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SHOW ALL YOUR WORK.

1. [3+3=6 Marks] Find the limits (if exist) of the following sequences {an} :

(i) an = 1 + (−1)n (ii) an =
2 lnn + 1

1− 3
√

n
Justify your answers.

2. [4 Marks] Find all values of x for which the series
∞∑

k=1
25−k sink+1 x converges,

and find the sum of the series for those values of x.

3. [4+4+4=12 Marks] Determine whether the following series converge or
diverge:

(a)
∞∑

k=1

1

k2 + 3k + 2

(b)
∞∑

k=1

(2k)!

k!k!3k

(c)
∞∑

k=1

(−1)k

√
k +
√

k + 1

4. [4 Marks] Show that
∞∑

k=1

1

(k + 3)(k + 4)
=

1

4
.

5. [6 Marks] Evaluate the integral
∫ dx

x2
√

x2 + 16
.

6. [8 Marks] Express
4x2 + x− 2

x3 − x2 as a partial fraction. Hence evaluate the

improper integral
∫ 1

1
2

4x2 + x− 2

x3 − x2 dx.

END OF PAPER


