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QUESTION ONE (12 marks) Start a new page. Marks

(a) Simplify:

(i) 1
√

28

(ii) 12
√

2 ×
√

13

(b) 1Expand 3a(5 − 2a).

(c) Solve:

(i) 1x2 = 36

(ii) 1(x − 2)(x + 1) = 0

(d) 1What is the gradient of the line y =
1

2
x + 3?

(e) 1Factorise x2 + 3x + 2.

(f) 1Rationalise the denominator of
5√
2

.

(g) 1Solve 2x + 6 < 24.

(h) 1A cube has side length 5 cm. What is its volume?

(i) 1What is the y-intercept of the line with equation 2x + 5y − 10 = 0?

(j) 1A particular parabola is concave up and has its vertex at (0,−3).
How many x-intercepts does it have?

Examination continues next page . . .
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QUESTION TWO (12 marks) Start a new page. Marks

(a) 2Expand and simplify (x − 2)(3x + 5).

(b) 2Find the exact distance between the points P (−2, 4) and Q(4, 2).

(c) 2Find the height of a cylinder which has a volume of 60 cm3 and a radius of 2 cm. Give
your answer correct to one decimal place.

(d) 2A rectangular prism has side lengths 3 cm, 5 cm and 6 cm. What is its surface area?

(e) 2Simplify
√

50−
√

8.

(f) 2Solve x2 − 3x − 40 = 0 using any appropriate method.

QUESTION THREE (12 marks) Start a new page. Marks

(a) 2Find the midpoint of the points A(−3, 2) and B(−1,−8).

(b) A particular parabola has a single x-intercept A(3, 0) and a y-intercept B(0,−2).

(i) 1Sketch this parabola, showing the points A and B.

(ii) 1State the concavity of this parabola.

(iii) 1What is the equation of the axis of symmetry?

(iv) 1Use symmetry to find a third point on the parabola.

(c) 2Solve x2 + 8x − 4 = 0 by completing the square. Leave your answers in simplest
exact form.

(d) 2Use the quadratic formula to solve 2x2 − 6x + 3 = 0. Express your answer in
simplest exact form.

(e) 2A scale model of a bus has a length of 6 cm, and a surface area of 40 cm2. If the actual
bus has a length of 12 m, what is its surface area?

Examination continues overleaf . . .
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QUESTION FOUR (12 marks) Start a new page. Marks

(a) 2Rationalise the denominator of
6

3 −
√

5
.

(b) 2Casey chooses a number. When she squares the number it is 110 more than the
original number. What could the original number have been?

(c) (i) 1Find the gradient of the line through A(2,−2) and B(−1, 3).

(ii) 2Find the equation of the line parallel to AB through the point (1,−1).
Give your answer in general form.

(d) 2

-1 4

-2

y

x

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

12 m

8 m

A B

CD

O M

V(e)

A right square-based pyramid has a perpendicular height of 8m and a base length of
12m as shown above.

(i) 1Calculate the volume of the pyramid.

(ii) 2Calculate the surface area of the pyramid.

Examination continues next page . . .
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QUESTION FIVE (12 marks) Start a new page. Marks

(a) Consider the equation 6x2 + x − 2 = 0.

(i) 1Calculate the value of the discriminant, b2 − 4ac.

(ii) 2What does this tell us about the number of the solutions to the equation?
If solutions exist, are they rational or irrational?

(b) 2Expand and simplify
(

3
√

2 + 5
)(

3 −
√

2
)

.

(c) 2Simplify
2x2 − 18

x2 + 3x − 18
.

(d) Consider the parabola given by y = x2 + 3x + 6.

(i) 1With reference to the value of b2 − 4ac, explain why there are no x-intercepts.

(ii) 2What is the minimum value that this parabola attains?

(e) 2A cylinder of modelling clay with radius 6 cm and height 20 cm is molded completely
into a sphere. Find the radius of the sphere correct to two decimal places.

QUESTION SIX (12 marks) Start a new page. Marks

(a) 2Factorise fully a3 + a2b − ab2 − b3 by grouping in pairs.

