
𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯= 1 

cosଷ 𝑥

cosଶ 𝑥
⎯⎯⎯⎯⎯⎯= 𝑐𝑜𝑠 𝑥 

   𝑐𝑜𝑠𝑥𝑡𝑎𝑛𝑥 =

𝑐𝑜𝑠𝑥 ×
𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ =

     = 𝑠𝑖𝑛𝑥

      
𝑐𝑜𝑠𝑥

𝑡𝑎𝑛𝑥
⎯⎯⎯⎯

    
𝑐𝑜𝑠𝑥

ቀ
𝑠𝑖𝑛𝑥
𝑐𝑜𝑠𝑥⎯⎯⎯⎯ቁ

⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝑥 ÷
𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

𝑐𝑜𝑠𝑥 ×
𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

    =
cosଶ 𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯

      
𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

    
ቀ

𝑠𝑖𝑛𝑥
𝑐𝑜𝑠𝑥⎯⎯⎯⎯ቁ

𝑠𝑖𝑛𝑥
1⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ ÷

𝑠𝑖𝑛𝑥

1
⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ ×

1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

      
1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

 = 𝑠𝑒𝑐𝑥

      𝑠𝑒𝑐𝑥𝑠𝑖𝑛𝑥 =
1

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ × 𝑠𝑖𝑛𝑥 =

              
𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ =

           = 𝑡𝑎𝑛𝑥

1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯− 𝑠𝑖𝑛𝑥

1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯− 𝑠𝑖𝑛𝑥 ×

𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯

1

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯−

sinଶ 𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯

    
1 − sinଶ 𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

        
cosଶ 𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯

Pythagorean Identities : Reciprocal Identities : (Exponents/Factoring)

1
𝑐𝑜𝑠𝑥⎯⎯⎯⎯ − 𝑐𝑜𝑠𝑥

1 −
𝑠𝑖𝑛𝑥
𝑐𝑜𝑠𝑥⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

ቌ

1
𝑐𝑜𝑠𝑥⎯⎯⎯⎯ − 𝑐𝑜𝑠𝑥

1 −
𝑠𝑖𝑛𝑥
𝑐𝑜𝑠𝑥⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ቍ ×
𝑐𝑜𝑠𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

1 − cosଶ 𝑥

𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

sinଶ 𝑥

𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐿𝐶𝐷 = 𝑐𝑜𝑠𝑥

1

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯+

1

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

(1 − 𝑐𝑜𝑠𝑥) + (1 + 𝑐𝑜𝑠𝑥)

(1 − 𝑐𝑜𝑠𝑥)(1 + 𝑐𝑜𝑠𝑥)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

1 − 𝑐𝑜𝑠𝑥 + 1 + 𝑐𝑜𝑠𝑥

1 − cosଶ 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

2

sinଶ 𝑥
⎯⎯⎯⎯⎯ = 2 cscଶ 𝑥

1 − 𝑐𝑜𝑠𝑥

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯×

1

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯+

1

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯×

1 + 𝑐𝑜𝑠𝑥

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

(Fractions/LCD)

Multiply the 
top and
bottom by
the 
LCD = 𝑐𝑜𝑠𝜃

sinଶ 𝑥 = 𝑠𝑖𝑛𝑥 × 𝑠𝑖𝑛𝑥 = (sin( x))ଶ ≠ sin 𝑥ଶ

                                                  2𝑠𝑖𝑛30 ≠ 𝑠𝑖𝑛60
                                           cos(𝑥 + 𝜋) ≠ 𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠𝜋

              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
⎯⎯ 

 
⎯⎯⎯⎯⎯⎯=

√6
⎯⎯ 

− √2
⎯⎯ 

4
⎯⎯⎯⎯⎯⎯⎯ 

π

12
⎯⎯⎯= 15଴

Rationalize!

