
9.7 USING LAW OF SINES AND LAW OF COSINES 
 
LAW OF SINES  (mostly used when more angles than sides lengths are provided)   

 
 
SOLVE A TRIANGLE USING LAW OF SINES  (given side length and opposite angle)    
AAS CASE        ASA CASE 

	 	 	 	 	 	 	 	
 
 
 
 
 
 
 
 
 
 
PRACTICE 

 
 
 
 
 
 
 
 
 
 

 Section 9.7 509

 Section 9.7  Law of Sines and Law of Cosines 509

 Using the Law of Sines (SSA Case)

Solve the triangle. Round decimal answers to the nearest tenth.

SOLUTION

Use the Law of Sines to fi nd mrB.

   sin B — 
b
   =   sin A — 

a
   Law of Sines

   sin B — 
11

   =   sin 115° — 
20

   Substitute.

 sin B =   11 sin 115° — 
20

   Multiply each side by 11.

 mrB ≈ 29.9° Use a calculator.

By the Triangle Sum Theorem (Theorem 5.1), mrC ≈ 180° − 115° − 29.9° = 35.1°.

Use the Law of Sines again to fi nd the remaining side length c of the triangle.

   c — 
sin C

   =   a — 
sin A

   Law of Sines

   c — 
sin 35.1°

   =   20 — 
sin 115°

   Substitute.

 c =   20 sin 35.1° — 
sin 115°

   Multiply each side by sin 35.1°.

 c ≈ 12.7 Use a calculator.

 In △ABC, mrB ≈ 29.9°, mrC ≈ 35.1°, and c ≈ 12.7.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Solve the triangle. Round decimal answers to the nearest tenth.

 6. C

B

A

1817
51°

 7. C

BA

1613

40°

 

Using the Law of Sines
The trigonometric ratios in the previous sections can only be used to solve right 
triangles. You will learn two laws that can be used to solve any triangle.

You can use the Law of Sines to solve triangles when two angles and the length of any 
side are known (AAS or ASA cases), or when the lengths of two sides and an angle 
opposite one of the two sides are known (SSA case).

TheoremTheorem
Theorem 9.9 Law of Sines
The Law of Sines can be written in either of the following 
forms for △ABC with sides of length a, b, and c.

  sin A — 
a
   =   sin B — 

b
   =   sin C — 

c
     a — 

sin A
   =   b — 

sin B
   =   c — 

sin C
  

Proof Ex. 51, p. 516

C

B

A

a

b

c

C

BA

20

c

11
115°
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MONITORING PROGRESS 
ANSWERS

6. mrB ≈ 81.8°, mrC ≈ 47.2°, 
b ≈ 22.9

 7. mrB ≈ 31.5°, mrC ≈ 108.5°, 
c ≈ 23.6

Extra Example 3
Solve the triangle. Round decimal answers 
to the nearest tenth. 

Q

P

R

p

36

18

70°

mrR ≈ 28.0°, mrP ≈ 82.0°, p ≈ 37.9

English Language Learners

Build on Past Knowledge
Remind students from their study 

of proportions that if    m — 
n

   =   p — 
q

  , then 

  n — 
m

   =   q — 
p

   is also true. Point out that 

the proportions in the Law of Sines 
equation can be written with either all 
the side lengths in the numerator or all 
the side lengths in the denominator.

Teacher ActionsTeacher ActionsLaurie’s Notes
• Discuss solving non-right triangles and state the Law of Sines, which students investigated in the 

explorations.
• MP3 and Turn and Talk: “If   sin A — 

a
   =   sin B — 

b
   =   sin C — 

c
  , then why is   a — 

sin A
   =   b — 

sin B
   =   c — 

sin C
   also 

true?” Answers will vary. Listen for correct reasoning.
 Pose Example 3. “What information is known?” measures of rA, side a (side opposite rA), 
and side b (side opposite rB) “What part of the triangle can you solve for?” measure of rB

• Continue to solve the example as shown. Note that rA is used in solving for side c versus rB, 
which has been approximated.
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510 Chapter 9

510 Chapter 9  Right Triangles and Trigonometry

 Using the Law of Sines (AAS Case)

Solve the triangle. Round decimal answers 
to the nearest tenth.

