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1) All questions arc compulsory.
2) Attempt Q.l vithin first 30 minutes.

- 
3) Each MCQ q?e quesrion is followed by four plausible alLematives. Tick (V )the correct one.

4) Answer to question I should be written in the question paper arld submit to the Jr. Superisor.
5) If you tick more than one option it will IIot be evaluated
6) Figures to the right indicate tull marks
7) Use Blue ball pen only.

Q.1 Choose the correct alternative for follorving questions.

Consider the following two statements.

D r\(ruc)= (r\B)u(r\c)
fl) l\(.Bn c) = (l \B)0(l\ c), where l,B,c are sets, then

a) only I is true, b)only II is true,

c) both I and II arc true, d) both I and II are false.

The set A of all real nwnbers r such that 2r + 3 < 6 then

a).e=lxen:x<f\, D e=\xen:*<f\,

O,e={xeA:x>f},
Consider the following two statements.

at,e=lxea:x>3/rl.'

! Every bounded sequeoce in R contaias convergent subsequence.

1I) A sequence {Pn} Converges to p, if every subsequence of {Po}
oonverges to p. Then

a) both I ard II arc tue

c) both I and 1I are false,
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b) ouly I is true,

d) only II is true.
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,v) Consider the following two statements. 02 Lt CO4

" D If )o, converges theo lim a, = 0 .

ID If tim a" = 0 rhen F a" converges. Tten

a) both I and II are true, b) only I is true,

c) both I and tr are false, d) only II is true.

v) Consider the following two statemeotr. O, Lz CO4

ntl . ntJ
"iln "n'+n

a) both I and II are convergent, b)only I is convergenl,

c) both I and II are not convergent, d) only II is convergent.

_ "i) Which one ofthe following Series is divergelt 02 Lt CO4

arI----.1-. b)t?:. "t14. arII.
" (zn-t)(zn) un -nt "il"'

lr-rt,l 0, Lt cos
vii) Ut, = 1-1 r-r lrhen the sequence {S,}isLn )

a) converges to I and bounded,
b) conve4es to 0 and bounde4

c) cooverges to 1 and unbounded,

d) converges to 0 aad unbormded.

-2-* 02 Lr CO5
vnr) llm 

- 

Vx € 11

n
a) 1, b) 0, c) -1, d)r.

ix) ti-r+ , forattxeR 02 Lr Co5
' h'-r@ I+ n'u'

a) l, b) 0, c) -1, d) e.

t-2 -t 02 Lr CO5
x; lim 

- 
VreR

n
a) 1, b)0, c)-1, d) not exist.
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qil Solve any Two ofthe followitrg. Marks Bloom's CO
Level

a) Prove that every subset ofcoutable set is countable. 06 L2 CO1

b) Pmve that any oper interval (a,D)is equivalent to any other opeIr 06 L2 Co1

interval(c,d).

c) Show that for each n e iy', the sum ofthe fi$t r natural oumbe$ is 06 Lz CO1

.1
srven bv - r(r, + ll.

Q3 Sotve aDy Two oflhe follolving.
a) If :r aady are aay real numbers with property , < I , thetr prove 01 b CO2

that there exist a lalional Eumber,'e I such that r</ <)r.

b) If,>-t then prove that (1+x)" >l+rx. 07 L3 co2

c) Deterrnine the set A ofr € R such that 2r+31<7. 07 L3 Coz

Q4 Sotve aEyTwo ofthe following.
a) Ls1 ,Y=(:r,)be a sequence ofreal numbe$ tlat converges to rc 07 L, Co3

anal suppose that,, >0. Then show that the sequence .[ of

posidle square rools co"r"tg". *ali-(fi)= G.

b) tetx =(x,) be a bounded sequence ofrcal nutflbe$ where xeR, 07 Lz Co3

have the property tlat every convergent subseque[ce of X
co[verges to ,. Thetr prove that the sequence ,tr converges to , .

IESEI*-PeEe-3 of a



c) Show that, a monotone sequence ofrcal [umbers is convergent if 07 L2 CO3

. and only if it is bounded. lurttrer ifx=(r,) is bounded

incleasing sequence, then lim (r, ) = sup 1n, 17 5 lv'1 .

Qs
a) Solve any Thre€ ofthe following.

i) ffa series !r, is convergent, then show that any sedes obtained 05 Lr CO4

ftom it by $ouping the tems is also convergent ald to the same

value. qr05L:CO4
ii) Sho* Ltrat the series t -rL is contergent.

= 
'+n

iii) Establish the convergence or the alivergence ofthe series whose n6 05 L3 Co4

term is 
-=1-.ln+1)l +z)

iv) Establish the convergence or the divergence of the s€ries 05 L3 CO4

s(-rr-'2,,
b) Establish the convergelce or the divergence of the series 05 L3 CO4

sl
2 n'-n+1'

Q.6 a) Let(1,) be a sequence of tunctions in E[a,6] and suppose rhat 08 Lr co5

(l) converges uifomly on[a,]] tol. Then prove that

b6
f Qnla,bl and If = 1L]m If, .

b) Solve any Two of the followhg.

i) A sequence (r) of bounded tunctions on IGR conv€rges 06 L4 
CO5

mifonr yonAto / if and ooly ifl[, -/ll, -r 0.

/1 \ii) show rhrt liml asin(zr+n) l=0forxeR. 06 L4 co5

"-.\, ,)

jO Let(r) be a sequence of continuous fi{rctrons otrasetlE-& and 06 Lr Co5

suppose that (1,) cooverges lmifolmly on A to a

fimction/: I -+ lQ . Tha show that / is codmuous on A.
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