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Similar FiguresSimilar Figures
Lesson 5-9

Vocab

Essential 
Question

How can you identify 
and represent 
proportional 
relationships?

Common Core 
State Standards

Content Standards 
7.RP.2, 7.RP.2c

Mathematical 
Practices 
1, 3, 4

Vocabulary

similar
congruent 
corresponding parts

Math Symbols
� is read is congruent to 
˜ is read is similar to

What You’ll Learn  

• Find missing measures of similar figures.
• Use scale factors to solve problems.

Real-World Link

Kites It is believed that kites were first flown in China 
more than 2500 years ago. Since then, kites have been 
used to transport materials, to pull carriages, and as 
 tools for scientific research. However, a typical kite that 
you might fly in your backyard is much smaller and 
usually comes in the shape of a triangle or quadrilateral.

Interactive 
Study Guide

See pages 115–116 for:
• Getting Started
• Real-World Link
• Notes

Words  Similar figures are figures that have the same shape but not 
necessarily the same size. If two figures are similar, then

•  the corresponding angles are congruent, or have the same 
measure, and

•   the corresponding sides are proportional and opposite 
corresponding angles.

Model
B

A C  X

Y

Z

Symbols � ABC ∼ � XYZ 
∠ A � ∠ X, ∠B � ∠Y, ∠C � ∠Z and   AB _

 

XY
   =    BC _

 

YZ
   =    AC _

 

XZ
  

Similar FiguresSSKey Concept

Figure ABCD is similar to figure EFGH. In symbols, ABCD ˜ EFGH.

B

D

A C

F

H

E G

Similar figures have corresponding parts. These are angles and sides in the 
same position.

Corresponding Angles Corresponding Sides

∠A � ∠E

∠B � ∠F

∠C � ∠G

∠D � ∠H

 −−

 AB  �  −−

 EF 

 −−

 BC  �  −−

 FG  

 −−

 CD  �  −−

 GH 

 −−

 DA  �  −−

 HE 
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Objectives find missing measures of similar figures, 
use scale factors to solve problems involving similar 
figures

Building on the Essential Question
At the end of the lesson, students should be able to 
answer “How can you determine whether triangle A 
or triangle B is the original triangle if the triangles are 
similar, the sides of A are smaller than the sides of B 
and the scale factor is 0.25?”

2 Teach the Concept
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Proportionality and Linear Relationships

Since corresponding sides are proportional, you can use a proportion or the scale 
factor to determine the measures of the sides of similar figures when some measures 
are known.

The figures are similar. Find each missing measure.

 a. B

A
4 cm

6 cm

C

E

D
12 cm

x cm

F

  Since 	ABC ∼ 	DEF, the corresponding angles are congruent and the 
corresponding sides are proportional.

   
BC _ EF   =   AC _ DF   Write a proportion.

  
6 _ x   =   4 _ 12   Replace BC with 6, EF with x, AC with 4, and DF with 12.

  6 · 12 = x · 4 Find the cross products.

 72 = 4x Simplify.

 18 = x Division Property of Equality

  The length of   −−

 EF  is 18 centimeters.

 b. 

28 ft

49 ftR

U

S

T

d ft

4 ft

X

Y

W

Z

  Figure RSTU ∼ figure WXYZ. The corresponding sides are proportional.

    RS _ WX   =   RU _ WZ   Write a proportion.

    49 _ 
d

   =   28 _ 4   Replace RS with 49, WX with d, RU with 28, and WZ with 4.

  49 · 4 = d · 28 Find the cross products.

  196 = 28d Simplify.

  7 = d Division Property of Equality 

  The length of   −−−

 WX  is 7 feet.

 1a. L O

M N

5 cm

b cm

P S

Q R

30 cm

24 cm

  1b. 

G

J

K

I

H

a cm 14 cm

L

7 cm
10 cm

4 cm

 

Tutor

Example 1

  Do these problems to find out.  Got It ?Got It ?

