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2 Geometry

2.1 Overview

LEARNING SEQUENCE
2.1 Overview
2.2 Review of angles
2.3 Two-dimensional geometric shapes
2.4 Three-dimensional objects
2.5 Two-dimensional representations of three-dimensional objects
2.6 Review: exam practice

CONTENT
In this chapter, students will learn to:
• recognise the properties of common two-dimensional geometric shapes, including squares, rectangles and

triangles, and three-dimensional solids, including cubes, rectangular-based prisms and triangular-based
prisms

• interpret different forms of two-dimensional representations of three-dimensional objects, including nets of
cubes, rectangular-based prisms and triangular-based prisms [complex].

Fully worked solutions for this chapter are available in the Resources section of your eBookPLUS at
www.jacplus.com.au.
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2.2 Review of angles
2.2.1 Angles
Angles are formed at the point of intersection between two straight lines

Angles can be named using capital letters of the English alphabet. A common way to name an angle is to
use three letters: two letters to represent the arms of the angle, and a third letter to represent its vertex. The
letter representing the vertex is always placed in the middle (between the two letters representing the arms).

O

X

Y

Instead of writing the word angle, we use the symbol ∠.
In the diagram shown, the angle at O can be written as ∠XOY or ∠YOX.
Alternatively, the angle at O could be written ∠O.
Adjacent angles share a common side (arm). ∠MNO and ∠ONP at right are

adjacent angles as they share the arm NO.
M

∠MNO + ∠ONP = 90°

N P
Complementary angles

O

Complementary angles add to 90°. ∠MNO and ∠ONP at right are
complementary angles.

∠QRS + ∠SRT = 180°

Q R
Supplementary angles

T

S

Supplementary angles add to 180°. ∠QRS and ∠SRT at right are
supplementary angles.

Vertically opposite angles are formed when two lines intersect. The
intersection creates two sets of equal sized angles, as shown at right.

b
a a

b

Vertically opposite anglesAngles can be classified according to their size.

An acute angle is greater than 0°,
but less than 90°.

A right angle is an angle that
equals exactly 90°.

An obtuse angle is greater than
90° but less than 180°.

A straight angle equals exactly
180°.

An reflex angle is greater than
180° but less than 360°.

A revolution or a perigon is an
angle that equals exactly 360° (a
full circle).

Parallel lines

a
c

Transversal

b

d

e
g

f

h

Parallel lines never intersect; the distance between them is constant
along their lengths. Parallel lines are marked with identical arrowheads.
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A straight line that crosses two parallel lines is called a transversal. A transversal creates three sets of
angle pairs as follows.

WORKED EXAMPLE 1

120°

x z
y

Find the value of the pronumerals in the diagram.

THINK WRITE

1. The angles y and 120° are vertically opposite, so
they are equal.

y = 120°

2. The angle z and the angle marked 120° form a
straight line, so they are supplementary angles (i.e.
they add to 180°). Subtract 120° from 180° to find z.

z = 180° − 120°
= 60°

3. The angles x and z are vertically opposite, so they
are equal.

x = 60°

WORKED EXAMPLE 2

c
d

a

e

3b

115° 30°
Calculate the value of the pronumerals in the diagram.
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Angle pair Positions Relationship

Corresponding angles
(F angles)

The same size. For example,
in the parallel lines preceding this table:
a = e; b = f; d = h; c = g.

Alternate angles (Z angles) The same size. For example, in the parallel
lines preceding this table:
c = f; d = e.

Co-interior angles (C angles) Supplementary. For example, in the parallel
lines preceding this table:
c+ e = 180°; d+ f = 180°.
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THINK WRITE

1. Angle a is vertically opposite to 115°; so a is equal
to 115°.

a = 115°

2. 3b and 30° are supplementary (add to 180°). Write
an equation to represent this.

3b + 30° = 180°

3. Solve the equation for b by subtracting 30° from
both sides, then dividing both sides by 3.

3b + 30° − 30° = 180° − 30°
3b = 150°
3b

3
= 150°

3
b = 50°

4. a and c are co-interior and so add to 180°. Write an
equation to represent this.

a + c = 180°

5. Substitute a = 115° into the equation and solve for
c by subtracting 115° from both sides.

115° + c = 180°
115° + c − 115° = 180° − 115°

c = 65°
6. e and 30° are corresponding and hence are equal. e = 30°

7. c, d and e form a straight line so they add to 180°.
Write an equation to represent this.

c + d + e = 180°

8. Substitute c = 65° and e = 30°. Solve for d by
adding 65° and 30°, then subtracting 95° from both
sides.

65° + d + 30° = 180°
d + 95° = 180°

d + 95° − 95° = 180° − 95°
d = 85°

Digital document SkillSHEET Classifying angles (doc-6452)

Video eLesson Parallel lines (eles-2309)

Interactivities Alternate angles (int-3971)

Calculation of angles associated with parallel lines (int-3972)

Co-interior angles (int-3970)

Corresponding angles (int-3969)

Vertically opposite and adjacent angles (int-3968)

2.2.2 Angles around a point

y x

z

y + x + z = 360°

Angles with a commonvertex that form a circle add to 360°. In the example at right,
x+ y+ z = 360°.
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WORKED EXAMPLE 3

Find the value of the pronumerals in each of the following.
a.

88°a

b.

b

47°180°

c.

c c

c c

cc

cc

THINK WRITE

a. 1. These angles form a circle, so they must add
to 360°. Write an equation to represent this.

a. a + 88° = 360°

2. Subtract 88° from 360° to determine the
value of a.

a + 88° − 88° = 360° − 88°
a = 272°

b. 1. These angles form a circle, so they must add
to 360°. Write an equation to represent this.

b. b + 180° + 47° = 360°

2. Add 180° and 47° to simplify the left side of
the equation.

b + 227° = 360°

3. Subtract 180° and 47° from both sides to
determine the value of b.

b = 360° − 227°
b = 133°

c. 1. These angles form a circle, so they must add
to 360°. Write an equation to represent this.

c. c + c + c + c + c + c + c + c = 360°

2. There are eight equal angles in this diagram.
Simplify the equation by collecting like
terms.

8c = 360°

3. Divide both sides by 8 to determine the value
of c.

8c

8
= 360°

8
c = 45°

Interactivity Angles at a point (int-6157)

b

a
c

2.2.3 Angles and triangles
Interior angles
In the triangle at right, a+ b+ c = 180°, where a, b and c represent the
three interior angles of the triangle.

