
𝑒 𝑑𝑥 

 

 

=
𝑒

𝑙𝑛𝑒
⎯⎯⎯+ 𝐶 = 𝑒 + 𝐶

1

√1 − 𝑥
⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯𝑑𝑥 = sin 𝑥 + 𝐶

 

 

csc 𝑥 𝑑𝑥

 

 

= −𝑐𝑜𝑡𝑥 + 𝐶

𝑐𝑠𝑐𝑥 𝑑𝑥
 

 

= ln|𝑐𝑠𝑐𝑥 − 𝑐𝑜𝑡𝑥| + 𝐶

𝑘𝑓(𝑥)𝑑𝑥
 

 

= 𝑘  𝑓(𝑥)𝑑𝑥
 

 

𝑡𝑎𝑛𝑥 𝑑𝑥
 

 

= ln|𝑠𝑒𝑐𝑥| + 𝐶

𝑥 𝑑𝑥
 

 

=
𝑥

𝑛 + 1
⎯⎯⎯⎯⎯+ 𝐶 (𝑛 ≠ −1)

1

𝑥 + 1
⎯⎯⎯⎯⎯⎯𝑑𝑥 = tan 𝑥 + 𝐶

 

 

𝑠𝑖𝑛𝑥 𝑑𝑥 = −𝑐𝑜𝑠𝑥 + 𝐶

 

 

Basic Formulas

Trigonometric Functions

𝑠𝑒𝑐𝑥 𝑡𝑎𝑛𝑥 𝑑𝑥

 

 

= 𝑠𝑒𝑐𝑥 + 𝐶

𝑠𝑒𝑐𝑥𝑑𝑥
 

 

= ln|𝑠𝑒𝑐𝑥 + 𝑡𝑎𝑛𝑥| + 𝐶

Exponential and Logarithmic Functions

𝑎  𝑑𝑥

 

 

=
𝑎

𝑙𝑛𝑎
⎯⎯⎯ + 𝐶  (𝑎 > 0, 𝑎 ≠ 1)

𝑙𝑛𝑥 𝑑𝑥
 

 

= 𝑥 ln 𝑥 − 𝑥 + 𝐶

(𝑘:   𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡)

𝑓 (𝑥)

𝑓(𝑥)
⎯⎯⎯⎯⎯ 𝑑𝑥

 

 

= 𝑙𝑛|𝑓(𝑥)| + 𝐶

𝑘𝑑𝑥
 

 

= 𝑘𝑥 + 𝐶

Inverse Trigonometric Functions

1

√𝑎 − 𝑥
⎯⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯𝑑𝑥 = sin

𝑥

𝑎
⎯⎯ + 𝐶

 

 

         
1

𝑥√𝑥 − 𝑎
⎯⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯𝑑𝑥 =

1

a
⎯⎯• sec

𝑥

𝑎
⎯⎯ + 𝐶

 

 

1

𝑥 + 𝑎
⎯⎯⎯⎯⎯⎯⎯𝑑𝑥 =

1

𝑎
⎯⎯• tan

𝑥

𝑎
⎯⎯ + 𝐶

 

 

1

𝑥√𝑥 − 1
⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯𝑑𝑥 = sec |𝑥| + 𝐶

 

 

𝑢𝑣 𝑑𝑥
 

 

= 𝑢𝑣 − 𝑢′𝑣𝑑𝑥
 

 

𝑎  𝑑𝑥

 

 

=
1

𝑘
⎯⎯•

𝑎

𝑙𝑛𝑎
⎯⎯⎯ + 𝐶 

𝑓 𝑔(𝑥) 𝑔 (𝑥)𝑑𝑥
 

 

= 𝑓(𝑢)𝑑𝑢 = 𝐹(𝑥) + 𝑐
 

 

−
1

𝑥 + 1
⎯⎯⎯⎯⎯⎯𝑑𝑥 = cot 𝑥 + 𝐶

 

 

−
1

√1 − 𝑥
⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯𝑑𝑥 = cos |𝑥| + 𝐶

 

 

Integration by Parts

Integration by Substitution

Advanced Integrals 

Reverse Chain Rule

sec 𝑥 𝑑𝑥 = 𝑡𝑎𝑛𝑥 + 𝐶

 

 

𝑐𝑠𝑐𝑥 𝑐𝑜𝑡𝑥 𝑑𝑥

 

 

= −𝑐𝑠𝑐𝑥 + 𝐶
𝑐𝑜𝑠𝑥 𝑑𝑥

 

 

= 𝑠𝑖𝑛𝑥 + 𝐶

𝑒 𝑑𝑥 

 

 

=
𝑒

𝑘
⎯⎯⎯ + 𝐶

𝑠𝑖𝑛𝑘𝑥 𝑑𝑥

 

 

= −
𝑐𝑜𝑠𝑘𝑥

𝑘
⎯⎯⎯⎯⎯ + 𝐶 𝑐𝑜𝑠𝑘𝑥 𝑑𝑥

 

 

=
𝑠𝑖𝑛𝑘𝑥

𝑘
⎯⎯⎯⎯⎯+ 𝐶

(𝑎𝑥 + 𝑏) 𝑑𝑥
 

 

=
(𝑎𝑥 + 𝑏)

