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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 C D

b) Expand then collect like terms for the following expressions:
(i) 4(a+1)—6a-5

(i) (2a+b)(a—11b)

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

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

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

e) Write 2500 x 3 640 000 in scientific notation.
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Question 1 Continued

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

ey YV
ii) =+3=7
(i) s

(iii) 2)° +9=23

(iv) 2x—1 _ 3x+2
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Question 1 Continued

g) Express 5x— with a positive index.

h) Find the gradient m and y-intercept of these lines:
(i) y=3x+2

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

a) PaPaadded 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?

(ii) What is the ‘on sale’ price?

(iii) By what percentage should PaPa have discounted the retail price to get
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 x xx’

(i) p 2xp’

e 0a°D°
iii) ——
() 4a’b*

2x*+6
8x® +24x*

(iv)
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Question 2 Continued

¢) A line goes through the points A(1, 3) and B(-3, 4).

(i) Find the midpoint of the interval joining 4 and B.

(ii) Find the gradient of the straight line through 4 and B.

(iii) Find the exact distance from 4 to B.

(iv) What is the equation of the straight line passing through both 4 and B?
Leave your answer in general form.

(v) Find the equation of the line passing through (5, 7) and perpendicular to the line
passing through 4 and B.
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Question 3 (16 marks)

a) Simplify (ﬁ—s)(J§+3).

b) Solve the following inequality and show the solution on a number line.
17-2m<16

¢) Make x the subject of the formula below, leaving your answer as a simplified fraction.
+
xty_y. a
y a y
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Question 3 Continued

d) Solve for x.
4x—1_2x+3 _x+1
3 4 6

e) Fully factorise the following expressions:

(@) 100x* — 81y2

(i) x*—9x—36
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Question 3 Continued

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

B
17 m

A 15m v C

(i) cosd

(i) tand

(iii) ¢ (nearest minute)

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

G ) 5 O] ee—

S ——
| |

l ' 17.6 cm

| |
Sl Fe B

Diameter of hole 8 cm

Page 12



BLANK PAGE

Page 13



Question 4 (16 marks)

a) By using graphical means, find the point of intersection of x+3y=1and y=2x+5.

bk

b) Fully factorise the following expressions:
(i) 12x*-23x+5

(i) x’ -25x-3x*+75
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Question 4 Continued

243
¢) Express W with a rational denominator.

d) A packet of lollies contains 5 red lollies and 15 green lollies. Two lollies are selected
at random without replacement. By drawing a tree diagram, or otherwise, find the
probability that the two lollies are different colours.
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Question 4 Continued

e) In the diagram below, both A ABC and A DAC are isosceles triangles.
AB=AC,AD = CD and ZBAC = ZADC .

A " D

NOT TO
SCALE

(i) Prove that AABC ||| ADAC.

(ii) Hence prove that b* = ac.
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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:
Taxable o~ . .
- Tax on this income (i) her taxable income.
income
0- Nil
$18,200

$18,201 - | 19c for each $1 over
$37,000 $18,200

$37,001 - | $3,572 plus 32.5¢ for
$90,000 each $1 over $37,000

(i) the tax payable on her taxable income.
$90,001 - | $20,797 plus 37¢ for

$180,000 each $1 over $90,000

$180,001 $54,097 plus 45¢ for
and over each $1 over $180,000

The above rates do not include the
Medicare levy of 2%.

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

b) Express as a single fraction, with a rational denominator:
sin(60°)+ tan (30°)+cos (0°)
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Question 5 Continued

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

X 75 m

(i) Find two expressions for the height of the wall 4, in terms of x.

(ii) Solve for x.

(iii) Find the height of the wall.
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Question 5 Continued

d) Simplify:
x? =25 _x2 +4x-5
3x* +15x xi—x

e) Over 1 year you want to invest $30 000.
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.)
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Question 6 (18 marks)

a) On the axes below graph and label the following lines:
) y=-1

. 2x
ii =
(i) y 3

(i) y+2x=6

-4 -3 -2 -1 0 1 2 3 4

-3

-4
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Question 6 Continued

b)

14 mm

In the diagram above PORST is a right pyramid, Y is the midpoint of PQ
and X is the centre of the square base PORS.

