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Grade Level/Course: Geometry 

 

Lesson/Unit Plan Name:  Law of Sines 

 

Rationale/Lesson Abstract: Students will derive the Law of Sines and then use it to find the 

missing side lengths and angles of an oblique triangle. Students will then extend this principle 

to right triangles providing an alternative method to right triangle trigonometry. 

 

Timeframe: 120 minutes 

 

Common Core Standard(s):  

G.SRT.10  Prove the Laws of Sines and Cosines and use them to solve problems. 

 

G.SRT.11  Understand and apply the Law of Sines and the Law of Cosines to find unknown 

measurements in right and non-right triangles. 

 

 

Instructional Resources/Materials: 

Warm up, student note-taking guide, paper, pencil, and access to a calculator. 

 

Answers to Warm Up: 

 

1) Yes 

2) No 

3) Yes 

4) No 

5) Yes 

 

 

, ,EF DE DF  

By finding all the angles in the triangle we can 

order the angle measures from least to greatest. 

The Triangle Inequality Theorem says the sides 

opposite of those angles will be in that same 

order. 

 

1

11
sin

14

11
sin

14

51.786...

51.8

x

x

x

x

−

° =

 
° =  

 

° = °

° ≈ °

 

 

10sin17
  

sin 58

3.447...

3.4

°

°

=

≈

 

 

 

Activity/Lesson:  

Pass out the note-taking guide and begin by defining the side lengths and angles. Then ask 

students if they notice anything about the placement of the letters (the side length a is 

opposite of angle A, the side length b is opposite of angle B, and the side length c is opposite 

of angle C). This observation is significant for using the Law of Sines.  

 

 

 

This calculator work needs to 

be taught explicitly whether 

your students are using a 

scientific calculator, graphing 

calculator, or a non-scientific 

calculator and the table on 

page 10 of this lesson. 
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Law of Sines: 
 

 

 

 

 

 

 

 

 

 

 

Think Pair Share – Is sin
a

A
b

= ? Why or why not? 

Share some thoughts from the class and make sure someone points out that this triangle is 

not a right triangle.  

 

Draw in the height of triangle ABC from vertex C and label it “h”. Point out that you have 

created two right triangles and then have students fill in the two sine ratios from the two 

right triangles. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solve each equation for h, substitute and then manipulate the equation to derive part of the 

Law of Sines: 

sin

b sin

sin

h
A

b

h
A b

b

b A h

=

=

=

i i                             

sin

sin

sin

h
B

a

h
a B a

a

a B h

=

=

=

i i  

 

 

                          

sin sin    ( )
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b A a B substitution

b A a B

ab ab

A B

a b

=

=
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a, b, c (lower case) 

, ,A B C∠ ∠ ∠ (upper case) 

A 

C 

B 

a 

c 

b 

Side lengths: ___________________________ 

          Angles: ___________________________ 

                      sin
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Point out that the other triangle on the page is the same triangle just rotated so that side a is 

on the bottom. Derive the rest of the Law of Sines (depending on the level of your students 

they might be able to do this on their own). 
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sin sin    ( )

sin sin

sin sin

c B b C substitution

c B b C

bc bc

B C

b c

=

=

=

 

 

Write out the Law of Sines on the next page of the note-taking guide: 

Law of Sines: 

              
sin sin sinA B C

a b c
= =   

Continue to example 1. Call on different students randomly to answer the following questions 

below: 

Example 1 

Solve for a. Round your answer to the nearest tenth. 

 

 

 

 

 

 

 

 

 

 

 

Write the result of m A∠   in the diagram:  

 

 

 

 

A 

B 

a 
10 

80° 

40° 

C 

Are we solving for a side length or 

an angle measure? (side length) 

Do we know the measure of the 

angle opposite of a? (no) 

How can we find it? (Triangle Sum 

Theorem) 

180

80 40 180

120 180

60

m A m B m C

m A

m A

m A

∠ + ∠ + ∠ = °

∠ + ° + ° = °

∠ + ° = °

∠ = °
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sin 60 sin 40
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Have students do the “You Try”. After a few minutes, have students share their work with a 

partner. 
Solve for c. Round your answer to the nearest tenth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A 

B 

a 
10 

80° 

40° 

C 

60° 
Reciprocating the proportion before solving allows the 

students to be more adept with manipulating proportions. 

