERNIGRE

351. WA lim,, o (0 +1)(n+2) - (n+ )]~ T WA FATE?

347. Consider the sequence (s,),-; and (¢,),>; defined by
Sn =210 ﬁ and ¢, =37, (Z)%kﬁ Which of the following
statements are true?

(1) limsup,,_, t, < limsup,,_, s,

(2) imsup,,_,t, <e

(3) liminf, o s, > €2

(4) liminf, o t, > e

(5) Question not attempted

348. Let © denote the Lebesgue measure on R. Suppose that f is
a non-negative Lebesgue measurable function on R. Let
$0=a_{0}

(1) If f is Lebsgue integrable on R, then ;- aru(Ax) is finite.

(2) If > j0 arp(Ay) is finite, then £ is Lebesgue integrable on R.

(3) If > psparu(Ax) is finite and f(z) > « for all z € R then f is
Lebesgue integrable on R.

(4) If 3, arp(Ay) is finite and f is bounded, then f is Lebesgue

integrable on R.

(5) Question not attempted

349. Let p: R — R be a non-constant polynomial. Which of the
following statements are true?

(1) The pre-image of a compact set under p is a compact set.
(2) The pre-image of a connected set under p is a connected set.

(3) Every point z € R has an open neighbourhood U, such that the

restriction p|y, is a homeomorphism onto an open set in R.

(4) The image of a bounded set under p is a bounded set.

(5) Question not attempted

350. For each n>1 let f,:R — R be a function defined by
7l2l‘2

fale) = =

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

. Which of the following statements are true?

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

(3) (fn)n>1 converges uniformly to 0 on R, and (f!),>; does not
converges pointwise to ¢ on R.

(4) (fn)n>1 converges pointwise to 0 on R but not uniformly on R.
(5) Question not attempted

351. What is the
limn oo £[(n+1)(n +2) - (n -+ n)]7?

value of the limit

(1) 2 oF

()2 (2) 4

(3) log2 -1 (3) log2 — 1

(4) 2log2 -1 (4) 2log2 — 1

(5) rgafed uw (5) Question not attempted
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