𝑐𝑜𝑠45𝑐𝑜𝑠30 + 𝑠𝑖𝑛45𝑠𝑖𝑛30 = cos(45௢ − 30௢)
                                                    = 𝑐𝑜𝑠15ை

cos(𝑎 − 𝑏) = 𝑐𝑜𝑠𝑎𝑐𝑜𝑠𝑏 + 𝑠𝑖𝑛𝑎𝑠𝑖𝑛𝑏

sin(𝑥 + 𝜋) = 𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝜋 + 𝑠𝑖𝑛𝜋𝑐𝑜𝑠𝑥
                     = 𝑠𝑖𝑛𝑥 × −1 + 0 × 𝑐𝑜𝑠𝑥
                     = −𝑠𝑖𝑛𝑥

                 𝑠𝑒𝑐15௢ =

                 
1

𝑐𝑜𝑠15௢⎯⎯⎯⎯⎯⎯ =
2√2

⎯⎯ 

√3
⎯⎯ 

+ 1
⎯⎯⎯⎯⎯⎯=

2√6
⎯⎯ 

+ √3
⎯⎯ 

2
⎯⎯⎯⎯⎯⎯⎯⎯

Do cos15௢and flip it!

Sum and Difference Identities :

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)

𝑠𝑖𝑛3𝑥𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠3𝑥𝑠𝑖𝑛𝑥 = sin(3𝑥 + 𝑥) = 𝑠𝑖𝑛4𝑥

𝑐𝑜𝑠15௢

…

√3
⎯⎯ 

+ 1

2√2
⎯⎯ ⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝛼 =
3

5
⎯⎯ ; 𝑄𝐼 𝑐𝑜𝑠𝛽 = −

5

13
⎯⎯⎯ ; 𝑄𝐼𝐼

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 = 2𝑠𝑖𝑛𝛼𝑐𝑜𝑠𝛼

             = 2 ×
3

5
⎯⎯×

4

5
⎯⎯

             =
24

25
⎯⎯⎯

𝑐𝑜𝑠2𝛽 = 1 − 2 sinଶ 𝛽

              = 1 − 2 ቆ
12

13
⎯⎯⎯ቇ

ଶ

              = −
119

169
⎯⎯⎯

13
SOHCAHTOA

√3
⎯⎯ 

+ 1

2√2
⎯⎯ ⎯⎯⎯⎯⎯⎯

…
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1

2
⎯⎯sin 4𝑥 = 1 sin 2𝑥 cos 2𝑥

2𝑠𝑖𝑛𝜋 = 4 sin ቀ
π

2
⎯⎯ቁ cos ቀ

π

2
⎯⎯ቁ = 0

1𝑠𝑖𝑛2𝑥 = 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

Double the number in front.
Half the angle. Add a Cos

8 sin 3𝑥 cos 3𝑥 = 4 sin 6𝑥

4 sin ቀ
π

6
⎯⎯ቁ cos ቀ

π

6
⎯⎯ቁ = 2 sin ቀ

π

3
⎯⎯ቁ =

2√3
⎯⎯ 

2
⎯⎯⎯⎯= √3

⎯⎯ 

Half the number in front.
Double the angle. Cos goes away

𝑐𝑜𝑠4𝑥 = cosଶ2 𝑥 − sinଶ 2𝑥

𝑐𝑜𝑠4𝑥 = 2 cosଶ 2𝑥 − 1

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 = 11 − 2 sinଶ 2𝑥 = 𝑐𝑜𝑠4𝑥

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

Half the angle

Double the angle

GCF

Double Angle Identities :

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

𝑠𝑖𝑛2𝑥

1 + 𝑐𝑜𝑠2𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

1 + (⬚)
⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

1 + (2 cosଶ 𝑥 − 1)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

2 cosଶ 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

2 cosଶ 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥

2 cosଶ 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

cos 𝑥
⎯⎯⎯⎯⎯

𝑡𝑎𝑛𝑥

𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯ Hold

Fast!
2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 + 𝑐𝑜𝑠𝜃

𝑐𝑜𝑡𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝜃(2𝑠𝑖𝑛𝜃 + 1)

𝑐𝑜𝑡𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝜃(2𝑠𝑖𝑛𝜃 + 1)

