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Definite integral 
 

Area under a curve 

 f:  D  →  ℝ  (D ⊆ ℝ) 

      x  →   y = f(x) 

 Suppose that f(x) ≥ 0 on the interval a ≤ x ≤ b 

  

 A = area between the graph of f and the x-axis on the interval a ≤ x ≤ b 

 

Definition 

The area A between the graph of f and the x-axis on the interval a ≤ x ≤ b is the definite integral of f from a to b, 

denoted by � f�x� dxb

a
 

A = � f�x� dxb

a
 

 

 Ex.: f(x) = x
2
 

   

  A = � x2 dx
2

1
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Fundamental theorem of calculus 

� f�x� dxb

a
 = �F(x)�ab = F(b) - F(a)       where F is any antiderivative of f 

 

Ex.: 1. f(x) = x
2
, a = 1, b = 2 

  � x2 dx
2

1
 = �x3

3
	
1

2

 = 
23

3
-
13

3
 = 7

3
 = 2.3
 

 

 2. � x3 dx
2

0
 = �x4

4
	
0

2

 = 
24

4
-
04

4
= 
16

4
 = 4 

 

 3. � 15x4 dx
1

-1
 = �3x5�

-1

1
 =  3·15 - 3·
-1�5= 3 - 
- 3� = 6 

   

 

 4. � 
x3 + 2x2 - 5� dx3

2
 = �x4

4
 + 2x3

3
 - 5x	

2

3

 = �34
4
 + 

2·3
3

3
 - 5·3� - �24

4
 + 

2·2
3

3
 - 5·2� = 

287

12
 = 23.916
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