
Trig 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)) 

cos(2𝑥) = 𝑐𝑜𝑠2(𝑥) − 𝑠𝑖𝑛2(𝑥) 
sin(2𝑥) = 2 sin(𝑥) cos(𝑥) 

Linearization 
𝐿(𝑥) = 𝑓(𝑎) + 𝑓′(𝑥)(𝑥 − 𝑎) 

Derivatives 
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 

∫ 𝑏𝑎𝑥𝑑𝑥 =
𝑏𝑎𝑥

𝑎𝑙𝑛(𝑏) + 𝐶 

∫ ln(𝑥) 𝑑𝑥 = 𝑥𝑙𝑛(𝑥) − 𝑥 + 𝐶 

∫ tan(𝑥) 𝑑𝑥 = −ln |cos (𝑥)| + 𝐶 

∫ cot(𝑥) 𝑑𝑥 = ln |sin (x)| + C 

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

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

 
Linear Differential Equations 

𝑑𝑦
𝑑𝑥

+ 𝑃(𝑥)𝑦 = 𝑄(𝑥) 

𝑣(𝑥) = 𝑒∫ 𝑃(𝑥)𝑑𝑥  

(𝑣(𝑥)𝑦)′ = 𝑣(𝑥)𝑄(𝑥) 
Riemann Sums 

𝑥𝑘 = 𝑥0 + 𝑘∆𝑥 

𝑅𝐻: ∑ ∆𝑥𝑓(𝑥𝑘)
𝑛

𝑘=1

 

𝐿𝐻: ∑ ∆𝑥𝑓(𝑥𝑘)
𝑛−1

𝑘=1

 

𝑀𝑃: ∑ ∆𝑥
𝑛−1

𝑘=0

𝑓 (
𝑥𝑘 + 𝑥𝑘+1

2
) 

𝑇𝑍: 2 ∑[𝑓(𝑥𝑘) + 𝑓(𝑥𝑛)] + 𝑓(𝑥0)∆𝑥
𝑛−1

𝑘=1

 

 

𝑆𝑃: 
∆𝑥
3

[𝑓(𝑥0 + 4𝑓(𝑥1) + 2𝑓(𝑥2) + ⋯

+ 𝑓(𝑥𝑛) 
Riemann Sums error 

𝑅𝐻: 
1
2

(𝑏 − 𝑎)2

𝑛
𝑓′(𝑐) 

𝐿𝐻: 
1
2

(𝑏 − 𝑎)2

𝑛
𝑓′(𝑐) 

𝑀𝑃: 
1

24
(𝑏 − 𝑎)3

𝑛2 𝑓′′(𝑐) 

𝑇𝑍: −
1

12
(𝑏 − 𝑎)3

𝑛2 𝑓′′(𝑐) 

𝑆𝑃: −
1

2880
(𝑏 − 𝑎)5

𝑛4 𝑓(4)(𝑐) 

L’Hopital’s Rule 

lim
𝑥→∞

𝑓(𝑥)
𝑔(𝑥)

=
0
0

𝑜𝑟
∞
∞

=>  lim
𝑥→∞

𝑓(𝑥)
𝑔(𝑥)

= lim
𝑥→∞

𝑓(𝑥)′
𝑔(𝑥)′

 

 
 
Nth term test 

lim
𝑛→∞

≠ 0 → 𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠 

P-series 

lim
𝑝→∞

1
𝑛𝑝 , 𝑝 > 1 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 

Geometric series 

∑ 𝑟𝑛 =
∞

𝑛=0

1
1 − 𝑟

, |𝑟| < 1 

→ 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒𝑙𝑦 
Ratio test 

|
𝑎𝑛+1

𝑎𝑛
| = 𝐿, 𝐿 < 1 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠, 𝐿 > 1 𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠 

Root test 

lim
𝑥→∞

|𝑎𝑛|
1
𝑛 = 𝐿, 𝐿 < 1 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠, 𝐿 > 1 𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠 

 
 



