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Instructions

1. Show all necessary working.
Marks may be deducted for a lack of working
or poor setting out of solutions.
3. Recommended time per question:
question 1, 34 minutes and
question 2, 26 minutes.
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Question 1 (23 marks)

a)

b)

g)

h)

] dx
Find I———,—_3 STy

Find [—%® _
x-2)(x-3)

Find | 2xIn(xe® +1)dx

1
N
Evaluate I X dx
b V1-x?
i. Prove that if I, = [tan"6 do, where nisa
ntl
non-negative number, then I, = fan 19 -1
n+
ii.  Hence find I,
T 25ax
Evaluate I >
Y (x+2)2x-1)
%
Evaluate J'xsiandx
0
E
Use the ‘t” method to evaluate f LR
5 1+cosx

End of Question 1
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Question 2 (17 marks)

a)

b)

The base of a certain solid is an equilateral triangle of
side length S, with one vertex at the origin and an
altitude along the x-axis of length p units.

Each plane cross-section perpendicular to the x-axis is
a square of side length 2y units, one side of which lies
in the base of the solid.

i. Show that the volume V of the solid is given by

~
V=4 I v dx
0
11. Calculate the volume of the solid.
i
0

The circular region (x —2)* + y* <1 is rotated about the
y-axis.

i. Show that A4’ =241—-(x-2)*.

ii.  Show that the volume AV obtained when a
typical strip of height 44’ and thickness Ax
is rotated about the y-axis is given by

AV = 4mxafl-(x—2)*Ax.

iii.  Find the total volume of the solid generated.

Question 2 continues over the page
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Question 2 continued

¢)  Theregion bounded by the curve y =x’, the line
y=1 and the y-axis is rotated about the line y=-1.

i

ii.

Show that if slices are taken perpendicular to the
x-axis then the volume of a typical slice is
given by:

AV =x(3-2x* —x%)dx 3

Calculate the volume of the solid generated. 3

The End
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