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Question 1 (16 marks) 

 

a) Circle the letter of the polygon that does not have the same area as the others. 1 

 

b) Expand then collect like terms for the following expressions: 
(i)   1 

 

 

 

(ii)   1 

 

 

 

c) JoJay, a casual labourer, is paid $21.78 per hour. How much will he earn if he works 1 
a 35 hour week? 

 

 

 

d) Show by substitution that a = 2 is the solution to the following equation. 1 

11(a + 8) = 5(a + 20) 

 

 

 

e) Write 2500 ´ 3 640 000 in scientific notation. 1 

  

4( 1) 6 5a a+ - -

( )( )2 11a b a b+ -
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Question 1 Continued 

f) Solve the following equations, giving answers in simplest exact form.  
(i)   1 

 

 

 

 

(ii)   1 

 

 

 

 

 

 

(iii)   2 

 

 

 

 

 

 

(iv)   2 

 

 

 

 

 

 

 

 

 

4 6 37p + =

3 7
5
y
+ =

22 9 23y + =

2 1 3 2
4 8
x x- +

=
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Question 1 Continued 

g) Express   with a positive index. 1 

 

 

 

 

 

h) Find the gradient m and y-intercept of these lines: 
(i)   1 

 

 

 

 

 

 

 

 

(ii)   2 

 

 

 

 

 

 

 

 

  

35x-

3 2y x= +

4 3 6 0x y+ + =
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Question 2 (17 marks) 

 

a) PaPa added 10% GST onto the price of a book valued at $29.90 to get its retail  
price. He then discounted the retail price, by 10% to get the ‘on sale’ price.  
 
(i) What was the retail price? 1 

 

 

 

 

 

(ii) What is the ‘on sale’ price? 1 

 

 

 

 

 

 

(iii)   By what percentage should PaPa have discounted the retail price to get 2 
   back to what the book was valued at?  
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Question 2 Continued 

 

b) Simplify the following expressions, leaving each with only positive indices: 
(i)     1 

 

 

 

(ii)   2 

 

 

 

(iii)     1 

 

 

 

 

(iv)     2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 7x x´

11
32p p

-
´

5 6

3 2

6
4
a b
a b

2

6 4

2 6
8 24
x
x x

+
+
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Question 2 Continued 

 

c) A line goes through the points A(1, 3) and B(–3, 4). 
 

(i) Find the midpoint of the interval joining A and B. 1 

 

 

 

  

(ii) Find the gradient of the straight line through A and B. 1 

 

 
 
 
 

(iii)   Find the exact distance from A to B. 1 

 

 

 

 

(iv)  What is the equation of the straight line passing through both A and B? 2 
  Leave your answer in general form. 

 

 

 

 

 

(v) Find the equation of the line passing through (5, 7) and perpendicular to the line 2 
passing through A and B. 
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Question 3 (16 marks) 

 

a) Simplify . 1 

 

 

 

 

 

b) Solve the following inequality and show the solution on a number line. 2 
   
 

 

 

 

 

 

 

 

 

 

c) Make x the subject of the formula below, leaving your answer as a simplified fraction. 2 

     

 

 

 

 

 

 

 

  

( )( )5 3 5 3- +

17 2 16m- £

x y y a
y a y
+

= +



Page 11 

Question 3 Continued 

 

d) Solve for x.  2 

 

 

 

 

 

 

 

 

 

 

e) Fully factorise the following expressions: 
(i)   1 

 

 

 

 

 

(ii)  1 

 

 

 

 

 

 

 

 

  

4 1 2 3 1
3 4 6
x x x- + +

- =

2 2100 81x y-

2 9 36x x- -
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Question 3 Continued 

 

f) With respect to the diagram below, write down the value of: 

 

(i)   1 

 

 

(ii)   2  

 

 

 

(iii)     (nearest minute) 1 

 

 

 

g) Find the surface area of this solid correct to one decimal place. 3 
 
 

 
 
 
 
  

cosq

tanq

q

17 m 

15 m 
  

A C 

B 

17.6 cm 

Diameter of hole 8 cm 

25 cm 
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Question 4 (16 marks) 

 

a) By using graphical means, find the point of intersection of  and . 3 

 

 

 

 

b) Fully factorise the following expressions: 
(i)  2  

 

 

 

 

 

(ii)  2 

 

 

 

  

3 1x y+ = 2 5y x= +

212 23 5x x- +

3 225 3 75x x x- - +
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Question 4 Continued 

c) Express   with a rational denominator. 2 

 

 

 

 

 

 

 

 

d) A packet of lollies contains 5 red lollies and 15 green lollies. Two lollies are selected 3 
at random without replacement. By drawing a tree diagram, or otherwise, find the  
probability that the two lollies are different colours. 

