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Integration 

1 Indefinite Integrals RC 
In integration, our aim is to “undo” the process of differentiation. Later we 
will see that integration is a useful tool for evaluating areas and solving a 
special type of equation. 
We have already seen how to differentiate polynomials, so we will now look 
at how to undo this process. The basic technique is:  

+

= + ≠ −
+∫

1

       1,   is the constant of integration.
1

n
n xx dx c n c

n
 

Stated simply: raise the power (n) by one (giving 1n + ), divide by the new 
power ( 1n + ), and add the constant of integration ( )c . 

EXAMPLES 

1. Find 2  x dx∫ . 

= + = +∫
3

2 31
3 .

3
xx dx c x c  

2. Find 3  x dx−∫ . 
−

− = + = − +
−∫

2
3
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1 .
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xx dx c c
x

 

3. Find 
5
4  x dx∫ . 

= + = +∫
9
45 9

4 44
99

4
 .xx dx c x c  

 We use the symbol ∫  for integration. 

 The  must∫  be used with “dx” in the examples above, to indicate that we 
are integrating with respect to x. 

 The constant of integration is included to represent any constant term in 
the original expression, since this would have been zeroed by differentiation. 

 Integrals with a constant of integration are called indefinite integrals. 
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Checking the answer 

Since integration and differentiation are reverse processes, if we differentiate 
our answer we should get back to what we started with. 

For example, if we differentiate our answer to Example 1 above, we do get 
back to the expression we started with. 

 

Integrating terms with coefficients 

The above technique can be extended to: 
+

= = + ≠ −
+∫ ∫

1

        1,   is a constant.
1

n
n n axax dx a x dx c n a

n
 

Stated simply: raise the power (n) by one (giving 1n + ), divide by the new 
power ( 1n + ), and add on c. 

EXAMPLES 

4. Find 36  x dx∫ . 

= +

= +

∫
4

3

43
2

66  
4

.

xx dx c

x c

 

5. Find 
3
24  x dx−

∫ . 

−
−

−

= +
−

= − +

= − +

∫
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1
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1
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Note 

It can be easy to confuse integration and differentiation, so remember: 
21

2 x dx x c= +∫   k dx kx c= +∫ . 

differentiate 

integrate 

31
3 x c+ 2x
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Other variables 

Just as with differentiation, we can integrate with respect to any variable. 
EXAMPLES 

6. Find 52  p dp−∫ . 
4
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22
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2

pp dp c

c
p

−
− = +

−

= − +
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7. Find  p dx∫ . 

 
.

p dx
px c= +
∫  

Integrating several terms 

The following rule is used to integrate an expression with several terms: 

( ) ( )( ) ( ) ( )+ = +∫ ∫ ∫ .f x g x dx f x dx g x dx  

Stated simply: integrate each term separately. 
EXAMPLES 

8. Find ( )⌠
⌡

−
1
223 2  x x dx . 

( )⌠
⌡

− = − +

= − +

= − +

3
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3
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3

3 3
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3 23 2  
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x xx x dx c

xx c

x x c

 

9. Find ( )−⌠
⌡

+ +
5
84 3 7  x x dx . 

( )−⌠
⌡

+ + = + + +

= × + + +

= + + +

3
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8

3
8

3
8

2

2

2

3
8

38
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3 2

4 34 3 7  7
2

4 7

7 .

x xx x dx x c

x x x c

x x x c

 

Note 
Since we are integrating 
with respect to x, we 
treat p as a constant. 

Note 
dp tells us to integrate 
with respect to p. 
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2 Preparing to Integrate  RC 
As with differentiation, it is important that before integrating, all brackets are 
multiplied out, and there are no fractions with an x term in the denominator 
(bottom line), for example: 

3
3
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2

3 3x
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1
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1
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1
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x
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4

x
x

−=  

EXAMPLES 

1. Find 2

dx
x

⌠

⌡

 for 0x ≠ . 

2

dx
x

⌠

⌡

 is just a short way of writing 2

1  dx
x

⌠

⌡

, so: 

−

−

⌠ ⌠

⌡⌡

= =

= +
−

= − +

∫ 2
2 2

1

1

1
1 .

dx dx x dx
x x

x c

cx

 

2. Find dx
x

⌠

⌡

 for > 0x . 

−⌠ ⌠

⌡⌡

= =

= +

= +

∫
1
2

1
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1
2

1
2

1
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dx dx x dx
x x

x c

x c

 

3. Find 2

7  
2

dp
p

⌠

⌡

 where 0p ≠ . 

−

−

⌠

⌡

=

= × +
−
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2
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7
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7
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1
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p
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4. Find 
53 5  
4

x x dx⌠

⌡

− . 

( )⌠ ⌠ ⌡⌡

−
= −

= − +
× ×

= − +

= − +

5
5

6 2

6 2

6 2
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4 4
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824
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8 8

3 5  
4

3 5
4 6 4 2

.

x x dx x x dx

x x c

x x c

x x c
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