YEAR 12 EXTENSION 2 MATHEMATICS
JUNE 2006

NAME RESULT

: * Full working should be shown in every question. Marks may be deducted for
DIRECTIONS careless or badly arranged work.

* Use black or blue pen only (nof pencils) to write your solutions.

* No liquid paper is to be used. If a correction is to be made, one line is to be ruled
) through the incorrect answer,

. Time allowed : 1 hour 10 minutes
Question 1

a) Find
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b) Resolve (x " Zsz "y ) Into partial fractions and hence find I mdx
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i using the substitution ¢ = tan—2- 4
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¢) Evaluate J:

Question 2 (Start a new page)

a) The base of a solid is the region in the xy plane enclosed by the curves y=x", y=—x° and the
line x = 2. Each cross-section perpendicular to the x-axis is a right-angled isosceles triangle with
the hypotenuse in the base of the solid, ’

L]

(1) Show that the area of the triangular cross-

section at x = £ is ;{(k‘* F2R° +45),

(ii) Hence find the volume of the solid,



Question 2 (continued)

b) The area under the curve y =sinx between x=0 and x = i;-— is rotated about the y axis to

form a solid. 4
Use the method of cylindrical shells to find the volume of the resulting solid of revolution.
. Gt‘l/eﬂ a a : L
c) - /\ If(x)aﬁc = ﬂf(x)-}-f(«—x)]dx 5 Use this result to find = 4
-a o . T
¢ tan? xd
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Question 3 (Start a new page)
a) The circle (x~3) + y? = 41is rotated about the y-axis to form a ring. When the circle is rotated,
the line segment S at height y sweeps out an annulus, 5(‘_‘?}
The x coordinates of the endpoints of S are x, and x,. s %
i) *, 3 L r 2

(i) Show that the area of the annulus is equal to 1274 - y* |

(i) Hence find the volume of the ring. 3
x2 2
b) The solid is an elliptical cone of height /4 standing on a base with equation =+ 'z:—z =1. Consider
. a
a slice of width Jz parallel to the base at a distance z from the apex of the cone, and similar to the
base. '
You may assume that the area of an ellipse is given by 7ab
where 2a and 2b are the lengths 6f the major and minor axes.
(i) Show that the area of the cross-sectional area of the 3—
2
slice is 7
(ii) Find the volume of the elliptical cone. 2
1 n
c) I, =I ad —dx wheren=0,1,2......
. ol + X
(1) Evaluate [, . 1
l L
ii) Provethat I +1 , =—— :
( ) n n+2 n+ 1 2

. 1 1 1 pra
if)Showthat [, = ———+-—14+=
) "7 53 4 1
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