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

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

¢) Which number’s square root is equal to two times its cube root?
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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
the third die?

(ii) What is the probability that the player wins the game?
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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 the » numbers a,, a,, a,, ..., a,_,, a, form an arithmetic sequence

—1°
then a,-a,=a,-a,=...=a,—a, , =d, for some constant d.

(i) Find an expression for @, —a, in terms of n and d.

(i) If L, L, L, . i form an arithmetic sequence, show that

XX, X x

n

XX, + X, +xx, ++x, x, =(n-Dxx, .

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. 1
AL x2x2 =2

B. +x2x3=3

C: (Lx1¥3)x2 =3

Ay B c D D 1P+ 1x2=3
v
b) Expand then collect like terms for the following expressions:
J (i) 4(a+1)—6a-5 1
- ba -5

Some. mainor FAT A

€3 :
m‘ss*&l\b = ‘2()" ' v

with 'T R 20°-22ab valo - b

am'\or\(ii) (2a+b)(a—115) 1
QXP A a2 e 2
S an T e r T
¢) JoJay, a casual labourer, is paid $21.78 per hour. How much will he earn if he works 1
a 35 hour week?
35 x $2).76
2ap for | ‘
g = $7 2. 30 = it not answered
in 2dp-

d) Show by substitution that a = 2 is the solution to the following equation. F/ | < Lok llvxh %)

11(a + 8) = 5(a + 20) ;H('O) i ‘;(22) l/

Some Studenty - -1 i ¢holeat
ne’g[ed—ed to T@ad Ho = 11O Golve tha €3
“by L wbghtution” S a=2 5 o soluton
e) Write 2500 x 3 640 000 in scientific notation. 1

Some. shaclents q |

OO0 0 00
read his as L/\/\/\/\/Q/\(O/\/\/\
Wyre wrete Hhe F q Yare Cl? /

Question in
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Question 1 Continued

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

4p =3\

(iii) 2y*+9=23

Zﬁztlﬂ»

) |
= | +
Most Shadents fj L > for no

did not realise - // I/‘\C\\/“-/\ﬁ ’ﬁ.
(-17)"=+1

WIS Plox-1) = 4(3ar2)
-8 = 12x+§
431 =16 v

___ %
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Question 1 Continued

g) Express 5x~ with a positive index. 1

.
% @ Por g

h) Find the gradient m and y-intercept of these lines:
i) y=3x+2 1

o
®

(ii) 4x+3y+6=0 2
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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
1

(i) What was the retail price?

29170 +
A1
29207
(ii) What is the ‘on sale’ price? | ' . 1

09 43N
=294 0
$29.60

(iii) By what percentage should PaPa have discounted the retail price to get
back to what the book was valued at?
&
§29:90

v
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Question 2 Continued

b) Simplify the following expressions, leaving each with only positive indices:
@ xxx’ V2

—_
5
hm |
53
X
"gwl._

2x2+6
8x° +24x*

(iv)
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Question 2 Continued

¢) A line goes through the points A(1, 3) and B(-3, 4).

(i) Find the midpoint of the interval joining 4 and B.

+ 3 2+
M I+ 2 > 524, /_1

(ii) Find the gradient of the straight line through 4 and B.

(iii) Find the exact distance from A4 to B.

/

/

Vv

(iv) What is the equation of the straight line passing through both 4 and B?
Leave your answer in general form.

