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Mathematics ,
Extension 1

General Instructions Total Marks - 84
Reading time - 5 minutes
Working time - 2 hours * Attempt ALL questions.

Write using blue or black pen » All questions are of equal value.
Begin each question on a new booklet
Write your student number on each page
All necessary working must be shown.
Diagrams are not to scale.
Board-approved calculators may be used.
The mark allocated for each question is
listed at the side of the question.

¢ Standard Integrals sheet may be detached.

Students are advised that this is a Trial Examination only and does not necessarily
reflect the content or format of the Higher School Certificate Examination.

STANDARD INTEGRALS
x"dx = L 1 pz-1; x20,ifn<0
n+1
(1
—dx =Inx, x>0
] x
( ax ]' ax
e dx =—e", a#0
a
e 1 .
cosaxdx =—sinax, a#0
. 1
sinaxdx =—Ecosax, ax0
5 1
sec”axdx =Etanax, az0

1
secax tanaxdx = secax, a#0

1 4x
= —tan 1——, az0
a a

L 1Xx
J =sin” —, a>0, —a<x<a
‘{ =ln(x+\]x2+a2)

NOTE: Inx=log,x, x>0
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Question 1 - (12 marks) — Start a New Booklet

a)

b)

d)

e)

1

Differentiate T
xe+x
1
Solve — < 3
] x—1
Differentiate In(e* cosx)

d x
. — -1 =
Find p (3sin 2)

R 1
Use the substitution u = 1+ 2x to evaluate f 0

x
1+2x

dx

Marks
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Question 2 — (12 marks) - Start a New Booklet

a) Ais the point (—4,2) and Bis the point (3, —1). Find the coordinates of the
point P which divides the interval AR externally in the ratio 2:1

b) (i) Find the gradient of the tangent to the curve y = x2 + 3 at the point
(1, 4).

(ii) Find the acute angle between the line y =3x+ 1 and the curve

y = x% + 3 at the point of intersection (1,4). Give your answer to the
nearest degree.

s/

¢) Consider the function f(x) =4 cos~1(v/3x)

. 1
(i) Evaluate f (——2—
(i) State the domain and range of f(x)

(iii) Draw a neatlabelled sketch of f(x)

2
d) Prove ——————=sin24
tan A+cotA

Marks
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Question 3 - (12 marks) - Starta New Booklet Marks Question 4 - (12 marks) ~ Start a New Booklet Marks
a) If @,Bandy aretheroots of 2x%3 + 4x? — 3x + 1 = 0, find the values of: a) Forthecurve y=(x—2)2-1
®» a+p+y _ 1 (i) Find the largest positive domain such that the graph defines a function
f(x) which has an inverse. 1
(i) aB +ay+ By 1 , _
: (i) Write down the inverse function f ~1(x) and state its domain. 2
(i) a?+ p%+vy? 2
(iii) State a domain for which f(x) does not have an inverse that is a
function. Give a brief reason for your answer. 2
b) (i) Write down the expansion of tan(4 + B) \ 1 ,
. b) Calculate the volume of the solid formed when the area bounded by 3
. o ITN . : 3
(i) Find the exactvalue of tan (12) in simplest form. 3 y =——=, the x-axis, x = —4 and x = 2 is rotated about the x-axis.
Vx+5
¢) Prove by induction that ' 4 .
- ¢) Chris borrows $50 000 to pay for a new car. She plans to repay the loan by
1 1 1 1 1 1 making 60 equal monthly instalments. Interest is charged at the rate of 0.6%
1 x X2 = ¥ 2(x-1) : per month on the balance owing.
for all positive integers n, x # 0, 1 () Show that immediately after making two monthly instalments of $M

the balance owing is given by $(50 601.80 — 2.006M). 2

(i) Calculate the value of each monthly instalment. 2
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Question 5 - (12 marks) - Start a New Booklet

a)

b)

d?x

I 4 (1 >
(i) Show that T -V =T1z2

2
d
(i) Show thata (xlogex) =1 +loge x

(iii) The acceleration of a particle moving in a straight line and starting
from rest, 1 unit from the origin is given by

d’x
—C—i—t—2—=1+logex

Calculate the velocity v when displacementis x = e?.

x
The equation sinx =1 — Py has a root near x = 0.6 . Use one application of

Newton'’s method to find another approximation correct to 2 decimal places.

A spherical mothball evaporates such that its volume Vem?® and radius r cm
after t weeks are related by the equation

v ) -
Et_ = —4kmr?, where k is a positive constant.
Show that = = —k
. that — = —
)] ow that —

1
(i) If the initial radius of the mothball is 1m and the radius is  cm after
10 weeks, express r in terms of t.
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Question 6 — (12 marks) - Start a New Booklet

a)

b)

A particle’s displacement x centimetres from the Origin Oat time t seconds
is given by: ’

x= 551n(3t+%)

(i) Show that the motion of this particle is Simple Harmonic i.e. satisfies
the condition ¥ = —n?x.

(ii) Write down the period of the motion.

(iii) Find the maximum speed of the particle and the time taken to first
reach this speed.

/

The rate of change of the population P of Kogarah is proportional to (P — 4)

. dP
ie. i k(P-4

(i) Show that P = A + Ce*® satisfies the condition, where 4,C and k are
constants.

(i) Initially the population is 10 000.

A is the excess of the initial population over 8000.

After 10 years the population is 20 000. Find the population 5 years later.

(iii) Find when the population reaches 50 000.
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Question 7 - (12 marks) - Start a New Booklet

a)

b)

®

(D

R Two houses P and @lie in the same
plane as S, the foot of a hill RS.

The height of the hill is known to be
200m and from P the angle of
elevation of the top of the hill is 14°.

If PQ subtends an angle of 75° at the
foot of the hill Sand if Qis 500m from
S how far apart are the two houses?

. : . 1
Find the constant term in the expansion of (2x2 — ;)

T

Flight of arrow

X
o 180m

An archer fires an arrow at 50m/s at an angle « to the horizontal from a
height of 2 metres above the ground. The archer is 180m from a 62m high
Olympic torch. He aims to land the arrow in the top of the torch as shown in
the diagram. The acceleration due to gravity can be assumed to be 10m/s/s.

2 2

d?x d ) '
Given that — =0 and £ = —10, show that x =50tcosa and
- dt? dt2

y =2+ 50tsina — 5t2 are the horizontal and vertical displacements of the
arrow in metres from Aattime t seconds after firing,

Assuming a > 45° and the arrow reaches its maximum height 4 seconds
after its release, find the angle of projection, a, and the time for the arrow to
reach the top, 7, of the torch.

End of Paper
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