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SECTION A
1. Each question carries 5 marks.
2. Complete the statement / Select the correct answers(s).

S. No.
Q1 Which of the following functions is NOT true?
a. The empty set is open
b. Risclosed col1
c. {L:x > O} is closed
x+1
d. {1 - x> 0} is not closed
x+1
Q2 Let x € Rs o be some element. Which is FALSE?
a. There exists a natural number n suchthatn > x
b. There exists a natural number n such thatn < x co1
c. There exist natural numbers m,n such that n > mx
d. There exist natural numbers m,n such that n = mx
Q3 Consider the setP = {% +% :meN,ne N}. Then which is (are) TRUE?
a. P is notconnected in real line
b. P is uncountable CO1
c. Pisnotclosed
d. P isnotdense inreal line
Q4 Which of the following is (are) TRUE for a positive term sequence {a,}?
. a1+a2+---an — .
b. ii_r)zlo(al.az @)/ = éi_rﬂr)zoan co?
c. lim®& = lim(q,)V/"
n—-oo an n—-oo
d. lim(m)¥Y"=0
n—-oo
Q5 Which of the following is (are) TRUE?
a. There exists someny € N s.t.Vn = ng, |(—1)" — 1| < e holds
b. There exists someng € Ns.t. Vn = ng, |[(—1)™ + 1| < € holds CO2
c. There exists somengy € N s.t. (—1)™ € N(no) for infinitely many n
d. There exists a unique ny € N s.t. (—1)"™ € N.(n,) for infinitely many n
Q6 Which of the following is (are) TRUE? CcO3




o (D"

& Ln=o~ s is absolutely convergent
-)" s
b. Xnio ¢ nz) is conditionally convergent

1, o

=0 N coditionally convergent
_1\n

d. 2n-o (n3—1/)2 is absolutely convergent

SECTIONB
Each question carries 10 marks.
There is an internal choice in Q11.

Q7

Prove by giving counterexample that infinite intersection of open sets is not necessarily open.

Co1

Q8

Find the limit inferior and limit superior of the following sequence:

an=(1—%>sin(?) ,n=1

Cco2

Q9

Consider the sequence {a, }ns1 = {%} Use Cauchy’s theorems on limits to prove that lim a, = 0.

n—-oo

COo2

Q10

Let {x,} be a sequence recursively defined as follows:
X, 5
X1 =2, Xpp1=—+— forn=>1
2 xn

Prove that {x,,} converges and find the limit of the sequence.

Cco2

Q11

Discuss the convergence or divergence of the following series:

S (n)?

|

] (2n)!

OR

Discuss the convergence or divergence of the following series:
- (-D™? +n

n3+1

n=0

COo3

SECTION-C
Q12 carries (10+10) marks.
There is an internal choice in Q12.

012

Consider the infinite series:

[oe]

z 1
nlogn

n=2
a. Determine whether it is convergent or divergent.
b. Use the result of part (a) to determine the convergence of series

C 1
nl[log (n+ 1) — logn]
OR
Suppose {x,} is a real sequence such that x,, = nia for some a € R. Prove the following:

n=2

a. I Xe lxplP < oo forsome 1 <p < oo then X521 1x, |9 < oo forany g > p.
b. X5 lxnlP < ooforsomel < q < p < oothen X5 [x, |9 = 0.

COos3