SOLUTION

By the Triangle Sum Theorem (Theorem 5.1), mrA = 180° − 107° − 25° = 48°.

By the Law of Sines, you can write   a — 
sin 48°

   =   15 — 
sin 25°

   =   c — 
sin 107°

  .

   a — 
sin 48°

   =   15 — 
sin 25°

   Write two equations, each 
with one variable.

   c — 
sin 107°

   =   15 — 
sin 25°

  

 a =   15 sin 48° — 
sin 25°

   Solve for each variable. c =   15 sin 107° — 
sin 25°

  

 a ≈ 26.4 Use a calculator. c ≈ 33.9

 In △ABC, mrA = 48°, a ≈ 26.4, and c ≈ 33.9.

 Using the Law of Sines (ASA Case)

A surveyor makes the measurements 
shown to determine the length of a 
bridge to be built across a small lake 
from the North Picnic Area to the 
South Picnic Area. Find the length 
of the bridge.

SOLUTION

In the diagram, c represents the distance from the North Picnic Area to the South 
Picnic Area, so c represents the length of the bridge.

By the Triangle Sum Theorem (Theorem 5.1), mrB = 180° − 71° − 60° = 49°.

By the Law of Sines, you can write   a — 
sin 71°

   =   150 — 
sin 49°

   =   c — 
sin 60°

  .

   c — 
sin 60°

   =   150 — 
sin 49°

    Write an equation involving c.

 c =   150 sin 60° — 
sin 49°

   Multiply each side by sin 60 °.

 c ≈ 172.1 Use a calculator.

 The length of the bridge will be about 172.1 meters.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Solve the triangle. Round decimal answers to the nearest tenth.

 8. C

B A

9

85° 29°

 9. 

C

B

A 10
81°
70°

 10. WHAT IF? In Example 5, what would be the length of a bridge from the South 
Picnic Area to the East Picnic Area? 

C

BA

a

c

15 107°
25°

C

A

B

a

c

71°

60°

South
Picnic Area

East
Picnic
Area

North Picnic
Area

150 m
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MONITORING PROGRESS 
ANSWERS

8. mrC = 66°, a ≈ 4.4, c ≈ 8.3
9. mrA = 29°, b ≈ 19.4, c ≈ 20.4

10. about 187.9 m

Extra Example 4
Solve the triangle. Round decimal answers 
to the nearest tenth.

BA

C

38°
115° 25b

c

mrB = 27°, b ≈ 18.4, c ≈ 36.8

Extra Example 5 
A surveyor makes the measurements 
shown to determine the length f of a 
walking bridge to be built across a pond 
in a city park. Find the length of the bridge  — DE    to the nearest tenth.

F

E

D
e

f
45 ft

65°

79°

about 75.2 feet

Teacher ActionsTeacher ActionsLaurie’s Notes
• Examples 4 and 5 use prior skills and knowledge that students have.
• Pose Example 4 and say, “Work independently to solve this triangle. Then you will have time to 

share your thinking with partners.”
• Partner Speaks: After students have had sufficient time, pair students. Only one person 

speaks. The listener asks for clarification or gives feedback. Ask the listener to describe to the 
whole class the solution method used by his or her partner.

• Pose Example 5. Roles will be reversed when it is time to share.
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510 Chapter 9

510 Chapter 9  Right Triangles and Trigonometry

 Using the Law of Sines (AAS Case)

Solve the triangle. Round decimal answers 
to the nearest tenth.

SOLUTION

By the Triangle Sum Theorem (Theorem 5.1), mrA = 180° − 107° − 25° = 48°.

By the Law of Sines, you can write   a — 
sin 48°

   =   15 — 
sin 25°

   =   c — 
sin 107°

  .

   a — 
sin 48°

   =   15 — 
sin 25°

   Write two equations, each 
with one variable.

   c — 
sin 107°

   =   15 — 
sin 25°

  

 a =   15 sin 48° — 
sin 25°

   Solve for each variable. c =   15 sin 107° — 
sin 25°

  

 a ≈ 26.4 Use a calculator. c ≈ 33.9

 In △ABC, mrA = 48°, a ≈ 26.4, and c ≈ 33.9.

