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F_WORKSHEET # 020 Australian Curriculum Year 9 Mathematics FWM9T2U4

Simultaneous
Equations, and

ACACIA Circles

TUTORING

Free and always will be!

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

1. Solving by Substitution:

a) Solve the system: x +y =5and2x —y =1.
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b)Solve: 3a+b =10anda—-b =4.

2. Solving by Elimination:

a) Solve the system: 2x +y =9andx —y =3.
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b) Solve: 5m —2n = 14and3m +2n =6.

3. Real-World Application:

a) The sum of two numbers is 17, and their difference is 7 . Find the numbers.
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b) One cinema ticket costs $12 , and one popcorn bag costs $5 . If a group bought 10 items in total for

$90 , how many tickets and popcorn bags did they buy? List assumptions and reasons for possible
errors.
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4. Basic Properties of Circles:

a) Define the terms radius, diameter, and circumference of a circle.

b) If the radius of a circle is 5 ¢, what is its diameter and circumference?

5. Area of a Circle:

a) Calculate the area of a circle with a radiusof 4 cm .
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b) If the area of a circle is 154 cm?, what is its radius? (Use 7 ~ 3.14)

6. Arc Length and Sector Area:

a) Find the length of an arc that subtends an angle of 60° in a circle with a radius of 10cm .
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b) Calculate the area of a sector with an angle of 45° in a circle where the radius is 8 cm .

7. Circle Theorems:

a) In a circle, if an angle subtended by an arc at the centre is 100°, what is the measure of the angle
subtended by the same arc at the circumference?
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b) Two tangents from the same point outside a circle are equal in length. If the tangents from point P

to circle C are 6 cm each, and the distance from P to the centre of the circle is 10 cm , what is the
radius of the circle?

8. Cyclic Quadrilaterals:

a) If three angles of a cyclic quadrilateral are 80°, 100°, and 120°, what is the measure of the fourth
angle?
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b) Prove that the opposite angles of a cyclic quadrilateral sum to 180°.
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9. Real-World Applications:

a) A circular garden has a radius of 7 metres . How much fencing is needed to go around it?

b) A pizza with a diameter of 30 cm is cut into 6 equal slices. What is the area of one slice?
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Solutions 1.1 1.2 [ 1.3 LT “*ra [l X
6.67 AV
1a. THp=p
{x +y =5
1 axes
2x — y = 1 0 1 1::
From the first equation, solve for y :
y= 5—x -6.67
Substitute y = 5 — x into the second equation:
2x -5 —-x) =1
2x—=5+x=1
3x=06
x=2.

Substitute x = 2 backintoy =5 —x:
y=5-2
y=3.

Solution:x =2,y =3.

3a +b =10
a—b =4

Express b in terms of a from the second equation:
b=a-4

Substitute b = a — 4 into the first equation
3a+(a—-4)=10

4a -4 =10
4a = 14
a=35.
Substitute @ = 3.5 backintob =a —4:
b=35-4
b=-05.

Solution:a =3.5,b =-0.5.
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2x+y=9
x—y =3

Add both equations to eliminate y :
Rx+y)+x—-—y)=9+3
2x+y+x—-y=9+3
2x+x ¥ =>y=9+3

3x=12
x=4
Substitute x = 4 into one of the original equations, say
x—y=3
4—-—y=3
4>y F¥=3 +y
4=3+y
4 —3=3-3+y
=Yy
y =

Solution:x =4,y =1.
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Sm—2n=14
3m+2n==6

Add both equations to eliminate n :
Gm-2n)+Bm+2n)=14+6

Sm=2n+3m+2n=14+6
5m +3m =2r=+2n =20

8m =20
Bm 20
g8
m=25.
Substitute m = 2.5 into one of the equations, say :
3m+2n==6
325)+2n==6
3X25)+2n=6
75+2n=26
+735 =75 +2n=6 —17.5
2n=6-17.5
2n=-1.5
Zn _ -15
2 2
n=-—0.75.

Solution:m =2.5,n =—-0.75.

6.92 4y
S5 x-2-y=14

17 axes

iy x

"Il':' .,5.
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3a.
Let the numbersbe xand y :
x+y=17
x—y="7

Add these equations:
X+x+y+-y=17+7

X+xty—~y=17+7

2x =24
2x 24
2 2
x=12.
Substitute x = 12 into the first equation:
x+y=17
124+y=17
AT AT +y =17 —12
y=35.

The numbers are 12 and 5 .

1.0 1.2 g

13.45

dxes

=20.25

=13.21
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Let ¢ be the number of tickets and p be the number of popcorn bags:
127 + 5p = 90
t+p=10

Solve by substitution:
From ¢t + p = 10,
p=10—1¢

Substitute into the first equation:
12t + 5(10 — ¢t) =90
12t + 50 — 5t = 90

7t = 40
40
t=—=x~571.
7

Since t must be a whole number, wetestt =5andt =6:
Fort=5,p=10-5=5:
Check: 12(5) + 5(5) = 60 + 25 = 85 (not90) .

