
Trigonometric Identities 

sin2(𝑥) + cos2(𝑥) = 1 

1 + tan2(𝑥) = sec2(𝑥) 

1 + cot2(𝑥) = csc2(𝑥) 

sin2(𝑥) =
1

2
(1 − cos(2𝑥)) 

cos2(𝑥) =
1

2
(1 + cos(2𝑥)) 

sin(α ± β) = sin 𝛼 cos 𝛽 ± cos 𝛼 sin 𝛽 
cos(𝛼 ± 𝛽) = cos 𝛼 𝑐𝑜𝑠𝛽 ∓ sin 𝛼 sin 𝛽 

sin(2𝑥) = 2 sin(𝑥) cos(𝑥) 

cos(2𝑥) = cos2(𝑥) − sin2(𝑥) 

 

Linearization 

𝐿(𝑥) = 𝑓(𝑎) + 𝑓′(𝑎)(𝑥 − 𝑎) 

 

Derivatives 
𝑑𝑦

𝑑𝑥
sin(𝑥) = cos(𝑥) 

𝑑𝑦

𝑑𝑥
cos(𝑥) = − sin(𝑥) 

𝑑𝑦

𝑑𝑥
cot(𝑥) = − csc2(𝑥) 

𝑑𝑦

𝑑𝑥
sec(𝑥) = sec(𝑥) tan(𝑥) 

𝑑𝑦

𝑑𝑥
csc(𝑥) = − csc(𝑥) cot⁡(𝑥) 

𝑑𝑦

𝑑𝑥
tan(𝑥) = sec2(𝑥) 

𝑑𝑦

𝑑𝑥
arcsin(𝑥) =

1

√1 − 𝑥2
 

𝑑𝑦

𝑑𝑥
arcsec(𝑥) =

1

|𝑥|√𝑥2 − 1
 

𝑑𝑦

𝑑𝑥
arctan(𝑥) =

1

1 + 𝑥2
 

 

Product Rule 
𝑑

𝑑𝑥
(𝑢𝑣) = 𝑢

𝑑𝑣

𝑑𝑥
+ 𝑣

𝑑𝑢

𝑑𝑥
 

 

Quotient Rule 

𝑑

𝑑𝑥
(
𝑢

𝑣
) =

𝑣
𝑑𝑢
𝑑𝑥

− 𝑢
𝑑𝑣
𝑑𝑥

𝑣2
 

 

Integrals 

∫ bax 𝑑𝑥 =
1

𝑎⁡ln⁡(𝑏)
𝑏𝑎𝑥 + 𝐶 

∫ ln(𝑥) ⁡𝑑𝑥 = 𝑥 ln(𝑥) − 𝑥 + 𝐶 

∫ tan⁡(𝑥) 𝑑𝑥 = − ln|cos(𝑥)| + 𝐶 

∫ csc⁡(𝑥) 𝑑𝑥 = −ln|csc(𝑥) + cot⁡(𝑥)| + 𝐶 

∫ sec(𝑥) 𝑑𝑥 = ln|sec(𝑥) + tan(𝑥)| + 𝐶 

∫𝑢 ⁡𝑑𝑣 = 𝑢𝑣 − ∫𝑣⁡𝑑𝑢 

 

Area 

𝐴 = ∫ (𝑡𝑜𝑝) − (𝑏𝑜𝑡𝑡𝑜𝑚)
𝑏

𝑎

𝑑𝑥 

 

Trigonometric Substitutions 

√𝑎2 + 𝑥2 𝑥 = 𝑎⁡tan ∅ 

√𝑎2 − 𝑥2 𝑥 = 𝑎⁡sin⁡∅ 

√𝑥2 − 𝑎2 𝑥 = 𝑎⁡sec⁡𝜃 

 

 

Volume by Revolution 

Disk Method: 

𝑉 = ∫ 𝜋[𝑅(𝑥)]2
𝑏

𝑎

⁡𝑑𝑥 = ∫ 𝜋([𝑅(𝑥)]2 − [𝑟(𝑥)]2)
𝑏

𝑎

⁡𝑑𝑥 

 

 

Shell Method: 

𝑉 = ∫ 2𝜋(𝑠ℎ𝑒𝑙𝑙⁡𝑟𝑎𝑑𝑖𝑢𝑠)(𝑠ℎ𝑒𝑙𝑙⁡ℎ𝑒𝑖𝑔ℎ𝑡)
𝑏

𝑎

⁡𝑑𝑥 

 

Arc Length 

𝐿 = ∫ √1 + (
𝑑𝑦

𝑑𝑥
)
2𝑏

𝑎

⁡𝑑𝑥 

 

Surface Area 

𝑆𝐴 = ∫ 2𝜋𝑦√1 + (
𝑑𝑦

𝑑𝑥
)
2𝑏

𝑎

⁡𝑑𝑥 

 
Exponential Growth 

𝐴 = 𝐴𝑜𝑒
𝑘𝑡  

 

Work 

𝑊 = 𝐹𝑑 = ∫ 𝐹(𝑥)
𝑏

𝑎

𝑑𝑥 

 

Hooke’s⁡Law 

𝐹 = 𝑘𝑥 

 

Center of Mass 

𝑀𝑦 = ∫ 𝑥̃ ⁡𝑑𝑚 = ∫ 𝑥⁡𝛿⁡[𝑓(𝑥) − 𝑔(𝑥)]
𝑏

𝑎

⁡𝑑𝑥 

𝑀𝑥 = ∫ 𝑦̃ ⁡𝑑𝑚 = ∫
1

2
[𝑓(𝑥) + 𝑔(𝑥)] × 𝛿[𝑓(𝑥) − 𝑔(𝑥)]

𝑏

𝑎

⁡𝑑𝑥

= ∫
𝛿

2
[𝑓2(𝑥) − 𝑔2(𝑥)]

𝑏

𝑎

⁡𝑑𝑥 

𝑀 = ∫𝑑𝑚 = ∫ 𝛿[𝑓(𝑥) − 𝑔(𝑥)]
𝑏

𝑎

⁡𝑑𝑥 

𝑥̅ =
𝑀𝑦

𝑀
 

𝑦̅ =
𝑀𝑥

𝑀
 


