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Lesson 19B Similar Figures

Use What You Know

You have learned how to use proportional reasoning to solve problems. In this lesson, 
you will learn how to use proportions to find unknown measures in similar figures. 
Take a look at this problem.

Caden has a TV with a screen that is 32 inches wide by 18 inches high. He wants to buy a 
new TV that has the same proportions of width and height but is larger. If the new TV is 
48 inches wide, how high will it be?

32 in.

18 in.

48 in.

?

Use the math you already know to solve the problem.

a. Write a fraction that gives the ratio of the width of the small TV to the width of the big TV.

b. Write the fraction in simplest form.  

c. The ratio of the width of the small TV to the width of the big TV is equal to the ratio of 
the height of the small TV to the height of the big TV. Write a proportion to find the 
unknown height.

d. Solve to find the height of the big TV.  

7.GM.2
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Find Out More

Lesson 19B Similar Figures

Two figures are congruent if they have the same size and shape. Similar figures have the 
same shape but do not necessarily have the same size.

The two triangles below are similar.
This is written using symbols as ∆ABC ~ ∆DEF.
The symbol ~ means “is similar to.”

A

B C

D

E F

If two figures are similar, their corresponding angles are congruent. The symbol > means “is 
congruent to.” Also, if two figures are similar, their corresponding sides are proportional. This 
means that the ratios of the side lengths of corresponding sides are the same.

Corresponding angles 
are congruent.

/A ù /D
/B ù /E
/C ù /F

Corresponding sides are 
proportional.   AB ··· DE   5   BC ··· EF   5   AC ··· DF  

You know that the sum of the measures of the interior angles of a triangle is 180°. This fact 
leads to the angle-angle criterion for similar triangles: If two angles of one triangle are 
congruent to the corresponding two angles of another triangle, then the triangles are similar.

Reflect
1  How are congruent � gures and similar � gures alike? How are they di� erent?
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Finding Lengths of Similar Figures

Read the problem below. Then explore different ways to find the unknown length.

Hugo has a triangular pennant that is 30 inches long and 12 inches wide at the base. 
He wants to make a similar drawing of the pennant that is 10 inches long. What should 
be the base length of his drawing?

30 in. 10 in.
?12 in.

Model It Describe the characteristics of the real pennant and the drawing.

The pennant is an isosceles triangle. The drawing must also be isosceles.

The real pennant is 30 inches long. The width of the pennant (base of the triangle) is 12 inches.

The drawing is 10 inches long. It is shorter than the real pennant, so its base must be shorter 
than the base of the real pennant.

Solve It You can write a proportion to determine the unknown side.

Find the ratios between corresponding measurements of the two triangles.

30 inches ········ 10 inches   5   12 inches ········ ? inches  
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Connect It Now you will solve the problem from the previous page.

2  How many times as long as the drawing is the real pennant?

3  Use your answer for Problem 2 to write and solve an equation to � nd the length of the 
base in Hugo’s drawing.

4  Look at Solve It. Solve the proportion to check the base length of the drawing.

5  When two � gures are similar and you know some of the measures of the � gures, how 
can you � nd a missing measure?

Try It Use what you learned to solve this problem.

6  Parallelograms ABCD and QRST are similar. Find the value of x.

A

D C14 ft

x

B

R

S T10 ft

6 ft

Q
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Identifying Similar Quadrilaterals

Read the problem below. Then explore different ways to determine whether or not 
the rectangles are similar.

Are these two rectangles similar? Explain how you know.
O

L M

N

12 m

4 m

T

Q R

S

9 m

3 m

Picture It You can use words to describe the rectangles.

All four angles of each rectangle are right angles.

Rectangle LMNO is 12 meters long and 4 meters wide.

Rectangle QRST is 9 meters long and 3 meters wide.

Solve It You can compare ratios of corresponding side lengths to see if the 
rectangles are similar.

The ratio of LM to QR is   12 }} 9 .

The ratio MN to RS is   4 } 3  .
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Connect It Now you will determine whether the rectangles on the previous page 
are similar.

7  When two � gures are similar, what must be true of the angles? Is it true of the angles in 
these rectangles?

 

 

8  When two � gures are similar, what must be true of the side lengths?

9  Tell whether or not the rectangles are similar. Explain your answer.

10  You can check your work by comparing the length-to-width ratios of both rectangles. Write 
a proportion to compare the length-to-width ratios. Show how it con� rms your answer.

Try It Use what you learned to solve this problem.

11  Are the two parallelograms similar? Explain.

R

Q T

S12 m

10 m

B

A D

C

6 cm

9 cm
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Identifying Similar Triangles

Read the problem below. Then explore different ways to determine whether or not 
the triangles are similar.

Russell is examining a map of two triangular plots of land. Are the triangular plots 
similar? Explain why or why not.

B

A C

40°

60°
E

D F

40° 80°

Model It You can see if the angle-angle criterion for similar triangles applies since 
you know the measures of two angles in each triangle.

/ A corresponds to / D            m/ A 5 40            m/ D 5 40

/ B corresponds to / E             m/ B 5 60            m/ E 5 ?

