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Differentiation Rules 
 

Note: k represents a constant and [ ]( ) ( )d f x f x
dx

′=  the derivative 

 
Constant Rule 

[ ] 0d k
dx

=  

 
Constant Multiple Rule 

[ ]d kx k
dx

=  

 
Sum and Difference Rule 

[ ]( ) ( ) ( ) ( )d f x g x f x g x
dx

′ ′± = ±  

 
Power Rule 

1n nd x n x
dx

−  = ⋅   

 
Product Rule 

[ ]( ) ( ) ( ) ( ) ( ) ( )d f x g x f x g x f x g x
dx

′ ′⋅ = ⋅ + ⋅

 
Quotient Rule 

[ ]2
( ) ( ) ( ) ( ) ( )
( ) ( )

d f x f x g x f x g x
dx g x g x

′ ′  ⋅ − ⋅
= 

 
 

 
Chain Rule 

[ ]( ( )) ( ( )) ( )d f g x f g x g x
dx

′ ′= ⋅  

 
Exponential Rules 

x xd e e
dx

  =   

 

[ ] (ln )x xd k k k
dx

= ⋅  

 
Logarithmic Rules 

[ ] 1lnd x
dx x

=  

 

[ ] 1log
lnk

d x
dx x k

=
⋅

 

Trig Function Rules 

[ ]sin cosd x x
dx

=  

 

[ ]cos sind x x
dx

= −  

 

[ ] 2tan secd x x
dx

=  

 

[ ]csc csc cotd x x x
dx

= − ⋅  

 

[ ]sec sec tand x x x
dx

= ⋅  

 

[ ] 2cot cscd x x
dx

= −   

 
 
Inverse Trig Function Rules 

[ ]
2

1arcsin
1

d x
dx x

=
−

 

 

[ ]
2

1arccos
1

d x
dx x

−
=

−
 

 

[ ] 2

1arctan
1

d x
dx x

=
+

 

 
 
 
 
 
 
 
 
 
 

Integration Rules on Reverse 
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Integration Rules 
 

Note: a, b, C and k represent constants,   ( ) ( )f x dx F x=∫  the antiderivative 

And The Fundamental Theorem of Calculus:  ( ) ( ) ( )
b

a
f x dx F b F a= −∫  

 
 

General Rules 

∫ ∫= dxxfkdxxkf   )()(  

 

∫ =± dxxgxf  )()( ∫ ∫± dxxgdxxf   )()(  

 
Power Rules 

∫ += Cxdx  

 

∫ +
+

=
+

C
n
xdxx

n
n

1

1
 

 
Inverse Rule 

∫ += Cxdx
x

ln1
 

 
Exponential Rules 

∫ += Cedxe xx  

 

ln

x
x kk dx C

k
= +∫  

 
Logarithmic Rules 

ln  (ln 1)x dx x x C= ⋅ − +∫  

 

log  (ln 1)
lnk

xx dx x C
k

= ⋅ − +∫  

 
U-Substitution (Reverse Chain Rule) 

[ ] [ ]( ) ( ) ( )f u x u x d x F u x′⋅ =∫  

 
Integration by Parts 

( ) ( ) ( ) ( ) ( ) ( )u x v x dx u x v x v x u x dx′ ′⋅ = ⋅ −∫ ∫  

 
u dv u v v du⋅ = ⋅ − ⋅∫ ∫  

Trigonometric Rules 

∫ +−= Cxdxx cossin   

 

∫ += Cxdxx sincos   

 

∫ +−= Cxdxx coslntan   

 

∫ += Cxdxx sinlncot   

 

∫ ++= Cxxdxx tanseclnsec   

 

∫ ++−= Cxxdxx cotcsclncsc   

 

∫ += Cxdxx tansec2   

 

∫ +−= Cxdxx cotcsc2   

 

∫ +=
−

C
a
xdx

xa
arcsin1

22
 

 

∫ +=
+

C
a
x

a
dx

xa
arctan11

22  

 
 
 
 
 
 
 
 
 
 

Differentiation Rules on Reverse 
 


