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INSTRUCTIONS TO CANDIDATES
Attempt question one (compulsory) and any other two questions.

QUESTION ONE (30 MARKS)
a) Calculate the length of the equiangular spiral r = ae*’from =0 10 =2 (3 marks)
b) Calculate the surface area of a sphere obtained by rotating x”+y”> =a’ between
x=-a and x =aaboutthe x — axis (4 marks)
c) Determine the equation of a curve passing through the point (3,2) whose gradient is
5x% — x + 1 at every point (x,y) (4 marks)
d) Determine the centroid of the region bounded by x=x> and y=x between
x=0 and x=1 (4 marks)
e) Determine
1. I L (5 marks)
Vx? +16

ii. e** cos2x cosdx dx (5 marks)

—_—

iii. (2x + 3)7 dx (5 marks)

O ey
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QUESTION TWO (20 MARKYS)

a) Consider the integral I sin” x dx
1. Obtain its reduction formula (5 marks)
i
il. Use the formula obtained in (i) above to evaluate Isin6 xdx (9 marks)
0
b) Calculate the area of the region bounded by the curves y =4x and y = x’ (6 marks)

QUESTION THREE (20 MARKS)

a) Work out the volume of the solid obtained by revolving the cardioid r = a (1 +cos H) about
the initial line. (9 marks)
b) Determine the surface area generated by the revolution of an arc of the catenary

7l .
y = c cosh— about the x — axis .
C

(11 marks)

QUESTION FOUR (20 MARKS)

Evaluate;

a) I x* Inxdx (4 marks)

b) jsirﬁ xdx (4 marks)

o [ (5 marks)
(x - 1)(x + 2)

d) j x*e* dx (7 marks)

QUESTION FIVE (20 MARKS)

a) Evaluate;

xsin® xcox*xdx (3 marks)

il.

Sl |y O

log(1 + tan 6)d6 (6 marks)
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1
b) Compute I tan dx using Trapezoidal rule with10 equal intervals. (11 marks)

0
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