 Using the Law of Sines (ASA Case)

A surveyor makes the measurements 
shown to determine the length of a 
bridge to be built across a small lake 
from the North Picnic Area to the 
South Picnic Area. Find the length 
of the bridge.

SOLUTION

In the diagram, c represents the distance from the North Picnic Area to the South 
Picnic Area, so c represents the length of the bridge.

By the Triangle Sum Theorem (Theorem 5.1), mrB = 180° − 71° − 60° = 49°.

By the Law of Sines, you can write   a — 
sin 71°

   =   150 — 
sin 49°

   =   c — 
sin 60°

  .

   c — 
sin 60°

   =   150 — 
sin 49°

    Write an equation involving c.

 c =   150 sin 60° — 
sin 49°

   Multiply each side by sin 60 °.

 c ≈ 172.1 Use a calculator.

 The length of the bridge will be about 172.1 meters.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Solve the triangle. Round decimal answers to the nearest tenth.

 8. C

B A

9

85° 29°

 9. 

C

B

A 10
81°
70°

 10. WHAT IF? In Example 5, what would be the length of a bridge from the South 
Picnic Area to the East Picnic Area? 

C

BA

a

c

15 107°
25°

C

A

B

a

c

71°

60°

South
Picnic Area

East
Picnic
Area

North Picnic
Area

150 m
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MONITORING PROGRESS 
ANSWERS

8. mrC = 66°, a ≈ 4.4, c ≈ 8.3
9. mrA = 29°, b ≈ 19.4, c ≈ 20.4

10. about 187.9 m

Extra Example 4
Solve the triangle. Round decimal answers 
to the nearest tenth.

BA

C

38°
115° 25b

c

mrB = 27°, b ≈ 18.4, c ≈ 36.8

Extra Example 5 
A surveyor makes the measurements 
shown to determine the length f of a 
walking bridge to be built across a pond 
in a city park. Find the length of the bridge  — DE    to the nearest tenth.

F

E

D
e

f
45 ft

65°

79°

about 75.2 feet

Teacher ActionsTeacher ActionsLaurie’s Notes
• Examples 4 and 5 use prior skills and knowledge that students have.
• Pose Example 4 and say, “Work independently to solve this triangle. Then you will have time to 

share your thinking with partners.”
• Partner Speaks: After students have had sufficient time, pair students. Only one person 

speaks. The listener asks for clarification or gives feedback. Ask the listener to describe to the 
whole class the solution method used by his or her partner.

• Pose Example 5. Roles will be reversed when it is time to share.
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510 Chapter 9

510 Chapter 9  Right Triangles and Trigonometry

 Using the Law of Sines (AAS Case)

Solve the triangle. Round decimal answers 
to the nearest tenth.

SOLUTION

By the Triangle Sum Theorem (Theorem 5.1), mrA = 180° − 107° − 25° = 48°.

By the Law of Sines, you can write   a — 
sin 48°

   =   15 — 
sin 25°

   =   c — 
sin 107°

  .

   a — 
sin 48°

   =   15 — 
sin 25°

   Write two equations, each 
with one variable.

   c — 
sin 107°

   =   15 — 
sin 25°

  

 a =   15 sin 48° — 
sin 25°

   Solve for each variable. c =   15 sin 107° — 
sin 25°

  

 a ≈ 26.4 Use a calculator. c ≈ 33.9

 In △ABC, mrA = 48°, a ≈ 26.4, and c ≈ 33.9.

 Using the Law of Sines (ASA Case)

A surveyor makes the measurements 
shown to determine the length of a 
bridge to be built across a small lake 
from the North Picnic Area to the 
South Picnic Area. Find the length 
of the bridge.

SOLUTION

In the diagram, c represents the distance from the North Picnic Area to the South 
Picnic Area, so c represents the length of the bridge.

By the Triangle Sum Theorem (Theorem 5.1), mrB = 180° − 71° − 60° = 49°.

