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Question 1 (14 marks) All questions 1 mark unless indicated. 
Please note that correct answers without working for questions worth 
more than 1 mark will only score a maximum of 1 mark. 

 
(a) Simplify 9m – 8 – 4m. 
 

 
 
 
 

 
(b) Factorise 3x2 + x. 
 

 
 
 
 
 

 
(c) Simplify x8 ÷ x2. 
 

 
 
 
 
 

 
(d) Expand and simplify (x – 4)(x + 9).             2 
 

 
 
 
 
 

 
(e) True or False:   16

1
2 = ±4 .   T or  F 

 

(f) True or False:  
  
5x

− 1
2 = 1

5x2    T or  F 

 
(g) Evaluate pq2 when p = –3 and q = 4.              2 
 

 
 
 
 
 

 
(h) Express 2.718 28 correct to three significant figures. 
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Question 1 (continued) All questions 1 mark unless indicated. 

(i) Simplify 8y0 – (4y)0.

(j) Simplify 43 ÷ 4– 2.

(A) 1 (B) 4 (C) 25 (D) 210

(k) A fair die is rolled. What is the probability of obtaining a number less than three?

(l) A property was advertised for $2.1 million. Which of the following is the same as this?

(A) $210 000 (B) $2 010 000 (C) $2 100 000 (D) $21 000 000
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Question 2 (15 marks) All questions 1 mark unless indicated. 
Please note that correct answers without working for questions worth 
more than 1 mark will only score a maximum of 1 mark. 

 

(a) Simplify 
  

x
2
+ 3x

5
.               2 

 

 
 
 
 
 
 

 
(b) Simplify (2x)3. 
 

 
 
 
 
 
 

 
(c) Round   23.3 &7  correct to 3 decimal places. 
 

 
 
 
 
 

 
(d) The number represented by a 1 followed by one hundred zeros is called a googol. 

Which of the following is equal to a googol? 
(A) 102  (B) 10100  (C) 10010   (D) 100100 

 

 
(e) A set of golf clubs valued at $800 is sold at a discount of 22%.         2 

Find the selling price of the golf clubs 
 

 
 
 
 
 
 
 
 

 
(f) Simplify 3p2 × 2p5. 
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Question 2 (continued)  All questions 1 mark unless indicated 
 

(f) Express   3a−2  with a positive index. 
 

 
 
 

 
(g) What fraction, in its simplest form, is halfway between  −1 1

4  and  6
2
3 ? 

 

 
 
 
 

 
(h) If the symbol      is defined by p × s – q × r, what is the value of          ?       2 
 

 
 
 
 
 
 
 

 
 
(i) Complete the expression below 
 

 
   5.34 × 1014  =  53 400  ×       
 
 

 
(j) In a game show there are nine boxes, three of which contain money. 

All the other boxes are empty. Two boxes have already been chosen as shown ($ = money). 
What is the probability that the next box chosen holds a money prize? 
 

 
 

 
 
 
 
 

 
(k) A microsecond is one millionth of a second. Write 8 microseconds in scientific notation. 
 

 
 
 
 
 

2

SECTION I
Attempt ALL questions.

All questions are of equal value.
Select the alternative A, B, C, or D that best answers the question.

Mark your answers in pencil on the separate Answer Sheet provided.

1. A property was advertised for $1·1 million.

This is the same as

(A) $110 000 (B) $1 010 000 (C) $1 100 000 (D) $11 000 000

2. In ten different soccer games, Mario scored the following number of goals:

0, 1, 0, 2, 1, 2, 0, 1, 1, 1.

What is his median score?

(A) 0·9 (B) 1 (C) 1·5 (D) 2

3. 2 27 3× =−

(A) 24 (B) 44 (C) 210 (D) 410

4. The circumference of a bicycle wheel is 210 cm.

How many revolutions will the wheel make if it travels a distance of 6·3 km?