Sum of interior angles of a triangle
The sum of the interior angles of a triangle is 180°.
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This rule can be used to find unknown values of interior angles of triangles.

WORKED EXAMPLE 4

a

33°

65°

Calculate the value of the pronumeral in the triangle shown.

THINK WRITE

1. The sum of the three interior angles is 180°. Write
this as an equation.

a + 33° + 65° = 180°

2. Simplify the equation by adding 33° and 65°. a + 98° = 180°

3. Solve the equation for a by subtracting 98° from
both sides of the equation.

a + 98° − 98° = 180° − 98°
a = 82°

Exterior angles
If one edge of a triangle continues past the vertex, the angle formed is called an exterior angle.

A

B

Exterior angle

C D

The interior angle and the exterior angle next (or adjacent) to it are supplementary angles; they add to
180°. For the triangle formed by the house:

∠ACB+∠BCD = 180°
∠ACB = 180°−∠BCD
∠BCD = 180°−∠ACB
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WORKED EXAMPLE 5

A

50°

70°

60°

B

C D

Determine the value of the exterior angle ∠BCD in the diagram shown.

THINK WRITE

1. The sum of the supplementary angles, ∠ACB and
∠BCD, is 180°.

∠ACB + ∠BCD = 180°

2. ∠ACB is 60°. Subtract this value from 180° to
determine the value of ∠BCD.

∠BCD = 180° − ∠ACB
= 180° − 60°
= 120°

The sum of the interior angles of a triangle is 180°, and there are 180° in a straight angle. Therefore, we
can establish the following rule.

Exterior angle of a triangle
An exterior angle of a triangle is equal to the sum of the two opposite interior angles.

In Worked example 5, the size of the exterior angle ∠BCD could have been calculated by adding the two
opposite interior angles, ∠BAC and ∠ABC:

∠BCD = ∠BAC+∠ABC
= 50°+ 70°
= 120°

Interactivities Angles in a triangle (int-3965)

Interior and exterior angles of a triangle (int-3966)

Exercise 2.2 Review of angles

1. Consider the angles shown.

A

T

C

W A

S

A

F T

a. Name each angle using:
i. three letters ii. a single letter.

b. Name the type of each angle.
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2. Copy and complete the following table by placing the listed angles in the appropriate places.

23° 92° 122° 154° 179° 5° 90° 110° 45° 55° 270° 14° 160°

100° 78° 160° 69° 89° 190° 145° 300° 359° 80° 2° 92° 181°

Acute angles Obtuse angles Right angles Reflex angles

3. Consider the diagram at right. M

P

f

a b c

de

N

O

a. Name the six interior angles in three-letter format.
b. Name the type of angle for each of the following:

i. a ii. b iii. c
iv. d v. e vi. f

c. List the angle pairs that are complementary.
d. List the angle pairs that are alternate.
e. If e = 30°, determine the values of the remaining pronumerals.

4. Copy and complete the following sentences using the diagram at right.

a

d

e

f

b

g

h

c
a. Angle a is vertically opposite angle _____.
b. Angle a is a corresponding angle with angle _____.
c. Angle b is co-interior with angle _____.
d. Angle g is alternate to angle _____.
e. Angle h is vertically opposite angle _____.
f. Angle b is a corresponding angle with angle _____.

5. a. Draw two angles, XOY and VOW, so that they are vertically opposite each other.
b. From your angles in part a, list another pair of vertically opposite angles.

6. WE1 Find the value of the pronumerals in each of the following.

a.

a38°

b.

b110°

c.

c

22°

d.

d

19°
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e.

e

f

g

39°

f.

i

h

j

k
13°

15°

7. WE2 Calculate the value of the pronumerals in the following diagrams.
a.

130°

d

e

2b

5c

b.
72°

2i

g
2 f

3h

120°

8. WE3 Find the value of the pronumeral in each of the following.
a.

a
50°

b.
b

138°

c.

c

125°
132°

d.

d

70°

280°

e.

e

88° 100°

f.

f
f

f
98°

42°

9. Find the value of the pronumeral in each of the following.
a.

3a

3a

3a

4a2a
a

b.

2b

b
d

e

c f

40°

32.5°
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10. WE4 Calculate the value of the pronumeral in each of the following triangles.
a.

62°

45°

a

b.
43°

30°b

c. 94°

41°

c

d.

71°

20°

d

e.

50°50°

e f.
f

f f

11. WE5 Calculate the value of the pronumerals in each of the following diagrams.
a.

140°

60°

x y

b.
56°

135°p q

c.

15° 37°
m

n
d.

v

u

x 84°

12. Calculate the value of the pronumeral in the photograph.

52°

x

13. A long ladder is placed against the side of a building. The
angle that the ladder makes with the ground is 55.5°.
a. Draw a diagram of the ladder against the building and

label it.
b. Name the type of the triangle created by the ladder, the

building and the ground.
c. Calculate the exterior angle that the ladder makes with the

ground. Show this on your diagram.
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14. Identify three different angles in the photograph.
a. From the photograph, choose one group of angles that are situated around a common point. Draw

this group of angles in your workbook.
b. State the relationships between the angles you drew in part a.

15. Calculate the value of the pronumerals in the diagram.

n

z

x

25°

135°

90°

(3t + 5)°

(6a – 5)°

m

5b°

2.3 Two-dimensional geometric shapes
Geometry or Euclidian Geometry is the branch of Mathematics concerned with the study of shapes and their
properties and the relationships between shapes. The word geometry has its roots in the Greek word
𝛾𝜀o𝜇𝜀𝜏𝜌𝜄𝛼 which means ‘earth (geo-) measurement (-metron)’.