By the Law of Sines, you can write   a — 
sin 71°

   =   150 — 
sin 49°

   =   c — 
sin 60°

  .

   c — 
sin 60°

   =   150 — 
sin 49°

    Write an equation involving c.

 c =   150 sin 60° — 
sin 49°

   Multiply each side by sin 60 °.

 c ≈ 172.1 Use a calculator.

 The length of the bridge will be about 172.1 meters.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Solve the triangle. Round decimal answers to the nearest tenth.

 8. C

B A

9

85° 29°

 9. 

C

B

A 10
81°
70°

 10. WHAT IF? In Example 5, what would be the length of a bridge from the South 
Picnic Area to the East Picnic Area? 

C

BA

a

c

15 107°
25°

C

A

B

a

c

71°

60°

South
Picnic Area

East
Picnic
Area

North Picnic
Area

150 m
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MONITORING PROGRESS 
ANSWERS

8. mrC = 66°, a ≈ 4.4, c ≈ 8.3
9. mrA = 29°, b ≈ 19.4, c ≈ 20.4

10. about 187.9 m

Extra Example 4
Solve the triangle. Round decimal answers 
to the nearest tenth.

BA

C

38°
115° 25b

c

mrB = 27°, b ≈ 18.4, c ≈ 36.8

Extra Example 5 
A surveyor makes the measurements 
shown to determine the length f of a 
walking bridge to be built across a pond 
in a city park. Find the length of the bridge  — DE    to the nearest tenth.

F

E

D
e

f
45 ft

65°

79°

about 75.2 feet

Teacher ActionsTeacher ActionsLaurie’s Notes
• Examples 4 and 5 use prior skills and knowledge that students have.
• Pose Example 4 and say, “Work independently to solve this triangle. Then you will have time to 

share your thinking with partners.”
• Partner Speaks: After students have had sufficient time, pair students. Only one person 

speaks. The listener asks for clarification or gives feedback. Ask the listener to describe to the 
whole class the solution method used by his or her partner.

• Pose Example 5. Roles will be reversed when it is time to share.
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LAW OF COSINES   (mostly used when more sides lengths than angles are provided) 
 

 
 
SAS CASE      Find b    SSS CASE  Find  

	 	 	 	 	 	
	
	
	
	
	
	
	
	
	
GROUP	WORK		 	 Show	work	and	compare	answers.	
	

	 	 	 	 	 	
	
	
	
	
	
	
	
	
	
	
	
HW9.7; 5-23 odd	

 Section 9.7 511

 Section 9.7   Law of Sines and Law of Cosines 511

 Using the Law of Cosines (SAS Case)

Solve the triangle. Round decimal 
answers to the nearest tenth.

SOLUTION

Use the Law of Cosines to fi nd side length b.

 b2 = a2 + c2 − 2ac cos B Law of Cosines

 b2 = 112 + 142 − 2(11)(14) cos 34° Substitute.

 b2 = 317 − 308 cos 34° Simplify.

 b =  √
——

  317 − 308 cos 34°   Find the positive square root.

 b ≈ 7.9 Use a calculator.

Use the Law of Sines to fi nd mrA.

sin A — 
a
   =   sin B — 

b
   Law of Sines

   sin A — 
11

   =   
sin 34°

  ——  
 √
——

  317 − 308 cos 34°  
   Substitute.

 sin A =   
11 sin 34°

  ——  
 √
——

  317 − 308 cos 34°  
   Multiply each side by 11.

 mrA ≈ 51.6° Use a calculator.

By the Triangle Sum Theorem (Theorem 5.1), mrC ≈ 180° − 34° − 51.6° = 94.4°.

 In △ABC, b ≈ 7.9, mrA ≈ 51.6°, and mrC ≈ 94.4°.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Solve the triangle. Round decimal answers to the nearest tenth.

 11. C B

A

43

45
88°

 12. 

C B

A

2623 114°

 

ANOTHER WAY
When you know all three 
sides and one angle, you 
can use the Law of Cosines 
or the Law of Sines to 
fi nd the measure of a 
second angle.

