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Time allowed - Three hours
(Plus 5 minutes reading time)
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DIRECTIONS TO CANDIDATES
. ALL questions may be attempted.
ATT . e
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ALL questions are of equal value.

. All necessary working should be shown in every question. Full marks may not
be awarded for careless or badly arranged work.

. Approved calculators may be used.

] Each section attempted is to be returned in a separate bundle, clearly showing
your name. Start each question on a new page

. If required, additional paper may be obtained from the Examination Supervisor
upon request.

. This is a trial paper and does not necessarily reflect the format or content of the

HSC examination fro this ;ubject_
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Question 1 ( Start a separate page )
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: J sin-1x dx

If x = secO show that
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= secOtan®

Use the substitution x = secH to find
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find z# in the form x + iy, where x and y are real.

Sketch the region in the number plane which simultaneously
satisfies

Sarg(z-i)< 4'

lHE

and

fz-i1<2

A represents the point, ® = -2i. B and C represent the complex

numbers p and o, which are the square roots of .

Given that Im(p) > O, plot A, B, and C on an Argand diagram.

Find p and a in the form x + iy, where x and y are real.

>

D represents the complex number T. If ABCD is a parallelogram,

find T in the form x + iy.

(85 L §

Find the two complex numbers zj, zp which satisty

322+ 2(z-2) =39 + 12i

~

On an Argand diagram these numbers are represented by the
points P and Q. R represents the complex number i. Show that

angle PRQ is a right angie.



\

SECTION B ( Hand up separately )
Question 3 ( Start a separate page )
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BAC, BAD are two circles such that the tansents at C and D meet

LIS SUL IRty

at T on AB produced. If CBD is a straight line, prove t at:

3 (i) TCAD isacyclic quadrilateral.

_.I'I"Ah
All)) AL =7 tAad.
Ot

1 (iii) TC=TD.
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Question 3 ( continued )
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Consider the function

y= xk(x - 10) -

e e,

Find the roots of the function.

State the natural domain of the function.
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Find any stationary points and determine their nature.

What happens to y as x — oo?
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y=5+4x - x2

0

and

e, Or otherwise, solve
>
5+ 4x - x2

On the same number plane sketch the graphs of
y=1Ixl-3
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hen divided by (x - 2) the remainder is

Ax3 +BxZ +Cx + D,
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P(x) has roots 5 and {

g
.
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X) is a polynomial with the following form:

N

The equation x3 + 2x - 1 = 0 has roots a, P, v. Find:

the value of a2 + B2 + y2
the equation wi

P(

Find P(x).
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On a given city block there are 10 houses on one side of the

street and 10 on the other. In how many way:

planted each one in front of a different house:
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If there must be four trees on one side of the street and three on
the other?
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Sketch the graph of the function y = ek* where k is a positive
constant.

v

Y= kéﬁl‘ ”*

Find the equation of the tangent to the curve y = eXX which
passes through the origin.

¢/’-_
Hence, or otherwise, find the number of real roots of the ¥
equation:
ekx = x
if
_1
) k= .
' 1
B) k< .
Y) k>t
) €

The region bounded by the graphs of y = Inx, y = 1, and x =3 is
rotated about the y-axis.
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Use the method of cylindrical shells to prove that the volume of
th is
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Start a separate page )

The only force acting on a particle, movi Ing in a straight line, is a
resistance mk(c2 + v2) acting in that line, where m is the mass
of the particle in kilograms, v is the velocity in metres per second
and k, c are positive constants.
If the dlstance moved is x metres:
Show that the acceleration, X, of the particle is given by
>
ce dy i -
X = Vo - Z
X = . Dt’*’
o

Show that the equation of motion is given by

dv  -k(c2? + v2)

dx ~ v
If the particle starts to move with velocity U ( > 0), show that:

1, - c2+U2
X =37in
2k [c7— v2)

i P71 . 1
Ihe particle comes to rest in a distance S metres. Its speed is §U
when it has moved a distance of %S metres

Show that

OSSS?{—an.‘
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d)

Xx=cCt
C

y=<

7Tt
The tangent at Py cuts the x-axis at A and the y-axis at B. The
tangent at P; is paralle! to the tangent at P, and cuts the x-axis at
C and the y-axis at D.
Show that the equation of the tangent at P is:

X + t;2y = 2ct;
Find the coordinates of A, B, C, D.
Prove that ABCD is a thombus.
Show that the area of the rhombus is constant.

Show that the chord PP, has equation:

X + iy = c(t; + tp)

titatstg = 1

Prove that if the chord PP, passes through the origin then P3Py
is a diameter of the circle.
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Question 8 ( Start a separate page )
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5 @ A triangle ABC lies on a horizontal plane An ob)ect P vemcally
— above B is viewed from three different points B, M and C which
. are in line and on the same horizontal plane as tna_nglf: ABC.If
/7 L) M is halfway between B and C where BC = 50 metres and the
angles of elevation from B, M and C to P are 609, 450 and 300
- respectively. Prove that the height of the object P above Ais

25v6
T meltres

line is drawn through a fixed point (a,b) in the first
o cut the positive parts of the x- and y- axes at A and B

respectively. If angle OAB is 6 ( where O is the origin ).
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2 () Prove that the length of AB is given by- ~N] .
‘,%‘!‘_‘;‘1\‘7 )
AB =asec + bcosech ~
IR
.. : | \
2 (i1) Show that the length of AB will be a minimum if
cotd = -i—)}é
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Xy Xg Txz Pt Xo1 T x, lsan arithmetic series. Show
/) = I.hat
. 7/
% : XiXg + XoX3 + X3X4 + .. + X1 X = (0 - 1)xyX,

END OF PAPER