The rigorous mathematical rules of Geometry that we use today were first written in the book ‘Elements’
by the Greek mathematician Euclid, also known as the ‘Father of Geometry’.
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Two-dimensional shapes are recognised by their property of having length and width only and no
thickness. A two-dimensional shape can be drawn on a piece of paper because the surface of a piece of paper
has only two dimensions: length and width.

2.3.1 Polygons
A polygon is a closed two-dimensional shape formed by a set number of straight lines. The straight lines,
called sides, are connected to each other to form a vertex. The minimum number of sides a polygon can have
is three. The number of sides of a polygon is always equal to the number of vertices. The number of sides
also determines the name of the polygon.

Convex polygon

Polygons can be either concave or convex. A convex polygon has all interior
angles less than 180°. All its vertices point outside the polygon as shown in the
diagram.

Concave polygon

E A

D

C

B

F

A concave polygon has at least one reflex angle. This vertex points
inside the polygon. If the arms of the reflex angle are extended, they will
pass through the inside of the polygon as shown in the diagram.

The vertices of a polygon are labelled using upper case (capital) letters.
The polygon in the diagram at right is the hexagon ABCDEF.

The angles formed at the ends of a line segment inside a polygon such
as ∠A and ∠B are said to be consecutive angles or consecutive vertices.
Line segments that meet at one vertex, such as AB and BC, are also
consecutive.

Polygons can be either regular polygons or irregular polygons. Regular
polygons have equal sides and equal angles.

The sum of the internal angles of a polygon = (n− 2) × 180°
where n = the number of sides.
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Polygon

Number of
sides and
vertices Regular polygon

Sum of
angles in
the polygon

Size of one
angle in
the regular
polygon

Triangle
B

A C

3 Equilateral triangle 180° 60°

Quadrilateral 4 Square 360° 90°

Pentagon 5 Regular pentagon 540° 108°

Hexagon 6 Regular hexagon 720° 120°
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(Continued)

Polygon

Number of
sides and
vertices Regular polygon

Sum of
angles in
the polygon

Size of one
angle in
the regular
polygon

Heptagon 7 Regular heptagon 900°

128
4

7
°

Octagon 8 Regular octagon 1080° 135°

WORKED EXAMPLE 6

Name the polygons shown in the diagram, with mathematical reasons, and calculate the size of the
unknown angles.
a. ∠A = 120∘,∠B = 90∘,∠C = 132∘ and∠D = 90∘

E x°

A

C

D

B
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b. ∠A = ∠C = 90∘,∠B = 63°, ∠D = 270∘ and∠E = 115∘.
A

F E

D

C

B

THINK WRITE

a. 1. State the name of the polygon. a. The polygon is an irregular pentagon
because:
• it has five sides and five vertices

(pentagon)
• the angles are not equal in size

(irregular).

2. Determine the sum of the interior angles of a
polygon with 5 sides.

angle sum = (n − 2) × 180°
= (5 − 2) × 180°
= 3 × 180°
= 540°

3. Write an equation connecting all the angles of
the polygon.

∠A + ∠B + ∠C + ∠D + ∠E = 540°

4. Substitute any known values. 120° + 90 + 132 + 90° + x° = 540°

5. Solve the equation to determine the value of the
unknown angle.

432° + x° = 540°
x° = 540° − 432°
x° = 108°

∴∠E = 108°

b. 1. State the name of the polygon. b. The polygon is an irregular concave
hexagon because:
• it has six sides and six vertices

(hexagon)
• the angles are not equal in size

(irregular)
• one of the vertices points inside the

polygon

2. Determine the sum of the interior angles of a
polygon with 6 sides.

angle sum = (n − 2) × 180°
= (6 − 2) × 180°
= 4 × 180°
= 720°

3. Write an equation connecting all the angles of
the polygon.

∠A+∠B + ∠C + ∠D + ∠E + ∠F = 720°

4. Substitute any known values. 90°+63°+90°+270°+115°+∠F = 720°

5. Solve the equation to determine the value of the
unknown angle.

628° + ∠F = 720°
∠F = 720° − 628°

∴∠F = 92°
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Interactivities Angle sum of a polygon (int-0818)

Interior angles of a polygon (int-6166)

2.3.2 Triangles
A

b

c

C a B

A triangle is a three-sided polygon. The name of the triangle in
the diagram shown is ∆ABC. Alternative notations for this triangle
are ∆BCA and ∆CAB.

Notation:
• The sides of a triangle are labelled using lower case letters.
• The vertices of a triangle are labelled using upper case letters.
• The same letter is used to label a vertex and its opposite side,

such as vertex A and opposite side a.
The sum of the interior angles of any triangle is 180°.

∠A+∠B+∠C = 180°

Types of triangles
Triangles are classified according to their specific properties.

Triangles are classified according to their side lengths as follows.

Type of triangle Diagram Properties

Equilateral A

BC

AB = BC = AC
∠A = ∠B = ∠C = 60°

Isosceles A

BC

AB = AC
∠C = ∠B

Scalene A

C

B

Sides of different lengths and angles
are different sizes.
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Triangles are classified according to their angles as follows.

Type of triangle Diagram Properties

Right-angled A

B

C hypoten
use

∠A = 90°
The side opposite to the right angle is
called the hypotenuse.

Acute-angled A

BC

All angles are acute angles (less than 90°)
∠A < 90°
∠B < 90°
∠C < 90°

Obtuse-angled A

BC

One obtuse angle (greater than 90°)
90° < ∠A < 180°
∠B < 90°
∠C < 90°

WORKED EXAMPLE 7

Classify the following triangles by first calculating the size of the unknown angles. Provide
reasons for your answer.
a. A

x

B

C
51°

78°

b.

