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If a, b, and x are positive numbers and           , then x is called the geometric 
mean between a and b.  In other words, geometric mean of a and b is equal 
to        . 

Theorem 8-1 
If the altitude is drawn to the hypotenuse of a right triangle, then the two 
triangle formed are similar to the original triangle and to each other. 
Given: !ABC with rt. "ACB; altitude segment CN 
Prove: !ACB~!ANC~!CNB 
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Corollary 1 
When the altitude is drawn to the hypotenuse of a right triangle, the length 
of the altitude is the geometric mean between the segments of the 
hypotenuse. C 

A N B 

C 
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Corollary 2 
When the altitude is drawn to the hypotenuse of a right triangle, each leg is 
the geometric mean between the hypotenuse and the segment of the 
hypotenuse that is adjacent to that leg. 

Given: !ABC with rt. "ACB; altitude segment CN 
Prove: AN•BN=CN2 

Given: !ABC with rt. "ACB; altitude segment CN 
Prove: (1) AB•AN=AC2; (2) AB•BN=BC2 
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Example 
1.  If JR=16 and EJ=9, find HJ, RE, RH, and HE. 

3.  If JR=4 and JH=2, find JE, RE, RH, and HE. 

4.  Simplify each expression. 
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Practice 
Simplify. 
1.    

2.    

3.    

7.  If RS=2 and SQ=8, find PS.  

8.  If RP=10 and RS=5, find SQ.  

9.  If RS=4 and PS=6, find SQ.  

4.    

5.    

6.    
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Theorem 8.2 (Pythagorean Theorem) 
In a right triangle, the square of the hypotenuse is equal to the sum of the 
squares of the legs. C 

A B 

Given: !ABC with rt. "ACB 
Prove: 
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Example 
Find the value of y. 
1.    

3.    

4.    

5 
y 

10 

y 

y-1 

5 

2x x 
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Practice 
Find the value of each variable. 
1.    

3.    

4.    

2 
x 

3 

y 

6 

4 

4 x 

x 

4.  Find the length of a diagonal 
of a rectangle with length 8 
and width 4. 
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Theorem 8.3 (The Converse of the Pythagorean Theorem) 
If the square of one side of a triangle is equal to the sum of the squares of 
the other two sides, then the triangle is a right triangle. 

Pythagorean Triples Family 
3, 4, 5   5, 12, 13  8, 15, 17  7, 24, 25  
6, 8, 10 
9, 12, 15  



Notes 

How do you tell if a triangle is right, obtuse, or acute? 

m"C is right:  c2=a2+b2 

m"C is obtuse:  c2>a2+b2 

m"C is acute:  c2<a2+b2 

NOTE: c is the longest side. 

Hint 1: Most eloquent theorem in Geometry. 

Example 
Determine if the following set of number form a triangle, then 
decide if the triangle is right, obtuse, or acute. 
(a) 3,4,5   (b) 3,4,6  (c) 5,6,7    

Geometry Sketchpad 

on your desk 

Chapter 08: Right Angles 
Unit 1: Right Triangles 
Section 3: The Converse of the Pythagorean Theorem 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

Notes 

on your desk 

Chapter 08: Right Angles 
Unit 1: Right Triangles 
Section 3: The Converse of the Pythagorean Theorem 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

Example 
The sides of a triangle have the lengths given.  Is the triangle acute, right, 
or obtuse? 
1.  20, 21, 29 

2.  20, 21, 30 

3.  20, 21, 28 

4.  5, 6, 8 
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Practice 
Classify each triangle with sides of the given lengths as acute, right, or 
obtuse. 
1.  5, 12, 14 

2.  6, 7, 8 

3.    

4.  1, 3,  

5.  9, 40, 41 

6.  Explain why "D must be a 
right angle. 

7.  Explain why "P must be a 
right angle. 
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Theorem 8.6 (45-45-90 Theorem) 
In a 45°-45°-90° triangle, the hypotenuse is ______ times as long as a leg. 

