Total marks (84)
Attempt Questions 1 -7
All questions are of equal value

Answer all questions in a SEPARARTE writing booklet.

QUESTION 1 (12 marks)  Use a SEPARATE writing booklet. Marks
(a) Factorise x° +27. 1
(b) Draw the graph of the relation |x+2y[=4. 2
(©) Find the coordinates of the point which divides the interval joining (2, -1) 2

to (5, 3) externally in the ratio 3 : 1.

d  Solve 2=
x+2

(e) The line y =8—2x cuts the parabola y = x”at the point (2, 4). Find the acute 4
angle between the line y =8 —2x and the tangent to the parabola at (2, 4).



QUESTION 2 (12 marks)  Use a SEPARATE writing booklet.

(2)

(b)

(©)

(d)

dx using the substitution u = x”.

X
Find | ——

'[ V16 —x*
Find JE sin® 2x dx.

Find the exact value of sin(Ztan1 %) .

Consider the function f(x)= % +tan" (x—1).

(i)  What is the range of y = f(x) ?

(i1))  Sketch the graph of y = f(x).

Marks



QUESTION 3 (12 marks)  Use a SEPARATE writing booklet.

(2)

(b)

(©)

(d)

Write down the general solution of the equation cos(7 x) = 73

Using the expansion the expansion of sin(A4+ B), find the exact value
of sin105°.

Sketch the graph of y =secx for 0<x<2rx.

(1) Express 6sind—8cos@ in the form Rsin(6d —«) where R > 0 and
0 and « are in degrees.

(i1)) Hence solve the equation 6sin&—8cos@ =4 for 0° < 6 <360°.

(ii1)) What is the minimum value of 6sin & —8cos @, and what is the least
positive value of @ for which it occurs?

Marks



QUESTION 4 (12 marks)  Use a SEPARATE writing booklet. Marks

(a) A parabola has equation 8ay = x* —4ax —20a’.
(i) By expressing the equation in the form (x —h)*> =44(y —k), find 2
the coordinates of the vertex.
(i1))  Write down the equation of the directrix. 1
Yy
(b)
M P
0
X
/;
The points P(4p, 2p?) and O(4q, 2¢?) lie on the parabola x> =8y
(i)  Show that the equation of the tangent at Pis px—y—2p> =0. 2
(i1))  Find the coordinates of the point of intersection 7 of the tangents at 3
P and Q.
(111) If M is the midpoint of the chord PQ, show that TM is parallel to the 1
axis of the parabola.
A
(c)
D
0
C
B E
In the diagram, 4B is a diameter of the circle, and CB and ED are tangents 3

to the circle. LZECD =0.

Copy or trace this diagram into your writing booklet.
Prove that ZDEB =26.



QUESTION 5 (12 marks)  Use a SEPARATE writing booklet.

(2)

(b)

(©)

(d)

TN

The diagram shows part of the graph of the function y = P(x) where P(x)

is an odd function.

Copy or trace the diagram into your writing booklet and complete the graph of
y = P(x), given that it is an odd function.

(x—1)and (x +2) are factors of P(x)=x’ +4x> +ax+b.
(i)  Find the values of a and b.

(i1))  What is the third factor of P(x)?

For the polynomial equation P(x) =0 where P(x)=x" —5x+3, there is a root
between x =1landx =2.

(i)  Determine if the root lies between 1 and 1.5 or between 1.5 and 2.

(1) Taking x =1.5 as an approximation to the root, use Newton’s method
once to find a second approximation to the root.

Using the Principle of Mathematical Induction, prove that, for all positive
integers n, 5" +2x11" is a multiple of 3.

Marks



QUESTION 6 (12 marks)  Use a SEPARATE writing booklet. Marks

(2)

(b)

(©)

Boyle’s Law in Physics states that, for a gas at constant temperature, the 3
volume of a gas is inversely proportional to its pressure.
For a particular gas at a particular temperature, the pressure (P kilopascals)
and its volume (Vcm?) are related by the formula:
PV =3000
If the volume of gas is increasing at a rate of 30cm?®/minute, find the rate at
which the pressure is decreasing when the volume is 100cm?®.

A tank contains a brine solution for curing hams. (Brine is salt dissolved in water.)
Initially the tank contains 80kg of dissolved salt.
The amount of salt in the solution is known to change at a rate, in kg/minute,

given by: dd—j\j =-0.01(M —-50)

(i) Show that M =50+ Ae™*" satisfies the equation. 1
(i)  Show that 4 =30. 1
(ii1)) Find the amount of salt in the tank after 60 minutes. 1
(iv) What is the least amount of salt that will remain in the solution? 1

A particle moves in Simple Harmonic Motion with a period of 6 seconds,
and an amplitude of 20cm.

(1)  Write an equation for its motion in the form x = Asinnz. 2
(11)  Find the maximum velocity of the particle. 1
(111) Find its distance from the centre of oscillation when its velocity is 2

half its maximum velocity.



QUESTION 7 (12 marks)  Use a SEPARATE writing booklet.

(2)

(b)

(©)

2

9
. ) . . . 2
Find, as an integer, the coefficient of x’ in the expansion of (x - —) )
X

A particle is moving in a straight lie. Its velocity vm/s at position x metres is
given by:

V= Bl for x> 0.
X
Initially, x = 10.

(1)  Find the acceleration when x = 2.

(i1))  Find an expression for x in terms of 7.

A particle is projected from ground level at an angle @ to the horizontal, with a
speed of V. g is the acceleration due to gravity.
Its position at time ¢ is given by the equations:

x=Vtcos@, y:VtsinH—%gt2

(1)  Find the maximum height reached, in terms of V" and &, in simplest form.

(i) What is the speed of the object at its maximum height?

End of paper

Marks



BLANK PAGE



Jx” dx
J.idx
J.e‘” dx

Icosaxdx
Isinaxdx

J.sec2 ax dx

jsecax tan ax dx

1
e

1
I

1
et

NOTE:

STANDARD INTEGRALS

L e sl x£0,if <0

n+1
=Inx, x>0
1
=—e“,a#0
a

1 .
=—sinax, az0
a

1
=——cosax,a#0
a

1
=—tanax, a#0
a

1
=—secax,a#0
a

1 X
=—tan"' =, a#0
a a

X
'Z . a>0, —a<x<a

a

=sm"~

:]n(x+\/x2—a2), x>a>0

=ln(x+m)

Inx=1log,x, x>0



p— . .
l: »L—‘—en NiD A~ @.mz, MC&’T\\MKgx

’ bor‘ P(ah




 Mathematics Extension 1: Question 1
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Mathematics Extension 1: Question 2. ,
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' Mathematics Extension 1: Question 3
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Eathematics Extension 1: Question 4~

Suggested Solutions Marks Marker's Comments
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Mathematics Extension 1: Question 6

Suggested Solutions Marks Marker's Comments
Awarded
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[ Mathematics Extension 1: Question 7.
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