 

 

 

 

 

 

 

 

 

 

  

2 3
3 1-
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Question 4 Continued 

 
e) In the diagram below, both Δ ABC and Δ DAC are isosceles triangles. 

AB = AC, AD = CD and . 

 

 

(i) Prove that Δ ABC ||| Δ DAC.  2 

 

 

 

 

 

 

 

 

 

 

(ii) Hence prove that b2 = ac. 2 

 

 

  

BAC ADCÐ =Ð

NOT TO 
SCALE 
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Question 5 (17 marks) 

 

a) Consider the 2019-2020 yearly tax table below. 
 
Mrs West earns $42 042 dollars per year, and $567 income from other sources.  
She has deductions of $665, and has paid PAYE (Pay As You Earn) tax instalments 
totalling $4042. 

With the help of the table, find: 

 
(i) her taxable income. 1 

 

 

 

 

 

(ii)  the tax payable on her taxable income. 2 
 

 

 

 

 

 

(iii) the refund, or balance payable, after the Medicare levy of 2% is paid. 2 

 

 

 

 

b) Express as a single fraction, with a rational denominator:  2 
   

 

 

 

 

  

( ) ( ) ( )sin 60 tan 30 cos 0° + ° + °
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Question 5 Continued 

 

c) Consider the diagram below, showing a wall supported by two stays. 

 
(i) Find two expressions for the height of the wall h, in terms of x. 2 

 

 

 

 

 

 

(ii)  Solve for x. 1 

 

 

 

 

 

(iii)  Find the height of the wall. 1 

  

    

  

  

  

  

  

  

  

  

  

W 
A   
L   

L   

  
h 

x 75 m 
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Question 5 Continued 

 

d) Simplify:     3 

   

 

 

 

 

 

 

 

 

 

 

 

e) Over 1 year you want to invest $30 000. 3 
Part of this will be invested in a 5% p.a. simple interest rate account. 
The remainder will be invested in the family company returning 7% p.a (simple interest) 
on the investment. 
What is the least you can invest in the family company and still get at least $1900 interest? 
 
(Hint: construct an inequality where x is the amount invested in the family company.) 
 
  

2 2

2 2

25 4 5
3 15
x x x
x x x x
- + -

-
+ -
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Question 6 (18 marks) 

 

a) On the axes below graph and label the following lines: 
(i)    1 

 
 

(ii)    1 

 
 

(iii)     2 
 
 

 
 

 

 

 

 

 

 

1y = -

2
3
xy =

y + 2x = 6

y 

x 
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Question 6 Continued 

 

b)  

 

 

 

  

 

 

 

 In the diagram above PQRST is a right pyramid, Y is the midpoint of PQ 

 and X is the centre of the square base PQRS. 
  

(i) Show that (nearest minute). 1 

 

 

 

 

 

 

(ii)  Show that  (nearest minute). 3 

 

 

 

 

 

 

 

 

c) Which number’s square root is equal to two times its cube root? 2 

 

 

 

 

  

40 36TYX ¢Ð = °

31 13TQX ¢Ð = °
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Question 6 Continued 

 

d) A game involves rolling two six-sided dice, followed by rolling a third six-sided 
die. To win the game, the number rolled on the third die must lie between the two 
numbers rolled previously. For example, if the first two dice show 1 and 4, the 
game can only be won by rolling a 2 or 3 with the third die. 
 
(i) What is the probability that a player has no chance of winning before rolling 2 

the third die? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(ii) What is the probability that the player wins the game? 2 

 

 

 

 

 

 

 

 

 

 

  



Page 25 

Question 6 Continued 

 
e) A sequence is arithmetic if the difference between any two consecutive terms is always 

the same i.e. constant. 
 
This means that if the n numbers , , , …, ,  form an arithmetic sequence 
then , for some constant d. 
 
(i) Find an expression for  in terms of n and d. 1 

 

 

 

 

 

 

 

(ii) If , , , …,  form an arithmetic sequence, show that 3 

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

End of paper 
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Question 1 (16 marks) 

a) Circle the letter of the polygon that does not have the same area as the others.

A:�x2x2 =2.