(b) 2Make t the subject of the following equation.

m =
t

1 + t

(c) Consider the parabola given by the equation y = x2 − 5x − 6.

(i) 1State the y-intercept.

(ii) 1Find the two x-intercepts.

(iii) 2Determine the coordinates of the vertex.

(iv) 2Sketch the parabola, clearly showing the information in parts (i) to (iii).

(d) 2Arjun discovers that he has a large collection of coins in his piggy bank.
Of the 80 coins inside, some of them are 20-cent pieces, and some are 50-cent pieces.
The total value of these coins is $31.90.
By forming a pair of simultaneous equations, calculate how many of each coin he has.

Examination continues overleaf . . .
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QUESTION SEVEN (12 marks) Start a new page. Marks

(a) 2

12 cm

5 cm

A cylinder with radius 5 cm and height 12 cm has a conical hole drilled out, as shown
in the diagram above. What is the surface area of the resulting solid?
Give your answer in terms of π.

(b) 2Solve the following equation, expressing your answer with a rational denominator.

4

x
√

3
− 1 =

√
3

(c) 3Simplify
4 − x2

x2 + x − 6
÷ x2 − x − 12

x2 + 6x + 9
.

(d) 2By completing the square, solve the following equation for x in terms of t.

x2 −
(

2
√

t + 3
)

x = 3

(e) The points A(−1, 0), B(0, 3), C(6, 1), and D(5,−2) form a quadrilateral. Verify that
this is a rectangle by showing:

(i) 1the diagonals AC and BD are equal in length, and

(ii) 2the diagonals bisect each other.

Examination continues next page . . .
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QUESTION EIGHT (12 marks) Start a new page. Marks

(a) Consider the line l with equation 2x + 3y − 5 = 0 and the point P (3, 2).

(i) 2Find the equation of the line perpendicular to l through the point P .
Give your answer in general form.

(ii) 2Find the point of intersection between l and this perpendicular line.

(iii) 1Hence find the shortest distance between the line l and the point P .
Give your answer in simplest exact form with a rational denominator.

(b) Consider the equation 4x − 4

x − 1
= 4 + 7

√
2 .

(i) 1By letting x = u + 1, show that 4u2 − 7
√

2u − 4 = 0.

(ii) 2Hence find the values of x that satisfy the original equation.

House

Shed

1 m

5 m b

a

(c)

Shannon wishes to attach a shed with a rectangular base to his house. He has 28
metal panels to use which are all 1m wide. Two existing walls, of length 5m and 1 m,
will form part of the structure as shown in the diagram above. Let the number of
panels extending from the 1m wall be given by a, and the number of panels extending
from the 5m wall be given by b.

(i) 1Show that b = 11 − a.

(ii) 1Write an expression for the area of the base in terms of a only.

(iii) 1What is the maximum possible area of the base of the shed given that the metal
panels cannot be divided into smaller parts?

(iv) 1What are the dimensions of the base that produce the largest area?

Examination continues overleaf . . .
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QUESTION NINE (12 marks) Start a new page. Marks

(a) 1Expand and simplify the expression (a − b)3.

(b) 3Solve the equation
√

1 − x −
√

1 + x = 1.

A(-1,0)

B

y = kx + k

x

y = x  +12
y(c)

Consider the parabola given by the equation y = x2 + 1 as shown above. The line
l through A(−1, 0) has equation y = kx + k for some value of k and is tangent to
the parabola at some point B in the first quadrant. That is to say, there is only one
intersection point between the line and the parabola.

(i) 1Show that k must satisfy the equation k2 + 4k − 4 = 0.

(ii) 2Hence find the value of k, and the coordinates of the point B.

(iii) 1The point C , which is distinct from B, also lies on the parabola such that the
line AC is a tangent to the parabola. What are the coordinates of C?

(iv) 1By considering the midpoint of BC , or otherwise, find the area of 4ABC .

(d) 3

5 cm

1 cm

A right-conical container is partially filled with water. When it rests on its base the
water level sits 5 cm below the vertex. When it is upside down, the water level is 1 cm
below the base. By considering similar figures, or otherwise, determine the height of
the cone correct to two decimal places.

END OF EXAMINATION




































