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QUESTION 1

(a) Let f(z) = €®(z% — 2z). Show that the hypotheses of Rolle’s
Theorem are satisfied in the interval [0, 2]. Find the number ¢
whose existence is guaranteed by the Theorem. [8 marks|

(b) Find the extreme values of the function f(z) = z* — 22245

on the interval [-2, 3]. [6 marks]
s 2
ind th f th ies: .
(c) Find the sum of the series n§=:1 my [6 marks]
QUESTION 2

(a) (i) Define concavity and state the test for concavity.

(ii) Determine the open intervals on which the graph of

f(z) = 6(z® + 3)~! is concave upward or downward. [10 marks]
(b) State the Second Derivative Test theorem and apply

this theorem to find the relative extrema of the function

f(z) =23 — 322 + 3. oo [10 marks]



QUESTION 3

(a) Let ay, be a sequence in which a, = 555 for n > 1.

(i) Determine if the sequence is monotone and whether it is bounded.
(ii) State whether the sequence is convergent from your answers

to (i) above. [10 marks]

(b) Evaluate the limit:
1-—-sinz

(1) lim ————, (i) lim (1 + z)*. [10 marks]
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QUESTION 4
x 2 1
(a) Compute the sum of the series ngl 5-2(%4;—1?
if it converges. : [6 marks]

(b) Determine whether the given series converges or diverges.

State clearly the test you apply in each case.

(0 gl (n: 1)” (i) 21 1007.3n+1 - (i), .21 5n5¥ [14 marks]



QUESTION 5

(a) Use Maclaurin’s series for sinz to evaluate
T +sinT

zﬁ% m [6 marks]
(b) Use a Binomial series to evaluate 4/1.01 correct to six
decimal places. [5 marks]

(c) Find the radius and interval of convergence of the following

power series:

(i) 21 (“izn“ (z +3)" (i) 20 gfl [9 marks|

QUESTION 6

(a) Prove that the volume of a sphere generated by rotating the semi-
circle 22 + ¥ < a® (y > 0) about the z-axis is given by 3ma®. [6]
(b) Find the volume of the solid of revolution obtained by rotating the
area bounded by y = 1 — 2%, and y = 4 — 422 about

(i) z—axis (ii) the line y = —1. [14 marks]




QUESTION 7

(a) Find the length of the curve given by the parametric equations,
z=cost, y=t+sint, 0<t<m. [6 marks|
(b) (i) Derive the formula of the area of the surface swept out by revolv-
ing the graph of a nonegative continuous function y = f(z) a <z < b,
about the z-axis. [9 marks|
(ii) Use the formula above to find the area of the surface generated by
revolving the curve y = 24/,

1 <z <2, about the z-axis. [5 marks]

END OF EXAMINATION



