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F_WORKSHEET # 019 Australian Curriculum Year 9 Mathematics FWM9T2U3

Equations,
Inequalities,

AC ACIA Quadratics, and

TUTORING Finance

Free and always will be!

Focus: A set of questions and solutions for Year 9 students on Linear and Quadratic Equations, tailored to
the Australian Curriculum under the strand 'Number and Algebra':

1. Linear Equations:
a) Solve the equation4x — 3 = 13.

b) Solve foryin2(y +3) = 8.
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2. Solving Systems of Linear Equations:

. : - y=4x+2
a) Solve the system of equations using substitution: oy =4
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. . - y=3x+2
b) Solve the system of equations using substitution: ) 6"
x—=2y =
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2x +3y =8

c) Solve the system of equations using elimination: { .
2x—y =2
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3. Understanding Quadratic Equations:

a) What is the general form of a quadratic equation?

b) Identify the coefficients a, b, and c, in the quadratic equation 2x> —4x +1=0.

4. Quadratic Equations - Factorisation:

a) Solve x> — 5x + 6 = 0 by factorising.
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b) Factorise and solve x> +2x — 15 =0.

5. Quadratic Equations - Quadratic Formula:

a) Use the quadratic formula to solve x> — 6x + 5 =0.
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b) Solve 2x? + 5x — 3 = 0 using the quadratic formula.

6. Solving Linear and Quadratic Equations Simultaneously:

=6
Solve the system of equations: Y
y = x2-1
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7. Real-World Application:

a) The perimeter of a rectangle is given by 2/ + 2w = 40. If the length is 10 c/m more than the width,
find the dimensions of the rectangle.

b) A ball is thrown upward with an initial speed of 20 /s . Its height after t seconds is given by
h = — 5t> + 20t 4+ 2 . When will the ball hit the ground? (Tricky)
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8. Identifying Linear and Quadratic Equations

Grapha)y = —x?andb)y = x +1:
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9. Sketching Graphs: Slope / Intercept form and Point / Intercept form.

a) Sketch the graph of the linear function y = — 2x + 3 . Indicate the slope and y — intercept.
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b) Given the quadratic function y = x> + 3x — 1 : Determine the vertex of the parabola and the
y —intercept . Sketch the graph.

ﬁ@ Acacia Tutoring Australia www.acaciatutoring.com.au info@acaciatutoring.com.au Page 11 of 28



mailto:info@acaciatutoring.com.au
http://www.acaciatutoring.com.au

Member of the Australian Tutoring Association

10. Financial Applications (Simple Interest):

a) Calculate the simple interest earned on an investment of $25,000 at an interest rate of 2 % per
annum for 3 years . Show your working using the formula / = PRT.

b) Calculate the simple interest earned on an investment of $12,000 at an interest rate of 4 % per
annumfor9 months . Show your working using the formula / = PRT.
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c) Saxon has $10,000 to invest. He is considering two options:

Option A: A savings account offering 3.7 % simple interest per annum for 5 years .
Option B: A term deposit offering 4.2 % simple interest per annum for 3 years .

1) Write a linear equation for each option, where ( A ) is the total amount and ( 7') is time in years.
Il) Calculate the total amount for each option.
111) Which option gives the highest return, and by how much more?
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d) Sam borrows $8,000 at 5 % simple interest per month . He plans to repay the loan after a year and
a half.

1) Write a linear equation for the total amount ( A ) owed, where ( T') is time in months.
Il) Calculate the total amount owing after a year and a half.
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Solutions
1a.
Add 3 to both sides :
4x -3 =13
4x =3 +3 =13 +3
4x = 16
Divide by 4 :
Ax _ 16
A 4
x=4.

Distribute the 2 :

5% s

2y +6=238

Subtract 6 from both sides:

Member of the Australian Tutoring Association

2y+8 -5=8 -6

2y =2

Divide by 2 :
2y

2

y
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2a.
y=4x+2
{3x—y=4
Substitute y = 4x + 2 into 3x—y =4 :
3x—(4x+2)=4
3x—4x—-2=4
—-x—-2=4
—x2 37 =4 +2
—x=6
—1lx=6
~Ix 6
- -1
x=-06,

Substitute x = — 6intoy = 4x+2 :
y=4X%x(-6)+2
=—-24+4+2
y=-22,

Solution: x = — 6,y = —22.
fr ]

y=4x +2

15T
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{y=3x+2 | | / 0

x_2y=6 3 2 -1 0 1
Substitute y = 3x + 2 intox —2y =6: | y=3x+2 B
x—2y=6 -
x—=23x+2)=6
x—6x—-4=6 7

Ix—6x—-4=6 X —2y]=06
—5x—-4=6 A 3/
—Sx44+4=6 +4 /

—Sx=10
~5 10 sgRann
-5 -5 //;7
10 | 1 ]
Xx=—,
-5
x=-2,

Substitute x = — 2 intoy = 3x+2:
y=3X(=2)+2

y=—6+2
y=-—4
y:_4’