𝑛 + 1
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯×

1

𝑎
⎯⎯+ 𝑐

1

𝑏𝑥
⎯⎯⎯𝑑𝑥 =

𝑙𝑛𝑏𝑥

𝑏
⎯⎯⎯⎯ + 𝐶

 

 

𝑓(𝑥) = 𝐹 (𝑥) CHAIN RULE

𝑐𝑜𝑡𝑥 𝑑𝑥
 

 

= ln|𝑠𝑖𝑛𝑥| + 𝐶

1

𝑥
⎯⎯𝑑𝑥 = 𝑥 𝑑𝑥 = ln|𝑥| + 𝐶

 

 

 

 

𝑓(𝑥)𝑑𝑥 = 0

𝑐𝑓(𝑥)𝑑𝑥 = 𝑐 𝑓(𝑥)𝑑𝑥

𝑓(𝑥)𝑑𝑥 = − 𝑓(𝑥)𝑑𝑥

𝑓(𝑥) 𝑑𝑥 = 𝑓(𝑢) 𝑑𝑢

  𝑓(𝑥)𝑑𝑥 = 𝑓(𝑥)𝑑𝑥 + f(x)dx ;  a ≤ b ≤ c

(𝑓(𝑥) ± 𝑔(𝑥))𝑑𝑥 = 𝑓(𝑥)𝑑𝑥 ± 𝑔(𝑥)𝑑𝑥

Check by Taking 
the Derivative

Integral Properties
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Trigonometric Functions

𝑑

𝑑𝑥
⎯⎯⎯𝑠𝑖𝑛𝑥 = 𝑐𝑜𝑠𝑥

𝑑

𝑑𝑥
⎯⎯⎯𝑠𝑒𝑐𝑥 = 𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥

𝑑

𝑑𝑥
⎯⎯⎯𝑡𝑎𝑛𝑥 = sec 𝑥

𝑑

𝑑𝑥
⎯⎯⎯𝑐𝑜𝑠𝑥 = −𝑠𝑖𝑛𝑥

𝑑

𝑑𝑥
⎯⎯⎯𝑐𝑠𝑐𝑥 = −𝑐𝑠𝑐𝑥 𝑐𝑜𝑡𝑥

𝑑

𝑑𝑥
⎯⎯⎯𝑐𝑜𝑡𝑥 = − csc 𝑥

Basic Derivatives

𝑑

𝑑𝑥
⎯⎯⎯𝑐 = 0

𝑑

𝑑𝑥
⎯⎯⎯[𝑐𝑓(𝑥)] = 𝑐𝑓 (𝑥)

𝑑

𝑑𝑥
⎯⎯⎯[𝑓(𝑥) + 𝑔(𝑥)] = 𝑓 (𝑥) + 𝑔′(𝑥) 

𝑑

𝑑𝑥
⎯⎯⎯[𝑓(𝑥) − 𝑔(𝑥)] = 𝑓 (𝑥) − 𝑔′(𝑥) 

Inverse Trigonometric Functions

𝑑

𝑑𝑥
⎯⎯⎯sin 𝑥 =

1

√1 − 𝑥
⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯sec 𝑥 =

1

|𝑥|√𝑥 − 1
⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯tan 𝑥 =

1

1 + 𝑥
⎯⎯⎯⎯⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯cos 𝑥 = −

1

√1 − 𝑥
⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯csc 𝑥 = −

1

|𝑥|√𝑥 − 1
⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯cot 𝑥 = −

1

1 + 𝑥
⎯⎯⎯⎯⎯⎯

CHAIN RULE

𝑁𝑜𝑡𝑒: ln 𝑒 = 1

𝑦 = 𝑓 (𝑥) =
𝑑𝑦

𝑑𝑥
⎯⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯ln|𝑥| =

1

𝑥
⎯⎯×

1

ln 𝑒
⎯⎯⎯ =

1

𝑥
⎯⎯

𝑑

𝑑𝑥
⎯⎯⎯log 𝑥 =

1

𝑥
⎯⎯×

1

ln 𝑎
⎯⎯⎯ 

𝑑

𝑑𝑥
⎯⎯⎯𝑒 = 𝑒 ln 𝑒 = 𝑒       

𝑑

𝑑𝑥
⎯⎯⎯𝑎 = 𝑎 ln 𝑎 

Exponential and Logarithmic Funct9ions

Quotient Rule

     
𝑑

𝑑𝑥
⎯⎯⎯

𝑓(𝑥)

𝑔(𝑥)
⎯⎯⎯⎯    =

𝑓 (𝑥)𝑔(𝑥) − 𝑔 (𝑥)𝑓(𝑥)

[𝑔(𝑥)]
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Product Rule
𝑑

𝑑𝑥
⎯⎯⎯[𝑓(𝑥)𝑔(𝑥)] = 𝑓 (𝑥)𝑔(𝑥) + 𝑔 (𝑥)𝑓(𝑥)

Chain Rule
𝑑

𝑑𝑥
⎯⎯⎯𝑓 𝑔(𝑥) = 𝑓 𝑔(𝑥) 𝑔′(𝑥)

Power Rule
𝑑

𝑑𝑥
⎯⎯⎯𝑥 = 𝑛𝑥

𝑑

𝑑𝑥
⎯⎯⎯𝑓 (𝑥) = (𝑓 ) (𝑥) =

1

𝑓 (𝑓 (𝑥))
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Inverse Derivatives
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