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OVERVIEW
SYLLABUS CONTENT

MAS5-GEO-P-01 establishes conditions for congruent triangles and similar triangles and solves
problems relating to properties of similar figures and plane shapes

Develop and apply the minimum conditions for triangles to be similar

e Examine the minimum conditions needed and establish the 4 tests for 2 triangles to be similar
e Apply the minimum conditions needed and determine whether 2 triangles are similar using an
appropriate test

REVIEW OF PRIOR KNOWLEDGE

1 These two triangles are similar.

D E
Which vertex on ADEF corresponds to (matches) vertex B on AABC?  .........

Which vertex on AABC corresponds to (matches) vertex F on ADEF?  .........
Which side on ADEF corresponds to (matches) side AC on AABC? ...
Which side on AABC corresponds to (matches) side EF on ADEF? ...
Which angle on AABC corresponds to (matches) 2D on ADEF? ...
Which angle on ADEF corresponds to (matches) «B on AABC? ...

Q = 0 o 60 T 9

Complete the similarity statement for these triangles AACB ~ A ............

2 Given that these pairs of triangles are similar, find the value of the pronumerals.

a b
2
y 12 0 10 6
6 20 X
X 16 y
12
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CONDITIONS FOR SIMILAR TRIANGLES

e There are four ‘tests’ that can be used to decide if two triangles are similar.
e Unlike the congruence tests, you must write the full reasoning every time.

SSS
6
4/\ . 12
11
7 22
14 5
Three pairs of corresponding sides in the Two pairs of corresponding sides in the same
same ratio. ratio and the included angle equal.
/\ ’ V
5 6
% - /\ I/
X o]
At least two pairs of equal corresponding For a right-angled triangle, the hypotenuses
angles. (If there are two equal pairs, the third  and another pair of corresponding sides in
must be equal) the same ratio.

Example Identify congruent triangles using the four congruence tests.
Which of the tests (SSS, SAS, AAA or RHS) prove the similarity of these pairs of triangles?

NNy

AAA; Three pairs of corresponding angles. RHS; Hypotenuses and another pair of
corresponding sides in the same ratio.
In the second example, what is the scale factor?

The scale factor is the ratio of lm;izl =,

Which similarity test would be used to show that these pairs of triangles are similar?
You must write the full reasoning.

b
21 6
7
18 15 12

Two pairs of corresponding sides in the same ratio and the included
angle equal. Three pairs of corresponding sides in the same ratio.
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1 Consider these two triangles.

FOUNDATION

B a Name the angle on the larger triangle that corresponds to:
3cm i ZA iizB......... iii«2C ..
1cm
A dem Va)) ¢E 2F
b Name the side on the smaller triangle that corresponds to:
F i DE ......... iiEF ......... iiiFD ...
4 cm AB BC CA
D c Find these side ratios.
. DE . EF .. FD
2 cm 6 cm i — ii— ... iii— ..
AB BC CA
2 2 2
E d Explain why the two triangles are similar.

Corresponding angles are equal. Corresponding sides are in the same ratio.

2 Write a similarity statement for these pairs of similar triangles; for example, AABC ||| ADEF.
Be careful with the order of letters and make sure each letter matches the corresponding vertex.

Also state the reason.

a c D
B
A
X F
E
A NI A oo (AAA)
ABC ||| EDF
Atleast ......... pairs of .................. angles.
2, equal
c B 4m C
D
5 m 15m
A
F 12 m E
AABC|||DEF
the hypotenuses and another pair of corresponding sides in the same
ratio.

b B E F
7 cm 6 cm
12cm 14 cm
A C y
D
A......... [l A ......... (SAS)
ABC ||| FDE
............ pairs of corresponding sides in the
same ............... and the ............... angle
equal
2, ratio, included
d B F
E
¢ i 2 mm
D
5 mm
A

AABC|||DEF
Three pairs of corresponding sides in the same ratio.
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3

Choose the similarity test that proves that these pairs of triangles are similar.
You must write the full reasoning.

a b 9 c
60 | : 3\ : 6 )
i 4 8 4.5
75 18 -
6

At least two pairs of equal corresponding
angles.