COMMON ERROR
In Example 6, the smaller 
remaining angle is found 
fi rst because the inverse 
sine feature of a calculator 
only gives angle measures 
from 0° to 90°. So, when 
an angle is obtuse, like rC 
because 142  >  (7.85)2 + 112, 
you will not get the 
obtuse measure.

Using the Law of Cosines
You can use the Law of Cosines to solve triangles when two sides and the included 
angle are known (SAS case), or when all three sides are known (SSS case).

TheoremTheorem
Theorem 9.10 Law of Cosines
If △ABC has sides of length a, b, and c, as shown, 
then the following are true.

 a2 = b2 + c2 − 2bc cos A

 b2 = a2 + c2 − 2ac cos B

 c2 = a2 + b2 − 2ab cos C

Proof Ex. 52, p. 516

C

B A

11 b

14
34°

C

B

A

a

b

c
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MONITORING PROGRESS 
ANSWERS
11. b ≈ 61.1, mrA ≈ 47.4°, 

mrC ≈ 44.6°
 12. a ≈ 41.1, mrB ≈ 30.7°, 

mrC ≈ 35.3°

Extra Example 6
Solve the triangle. Round decimal answers 
to the nearest tenth.

C

B

A

c

25

20

40°

AB ≈ 16.1, mrA ≈ 53.0°, mrB ≈ 87.0°

Teacher ActionsTeacher ActionsLaurie’s Notes
• Pose the situation of not having the correct sides or angles in order to use the Law of Sines. State 

the Law of Cosines.
• Teaching Tip: It is very easy to make mistakes in using the Law of Cosines. The side squared 

that is isolated must be opposite the angle used with the cosine ratio. I use colors to draw 
attention to this: a2 = b2 + c2 − 2bc cos A.

• Three-Minute Pause: Work through Example 6, and then take a Three-Minute Pause for 
students to reflect on all that has been presented in this lesson.
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∠A

 Section 9.7 511

 Section 9.7   Law of Sines and Law of Cosines 511

 Using the Law of Cosines (SAS Case)

Solve the triangle. Round decimal 
answers to the nearest tenth.

SOLUTION

Use the Law of Cosines to fi nd side length b.

 b2 = a2 + c2 − 2ac cos B Law of Cosines

 b2 = 112 + 142 − 2(11)(14) cos 34° Substitute.

 b2 = 317 − 308 cos 34° Simplify.

 b =  √
——

  317 − 308 cos 34°   Find the positive square root.

 b ≈ 7.9 Use a calculator.

Use the Law of Sines to fi nd mrA.

sin A — 
a
   =   sin B — 

b
   Law of Sines

   sin A — 
11

   =   
sin 34°

  ——  
 √
——

  317 − 308 cos 34°  
   Substitute.

 sin A =   
11 sin 34°

  ——  
 √
——

  317 − 308 cos 34°  
   Multiply each side by 11.

 mrA ≈ 51.6° Use a calculator.

By the Triangle Sum Theorem (Theorem 5.1), mrC ≈ 180° − 34° − 51.6° = 94.4°.

 In △ABC, b ≈ 7.9, mrA ≈ 51.6°, and mrC ≈ 94.4°.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Solve the triangle. Round decimal answers to the nearest tenth.

 11. C B

A

43

45
88°

 12. 

C B

A

2623 114°

 

ANOTHER WAY
When you know all three 
sides and one angle, you 
can use the Law of Cosines 
or the Law of Sines to 
fi nd the measure of a 
second angle.

COMMON ERROR
In Example 6, the smaller 
remaining angle is found 
fi rst because the inverse 
sine feature of a calculator 
only gives angle measures 
from 0° to 90°. So, when 
an angle is obtuse, like rC 
because 142  >  (7.85)2 + 112, 
you will not get the 
obtuse measure.

Using the Law of Cosines
You can use the Law of Cosines to solve triangles when two sides and the included 
angle are known (SAS case), or when all three sides are known (SSS case).

