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Section	A		(15	Marks)	
a) Express	0.375	as	a	percentage.	 	 	 	 	 	 	 	 (1m)	

	

b) Find	48%	of	1	km	400m.	 	 	 	 	 	 	 	 	 (1m)	

	

	

c) Convert	160km/h	to	m/s	 	 	 	 	 	 	 	 	 (2m)	
	
	
	
	
	
	

d) Find	 x 	if	 : 6 5 :16x = 		 	 	 	 	 	 			 	 	 (1m)	

	

	

	

e) Calculate	the	simple	interest	on	$600	for	9	months	at	4%	p.a.	 	 	 	 (1m)	

	

	

	

f) Round	4.06352	to	4	significant	figures.	 	 	 	 	 	 	 (1m)	

	

	

g) If	 3a = − 	find	the	value	of	 2a a− − 	 	 	 	 	 	 	 	 (1m)	

	

	

	

h) True	or	False?			All	squares	are	parallelograms.	 	 	 	 	 	 (1m)	
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i) Solve	the	following	equations:	
(i) (6 )(7 ) 0m m+ − = 		 	 	 	 	 	 	 	 	 (1m)	

	

(ii) 22 18 0p − = 		 	 	 	 	 	 	 	 	 	 (2m)	
	

	

(iii) 28 12x x= 		 	 	 	 	 	 	 	 	 	 (1m)	

	

	

	

j) Which	triangles	are	congruent?	 	 	 	 	 	 	 	 (1m)	

	 	 	
A. I and II only	
B. I and III only	
C. II and III only	
D. I, II and III	

	
k) Find	the	equation	of	the	line	l.	 	 	 	 	 	 	 	 (1m)	
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Section	B		(13	Marks)	

a) Solve	this	quadratic	equation	by	factorising	
26 1 0a a− − = 			 	 	 	 	 	 	 	 	 (2m)	

	

	

	

	

	

	

	

b) What	is	the	percentage	increase	on	an	investment	of	$6000	which	compounds		 (2m)	
annually	for	5	years	at	9%	pa?	

	

	

	

	

	

	

c) A	laptop	purchased	for	$3200	depreciates	at	the	rate	of	16%	p.a.		
(i) What	is	the	value	of	the	laptop	after	4	years?	 	 	 	 	 (1m)	

	

	

	

	

(ii) How	long	until	the	laptop	is	worth	less	than	$500?	 	 	 	 (1m)	
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d) The	diagram		shows	a	regular	pentagon	ABCDE.		The	sides	AB	and	DC	are	produced	
to	meet	at	X.	The	point	Y	lies	on	DCX	produced.	

	

Find	the	size	of	 YXB∠ 	giving	reasons.	 	 	 	 		 	 	 (3m)	

	

	

	

	

	

	

	

	

e) Find	the	distance	between	two	points	A(-3,7)	and	B(-8,-3)	correct	to	3	decimal	places.	 	
	 	 	 	 	 	 	 	 	 	 	 	 (1m)	
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f) Match	each	equation	with	one	of	the	graphs	below.			 	 	 	 	 (3m)	

													

2 2 2

2 2 2

(i)  ( 2) _____            (ii) ( 2) _____                            (iii) 2   _____
(iv) 2 _____           (v) ( 2)  ______                           (vi) ( 2) _____
y x y x y x
y x y x y x
= + = − + = +
= − + = − = − − 		

	 A	 	 	 	 	 	 	 B	

																 	 	 	 	

	

C	 	 	 	 	 	 	 D	

	 	 	 	

E	 	 	 	 	 	 	 F	
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BLANK	PAGE	

	

Anything	written	on	this	page	will	NOT	be	marked	

	

	 	



8	
	

	

Section	C			(13	Marks)	

		

a) State	the	value	of	a b c+ + 	in	this	diagram?	 	 	 	 	 	 	 (1m)	

	

	

b) Solve	by	completing	the	square	leaving	your	answer	in	exact	surd	form.	
2 12 10 0x x− + = 		 	 	 	 	 	 	 	 	 (2m)	

	

	

	

	

	

c) Solve	by	using	the	quadratic	formula,	leaving	your	answer	in	exact	form.	
	 	 22 9 8 0x x− + = 		 	 	 	 	 	 	 	 	 (2m)	
	
	
	
	
	
	

d) Consider	the	quadratic	  x2 + 3x +5 .	
	
(i) What	is	the	value	of	b2	–	4ac	for	this	quadratic?	 	 	 	 	 (1m)	

	

	

(ii) Explain	what	this	tells	you	about	the	graph	of	  y = x2 + 3x +5 		 	 	 (1m)	
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e) The	graph	below	shows	a	parabola	with	 x -intercepts	at	 (2,0) 	and	 (6,0) .	 	 	 (2m)	
Its	 y -intercept		Is	at	 (0,3) .	Determine	the	equation	of	the	parabola.	
You	may	leave	your	answer	in	factorised	form.	
	

