
7.1 - Law of Sines
Warmup: 
Tower of Pisa: How far does it lean?

≈ 5∘
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7.1 - Law of Sines
Solve the triangle

a = 4.53
c = 5.05

C = 75∘
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AAS



7.1 - Law of Sines
1. Solve the triangle 
     A = 40˚,  B = 30˚,  b = 10

a ≈ 12.86
c ≈ 18.79

C = 110∘

A

B

Cb

c a
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2. Solve the triangle 
    A = 32˚,  a = 17,  b = 11

b ≈ 25.28
C ≈ 20∘
B ≈ 128∘

AAS

SSA



7.1 - Law of Sines
1. Solve the triangle 
    A = 36˚,  a = 2,  b = 7

No triangle!!!
A

B

Cb

c a
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2. Solve the triangle 
    A = 64˚,  a = 16,  b = 17

c1 ≈ 12.20
C1 ≈ 43.26∘
B1 ≈ 72.74∘

c2 ≈ 2.71
C2 ≈ 8.74∘
B2 ≈ 180 − 72.74∘ = 107.26∘

SSA

SSA
b sin A = 4.11 > a

h < a < b
Two solutions!



Chapter 7 
Applications of Trigonometry

1. The Law of Sines 
2. The Law of Cosines 
3. The Area of a Triangle 
4. Vectors 
5. The Dot Product



7.2 - Law of Cosines
cos A =

x
c

Law of Cosines

Find x

a2 = (b − x)2 + h2

Pythagorean Theorem

c ⋅ cos A = x a2 = b2 − 2bx + x2 + h2

a2 = b2 − 2bx + c2

a2 = b2 − 2bc ⋅ cos A + c2

a2 = b2 + c2 − 2bc ⋅ cos A

b2 = a2 + c2 − 2ac ⋅ cos B

c2 = a2 + b2 − 2ab ⋅ cos C

Good for solving triangles with known SAS or SSS
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a ≈ 10.91

Solving SAS - Solve for a

Practice - Find the missing side

≈ 29.61 ≈ 5.35

7.2 - Law of Cosines
a2 = 192 + 162 − 2(19)(16)cos 35∘

95˚
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a ≈ 10.91

a
28˚74˚

8 11

a ≈ 12.18

Find a

7.2 - Law of Cosines
Solving SAS - Solve for a 7/11



α ≈ 55.28∘

Solving SSS - Solve for angles

7.2 - Law of Cosines
8102 = 8942 + 8502 − 2(894)(850)cos α

α = cos−1 ( 8102 − 8942 − 8502

−2(894)(850) )
β ≈ 65.12∘ γ ≈ 59.60∘

Find α

8/11



7.2 - Law of Cosines
Solving SSS - Solve for angles

Practice - Find the angle A

A ≈ 25.93∘ A ≈ 45.21∘

α ≈ 55.28∘

8102 = 8942 + 8502 − 2(894)(850)cos α

α = cos−1 ( 8102 − 8942 − 8502

−2(894)(850) )
β ≈ 65.12∘ γ ≈ 59.60∘

Find α
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7.2 - Law of Cosines

x ≈ 7.547

Solve for x, y, and z

y ≈ 7.9122
z ≈ 78.197∘
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Law of Cosines is good for solving: 

✦ SAS 

✦ SSS
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Law of Sines is good for solving: 

✦ AAS 

✦ ASA 

✦ SSA

sin α
a

=
sin β

b
=

sin γ
c

c2 = a2 + b2 − 2ab cos C

7.2 - Law of Cosines