B

A

C

x

y

45°

c. C

B

A39° 27°α

THINK WRITE

a. 1. Write an equation connecting the three angles. a. ∠A + ∠B + ∠C = 180°

2. Substitute any known values. 51° + x + 78° = 180°

3. Solve the equation to determine the value of the
unknown angle.

129° + x = 180°
129° − 129° + x = 180° − 129°

x = 51°
4. Name the type of triangle clearly stating the

reasons.
ΔABC is an acute isosceles triangle
because
∠A = ∠B = 51° (isosceles)
∠A, ∠B, and ∠C < 90° (acute)

b. 1. Look for any sides and angles that are equal, and
hence determine the value of x.

b. AB = AC
=> the opposite angles to AB and AC
are equal in size
=> ∠C = ∠B = 45°
=> x = 45°

2. Write an equation connecting the three angles. ∠A + ∠B + ∠C = 180°
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3. Substitute any known values. y + 45° + 45° = 180°

4. Solve the equation to determine the value of y. y + 90° = 180°
y + 90° − 90° = 180° − 90°

y = 90°
5. Name the type of triangle, clearly stating the

reasons.
ΔABC is a right-angled isosceles
triangle because
∠B = ∠C = 45° (isosceles)
∠A = 90° (right-angled)

c. 1. Write an equation connecting the three angles. c. ∠A + ∠B + ∠C = 180°

2. Substitute any known values. 27° + 39° + 𝛼 = 180°

3. Solve the equation to determine the value of the
unknown angle.

66° + 𝛼 = 180°
66° − 66° + 𝛼 = 180° − 66°

𝛼 = 114°
4. Name the type of triangle clearly stating the

reasons.
ΔABC is an obtuse scalene triangle
because
∠A ≠ ∠B ≠ ∠C (scalene)
∠C is an obtuse angle as
90° < 114° < 180° (obtuse)

Digital documents SkillSHEET Classifying triangles according to the lengths of their sides (doc-6454)

SkillSHEET Classifying triangles according to the size of their angles (doc-6455)

Interactivities Classification of triangles — angles (int-3964)

Classification of triangles — sides (int-3963)

2.3.3 Quadrilaterals
A quadrilateral is a four-sided polygon. The name of the quadrilateral in the diagram shown is ABCD.
Other notations are possible as long as the letters are read in order in either a clockwise or an anticlockwise
direction: BCDA, CDAB or DABC.

A

B

C
D

The sum of the interior angles of any quadrilateral is 360°.

∠A+∠B+∠C+∠D = 360°

Every quadrilateral has two diagonals. A diagonal is a
line segment which connects two opposite angles of a
quadrilateral. In the diagram shown, AC and BD are the
diagonals of the quadrilateral ABCD.

Types of quadrilaterals
Quadrilaterals are classified according to their specific properties as follows.
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Quadrilateral Sides Angles Diagonals

Square
A B

O

CD

AB = BC = AD = CD
AB ∥ DC and BC ∥ AD

∠A = ∠B = ∠C = ∠D = 90° AC⊥BD
AC = BD
AO = OC
BO = OD

Rectangle
A B

O

CD

AB∥
=
DC and BC∥

=
AD

The symbol ∥
=
means

‘parallel and equal to’.

∠A = ∠B = ∠C= ∠D = 90° AC = BD
AO = OC
BO = OD

Parallelogram
BA

D C

O

AB∥
=
DC and BC∥

=
AD Opposite angles are equal.

∠A = ∠C
∠B = ∠D
Consecutive angles are
supplementary.
∠A+∠B = 180°
∠B+∠C = 180°
∠C+∠D = 180°
∠D+∠A = 180°

AO = OC
BO = OD

Trapezium
A B

C

O

D

AB||CD All different. No characteristics.

Isosceles trapezium
A

O

B

CD

AB||CD
AD = BC

∠A = ∠B
∠C = ∠D
Opposite angles are
supplementary.
∠B+∠D = 180°
∠A+∠C = 180°

AC = BD

Right-angled trapezium
A B

O

CD

AB||CD ∠A = ∠D = 90°
∠A+∠D = 180°
∠B+∠C = 180°

No characteristics.

Rhombus
A

B
O

D

C

AB||DC and BC||AD
AB = BC = CD = AD

Opposite angles are equal.
Consecutive angles are
supplementary.

AC⊥BD
AO = OC
BO = OD
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WORKED EXAMPLE 8

Calculate the size of the unknown angles in the following quadrilaterals.
a. A

B

C

D

115°

87°

109°

x

b.
53°

α

D

C B

A

β
θ

c. A 4 cm

71

B

CD

α β

γ

THINK WRITE

a. 1. Write an equation connecting the four angles. a. ∠A + ∠B + ∠C + ∠D = 360°

2. Substitute any known values. 109° + x + 115° + 87° = 360°

3. Solve the equation to determine the size of the
unknown angle.

x + 311° = 360°
x + 311° − 311° = 360° − 311°

x = 49°
b. 1. State the relationship between angles B and D, and

hence calculate the value of 𝜃.
b. ∠B = ∠D = 53°

=> 𝜃 = 53°

2. Write an equation stating the relationship between
angles A and D and solve the equation to determine
the value of 𝛼 and 𝛽.

∠A + ∠D = 180°
𝛼 + 53° = 180°
𝛼 + 53° − 53° = 180° − 53°

𝛼 = 127°
=> 𝛽 = 𝛼 = 127°

c. 1. State relationship between angles C and D, and
hence determine the value of 𝛾.

c. ∠C = ∠D = 71°
=> 𝛾 = 71°

2. Write an equation stating the relationship between
angles A and D and solve the equation to determine
the value of 𝛼° and 𝛽°.

∠A + ∠D = 180°
𝛼 + 71° = 180°

𝛼 + 71° − 71° = 180° − 71°
=> 𝛼 = 109°
=> 𝛽 = 𝛼 = 109°

Digital document SkillSHEET Identifying quadrilaterals (doc-5279)

Interactivities Types of quadrilaterals (int-4025)

Angles in a quadrilateral (int-3967)

2.3.4 Circles
diameter

O

ra
di
us

A circle is a two-dimensional shape represented by a closed curve formed by a set of
points equally distanced from a fixed point called the centre of the circle, O. The curve
that forms the circle is called the circumference of the circle.

