SYDNEY GIRLS HIGH SCHOOL

2004 HSC Assessment Task 3
June 3, 2005

MATHEMATICS Extension 2
Year 12

Time allowed: 90 minutes

Topics: Polynomials, Integration, Volumes

DIRECTIONS TO CANDIDATES:

Attempt all questions

Questions are not of equal value

There are 6 questions

All necessary working must be shown. Marks may be deducted for careless or badly arranged work
Board approved calculators may be used

Write on one side of the paper only
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1) Solve the equation 4x* ~ 24x* +23x+18 =0 given the roots are in arithmetic

(6]

progression.

2) IfP(x)= x*-ax+b has a double zero, show that 27a* = 256b° [61

3) A polynomial P(x) = 3x’ - 6x2 + 9% - 1 has roofs &, B and y . Find
2) o + B +y
b) at+ B+ ¥
c) the polynomial equation with roots o, % and 7?
d) the polynomial equation with roots o?-1,4%-1 and y* -1 [8]

@) If the polynomial P(x)=x*—4x" +1 1x? —14x +10has two roots of the form
a+ib and a — 2ib where a and b are real, find the 4 roots of the polynomial.
[6]
— XY
5) The area of the ellipse —2_+_bT =11is zab.
a a

The base of a solid is a circle of radius 4 cm. Bach cross section perpendicular

to a diameter is half of an ellipse where the major axis (a) is twice the minor
x%is(b). Find the volume of the solid. ‘ ' (6]

formed.

[6]

is rotated about the Y axis. Find the v?lume that is formed. [6]

+

dx
8) Find the integral: j\/___-_——— [6]
9—4x"
x*dx i
9) Find the integral: | N [6]
4-x*
. dx | |
10) Find the integral: [Hcosﬂsmx [6]
11) Find the integral: j1+3dx - [6]
cosS X .
xdx 6]

12) Find the integral: jm
x"+3x

) The circle (x —3)2 +(y+ 2)2 —1is rotated about the X axis. Find the volume so

7) The area in the first quadrant enclosed by the curve y = 4x —x*and the X axis




2x.dx
13) Find the integral: j—% [6]
: x* +2x+2

14 A solid of length 34 cms has a

right angled isq'scele%with hypotenuse acm

of length a cm at one end and a square

with each side length a cms at the other end. acm
N

Slices perpendicular to the axis of

the solid are isosceles trapeziums. " =

,( ‘a) Z Show that a slice of width &x 17
; en X units from the triangular end

is: (x+3a) a+Z |ax cm®
12 3

acm
b) Hence find the volume of the solid . \
[6]
3 ' B
15If1 = Ix“.sin x.dx, show that I, = -n(n-1) Ix“‘z.sin x.dx
0 0
3
b) Hence evaluate 'fx“.sin x.dx , [7]
o

16) The adjacent diagam shows-
the graphs of
y=2x,y=2+xand y=x’.
The area enclosed by the graphs »
is to be rotated about the Y axis.
i) Find the area of the shape to be rotated
“1i) Find the volume that is formed

when it is rotated
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