
Finding the Area 

Between Curves

using dx or dy slices



When you want 
to know the area 
of a region 
between two 
curves, you can 
use integrals as 
though you are 
taking many tiny 
slices of the 
region and adding 
them together.



The area between curves can be found by taking the integral 
of the top curve minus the bottom curve within the bounds of 
the region.

Area = S
a

b

 [(x)-g(x)]dx

a the beginning of the region
b the end of the region
(x) the top curve
g(x) bottom curve



Applying the equation with dx slices

y=sec

                  
  A

Start with the base equation:

A=S
a

b

 [(x)-g(x)]dx

a to b  is the region:

A = S
0

π/4

 [(x)-g(x)]dx

The top curve is y=sec
2

x, the bottom curve is 
y=sinx:

A = S
0

π/4

  [sec
2

x - sinx]dx

Take the integral:

A=[tanx + cosx]|
0

/4

Evaluate with given range:

tan(π/4)+cos(π/4)-[tan(0)+cos(0)=√2/2



Applying the equation with dy slices

x=y2 and x=y=2

                A

Start with the base equation:

A = S
a

b

 [(y)-g(y)]dy

The region goes from 0 to 2:

A = S
0

2

 [(y)-g(y)]dy

The top equation is (y+2) and the bottom 
equation is (y2

): 

A = S
0

2

 [(y+2)-(y
2

)]dy

Find the integral:

A = 1/2y
2

+2y-1/3y
3

|
0

2

Evaluate from 0 to 2:

A = 10/3 units
2



Finding an area with subregions

Sometimes, no single integral can find the area 
between curves because either the top and bottom 
curve switch… 

…or… 



…or there are different curves for different regions.



Example #1

Find the area of the region bounded under 
the curve y = -4sec

2

x and above the curve    
y = -4sin

2

x



Example #2 

Find the area enclosed by the region between the 
curves x=12y

2

-12y
3

 and x=2y
2

-2y



Example #3

Find the area of the regions 
enclosed by the curves y=2x-x

2

 

and y=-3



Example #4

35. The region bounded below by the parabola y = x
2

 and above the 
line y = 4 is to be partitioned into two subsections  of equal area by 
cutting across it with the horizontal line y = c.
A. Sketch the region and draw the line y = c across it that looks 

about right. In terms of c  what are the coordinates where the 
line and parabola intersect? Add them to your figure.

B. Find c in respects to y. (This puts c in the limits of integration)
C. Find c in respects to x. (This puts c in the integrand as well)



Things To Remember

Area = S
a

b

 [Top-Bottom]dx or dy

Remember that a is the beginning of the region, and b is the end of 
the region.

To figure out whether to use dx or dy slices, consider what terms 
the equations are written in and which method has fewer 
subregions to deal with.