The distance from the centre of the circle to any point on the circumference of the
circle is called the radius. The plural of the word radius is radii.
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The diameter of the circle is any straight line connecting two points on the circumference and passing
through the centre of the circle.

Exercise 2.3 Two-dimensional geometric shapes

1. Classify the shapes of the mazes in the diagram shown.

2. WE8 Name the polygon shown in the diagram, with mathematical reasons, and calculate the size of the
unknown angle if ∠A = 97°, ∠B = 118°, ∠C = 92° and ∠D = 124°.

A

B

C
D

E

3. Calculate the size of the unknown angles of the polygon ABCDEF and state the name of the polygon.

C

D

E
A

B

121°

123°

76°
76°

α

β

γ
F

4. Calculate the size of ∠DOC if ∠AOB = ∠BOC = 75° and ∠AOD = 110°

A B

C

D

O
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5. WE7 Classify the following triangles by first calculating the size of the unknown angles. Provide reasons
for your answers.
a. A

B

C
42°

83°

x

b. C

AB

108°
36° α

6. Calculate the size of each unknown angle, providing reasons for your answers. Use this information to
classify the triangles ∆ABC, ∆ABD and ∆ACD. D

A

C

B

α

θ

δ

β

γ

30°

7. Consider the diagram shown. A

x

z

y

BC

48°

a. What type of triangle is ∆ABC?
b. Determine the value of x.
c. Calculate the value of y.
d. Determine the value of z.

8. WE8 Calculate the size of the unknown angles in the following quadrilaterals.
a.

B

A

D

C

92°

103°
64°

x

b. A

D C

B

127°

α

9. The triangles that form the façade of Federation Square in Melbourne are right-angled triangles with the
two acute angles of approximate sizes 26.6° and 63.4°. Calculate the internal angles of each polygon
and hence state their names.

B
26.6°

A

C

63.4°

1

2

3

10. MC The line that connects the centre of the circle with a point on its circumference is called:
A. the diameter of the circle. B. a chord.
C. the circumference of the circle. D. the radius of the circle.
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11. Calculate the value of x and the size of ∠ABC.

34°

2x
B

A

C

12. Consider the diagram shown. Trapezium ABCF is
identical to trapezium CDEF.

C

BA

3ɱ

120°

E

F

D

β

a. Calculate the value of 𝛼 and the size of ∠AFE.
b. State the type of the quadrilaterals ABCF and

FCDE.
c. State the type of the polygon ABCDEF.
d. Calculate the value of 𝛽.

13. Part of the façade of the Perth Arena is displayed in the diagram shown.
a. State the type of polygons highlighted in the diagram.
b. Calculate all the interior angles of the polygon ABCDEF if AB ∥

=
EF, CD ∥ AB, DE ∥ AF,

DE = 1

2
AF and ∠ABC = 60°.

A

B

1

2

3

E

F

D

C

14. Consider the polygons shown in the diagram.
1.5 cm

58°
3 cm

3 cm

2 cm 2 cm

A

F

y

x

z

E D

CB

a. State the type of the quadrilateral ABEF with reasons.
b. State the type of the quadrilateral BCDE with reasons.
c. Calculate the value of the pronumerals.
d. Calculate the size of the reflex ∠FED.
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2.4 Three-dimensional objects
edges

vertex

face

Three-dimensional objects are recognised by their property of having length,
width and depth (or height). A three-dimensional object with flat surfaces
and straight edges enclosing a space is called a polyhedron with the plural
polyhedra or polyhedrons. The word polyhedron is made of the Greek
words poly- (‘many’) and -hedron (‘face’). They are also called geometric
solids or Platonic solids. Each flat surface of a polyhedron is called a face.
Each face is a polygon. Two faces of a polyhedron intersect to form an edge.
Three faces intersect to form a vertex (plural vertices).

Two basic types of polyhedrons are prisms and pyramids.

2.4.1 Prisms
Prisms are solid shapes with identical opposite polygonal ends which are joined by straight edges. They are
three-dimensional objects that can be cut into identical slices, called cross-sections.

Some common prisms and their properties are as follows.

Polyhedron Shape of the
base

Number of faces Number of edges Number of
vertices

Triangular prism Triangle 5 9 6

Cube Cube 6 12 8

Rectangular prism Rectangle 6 12 8

The following solids are also prisms. This time though the two bases are not basic polygons, they are
composite shapes.
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WORKED EXAMPLE 9

State the name, the number of faces, vertices and edges of each of the following prisms.

a. b.

THINK WRITE

a. 1. Determine the shape of the base of the prism and
state its name.

a. The base of the prism is a
rectangle.This is a rectangular prism.

2. State the number of faces. 6 faces

3. State the number of vertices. 8 vertices

4. State the number of edges. 12 edges

b. 1. Determine the shape of the base of the prism and
state its name.

b. The base of the prism is a trapezium.
This is a trapezoidal prism, or a
quadrilateral prism.

2. State the number of faces. 6 faces

3. State the number of vertices. 8 vertices

4. State the number of edges. 12 edges

Exercise 2.4 Three-dimensional objects

1. Which of the three-dimensional shapes shown are prisms?
a. b. c.

d. e.
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2. MC Which three-dimensional object is not a polyhedron is:?
A. B.

C. D.

3. State the number of faces, edges and vertices of each object.
a. b.

4. The prism shown has edges of equal length. State its name, its number of faces, vertices and edges.

5. WE9 State the name, the number of faces, vertices and edges of each of the following prisms.
a. b.

6. Draw a prism using each of the following shapes as the base.
a. b.

7. Draw a prism using each of the following shapes as the base.
a. b. c.
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2.5 Two-dimensional representations of
three-dimensional objects
2.5.1 Nets of three-dimensional objects
Prisms and pyramids can be drawn as a two-dimensional figure. This shape is called a net. In other words, a
net is a two-dimensional figure that can be folded to form a three-dimensional object.

Nets of prisms
Net of a cube
The diagram displays the net of a cube. Notice that, when folded, the faces do not overlap.

Net Cube

The following nets are also nets of a cube.