4 cm 8 cm

Alternative Method

You can also use ratios 
that compare sides 
within the figures. In 
Example 1a, 

 you can use   6 _ 4   =   x _ 
12

  .
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Example 1

What’s the Math? find measures of similar figures
• What is the missing measure in Example 1a? the 

length of side  
−−

EF  in �DEF

• Which side in 	ABC corresponds to side   −−EF  in 	DEF? 
−−

BC 

• What is the missing measure in Example 1b? the 
length of side  

−−

 WX  in figure WXYZ

• Why are the lengths of sides   −−RS ,   −−RU ,   −−WX , and   −−WZ  
included in the proportion? −−

WX  corresponds to  
−−

RS  in 
figure RSTU and  

−−

WZ  corresponds to  
−−

RU . Since RS, RU, 
and WZ are known, the proportion can be solved to 
find the missing measure WX.

Need Another Example?
The figures are similar. Find each missing measure.
a. 

BA

C D

12

33

NM

O Px

3

8.25

b. 
10

5

24 x

12
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Scale Factor

The scale factor is the 
constant of 
proportionality. In 
Lesson 5–5, you learned 
that proportional 
relationships can be 
described using 
equations of the form 
y = kx, where k is the 
constant of 
proportionality.

<

The figures are similar. Find each missing measure. (Example 1)

 1. P

5 cm
12 cm

R

Q
D

x cm
8 cmF

E

  2. 

Q

ON

P

M L

KJ
12 in.

27 in.

36 in.

x in.

7 in.

9 in.

 3. The logo for an electronics store is made from similar trapezoids as shown. What is 
the length of the missing measure? (Example 2) 2 units 

Guided PracticeGuided Practice
Check

3   
1

 
_ 
3

   cm 21 in.

e

4816 x

Recall that the scale factor is the ratio of a length on a scale drawing to the 
corresponding length on the real object. It is also the ratio of corresponding sides 
in similar figures.

An architect is using similar triangles to design a 
decorative window for the entrance of a new office 
building. If �ABC ∼ �DEF, find the length of 
segment DF.
Find the scale factor from 	DEF to 	ABC by finding the 
ratio of corresponding sides with known lengths.

scale factor:   BC _ 
EF

   =   18 _ 9   or 2

Words
Tw times a length on triangle DEF is a 

corresponding length on triangle ABC.

Variable Let m represent the measure of   −−

 DF .

Equation 2m = 25.5

2m = 25.5 Write the equation.
 m = 12.75 Divide each side by 2.

So, the length of   −−

 DF  is 12.75 inches.

 2. A rectangular blue tile has a length of 4.25 inches and a width of 
6.75 inches. A similar red tile has a length of 12.75 inches. What is the 
width of the red tile? 20.25 in.

Scale FactorScale Factor

Tutor

Example 2

9 in.

D

E F

A

BC

25.5 in.
18 in.

18 in.

  Do this problem to find out.  Got It ?Got It ?
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Example 2

What’s the Math? find measures of similar figures
• Why is the ratio   BC_

EF
  used to find the scale factor from 

	DEF to 	 ABC? −−

BC  and  
−−

EF  are corresponding sides, 
and both lengths are known.

• What measure do you need to find? the length of  
−−

DF 

• What side in 	 ABC corresponds to   −−DF ? −−

AC 

• Why is 2 times the measure of   −−DF  equal to 25.5? The 

ratio of lengths of corresponding sides  AC_
DF

 is equal to 

the scale factor 2, and the measure of  
−−

AC  is 25.5; 
25.5_
DF

= 2 can be written as 2 · DF = 25.5.

Need Another Example?
Nested boxes are a series of boxes that fit inside one 
another. The faces of the boxes are similar rectangles. 
A face on a larger box has a length of 24 centimeters 
and a width of 13.5 centimeters. If the width of a face 
on a smaller box is 9 centimeters, what is the length 
of the smaller box? 16 cm

Formative Assessment
Guided Practice Use these exercises to assess 
students’ understanding of the concept of the lesson. 
If they need more help, use the Personal Tutors 
available online.

Tell students that quadrilateral WXYZ is similar to 
quadrilateral PQRS. Ask them to find QR if XY is 25 
meters, WX is 52 meters, and PQ is 10.4 meters. 5 m 

Tell students that q

TICKETTICKET
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