Direct comparison test 
𝑓(𝑥) ≤ 𝑔(𝑥) 

𝑖𝑓 ∫ 𝑓(𝑥)𝑑𝑥 𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠 → 
∞

𝑎
∫ 𝑔(𝑥)𝑑𝑥 𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠 

∞

𝑎
 

𝑖𝑓 ∫ 𝑔(𝑥)𝑑𝑥 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 
∞

𝑎

→ ∫ 𝑓(𝑥)𝑑𝑥 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 
∞

𝑎
 

Limit comparison test 
𝑓(𝑥) ≤ 𝑔(𝑥) 

lim
𝑛→∞

𝑓(𝑥)
𝑔(𝑥) = 𝐿 

0 < 𝐿 < ∞ → 𝑏𝑜𝑡ℎ 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒 𝑜𝑟 𝑑𝑖𝑣𝑒𝑟𝑔𝑒 
𝐿 = 0, 𝑏𝑜𝑡ℎ 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒 | | 𝐿 = ∞, 𝑏𝑜𝑡ℎ 𝑑𝑖𝑣𝑒𝑟𝑔𝑒 

 
 
Alternating series 

∑ 𝑎𝑛

∞

𝑛=0

, 𝑎𝑛 ≈ (−1)𝑛 … 

𝑖𝑓 |𝑎𝑛| 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠, 𝑠𝑒𝑟𝑖𝑒𝑠 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒𝑙𝑦 

𝑖𝑓 ∑ 𝑎𝑛

∞

𝑛=0

→ 0, 𝑛𝑜 − 𝑠𝑒𝑟𝑖𝑒𝑠 𝑑𝑖𝑣𝑒𝑟𝑔𝑒𝑠 𝑎𝑏𝑠𝑜𝑙𝑢𝑡𝑒𝑙𝑦 

𝐼𝑓 ∑ 𝑎𝑛

∞

𝑛=0

 𝑖𝑠 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑖𝑛𝑔, 𝑐𝑜𝑛𝑣𝑒𝑟𝑔𝑒𝑠 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙𝑙𝑦 

Taylor series 

𝑓(𝑥) = ∑
𝑓(𝑛)(𝑎)

𝑛!
(𝑥 − 𝑎)𝑛

∞

𝑛=0

 

Maclaurin series 

𝑓(𝑥) = ∑
𝑓(𝑛)(0)

𝑛!
(𝑥)𝑛

∞

𝑛=0

 

Error formula 

|𝑅𝑛(𝑥)| ≤
𝑀(𝑥 − 𝑎)𝑛+1

(𝑛 + 1)!
 

𝑀 ≥ |𝑓𝑛(𝑥)| 
Important Taylor series 

1
1 − 𝑥

= ∑ 𝑥𝑛
∞

𝑛=0

 

𝑒𝑥 = ∑
𝑥𝑛

𝑛!

∞

𝑛=0

 

sin(𝑥) = ∑(−1)𝑛 𝑥2𝑛+1

(2𝑛 + 1)!

∞

𝑛=0

 

cos(𝑥) = ∑(−1)𝑛 𝑥2𝑛

(2𝑛)!

∞

𝑛=0

 

arctan(𝑥) = ∑(−1)𝑛 𝑥2𝑛+1

2𝑛 + 1

∞

𝑛=0

 

ln(1 − 𝑥) = ∑ −
𝑥𝑛

𝑛

∞

𝑛=1

 

Area 

∫ (𝑡𝑜𝑝) − (𝑏𝑜𝑡𝑡𝑜𝑚)𝑑𝑥
𝑏

𝑎
 

Volumes (Disk/Washer) 

∫ 𝜋[𝑅(𝑥)]2𝑑𝑥 =
𝑏

𝑎
∫ 𝜋([𝑅(𝑥)]2 − [𝑟(𝑥)]2)𝑑𝑥

𝑏

𝑎
 

Volumes (Shell) 

∫ 2𝜋(𝑟ℎ)𝑑𝑥
𝑏

𝑎
 

 
 