(A) 30 (B) 33·3 (C) 300 (D) 3000

5.

no
prize$

In a game show there are nine boxes, three of which contain money.  All the other boxes
are empty.  Two boxes have already been chosen as shown ($ = money).

What is the probability that the next box chosen holds a money prize?

(A) 2
9

(B) 1
4

(C) 2
7

(D) 1
3

Scoring: There is no penalty for an incorrect answer.

Each unanswered question is worth 2, to a maximum of 10 unanswered questions.

Part A: Each correct answer is worth 5.

1. The result of the addition shown is

(A) 15021 (B) 12231 (C) 12051

(D) 13231 (E) 12321

3 0 0
2 0 2 0

+ 1 0 0 0 1

2. Which of the following has the largest value?

(A) 42 (B) 4⇥ 2 (C) 4� 2 (D)
4

2
(E) 4 + 2

3. In the diagram, the 5⇥ 6 grid is made out of thirty 1⇥ 1
squares. What is the total length of the six solid line
segments shown?

(A) 6 (B) 12 (C) 16

(D) 18 (E) 20

4. In the diagram, each of the five squares is 1 ⇥ 1. What
percentage of the total area of the five squares is shaded?

(A) 25% (B) 30% (C) 35%

(D) 40% (E) 45%

5. Numbers m and n are on the number line, as shown. The
value of n�m is

(A) 66 (B) 35 (C) 55

(D) 60 (E) 54

6. If the symbol
p q

r s

is defined by p⇥ s� q ⇥ r, then the value of
4 5
2 3

is

(A) �3 (B) �2 (C) 2 (D) 3 (E) 14

7. Which of the following is equal to 2 m plus 3 cm plus 5 mm?

(A) 2.035 m (B) 2.35 m (C) 2.0305 m (D) 2.53 m (E) 2.053 m

8. If x = 3, y = 2x, and z = 3y, then the average of x, y and z is

(A) 6 (B) 7 (C) 8 (D) 9 (E) 10

Scoring: There is no penalty for an incorrect answer.

Each unanswered question is worth 2, to a maximum of 10 unanswered questions.

Part A: Each correct answer is worth 5.

1. The result of the addition shown is

(A) 15021 (B) 12231 (C) 12051

(D) 13231 (E) 12321

3 0 0
2 0 2 0

+ 1 0 0 0 1

2. Which of the following has the largest value?

(A) 42 (B) 4⇥ 2 (C) 4� 2 (D)
4

2
(E) 4 + 2

3. In the diagram, the 5⇥ 6 grid is made out of thirty 1⇥ 1
squares. What is the total length of the six solid line
segments shown?

(A) 6 (B) 12 (C) 16

(D) 18 (E) 20

4. In the diagram, each of the five squares is 1 ⇥ 1. What
percentage of the total area of the five squares is shaded?

(A) 25% (B) 30% (C) 35%

(D) 40% (E) 45%

5. Numbers m and n are on the number line, as shown. The
value of n�m is

(A) 66 (B) 35 (C) 55

(D) 60 (E) 54

6. If the symbol
p q

r s

is defined by p⇥ s� q ⇥ r, then the value of
4 5
2 3

is

(A) �3 (B) �2 (C) 2 (D) 3 (E) 14

7. Which of the following is equal to 2 m plus 3 cm plus 5 mm?

(A) 2.035 m (B) 2.35 m (C) 2.0305 m (D) 2.53 m (E) 2.053 m

8. If x = 3, y = 2x, and z = 3y, then the average of x, y and z is

(A) 6 (B) 7 (C) 8 (D) 9 (E) 10
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Question 3 (15 marks) All questions 1 mark unless indicated. 
Please note that correct answers without working for questions worth 
more than 1 mark will only score a maximum of 1 mark. 

 

(a) The diameter of a hydrogen nucleus is about 1 femtometre. 
How many femtometres are there in one nanometre?  
 

