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Section B

Answer any SIX questions (6× 5 = 30 Marks)

1. Show that the countable union of countable sets is countable.
2. Let f and g be continuous functions on the closed bounded interval [a, b] with

g(a) ̸= g(b). If both f and g have a derivative at each point of (a, b) and f ′(t)
and g′(t) are not both equal to zero for any t ∈ (a, b) then there exists a point
c ∈ (a, b) such that f ′(c)

g′(c)
=

f(b)− f(a)

g(b)− g(a)
.

3. Evaluate L(et cos3 t).

4. Evaluate L−1

[
4s+ 5

(s− 1)2(s+ 2)

]
.

5. Show that a non decreasing sequence which is bounded above is convergent.
6. Prove that every convergent sequence is bounded. What about it converse ?

7. If L(t sinωt) = 2ωs

(s2 + ω2)2
, then evaluate L(tω cosωt+ sinωt).

8. Show that L−1

[
log

(
1 +

ω2

s2

)]
= 2

(1− cosωt)

t
.

Section C

Answer any THREE questions (3× 10 = 30 Marks)

9. Prove that the set [0, 1] is uncountable.
10. If {an}∞n=1 is a sequence of positive numbers such that

i) a1 ≥ a2 ≥ ...an ≥ an+1... (that is {an}∞n=1 is non increasing
ii) limn→∞ an = 0, then show that the alternating series

∑∞
n=1 (−1)n+1an is

convergent.
11. State and prove Rolle’s theorem.
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12. Show that
i) L


cos at− 1

2at sin at

= s3

(s+a2)2
.

ii) L
[
1

2


sin at− at cos at


= a3

(s2 + a2)2
.

13. Find the inverse Laplace transformations of
i) 1

s2(s2 + 81)
. ii) 1

s2(s2 + 4)
.
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