TheoremTheorem
Theorem 9.10 Law of Cosines
If △ABC has sides of length a, b, and c, as shown, 
then the following are true.

 a2 = b2 + c2 − 2bc cos A

 b2 = a2 + c2 − 2ac cos B

 c2 = a2 + b2 − 2ab cos C

Proof Ex. 52, p. 516

C

B A

11 b

14
34°

C

B

A

a

b

c
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MONITORING PROGRESS 
ANSWERS
11. b ≈ 61.1, mrA ≈ 47.4°, 

mrC ≈ 44.6°
 12. a ≈ 41.1, mrB ≈ 30.7°, 

mrC ≈ 35.3°

Extra Example 6
Solve the triangle. Round decimal answers 
to the nearest tenth.

C

B

A

c

25

20

40°

AB ≈ 16.1, mrA ≈ 53.0°, mrB ≈ 87.0°

Teacher ActionsTeacher ActionsLaurie’s Notes
• Pose the situation of not having the correct sides or angles in order to use the Law of Sines. State 

the Law of Cosines.
• Teaching Tip: It is very easy to make mistakes in using the Law of Cosines. The side squared 

that is isolated must be opposite the angle used with the cosine ratio. I use colors to draw 
attention to this: a2 = b2 + c2 − 2bc cos A.

• Three-Minute Pause: Work through Example 6, and then take a Three-Minute Pause for 
students to reflect on all that has been presented in this lesson.
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512 Chapter 9

512 Chapter 9   Right Triangles and Trigonometry

 Using the Law of Cosines (SSS Case)

Solve the triangle. Round decimal answers to the 
nearest tenth.

SOLUTION

First, fi nd the angle opposite the longest side,  — AC  . 
Use the Law of Cosines to fi nd mrB.

 b 2 = a2 + c2 − 2ac cos B Law of Cosines

272 = 122 + 202 − 2(12)(20) cos B Substitute.

272 −122 − 202
  ——  

−2(12)(20)
   = cos B Solve for cos B.

 mrB ≈ 112.7° Use a calculator.

Now, use the Law of Sines to fi nd mrA.

sin A — 
a
   =   sin B — 

b
   Law of Sines

   sin A — 
12

   =   sin 112.7° — 
27

   Substitute for a, b, and B.

 sin A =   12 sin 112.7°  —— 
27

   Multiply each side by 12.

 mrA ≈ 24.2° Use a calculator.

By the Triangle Sum Theorem (Theorem 5.1), mrC ≈ 180° − 24.2° − 112.7° = 43.1°.

 In △ABC, mrA ≈ 24.2°, mrB ≈ 112.7°, and mrC ≈ 43.1°.

 Solving a Real-Life Problem

An organism’s step angle is a 
measure of walking effi ciency. The 
closer the step angle is to 180°, 
the more effi ciently the organism 
walked. The diagram shows a set of 
footprints for a dinosaur. Find the 
step angle B.

SOLUTION

 b 2 = a2 + c2 − 2ac cos B Law of Cosines

 3162 = 1552 + 1972 − 2(155)(197) cos B Substitute.

   3162 −1552 − 1972
  ——  

−2(155)(197)
   = cos B Solve for cos B.

 127.3° ≈ mrB Use a calculator.

 The step angle B is about 127.3°.

Monitoring ProgressMonitoring Progress Help in English and Spanish at BigIdeasMath.com

Solve the triangle. Round decimal answers to the nearest tenth.

 13. C

B

A

45

6  14. 

C

B

A

16

27

23

COMMON 
ERROR
In Example 7, the largest 
angle is found fi rst to 
make sure that the other 
two angles are acute. 
This way, when you use 
the Law of Sines to fi nd 
another angle measure, you 
will know that it is between 
0° and 90°.

C

B
A20

2712

C

B

A316 cm

197 cm155 cm

C

15

6 c

B

316

55 cm

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

m

cm

197 cm
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MONITORING PROGRESS 
ANSWERS
13. mrA ≈ 41.4°, mrB ≈ 82.8°, 

mrC ≈ 55.8°
14. mrA ≈ 58.1°, mrB ≈ 85.6°, 

mrC ≈ 36.3°

Extra Example 7
Solve the triangle. Round decimal answers 
to the nearest tenth.