Solution:x = -2,y =—4.
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2x +3y =8 If signs are:
{2)6 —y=2 opposite -
L.-same +
Subtract the second equation from the first:
(2x+3y) - Q2x-y)=8- 2 - ‘
2xH 3y~ 2x|+y=6"" \
254 32X+ y|= 6 2x—4y=2
4y =6 2 /
Ay 6 .
A 4 . /
_6 /
YTy
=1.5, . 5 9 3t
Y / 2x 1+ 3y =
Substitute y = 1.5 into 2x—y =2 : T
2x —15=2
2x=3.5
2Zx 3.5
Z 2
3.5
xX=—
2
x=1.75,
Solution:
x=175y=15.
3a.
Factorise:
X2 =5x+6=0
_X_=6and _+_=-5
- —-2X-3=6and -2+-3=-5
x=-2)x—-3)=0
Set each factor equal to zero:
x—2=0o0rx—-3=0
So, the solutions are:
x=2o0rx =3.
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b.
Find two numbers that multiply to — 15 and add to 2 :
X _=—=15and _+ =2
—-5X-3=—-15and 5+-3=2
These numbers are 5 and — 3 :
x?+2x—15=0
x+5x-3)=0
Solve:
x+5=0and x-3=0
x=—5and x =3.
4a.
The general form of a quadratic equation is:
ax>+bx+c =0, wherea#0.
b.
[2x2-dx[+ =0
a=+2,b=—-4,c=+1.
5a.

x2=—6x+5=0

Quadratic formula:

—b +v/b*—4ac

X = wherea =1,b=—6,c =5:
2a
6+4/(—6)2—-4-1-5
8=y
2-1

_ 6+4/36-20

X
2
_6=4/16
T
6+4
xX=—
2

Solutions: x = — =5 and x =—=1.
2 2
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2x2+5x—=3=0
Here,a =2,b =5,c =—-3:

~5£4/5-4-2-(=3)

X =
2-2
—5+4/25+24
X =
4
—5++/49
X=—-
4
-5x7
X=—"
4
2 —12
Solutions: x = — = 0.5 and x = —— == 3.
4 4
6. Solve the system of equations: - 2 .................................................................... 1
y=x2—t.. e -
. 101
Since y =y, i.e. both equations are of the formy =..., P
Set the equations equal to each other : B
. v
6=x>—1 5
6 +1=x>-f 4+
7 = x?
\/7 2% 5 0 5
X
Tv/7 =x
x==x4/7,

We already know the value of y = 6, from the original equation, check by substitutingx = +4/7 intoy = x2—1

For y, substitute x = £1/7 intoy = x> — 1 :
ix=++7,y=G/7?-1=7-1=6.
ix=—17,y=(=\/7)?-1=7-1=6.

As y = 6 in both cases, this confirms we have the correct solutions.

Final solutions :

= (\/7.6) and (=\/7, 6).

~ (2.646, 6) and (—2.646,6).
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Let w be the width. Thenl = w + 10

Substituting into the perimeter equation:

21+ 2w =40

2w + 10) + 2w = 40

Simplify:

2w + 20 + 2w = 40
4w + 20 —20 = 40 —20

4w = 20

Aw 20

A 4
w=>3.

Therefore,

[=w+10
=5+10
[=15.

The dimensions are 5 cm (width) and 15 c¢m (length).
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The ball hits the ground when & = 0 :
h=—5t>+20t + 2
0=—5t"+20r +2
Multiply through by — 1 to simplify:
0x—1=|-52+20t +2| x —1
0  5r°—20r—2

5 5
5 20t 2
0=——-————
5 5 5
2
0=1t2—4t— =
5
2
0=1>—4t—=
5
2
Use the quadratic formula witha = 1,b = —4,¢c = — —:

=
80 8
=
2
88
42 /2
=
2
4+ V2
NG
=
2
V22
r=24 "
V5

Since time can't be negative, we discard the negative solution:

~ 4.24 seconds .
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y —intercept (c) :
c=+3.

[Description for drawing on graph paper with labelled axes :

8.
a) A parabola opening upwards.
y =- x? = — 1x? represents a quadratic function with a negative coefficient (— 1) for x? , hence it
opens downwards. 1
y=Ix+1= Tx +1
_ _ . . 1 Rise
b) A straight line passing throughthe y —axisaty = + 1, with a slope of — = .
1 Run
y
-1 0 1 2 |
X
\ y N
- t 1
T -2 1 0 1 2=
X
RRSRRE \
9a.
y=_2x+3 y —intercept =+ 3
y=mx+c
Slope (m) : Rise=+2’
m=—2=_—2:rlse Run=+1
+1 run ‘

Draw a point at x = 3, then go down 2 and across 1 , draw a point here,

then draw a straight line between the two points. ]
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Vertex, use the formula :

X=——wherea=1andb =3:
2a
_ 3
o 2x(D)
-3
=—=-1.5
2
Substituting x = — 1.5 into the equation for y :
y=(=152+3(-15) -1
=225-45-1
= —-3.25.