/ C corresponds to / F             m/ C 5 ?                m/ F 5 80

Solve It You can use the fact that the sum of the measures of the interior angles 
of a triangle is 180°.

Set up equations to find the unknown angle in each triangle.

∆ABC:     180 5 40 1 60 1 m/ C

∆DEF:      180 5 40 1 m/ E 1 80
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Connect It Now you will determine whether the triangles on the previous page 
are similar.

12  If two triangles have two congruent corresponding angles, how do you know that the 

 triangles are similar?  

13  Which pair of corresponding angles are shown to be congruent in the diagram? What is 
the measure of these angles?

14  What is the m/ C? What is the m/ E?

180 5 40 1 60 1 m/ C  180 5 40 1 m/ E 1 80

180 5 100 1 m/ C  180 5 120 1 m/ E

m/ C 5       m/ E 5     

15  Is / B > / E?      Is / C > / F?     

16  Tell whether or not the triangles are similar. Explain your answer. 

Try It Use what you learned to solve 
this problem.

17  Are the two triangles similar? Explain.

R

S T

58°
H

I J
24°
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Using a Proportion to Solve 
Similarity Problems

Study the model below. Then solve problems 18–20.

ExampleExample

Triangle XYZ is similar to triangle JKL. Which side of triangle XYZ
corresponds with side JL? How long is it?

Z

X

6 m

L

J K

13.5 m 
9 m 

Y

Look at how you can solve this problem using a proportion.

Side XY corresponds to side JK. Side YZ corresponds to side KL. Side XZ 
corresponds to side JL.

 XZ }} 
YZ

    5   
 JL

 }} 
KL

      XZ }} 
6

   5    13.5 }} 
9

 

Solution  

18  Mrs. Jacobs used sidewalk chalk to mark o�  two similar areas on the 
playground for a game. Write and solve a proportion to � nd the 
measure of x.

6 m

6 m

x

4 m

Solution  

Pair/Share
How can you identify 
corresponding sides in 
similar figures?

How can you identify 

Pair/Share
Are all squares similar 
to each other? How do 
you know?

Are all squares similar 

XZ 5 9 m

Use what you know 
about squares to check 
your answer.

 I can check my answer 
by writing a proportion 
using ratios of 
corresponding sides.

XZ }} 
JL

   5   YZ }} 
KL

 



©Curriculum Associates, LLC Copying is not permitted. 227Lesson 19B Similar Figures

19  Are these two triangles similar? 
Explain how you know.

 Show your work.

Solution  

20  The parallelograms below are similar. What proportion can you use to 
� nd the value of x?

9.8 yd

14 ydH

K

I

J

x

10 ydA

D

B

C

A   9.8 }} 14   5   x }} 10   

B   x }} 14   5   9.8 }} 10  

C   9.8 }} x   5   10 }} 14  

D   14 }} 9.8   5   x }} 10  

Kevin chose C as the correct answer. What did he do wrong?

 

Pair/Share
How do you find the 
third angle of a triangle 
when you are given the 
two other angles?

How do you find the 

Pair/Share
What is another 
proportion you could use 
to solve the problem?

What is another 

Find the third angle of 
one of the triangles and 
compare to see if two 
corresponding angles are 
congruent.

How can you check to 
see if you put the numbers 
in the right positions in 
the proportion?

B

A C

64º 37º

Z

Y X

79º

37º
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Similar Figures

Solve the problems.

1  If DABC , DDEF, what is the value of x, in cm?

x

16 cmA

C

B

15 cm

12 cmD

F

E

A 18 cm C 20 cm

B 19 cm D 21 cm

2  Two similar rectangular plots of land are 
shown. What is the length of the smaller 
plot of land?

A 90 ft C 99 ft

B 96 ft D 102 ft

3  Jenny has a rectangular piece of paper that is 10 inches long and 8 inches wide. She cuts 
2 inches o�  the length of the paper. How much does she have to cut o�  the width of the 
paper to get a rectangle with a similar shape to the original?

 Show your work.

Answer  

 

120 ft

84 ft
63 ft
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Go back and see what you can check off on the Self Check on page 201.

4  Isabel wants to cut fabric into triangular pieces in two di� erent sizes for a quilt she is 
making. Which triangular pieces are similar? Name the letters of the similar triangles. 
Explain how you identi� ed them. 

A ∆ABC where m/A 5 36 and m/B 5 83

B ∆DEF where m/D 5 36 and m/E 5 65

C ∆GHI where m/G 5 36 and m/I 5 79

D ∆JKL where m/J 5 36 and m/L 5 89

E ∆MNO where m/M 5 36 and m/O 5 61

Answer  

 

 

 

5  These two handicap ramps are similar. 

 Part A Using the letters that identify the di� erent side lengths, write two di� erent 
proportions that show the relationships among the lengths.

a

b

c

e

d
f

Answer   

 Part B The height and length of the smaller ramp are 2 feet and 24 feet. Find one 
possible height and length for the larger ramp.

Answer  


