Similar Shapes



Examples

NOTE: Calculations in the exercises of the unit do not require a calculator but will involve
simplifying fractions, working with decimals and simplifying divisions.

1. The pair of boxes shown are similar. Find the unknown length, area and cost of the smaller box.
The cost depends on the volume of the box.

Original Image
length scale factor = image _ 9 _3 a=3x20=15
original 12 4 4
area scale factor = 3x3-2 b= 2 x 720=405
4 4 16 16
volume scale factor = 3x3x3.27 c= 27y 3-:20=1-35
4 4 4 6 64



2. Find the unknown length in each of the triangles.

12cm
6 cm
Original
9-6 cm
12 cm
Image
18 cm
scale factor = image _18_3
original 12 2
a=3x9-6=14-4

2

16 cm

bcm
5cm

Original

12 cm

bcm

Image

16 cm

(b+5)cm

image _16 _b+5

scale factor =
original 12 b
16_b+5
12 b
16b = 12(b + 5)
16b=12b+60
4bH =60

b=15



Similar Shapes: Length

1. In each of the following the pairs of shapes are similar. Find the length of the unknown side.

35




2. In the following the pairs of shapes are similar. Find the length of the unknown side.
The mixed units are intentional.

A
A A
80 cm
36 inches 90 inches
\/
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\/ \4
A
44— 50cm —p
A
A
b cm
¢ inches
27 inches
v \/
\/
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A
12 cm
6 cm
FERVELNGE v
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24 mm



Similar Shapes: Triangles 1

1. In each of the following diagrams find the length of the unknown side.

amm
4 mm
15 inches
bcm
8 mm
18 cm
6 cm

12 yards

¢ inches

6 mm 15 cm

10 yards 12.cm
24 mm

18 cm

20 mm

15 mm

25 metres
g mm

16 mm

12 metres

18 metres




2. In each of the following diagrams find the length of the unknown side.

O feet A
6 feet A
c feet
12 feet
21 cm
> \/ \/
10 cm
<

20 inches

dm
35m /
16 inches

e inches

20 m \

16 cm
24 cm
20 cm
gcm
fcm —
<

15 cm



3. In each of the following diagrams find the length of the unknown side.

21 yards
9 feet
12 feet
ce 24 inches
¢ leet 6 feet 20 inches
) 8 inches
6 cm
12 cm
24 cm 7cm
fcm
ecm —
< 14 cm



4. In each of the following diagrams find the lengths of the unknown sides.

12 cm 6 cm
acm 25 feet 12 feet
8 cm
15 feet
bcm
30 cm
30 mm
. g mm h mm
24 inches
e inches f inches
39 mm 27 mm

14 inches 8 inches

16 inches 45 mm




Similar Shapes: Triangles 2

1. In each of the following diagrams find the length of the unknown side.

6 cm
¢ mm

bcm

10 mm

18 cm 8 mm

10 cm

4 cm

18 inches

15m

16 inches
12 m
4 inches
fm
24 metres
3 mm
g yards
16 yards 15 mm -
14 metres
12 mm

16 metres



2. In each of the following diagrams find the length of the unknown side.

12 yards
b metres

12 metres 8 metres

6 yards

10 metres

dcm
10 inches
35 mm
30 mm
24 cm
8 inches
21 mm e mm
20 cm

15cm

5cm

9cm
gcm 24 cm
28 mm h mm
6 cm
5 8 mm 6 cm
cm

ccm

f inches

4 cm

6 inches

icm

7 cm



3. In each of the following diagrams find the lengths of the unknown sides.

20 cm bem

45 cm d feet

acm 4 feet 22 feet

2-5 feet

40 cm c feet

50 cm

e inches

12 inches 18 inches

f inches 8 inches

16 inches 45 mm

30 m




4. In the following diagrams find the sizes of the unknown lengths.

Use similarity and not Pythagoras’ Theorem.
In some diagrams there are two marked angles which are equal.

