


Differential Calculus deals with finding the rate 
of change of one quantity with respect to 
another…

Integral Calculus deals with precisely the 
opposite problem:

If we know the rate of change of one quantity 
with respect to the other, how can we find the 
relationship between two quantities?



In other words, if you know 
𝑑𝑦

𝑑𝑥
or 𝑓′(𝑥)…what is 

𝑓 𝑥 ?

The tool we used to do this is called the 
ANTIDERIVATIVE!



Suppose f is a given function.

An Antiderivative of f is a function F such that 
𝐹′ = 𝑓.

Thus if f is given, we are asking…what must we 
differentiate to get f.

ʃ This squiggle 
is the integral 

sign!!!



Find the area between the graph 𝑦 = 𝑥2 − 1 between 0 & 2

𝑦 = 𝑥2 − 1



𝑇𝑜𝑡𝑎𝑙 𝑎𝑟𝑒𝑎 = 𝐴2 + 𝐴1

=  
1

2

𝑥2 − 1 𝑑𝑥 − 
0

1

𝑥2 − 1 𝑑𝑥

=
1

3
𝑥3 − 𝑥 |1

2 − (
1

3
𝑥3 − 𝑥)|0

1

=
8

3
− 2 −

1

3
− 1 − (

1

3
− 1)

= 2



Find the area enclosed by the graphs of 𝑦 = 𝑥 & 𝑦 = 𝑥2

𝑦 = 𝑥

𝑦 = 𝑥2



𝐴𝑟𝑒𝑎 =  
0

1

𝑥 𝑑𝑥 −  
0

1

𝑥2𝑑𝑥

=  
0

1

𝑥 − 𝑥2 𝑑𝑥

=
1

2
𝑥2 −

1

3
𝑥3 |0

1

=
1

6



Find the area between the curves 𝑦 = 𝑥2 + 2 & 𝑦 =
𝑥2

3

𝑦 =
𝑥2

3

𝑦 = 𝑥2 + 2



𝐴𝑟𝑒𝑎 =  
0

2

𝑥2 + 2 −
𝑥2

3
𝑑𝑥

=  
0

2 2𝑥2

9
+ 2𝑥

=
2𝑥3

9
+ 2𝑥 |0

2

=
52

9



Find the area…

𝑦 = 𝑥 + 4



𝐴𝑟𝑒𝑎 =  
−4

2

𝑥 + 4 𝑑𝑥

= (
1

2
𝑥2 + 4𝑥)|−4

2

= 2 + 8 − (8 − 16)
= 18



𝑦 = 𝑒𝑥

Find the area…



𝐴𝑟𝑒𝑎 =  
𝑙𝑛1
2

0

𝑒𝑥𝑑𝑥

= 𝑒𝑥|𝑙𝑛1
2

0

= 𝑒0 − 𝑒
𝑙𝑛1
2

= 1 −
1

2

=
1

2



Find the area…

𝑦 = 𝑥2 + 4

𝑦 = −𝑥 + 10



𝐴1 =  
0

2

𝑥2 + 4 𝑑𝑥

=
1

3
𝑥3 + 4𝑥) |0

2

=
8

3
+ 8

=
32

3

𝐴2 =  
2

10

−𝑥 + 10 𝑑𝑥

= −
1

2
𝑥2 + 10𝑥 |0

2

= −50 + 100 + 2 − 20
= 32

𝑇𝑜𝑡𝑎𝑙 𝑎𝑟𝑒𝑎 = 𝐴1 + 𝐴2

=
32

3
+ 32

=
128

3



𝑦 = 𝑥2 + 5

𝑦 = −𝑥2

Find the area…



𝐴𝑟𝑒𝑎 =  
0

3

𝑥2 + 5 − −𝑥2 𝑑𝑥

=  
0

3

2𝑥2 + 5 𝑑𝑥

=
2

3
𝑥3 + 5𝑥 |0

3

= 18 + 15
= 33

We simplify…

…Now we 
integrate 



𝑦 = −𝑥2 + 4

𝑦 = 𝑥2 − 2𝑥

Find the area…



𝐴𝑟𝑒𝑎 =  
−1

2

−𝑥2 + 4 − 𝑥2 − 2𝑥 𝑑𝑥

=  
−1

2

−𝑥2 + 4 − 𝑥2 + 2𝑥 𝑑𝑥

=  
−1

2

−2𝑥2 + 2𝑥 + 4 𝑑𝑥

= −
2

3
𝑥3 + 𝑥2 + 4𝑥 |−1

2

= −
16

3
+ 4 + 8 −

2

3
− 1 + 4

= 9



𝑦 = 𝑥2

𝑦 = 𝑥

Find the area…



𝐴𝑟𝑒𝑎 =  
0

1

𝑥 − 𝑥2 𝑑𝑥

=
2

3
𝑥
3
2 −

1

3
𝑥3 |0

1

=
2

3
−
1

3

=
1

3



𝑦 = 3

𝑦 = 4 − 𝑥2

Find the area…



𝐴𝑟𝑒𝑎 =  
0

1

4 − 𝑥2 − 3 𝑑𝑥

=  
0

1

1 − 𝑥2 𝑑𝑥

= 𝑥 −
1

3
𝑥3 |0

1

𝐴𝑟𝑒𝑎 =
2

3





Determine the area below 𝑓 𝑥 = 3 + 2𝑥 − 𝑥2

𝑓 𝑥 = 3 + 2𝑥 − 𝑥2



Determine the area to the left of 𝑔 𝑦 = 3 − 𝑦2& to the right 
of 𝑥 = −1

𝑥 = −1 𝑔 𝑦 = 3 − 𝑦2



Determine the area of the region bounded by:
𝑦 = 𝑥2 + 2…𝑦 = sin 𝑥 …𝑥 = −1…𝑥 = 2

𝑦 = 𝑥2 + 2

𝑦 = sin 𝑥

𝑥 = −1
𝑥 = 2



Determine the area of the region bounded by:

𝑦 =
1

𝑥 + 2
…𝑦 = 𝑥 + 2 2…𝑥 = −

3

2
…𝑥 = 1

𝑦 =
1

𝑥 + 2

𝑦 = 𝑥 + 2 2

𝑥 = −
3

2

𝑥 = 1



Determine the area of the region bounded by:
𝑥 = 𝑒1+2𝑦…𝑥 = 𝑒1−𝑦…𝑦 = −2…𝑦 = 1

𝑥 = 𝑒1+2𝑦

𝑥 = 𝑒1−𝑦



Determine the area of the region bounded by:
𝑥 = 𝑦2 + 1…𝑥 = 5…𝑦 = −3…𝑦 = 3

𝑥 = 𝑦2 + 1

𝑥 = 5

𝑦 = −3

𝑦 = 3