	

	

f) 	In	the	diagram	below  DE !GH 	and	DF HF= .	 	 	 	 	 	 (1m)	
State	the	congruence	test	that	proves	that	 DEF HGFΔ ≡ Δ .	

	 	
	

g) 	A	is	 ( 2.1)− 	and	B	is	 (4,5) 		
(i) Find	the	midpoint	of	AB.	 	 	 	 	 	 	 	 (1m)	

	

(ii) Find	the	gradient	of	AB.		 	 	 	 	 	 	 	 (1m)	

	

(iii) Find	the	equation	of	the	line	which	is	the	perpendicular	bisector	of	
AB.	 	 	 	 	 	 	 	 	 	 	 (1m)	
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QUESTION SEVEN (12 marks) Start a new page.

(a) Solve log
x
36 = 2.

(b) Express
1

3x − 2
−

1

3x + 2
as a single fraction.

(c) Simplify
2x2 − 3x − 2

x2 − 5x + 6
×

x

2x + 1
.

!

" # x

y(d)

The graph above shows a parabola with x-intercepts at (2, 0) and (6, 0). Its y-intercept
is at (0, 3).

Determine the equation of the parabola. You may leave your answer in factored form.

A$%&'(!)

B$*&'+)
C$("&'!)

y

x(" " , #

("

(e)

The number plane above shows the points A(5,−3), B(7, 1) and C(−2, 3).

(i) Find the distance CA.

(ii) A circle is drawn with centre C and radius CA. Show that this circle passes
through B.

(iii) Using your answers to parts (i) and (ii), or otherwise, write 85 as the sum of two
squares in two different ways.

Exam continues next page . . .



10	
	

	

Section	D	(15	Marks)	

a) How	much	must	I	invest	now	to	save	$50000	for	a	trip	in	3	years	time	if	interest	is		 (2m)	
9%	pa	compounding	monthly?	
	
	
	
	
	
	

b) By	using	a	substitution,	or	otherwise,	solve	the	following	equation	correct	to	2	decimal	places:	
2 2 2( 20) 7( 20) 10x x− − − = − 		 	 	 	 	 	 	 	 (3m)	

	

	

	

	

	

c) A	square	centred	on	the	origin	has	its	vertices	on	the	 x 	and	 y -axes.		The	graph	of	the	parabola	
2 4y ax= − ,	where	 0a > ,	passes	through	three	of	the	square’s	vertices.		Find	the	value	of	a .	

	 	 	 	 	 	 	 	 	 	 	 	 (3m)	
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QUESTION SEVEN (12 marks) Start a new page.

(a) Solve
2
x

+
x

3
=

11
6

.

(b)

x

y

y ax! " 4
#

A square centred on the origin has its vertices on the x and y-axes. The graph of the
parabola y = ax2 − 4, where a > 0, passes through three of the square’s vertices.
Find the value of a.

(c) Suppose that
√

a +
√

a =
√

b ,
√

b +
√

b =
√

c and
√

c +
√

c =
√

d.
Find an expression for d in terms of a only.

(d) Luca cycled 140 km at a uniform speed of x km/h. If he had travelled 15 km/h slower,
the same journey would have taken an additional 3 hours.

(i) Write down an expression for the time Luca takes for the journey.

(ii) Form an equation and solve it to find Luca’s actual speed.

Exam continues next page . . .
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d) Consider	the	parabola	 2( 1) 2y x= − + − 		 	
(i) What	is	its	vertex?	 	 	 	 	 	 	 	 	 (1m)	

	
	

(ii) What	is	the	y-intercept?	 	 	 	 	 	 	 	 (1m)	
	
	

(iii) Sketch	the	parabola	showing	these	features.	 	 	 	 	 (2m)	

	

	

e) Prove,	giving	all	reasons,	that	the	diagonals	of	a	parallelogram	bisect	each	other.			 (3m)	
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Section	E		(14	Marks)	
a) Find	the	value	of	the	pronumerals	 ,  and a b c .		You	do	NOT	need	to	give	reasons.	 		 (3m)	

	

	

	

	

	

	

	
	
	

b) Solve,	leaving	your	answer	in	exact	form:	
1 4 1

3 5 3 5x x
+ = −

− +
	 	 	 	 	 	 	 	 	 (3m)	
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c) Keith	invested	$3000	in	shares	at	the	start	of	the	year.		The	shares	rose	in			 	 (2m)	
value	by	5%	per	month	for	the	first	6	months	and	then	fell	in	value	by	5%	per		
month	for	the	next	6	months.	
Find	the	value	of	the	shares	at	the	end	of	the	year.	
	
