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Instructions:

1) All questions are compulsory.
2) Attempt Q.1 within first 30 minutes.
3) Each MCQ type question is followed by four plau31ble alternatives, Tick (v/ ) the correct one.

4) Answer to question 1 should be written in the question paper and submit to the Jr. Supervisor.
5) If you tick more than one option it will not be evaluated

6) Figures to the right indicate full marks

7) Use Blue ball pen only.

Q.1 Choose the correct alternative for following questions. Marks Bloom’s CO
Level
i) Consider the following two statements. 02 L, CO1

D A\(BUC)=(4\B)U(4\C)
IT) A\(BNC)=(4\B)N(4\C), where 4,B,C are sets, then

a) only I is true, b)only Il is true,
¢) both I and II are true, d) both I and II are false.
- ) The set A of all real numbers x such that 2x+3 <6 then 02 L, CO2
a)A={xeR:xS%}, b)A={xeR:x<%},
c)A={xéR:x>%}, d)A={xeR:xz%}f
iii)  Consider the following two statements. 02 L; CcO3

I) Every bounded sequence in R contains convergent subsequence.

II) A sequence {P,} Converges to p, if every subsequence of {Pp}
converges to p. Then

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

¢) both I and II are false, d) only II is true.
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Vi)

vii)

viii)

Consider the following two statements.

D If ) a, converges then lima, =0 .

H—»c0

I) If lima, =0 then ) a, converges. Then

H—ro0

a) both I and II are true,
c) both I and II are false,

Consider the following two statements.

win
a) both I and II are convergent,

1 1
I)Z$> nD - —

02

b) only I is true,

d) only II is true.

02

b)only I is convergent,

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

Which one of the following Series is divergent

1 2’ n’
V2 P2 O

—1\
IfS, =11—I:( ) }then the sequence {S, } is
n

a) converges to 1 and bounded,
b) converges to 0 and bounded,
¢) converges to 1 and unbounded,
d) converges to 0 and unbounded.

x% +nx

YxeR

lim
n—»00 n

a)l, b) 0, c) -1,

lim——— forallxeR
n=] L

a)l, b) 0, c) -1,
2

Iim.3x o VYxeR

=0 yi!

a) 1, b)0, o)-1,
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02

1
d)z{/n,s.

02

02

d)x.
02
d)e.

02

d) not exist.
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Q2 Solve any Two of the following. Marks Bloom’s CO
Level
a)  Prove that every subset of countable set is countable. 06 Ly Co1
b)  Prove that any open interval (a,b)is equivalent to any other open 06 Ly Co1
interval (¢,d).
¢)  Show that for each ne N, the sum of the first n natural numbers is 06 L, COo1
given by %n(n +1).
Q3 Solve any Two of the following.
a) If x and y are any real numbers with property x<y , then prove 07 Ls co2
that there exist a rational numberr € Q such that x<r < y.
b)  If x>-1 then prove that (l +x)" 21+ nx. 07 Ls Co2
¢)  Determine the set A of x € R such that [2x+3|<7. \ 07 Ls Co2
Q4 Solve any Two of the following,
a)  Let X =(x,)be a sequence of real numbers that converges to x 07 L, CO3
and suppose thatx, >0. Then show that the sequence \/x_,, of
positive square roots converges and lim (\/Z ) =+/x.
b) LetX =(x,) beabounded sequence of real numbers where xe R, 07 Ly CO3

have the property that every convergent subsequence of X
converges to x. Then prove that the sequence X convergestox.
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Q.6

)

2)
i)

iif)

iv)

b)

Show that, a monotone sequence of real numbers is convergent if
and only if it is bounded. Further ifX =(x,) is bounded

increasing sequence, then lim (x, ) =sup{x, :n€ N}.

H—p0

Solve any Three of the following.
If a series Zx,, is convergent, then show that any series obtained
from it by grouping the terms is also convergent and to the same
value.

1

Show that the series z 5
n +n

is convergent.

Establish the convergence or the divergence of the series whose n™

. H
t _—
SRR ) (nr2)

Establish the convergence or the divergence of the series
i (_I)n+1.
n=1

n
Establish the convergence or the divergence of the series
1

St

] 1 *?‘H-]

Let(f,) be a sequence of functions in R[a,b] and suppose that
(f,) converges uniformly on[a,b] tof. Then prove that

b b
feR[ab] andjf=1ji2 I
Solve any Two of the following.
A sequence (f,) of bounded functions on AC R converges

uniformly on A to £ if and only if| £, - ], = 0.

Show that ]Jm[l sin (nx + n)J =0forxeR.

H

Let( f,) be a sequence of continuous functions on a setAc R and

suppose that (f,) converges uniformly on A to a
function f : 4 — R. Then show that f is continuous on A.
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