
𝑠𝑖𝑛2𝑥 = 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

𝑐𝑜𝑠2𝑥 = cosଶ 𝑥 − sinଶ 𝑥
             = 2 cosଶ 𝑥 − 1
             = 1 − 2 sinଶ 𝑥

4 sin 6𝑥 = 8 sin 3𝑥 cos 3𝑥 Double the number in front.
Half the angle. Add a Cos

2 sin 𝑥 = 4 sin
1

2
⎯⎯𝑥 cos

1

2
⎯⎯𝑥

1

2
⎯⎯sin 4𝑥 = 1 sin 2𝑥 cos 2𝑥

2𝑠𝑖𝑛𝜋 = 4 sin ቀ
π

2
⎯⎯ቁ cos ቀ

π

2
⎯⎯ቁ = 0

8 sin 3𝑥 cos 3𝑥 = 4 sin 6𝑥
Half the number in front.
Double the angle. Cos goes away

2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 = 𝑠𝑖𝑛2𝑥

4 sin
1

2
⎯⎯𝑥 cos

1

2
⎯⎯𝑥 = 2 sin 𝑥

4 sin ቀ
π

6
⎯⎯ቁ cos ቀ

π

6
⎯⎯ቁ = 2 sin ቀ

π

3
⎯⎯ቁ =

2√3
⎯⎯ 

2
⎯⎯⎯⎯= √3

⎯⎯ 

𝑐𝑜𝑠4𝑥 = cosଶ2 𝑥 − sinଶ 2𝑥

𝑐𝑜𝑠4𝑥 = 2 cosଶ 2𝑥 − 1

1 − 2 sinଶ ቀ
𝜋

4
⎯⎯ቁ = cos ቀ

𝜋

2
⎯⎯ቁ = 0

2 cosଶ3 𝑥 − 2sinଶ 3𝑥 =
2 (cosଶ3 𝑥 − sinଶ 3𝑥) = 2𝑐𝑜𝑠6𝑥

4 cosଶ 5 − 2 =
2(2cosଶ 5 − 1) = 2𝑐𝑜𝑠10

1 − 2 sinଶ 𝜋 = 𝑐𝑜𝑠2𝜋 = 1

Double the angle

GCF

Half the angle

1 − 2 sinଶ 2𝑥 = 𝑐𝑜𝑠4𝑥

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦 𝑡𝑜 𝑠𝑖𝑛𝑥 𝑜𝑟 𝑐𝑜𝑠𝑥

1 − 𝑐𝑜𝑠2𝑥
1 − (1 − 2 sinଶ 𝑥)
1 − 1 + 2 sinଶ 𝑥

2 sinଶ 𝑥

1 + 𝑐𝑜𝑠2𝑥
1 + (2 cosଶ 𝑥 − 1)
1 + 2 cosଶ 𝑥 − 1

2 cosଶ 𝑥
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𝑠𝑖𝑛2𝑥

1 + 𝑐𝑜𝑠2𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛2𝑥

1 + (2 cosଶ 𝑥 − 1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛2𝑥

1 + (2 cosଶ 𝑥 − 1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

2 cosଶ 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

2 cosଶ 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

2 cosଶ 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

cos 𝑥
⎯⎯⎯⎯⎯

𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯
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𝑠𝑖𝑛𝛼 =
3

5
⎯⎯ ; 𝑄𝐼 𝑐𝑜𝑠𝛽 = −

5

13
⎯⎯⎯ ; 𝑄𝐼𝐼 sin(𝛼 + 𝛽) = ?

sin(𝛼 + 𝛽) = 𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠𝛼𝑠𝑖𝑛𝛽

                      =
3

5
⎯⎯× −

5

13
⎯⎯⎯+

4

5
⎯⎯×

12

13
⎯⎯⎯

                      = −
3

13
⎯⎯⎯+

48

65
⎯⎯⎯

                      =
33

65
⎯⎯⎯

0 , 2𝜋𝜋

𝐴𝑆

𝑇 𝐶

𝛼𝛽

3
5

5

𝑎ଶ + 𝑏ଶ = 𝑐ଶ

            𝑏 = 12
12 𝑎ଶ + 𝑏ଶ = 𝑐ଶ

             𝑎 = 4

4

𝑆𝑜𝑙𝑣𝑒: 𝑠𝑖𝑛2𝛼 = ?

𝑠𝑖𝑛2𝛼 = 2𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼

             = 2 ×
3

5
⎯⎯×

4

5
⎯⎯

             =
24

25
⎯⎯⎯

𝑐𝑜𝑠2𝛽 = 1 − 2 sinଶ 𝛽

              = 1 − 2 ቆ
12

13
⎯⎯⎯ቇ

ଶ

              = −
119

169
⎯⎯⎯

𝑐𝑜𝑠2𝛽 = ?

13
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