𝑐𝑜𝑠𝜃
𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝜃(2𝑠𝑖𝑛𝜃 + 1) ×
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

2 sinଶ 𝜃 + 𝑠𝑖𝑛𝜃

1 − (1 − 2 sinଶ 𝜃) + 𝑠𝑖𝑛𝜃
1 − 1 + 2 sinଶ 𝜃 + 𝑠𝑖𝑛𝜃
2 sinଶ 𝜃 + 𝑠𝑖𝑛𝜃

1 − 𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛𝜃
𝑠𝑖𝑛2𝜃 + 𝑐𝑜𝑠𝜃

𝑐𝑜𝑡𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Choose the 𝑐𝑜𝑠2𝜃 to cross off 
the 1 (negative distribution*)

IDs
Fractions
Factoring
Conjugate

𝑠𝑖𝑛𝑥

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

1 − 𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥

1 + 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯×

1 − 𝑐𝑜𝑠𝑥

1 − 𝑐𝑜𝑠𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

𝑠𝑖𝑛𝑥(1 − 𝑐𝑜𝑠𝑥)

sinଶ 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

(1 − 𝑐𝑜𝑠𝑥)

𝑠𝑖𝑛 𝑥
⎯⎯⎯⎯⎯⎯⎯⎯⎯

FOIL (FL)

      (𝑎 + 𝑏)(𝑎 − 𝑏)
     𝑎ଶ − 𝑎𝑏 + 𝑎𝑏 + 𝑏ଶ

              𝑎ଶ − 𝑏ଶ

      (1 + 𝑐𝑜𝑠𝑥)(1 − 𝑐𝑜𝑠𝑥)
  1 − 𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠𝑥 − cosଶ 𝑥
                1 − cosଶ 𝑥
                   sinଶ 𝑥

Conjugate :

Pythag

Simplify

Proofs :
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1 − 𝑡𝑎𝑛𝑥

1 + 𝑡𝑎𝑛𝑥
⎯⎯⎯⎯⎯⎯⎯⎯

1 −
𝑠𝑖𝑛𝜃
𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

1 +
𝑠𝑖𝑛𝜃
𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝜃 − 𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃 + 𝑠𝑖𝑛𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

                  
𝑐𝑜𝑠2𝑥

𝑠𝑖𝑛2𝑥 + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯

             
⬚

2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

cosଶ 𝜃 − sinଶ 𝜃

(𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃)(𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

(𝑐𝑜𝑠𝜃 − 𝑠𝑖𝑛𝜃)(𝑐𝑜𝑠𝜃 + 𝑠𝑖𝑛𝜃)

(𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃)(𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

               
𝑐𝑜𝑠𝜃 − 𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃 + 𝑠𝑖𝑛𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

             2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 + 1
2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 + sinଶ 𝜃 + cosଶ 𝜃
sinଶ 𝜃 + 2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 + cosଶ 𝜃
(𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃)(𝑠𝑖𝑛𝜃 + 𝑐𝑜𝑠𝜃)

𝑚ଶ + 2𝑚𝑛 + 𝑛ଶ

(𝑚 + 𝑛)(𝑚 + 𝑛) QED

                                                        𝑠𝑖𝑛3𝑥

                                               sin (2𝑥 + 𝑥)
                      𝑠𝑖𝑛2𝑥𝑐𝑜𝑠𝑥 + 𝑐𝑜𝑠2𝑥𝑠𝑖𝑛𝑥
     2𝑠𝑖𝑛𝑥𝑐𝑜𝑠ଶ𝑥 + (1 − 2 sinଶ 𝑥)𝑠𝑖𝑛𝑥
2𝑠𝑖𝑛𝑥(1 − sinଶ 𝑥) + 𝑠𝑖𝑛𝑥 − 2 sinଷ 𝑥
   2𝑠𝑖𝑛𝑥 − 2 sinଷ 𝑥 + 𝑠𝑖𝑛𝑥 − 2 sinଷ 𝑥
                                     3𝑠𝑖𝑛𝑥 − 4 sinଷ 𝑥

3𝑠𝑖𝑛𝑥 − 4 sinଷ 𝑥

OR Conjugate This!

