GIRRAWEEN HIGH SCHOOL
: MATHEMATICS
Year 12 Extension 2 Task 3 Monday 23" June 2002

Instructions: a) Write all your answers on your own paper.

b) Show all necessary working.

¢) Marks may be deducted for careless or badly arranged work.
Time Allowed: 80 minutes

Question 1 (27 marks) : Marks

a) Find the following integrals:

(@) [tan’xdx 4
dx
(i) |—— 4
o
i) [ 4
O 1+sinx+cosx _
(iv) [ xsec” xdx 4
N 0
Vx*—6x+7
(vi) |2 cos® xsin® xdx 3
2
7x* —5x+4
vii dx 4
SN Py Ry
Question 2 (9 marks)
a) Theintegral I = JOZ x" cos 2xdx ;
(i) Provethat I, =[] - Mzn_z 4
2\ 4 4
~_ (i) Using your answer to (i), evaluate J.OZ x* cos 2xdx 3
b) In your own words explain the error in the following solution: 2
sin xdx
J‘ tanxdx = j
cosx
= Jsec xsin xdx

= —secxcosx+ ~'.se:cxtanxcos xdx
= —Secxcosx-+ J.tanxdx

Jtanxdx—jtanxdx = —SecxXcosx
0 = -1



Question 3 (24 marks) Marks

a) Find the volume generated by rotating the area bounded by y =logx,y=0 5
and x-= 3, about the x-axis.

b) Consider the function y =2x— x*;

(i) Show that when x is written as the subject, the resulting equation is 2
x=1%,1-y ‘
(i1) By taking slices perpendicular to the y-axis, calculate the volume of 5

the solid generated when the area bounded by y = 2x— x* and the x-axis
is rotated about the y-axis.

¢) The solid shown has a circular base of radius 2 units. Vertical cross sections
perpendicular to the y-axis are equilateral triangles.

(1) Show that the area of one of these slices is given by A(y) =43 (4 - yz) 3

(i) Hence calculate the volume of the solid. 3

d) A drinking glass is in the shape of a truncated cone in which the internal diameters
of the top and the bottom are 8 cm and 6 cm respectively. The internal height of
the glass is 12 cm.

o~

oy VY

(i) Show that the cross section taken x cm above the base has radius 2

3+ic— cm.
12

(i) Hence find the volume of fluid the glass can hold. 4
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