6 ', i X 2 X: 3 -3 

C: (lx )')(J) x 2 ==-3

B C D D; 1 2 +1X2=3 
✓ 

b) Expand then collect like terms for the following expressions:

( (i) 4(a+l)-6a-5

J! 4 
I -S-(',.,. . r a + 4 - o a 

3uff'f:., M 1 ()0 

�,sto\Ge..s ::: _ 2 0 _ \
w1\--� i � 

€_x O(A()) ·, Or/ii) ( 2a + b) ( a -llb)
f � 

v 

I \b 
2 

V 

c) JoJay, a casual labourer, is paid $21.78 per hour. How much will he earn ifhe works

2&p .for

� 

a 3 5 hour week? 3�xt21. 1g

:::- $762, 30 ✓

1 

1 

1 

1 

d) Show by substitution that a = 2 is the solution to the following equation. 
B & 

u)os, -\)' t1vvh' 0
ll(a + 8) ~ 5(a + 20) I\ ( IO ) :: ? ( 2 2 \ ✓ 

Lj 

5cme �NdV1\3 J. -± ,� c;;;�t
r1eglectecl N reo.d 11 O -= 110 

�olve � � 
\\ b � � lA,b � h tu ti On I/ ' � a :: 2 ,'J {) s O I u t, 0 r)

e) Write 2500 x 3 640 000 in scientific notation.

SoMe sl¼d0\t-J 
reeto f'h( S ()S

\,\re wri�e � 
9, l X \0 () 

t l.lestio A in 
� ci. vtota fl or/No ½. M o.,rt Page 2 

1 



Question 1 Continued 

f) Solve the following equations, giving answers in simplest exact form.
(i) 4p + 6 = 37

4p � 3 \ ------� 

P=- 3.l O( -,,7S-
4- -����----' 

(ii) y +3 = 7
5

(iii) 2y
2 + 9 = 23

2� :i. It 

✓ 

-l {Dr no-t-

1 

1 

2 

(Ylo.s t s� �et\\-1 
dici nor reo.\iie_ 

��1

j= t Jl ✓/ ho v,'05 
-Jl -

(iv) 2x -1 
= 

3x + 2 

4 8 r (2 X -I ) = 4- ( 3X t- 2) 

\ � J( - g = I 2 x t- f

+:t =-\\:> / 

x�4 ✓ 
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Question 1 Continued 

g) Express Sx-
3 with a positive index. 

✓ 

h) Find the gradient m andy-intercept of these lines: 

(i) y = 3x+ 2 

(ii) 4x+3y + 6 = 0 

-4 )( -2 
3 

M"° - 4-f3 w 

-1/)i"..Q ((_ t -=:. -

Page4 

1 

1 

2 







Question 2 Continued 

c) A line goes through the points A(l, 3) and B(-3, 4).

(i) Find the midpoint of the interval joining A and B.

M � (i!2 3-+- ir \

2- ) 2- )

(ii) Find the gradient of the straight line through A and B.

(iii) Find the exact distance from A to B.

t
1 C ) 

u

_J__ ✓ 
� 

/ 
(iv) What is the equation of the straight line passing through both A and B?

Leave your answer in gener
('

form. 

) 

J 'f 

J 
_ 1;. "' -x + I / 

:crt.f -\'.>-0 V
(v) Find the equation o he line passing through (5, 7) and p

✓

ar to the line 
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Question 3 Continued 

f) With respect to the diagram below, write down the value of:

B� 

A · 15 m C 

(i) cos0 := * 
✓ (j)

1 

(ii) tan0 ,4 f:i -:;: f/-7 2 _ j _'.> '-- ::= jb't = g- � 
;_fl I

� 
• '1:,) 2

J;,.-,_ & -0:: -, S" ✓ � 

(iii) 0 (nearest minute) ;;}. /5 o Lj- / / 1 

/ 
Page 12 









Solutions for question 5 of the Year 9 Yearly Exam, 2019 

a) i) Mrs West’s total income included her wages and income from other sources. The
deductions must come off her taxable income.
$42 042 + $567 - $665 = $41 944

1 mark for correct solution and half a mark deducted for incorrectly adding or
subtracting the right amount or an amount that isn’t involved in the solution.

ii) Tax payable is:
($41 944 - $37 000) ×  0.325 + $3 572 = $5 178.80

Half marks awarded for each appropriate operation. 

iii) The medicare levy is based on taxable income. It is 2% of $41 944, which is equal
to $838.88.
Mrs West has already payed the ATO $4 042.
Amount payable is:
$5 178.80 + $838.88 - $4 042
= $1 975.68

1 mark for getting the correct value for the levy. Half mark awarded for adding it to 
part i) and another half mark for subtracting the PAYG. 

b) sin(60 ° ) + tan(30 ° ) + cos(0 ° )

= √3
2

 + 1
√3

 + 1 

= √3
2

 + √3
3

+ 1

= 3√3
6

 + 2√3
6

+ 6
6

=6+5√3
6

 