28 inches

27 mm 36 inches
¢ inches
24 inches
90°
6 mm 30 mm d inches 40 inches
ES
h feet
e mm
65 mm 60 mm
15 fi w
eet 16 feet
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25 mm f mm N
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60 m
64 m
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L mm k mm



Similar Shapes: Area

1. In each of the following the pairs of shapes are similar. Find the unknown area.

A !
2
135 cm « 600 mm?2 30 mm
4—— 20cm —p
44— 18¢cm —p
\
C ) /\ l
12cm 4— 30cm ——————p ¢ mm? 24 mm
\/
9m
27 m?
dm?2
12m
A
28 cm g mm?
\/ < 60 mm >
21 cm 360 mm?
i 44— 45 mm ————>»



2. In each of the following the pairs of mirrors are similar shapes.
Find the unknown area in each case.

A
A A
80 cm
150 cm
4800 cm? 120 cm
\/
\/
\/
A A
90 cm 90 cm
\/ \j

b cm?

3. In each of the following the cards are similar. The area of the club at the centre is given.

A

e »

A

R A -

* *

125 mm? * VJ
<4+— 40mm —»

amm?

Find the area of the club at the centre of each of the other cards.

v .

4—— 50mm —p * C?an
Y .
_ V

< 60 mm » <430 mm-—»



4. In each of the following the pairs or triplets of shapes are similar. Find the unknown areas.

¥

T |

gcm

xe

10

cm



5. In each of the following the pairs of watches are similar. The diameter of each of the faces is given.
The watch faces are to be coated with gold paint. The cost depends on the area of the face.

The cost of coating one of the watch faces is given.
In each case, find the cost of coating the other watch face.

6. The end faces of buildings are shown. In each of the pairs the end faces are similar.
The number of 6 litre tins of paint required to paint one of the end faces is given.

Find the number of litres of paint required to paint the other end face.

a litres

¢ litres

b litres

<+ 6m —»



Similar Shapes: Volume

1. In each of the following the pairs of items are similar. A
Find the unknown volumes.

20 cm

= S
T

44— 28cm —p 44— 2lcm —P
A
A
72 cm

48 cm

\/ : i \ 4

16 litres
250 ml

10 cm

108 ml

16

hml




. In each of the following the pairs of items are similar.

The mass of the item depends on its volume. A
Find the unknown masses.
A
BT 15cm
EONDER 420 ] 10 em
ROWDER

=/ v =/ v

a grams 135 grams b grams

A
b ‘
12cm M
9cm 6 cm
BADY
POWDELH
\/ \j @ \J

256 grams ¢ grams

8 cm
24 grams \ © grams \
-
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3. In each of the following the pairs of items are similar.
The cost of the item depends on the volume.

Find the unknown costs.

<4— [2cm —P 4—— 16cm —P

!

£6-40

X




Length
1. a=15 b =20
2. a=375 b=120
Triangles 1
I. a=9 b=16
2. a=15 b=15
3. a=14 b=15
4, a=20 b=15
j=30 k=8
Triangles 2
1. a=16 b=112
2. a=2 b=96
3. a=18 b=16
i=36 k=12
4, a=18 b =21
=4 k=34
Area
I. a=60 b =360
2. a=2700 b=5000
3. a=180 b=280
4. a=324 b=2450
5. a=9 b =990
6. a=64 b=32
Volume
I. a=1890 b=192
2. a=128 b=40
3. a=216 b=640
©2005 D R Turnbull

c=12
c=72

c=12
c=18
c=20

c=15
1=10

c =384

¢ = 3600
c =45

¢ = 1800
c =360
c =108

¢ = 1350
c =108
c=16

Answers

d=3
d=24
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d=112

d=54
d = 8640
d=270

e=56
e =281

e =90

e =252

e=27
e =81
e =108

f=96
f=18

f=18
f=48
f=12

f=144

f =320

=128
=270
f=64
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g=12 h=128
g=12 h=144
g=35 h =36
g=12 h=9

g =640

g=>50

g=24 h =256
g=064

1=39

1=24
1=28
1=45
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