
α

𝑂 = 𝐻𝑠𝑖𝑛𝜃

𝐴 = 𝐻𝑐𝑜𝑠𝜃

𝛽

𝛽

1𝑠𝑖𝑛α

1𝑠𝑖𝑛αcos𝛽

1

1𝑐𝑜𝑠α

𝛽

90 − 𝛽

90 − 𝛽

1𝑐𝑜𝑠α𝑠𝑖𝑛𝛽

𝑂 = 𝐻𝑠𝑖𝑛𝜃

𝐴 = 𝐻𝑐𝑜𝑠𝜃

sin(α + 𝛽) = 𝑠𝑖𝑛α𝑐𝑜𝑠𝛽 + 𝑐𝑜𝑠α𝑠𝑖𝑛𝛽
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sin(𝑥 + 𝜋) = 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝜋 + 𝑠𝑖𝑛𝜋𝑐𝑜𝑠𝑥
                     = 𝑠𝑖𝑛𝑥 × −1 + 0 × 𝑐𝑜𝑠𝑥
                     = −𝑠𝑖𝑛𝑥

              sin ቀ
π

12
⎯⎯⎯ቁ =

                 𝑠𝑖𝑛15଴ =
sin(45଴ − 30଴) = 𝑠𝑖𝑛45𝑐𝑜𝑠30 − 𝑠𝑖𝑛30𝑐𝑜𝑠45

                              =
1

√2
⎯⎯ ⎯⎯⎯×

√3
⎯⎯ 

2
⎯⎯⎯−

1

2
⎯⎯×

1

√2
⎯⎯ ⎯⎯⎯

                              =
√3

⎯⎯ 

2√2
⎯⎯ 

 
⎯⎯⎯⎯ −

1

2√2
⎯⎯ ⎯⎯⎯⎯

                              =
√3

⎯⎯ 
− 1

2√2
⎯⎯ 

 
⎯⎯⎯⎯⎯⎯

15 = 45 − 30

                  𝑐𝑜𝑠75௢=
cos(45௢ + 30௢) = 𝑐𝑜𝑠45𝑐𝑜𝑠30 − 𝑠𝑖𝑛45𝑠𝑖𝑛30

                                =
1

√2
⎯⎯ ⎯⎯⎯×

√3
⎯⎯ 

2
⎯⎯⎯−

1

√2
⎯⎯ ⎯⎯⎯×

1

2
⎯⎯

                                =
√3

⎯⎯ 

2√2
⎯⎯ ⎯⎯⎯⎯−

1

2√2
⎯⎯ ⎯⎯⎯⎯

                                =
√3

⎯⎯ 
− 1

2√2
⎯⎯ ⎯⎯⎯⎯⎯⎯

                 𝑠𝑒𝑐15௢ =

                 
1

𝑐𝑜𝑠15௢
⎯⎯⎯⎯⎯⎯ =

1

cos(45௢ − 30௢)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ =

1

(𝑐𝑜𝑠45𝑐𝑜𝑠30 + 𝑠𝑖𝑛45𝑠𝑖𝑛30)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

                               =
1

1

√2
⎯⎯ ⎯⎯⎯×

√3
⎯⎯ 

2⎯⎯⎯+
1

√2
⎯⎯ ⎯⎯⎯×

1
2⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

                               =
1

ቆ
√3

⎯⎯ 

2√2
⎯⎯ ⎯⎯⎯⎯+

1

2√2
⎯⎯ ⎯⎯⎯⎯ቇ

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

                               =
1

√3
⎯⎯ 

+ 1

2√2
⎯⎯ ⎯⎯⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯

                               = 1 ×
2√2

⎯⎯ 

√3
⎯⎯ 

+ 1
⎯⎯⎯⎯⎯⎯

                               =
2√2

⎯⎯ 

√3
⎯⎯ 

+ 1
⎯⎯⎯⎯⎯⎯

         = cos(−45) cos(30) + sin(−45) cos (30)
cos(−75) = cos (−45 − 30)

𝑐𝑜𝑠45𝑐𝑜𝑠30 + 𝑠𝑖𝑛45𝑠𝑖𝑛30 = cos(45௢ − 30௢)
                                                    = 𝑐𝑜𝑠15

Or
𝜋

12
⎯⎯⎯=

4𝜋

12
⎯⎯⎯−

3π

12
⎯⎯⎯=

π

4
⎯⎯−

π

3
⎯⎯

285 = 180 + 105
285 = 180 + (60 + 45)

A combination of special 
and quadrantal angles…^* 

195 = 180 + 15
195 = 90 + 105

255 = 180 + 75
255 = 180 + (45 + 30)

sin(−𝑥) = −𝑠𝑖𝑛𝑥cos(−𝑥) = 𝑐𝑜𝑠𝑥
OR

cos(𝑎 + 𝑏) = 𝑐𝑜𝑠𝑎𝑐𝑜𝑠𝑏 − 𝑠𝑖𝑛𝑎𝑠𝑖𝑛𝑏sin(𝑎 + 𝑏) = 𝑠𝑖𝑛𝑎𝑐𝑜𝑠𝑏 + 𝑠𝑖𝑛𝑏𝑐𝑜𝑠𝑎

π

12
⎯⎯⎯= 15଴

𝑅𝑎𝑡𝑖𝑜𝑛𝑎𝑙𝑖𝑧𝑒!

sin255=sin(360 − 105) = sin 360𝑐𝑜𝑠105 − 𝑠𝑖𝑛105𝑐𝑜𝑠360 = 0 − 𝑠𝑖𝑛105(1) = −𝑠𝑖𝑛105 = −sin (45 + 60)

sin(𝑎 − 𝑏) = 𝑠𝑖𝑛𝑎𝑐𝑜𝑠𝑏 − 𝑠𝑖𝑛𝑏𝑐𝑜𝑠𝑎

cos(𝑎 − 𝑏) = 𝑐𝑜𝑠𝑎𝑐𝑜𝑠𝑏 + 𝑠𝑖𝑛𝑎𝑠𝑖𝑛𝑏

       Sin is the same sign sincos:cossin
Cos is the opposite sign coscos:sinsin

cos ቀ
𝜋

6
⎯⎯+ 𝑥ቁ cos ቀ

𝜋

6
⎯⎯− 𝑥ቁ + sin ቀ

𝜋

6
⎯⎯+ 𝑥ቁ sin ቀ

𝜋

6
⎯⎯− 𝑥ቁ =

                                                    cos ቀ
π

6
⎯⎯+ 𝑥 − (

𝜋

6
⎯⎯− 𝑥)ቁ =   cos(2𝑥)

𝑡𝑎𝑛𝜃 =
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

𝑠𝑖𝑛255 = −𝑠𝑖𝑛105
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