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1) All questions are compulsory.
2) Attempt Q.1 within first 30 minutes.
3) Each MCQ type question has four choices out of which only one is the correct
4) Tick mark (V') the correct alternative which should be answered in question paper itself

Q.1

3)
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7)

iif)

and submit to the Jr.Supervisor.

[f you tick more than one option it will not be evaluated
Figures to the right indicates full marks
Use Blue ball pen only.
Choose the correct Alternative for following questions. Marks Bloom’s
Level
If 4,B,C aresets,then D A\N(BUC)=(4\B)U(4\C) 01 L1

1) 4\(BNC)=(4\B)N(4\C)

a) Only [ true b)Only II true
c)Both I and II true d) Both I and IT false
I) The set Z of all integers is not denumerable, 01 L1

IT) The set NxN is denumerable.

a) Only I true b)Only II true
¢)Both I and II true d) Both I and II false
IfS is a countable set. I) There exist a surjection of N onto S. 01 Ll

IT) There exists an injection of S onto N.
a) Only I true b)Only II true
¢)Both I and II true d) Both T and II false
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Vi)

vii)

viii)

Suppose that S and 7" are sets and that 7' C S, then
I)If S is a finite set, then TFi.s.a finite set.

I) If T is infinite set, then S is an infinite set.

a) Only I true b)Only 1T true
c)Both I and II true d) Both I and IT false

The set A of all real numbers x such that 2x+3 <6 then ......

a) Az{xeRtxﬁ%} b)Az{xeR:x<%}

c)A={xeR:x>%} d)Az{xeR:xz%}

Consider the set 4= { ne N% Then Ais ...

1
\H’t2+1 )

a)Countable b) Uncountable  ¢) Finite d) None of these

I)If x and y are complex then ||y =|x—)]

IMHIfxe R* and ye R* then \x—y‘z +‘x+y12 = 2kx‘2 +2|y‘2
a) Both I and 1I true b) only I true
¢) Both I and II false d) only II true

DIf a,beR then a° +b* =0ifandonlyif a=0or b=0

I If a,beRand 0 <a<bthen a’ <ab<b®.

a) Only I true b)Only II true
¢)Both T and II true d) Both T and II false
. (-1
The limit of the sequence {x,} wherex, = 5 iS......
a) 1 b)-1
c)0 d) does not exist
ESE
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X1)

Xii)

xiii)

X1V)

XV)

I) Every bounded sequence in R contains convergent subsequence. 01 L1

1I) A sequence {P,} Converges to p, if every subsequence of {P,}
converges to p.

a) Both I and II true b) only I true
c¢) Both I and II false d) only II true
[) Every convergent sequence need not be Cauchy. 01 L1

1I) Every Cauchy sequence is convergent.

a) Both I and 1II true b) only I true
¢) Both I and II false d) only 1I true

» 1 _ 01 L1
If S, =(-1) I+[—J then lim S, =-———-

n n—yao

a)l b) 0 c)-1 d) Does not exist

N 01 L1
I) The p-series Z— p>1 converges.

n=l ny
II) The Harmonic series Z_.L ,0< p <1 diverges.
n=1 Hp
a) Only I true b)Only II true
c)Both I and II true d) Both I and II false
I) The series Z 21 converges. II) The series Zl diverges. 01 &l
n=l n +n n=l ?’t!
a) Only I true b)Only II true
¢)Both I and II true d) Both I and II false
The series converges to .... 01 L2
; n(n + 1) &

a) 1 b)0 c)-1 d)e
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XVvi)

Xvii

Xviii

1y »
If S, =1+| ~—" | then sequence {S,}is ...........

1

a) converges to 1,bounded & has infinite range

b) converges to 0, bounded & has infinite range

¢) converges to 1, bounded and has finite range

d) converges to 0, bounded and has finite range

n—w [\ B

lim {(l]sin(nx+n)}: ......... VxeR

a) 0 b) 1 |
lim %z ......... sforallxeR

nowo ]+ nx

a) l b) 0 c)-1

na .
Let gy =-2,a,,=—" thenlima, =.........
n+ H—»00

a) 1 b) 0 ¢)-1
2 L
lim oF 4T S ,VxeR
n-son H
a) 1 b)0 o)1
e e ek o
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d)e
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2) Assume suitable data wherever necessary.
3) Figures to the r(l;%t indicate full marks.

Q.2 Solve any Two. Marks Bloom’s
Level
a)  Prove that The set Q of all rational numbers is countable. 05 L2
b)  Prove that the set NxN is countable, when N is set of natural 05 L2
numbers.
c)  Show that for each ne N, the sum of the squares of the first n 05 L2

natural numbers is given by én( n+1)(2n+1)

Q3 Solve any Two.
a) If A and B are bounded subsets of real numbers, then prove that 05 L2
AN Band AU Bare also bounded.
b)  State and prove Archimedean property. 05 L2
¢) If x andy are any real numbers with property x < y ,then there 05 L2

exist a rational numberr € (9 such that x<r<y

Q4 Solve any Two.
a)  Let(xy) be a sequence of positive real numbers such that 05 L2
o= lim(fiﬂl] exists. If L <1 ,then X =(x,)converges and
=00 xn
lim (x,)=0.
b)  Showthat, A sequence of real numbers is Cauchy if and only if it 05 L2

is convergent sequence.

¢)  Letthe sequence X =(x,) converges to x . Then the sequence 05 L2

(!an of absolute value converges to|x|.
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Q5

Q.6

b)

Solve any Three. - -

o

Test the given series for convergence Y — 1
ol R

Lethn be an absolutely convergent series inIR . Then show that

any rearrangement » y, of > x, converges to same value,

Discuss convergence and divergence of p-series by using Raabe’s
test.

Show that the series »
; " +n

converges.

If a series in R is absolutely convergent, then prove that it is
convergent.

Solve any Three.

Let(f,) be a sequence of bounded functions on 4c R . Then

prove that this sequence converges uniformly on A to a bounded
function f if and only if for each >0 there is number & (e) in

N such that for all m,n 2 H () then ||f,, - f,|, << .

Let( i ) be a sequence of continuous functions on a set 4 c R and
suppose that converges (f,) uniformly on A to a function
fi4-R, Then prove that f is continuous on A.

A sequence ( £, ) of bounded functions on 4 =R converges
uniformly on A to f if and only if | £, - / I, —0.

Define pointwise convergence of sequence of functions. Also

show that im=> =0 forxe R .

H—}COH

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

fE m[a,b]andjfziijgiﬂ,.
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