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WORKSHEET # 013 Australian Curriculum Year 8 Mathematics WMBT3US

Volume, Surface

Area, and

ACACIA Transformations
TUTORING

Free and always will be!

Focus: A set of questions and solutions for Year 8 students focused on 'Volume and Surface Area' under the
"Measurement and Geometry" strand, tailored to the Australian Curriculum:

1. Understanding Volume and Surface Area:

a) Define volume and surface area. How are they different for a 3D shape?

Solution:
Volume: The amount of space enclosed by a three-dimensional object, measured in cubic units.

Surface Area: The total area of all the surfaces of a 3D object, measured in square units.

Difference: Volume deals with the inside space, while surface area deals with the total outer
covering.

2. Volume of Prisms:

a) Write the formula for the volume of a rectangular prism.

Solution:
Vrism = Area of Base X height et
Volume = Length x Width x Height, or
V=Ixwxh width
=Ilwh.

length

b) Calculate the volume of a rectangular prism with dimensions Scm ,3cm,and 8cm.

Solution: '
Vv )

rism = Area of Base X height 8cm

V=(3cmX5cm)X8cm
=120cm’. sem

3cm
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3. Surface Area of Prisms:
a) What is the formula for the total surface area of a rectangular prism?
Solution:
Surface Area = 2lw + 2lh + 2wh,

where [ is length, w is width, and A is height.

b) Find the surface area (SA) of the same rectangular prism from the question 2b.

Solution:
SA=2(5%X3)+2(5%x8)+2(3x%x8)
= 2(15) + 2(40) + 2(24)
=30cm? + 80 cm? + 48 cm?
= 158 cm?.

4. Volume of Cylinders:

a) State the formula for the volume of a cylinder.

Solution:

Volume,, s, = Area of Base X Height, ( Remember, a cylinder IS a prism )

2

Area of base = zr° = Area of Circle..

— Volume,yjinger = wrih ;

Veylinder = zr’h , where ris the radius of the base and & is the height.

b) Calculate the volume of a cylinder with radius 3 c and height 10cm .

Solution:
Volume,,js;, = Area of Base X Height,

— 25 .
chlinder_ﬂr h

> V=rXxBcm)?>x10cm

V=xx32cm?*x10cm 10cm
V=xx9cm?*x 10cm
=907z cm?

~ 28274 cm’.

ﬁ@ Acacia Tutoring Australia www.acaciatutoring.com.au info@acaciatutoring.com.au  Page 2 of 12



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

Member of the Australian Tutoring Association

5. Surface Area of Cylinders:

a) Write the formula for the total surface area of a cylinder.

Solution:

Net Area diagram of

=2 x 77> + Lenght x Width, Cylinder

Surface Area = 2 x Area of Circle + Area of Rectangle @
=2zr*+2xr Xh,

Area Recrangle = Length X Width

Length = Circumference = 2z r

SAC}‘/[IIdEF = 271'}’2 + 27[1’]’1 N

Width =h
. . . . A i = 2857 SR
where ris the radius and & is the height . o e
rectangle = J
SAcylinder =21 X1 + 2118 X I,

7~ N\
Length = Circumference =2xr,
=2ar X(r +h), b
SAC}'[indEl’ = 271’1’(7’ + h) . Acircle= xr?

b) Find the surface area of the cylinder from question 4b.

Solution:
SAcylinder = 27”’2 + 27Trh ,
SA =27 x3*+27x3x10
=27 X9+ 27 x 30

= 187 cm? + 607 cm?>
2

10cm

="T78rcm
~ 245.04 cm?.

6. Volume and Surface Area of Pyramids:

a) How do you calculate the volume of a pyramid?

Solution:
1
Volume = 3 X Base Area X Height
1 2
V=—=Xb"Xh
3
1, bh
prramid = gb h or prramid =
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b) If a pyramid has a square base with side length 4 c/ and height 6 cm , what is its volume?

Solution:

Base Area =4 x4

b*>=16cm? _
h — 6cm 6cm
1
V=—=b%h
3 4em dem

1
Volume = E X 16cm? X 6cm

1 2
=§><6cm><16cm

6
= ;m X 16 cm?

=2cm X 16 cm?
=32cm’.

7.Volume and Surface Area of Cones:

a) What is the formula for the volume of a cone? -

Solution:

1
Volume = 3 X Area of Base X Height

1

Veone =

where r is the radius of the base and & is the height.

b) Calculate the volume of a cone with radius 2 c and height 7 cm .