B 

A 

C 

c 
8 

70° 30° 

sin 70 sin 30

8

8

sin 70 sin 30

8
sin 70 sin 70

sin 70 sin 30

8sin 70
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15.0

c

c

c

a

a

a
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=
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° °

°
=

°

=

≈

i i  

Multiplying by sin 60°  allows students to recognize that 

sin 60°  is one number. 

Be aware that students might need help putting this in 

their calculators 
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Continue to example 2: 

Solve for x and y. Round answers to the nearest tenth. 

 

 

 

 

 

 

 

 

 

 

 

Start writing the formula out, pause, and have students assist you. 

sin

?

sin

20

sin ?

20 ?

sin sin100

20 ?

sin sin100

20 34

x
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x
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Solve the proportion: 

 

( )1

sin sin100

20 34

sin sin100
20 20

20 34

20sin100
sin

34

sin 0.57929...

sin 0.57929...

35.401...

35.4
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=
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=
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A 

C 

B 

20 
100° 

34 

y° 

x° 

Are we solving for side lengths or angle measures? 

(angle measures) 

Do we know the side length opposite of one of 

the angles? (yes)  

Which angle? (x)  

Choral Response: 

After solving for x, find y using the triangle 

sum theorem: 

100 180

35.4 100 180

135.4 180

44.6

x y

y

y

y

° + ° + ° = °

° + ° + ° ≈ °

° + ° ≈ °

° ≈ °
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Continue to example 3: 

Solve for d, n, and w. Round answers to the nearest tenth. 

 

 

 

 

 

 

 

 

 
 

Start by writing the numerators of the entire Law of Sines. Then give students a minute to fill 

in the denominators with the appropriate side lengths: 

sin sin sin 75

? ? ?

sin sin sin 75

8 12

d w

d w

n

° ° °
= =

° ° °
= =

 

Then point out that the first ratio has two variables, the second ratio has one variable and the 

last ratio has no variables. Using a proportion with the last two ratios creates an equation 

with only one variable, w, and allows us to solve for its value: 

1

sin sin 75

8 12

sin sin 75
8 8

8 12

8sin 75
sin

12

8sin 75
sin

12

40.087...

40.1

w

w

w

w

w

w

−
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=
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=

°
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° 
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° = °

° ≈ °

i i

 

 

Write the result of w in the diagram  

and then find d using the Triangle Sum 

Theorem: 

 

75 180

40.1 75 180

115.1 180

64.9

d w

d

d

d

° + ° + ° = °

° + ° + ° ≈ °

° + ° ≈ °

° ≈ °

 

 

 

 

 

 

 

 

 

 

12 

8 

75° 

d° 

w° 
n 

Rewrite the entire proportion with the estimated 

angle measures and then set up a proportion with 

two ratios to solve: 

           

sin 64.9 sin 38.5 sin 75

8 12

sin 64.9 sin 75

12

sin 64.9

sin 75 12

sin 64.9
12 12

sin 75 12

12sin 64.9

sin 75

11.250...

11.3

n

n

n

n

n

n

n

° ° °
≈ ≈

° °
≈

°
≈

°

°
≈

°

°
≈

°

≈

≈
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Switching the means 

in the proportion 

before solving allows 

the students to be 

more adept with 

manipulating 

proportions. 
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Have the students do the “You Try”. Make sure to give students ample time to complete. Find 

a student with good syntax and clear work and have them explain to the class what they did.  

Solve for w, x, and y. Round answers to the nearest tenth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          

 

 

Continue to example 4: 

Solve for p and k. Round answers to the nearest tenth. 