Substituting x = 0 into the equation for y :
y=(0+3(0) -1

=0+0-1
=-1.

So, the vertexis at (— 1.5, —3.25),andthey — interceptisaty = — 1.

[Description for sketching:
Draw a parabola opening upwards with the vertex at (—1.5, — 3.25).
The parabola crosses the y —axisaty = — 1 (whenx = 0)

and has symmetry aboutx = — 1.5 ]
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10a.
P = 25,000 (principal)
R=2%
2
100
= (.02 (rate as a decimal in years)
T = 3 (time in years)
I = PRT
I =125,000x0.02x3
=500x%x 3
= 1,500.
The simple interest earned is $1,500 .
b.
P = 12,000 (principal)
R=4%
4
100
= 0.04 (rate as a decimal per year)
Divide by 12 to convert to per month:
— 0.04 +12
0.04 1
= —— ( = ——) (rate in months )
12 300
~ 0.00333
T = 9 (time in months)
I = PRT
0.04
I=12,000x { — ) X9
12
=40x%x9
= 360.
The simple interest earned is $360 .
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c.
l) Write the linear equations: The total amount A = P + I, where I = PRT .
Option A:
P =10,000, R =3.7% = 0.037, (T) is variable.

_rSOOO y

I=10,000x0.037xT

£2(x)=420- x+10000
1 =370T

£1(x)=370- x+10000
A =10,000 + 3707T. blue line

Option B:

P =10,000, R =4.2% = 0.042, (T) is variable.
ﬁ —— . I=10,000x0.042%x T
— ' ' : — 1=420T,

A = 10,000 + 420T . red line

II) Calculate the total amount:
Option A:
T =35 years
A =10,000+ 370 x5
= 10,000 + 1,850
A =11,850
Total amount = $11,850.

Option B:
T =73 years
A =10,000 + 420 x 3
= 10,000 + 1,260
A =11,260
Total amount = $11,260.

[Il) Compare and find the difference:

Option A: $11,850
Option B: $11,260

Difference:
- 11,850 — 11,260 = 590.

Option A gives the highest return by $590 more than Option B.
Answer: Sarah should choose Option A, earning $220 more.
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1) Write the linear equations:

A=P+1,wherel = PRT.
P =28,000, R =5% =0.05 per month, (T) is variable.

I=8,000x005xT
I = 400T, (Time in months)

A = 8,000 + 4007 . (Time in months)
Il) Calculate the total amount after a year and a half:

T=1.5 years

months

= 1.5 years X 12
year
= 18 months. Remember, time and rate MUST be in the same units!

A = 38,000 + 400T

A = 8,000+ 400 x 18
= 8,000 + 7,200
A =15,200.

Total amount = $15,200.
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Additional Notes for Teachers:

Learning Outcomes:
Students should solve linear and quadratic equations using various methods, understand how to apply
these equations in real-world contexts, and recognise when each method is most appropriate.

Teaching Strategies:
Use interactive software or real-life scenarios to link algebra with physical phenomena. Encourage students
to check solutions by back-substitution or graphing.

Assessment:
Assess through problems that require students to choose between methods (factorisation, quadratic
formula) based on the equation's form or context.

Resources:
Graphing calculators or software for visual learning, algebra tiles for physical manipulation of equations,
and real-world problems for application.

This set of questions aligns with the Australian Curriculum for Year 9, focusing on deepening students' skills
in solving linear and quadratic equations.

IMPORTANT: At Acacia Tutoring we believe all educational resources should be free, as
education, is a fundamental human right and a cornerstone of an equitable society. By
removing financial barriers, we ensure that all students, regardless of their
socioeconomic background, have equal access to high-quality learning materials. This
inclusivity promotes fairness, helps bridge achievement gaps, and fosters a society
where every individual can reach their full potential.

Furthermore, free resources empower teachers and parents, providing them with tools
to support diverse learners and improve outcomes across communities. Education
benefits everyone, and making resources universally accessible ensures we build a more

. . PER REVERENTIA INTEGRITAS
informed, skilled, and prosperous future for all. SCIENTIA ET MISERICORDIA

Through Respect Integrity
Knowledge and Compassion

All documents are formatted as a .pdf file, and are completely FREE to use, print and
distribute - as long as they are not sold or reproduced to make a profit.

N.B. Although we try our best to produce high-quality, accurate and precise materials, we at Acacia Tutoring are still human, these
documents may contain errors or omissions, if you find any and wish to help, please contact Jason at info@acaciatutoring.com.au .
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