Solution:

1 2
Veone = —xr h,

3

1
—>V=§7r><(2cm)2x7cm

1 Tem
= 577,' X22em?xTem

v 2¢cm

=§7T X4cem?xTem

28
il cm?

3
~29.32cm3.

0 ) Acacia Tutoring Australia www.acaciatutoring.com.au info@acaciatutoring.com.au

—rr?h, L

Page 4 of 12


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

Member of the Australian Tutoring Association

8. Practical Application:

a) You need to paint a rectangular prism shaped box with dimensions 2m X 1 m X 1 m . If one can of
paint covers 5 square metres , how many cans do you need?

Solution:
Surface Area =22 X 1)+22x1)+2(1 x 1)

= 10m?2.

Coverage = 5m?/can

10m%
SwmZ/can

=2cans.

Cans needed =

b) A water tank in the shape of a cylinder has a radius of 1.5 metres and a height of 3metres. How
many litres of water can it hold? (1 m> = 1,000L).

Solution:
chlinder =nr’h :
Volume inm?® =7 x 1.52x 3
=21.20575m’.
VolumeinL : (1m® = 1000 L)
21.20575m° x 1,000 L/m® = 21,205.75 L
~ 21,206 litres.
9. Comparing Shapes:
a) Compare the volumes of a cube with side length 4 cm and a cylinder with radius 2 cm and height
dem.
Solution:
Cube volume:
s3=43
=64cm’.
Cylinder volume
pi x 22 x4
= 167 cm®
~ 5027 cm?.
So: Veuve > Veyiinaer, therefore the cube has a greater volume.
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10. Transformations and Angle Relationships.

10-1. Translation and Angle Relationships.

A triangle A BC with vertices A(2, 3),B(4, 1),and C(1, 1) is translated 3 units to the right and 2
units up to form triangle A'B'C’.

a) Determine the coordinates of the vertices of triangle A’B'C".

b) Confirm the ZCA B is the same as £C'A’B’, by
1) finding the slope of each line then,
Il) finding the angles between each.

Solution:
a) Coordinates of A’B'C":

A translation 3 units right adds 3 to the x — coordinate , and 2 units up adds 2 tothe y — coordinate.

ForA(2,3) :
xX'=2+3=5,
y=3+2=5.

So,A'(S, 5).

ForB(4,1) :
X =4+3=7, 3 ’ ° o
yV=142=3.

So,B'(7,3). C=(1,1) B=(4)1)

ForC(1,1) :
xX=1+3=4, 10 1 2 3 4 5 6 7 8 9
yV=14+2=3. 1

So,C'(4,3).

The vertices of triangle A’'B'C"are A'(5, 5),B'(7, 3), and C'(4, 3).
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b) Corresponding Angle:

)
Slope of ABand A'B’":

FromA(2,3)toB(4,1),

rise

Slope =
run

_NnThn
_x2_xl
_1-3
)
-2

2
=-1.

FromA’(5, 5)to B'(7, 3),
rise

Slope =
run

_ NN

Xy — X
_ 3-5

I
To find the £CA B, use the slopes of :

AB(slope = — 1) and
AC(slope =2).

The angle 6 between two lines with

slopes m; and m, is given by :

mo — nmy
tanf = | ——
1 + mym,

2—(=1)
1+@)(=D
241

=3
0 = tan"!(3)
~ 71.6°

(£ @ Acacia Tutoring Australia

Slope of ACand A'C":

FromA(2,3)toC(1,1),

rise

Slope =
run

Y2—0N

X2 — X
_1-3
T 1-2
=2
-1

=2.

FromA'(5, 5)to C'(4, 3),
rise

Slope =
run

Y2 =
Xy — X|
3-5
4-5
-2
-
=2.
To find the £C'A’B’, use the slopes of :
A'B'(slope = — 1) and
A'C'(slope =2).

The angle 6 between two lines
with slopes m; and m, is given by :

My — m
tanf = | ———
1 +mm,
| 2-(=1D
T+ @1
_|2+1
T l1-2
13
=1
=3
0 = tan™!(3)
~ 71.6°.

Therefore zZCAB = 2C'A'B’.

Translations preserve angles and parallelism.

The corresponding angle is approximately 71.6°.
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10-2. Reflection and Parallel Lines.

A quadrilateral PQ RS with vertices P(1,2),0(3,2),R(3,0),and S(1, 0) is reflected over the
line y = x to form quadrilateral P’'Q’'R'S’.

a) Find the coordinates of P'Q’'R’S".
b) 1) Check PQ || SR,
Il) Prove that P'Q’ || S'R’ after the reflection, and,

Ill) Identify the co-interior angle formed with a transversal line P'S’.