 

 

 

 

 

 

 
 

Solving for p: 
 

  

 

 

 

 

 

 

 

 

 

 

 

30 

120° 

w 

40 x° 

y° 

Solving for x: 

120 180

40.5 120 180

160.5 180

19.5

x y

x

x

x

° + ° + ° = °

° + ° + ° ≈ °

° + ° ≈ °

° ≈ °

 

Solving for y: 

1

sin120 sin

40 30

30sin120
sin

40

30sin120
sin

40

40.5

y

y

y

y

−

° °
=

°
= °

° 
= ° 

 

≈ °

 

Solving for w: 

sin120 sin

40

sin120 sin19.5

40

sin19.5

40 sin120

40sin19.5

sin120

15.4

x

w

w

w

w

w

° °
=

° °
≈

°
≈

°

°
≈

°

≈

 

40° 

11 

k 

p 

What kind of triangle do we have? (Right Triangle) 

Does the Law of Sines work on right triangles? (Let’s find out) 

Using Right Triangle Trigonometry: 

11
sin 40

sin 40 11

1

11

1 sin 40

11

sin 40

17.1

p

p

p

p

p

° =

°
=

=
°

=
°

≈

 

Using the Law of Sines: 

sin 40 sin 90

11

sin 40 1

11

11

sin 40 1

11

sin 40

17.1

p

p

p

p

p

° °
=

°
=

=
°

=
°

≈

 

 

Take the opportunity 

to show that 

sin 90 1° =   
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Solving for k: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Possible Exit Ticket/Additional You Try: 
 

Use the Law of Sines to solve for x in the right triangle. Round your answer to the nearest tenth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Using Right Triangle Trigonometry: 
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tan 40

tan 40 11

1
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1 tan 40
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tan 40
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k

k
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°
=

=
°

=
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Using the Law of Sines: 

(After finding the missing angle to be 50°) 

sin 40 sin 50

11

sin 50

11 sin 40

sin 50
11 11

11 sin 40

11sin 50

sin 40

13.1

k

k

k

k

k
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=

°
=

°

°
=

°

°
=

°

≈
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11 

x° 

14 

Answer: 

1

sin sin 90

11 14

sin 1

11 14

11
sin      (same with right triangle trigonometry)

14

11
sin

14

51.8

x

x

x

x

x

−

° °
=

°
=

° = ←

 
° =  

 

° = °
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                            Warm-Up 
 
 

CCSS: 7.RP.2 Review: G.GMD.6  

Determine whether each proportion is equivalent to:  

3

5

a

b
=   

1) 
5

3

b

a
=            

2) 
3

5

a

b
=           

3) 
5 3

b a
=           

4) 
5

3

a

b
=           

5) 
3

5

a a

b b

+
=

+
      

List the side lengths in order from least to greatest. 

Justify your reasoning. 

 

 

 

 

 

 

 

 

 

 

 

Current: G.SRT.8 

           Solve for x. Round to the nearest tenth. 

Calculator Practice:  

 

 

 

 

 

 

 

 

 

Use a calculator to evaluate 
10sin17

sin 58

°

°
 and round 

to the nearest tenth. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x 

y 

Ⓐ Yes    Ⓑ No 

Ⓐ Yes    Ⓑ No 

Ⓐ Yes    Ⓑ No 

Ⓐ Yes    Ⓑ No 

Ⓐ Yes    Ⓑ No 

11 

x° 

14 

D 

E 

F 

47° 

73° 
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Law of Sines: Note-Taking Guide 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A 

C 

B 

a 

c 

b 

Side lengths: ___________________________ 

          Angles: ___________________________ 

       
sin A =                 

       
sin B =  

A 

C B a 

c b 
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Law of Sines: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 2 

Solve for x and y. Round answers to the nearest tenth. 

 

 

A 

C 

B 

20 
100° 

34 

y° 

x° 

You Try 

Solve for c. Round your answer to the nearest tenth. 

 
B 

A 

C 

c 
8 

70° 30° 

Example 1 

Solve for a. Round your answer to the nearest tenth. 

 

 

C 

A 

B 

a 
10 

80° 

40° 
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Example 3 

Solve for d, n, and w. Round answers to the nearest tenth. 

 

You Try 

Solve for w, x, and y. Round answers to the nearest tenth. 

 

 

12 

8 

75° 

d° 

w° 
n 

30 

120° 

w 

40 x° 

y° 
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Example 4 

Solve for p and k. Round answers to the nearest tenth. 

 

40° 

11 

k 

p 