1 femtometre = 1510−  m and one nanometre = 910−  m 
 

 
 
 
 

 

(b) Simplify 
  
12m3n2

2mn4 ÷ 3m3

mn2 .              2 
 

 
 
 
 
 
 
 
 

 
(c) An integer from 10 to 99 inclusive is randomly chosen so that each such integer       2 

is equally likely to be chosen. 
What is the probability that at least one digit of the chosen integer is a 6? 

 

 
 
 
 

 
(d) How many significant figures are there in 0.003010 ? 
 

 
 

 

(e) Given that x ≠ 0, simplify 
  

1
x−1 . 

 

 
 
 

 

(f) Express 
  
1+ x −1

2
 as a single fraction in simplest form.          2 
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Question 3 (continued)  All questions 1 mark unless indicated 
 
(g) A soccer team played three games. Each game ended in a win (W), loss (L) or tie (T). 

In total, the team scored more goals than were scored against them. 
Which of the following combinations of outcomes is not possible for this team? 
 

(A) 2 W, 0 L, 1 T  (B) 1 W, 2 L, 0 T  (C) 0 W, 1 L, 2 T 
 
(D) 1 W, 1 L, 1 T      (E) 1 W, 0 L, 2 T 

 

(h) A student was asked to simplify 
  

2
x −1

− 3
x  

. 

 On which line of working was the first mistake made? 

   

2
x −1

− 3
x
= 2x

x x −1( ) −
3 x −1( )
x x −1( ) − (A)

= 2x
x x −1( ) −

3x − 3
x x −1( ) −(B)

= 2x − 3x − 3
x x −1( ) −(C)

= −x − 3
x x −1( ) −(D)

= − x + 3
x x −1( ) −(E)

 

 
(i) Expand and simplify 6q(2q – 9) – 3(2q – 9)             2 
 

 
 
 
 
 
 

 
(j) From a standard pack of 52 cards, divided into the four suits of Hearts, Diamonds, Clubs and 

Spades, a card is selected. Find the probability 
(i) that the card is a King 

 

 
 
 
 
 

 
(ii) that the card is a King or a red card. 
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Question 4 (13 marks) All questions 1 mark unless indicated. 
Please note that correct answers without working for questions worth 
more than 1 mark will only score a maximum of 1 mark. 

 
(a) Simplify (2a + b)2 – (b – 2a)2.             3 
 

 
 
 
 
 
 
 
 
 

 

(b) Simplify 
 
n− m
m− n

. 
 

 
 
 

 
(c) Evaluate (–1)2n + 1 + 1n, where n is an integer. 
 

 
 
 
 

 

(d) Express as a power of 2 in simplest form 
2 5 8

2 1 2 48 2 4
x x

x
− −

− × ÷           3 
 

 
 
 
 
 
 
 
 

 

(e) Write 
3

1 22x y
−−  without negative and fractional indices          2 
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Question 4 (continued)   All questions 1 mark unless indicated 
 
(f) Two planes, A and B, set off in the same direction.           2 

Initially, A is 100 km west of B and both fly in an easterly direction. 
A flies at a constant speed of 3700 km/h and B lies at a constant speed of 3400 km/h. 
Find the distance A must travel in order to intercept B to refuel it. 
Give your answer correct to the nearest kilometre. 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(g) Given that x is negative, simplify   (x2 )
1
2 . 

 

 
 
 
 
 

A B 
3700 km/h 3400 km/h 
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Question 5 (13 marks) All questions 1 mark unless indicated 
Please note that correct answers without working for questions worth 
more than 1 mark will only score a maximum of 1 mark. 

 

(a) Simplify 
  

4ab
6x2 × xy

2a
÷ b

5
               2 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

(b) Simplify 
  

a + 2b
2a−1 + b−1                2 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(c) The distances AB and BC are shown on the right. 

What is the maximum possible distance from A to C? 
 