Solution:
a) Coordinates of P’Q'R'S":

Reflection over y = x swaps the x— andy — coordinates : (x,v) = (, x) .

ForP(1,2) : P(2,1).
ForQ(3,2) : 0'(2,3).
ForR(3,0) : R'(0, 3).
ForS(1,0) : S'(0, 1).

The verticesare P'(2, 1),0'(2,3),R'(0, 3),and S'(0, 1).

4
R'=(0, 3) Q'=(2,3)
3@ @
P=(1,2) Q=(3,2)
2 O @
S'=(0,1) P'=(2, 1)
1@ O
S=(1,0) R=(3,0)
@ o
2 —1 0 1 2 3 4 5
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b) Parallel Lines and Co-interior Angle:

1)
Checkif PQ || SR :

Slope of PQ :
FromP(1,2)=(x;, y;)to

0(3,2) =(x2,0)

rise

Slope =
run
Y2=N

Xy — Xy
_ 2-2

3

= 0 (horizontal line).

Slope of SR :
From S(1, 0) = (x;, y;) to

R(3,0) = (x5, ¥,)

rise
Slope =
run
_ NN
Xy — Xy
B 0-0
T 3-1

= 0 (horizontal line).

Since slopes are equal, PQ || SR.

4
R'= (0, 3) Q'=(2,3)
3@ ®
P=(1,2) Q=3 2)
2 o @
S'=(0,1) P'=(2 1)
1@ o
S=(1,0) R=(3,0)
L @
-1 0 1 2 3 4
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i)
After reflection, check P’'Q" || S'R’ :

Slope of P'Q’ :
From P'(2,1)to Q'(2,3),
3-1

Slope = —— 5
P 2

(undefined, vertical line). R (0,3) Q=29

Sl

P=(1,2) Q=(3,2)

Slope of 'R’ : 2
From $’(0,1) to R'(0,3), §=01 P'= (2 1)

3—-1 S2(1,0) R=(3,0)

S|Ope = —— 4 0 1 > 4 5

-0

(undefined, vertical line).

ol o

Since both are vertical, P’'Q" || S'R’.

Therefore reflections preserve parallelism.

Since PQ || SR, the image lines P'Q’" || S'R’.

)
Transversal P'S’ :

From P'(2,1) to §'(0,1),
1-1

Slope = —— 5
= 0 (horizontal line). 4
R'=(0,3) Q'=(23)

Co-interior angles :
P=(1,2) Q=(3,2)

P'Q"and S'R’ are vertical (parallel), and P’S’is horizontal. 2
The angle between P'Q’ (vertical) and P'S’ (horizontal) is 90°.

S=(1,0) R=(3,0)

Similarly, the angle between S’R"and P'S"is 90°. 2 4 o T b 7

Co-interior angles sum to 180° :
— 90° + 90r°
= 180°.

P'Q" || S’R’, and the co-interior angles are each 90°, summing to 180°.
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10-3. Rotation

A point M( 2, 4) is rotated 90° clockwise about the origin to form point M'.
Find the coordinates of /'.

Solution:
Coordinates of M':

A 90° clockwise rotation about the origin maps (x,y) = (y, — Xx) .
M(2,4)—> M(4,-2).

Rotaion Coordinate Rules (around the origin)

90° counterclockwise or 270° clockwise
(x,y) = (=y,x)

180° clockwise or 180° counterclockwise
(x,y) = (=x, =)

90° clockwise or 270° counterclockwise
x,y) = (y,—x)
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Additional Notes for Teachers:

Learning Outcomes: Students should understand how to calculate volume and surface area for basic 3D
shapes and apply these calculations in practical contexts.

Teaching Strategies: Use physical models or digital tools to visualise how volume and surface area relate
to each shape. Encourage students to explore how changing one dimension affects volume and surface
area. Relate concepts to real-life scenarios like packaging, construction, or art projects.

Assessment: Assess through problems requiring calculation of volume and surface area, comparisons
between shapes, and practical applications.

Resources: Use 3D models, volume and surface area apps, or real-world objects for hands-on learning.

This question set aligns with the Australian Curriculum for Year 8, focusing on the proficiencies of
understanding, fluency, problem-solving, and reasoning in measurement and geometry, specifically in the
context of volume and surface area.

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
beneﬂts everyone, and making resources universally accessible ensures we build a more e —E———
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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