Fort=6,p=10—-6=4":
Check: 12(6) + 5(4) =72 4+ 20 =92 (not90).

There's no whole number solution, indicating a potential error in the assumptions made when setting
up the system of equations. Or a possible error in an assumption about whole numbers.

Assumptions:

—Only tickets and popcorn have been purchased.

—Everyone bought a ticket and one item each.

—1 ticket =1, and 1 item = 1 (other items may have been chosen which may have cost more, and / or
other items may include more than one piece etc.).

Possible Errors:

—May not have just bought popcorn and tickets, could have been other items.
—Someone may have just bought other sweets and left.

—Someone may have bought a ticket but no sweets etc.

12- x+5- y=90

-3.52 1 16.48

-3.65
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Radius: The distance from the centre of the circle to any point on the circle's edge.
Diameter: The distance across the circle through its centre, equal to twice the radius.

Circumference: The perimeter or the distance around the circle.

4a.
b.
r=5cm.
D =2r.
C=2xnr.
D=7.
cC=".
Diameter = 2 X radius
=2X5cm
=10cm.
Circumference = 2xr
=27 X5cm
=10rcm
~3142cm.
5a.
r=4cm.
A=ngr?
A="?
Area :
A= nr?
=7 X (4cm)?
=1 X 4% cm?
= 167 cm?
~ 50.27 cm?.
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b.
A= 15cm?.
A=nxr?
r=7.
154 =3.14 x r?
154 344 xr?
3.14 344
2 154
3.14
r? ~ 49
Wz 1/49
r~1/49
~Tcm.
6a.
0
L=—X2nr.
360
0= 60°.
r=10cm.
L=7.
Arc length :
0
L=—X2nr
360
60
L=—xX27x10
0
60 = 60
= X 207
360 = 60
=— X207
~ 1047 cm.
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b.
0 =45°.
r=8cm.
0
= X wr?
360°
A=7?
Sector Area :
A=—Xxnur?
360
45 adius = 8cm
A=—xrx8 fadine =8
360
45 =45
= X 7 X 8
360 - 45
= — X 64rn
8
64
=—r
8
=8r
~ 25.13cm?.
7a.
The angle at the circumference is half the angle at the centre:
_ Angle at Centre
Angle at circumference = >
_100°
)
= 50°.
b.
Let 7 be the radius.
Using the right triangle formed by the radius, tangent,
and the line from the external point to the centre:
a’+b*=c?
r* + 62 = 10?
r2 4+ 36 = 100
72 L36 —36 = 100 —36 Radius
r? = 64
W =1/64
r=8cm.
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8a.
Opposite angles in a cyclic quadrilateral sum to 180° :
The sum of all angles in a quadrilateral is 360° :
360° — (80° + 100° + 120°) = 360° — 300°
= 60°.
b.
Consider a cyclic quadrilateral A BCD with opposite angles £ZA and £C , and £ZB and £D .
The angles subtended by the same arc at the circumference are equal:
ZA + 2£C and £B + £D are formed by the arcs BC and A D respectively.
Since each pair shares the same arc, they sum to 180° as per
B the property of angles at the circumference and centre.
c
D
A
9a.
Fencing length = Circumference
C=2nr
=2rXTm
= l4z m

~ 4398 metres.
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Radius = 15¢cm .

A=nr?

Area of Pizza

6

Area of one Slice =

Area of the whole pizza = 7 X 152
=225x
~ 706.86¢m?> .

225x

Area of one slice =

=375x
~ 117.81 cm?.
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Additional Notes for Teachers:

Learning Outcomes:

Students should be able to solve systems of linear equations using substitution and elimination methods,
understanding when each method might be more efficient. Students should understand the properties of
circles, calculate areas, circumferences, and use circle theorems in problem-solving.

Teaching Strategies:

Use visual aids or software to illustrate the concept of intersecting lines representing solutions. Engage
students with practical problems where systems of equations appear naturally. Use physical models,
drawing circles with compasses, or digital tools for interactive learning. Discuss real-life applications like
architecture or design.

Assessment:

Test through problems that vary in complexity, from simple systems to those requiring strategic choice
between methods, and real-life applications. Assess through problems that require students to apply
formulas, understand theorems, and interpret results in context.

Resources:

Use graphing calculators or software to verify solutions graphically. Encourage peer teaching where
students explain their methods to each other. Use apps or software for dynamic geometry to explore circle
properties. Provide circle templates or use pizza cutting as a visual aid for sectors.

This set of questions aligns with the Australian Curriculum for Year 9, focusing on developing proficiency in
solving simultaneous equations, and circles.

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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