
 
 

5.3_1 

5.3 Indefinite Integrals 
 
Def: Antiderivatives and indefinite integration 

   If ( ) ( )d F x f x
dx

=  (or ) then  is called the antiderivative of ( ) ( )dF x f x dx= ( )F x ( )f x . The set of all 

antiderivatives of ( )f x  is called indefinite integration of ( )f x  and is denoted by 

                  ( ) ( )f x dx F x c= +∫ , : constant of integration. c

Concept: 
(1) Because ,  is also indefinite integration of ( ( ) ) ( )F x c f x′+ = ( )F x c+ ( )f x . 

(2)  d d≠∫ ∫

  ( ) ( ) ( ) , . ., ( ) ( )df x df x f x c i e df x f x c∫⎯⎯→ ⎯⎯→ + = +∫  

  ( ) ( ) ( ), . ., ( ) ( )d df x F x c f x i e f x dx f x
dx

∫⎯⎯→ + ⎯⎯→ =∫ . 

Ex1: ,  dx x c= +∫ sin sind x x c= +∫  

 

Ex2: 3 3xd dx
dx

=∫ ,x  and  3 3x xd c= +∫
 
(3) Solving a differential equation: 

Ex3: If 2dy x
dx

= , and , find the particular solution? (0) 1y =

Sol: Because , we have 2dy xdx=

          2dy xdx=∫ ∫ . 2( ) 2x x′ =c f∵d ge h  

    So,   (General solution) 2y x c= +

    Substitute the initial condition  to get (0) 1y =

       . 21 0 , 1c c= + ∴ =

    Thus, we obtain the particular solution 2 1y x= + . 

 

(4) If , <1> ( ) ( )F x f x′ = ( ) ( )f x dx F x c= +∫  <2> ( ) ( ) ( ) ( )
b x b

x aa
f x dx F x F b F a=

=
= = −∫  

Ex4: , and (3 ) 3,x ′ = ∴∵ 3 3dx x c= +∫
4 4

11
3 3 3(4 1)dx x 9= = − =∫  
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Formula: 

  (1)  ( ) ( ) ,kf x dx k f x dx k= ∀∫ ∫ \∈

Ex5:  kdx kx c= +∫
 

  (2) ( ) ( ) ( ) ( )f x g x dx f x dx g x dx± = ±∫ ∫ ∫  

Ex6: 23 2 3 2 3xdx dx xdx x x c+ = + = + +∫ ∫ ∫  

 
Differentiation Formula                    Integration Formula 

(1) 11( ) , (
1

r rd x x dx r
r

+ = ≠
+

1)−                       11 , ( 1)
1

r rx dx x c r
r

+= + ≠ −
+∫  

 

Ex7: <1> 0 0 111
1

dx x dx x c x c+= = + =∫ ∫ + ,        <2> 21
2

xdx x c= +∫ ,  

<3> 
1 12 3 3 3

00

1 1 (1 0 )
3 3

x

x
x dx x

=

=
= = −∫

1
3

=  

Ex8: 3 2x dx+∫                               Ex9: 3t dt∫      

 
 

Ex10: 3

1 dx
x∫                                 Ex11: 

2 2x xdx
x
+

∫    

 
 

Ex12: 
1

0
| 2 1|x dx−∫                            Ex13: 

4

0
[ ]x dx∫  

 
 
 
 
 
 
 

(2)                                    x xde e dx= x xe dx e c= +∫  
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                                   lnx xda a adx=
ln

x
x aa dx c

a
= +∫  

Ex14:                                Ex15: 
1

0

xe dx∫ 3xdx∫  

 

(3) 1ln | |d x dx
x

=                                 1 ln | |dx x c
x

= +∫  

Ex16: 
2

1

1e x dx
x
+

∫     

 
 
 

(4)                           cos sind x xd= − x sin cosxdx x c= − +∫  

sin cosd x xd= x                            cos sinxdx x c= +∫  

                           2tan secd x xd= x 2sec tanxdx x c= +∫  

2cot cscd x xd= − x                         2csc cotxdx x c= − +∫  

sec sec tand x x xd= x                       sec tan secx xdx x c= +∫  

                      csc csc cotd x x xd= − x csc cot cscx xdx x c= − +∫  

Ex17: sin 2cosx xdx+∫                         Ex18: 2

0
sin xdx

π

∫  

 
 

Ex19: 2(sec tan )x x dx+∫  

 
 

(5) 1

2

1sin
1

d x
x

− =
−

dx                    1

2

1 sin
1

dx x c
x

−= +
−∫  

   1
2

1tan
1

d x
x

− =
+

dx                     1
2

1 tan
1

dx x c
x

−= +
+∫  

   1

2

1sec | |
1

d x
x x

− =
−

dx                 1

2

1 sec | |
1

dx x c
x x

−= +
−∫  

Ex20: 
1/ 2

20

1
1

du
u−∫  
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(6)                     cosh sinhd x xd= x sinh coshxdx x c= +∫  

                       sinh coshd x xd= x cosh sinhxdx x c= +∫  

   1

2

1sinh
1

d x
x

− =
+

dx                  1 2

2

1 sinh ln( 1)
1

dx x c x x c
x

−= + = + + +
+∫  

   1

2

1cosh
1

d x
x

− =
−

dx                 1 2

2

1 cosh ln( 1)
1

dx x c x x c
x

−= + = + − +
−∫  

Ex21: 
1

20

1
1

dx
x+∫  

 
 

Ex22: If dy ky
dt

=  for some , with the initial condition k ∈\ 0(0)y y= . Find  y
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