 

 
 
 
 
 
 
 
 

NSGHS Year 9 Term 1 Test 2014 Page 5 

 
Question 3: (12 marks)   Start a new page  
 
 

(a)       Express 0.148
x x

 as a fraction in its simplest form. Show all working.               2
      
 
 
(b) Simplify: 
 

 (i) 0 08 (4 )y y�            1 
 

 (ii) 6 3 2 2 68 10a b ab a by y  (leave answer with positive indices)    2 
 

(c)  Find the value of w  if w = 1.86x3 – 4.73y2, given that x = 4.97 and y = 3.98.                    2 

Give your answer to one decimal place.       
 

(d) If 2a
b
 , find the value of 

3
2 5
a b
a b
�
�

                   2 

 
 

 
(e)  (i) A human blood cell has a diameter of 5 µm. How many cells end–to-end would         2 
                 you need to make a length of 1 metre? (Note: 1 µm = 10-6 m) 
            
            (ii) The distances AB and BC are shown:                                                                         1 

 B 
                                        
                                A                                                  C 
             What is the maximum possible distance from A to C. 
 
 
 
Question 4: (10 marks)   Start a new page 
 

(a) Simplify 
2

2 1
a b

a b

�

�
                         2 

 
 
(b)  A litre of orange fruit juice drink contains 10% orange juice. How many millilitres                 2 
       of orange juice must be added to produce a mixture containing 50% orange juice? 
 
 
(c)  If p% of q is k, then what is q% of p?                                                                                          1 
 
 
(d) The ratio of Luke’s height to Ben’s height is 11 : 12.                                                                  2 
      If the difference in their heights is 15 centimetres, how tall is Ben?  
 

4.64 ± 0.04 cm 7.25 ± 0.03 cm
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Question 5 (continued) All questions 1 mark unless indicated 
 
(e) Each integer from 1 to 12 is to be placed around the outside of a circle so that       2 

the positive difference between any two integers next to each other is at most 2. 
The integers 3, 4, x and y are placed as shown, what is the value of x + y? 

 

 

 

 
(f) When Eromlik places her marbles into bags with 6 marbles per bag, she has       2 
 4 marbles left over. When Snave does the same with her marbles, she has 

3 marbles left over.  
Eromlik and Snave pool their marbles and place them into as many bags as 
possible, with 6 marbles per bag. How many marbles will be left over? 

 

 
 
 
 
 
 
 

 

(g) What is the value of the fraction on the right?  
 

22016 + 22014

22016 − 22014         2 
 

 
 
 
 
 
 
 

 
(h) Natural fruit juice contains 80% water.             2 

In concentrating the juice, 75% of the water is removed. 
What is the percentage of water in the concentrated juice? 

 

 
 
 
 
 
 
 
 

15. When two positive integers p and q are multiplied together, their product is 75. The
sum of all of the possible values of p is

(A) 96 (B) 48 (C) 109 (D) 115 (E) 124

16. An integer from 10 to 99 inclusive is randomly chosen so that each such integer is
equally likely to be chosen. The probability that at least one digit of the chosen
integer is a 6 is

(A) 1
5 (B) 1

10 (C) 1
9 (D) 19

90 (E) 19
89

17. What is the tens digit of the smallest six-digit positive integer that is divisible by
each of 10, 11, 12, 13, 14, and 15?

(A) 0 (B) 6 (C) 2 (D) 8 (E) 4

18. Each integer from 1 to 12 is to be placed around the
outside of a circle so that the positive di↵erence between
any two integers next to each other is at most 2. The
integers 3, 4, x, and y are placed as shown. What is the
value of x+ y?

(A) 17 (B) 18 (C) 19

(D) 20 (E) 21

3

4

x y

19. Chris received a mark of 50% on a recent test. Chris answered 13 of the first 20
questions correctly. Chris also answered 25% of the remaining questions on the test
correctly. If each question on the test was worth one mark, how many questions in
total were on the test?

