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2003
TRIAL HIGHER SCHOOL
CERTIFICATE EXAMINATION

Mathematics

Extension 1

General Instructions

¢ Reading Time - 5 mins

¢ Working Time - 2 hours

¢ Attempt ALL questions

¢ ALL questions are of equal value
This is a trial paper ONLY. ¢ All necessary working should be
It does not necessarily shown in every question. Marks may
reflect the format or the be deducted for careless or badly
contents of the 2003 HSC arranged work.
Examination Paper in this
subject. ¢ Standard integrals are supplied

¢ Board-approved calculators may be
used.

¢ Diagrams are not to scale
¢ Each question attempted should be

started on a new sheet. Write on onc
side of the paper only.




(Juestion 1 (12 marks)
a) Evaluate lim ..,mmla‘w‘x
X =0 X

b) Evaluate i) 75#«&«
0
0
i) [x/T+ xx
-1
using the substitutionu=1 +x

¢) Find the point which divides the line joining A (1, 3) and B (-2, 6)

externally in the ratio 2 : 1

(d) Write 3 cos® + 4 sin0 in the form R cos (0 - «<) and

Hence solve 3 cosO +4sin6=2,0<0<2rx

(Give you answer correct to 2 decimal places)

Marks

M

2)

3

@)

C]

Question 2 (12 marks)
(@)  Solve _2x <
x—1
(b)  Given that x = 1.7 is a first approximation to the positive root

(©)

(d)

of x =2 sinx, use Newton’s method once to find a second

approximation to this root. (Correct to | decimal place)

Find the size of the acute angle between the lines 4x — 3y + 1 = 0 and

x+4y+1=0. (Give answer to the nearest degree).

A polynomial is given by

P(x) = x> +ax’+bx - 18

Find the values of a and b if (x+2) is a factor of P(x) and if —24 is the
Remainder when P(x) is divided by (x-1).
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Question 3 (12 marks)

(a)  For the function y = Nmm:;x_ find the equation of the tangent to the
curve at the point where x = |

NG

(b)  The acceleration of a particle moving in a straight line is given by

dx = 2x-3
de

where x is the position (in metres) from the origin 0 and t is the time in

seconds. Initially the particle is at rest at x =4 m.
i If the velocity is v m/s show that v? = 2x* - 6x -8
ii. Show that the particle does not pass through the origin.

iii. Find the position when v =10 m/s

(c) The Volume (V) of a sphere of radius r cm is increasing at a constant rate

0f 200 cm? per second.

i Find m.m in terms of r
dt

ii. Hence find the rate of increase of the surface Area (A) when the

radius of the sphere is 50 cm.
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Question 4 (12 marks)
2tan® .

(a) Prove the identity Im:lﬂl =s5in20
l+tan” @

(b)  For the function f(x) =2 cos’!

[

1. Evaluate f (0)

State the domain and range of y = f (x)

iii. Sketch the graph of y = f (x)

(c) A particle moves in simple harmonic motion about the origin 0. Its
position x metres from 0 at time t seconds is given L;
x =3 cos (2t + ._Mv
3
i Find the acceleration in terms of position.
ii. Find its amplitude
iii. State the position x for maximum velocity.

iv. Find the maximum velocity.

(d)

o

0 is the centre of a circle and £ POQ = ®" Lines PSand QR produced intersect

at M and lines PR and QS intersect at N

i. Copy this diagram into your exam booklet
ii. Prove that £ PRM = (180 - W©vo

iii. Prove that £ PNQ + £ PMQ =0

3

4
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Question 5 (12 marks)
(a) If o,f, ¥ arethe Bom.o;unwz+ 1=0 (3)
Find i o+B+%
i o B ¥ (a)
i1+ 1+ 1
o B ¥
(b) i. Factorise the polynomial f(x)= 3 - 7%+ 4 3)
ii  Hencesolve f(x) =0
(b
(c) The points P (2ap, ap’)and Q (2agq, aq® ) lie on the parabola x* = 4ay 3)
i. Derive the equation of the tangent at P
ii. Find the coordinates of the point of intersection T of the tangents
to the parabola at P and Q
iii. I these tangents intersect at 45° show that
p=1l+q+pqifp>q
(d) T~ CF is perpendicular to AB 3) ©

O is the centre of the circle

DCE is a tangent at C

i Copy this diagram into your workbook

ii Prove that BC bisects angle FCE

Question 6 (12 marks)

In a population study, the population N is given by the equation

N =200+ AeXt

Initially N = 300 and when t = 3 seconds, N = 500

i Find the values of A and k (correct to 4 decimal places)

il Find the population after 5 seconds

i If x = 4sin® show thatcos® = 16— x >
4

ii By using the substitution x = 4sin®
show that xldx = mmmn.;mle 16-x> +c

e T
J16-x?

The chord of contact of the tangents to the parabola x? = 4ay from an external
point P (xy, y;) cuts the directrix at Q. Prove that PQ subtends a right angle

at the focus of the parabola.
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Question 7 (12 marks)

(a) Prove, using the Principle of Mathematical Induction, that 3)
14244+ +2" =20

for all positive integersn > 1

(b) An projectile at the highest point of its trajectory has a velocity (5)
8 metres per second and its position is 8 metres above the ground.
Find 1. the angle of projection (to nearest degree)
i1 the initial velocity (correct to 1 decimal place)

(take g = 9.8 ms?)

(c) (4)

Restrict the domain of y = x* — 4x so that it will have an
inverse function of the largest possible domain, and will
include the point x = 3.

. Determine the equation of the inverse, writing y as the subject.

il. Write down the co-ordinates of any points shared by the
original curve and its inverse.
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STANDARD INTEGRALS

o

= . -
%H:&H - oot x20,ifn<0
n+1l
1
= dx =lnxz, x>0
x
\_ymﬁn.u nwman_ a%0
a
1 .
Togan.a =—sinax, az0
. a
. 1
sinaxdx =-—cosax, a#0
a
9 1
%mmn:nn dx uMS:nH. a#0
R 1
secax tanuax dx u.mmmnmx. az0
% 1 dx uly.wwbll\.m. a=0
a’+x? a a
! dx nm_.:LM. a>0, -a<x<a
a?-£? @
! dx u_:mn+<km|pm v x>a>0
xt-q?
\ﬁ ! dx u_:mu+¢am+mnv
Rw.r DM

|
L. .

Note  Inx = log,x, x>0
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