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This packet includes four sections that cover the major content of Geometry. Each section 
includes four pages of notes and practice for each topic. For additional support, visit KCS TV on 
YouTube for instructional videos that accompany each section. 
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SECTION III 

 
	
	
	
	

	 	

Trigonometry	
• The	Pythagorean	Theorem	and	Its	
Converse	

• Special	Right	Triangles	
• Trigonometry	and	Angles	of	Elevation	&	
Depression	

• Law	of	Sines	and	Cosines	



Connecting  and Answering the Essential Questions

Chapter Vocabulary

534 Chapter 8 Right Triangles and Trigonometry

III Trigonometry

Special Triangles (Lesson 8-2)

c = a 12 c = 2a
b = a 13

hsm11gmse_08cr_t08544.ai

a

a
45�

c

hsm11gmse_08cr_t08546.ai

a60�
c

b

Angles of Elevation 
and Depression (Lesson 8-4)

hsm11gmse_08cr_t08551.ai

Angle of elevation
Angle of depression

Law of Sines and Law of 
Cosines (Lessons 8-5 and 8-6)

sin A
a = sin B

b = sin C
c

a2 = b2 + c 2 - 2bc cos A
b2 = a2 + c 2 - 2ac cos B
c 2 = a2 + b2 - 2ab cos C

geom12_se_ccs_C08csr_t01.ai

C

A Bc

ab

The Pythagorean Theorem (Lesson 8-1)

a2 + b2 = c2

hsm11gmse_08cr_t08543.ai

b

a
c

1 Measurement
Use the Pythagorean 
Theorem or trigonometric 
ratios to find a side 
length or angle measure 
of a right triangle. The 
Law of Sines and the Law 
of Cosines can be used to 
find missing side lengths 
and angle measures of 
any triangle.

2 Similarity
A trigonometric ratio 
compares the lengths 
of two sides of a right 
triangle. The ratios 
remain constant within 
a group of similar right 
triangles.

Choose the correct term to complete each sentence.

1. ?  are equivalent ratios for the corresponding sides of two triangles.

2. A(n)  ?  is formed by a horizontal line and the line of sight above that line.

3. A set of three nonzero whole numbers that satisfy a2 + b2 = c2 form a(n)  ? .

• angle of depression (p. 516)
• angle of elevation (p. 516)
• cosine (p. 507)

• Law of Cosines (p. 526)
• Law of Sines (p. 522)
• Pythagorean triple (p. 492)

• sine (p. 507)
• tangent (p. 507)
• trigonometric ratios (p. 507)

Trigonometry (Lesson 8-3)

 sin A = opposite
hypotenuse

 cos A = adjacent
hypotenuse

tan A = opposite
adjacent

hsm11gmse_08cr_t08549.ai

Adjacent
to �A

Opposite �A

Hypotenuse

A

C B
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Quick Review
45° -45° -90°  Triangle

hypotenuse = 12 # leg

30° -60° -90°  Triangle

hypotenuse = 2 # shorter leg
longer leg = 13 # shorter leg

Example
What is the value of x?

The triangle is a 30° -60° -90°  triangle, 
and x represents the length of the 
longer leg.

longer leg = 13 # shorter leg

 x = 2013

hsm11gmse_08cr_t07697.ai

20

x

60�

30�

Exercises
Find the value of each variable. If your answer is not an 
integer, express it in simplest radical form.

 8. 9. 

 10. 11. 

12. A square garden has sides 50 ft long. You stretch
a hose from one corner of the garden to another 
corner along the garden’s diagonal. To the nearest 
tenth, how long is the hose?

hsm11gmse_08cr_t07699.ai

7

x

y

45�

hsm11gmse_08cr_t07701.ai

10 x

45�

hsm11gmse_08cr_t07702.ai

6y

x
30�

hsm11gmse_08cr_t07705.ai

14y

x
60�

8-2 Special Right Triangles

Quick Review
The Pythagorean Theorem holds true for any right triangle.

