
Chapter 8 - Similarity 
8.1 - Ratio and Proportion - 

1 a 
1 .  If a and b are two quantities measured in the same units, then the ratio of a to b is - with b + 0 .  

b 
The ratio of a to b can also be written as  a : b. 
Ratios are usually expressed in simplified form (lowest terms). 

Example: Simplify the ratios. 

Example: The perimeter of rectangle ABCD is 60 centimeters. The ratio of AB : BC is 3 : 2. Find the 
length and width of  the rectangle. 

Example: The perimeter of  the isosceles triangle shown is 56 inches. The ratio of LM : MN is 5 : 4. 
Find the lengths of the sides and the base of the triangle. 

Example: The measure of the angles of MKL are in the exrended rario of 1 : 2 : 3. Find the measures of 
the angles. 



8.2 -Problem Solving in Geometry with Proportion - 

I 1.  Additional Properties of Proportions 

a c  a + b  c + d  
4. If - = -, then - =-, 

b  d  b  d 

Example: 'fell whether the statement is true. 

P 3 
a )  If ' = L, then - = - 

6 10 r 5 
3 d 3 + b  d + 7  -- b) If - = -, then - - 
b  7 d b  

AB - AC 
Example: In the diagram - - - , find the length of z. 

BD CE 

2. The geometric mean of two positive numbers a and b is the positive number x such that 
.. . 

If you solve this proportion for x ,  you find that x = a, which is a positive number. 

Example: Find the geometric mean of the following sets of numbers. 

a) 8 and 18 b) 36 and 128 c) 3 and 12 





Class Examples 8.2 

Complete the sentence 

a 5 h b a 5 a 
1. If - = - t en - = 2. - = - then - = 

b 6' a b 6' 5 

Decide whether the statement is true or false . 

c 3 c-d-1 c 5 5 c 
3. -=- then --=- 4. - = - then - = ­

d 4 ' d 4 d 6' d 6 

Find the geometric mean of the two numbers. 

5. 4 and 16 6. 7 and 14 

Use the diagram and the given information to find the unknown length. 

TS TV 
7. Given -=-. Find SR ifTS =12, TU =16, UV =5 

TR TV 

T 

~ usbv 





Class Examples 8.3 


List all pairs of congruent angles and write the statement of proportionality. 


1. MiGT - ~JlDA 2. 	 f:.MPR - MPX 

In 	the diagram quadrHateral 8CDE - quadrilateral WXYZ. 

4. 	 FiD.d the scale factor of quadrilateral BCDE 

to quadrilateral ViXl'Z. 


5. 	 Find the scale factor of quadrilateral 1~'XYZ 

to quadrilateral BCDE. 	 y z 
\/ I6. 	 Find the length of XY. \ 

7. 	 Fil1d the measure of LD. 
\ 1'17 0 

I1 
8. 	 Find the perimeter of quadrilateral li\l){YZ. X 6 \IV 

9. 	 FL'1d the ratio of the peri:neter of Vi/Xr7 to the perimeter of BCD£. 

10 Find the value ofx and y if MiKJ - !l..MPN 

II . The ratio of one side of MiGT to the corresponding side of MDA is 6:7 . 

If the perimeter of 6NDA is 98 em, what is the perimeter of t:JiOT ? 

Decide vvhether the polygons are simila r. If so, find the scare factor 
of Figure A to Figure B. 

12. 



8.4 - Similar Triangles 

Example 1: 

In the diagram, ABTW - AETC . 

a) Write the statement of proportionality 
for the sirrular triangles. 

b) Find m L  TEC . 

c) Find ET and BE. 

Postulate 25: Angle-Angle (AA) Similarity Postulate 

If two angles of one triangle are congruent to two angles 
of another triangle, then the two triangles are slmilar. 

If i K z L Y  andL/zLX, thenUKL-hXYZ.  

J 

Example 2: 

Explain why AUZX - 4 WZY 

Example 3: 

In the diagram, ALA4N - APQN . 

a) Find mLM and ntiP.  

b) Find MN and QM. 



Example 4: 

' 
Find the length of altitude QS . 

Examvle 5: 

Determine whether the triangles can be proved similar. If so, write a similarity statement. 
If they are not similar, explain why. 

0 

Example 6: 

Fill in the paragraph proof. 

- - - 
Given: KM I and JK I KL 
Prove: A X L  - h/MK 

Given and , LlkK and L/KL are angles. 

Since all angles are , m K -  L/KL. By the 

1 

property, LI z LI . So, AJKL - hMK by the Similarity Postulate. 







R 

8.6 - Proportions and Similar Triangles 

. \ Theorem 8.4 - Triangle Proportionality Theorem 

If a line parallel to one side of a triangle intersects the other 
two sides, then it divides the two sides proportionally. 

- - RT RU
If TV II QS, then 	-:=-. 

TQ US 

R 

Theorem 8.5 - Converse of the Triangle Proportionality Theorem 
Q 

If a line divides two sides of a triangle proportionally, then it is 
parallel to the third side. 

If 	RT =RU , then TV II QS. 
TQ US 

u.s 

Example 1 

In the diagram AB II ED, BD = 8, DC =4, and AE = 12 
c. 

What is the length of EC? 

B1-.--~---"""'::" 

Example 2 Given the diagram, determine whether MN II GH. 

L N Ito II 

Example 3 

In the diagram UY II IT , UV = 3, UW = 18, and XW = 16. 

What is the length of Y.X ? 

u 

L-L---- w 
V X 




Theorem 8.6 s 
L 

If three parallel lines intersect two transversals, then they r-uur---wwr---~y~------4r~ 
divide the transversals proportionally. 

If r II sand s II t, and f and m intersect r, s, and t, ~~VL-__-2X4-----=Zt---------~~~ .... 
~I" 

. then 	 UW = VX . 
WY XZ 

Theorem 8.7 

If a ray bisects an angle of a triangle, then it divides the 
opposite side into segments whose lengths are proportional 
to the lengths of the other two sides. 

If CD bisects LACB, then 	 AD = CA 
DB CB 

Example 4 In the diagram, Ll == L2 == L3, and PQ = 9, QR = 15, and ST = 11. 

What is the length of TV ? 

ExampleS In the diagram, LCAD ~_L.DAB. Use the given side lengths to find the length of DC . 

A 

Example 6 In the diagram KL II MN . Find the values of the variables. 
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