Multiply the top and 
bottom by the LCD = 𝑐𝑜𝑠𝜃

QED

Factoring

                                                cos(𝑥 + 𝑦) cos(𝑥 − 𝑦) = cosଶ 𝑥 − sinଶ 𝑦
 (𝑐𝑜𝑠𝑥𝑐𝑜𝑠𝑦 − 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑦)(𝑐𝑜𝑠𝑥𝑐𝑜𝑠𝑦 + 𝑠𝑖𝑛𝑥𝑠𝑖𝑛𝑦) =
                                       cosଶ 𝑥𝑐𝑜𝑠ଶ𝑦 − sinଶ 𝑥𝑠𝑖𝑛ଶ𝑦 =
              cosଶ 𝑥(1 − sinଶ 𝑦) − (1 − cosଶ 𝑥) sinଶ 𝑦 =
     cosଶ 𝑥 − cosଶ 𝑥𝑠𝑖𝑛ଶ𝑦 − sinଶ 𝑦 + cosଶ 𝑥𝑠𝑖𝑛ଶ𝑦 =
                                                              cosଶ 𝑥 − sinଶ 𝑦 = cosଶ 𝑥 − sinଶ 𝑦

                secଶ 𝑥 + cscଶ 𝑥 = (𝑡𝑎𝑛𝑥 + 𝑐𝑜𝑡𝑥)ଶ

                                              = tanଶ 𝑥 + 2𝑡𝑎𝑛𝑥𝑐𝑜𝑡𝑥 + cotଶ 𝑥

1 + tanଶ 𝑥 + 1 + cotଶ 𝑥 = tanଶ 𝑥 + 2
𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥
⎯⎯⎯⎯

𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥
⎯⎯⎯⎯ + cotଶ 𝑥

        2 + tanଶ 𝑥 + cotଶ 𝑥 = tanଶ 𝑥 + 2 + cotଶ 𝑥

                                
1

1 − sin(90 − θ)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯= cscଶ 𝜃 + 𝑐𝑜𝑡𝜃𝑐𝑠𝑐𝜃

1

1 − (𝑐𝑜𝑠𝜃𝑠𝑖𝑛90଴ − 𝑠𝑖𝑛𝜃𝑐𝑜𝑠90଴)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯=

1

sinଶ 𝜃
⎯⎯⎯⎯⎯ +

𝑐𝑜𝑠𝜃

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯ ×

1

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

                                             
1

1 − 𝑐𝑜𝑠𝜃
⎯⎯⎯⎯⎯⎯⎯⎯=

1

sinଶ 𝜃
⎯⎯⎯⎯⎯ +

𝑐𝑜𝑠𝜃

sinଶ 𝜃
⎯⎯⎯⎯⎯

                                          
1 + 𝑐𝑜𝑠𝜃

1 − cosଶ 𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯=

                                             
1 + 𝑐𝑜𝑠𝜃

sinଶ 𝜃
⎯⎯⎯⎯⎯⎯⎯⎯=

1 + 𝑐𝑜𝑠𝜃 ×

1 + 𝑐𝑜𝑠𝜃 ×
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑄𝐸𝐷

1 −
𝑠𝑖𝑛𝜃
𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

1 +
𝑠𝑖𝑛𝜃
𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝜃 − 𝑠𝑖𝑛𝜃
𝑐𝑜𝑠𝜃

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝜃 + 𝑠𝑖𝑛𝜃
𝑐𝑜𝑠𝜃

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝜃 − 𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯×

𝑐𝑜𝑠𝜃

𝑐𝑜𝑠𝜃 + 𝑠𝑖𝑛𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑐𝑜𝑠𝜃 − 𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃 + 𝑠𝑖𝑛𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

1 −
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

𝑐𝑜𝑠𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯ −

𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯ 

𝑐𝑜𝑠𝜃 − 𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

1 +
𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

𝑐𝑜𝑠𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯ +

𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯ 

𝑐𝑜𝑠𝜃 + 𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

OR Add fractions on top/bottom and flip/multiply.
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