BAULKHAM HILLS

YEAR 12 EXTENSION 2 MATHEMATICS
SJUNE 2007

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 (not 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: 70 MINUTES
. Find [—x O 3
(x+1D(2x" +3)
2. Find I(ln x)*dx by using the technique of integration by parts 3
3. Find 4
x/4 -
3
4. Evaluate J-———ei—x————— by using the substitution ¢ = tan | 4
§3+4cosx 2
5.  Find | S 2
V7 —2x —x*

n cot{x + _._) 1 3
6. i Use the result j f(x)dx = I f{a—x)dx to show that _f - J- ec’ xtanxdx. 3

¢ 1=—smn 2x 2 5

N cot(x + —)dx I
1. Hence show that J.—~— == 2
§ l-sin2x 4
‘ -1
7. Use a suitable substitution to prove that Jx(l +x) dx=———— 3
A

(n+D)(n+2)




| Fmd%(ln(cosxz)) o e 1 Ty

i.  The region in the plane bounded by the curve y=tanx?, the x axis and the line x = 4
shown in the diagram below is rotated about the y axis to produce a solid, S.
AT '
0.5 -—E-
x=alT
F3
4L
Use the method of cylindrical shells to show the volume of S is %1112 units’.
x2 y2

9. A solid has an elliptical base with equation 1% + - 1. Sections of the solid perpendicular

to its base and parallel to the minor axis are semicircles.

/”’““““\
\\\____ﬁ__‘_____d_/

i. Show that the area of a slice of the solid is given by A(x) = 2—9& (36~ x*) units®. 2

il. Hence, find the volume of the solid. 2
10.  The area between the parabola y =6x — x? and the x axis is rotated about the y axis. When

the area is rotated a line segment, L, at height y sweeps out an annulus.

The x ordinates of the end points of L are x; and x; .

i Show that the area of the annulus is equal to A(y) =127/9 — ¥ units®, 2

il. Hence find the volume of the solid formed. 3

1
11. Il = _[x" v1-x dx. Show that forn>0, 7, = [2 2n 3]1,,_1 , where 7 is an integer. 4
n+

0

END OF EXAMINATION
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