2

y Yy - |2 =X ¥
xrd =150
(v) Find the equation o  he line passing through (5, 7) and perpendicular to the line
~

—
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Question 3 (16 marks)

b) Solve the following inequality and show the solution on a number line. 2
17-2m <16
—dm S / e /
| W
-—
m 2 2
7= o4 I =
¢) Make x the subject of the formula below, leaving your answer as a simplified fraction. 2
Xty _r,8
y a y

&,
AR
%

W
..t
C ¢
\ \
j;
,:J
o\
)
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~ Question 3 Continued

d) Solve for x.
4x—-1 2x+3 x+1

3 4 6

rl2 = Lf(z(,'x_\x—g(),x*Byz 2(4(—1—1> | / |
v

[ — Y4 — 676'ﬁ:2x+2

e) Fully factorise the following expressions:
@ 100x*-81y?

o0y
(1)

— (\ Dx/qj> (l()x*qdvg B

(i) x*-9x-36

- (x | }>(:C.+ 3}) \/ |

Page 11



Question 3 Continued

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

e,

(i) cos@ [Sl @
= ‘/
(ii) tané /46’\// - '-5 \/

Jorn & = 15 v

(iii) & (nearest minute) ;2 8 O LIL / /
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Solutions for question 5 of the Year 9 Yearly Exam, 2019

a)

b)

1) 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.

i1) Tax payable is:
($41 944 - $37 000) x 0.325 + $3 572 =$5 178.80

Half marks awarded for each appropriate operation.

ii1) 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

=$1975.68

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

sin(60°) + tan(30°) + cos(0°)

_BBL 1
=5 t5+1

=B By

33, 26
6 6 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).

1) tan(43°35°) = n — h=xxtan(43°35’)
X
similarly: 2 = (x + 75)x tan(32° 18”)
1 mark was awarded for each expression. Only half a mark was awarded to an

expression for x in terms of 4. No marks if your expression involved more than 2
unknowns.



ii) x x tan(43°35”) = (x + 75) x tan(32° 18")
tan(43°35")  x+75
tan(32°18")  «x
75

RHS =1+—
X

tan(43°35") - 75
tan(32°18") X
75
" an(43%35)
tan(32°18")
e 75 x tan(32°18")
tan(43°35") —tan(32°18")
x = 148.37 m to the nearest centimeter

—> X

Half a mark awarded for equating the expressions in 1) and another half for the correct
answer.

ii1) substitute x into either expression in part i) to find 4.
h=148.37x tan(43°35’)
h =141.21 to the nearest centimeter.

Half a mark awarded for putting the answer for i1) into the appropriate expression and
half a mark awarded for the answer.

d)
x* =25 x*+4x-5
3x2+15x_ xP—x
(x=5(x+5 (x+5x-1)
3x(x+5) - x(x—1)
x—-5 x+5

3x X
N x—=5-3(x+5)
3x
x—5-3x-15
%—
3x
_)_2(x+10)
3x

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) Letx 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 x x $30,000 x 7% .

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—x) x$30,000 x 5% .
The sum of these must be at least $1900.

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

$1900 = $30 000 x5% + x x $30,000(7% — 5%)

x % $30,000 x 2% = $1900 —$30,000 x 5%

‘= $1900 —$30,000 x 5%
$30,000 x 2%

‘= 1900 -1500
600
400 2
x=——-—o=
600 3

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:
@ y=-1 ; 1

2x
i) y="—" !
(ii) y 3

(iii) y+2x=6

VT =,

Mavher's  Coprments

(l] No LO\\{ v\nourlﬂ ]CGV (” . I‘F Mnd('c/a/u 51'*(0\/ a V(’V/f(d( /fMC
a-} n= —l’ Ne mavks o\vvavdbd.

(1) Fov (HI)' Iwmlf‘t {'ev ('arNC)l ra L ana( / ay‘ oy
beth inhvuftls. e ) ’
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Question 6 Continued

b)

14 fam

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

and X is the centre of the square base PORS.