	
	
	
	
	
	
	
	
	
	
	

d) A	woman	invested	$40000	at	9%	pa	compounding	monthly	for	2	years.		At	
the	end	of	that	time	she	reinvested	the	capital	plus	interest	at	an	annual	rate	that	compounded	
quarterly	for	4	years.		If	the	investment	has	accrued	to	$56000	at	the	end	of	the	6	years,	what	
was	the	second	annual	interest	rate?	 	 	 	 	 	 	 	 (3m)	
	
	
	
	
	
	
	
	
	
	
	

e) ABCD	is	a	rhombus.		Find	the	value	of	m ,	giving	reasons.	 	 	 	 	 (3m)	
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Section	F		(14	Marks)	

a) 	Solve	by	completing	the	square:		 23 4 1 0x x− − = 		 	 	 	 	 	 (3m)	

	

	

	

	

	

	

	

b) Solve	the	equation	3 11 4m m− = 		 	 	 	 	 	 	 	 (3m)	

	

	

	

	

	

	

c) Sketch	the	graph	of	 23 5 2y x x= − − + 	showing	the	 x 	and	 y 	intercepts	and		
the	vertex.	 	 	 	 	 	 	 	 	 	 	 (3m)	
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d) David	has	just	bought	a	boat	and	has	a	mortgage	of	$120000	at	6%p.a.	compounding	monthly.		
He	has	to	make	payments	of	$750	per	month.		How	much	does	he	owe	after	the	third	payment?	
	 	 	 	 	 	 	 	 	 	 	 	 	 			(3m)	

	

	

	

	

	

	

e) Find	the	values	of	m 	for	which	 24 (6 ) 1 0x m x− + + = 	has	only	one	real	root.															 			(2m)	
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Section	G		(15	Marks)	

a) In	the	diagram	you	are	given	that	  AB !CE 	.	AlsoPQ 	bisects	 ABD∠ 	and	RS 		
bisects	 BDE∠ 	.		Prove	that	  PQ ! RS ,	giving	reasons.	 	 	 												 	 (3m)	
	

	
	
	
	
	
	
	
	 				

b) An	amount	of	money	compounds	for	3	years	at	12	%	pa	compounding	6	monthly	and	then	for	4	
years	more	at	11.75%	pa	compounding	monthly.		If	the	final	value	is	$28	034,	find	the	original	
amount	invested.	 	 									 	 	 										 	 	 	 			 	 (3m)	
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c) ABCD	is	a	quadrilateral	in	which	the	diagonals	BD	and	AC	intersect	at	right	angles.	Also	

BAS DAS∠ =∠ .	
	

	
(I) By	using	congruent	triangles,	prove	that	 AD BA= 	giving	all	reasons.	 												 	 (2m)	

	

	

	

	

	

	

(II) Hence	prove	that	CD BC= .	 	 	 	 	 	 								 					 (2m)	
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d) The	diagram	below	shows	a	square	ABCD	with	side	length	2	cm.		The	point	E	is	on	side	AD	with		
AE	=	 x .		The	point	F	is	on	side	BC	with	CF	=	 22x .	
Let	 y 	be	the	area	of	the	shaded	region	ABFE.	
	

	
	

(i) What	are	the	permissible	values	of	 x ?	 	 	 	 	 	 	 (1m)	

	

	

(ii) Show	that 22 2y x x= + − 	.	 	 	 	 	 	 	 	 (2m)	

	

	

	

	

(iii) Find	the	maximum	area	of	ABFE.		 	 	 	 	 	 	 (1m)	

	

	

	

	

	

(iv) 	Find	the	minimum	area	of	ABFE.		 	 	 	 	 	 	 (1m)	

	

	
	
	

End	of	Test	
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QUESTION EIGHT (12 marks) Start a new page.

(a) Solve the equation 42x+1 = 8x−1.

(b) Consider the equation (x2 − 2x)2 − 7(x2 − 2x) − 8 = 0.

(i) Put u = x2 − 2x and solve the resulting quadratic equation for u.

(ii) Hence solve the original equation for x.

x

!x
!

A B

CD

E

F

2

(c)

The diagram above shows a square ABCD with side length 2 cm. The point E is on
side AD with AE = x. The point F is on side BC with CF = 2x2.

Let y be the area of the the shaded region ABFE.

(i) What range of values can x take?

(ii) Show that y = 2 + x − 2x2.

(iii) Find the maximum area of ABFE.

(iv) Find the minimum area of ABFE.

Exam continues overleaf . . .
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