Two pairs of corresponding sides in the same
ratio and the included angle equal.

g
3 10

Two pairs of corresponding sides in the same
ratio and the included angle equal.

the hypotenuses and another pair of Three pairs of corresponding sides in the
corresponding sides in the same ratio. same ratio.
e . f
50° 505,
5 50°
807
10 g
the hypotenuses and another pair of At least two equal pairs of corresponding
corresponding sides in the same ratio. angles.
h
12
5
6
4 18 15

Three pairs of corresponding sides in the
same ratio.
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4 State, with reasons, why these triangles are similar.

b A B F
75° 809,
24 m 75°  80°
ASm B D E
D C
Three pairs of corresponding sides in the same ratio. At least two pairs of equal corresponding angles.

| d

A 3m C E A 11m c E

5m 26 m
13m
B
10 m F
B 22 m D
F 6 m D

Two pairs of corresponding sides in the same ratio and the included For a right-angled triangle, the hypotenuses and another pair of
angle equal. corresponding sides in the same ratio.
¢ £ D f B 12m o E
40°
2
4m 6 m 9m
F C
lm B
0.5 m \
F 40
A B D
18 m

For a right-angled triangle, the hypotenuses and another pair of Two pairs of corresponding sides in the same ratio and the included
corresponding sides in the same ratio. angle equal.
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DEVELOPMENT
5 For this pair of triangles:

a Identify why the two triangles are similar
xm 20 m

1 For a right-angled triangle, the hypotenuses and another pair of corresponding
25 m S5m sides in the same ratio.

b find the value of x

6 For this pair of triangles:

a Identify why the two triangles are similar
X mm
A = B
9 mm C
3 mm
D E
5 mm

At least two pairs of equal corresponding angles.
b find the value of x

7 For this pair of triangles:

a Identify why the two triangles are similar

At least two pairs of equal corresponding angles.

b find the value of x

x 7.5
8 5
x =12
8 By using the angle sum of a triangle, decide if the given pairs of triangles are similar.
a b s
35°  100° . 62
]
100°  45°
yes no
c d
37.5°
no yes
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9 For each set of three triangles, choose the two that are similar.
Choose the appropriate test and write a similarity statement (e.g. AABC ~ AFGH).

a B D F G
% 50° 45°
95 950
50°
A C H
E 350
1
ABC ||| GHI
At least two pairs of corresponding angles.
b

F 2 D I 12 G
10 : |
6
5 N
A B
E H

ABC ||| GHI
For a right-angled triangle, the hypotenuses and another pair of corresponding sides in the same ratio.
¢ C E F H
130°
2 1~M 1300/ |06
130° D
B G
15 0.9
A 1
DEF ||| GHI
Two pairs of corresponding sides in the same ratio and the included angle equal.
d
A F 262 65 H
1.32 I:> D G <::I 325
10
E !

ABC ||| GHI
Three pairs of corresponding sides in the same ratio.
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MASTERY
10 Give reasons why the two triangles in these diagrams are not similar.

D__ 1100 Z 16; X
ST~ Ty
A B C w

2DBA = 20°, but 2ZXYW = 15°

Corresponding angles are not equal

AC =724+ 24% =25

EF = /502 — 142 = 48

11 Using Pythagoras’ theorem, show that these two triangles are similar.
AC AB BC
DF DE EF

24 D
B c
50
7 14
A F
E
Three pairs of corresponding sides in the same ratio.

12 When two intersecting transversals join parallel lines, two triangles are formed.
Explain why these two triangles are similar. Show full reasoning.

A B 5 o D
£CBE = £EHG (alternate angles on || lines)
£BCE = £EGH (alternate angles on || lines)
E ~ ABEC ||| AHEG at least two pairs of corresponding angles.
- £BEC = £GEH (vertically opposite) (not necessary, but another option)
F G H I

13 Explain why these triangles are similar. Show full reasoning.
a c

b c Y
M w £
N
E F
D
Q
P
v
L
G
U

¢DCE = £FGE (alternate angles on || lines) 2L is common £W is common
2CDE = £GFE (alternate angles on || lines) 2LQP = £LMN (corresp angles on || lines) LWVX = £WUY (corresp angles on || lines)
ACDE ||| AGFE ALQP ||| ALMN AWVX ||| AWUY

At least two pairs of equal corresponding At least two pairs of equal corresponding At least two pairs of equal corresponding

angles. angles. angles.
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14 2018 HSC Extension 1 Band 4
In triangle ABC, BC is perpendicular to AC.
Side BC has length a, side AC has length b and side AB has length c.
A quadrant of a circle of radius x, centred at C, is constructed. The arc meets side BC at E.
It touches the side AB at D, and meets side AC at F. The interval CD is perpendicular to AB.

a  Show that AABC is similar to AACD. B
E D

In AABC and AACD ¢

/ACB = ZADC (CD perpendicular to AB, AABC right-angled at C)

Z/BAC = ZCAD (common)

.. AABC ||| AACD (equiangular) F

ab

b Show that x = .

x
— = — (corresponding sides of similar triangles)
a ¢ - -

ab

c
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