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HIGHER SCHOOL CERTIFICATE
TRIAL EXAMINATION

2008

MATHEMATICS
EXTENSION 2

GENERAL INSTRUCTIONS

Reading time - 5 minutes

Working time - 3 hours

Write, using black or blue pen

Start each question on a new page

Write your student number at the top of each page
Calculators may be used

A table of standard integrals is provided

ALL necessary working should be shown in every question
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Question 1
Find j*—-——d" . 1
Vx? —49

b)  Find j sin 2x cos®xdx .

2
; x
c)  Evaluate I using the substitution ¢ = tan —. 4
l+cosx+sinx 2
2
‘; 4
d)  Showthat [(2-x)/(x—1)dx=—. 3
! 35
e) 1) Find real numbers A, B and C such that 2

3 A Bx+C

- +— .
x -1 x-1 x"+x+1

i1) Hence find J‘

3
x -1
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Question 2 (Start on a new page)

a) If z=1+i and w=1-3i find, in the form x + iy,

1) Z—w 2
. z
it) — 2
w
by 1) xpress -2 + 2.3 in modulus argument form 2

ii) Hence, evaluate 4/—2 +2+/3i in the form x + iy

[ 3]

c) Prove 3|z-1!2 = |z+llzifandonlyifiz-2lz=3 2

d)  z is a complex number. 2
Sketch the locus of z satisfied by

( z—2 } P
arg = —
z—1 4

e) If z= r(cos@+isin@) find r and the smallest value of & 3
which satisfies the equation 224 = 9+34/3i.




Question 3 (Start on a new page)

b)

Sketch the following curves on separate axes, showing all intercepts
and turning points

iii)

y=x'~9x
y=(x3 —9x)2
y=x’-9x

Find the stationary points and the asymptotes of the function

_(x+1)4
xt+1

Sketch the function labelling all essential features.

Use the graph to find the set of values of & for which

(x+1)" = k(x* +1) has two distinct real roots.

A periodic function f (x) has the following properties

f(x)=1
f(x)=3-2x"

} -1<x<0

0<x<1

f(x) has a period of 2.

Sketch this function in the domain —3<x<3.

Marks




Question 4 (Start a new page)

For the ellipse LIP A 1
25

a)

b)

d)

g)

2)

h)

2 2
Y
16

Find the eccentricity.
Find the coordinates of the foci S and S’.

Find the equations of the directrices.

2 2
Sketch the curve % + LA 1.

16

Show that the coordinates of any point P can be represented by (5cos#,4sin 6’).

Show that PS + PS’ is independent of the position of P.
Show that the equation of the normal at the point P on the ellipse is

5xsin@ —4ycos@—9sinfcosd =0.

If the normal meets the major axis at L. and the minor axis at M, prove that
PL _16
PM 25

Show that the normal bisects ~ZSPS'.
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Question 5 (Start a new page)

b)

d)

Itis given that 3 - i isaroot of P(z) = Z° +rz + 60 where r is a real number

i) State why 3 + i is also a root of P(z).
11) Factorise P(z) over the real numbers.
1) If P(x) and Q(x) are distinct polynomials which have a common factor (x - a)

show that R(x) = P(x) - Q(x) will have the same common factor.

i) Hence, if P(x) = 6x° + 7x’ - x - 2 and Q(x) = 6x° - 5x°- 3x +2
find the two zeroes that P(x) and Q(x) have in common.

For the polynomial P(x) = 3x° + 4x° - 2x - 1, find

i) a+pfB+y and af + ay + By
ii) a’+p+y?
iii) a’+ B+’

Solve x° + 2x* - 2x° - 8x” - 7x - 2 = 0 if it has a root of multiplicity 4.

Marks
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Question 6 (Start a new page)

.2 2

a) A solid has, as its base, the ellipse ;—6 + f—6 =1. 4

If each cross-section perpendicular to the major axis of the base is an equilateral triangle,
show that the volume of the solid is 128 +/3 cubic units.

b) A concrete beam of length 15m has plane sides.
Cross sections parallel to the ends are rectangular.
The beam measures 4m by 3m at one end and
8m by 6m at the other.

A 4

x

NOT TO SCALE
15
6

X 8

i) Find an expression for the area of a cross section at a distance x metres 3

from the smaller end.

i1) Hence find the volume of the beam. 2

¢)  Theregion (x—2R)’ + y* < R? is rotated about the y axis forming a solid of 6

revolution called a torus.

By using the method of cylindrical shells, show that the volume of the torus
is 47° R’ cubic units.
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Question 7 (Start a new page)

a)

b)

Assume that the moon takes 27 days to revolve around the earth 2
and that the orbit is circular with a radius of 3.85 x 10° km
Calculate the tangential velocity of the moon. Give your answer in km/hr.

A particle of mass m kg is projected vertically upwards, with a velocity U ms™
in a medium whose resistance is mkv where % is a positive constant..
Acceleration due to gravity is g ms™.

i) Show that the time, ¢, to reach the highest point is given by 3
. ( g+ kU]
k g
i) Show that the greatest height H is given by 3

H =—12~[kU—gln[l+K]—H
k g

A particle of mass m kg, is attached at P by two strings, each of length 20cm, to two fixed
points, 4 and B which are 24cm apart and lie on a vertical line, as shown in the diagram.
The particle moves with constant speed, v ms” in a horizontal circle about the midpoint

of AB so that both pieces of string experience tension . The tension AP is 7; and tension
BP is T;. The acceleration due to gravity is g ms™.

i) Copy the diagram and show all forces acting on P. 1
1) Resolve the forces on P in both the horizontal and vertical directions. 2
1i1) Find the tension in each part of the string in terms of m, v and g. 2
1v) Show that v > 4—1\/35E . 2




Question 8 (Start on a new page)

n

2
a) Let/, = J. cosec”xdx where n is a positive integer.
T

ii)

6

Using integration by parts, show that /, = %(2”’2 V34 (n— 2)[ s )

n—

(You may use the result J.cos ec’xdx = —cotx+C).

Hence, or otherwise, evaluate |sec’ xdx .

@ e 0 |

b) A particle of mass, m kg, is placed on a rough plane inclined at an angle of 8
to the horizontal. The coefficient of friction between the particle and the plane

is u.

A horizontal force X acting on the particle is just sufficient to prevent the particle
from sliding down the plane as shown in Fig 1.

When a horizontal force kX acts on the particle, the particle is about to slide up the
plane, as shown in Fig 2.

(1)

(i1)

Fig 1

By resolving forces horizontally and vertically, prove that

(k—1)1+ 22 )sin O cos@ = ulk +1)

&3

Hence show that k > (1 TH )

(- u)

END OF EXAMINATION

O
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STANDARD INTEGRALS

1

1 .
jx”dx =————x"+,n¢—l;x¢0,lfn<0
n+l

- 1

—dx =lnx, x>0
X

o 1 &

e“dx =—e , az0
’ a
. 1 .

cos axdx =—sinax, g=0
- a

sin axdx =——cosax, g#0
J a

sec’ axdx =—tanax, g =0
. a

secaxtanaxdx =—secax, g0
’ a

1 -
3 dx =—tan —, g0
a” +x a
1 .o
> zdx =sm —,a>0, —a<x<a
a —Xx a

1
.[ /xz_azdx =1n(x+vx2—a2), x>a>0

1 T
I—\/;—:~a~2dx =In(x+vx* +a’)

NOTE: Inx=log,x, x>0
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