Big Ideas Ch 9 Notes

Geometry Name
Date Period

Chapter 9 Right Triangles and Trigonometry

9.1 The Pythagorean Theorem

Pythagorean a <
Theorem
b
Pythagorean Triples
Nonzero whole numbers a, b, and c such that 3,45
b = 5,12, 13 —>»
8, 15, 17
7, 24, 25

. . 2. The skyscrapers shown
1. Compute x in this triangle. . are connected by a skywalk

Is it a Pythagorean triple? with support beams. Use
the Pythagorean Theorem
to approximate the length
of each support beam.

B
Converse of the
Pythagorean 3 S
Theorem
(6 b A

Are these right triangles?

a. b.

v113

Pythagorean Inequalities
Theorem

Acute Obtuse
Triangle Triangle
A A
B IB
C a B C a B
2<a?+ b? 2>a2+ b?
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Triangle Inequality Theorem
(Ch 6)

5+3>7
5+7>3
3+7>5

w

Is this acute, obtuse, or right?

a. Verify that segments with lengths of

7

feet,

feet, and feet form a triangle. Is

the triangle acute, right, or obtuse?

9.2 Special Right Triangles

6.8+4.1>1.5
6.8+1.5>4.1

1.5+4.1<6.8
NOT a triangle

4.1
1.5

6.8

b. Verify that segments with lengths of

, and form a triangle. Is the
triangle acute, right, or obtuse?

45°- 45°- 90° Triangle
Theorem

X2

X

X
hypotenuse = leg - V2

30°- 60°- 90° Triangle
Theorem

2x
Xi

xV3

hypotenuse = shorter leg « 2
longer leg = shorter leg « V3

Compute the unknown value.

a.

45°

45°

8

Area Example: The road sign is shaped like an
36 in.

45°

45°

N

Compute the unknown values.

a. b.

30

9 60°

. Estimate the area of the sign.
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9.3 Similar Right Triangles i

Create a similarity statement for the three triangles AABC, AACD, and ABCD.

A
C
AABC ™~ A ~ A 4] £

Right Triangle Similarity
Theorem

Identify the similar triangles in the figure on the right and create their similarity statements.

R
Calculating Mean
. . r+s
The between two numbers r and s is defined to be
The x between two numbers r and s is defined to satisfy the following expressions:
i = i X2 = X=
r o x
Example: The Geometric Mean between 12 and 24 is:
Geometric Mean and Right Triangles c
Let’s use the similarity statement of the A
three triangles ACBD ~ AACD ~ AABC. A D 8
Remember, corresponding sides are c
proportional. — 1
A D CAD
C
Geometric Mean A
(Altitude) Theorem A D
CD2 = AD « BD

Geometric Mean (Leg) A

Theorem A D
CB? = DB - AB
AC2= AD - AB
Compute the unknown values. b
a .
X
12 7 ve| X
V4
20 3 X
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Example: A surveyor’s line of sight to the top of a cliff and his line of sight to the bottom form a right angle.
What is the height of the cliff to the nearest foot?

9.4 The Tangent Ratio

Right Triangles: Are these triangles similar?

38°
Trigonometric Ratio: The ratio of
tan(38°) =
Tangent Ratio: The ratio of :
leg hypotenuse
opposite
tan(Z£A)= ZA
C legadjacent A
to LA
Example: Find the tangent ratios.
a. tanZR = b. tanZK =
tanZS = tanZJ =
S
\_‘ 82 L 15 J
18
T 80 R 8 17
K
Example: Calculate x for each triangle. a b.
X X 13
[ 56°
22

Angle of Elevation: The angle

Compute the height of the tree pictured on the right.

Angle of
Elevation
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9.5 The Sine and Cosine Ratios

Sine and Cosine Ratios: The ratio of a and of a right triangle.
B
le hypotenuse
sin ZA4 = cos LA = oppositg 4
LA
C leg adjacent A
Example: Find the sine and cosine ratios of the right triangle. to LA
S
65 r‘
16
R 63 T
Sine and Cosine of Complementary Angles
The sine of an angle is equal to the cosine of its
sinAd = cos(90°—A) =cosB cos A=
sinB = cosB =
Using Trigonometric Expressions
a) Write sin(56°) in terms of cosine. b) Use sine and cosine to calculate x and y.
o 14
sin(56°) = cos( ) x
26°
y
Special Right Triangles
45°- 45°- 90° triangle 30°- 60°- 90° triangle
sin45°= ’ V2 )
1
cos45°=
. ] _ 30
tan45°= 1 V3
Angle of
. Depression
Angle of Depression:
Compute the distance x skiing. CiM " =
x ft A.“
1200 ft

A Little Story

Chief
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9.6 Solving Right Triangles
Inverse Trigonometric Functions
sin”™’ (sin AA) =

tan™ (tan AA) =

Calculating Angles
Compute the acute angles A, B, and C.

a) tanA=

Solve the Triangle

cos™ (cos AA) =

b) sinB=

C

Compute side c and angles A and B. 3 ii 5

B

Real World Problem
Your school is building a raked stage.

London Eye Problem

The observation wheel has a radius of 67.5 m and takes 30 minutes to make a complete rotation.

C

A

A

Yl
stage front

4

J

AB
A c
c) cosC=

H g J

Compute g, h, and angle G. ]
h

13
G

stage back

2 ft
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9.7 Law of Sines and Law of Cosines

Calculating Obtuse Angles
Use your calculator to compute these angles and notice the values.

ajtan____ = b) sin =

Area of a Triangle

Heron’s formula: A
5cm 8cm
B 7cm c
Example
Calculate the area of the triangle. B
19

c) cos

Sine formula:

Law of Sines

Solve for all the unknown side lengths and angles.
Solve the Triangle (SSA)

C

20

11

Solve the Triangle (ASA)

Solve the Triangle (AAS)

15

C
107° a
25°
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Law of Sines is best for triangles that have:

Law of Cosines is best for triangles that have:

oy)

Law of Cosines

Solve the Triangle (SAS)

Solve the Triangle (SSS)