C

B

A

30

18

27

mrA ≈ 80.9°, mrB ≈ 62.7°, 
mrC ≈ 36.4°

Extra Example 8
Use the information in Example 8. 
Another dinosaur’s footprints showed that 
the distance from C to B is 1.5 meters, 
the distance from B to A is 2 meters, and 
the distance from C to A is 3.2 meters. 
Find the step angle B to the nearest tenth 
of a degree. about 131.7°

Teacher ActionsTeacher ActionsLaurie’s Notes
• Discuss the need to find the largest angle first. To help students understand, they can use their 

calculators to see that sin 30° = sin 150°.
• In Example 7, any of the angles could be found using the Law of Cosines. Finding the largest 

angle first allows the Law of Sines to be used for the remaining parts, a process requiring fewer 
computations.

ClosureClosure
• 3-2-1: Hand out a 3-2-1 reflection sheet as described on page T-214.

hscc_geo_te_0907.indd   512hscc_geo_te_0907.indd   512 2/12/15   3:55 PM2/12/15   3:55 PM

 Section 9.7 511

 Section 9.7   Law of Sines and Law of Cosines 511

 Using the Law of Cosines (SAS Case)

Solve the triangle. Round decimal 
answers to the nearest tenth.

SOLUTION

Use the Law of Cosines to fi nd side length b.

 b2 = a2 + c2 − 2ac cos B Law of Cosines

 b2 = 112 + 142 − 2(11)(14) cos 34° Substitute.

 b2 = 317 − 308 cos 34° Simplify.

 b =  √
——

  317 − 308 cos 34°   Find the positive square root.

 b ≈ 7.9 Use a calculator.

Use the Law of Sines to fi nd mrA.

sin A — 
a
   =   sin B — 

b
   Law of Sines

   sin A — 
11

   =   
sin 34°

  ——  
 √
——

  317 − 308 cos 34°  
   Substitute.

 sin A =   
11 sin 34°

  ——  
 √
——

  317 − 308 cos 34°  
   Multiply each side by 11.

 mrA ≈ 51.6° Use a calculator.

By the Triangle Sum Theorem (Theorem 5.1), mrC ≈ 180° − 34° − 51.6° = 94.4°.

 In △ABC, b ≈ 7.9, mrA ≈ 51.6°, and mrC ≈ 94.4°.
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Solve the triangle. Round decimal answers to the nearest tenth.

 11. C B

A

43

45
88°

 12. 

C B

A

2623 114°

 

ANOTHER WAY
When you know all three 
sides and one angle, you 
can use the Law of Cosines 
or the Law of Sines to 
fi nd the measure of a 
second angle.

COMMON ERROR
In Example 6, the smaller 
remaining angle is found 
fi rst because the inverse 
sine feature of a calculator 
only gives angle measures 
from 0° to 90°. So, when 
an angle is obtuse, like rC 
because 142  >  (7.85)2 + 112, 
you will not get the 
obtuse measure.

Using the Law of Cosines
You can use the Law of Cosines to solve triangles when two sides and the included 
angle are known (SAS case), or when all three sides are known (SSS case).

TheoremTheorem
Theorem 9.10 Law of Cosines
If △ABC has sides of length a, b, and c, as shown, 
then the following are true.

 a2 = b2 + c2 − 2bc cos A

 b2 = a2 + c2 − 2ac cos B

 c2 = a2 + b2 − 2ab cos C

Proof Ex. 52, p. 516

C

B A

11 b

14
34°

C

B

A

a

b

c
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MONITORING PROGRESS 
ANSWERS
11. b ≈ 61.1, mrA ≈ 47.4°, 

mrC ≈ 44.6°
 12. a ≈ 41.1, mrB ≈ 30.7°, 

mrC ≈ 35.3°

Extra Example 6
Solve the triangle. Round decimal answers 
to the nearest tenth.