1 mark for using all the correct exact values for the ratios. 1 mark for getting the 
correct answer (half marks were deducted for single mistakes in either of these two 
areas). 

c) i) tan(43 °35’) = h
x
→ h = x× tan(43 °35’)

similarly: h = (x + 75)× tan(32 °18’) 

1 mark was awarded for each expression. Only half a mark was awarded to an 
expression for x in terms of h. No marks if your expression involved more than 2 
unknowns. 



ii) x× tan(43 °35’) = (x + 75)× tan(32 °18’)
tan(43 35') 75
tan(32 18')

751

tan(43 35') 751
tan(32 18')

75
tan(43 35') 1
tan(32 18')

75 tan(32 18')
tan(43 35') tan(32 18')

x
x

RHS
x

x

x

x

° +
=

°

= +

°
→ − =

°

→ =
° −
°
× °

→ =
° − °

x = 148.37 m to the nearest centimeter 

Half a mark awarded for equating the expressions in i) and another half for the correct 
answer. 

iii) substitute x into either expression in part i) to find h.
h = 148.37× tan(43 °35’) 
h = 141.21 to the nearest centimeter. 

Half a mark awarded for putting the answer for ii) into the appropriate expression and 
half a  mark awarded for the answer. 

d) 
2 2

2 2
25 4 5

3 15
( 5)( 5) ( 5)( 1)

3 ( 5) ( 1)
5 5

3
5 3( 5)

3
5 3 15

3
2( 10)

3

x x x
x x x x

x x x x
x x x x

x x
x x

x x
x

x x
x

x
x

− + −
−

+ −
− + + −

→ −
+ −

− +
→ −

− − +
→

− − −
→

+
→ −

1 mark for factorising each numerator and denominator. Half a mark awarded for 
correctly equating similar factors in the numerator and denominator to 1 in each term. 
1 mark for correctly cross multiplying and half a mark for the correct answer. Half 
marks deducted for each simple error. 



e) Let x be the portion (or fraction) of the $30 000 to be invested into the family
company.

Then the amount of interest from the investment is $30,000 7%x × × .

The rest of the investment can be described in terms of x also. 1 – x is the portion of
the $30 000 that will be invested into a simple interest account.

Then the amount of interest from the investment is (1 ) $30,000 5%x− × × .

The sum of these must be at least $1900.

$1900 = (1 ) $30,000 5%x− × × + $30,000 7%x × ×

$1900 = $30 000 5% $30,000(7% 5%)x× + × −

$30,000 2% $1900 $30,000 5%x × × = − ×

$1900 $30,000 5%
$30,000 2%

1900 1500
600

400 2
600 3

x

x

x

− ×
=

×
−

=

= →

Therefore the minimum amount that needs to be invested into the family company to 
earn $1900 per year in interest is two thirds of $30 000, i.e. $20 000. 

Bald answers only received 1 mark. 1 mark for writing a correct expression that 
would result in the correct answer. 1 mark for making x the subject and 1 mark for the 
correct answer (i.e. x is the least amount of money needed to be invested into the 
family company). 



Question 6 (18 marks) 

a) On the axes below graph and label the following lines: 

(i) y = -1 

2x 
(II") y=-

3 

(iii) y + 2x = 6 

( 1 ) �o h(;\lf �(l.vk� fov (i). ]f (1tr1dirl1.lt1 d.YtAJ 'I V(!vf.i(A{ li'�e 
�+ 7C-: .. -I 

I 
NO W1 "'Y ld 0\ "V O.v d Ld . 

fov (111) 
1 I W\AVl f,,/ foYrtCf qraf� 

hcfi ; .,J,v c, f fs . 
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Question 6 Continued 

b) 

T 

In the diagram above PQRST_ is a right pyramid, Y is the midpoint of PQ 

and Xis the centre of the square base PQRS. 

(i) Show that LTYX = 40°36' (nearest minute). 1 

T 
{tW\�v� {cv 

T0t111 e:: ...!:_ 

B=T�vi- 1 (.!z.) 
7 

� qr/3t' 

(ii) Show that LTQX = 31 °13' (nearest minute). 

l� •. �f.. l�ck;.,.� .. +tk. tcpcl•o.r..,; o.fti.,. 