Net of a rectangular prism
The following nets can be folded to form a rectangular prism. Notice that the top and the bottom faces of the
rectangular prism are on either side of the net. These two faces cannot be drawn on the same side of the net.
The left and right faces alternate with the back and front faces.

Nets of other prisms
A net can be drawn for any type of prism.
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WORKED EXAMPLE 10

State the name of the three-dimensional object that can be formed by folding the following nets.
a. b.

THINK WRITE

a. 1. State any features of the two-dimensional shapes. a. All the shapes are equal sized squares.

2. Count the number of faces and check for any
possible overlaps or missing faces.

There are 6 faces.
There are no overlaps.
There are no missing faces.

3. State the name of the three-dimensional object. The object is a cube.

b. 1. State any features of the two-dimensional shapes. b. There are six identical rectangles and
two identical regular hexagons.

2. Count the number of faces and check for any
possible overlaps or missing faces.

There are 8 faces.
There are no overlaps.
There are no missing faces.

3. State the name of the base and the name of the
three-dimensional object.

The base is a regular hexagon.
The object is a hexagonal prism.

2.5.2 Three-dimensional objects and perspective drawing
Designers, engineers, and architects use two-dimensional drawings to represent three-dimensional objects. It
is important to understand how to construct, read and interpret such diagrams. Three-dimensional objects
can be drawn using isometric drawing.

Plans and views
In the diagram shown there are four views of a car:
• the plan view is the diagram of the object as seen looking straight at the object from above
• the side view, also called side elevation, is the diagram of the object as seen looking straight at the

object from one side; left or right
• the front view, also called front elevation, is the diagram of the object as seen looking straight at the

object from the front
• the three-dimensional representation of the object.
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plan viewthe three-

dimesnsional

representation

of the object

front view

right side view

Isometric drawing
Isometric drawing is done on isometric paper. Isometric paper is a type of graph
paper using either dots or lines that form equilateral triangles. These lines allow
the parallel lines of the original object to be maintained; however, the right angles
are drawn as either acute or obtuse angles.

The simplest three-dimensional object is the cube. Its isometric representation
is shown in the diagram at right.

The following diagrams are isometric drawings of the same rectangular prism
drawn looking from its left side and from its right side respectively.

left side

view
right side

view

front views

tops of the

shapes
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The three views of the rectangular prism are shown. Notice that the angles are 90° angles although they
have different measurements on the isometric drawing.

side view plan view front

view

WORKED EXAMPLE 11

3 cm

C

A

B

1 cm

The three-dimensional object shown in the diagram is made of
three rectangular prisms. Each rectangular prism is 3 cm long and
has a square base with side length of 1 cm.
a. Draw the object on isometric paper.
b. Draw the front, side and plan views of the object.

THINK WRITE

a. 1. Draw the first rectangular prism by first drawing the
corner at the front considering the lengths of its
dimensions.

a. 3 cm

A
1 cm

Rectangular prism A has:
• width = 1 unit
• height = 1 unit.
• length = 3 units

Note: the height and the width are
equal in length so they are represented
by lines of equal lengths.
The length is three times longer than
the other dimensions. The proportions
between the sides of the original
object have to be maintained.
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2. Complete the front face of the prism by drawing
parallel lines to the existing lines.

front face

of the prism

3. Complete the right side of the prism by drawing
parallel lines to the existing lines.

right side

face of

the prism

4. Complete the top side of the rectangle by drawing
parallel lines to the existing lines.

top face of

the prism

5. Draw the second prism by drawing parallel lines to
the existing lines.

A B

6. Draw the third prism by drawing parallel lines to
the existing lines.

A B

C

b. 1. Draw the plan view. Looking at the object from
above, only the tops of prisms A and C can be seen.

b.

A

C

2. Draw the front view. Looking at the object from the
front, only the front faces of prisms A and C can be
seen.

A

C

3. Draw the side view. Looking at the object from the
side, the sides of all three prisms can be seen.

A B

C
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Interactivities Plans and views (int-4392)

Plans and views (int-4149)

Isometric drawing (int-4393)

Isometric drawing (int-4151)

Exercise 2.5 Two-dimensional representations of three-dimensional
objects

1. Determine the shape that can be constructed using the following nets.
a. b.

2. WE10 State the name of the three-dimensional object that can be formed by folding the following nets.
a. b.

3. MC Which of the following nets is not the net of a cube?
A. B.

C. D.

4. What three-dimensional objects can be formed by folding the following nets.
a. b.
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5. WE11 The three-dimensional object shown in the diagram at right is made of four
cubes of side length 1 cm.
a. Draw the object on isometric paper.
b. Draw the front, side and plan views of the object.

6. Consider the three-dimensional object shown in the diagram.
a. Draw the object on isometric paper.
b. Draw the front, side and plan views of the object.

7. Draw an isometric diagram for the following three-dimensional objects.
a. b.

8. Draw the front view, side view and plan view for the following isometric drawings.

a.

Front

b.

Front

2.6 Review: exam practice
2.6.1 Geometry: summary
Review of angles
• An angle is formed when two lines meet at a point.
• The point at which the two lines meet is called a vertex and the lines themselves are called arms of the

angle.
• Angles are named by:
• writing the letters at the end of each arm and at the vertex (the vertex is the middle letter)
• writing the letter at the vertex only
• writing the pronumeral marking the angle inside the arms.

• Acute angles are greater than 0° but less than 90°.
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• Right angles are exactly 90°.
• Obtuse angles are greater than 90° but less than 180°.
• Straight angles are exactly 180°.
• Reflex angles are greater than 180° but less than 360°.
• A revolution (or perigon) is exactly 360°.
• Angles are measured in degrees (°).
• Complementary angles add to 90°.

b
a

a + b = 90°

• Supplementary angles add to 180°.

c d

c + d = 180°

• Angles with a common vertex that form a circle add to 360°.

f
h

e + f + g + h = 360°

g
e

• Vertically opposite angles are equal in size.

x x
y

y

• Corresponding angles are equal in size.
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• Alternate angles are equal in size.

