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Section 12-4 Similar Triangles and 

Other Similar Figures

Students will be able to understand and explain

• Similar figures.

• Theorems for determining similarity for triangles.

• Properties of proportion for similar triangles.

• Midsegments of triangles and quadrilaterals.

• Indirect measurements using similar triangles.
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Definition of Similar Triangles

ABC is similar to ,DEF written , ABC DEF

if, and only if, the corresponding interior angles 

are congruent and the lengths of the 

corresponding sides are proportional; that is,

, , ,A D B E C F         and

.
AB AC BC

DE DF EF
 

The common ratio of lengths is the scale factor.
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Similar Polygons

Two polygons with the same number of vertices are 

similar if there is a one-to-one correspondence 

between the vertices of one and the vertices of the 

other such that the corresponding interior angles are 

congruent and corresponding sides are proportional.
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Similar Triangle Theorems (1 of 2)

SSS Similarity for Triangles

If the lengths of corresponding sides of two triangles 

are proportional, then the triangles are similar.

SAS Similarity for Triangles

If in two triangles two sides of one triangle are 

proportional to their corresponding sides in the 

other triangle and the included angles are 

congruent, then the triangles are similar.
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Similar Triangle Theorems (2 of 2)

Angle, Angle (AA) Similarity for Triangles

If two angles of one triangle are congruent, 

respectively, to two angles of a second triangle, 

then the triangles are similar.
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Example 11a

For each figure, find a pair of similar triangles.

Because ,AE BD congruent

corresponding angles are 

formed by a transversal cutting 

the parallel segments. Thus,

CBD CAE   and

.CDB CEA   Also, ,C C  

so  CBD CAE by AA.
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Example 11b

B D   because both are right triangles. Also,

ACB ECD   because they are vertical angles.

Therefore, ACB ECD   by AA.
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Example 2

In the figure, solve for x.

Since ,ABC EDC  

.
AB AC BC

ED EC DC
 

5, 8,AB ED  and ,CD x so 12 .BC x  So,

 
5 12

5 8 12 5 96 8
8

x
x x x x

x


       

96
13 96

13
x x  
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Properties of Proportion (1 of 3)

If a line parallel to one side of a triangle intersects 

the other sides, then it divides those sides into 

proportional segments.

y w

x z

x z

y w





If a line divides two sides of a triangle into 

proportional segments, then the line is parallel to 

the third side.
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Properties of Proportion (2 of 3)

If parallel lines cut off 

congruent segments on 

one transversal, then 

they cut off congruent 

segments on any 

transversal.

If parallel lines cut off congruent segments on one 

transversal, then they cut off congruent segments 

on any transversal.



Copyright © 2020, 2016, 2012 Pearson Education, Inc. All Rights Reserved Slide - 12

Properties of Proportion (3 of 3)

Using only a compass and a straightedge, we can

divide segment AB into three congruent parts.
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Midsegments of Triangles and 

Quadrilaterals

The midsegment (segment 

connecting the midpoints of two 

sides of a triangle) is parallel to 

the third side of the triangle and 

half as long.

If a line bisects one side of a triangle and is parallel 

to a second side, then it bisects the third side and 

therefore is a midsegment.
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Example 14 (1 of 2)

In quadrilateral ABCD, M, N, 

P, and Q are the midpoints of 

the sides. What kind of 

quadrilateral is MNPQ?

NP is a midsegment in ,BCD so .NP BD

MQ is a midsegment in ,BAD so .MQ BD

Therefore, .MQ NP
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Example 14 (2 of 2)

Similarly, we can show that

.MN QP

Therefore, MNPQ is a parallelogram.
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Centroid of a Triangle

A median of a triangle is a segment connecting a 

vertex of the triangle to the midpoint of the opposite 

side. A triangle has three medians.

The three medians are concurrent. 

The point of intersection, G, is the 

center of gravity, or the centroid, 

of the triangle.

The centroid of a triangle 

divides each median in the ratio

1: 2.
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Indirect Measurements

Similar triangles have long been used to make 

indirect measurements.

We can determine the height of the pyramid using 

similar triangles.
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Example 16 (1 of 2)

On a sunny day, a tall tree casts a 40-m shadow. At 

the same time, a meterstick held vertically casts a 

2.5-m shadow. How tall is the tree?
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Example 16 (2 of 2)

The triangles are similar, so

1
2.5 40 16

40 2.5

x
x x    

The tree is 16 meters tall.