C

B

A

c

25

20

40°

AB ≈ 16.1, mrA ≈ 53.0°, mrB ≈ 87.0°

Teacher ActionsTeacher ActionsLaurie’s Notes
• Pose the situation of not having the correct sides or angles in order to use the Law of Sines. State 

the Law of Cosines.
• Teaching Tip: It is very easy to make mistakes in using the Law of Cosines. The side squared 

that is isolated must be opposite the angle used with the cosine ratio. I use colors to draw 
attention to this: a2 = b2 + c2 − 2bc cos A.

• Three-Minute Pause: Work through Example 6, and then take a Three-Minute Pause for 
students to reflect on all that has been presented in this lesson.
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512 Chapter 9   Right Triangles and Trigonometry

 Using the Law of Cosines (SSS Case)

Solve the triangle. Round decimal answers to the 
nearest tenth.

SOLUTION

First, fi nd the angle opposite the longest side,  — AC  . 
Use the Law of Cosines to fi nd mrB.

 b 2 = a2 + c2 − 2ac cos B Law of Cosines

272 = 122 + 202 − 2(12)(20) cos B Substitute.

272 −122 − 202
  ——  

−2(12)(20)
   = cos B Solve for cos B.

 mrB ≈ 112.7° Use a calculator.

Now, use the Law of Sines to fi nd mrA.

sin A — 
a
   =   sin B — 

b
   Law of Sines

   sin A — 
12

   =   sin 112.7° — 
27

   Substitute for a, b, and B.

 sin A =   12 sin 112.7°  —— 
27

   Multiply each side by 12.

 mrA ≈ 24.2° Use a calculator.

By the Triangle Sum Theorem (Theorem 5.1), mrC ≈ 180° − 24.2° − 112.7° = 43.1°.

 In △ABC, mrA ≈ 24.2°, mrB ≈ 112.7°, and mrC ≈ 43.1°.

 Solving a Real-Life Problem

An organism’s step angle is a 
measure of walking effi ciency. The 
closer the step angle is to 180°, 
the more effi ciently the organism 
walked. The diagram shows a set of 
footprints for a dinosaur. Find the 
step angle B.

SOLUTION

 b 2 = a2 + c2 − 2ac cos B Law of Cosines

 3162 = 1552 + 1972 − 2(155)(197) cos B Substitute.

   3162 −1552 − 1972
  ——  

−2(155)(197)
   = cos B Solve for cos B.

 127.3° ≈ mrB Use a calculator.

 The step angle B is about 127.3°.
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Solve the triangle. Round decimal answers to the nearest tenth.

 13. C

B

A

45

6  14. 

C

B

A

16

27

23

COMMON 
ERROR
In Example 7, the largest 
angle is found fi rst to 
make sure that the other 
two angles are acute. 
This way, when you use 
the Law of Sines to fi nd 
another angle measure, you 
will know that it is between 
0° and 90°.

C

B
A20

2712

C

B

A316 cm

197 cm155 cm

C

15

6 c

B

316

55 cm

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

m

cm

197 cm
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MONITORING PROGRESS 
ANSWERS
13. mrA ≈ 41.4°, mrB ≈ 82.8°, 

mrC ≈ 55.8°
14. mrA ≈ 58.1°, mrB ≈ 85.6°, 

mrC ≈ 36.3°

Extra Example 7
Solve the triangle. Round decimal answers 
to the nearest tenth.

C

B

A

30

18

27

mrA ≈ 80.9°, mrB ≈ 62.7°, 
mrC ≈ 36.4°

Extra Example 8
Use the information in Example 8. 
Another dinosaur’s footprints showed that 
the distance from C to B is 1.5 meters, 
the distance from B to A is 2 meters, and 
the distance from C to A is 3.2 meters. 
Find the step angle B to the nearest tenth 
of a degree. about 131.7°

Teacher ActionsTeacher ActionsLaurie’s Notes
• Discuss the need to find the largest angle first. To help students understand, they can use their 

calculators to see that sin 30° = sin 150°.
• In Example 7, any of the angles could be found using the Law of Cosines. Finding the largest 

angle first allows the Law of Sines to be used for the remaining parts, a process requiring fewer 
computations.

ClosureClosure
• 3-2-1: Hand out a 3-2-1 reflection sheet as described on page T-214.
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