
19 – Product-Sum Formulas

Theorem: Product-to-Sum Formulas

• sinu sin v = 1
2
[cos(u− v) − cos(u+ v)]

• cosu cos v = 1
2
[cos(u− v) + cos(u+ v)]

• sinu cos v = 1
2
[sin(u+ v) + sin(u− v)]

1. Rewrite the product cos(5x) cos(7x) as a sum or difference.

2. Find the exact value of each of the following. Do not give a decimal approximation.

(a) cos(75◦) sin(45◦)

(b) sin(165◦) sin(15◦)

3. Verify the sum and difference formulas to verify that

sinu sin v =
1

2
[cos(u− v) − cos(u+ v)].
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Theorem: Sum-to-Product Formulas

• sinu+ sin v = 2 sin
(
u+v
2

)
cos

(
u−v
2

)
• sinu− sin v = 2 cos

(
u+v
2

)
sin

(
u−v
2

) • cosu+ cos v = 2 cos
(
u+v
2

)
cos

(
u−v
2

)
• cosu− cos v = −2 sin

(
u+v
2

)
sin

(
u−v
2

)
4. Rewrite the sum cos(3θ) + cos(11θ) as a product.

5. Find the exact value of each of the following. Do not give a decimal approximation.

(a) sin
(
π
12

)
+ sin

(
7π
12

)

(b) cos(165◦) + cos(75◦)

6. Simplify the expression

cosx− cos(3x)

sin(3x) − sinx
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