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General Instructions  Examiner: A. Fuller 
• Working time – 90 minutes   
• Write using black or blue pen.   
• Approved Calculators may be used.   
• All necessary working MUST be shown in 

 every question if full marks are to be 

 awarded. 

  

• Marks may not be awarded for untidy or 

 badly arranged work. 

• Write all answers in simplest exact form 

 unless specified otherwise. 

  

• If more space is required, clearly write the 

 number of the QUESTION on one of the 

 back pages and answer it there.  

 Indicate  that you have done so. 

• Clearly indicate your class by placing an 

 X in the space provided. 

  

 

NAME: 

 

Class Teacher   Question Mark 

9MaA Mr McQuillan                   1 /15 

9MaB Ms Roessler   2 /15 

9MaC Ms Ward   3 /15 

9MaD Ms Kilmore   4 /14 

9MaE Ms Evans   5 /15 

9MaF Mr Gainford   6 /14 

9MaG Mr Hespe   7 /13 

                                                                                                         Total                                    /101                                               



Question 1 (15 marks)

(a) 1Evaluate 6− (3− 8)

(b) 1Write the following in ascending order: π, 3.1, 3.1̇4̇,
√

11

(c) 1Convert 61
4
% to a decimal.

(d) 1Find 35% of 400 m.

(e) 1Simplify the ratio 1000 : 150

(f) 212 L/h is equivalent to how many mL/s?



(g) 2How many significant zeros are there in each of the following numerals?

(i) 201000 (to the nearest hundred)

(ii) 0.0120

(h) 4Simplify the following:

(i) 6a− a

(ii) a6 ÷ a2

(iii) (13
4
)2

(iv)
√

5 +
√

80− 4
√

3

(i) 2Convert the following:

(i) 31 mm to cm.

(ii) 1.6 m2 to cm2.



Question 2 (15 marks)

(a) 1Express 2
7

as a decimal.

(b) 6Expand and simplify the following:

(i) 2x− x(x− 3)

(ii) (2x+ 1)(7− x)

(iii) (2x3)3

(iv) (a− 3b)2

(c) 2Express the following in scientific notation:

(i) 9310000

(ii) 0.00507



(d) 1Write an algebraic expression for ‘a less than the square of b’.

(e) 3Solve the following:

(i) 3(x− 2) = 18

(ii)
1− 2x

5
≥ −3

(f) 1Write 52◦29′54′′ in degrees, correct to 3 decimal places.

(g) 1If sin θ = 0.7, and θ is acute. Find θ to the nearest degree.



Question 3 (15 marks)

(a) 2Evaluate the following expressions if a = 3, b = 1
2

and c = −2

(i)
ac

b

(ii) (b+ c)2

(b) 2Find the rule connecting x and y.

x 1 2 3 4

y −2 1 4 7

(c) 1If 10% of s is t, then what does s equal?

(d) 3Simplify the following:

(i) 10
√

3× 5
√

11

(ii) (4a)0 − 4a0

(iii)
√

81a36



(e) 3Express the following with a rational denominator:

(i)
2 +
√

3

3
√

3

(ii)
3
√

3

2 +
√

3

(f) 2Write 0.16̇ as a fraction.

(g) 2The area of the shaded end of this triangular prism is 17.5 cm2.
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(i) Find the volume of the prism.

(ii) Find the surface area of the closed prism.



Question 4 (14 marks)

(a) 2The equation of a straight line is given by 4x− 2y + 12 = 0.

(i) What is the gradient of the line?

(ii) What is the x - intercept of the line?

(b) 5Fully factorise the following:

(i) 2a2 + 6ab

(ii) x2 + 3x− 28

(iii) (2x+ 1)2 − (x+ 4)2



(c) 2Ronald has a jar containing jellybeans. Each jelly bean is either red, yellow or

black. The ratio of red to yellow to black is 4 : 5 : 3. Ronald chooses a jelly bean at

random. What is the probability that it is black?