(A) 23 (B) 38 (C) 32 (D) 24 (E) 40

20. In the diagram, points Q and R lie on PS and
\QWR = 38�. If \TQP = \TQW = x

�,
\V RS = \V RW = y

�, and U is the point of
intersection of TQ extended and V R extended,
then the measure of \QUR is

(A) 71� (B) 45� (C) 76�

(D) 81� (E) 60�

Part C: Each correct answer is worth 8.

21. Grid lines drawn on three faces of a rectangular prism, as
shown. A squirrel walks from P to Q along the edges and
grid lines in such a way that she is always getting closer
to Q and farther away from P . How many di↵erent paths
from P to Q can the squirrel take?

(A) 14 (B) 10 (C) 20

(D) 12 (E) 16
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Question 6 (13 marks) All questions 1 mark unless indicated. 
Please note that correct answers without working for questions worth 
more than 1 mark will only score a maximum of 1 mark. 

 
(a) Two fair dice are thrown at random. What is the probability that the two        2 

numbers obtained are the two digits of a perfect square? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(b) If x2 = x + 6, show that x3 = 7x + 6.   Do NOT solve the equation.       2 
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Question 6 (continued) All questions 1 mark unless indicated. 
 
(c) The numbers on the six faces of the cube below are consecutive even numbers.        2 
 

 
 

If the sums of the numbers on each of the three pairs of opposite faces are equal, 
find the sum of all six numbers on the cube. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(d) If 1 13
6

x
x

+ = , find the value of 
21x

x
⎛ ⎞−⎜ ⎟⎝ ⎠

.  DO NOT solve the equation.        2 
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Question 6 (continued) All questions 1 mark unless indicated. 
 
(e) Three pipes lead into the Yohc dam. The pipes may be opened or closed separately      3 

with taps. There is an upper pipe, a middle pipe and a lower pipe. The property 
owner finds that he could fill the dam from empty in a number of ways: 
 

1. By only opening the lower and upper pipes, the dam fills in   3 days. 
2. By only opening the upper and middle pipes, the dam fills in 4 days. 
3. By only opening the lower and middle pipes, the dam fills in 6 days. 

 

Assume that the water flows in each pipe at a constant rate which is not affected 
by the flow in other pipes. 
 

How many hours does it take to fill the Yohc dam if all three pipes are open? 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(f) Simplify 
  

x2

y4

⎛
⎝⎜

⎞
⎠⎟

1
m

× y4

x2

⎛
⎝⎜

⎞
⎠⎟

1
m
− 1

2

.              2 
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Question 7 (9 marks)  All questions 1 mark unless indicated. 
Please note that correct answers without working for questions worth 
more than 1 mark will only score a maximum of 1 mark. 

 
(a) Sorob has arranged the positive integers in a zigzag fashion across five rows as follows:      2 
 

 
In which row will 2016 appear? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

(b) Factorise (x + 7) 
1
2 (2x – 1)3 – 

1
2( 7)x

−
+ (2x – 1)4.           2 

Leaving your answer with no fractional or negative powers. 
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Question 7 (continued) All questions 1 mark unless indicated. 
 

(c) (i) Show that 
( )
1 1 1
1 1n n n n

= −
+ +

. 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

(ii) Hence show that  
  

1
1× 2

+ 1
2× 3

+ 1
3× 4

+ ...+ 1
n n+1( ) =

n
n+1

.         2 
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Question 7 (continued) All questions 1 mark unless indicated. 
 

(f) If 2 3 6m n x= = , prove that mnx
m n

=
+

.  (Do NOT use logarithms)          2 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
End of paper 
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Use this space if you wish to REWRITE any answers 
Clearly indicate the QUESTION number. 
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Use this space if you wish to REWRITE any answers 
Clearly indicate the QUESTION number. 
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Use this space if you wish to REWRITE any answers 
Clearly indicate the QUESTION number. 

 
 
 
  