(i) Show that /TYX =40°36' (nearest minute). 1
led LTYY =© i @
mavh {oy
Tmm@z_é. (XprsSsin
7 b P J
C-= Tﬂm"/%) 8- 7an"(§/
T o3 ML
X R, Y
. (if) Show that ZTQX =31°13" (nearest minute). 3
’@AVL fcv [ccj,\-m[? ot -H,\_g "’cP cl(ao)rowvl ot "‘L\z T
Wsing P““"“ﬂ"”PSquqvo e [ed LTEX=x
X
C-H*or:: B\, P\,‘*Lo‘c,ovas’ 'H\eevem (0
I mav (Y% R Eae—— -
X& = /{77+7Z )(3 0(
ﬁnol,-n) @@ [ et ‘ 76,4 &
TO\ o=
! gier vl = 2
C Ma l\«Fg > _1 76
£TRC=31B8| y & b
| ’ «= T (77,
¢) Which number’s square root is equal to two times its cube root? o 2
let e nwube ¥ he x
G =9l Sﬁ _ @ MGVL
2t Mo 2<0is | Forassy
:;(_'/Is A ﬂM—B | also @M“VA 7/""
k= 2 celntien .
N = Z‘:é‘{ A =0
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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?
N '
n b B 0 s L Do Pl e chance m
o - Y
' y vivl vl v Winning T o e
X : > i th 56 i
1|y [ x| ¥ v/ fivshl
Y v x|lx|x| V|V ]
L& : eV } y
v [ [ ]x | V] | g wievhinpiieway os
- Q (avrlcl Ang e r,
Slv]|iv]|v|X]|ZX :
X ¥ Imavk: (o000 answer .
X Omavh: It just 4 wren

X Nec ckof\ce in the {irs‘l’ 1 cl;e Ans ey NLH' no

v Ves with fivct 2 . Wevhiug
(ii) What is the probability that the player wins the game? 27

Firnt dise | and dice 3ed dice
; 3 2 == ? ( LJI'M_) = .E{_Q
' 2

) y 2,8 _ é){é)(é
A { 3,2 - C
l s 2,8,4 _L(_
e i 2,3, 4 Ll
l 6 3,3,4,% = I
1 Y 3
Y 2 3
3 5 3,U 6 mavl, 1["" C‘“”N{ l/wv/\/nj
LY 2 3,
3 ¢ 3., S 6 r o h 74’ Cavveel 5o/u/'c'o
b 1 3,48
L3 5 Yy
5 3 V
6 3 4,§s
y L s
6 y 5
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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 the » numbers q,, q,, a,, ...

, a

n-12

then a,—a,=a,—a,=...=a,—a, , =d, for some constant d.

() Find an expression for a —a, in terms of n and d.

-
=

A, - 4, d
Q}— Q| = Zd

XXy + XX, + XXy + o+ X, x, =(n—1)xx, .

Qn-a, = (V\"l)d
(ii) IfL,i,L,..
X X W& Xy
Slncl ._’ ..'. 1 s
X, ’7(,_‘";’ X, 195
an avithmetic Series
|
X X, N d
2, =X _X
! t '.'.d 7(,7(2-
L T
2 A, = d
7‘2 -7(3 _d
€, X3
M RU Ry v
Xp Tn-)
7(‘1" -J(n 7[’.7{”—[

a, form an arithmetic sequence

gc,m

@ MavL /ov (ovrPC‘lL.

llfen

1 . .
., — form an arithmetic sequence, show that

LHSE A A+ XAt Anni X

= x’-x‘_+ ll—x" 13-7{1 4
S e 1 t--
ol ol o
In-"z—.l—q
= |
a
From (,)
4ol o (aepd
Ao %, (n-1)
2, =
L=l = (n-1) d
Ky A,
I,-?(n = (“"’)an, 2

o
Sub @/'ﬂ/oé
LW = (n-1) 2,7,
= RUS

T

wwwl. ]['ov
findfn? -an
C:(IJMSSNV' 7[07
Ap Zn -1
@ MRV‘. ~/¢;r
findiag simplfed
QXPrt’Ss’icw fmr
L

G mqu 7l'¢ é‘A\p_N
(US = By

End of paper
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