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Instructions for Candidates

Attempt any four questions. All questions carry equal marks.

1. If a, b are real numbers, prove the following:
(i)Ifa+b=0,thenb = —a

(i) —(-a)=a

(iii) (—a).(=b) = a.b

Which of the following sets are bounded below, which are bounded above and which are.heither bounded below nor
bounded above:

(I) {_1; _2, —3’ —n’...}
(ii) {—1, 2, =3, 4, (_1)nn,m}

n+1

(i) 2, 5, 3 (5}

(iv) {3, 32' 33'... 3n... }

v) {1, %, e zin""} ®
. 1011 (—n)n K\Q
(vi) {—1, 3 T3 T’} ®

Show that the set of natural numbe@s no limit points.
2. Show that the function def@)elow is not continuous anywhere on the real line.

Flax) = 1 if x is irrational
) =1 —1 ifxis rational

Show that the function (x) = i , is uniformly continuous on the set [a, ), where a is a positive constant.

Show that the set of rational numbers is neither open nor closed.

3. Use the definition of limit of a sequence to establish the following limits as n tends to co:
- . n _
(1) lim (n2+1) =0

(i) lim (32) =2

2n+5 2

. 112"
Discuss the convergence of the sequence ( pr )

Show that the sequence ( x,,) defined by

2 xp

—, n>1.
1+x,

x1 =a>0, x,01 =
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Is bounded and monotone. Also find the limit of the sequence.

4. Give an example of an unbounded sequence that has a convergent subsequence.
Show that the sequence ( x,,) defined by
1 1 1 1

Xp==+—=+—=

913717 " 4n+5

is not Cauchy.

2n

Calculate the value of 2 (1)
n=1 '3

5. Discuss the convergence the series Zx,, where x,, is defined as x,, = sin %

. 2n)!
Test for convergence of the series ) Enrf))z
. . log2 log3 log4
Discuss the convergence of the series —o- — —9= 4 9% _ 4 ...
2 3 4

6. Establish the convergence or the divergence of the series whose nth term is:

1

1
.. - ..y 2, 4, 6,.. (2n)
(1) (n+2) (i) (n(n+1)) 2 (iii)

(i) 3.5. 7 (2n+1)
Let f(x) = |x| for =1 < x < 2. Calculate L(f; P) and U(f; P) for the following partitions:

() P=:(-1,0, 1, 2) (i)P=:(-1,—-3, 0,3, 1,

2 x)

N W

Is the function Riemann integrable? Justify.
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