• Co-interior angles add to 180°

Two-dimensional geometric shapes
• A polygon is a closed two-dimensional shape formed by a set number of straight lines.
• Regular polygons have equal sides and equal angles.
• A triangle is a three-sided polygon.
• Types of triangles:
• Equilateral triangles have three equal sides and three equal angles.
• Isosceles triangles have two equal sides and two equal angles.
• Acute triangles have three acute angles.
• Obtuse triangles have one obtuse angle.
• Right-angled triangles have one 90° angle.
• Scalene triangles have three sides of different length and three differently sized angles.

• A quadrilateral is a four-sided polygon.
• Types of quadrilateral:
• Squares have four equal sides and four 90° angles.
• Rectangles have opposite sides parallel and equal and four 90° angles.
• Parallelograms have opposite sides parallel and equal and opposite angles are equal.
• Trapeziums have one pair of unequal parallel sides.
• Isosceles trapeziums have one pair of unequal parallel sides and the consecutive angles of the

parallel lines are equal.
• Right-angled trapeziums have one pair of unequal parallel sides and two consecutive angles equal

to 90°.
• Rhombuses have four equal sides, two pairs of parallel sides and opposite angles are equal.

• A circle is a two-dimensional shape represented by a closed curve formed by all points equally
distanced from a point called the centre of the circle, O.

• The curve that forms the circle is called the circumference of the circle.
• The distance from the centre of the circle to any point on the circumference of the circle is called

radius. The plural of the word radius is radii.
• The diameter of the circle is any straight line connecting two points on the circumference and passing

through the centre of the circle.
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Three-dimensional objects
• A three-dimensional object with flat surfaces and straight edges

enclosing a space is called a polyhedron with the plural polyhedra
or polyhedrons. They are also called geometric solids or Platonic
solids.

edges

vertex

face• Each flat surface of a polyhedron is called a face. Each face is a polygon.
• Two faces of a polyhedron intersect to form an edge.
• Three faces intersect to form a vertex (plural vertices).
• Two basic types of polyhedrons are prisms and pyramids.
• Prisms are solid shapes with identical opposite polygonal ends which are joined by straight edges.

They are three-dimensional objects that can be cut into identical slices, called cross-sections.
• A net is a two-dimensional figure that can be folded to form a three-dimensional object.

Two-dimensional representations of three-dimensional objects
• An isometric drawing is a graphical representation of a three-dimensional object in two dimensions

using isometric paper.
• Plan view is the diagram of an object as seen looking straight at the object from above.
• Side view also called side elevation is the diagram of an object as seen looking straight at the object

from one side; left or right.
• Front view also called front elevation is the diagram of an object as seen looking straight at the object

from the front.

Exercise 2.6 Review: exam practice

Simple familiar
1. MC The sizes of the angles 𝛼 and 𝛽 are respectively

37°

37°

�

�

A. 143° and 53°.
B. 53° and 143°.
C. 63° and 143°.
D. 53° and 153°.

2. MC A pair of co-interior angles is
1

2

a

b

l1

l2

c

d

4

3

A. 1 and a.
B. b and 2.
C. 4 and 2.
D. 3 and b.

3. MC A quadrilateral is a polygon with the property that
A. opposite angles are equal. B. two opposite sides are parallel.
C. the sum of all interior angles is 360°. D. has five sides and five angles.

4. MC Which plan view matches the three-dimensional diagram shown is?
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A. B.

C. D.

5. Draw the front, right side and top view for the following object.

Front

6. Using isometric paper, draw a building with the following right side, front and top views.

7
 u

n
it

s

4
 u

n
its

7
 u

n
it

s

5
 u

n
it

s

1 unit 1 unit

1 unit
1 unit

2 units

8 units

Right side Front Top

4 units 8 units

7. Determine the size of the unknown angles in the diagram.

153°

α

β

γ

8. Calculate the value of the pronumerals.

48°

α

β

γ
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9. Calculate the value of 𝜃.
37°

52°

θ°

10. Determine the value of the pronumerals in the diagram.

155°
�

�
�

11. Construct a clearly labelled plan view, front view and side view of the letter T shown in the diagram.

36

180

45

56

72

12. Using the properties of angles and circles, determine the value of the
following measurements if CD = 8 cm.

O
C

A

D

B
γ

α

β

52

a. 𝛼
b. 𝛽
c. 𝛾
d. AB
e. OD
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Complex familiar
13. Calculate the value of 𝛼 in the diagram.

2�

�

137°

169°

D

E

A

B

C

14. Construct an isometric drawing of the following object.

15. Draw four different nets that can make a cube.
16. Determine the value of the pronumerals in the diagram.

E

F A

D C

B

60°

α
β

Complex unfamiliar
17. Calculate the values of the unknown angles in the following polygons.

A

D C

B

125°

(190 – 2x)°

x°
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18. Consider the trapezoidal prism shown in the diagram.

A

B

N

M

Q

PD

C

a. State the number of faces.
b. State the number of edges.
c. State the type of the quadrilaterals AMQD and MNPQ.
d. Which lines are parallel and equal?

19. Draw the net of the following triangular-based prism.

20. A courtyard is in the form of a regular pentagon as shown in the diagram. The side length of the
pentagon is 7.5m.

C

A
B

h

H

a. Calculate the size of the interior angles of the pentagonal courtyard.
A sand path is constructed between points A and B to separate the lawn from the flowerbed.
b. Calculate the size of the angle ABC.
A small brick fence is to be built around four sides of the courtyard.
c. Calculate the length of the fence required.
d. How many bricks are required if 25 bricks are used to build 1m of the fence?
e. Calculate the total cost of the fence if one brick costs $ 0.95.

