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

1. Show that countable union of countable sets is countable.

2. Find f ′(x) for f(x) =
√

x+
√
x+

√
x where 0 ≤ x < ∞.

3. Compute L(sinh at).

4. Find the inverse Laplace transform of s3

(s− 4)4

5. Examine the nature of the sequence
{(

1 +
1

n

)n}∞

n=1

6. State and prove the law of the mean theorem.

7. Find the Laplace transform of f(t) if f(t) =
{
e−t, 0 ≤ t ≤ 4

0, 4 < t < ∞

8. Solve L−1

[
s

(s+ 1)2 + 22

]
.

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

9. Show that the set of all rational numbers in [0,1] is countable.

10. i. Predict for what values of p does the series 1

1p
− 1

2p
+

1

3p
− 1

4p
+ ... converge?

ii. Prove that the series
∑∞

n=1

[
1

n(n+ 1)

]
converges.

11. Determine the Taylor series about x = 2 for f(x) = x3+2x+1,−∞ < x < ∞.
Prove that the Taylor series converges to f(x) for every real x.

12. Find the Laplace transform of e−t

∫ t

0

sint

t
dt.

13. Evaluate L−1

[
4s+ 5

(s− 1)2(s+ 2)

]
.
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