(d) 1Evaluate
Y Z

XZ
, correct to 2 decimal places.
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(e) 2In a draw there are four socks. Two are red and two are white. Two socks are taken

out at random. What is the probability that two of the same colour are selected?

(f) 2Calculate the volume of a cylinder given the height is 15cm and the area of the

curved surface is 105 cm2.



Question 5 (15 marks)

(a) 7In the diagram below, A, B and C are the points (10, 5), (12, 16) and (2, 11) respec-

tively.

Marks 

1 

1 

2 

2 

1 

1 

1 

1 

2 

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

B (12, 16)

C (2, 11)

A (10, 5)

xO 

y 

NOT
TO

SCALE

(a)

In the diagram, A, B and C are the points (10, 5), (12, 16) and (2, 11)
respectively.

Copy or trace this diagram into your writing booklet.

(i) Find the distance AC.

(ii) Find the midpoint of AC.

(iii) Show that OB ⊥ AC.

(iv) Find the midpoint of OB and hence explain why OABC is a rhombus.

(v) Hence, or otherwise, find the area of OABC.

(b) Heather decides to swim every day to improve her fitness level.

On the first day she swims 750 metres, and on each day after that she swims
100 metres more than the previous day. That is, she swims 850 metres on the
second day, 950 metres on the third day and so on.

(i) Write down a formula for the distance she swims on the nth day.

(ii) How far does she swim on the 10th day?

(iii) What is the total distance she swims in the first 10 days?

(iv) After how many days does the total distance she has swum equal the
width of the English Channel, a distance of 34 kilometres?

– 4 – 

(i) Calculate the distance AC giving your answer in exact form.

(ii) Find the midpoint of AC.

(iii) Show that OB ⊥ AC.



(iv) Find the midpoint of OB and hence explain why the quadrilateral OABC is a

rhombus.

(v) Hence, or otherwise, find the area of OABC.

(b) 4B is 844 metres due south of A. C is due west of A. The bearing of C from B is

295◦.

(i) Draw a diagram to represent this information.

(ii) Find the distance BC, to the nearest metre.

(iii) Find the bearing from C to B.



(c) 4In the diagram below, AB = BC = CD and ∠BDC = x◦

(i) Prove that ∠CAB = 2x◦

(ii) If ∠ABD = 120◦, find the value of x.



Question 6 (14 marks)

(a) 4If 3x = 5. Evaluate the following:

(i) 3x+2

(ii) 3−x

(iii) 27x

(b) 3Show that the radius of a semicircle whose perimeter is numerically equal to its area

is
2π + 4

π
.



(c) 2On an island there are two types of inhabitants: Heros who always tell the truth

and Villains who always lie. Four inhabitants are seated around a table. When

each is asked “Are you a Hero or a Villain?”, all four reply “Hero”. When asked “Is

the person on your right a Hero or a Villain?”, all four reply “Villain”. How many

Heros are present?

(d) 5ABCD is a square. P lies on AB and Q lies in AD such that AP = DQ.
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(i) Prove 4APD ≡ 4DQC.

(ii) Show that ∠PDC = ∠DQC.



Question 7 (13 marks)

(a) 3On Monday Steven drove to work at an average speed of 70 km/h and arrived 1

minute late. On Tuesday, he left at the same time and drove an average speed of

75km/h and arrived 1 minute early. How long is his route to work?

(b) 4If
1

X
=

1

a
+

1

b
, where a, b > 0

(i) Show that X =
ab

a+ b



(ii) Hence, find

√
a−X
b−X

in its simplest form.

(c) 6Larry wants to form some Pythagorean Triads (Three positive integers which satisfy

Pythagoras’ Theorem). He lets p be an odd prime and wants to find x and y (in

terms of p) such that p, x and y form a Pythagorean Triad.
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(i) Prove that x = y − 1 and x = p2 − y.



(ii) Larry used the two equations from part (i) and found that

x =
p2 − 1

2
(Do not prove this).

Prove that x is even.

(iii) Form a Pythagorean Triad which includes p = 11.

End of paper
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