Theorem 8.7 (45-45-90 Theorem) 
In a 30°-60°-90° triangle, the hypotenuse is twice as long as the shorter leg, 
and the longer leg is ______ times as long as the shorter leg. 
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Example 
Find the value of y. 
1.   Find the value of x. 

3.   Find the value of x and y.  
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Practice 
Complete 
1.  If r=6, t=______. 

2.  If s=       , t=_______. 

3.  If t=       , r=_______. 

4.  If t=10, s=_______. 
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Practice 
Complete 
5.  If q=8, p=_______ and n=________. 

6.  If n=20, q=_______ and p=________. 

7.  If p=        , q=________ and n=_______. 

8.  If p=9, q=________, and n=__________. 

9.  A diagonal of a square has length 6.  
What is the perimeter of the square? 
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Practice 
Find the value of x. 
10.    

11.    

12.  In regular hexagon ABCDEF, AB=8.  Find AD and AC. 
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adjacent leg 

opposite 
leg 

A 

Example 
Find tan A, tan B, m"A, and m"B. 
1.    

2.    

A 

B 

C 7 

2 

A 

C B 

17 

8 

EX  Find the sine, cosine, and tangent of 53˚ 
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3.  Find the value of x to the nearest tenth. 

4.   The grade of a road is the ratio of its rise to its run and is usually given 
as a decimal or percent.  Find the angle that the road makes with the 
horizontal if its grade is 4% (4/100). 

x 

20 
24° 

run 

rise 
x° 

Notes 

on your desk 

Chapter 08: Right Angles 
Unit 2: Trigonometry 
Section 5: The Tangent Ratio 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

Problem 
Find x to the nearest tenth. 

x 

10 
35° 

30 

x 
21° 

Find y° correct to the nearest degree. 
3.     

4.    

1.     

2.    

8 

5 
y° 

y° 
8 6 

10 
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opposite 
leg 

A 

SOH-CAH-TOA 
“sine is opposite over hypotenuse – cosine is adjacent over hypotenuse – 
tangent is opposite over adjacent” 

EX  Angle A is an acute angle.  Use the table to approximate the 
measure of angle A.  

a.  Sin A = 0.12     

b.  Cos A = 0.68 
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Example 
1.  find the values of x and y to the 

nearest integer.  

2.  Find x° correct to the nearest 
degree.  

y 

x 

28° 

1000 

30 

18 

x° 

3.      

a)  Find the measure of the three 
angles of !ABC. 

b)  Find the lengths of the three 
altitude of !ABC. 

A 

B C 

5 5 

4 
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Problem 
Find the value of each variable. 

x 

y 
56° 

3.     

4.  A guy wire is attached to the top of a 
75 m tower and meets the ground at 
a 65° angle.  How long is the wire?  

1.     

2.    

10 5 
x° 

25° 
b a 

20 

12 

75m 

65° 
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horizontal 

horizontal 

angle of elevation 2° 

angle of depression 2° 

If the top of the lighthouse is 25 m above sea level, the distance x 
between the boat and the base of the lighthouse can be found in these 
two ways:  
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Example 
1.  Draw a diagram showing a person who is 1.5 m tall standing 20m from 

the base of a building.  Also show that the top of the building with an 
angle of elevation of 58°.  Find the height of the building. 

2.  A driveway has a 15% grade. 
a)  What is the angle of elevation of the driveway? 

b)  If the driveway is 12m long, about how much does it rise? 
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Example 
3.  A toboggan travels from point A at the top of the hill to the point B at 

the bottom.  Because the steepness of the hill varies, the angle of 
depression from A to B is only an approximate measure of the hill’s 
steepness.  We can, however, think of this angle of depression as 
representing the average steepness. 

a)  If the toboggan travels 130m from A to B and the vertical descent 
AC is 50m, what the approximate angle of depression? 

b)  Why is your answer approximate? 

A 

C B 


