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DIRECTIONS " Full working should be shown in every question. Marks may be deducted
for careless or badly arranged work.
= Use black or blue pen only (not pencils) to write your solutions.
= No liquid paper or correction tape is to be used. If a correction is to be
made, one line is to be ruled through the incorrect answer.

Question1 (10 marks) Marks

a) Find the indefinite integrals:

) f dx 2
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iii) [ sin"'x dx 2
b) Evaluate: 3

2 2
f a dx
o X%+ 64

Question 2 (11 marks) - Start a new page
a) Use the method of cylindrical shells to find the volume of the solid generated when 4

shaded region is rotated about the line x = 7.

y
X
y=COs X

b) i) Sh thtf1 ! dx = =1 3

D Showthat | o e+ D & = 213

2 1 x 4
ii) Hence find fo Asinx —cosx 14 dx using the substitution t = tani




Question 3 (12 marks) - Start a new page Marks
a) Thecircle x> + y% = 16 is rotated about the line x = 9 to form a ring (i.e. a torus).
When the circle is rotated, the line segment S at height y sweeps out an annulus.
D
4
No
[
4 0 4 9
4
x=9
i) Show that the area of the annulus is equal to 367,/16 — yZ2.
3
ii) Hence find the volume of the ring.
3
b) i
Given I, = f tan™ x dx,
0
1
i) Show thatl, + I,_, = — where n is an integer and n > 3 4
ii) Hence evaluate I,. 2
Question4 (11 marks) - Start a new page Marks
a) A certain solid has a circular base of radius 4 units. The centre of the base is the
origin. The cross-sections at right-angles to the x-axis are isosceles triangles. The
height h of each of these triangles is given by h = 16 — x2.
4 3 2
i) Show that the volume of the solid is given by V = 2 j (16 —x?)z dx.
0
ii) Hence find the volume V 4
b) i) Show that [ f(x)dx = [\'[f(x) + f(2a — x)]dx 3
ii) Hence find the value of the constant & given that fon ~_dx =k fn/z L dx 2
2+sinx 0 2+4sinx
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