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(i)
(ii1)
(tv)

(v)

First 30 minutes for Q. No. 1 and remaining time for other questions.
Figures to the right indicate full marks.

Use black ink ball pen to darken the the circles on OMR sheet for
Q. No. 1.

Negative marking system is applicable for Q. No. 1 (MCQ).
MCQ)

1. Choose the most correct alternative for each of the following : 10
(@) Which of the following need not be true ?

(@)
(b)
(c)
(d)

XY= XY
fXAY)=f(X)nf(Y)
FFXu)=f'Xuriy
fXUY)=fX)uf(Y)

(@) Let A=10,1. If f: A > R is defined by fix) =x and g : A > R is
defined by g(x) = x2, then min(f, g) (x) = ?

(@)
(c)

0 ®) 1

2
¢ @ x P.T.O.
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(v)

(v)

(v)

(vii)
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Let P be the set of prime integers. Which of the following is true ?
(@ 7¢€eP b) 9P
(0) 11 ¢ P (d) 17547193.65317 ¢ P

Let {S,}” , be a sequence of real numbers. Then :

(@) 1liminfS, >limsupS, () liminfS, <limsupS,

n—o n—o n—0 n—x0

() lim inf S, =lim supS, (@ limS, >0

n—»wo n—»© n—w

Consider the following two statements :

() Every convergent sequence of real numbers is bounded.
(i1)  Every bounded sequence of real numbers is convergent.
Then :

(@ Both (i) and (ii) are the true

b) (7) is true and (i7) is false

(c) (i) is false and (ii) is true

(d)  both (i) and (ii) are false

1 o]
The limit of sequence {n —;} .................
n=1
(@) is 0 () 1is finite
(c) doesn’t exist d) -1

For the series zan , 1f lim a,=0, then :

n=1 n—o
(@ 2.4 is convergent

®) 2.9, is divergent

(c) zan may or may not convergent

(d) none of the above
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wiii) The sorics 1- L+ 1 L, .
viil e series g g T T is :
(@)  divergent (b) absolutely convergent
(c) conditionally convergent (d) all of these
(zx)  Which of the following is true ?
o0 o0 1
(a) Zn is convergent (b) z; is convergent
n=1 n=1
> S e B sy
(c) & is convergen (d) < is divergen
(x) Let z a, be a series of non-zero real numbers and let :

(@)

n=1

a
. . +1
a =lim inf |——,
n—o an
a
. n+1
A =lim sup )
n—>00 a,

Then which of the following is true ?

@ If A <1, then D@, |<»

n=1

(b) If a > 1, then Zan diverges

n=1
(e) If a <1 < A, then the test fails
(d)  All of the above
(Theory)

Attempt any two of the following :

Iff:A—>Band X c A, YCA
then prove that :
fXuY) =£AX) u AY).
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b) Prove that the set R of all real numbers is uncountable.

(c) Prove that the set of all polynomial functions with integers coefficients
is countable.

3. Attempt any two of the following : 5 each
(@)  If the sequence of real numbers {sn }::1 is convergent, then prove that
{s,} _, is bounded.
b)) If {sn }:=1 is bounded sequence of real numbers and {tn }:=1 convergent
to 0, prove that {sntn}:zl converges to 0.
(c) If {sn}:zl is a sequence of real numbers, then prove that :
lim infs, <limsups,
4, Attempt any two of the following : 5 each
(@ If 2@, is a series of non-negative numbers with s, = a; + a,
n=1
B R + a, (nel). Then prove that Zan converges if, the sequence
n=1
{sn}jzl is bounded.
b) If Zan converges absolutely, then prove that Zan converges.
n=1 n=1
(©)  Prove that if 2,|a, |<® then [2.@|<Xla,l.
n=1 n=1 n=1
Y—91—2019 4
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