' 

IASil\, r'tH,Q,yf'� �l,\(:;\vC bo.$(> 

R 

tl-tortYn X 
By f,,t["�1cvQ,I -/k1evl'1<1 

l!; W!A11 k t0 v 
X & == 1 11 + 7-z 

ff nalj (fl 1 = . 7fi 

� M�Y' � f"v-
jTQY: � 3(13 y 1 & 

c) Which number's square root is equal to two times its cube root? 
I e +. +i-.t Vt (,,j, Vl � � r. b q_ ){_ 

� = 2 .3µ_ 
-· 

y 

T 

. 7.. 11-, 
?(_ '/,, = 2 Rise ?t�ois 

IA Is C 

l if.rlS<;i�, 

8= 1��-'{;) 

3 

� mu.�L 
{cv J{ = 6 4 

-;i}', � 2 
7l ::: 2 ' -::. 6 1 

�ti"' fit VI [ fv14v� fc" 

?l ::.0 
Page 23 
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Question 6 Continued 

d) A game involves rolling two six-sided dice, followed by rolling a third six-sided 
die. To win the game, the number rolled on the third die must lie between the two
numbers rolled previously. For example, if the first two dice show 1 and 4, the
game can only be won by rolling a 2 or 3 with the third die. 

(i) What is the probability that a player has no chance of winning before rolling 2 

the third die?

�' I 1. 1, lt t L 

I X )( v' v ✓ ✓ 

1 )( X 'X v .I ✓ 

) ✓ y X )( ✓ ✓ 

l\ ✓ ✓ X X )( 
✓ 

S" ✓ V V 'X X X 

b ✓ v' ✓ ✓ X X 

X Ne �"'cu, tt '"' thf ti,�f l die 

p LI\C (�()t., (t 
lb 

WiYln i "'1 - 'f � -

�, w,f� � 

f;dt l 

..¼ I W\t.ttl..: _Fe 11 Wtvhi11J fewo,,,J5 

a t,v,r tl �n( hit�-
,r !tvtl\v�: ltvttr/ lifV1Swe�.

* 0 rt,A11h ! If jt,fj/ A /,Vt'IV, 1 ' 
/)fVISwtr N -,� n.o

V VH wit� -1-'rn-f 2. 
(ii) What is the probability that the player wins the game.

,v i 

;:ir\� �jg( 2t1d elite �� dirt 
!a 'Z. 

\ 
l ,.S

I 3,2

l., \, 4 
2, � • .., 
z,S,"l,r 

, Z.,\,Y,!
� �
l !.
J" 1,4 
"2. 1, \( 

" l, \f If' 
l. J,4,5'"
J 4 

3 " 

C:, q', 

l 4 ,r 

� f" 

" f 
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Question 6 Continued 

e) A sequence is arithmetic if the difference between any two consecutive terms is always
the same i.e. constant.

This means that if then numbers a
1
, a

2
, a

3
, • • •  , a,,_1, an form an arithmetic sequence

then a
2 

- a
1 
= a

3 
- a

2 
= ... = a

n 
- a

n
-I = d , for some constant d.

(i) Find an expression for a,, - a
1 

in terms of n and d. 1 

Ci -z - q 1 =d
r"-------------

a� - Q1 =- zd

°' 4 - 0, = sol

(ii) If J_ , -1 , -1 , ... , _!_ form an arithmetic sequence, show that 3 

X1 X2 X3 xn 

,l l I ••• l j� 
"'' ,cl., "1 Jt,. 

.J. -1 :: cl 
Xz ](I 

x, -l("­

x, "-z. 
I 

- -l -d
. ?<.1, "· -

?li -]t !. -= d
'Jl 1. X 3 

J( 7. 7 ( 1:, = :Jl l - � I 
"of"" 

I I - ,....._ 
7tn 9(,..-1

'J( IA - I - J{" -,/ -/ .. , =- A.11 /I J'I - '

X1X2 + X2X3 + X3X4 + ... + x,,_1Xn = (n - l)xlxll .

.: . lf.H = 'J(,-;rz-+- � 1 �, + ... + �.,., t,. r-f:', f V W1 "V' f'H'
= -x., -x.,_ -t xt - � -+ �. - 'X� t ...

ol ol cf" f,.,, J,-n J . �,, 
tJ'\ -I - -:('.,_ } 

o( -
lx f � s s i c v7 to Y 

- x, - x.,,, t,, ?f., _, 
� a mavl.. {o., 

f; nd·,, 1 ,· f 1 � [ J-f,·, rl
t.}( f r�S� i()Vf 7,,,, 
LH<_ 

J_ -}_ x.,, x, 
7t1 -Jlvi 

::X,r ')( I

: ( Ill -t)d 

-: rn-,J d 

x, - 7(,, 

ol 

G fVl�v/.. f 1 ;�PW

� ( 111 - I) 'Xn 'XI (] (J,,/ f: tJ/J -=._

� "'b f /11/0 e 
_'. LJ,I{ = ( n - I) X,, '}( I

-=. I( /JS . 
End of paper 
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