(leg1)2 + (leg2)2 = (hypotenuse)2

a2 + b2 = c2

The Converse of the Pythagorean Theorem states that 

if a2 + b2 = c2, where c is the greatest side length of a
triangle, then the triangle is a right triangle.

Example
What is the value of x?

 a2 + b2 = c2  Pythagorean Theorem

 x2 + 122 = 202  Substitute.

 x2 = 256 Simplify.

 x = 16  Take the square root.

20

12

x

hsm11gmse_08cr_t07685.ai

Exercises
Find the value of x. If your answer is not an integer, 
express it in simplest radical form.

 4. 5. 

 6. 7. 

hsm11gmse_08cr_t07686.ai

14

16x

hsm11gmse_08cr_t07692.ai

8

15

x

hsm11gmse_08cr_t07694.ai

12

x

hsm11gmse_08cr_t07696.ai

18

9x

8-1 The Pythagorean Theorem and Its Converse
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Quick Review
In △ABC, a, b, and c are the lengths of the sides opposite  
∠A, ∠B, and ∠C, respectively. The Law of Sines and the 
Law of Cosines are summarized below.

sin  A
a = sin  B

b = sin C
c

a2 = b2 + c 2 - 2bc cos A

b2 = a2 + c 2 - 2ac cos B

c 2 = a2 + b2 - 2ab cos C

Example
What is GH?

Use the Law of Sines to find GH.

 sin 46°
GH = sin 80°

14.1
 GH  sin 80° = 14.1 sin 46°

0.9848 GH = 10.1427

GH ≈ 10.3

geom12_se_ccs_C08csr_t01.ai

C

A Bc

ab

geom12_se_ccs_C08csr_t02.ai

H I

G

46�80�

14.1 cm

Exercises
Find the value of x to the nearest tenth.

 18. 19. 

20. In △DEF , sides d, e, and f  are opposite ∠D, ∠E,
and ∠F  respectively. The side lengths are d = 25 in.,
e = 18 in., and f = 20 in. Find the m∠D to the
nearest tenth.

21. In △LMN , sides /, m, and n are opposite ∠L, ∠M ,
and ∠N  respectively. You know that m = 3 cm,
n = 8 cm, and m∠L = 72° . Find the m∠N  to the
nearest tenth.

geom12_se_ccs_C08csr_t03.ai

P

Q

R

15 cm

12 cm

x

65�

geom12_se_ccs_C08csr_t04.ai

Y

Z

X 115�x�

20 ft
11 ft

8-5 and 8-6 Law of Sines and Law of Cosines

Quick Review
In right △ABC, C is the right angle.

sin ∠A =
leg opposite ∠A

hypotenuse

cos ∠A =
leg adjacent to ∠A

hypotenuse

 tan ∠A =
leg opposite ∠A

leg adjacent to ∠A 

Example
What is FE to the nearest tenth?

You know the length of the hypotenuse,  
and FE is the side adjacent to ∠E.

cos 41° = FE
9 Use cosine.

 FE = 9(cos 41°) Multiply each side by 9.

FE ≈ 6.8 Use a calculator.

hsm11gmse_08cr_t11865.ai

Adjacent
to �A

Opposite �A

Hypotenuse

A

C B

hsm11gmse_08cr_t07707.ai

9

FD

E

41�

Exercises
Express sin A, cos A, and tan A as ratios.

 13. 14. 

Find the value of x to the nearest tenth.

 15. 16. 

17. While flying a kite, Linda lets out 45 ft of string and
anchors it to the ground. She determines that the 
angle of elevation of the kite is 58° . What is the height 
of the kite from the ground? Round to the nearest 
tenth.

hsm11gmse_08cr_t07709.ai

20

18

B

C A

2V19

hsm11gmse_08cr_t07710.ai

20

16

12

BC

A

hsm11gmse_08cr_t07711.ai

36�

12

x

hsm11gmse_08cr_t07712.ai

x�

12
22

8-3 and 8-4 Trigonometry and Angles of Elevation and Depression
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