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Outline

• Recap:Law of Cosines

• Double Angle Formulas

• Half Angle Formulas
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Law of Cosines



Law of Cosines

Review: Pythagorean Theorem
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Law of Cosines

Computing all side lengths from SAS
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Law of Cosines

The Law of Cosines
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Law of Cosines

Comparing Pythagorean to Law of Cosines
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Law of Cosines

Example: Compute cos(θ) of the below triangle.

2

4

3

θ
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Law of Cosines

Example: Compute cos(θ) at the origin.

(0, 0)

(1, 3)

(4,−1)
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Law of Cosines

Finding the Missing Side Length

θ = π/4

3
√

2

7

x
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Law of Cosines

When to Use law of Cosines
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Law of Cosines

Takeaways: Comparison between right triangles and general

triangles
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Double Angle Formulas



Double Angle Formulas

1

sin(θ)

cos(θ)
θ
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Double Angle Formulas

Identity

cos(2θ) =1− 2(sin(θ))2

cos(2θ) =2(cos(θ))2

cos(2θ) =(cos(θ))2 − (sin(θ))2

Example

Given that cos(θ) = 1
3 , compute cos(2θ).
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Double Angle Formulas

Calculating sin(2θ) from sin(θ)

sin(θ)

θ

θ

α

1

1

sin(θ)
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Double Angle Formulas

Another Method

θ
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Double Angle Formulas

Double Angle Formula for Sine

Identity

sin(2θ) = 2 cos(θ) sin(θ)
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Double Angle Formulas

Computing Tangent

sin(2θ) =2 cos(θ) sin(θ)

cos(2θ) =(cos(θ))2 − (sin(θ))2
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Double Angle Formulas

Double Angle Formula for Tangent

Identity

tan(2θ) =
2 tan(θ)

1− (tan(θ))2

Example

Suppose that tan(θ) = 3. Compute tan(2θ).
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Half Angle Formulas



Half Angle Formulas

Computing sin(θ/2)

cos(2α) = 1− 2(sin2(α))
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Half Angle Formulas

Computing cos(θ/2)

cos(2α) = 2(cos(α))2 − 1
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Half Angle Formulas

Computing tan(θ/2)

tan(α) = sin(θ)
cos(θ) = 2 sin(θ) cos(θ)

2 cos2(θ)
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Half Angle Formulas

Half Angle Formulas

Identity

cos

(
θ

2

)
=±

√
1 + cos(θ)

2

cos

(
θ

2

)
=±

√
1− cos(θ)

2

tan

(
θ

2

)
=

sin(θ)

1 + cos(θ)
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