Units 3 & 4 Sit exam
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Answers
2 Geometry
Exercise 2.2 Review of angles
1. a. i. ∠CAT or ∠TAC

∠WAS or ∠SAW
∠FAT or ∠TAF

ii. ∠A
∠A
∠A

b. Reflex
Obtuse
Acute

2. See the table at the bottom of the page.∗

3. a. ∠NMP, ∠MNP, ∠MPN, ∠NOP, ∠OPN, ∠ONP
b. i. Right angle

ii. Acute angle
iii. Acute angle
iv. Right angle
v. Acute angle
vi. Acute angle

c. b and c, e and f
d. b and e, c and f
e. a = 90°, b = 30°, c = 60°, d = 90°, f = 60°

4. a. b b. e c. g
d. d e. e f. h

5. a. Sample responses can be found in the Worked Solutions
in the online resources.

b. ∠XOV and ∠YOW
6. a. a = 38°

b. b = 110°
c. c = 22°
d. d = 19°
e. e = 39°, g = 141°, f = 141°
f. i = 13°, h = 15°, k = 152°, j = 152°

7. a. b = 65°, c = 10°, d = 50°, e = 130°
b. f = 60°, g = 60°, i = 36°, h = 20°

8. a. a = 310° b. b = 222°
c. c = 103° d. d = 10°
e. e = 82° f. f = 73.3°

9. a. a = 22.5°
b. c = 40°, b = 32.5°, d = 42.5°, e = 42.5°, f = 65°

10. a. 73° b. 107° c. 45°
d. 89° e. 80° f. 60°

11. a. x = 40°
y = 80°

b. q = 45°
p = 79°

c. m = 128°
n = 52°

d. x = 96°
v = 42°
u = 42°

12. x = 38°

13. a.

Ground

Wall Ladder

124.5°55.5°

b. A scalene triangle
c. 124.5°

14. a. Sample responses can be found in the Worked Solutions
in the online resources.

b. Sample responses can be found in the Worked Solutions
in the online resources.

15. a = 23.3°
b = 5°
z = 45°
m = 45°
n = 90°
x = 155°
t = 50°

Exercise 2.3 Two-dimensional geometric
shapes
1. Top row: Regular octagon, equilateral triangle, circle

Second row: Regular hexagon, square, regular pentagon
2. ∠E = 109° ABCDEF is an irregular pentagon.
3. 𝛼 = 104°

𝛾 = 284°
𝛽 = 12° ABCDEF is an irregular pentagon.

4. ∠DOC = 100°
5. a. x = 55°

Scalene triangle
b. 𝛼 = 36°

Since two angles are the same it is an isosceles triangle.
6. ∆ABC is an isosceles triangle, ∆ABD is a right-angled

triangle, ∆ACD is an equilateral triangle, 𝛽 = 30°,
𝛼 = 120°, 𝛾 = 60°, 𝜃 = 60°, 𝛿 = 60°.

7. a. Isosceles triangle b. x = 48°
c. y = 132° d. z = 48°

8. a. x = 101°
b. 𝛼 = 53°

9. Polygon 1: Trapezium
Angle 1: 90°
Angle 2: 90°
Angle 3: 63.4°
Angle 4: 116.6°
Polygon 2: Rhombus
Angle 1: 53.2°
Angle 2: 53.2°
Angle 3: 126.8°
Angle 4: 126.8°

*2.
Acute angles Obtuse angles

Right
angles Reflex angles

2°, 5°, 14°, 23°, 45°,
55°, 69°, 78°, 80°, 89°

92°, 92°, 100°, 110°, 122°,
145°, 154°, 160°, 160°, 179°

90° 181°, 190°, 270°, 300°, 359°
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Polygon 3: Quadrilateral
Angle 1: 63.4°
Angle 2: 90°
Angle 3: 116.6°
Angle 4: 90°

10. D
11. x = 28°

∠ABC = 56°

12. a. 𝛼 = 20°
∠AFE = 120°

b. Isosceles trapezium

c. Hexagon d. 𝛽 = 120°
13. a. Polygon 1 is a concave hexagon, polygon 2 is an

irregular pentagon, and polygon 3 is a concave hexagon.
b. ∠AFE = 120°, ∠FED = 60°, ∠EDC = 120°,

∠DCB = 300°
14. a. ABEF is an isosceles trapezium, AF ||BE,AB = EF

b. BCDE is a rectangle because BC ∥DE, BE ∥CD

c. x = 122°, y = 58°, z = 122°
d. ∠FED = 148°

Exercise 2.4 Three-dimensional objects
1. b and e.
2. C
3. a. 7 faces, 15 edges, 10 vertices,

b. 10 faces, 24 edges, 16 vertices
4. Cube, 6 faces, 8 vertices, 12 edges
5. a. Triangular prism, 5 faces, 6 vertices, 9 edges

b. Heptagonal prism, 9 faces, 14 vertices, 21 edges
6. a. b.

7. a.

b.

c.

Exercise 2.5 Two-dimensional representations
of three-dimensional objects
1. a. Triangular prism

b. Hexagonal prism
2. a. Cube

b. Rectangular prism
3. D
4. a. Triangular prism

b. Hexagonal prism
5. a.

b.

Front view

Side view Plan view

6. a.

b.

Front view

Side view Plan view
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7. a.

b.

8. a.

Front view

Side view Plan view

b.

Front view

Side view Plan view

Exercise 2.6 Review: exam practice
1. B
2. D
3. C
4. D
5.

Top view

Right view

Front view

6.

7. 𝛼 = 27°, 𝛽 = 27°, 𝛾 = 153°
8. 𝛼 = 132°, 𝛽 = 132°, 𝛾 = 48°
9. 𝜃 = 271°

10. 𝛼 = 25°, 𝛽 = 155°, 𝛾 = 25°
11. 128

Plan view

72

128

36

56

180

45

Front view

72

180

45

Side view
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12. a. 52°
b. 128°
c. 128°
d. 8 cm
e. 4 cm

13. 𝛼 = 48°
14.

15. 6 possible nets are shown

16. 𝛼 = 60°
𝛽 = 120°

17. x = 45°, ∠A = 100°, ∠B = 45°
18. a. 6

b. 12
c. AMQD is a rectangle, MNPQ is a trapezium.
d. AD and MQ,BC and NP,AM,BN,CP and DQ.

19.

20. a. 108° b. ∠ABC = 36°
c. 30m d. 750 bricks
e. $ 712.50
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