
Subject for this video: 

 

The Area Between Curves 

 

Reading: 

• General: Section 6.1 The Area Between Curves 

• More Specifically: Pages 390 - 391 Examples 3,4,5 

 

Homework: H83: Area between two curves 

• Barnett 6.1#37,53,55 

• Briggs & Cochran 6.2#9,42,46 

 

  



Recall the theorem introduced in the previous video. 

 

Theorem about the Area between Curves for a Simple Region. 

 

If 𝑡𝑜𝑝(𝑥) and 𝑏𝑜𝑡𝑡𝑜𝑚(𝑥) are continuous functions 

and 𝑏𝑜𝑡𝑡𝑜𝑚(𝑥) ≤ 𝑡𝑜𝑝(𝑥) on the interval [𝑎, 𝑏], 

then the region bounded by the four curves 

𝑦 = 𝑡𝑜𝑝(𝑥) 

𝑦 = 𝑏𝑜𝑡𝑡𝑜𝑚(𝑥) 

𝑥 = 𝑎 

𝑥 = 𝑏 

is what we in this course will call a simple region. 

 

The Area Between Curves (unsigned area) for this region is given by the definite integral 

𝑈𝑆𝐴 = ∫ 𝑡𝑜𝑝(𝑥) − 𝑏𝑜𝑡𝑡𝑜𝑚(𝑥)𝑑𝑥

𝑏

𝑎

 

 

𝑦 = 𝑏𝑜𝑡𝑡𝑜𝑚(𝑥) 

𝑥 = 𝑎 

𝑦 = 𝑡𝑜𝑝(𝑥) 

𝑥 = 𝑏 



 

In the previous video, we applied this theorem to find the area between curves in examples where 

one of the curves was the 𝑥 axis. That familiarized us with the method of setting up the integrals 

while keeping the calculations simple. 

 

In this video, we will study examples where neither of the curves involved is the 𝑥 axis. That will 

make the calculations harder. 

  



[Example 1](Similar to 6.1#37) Set up a definite integral calculation that computes the area 

between the graphs of 𝑓(𝑥) and 𝑔(𝑥) for 𝑎 ≤ 𝑥 ≤ 𝑑. 

 

 

 

  

𝑓(𝑥) 

𝑎 
𝑥 

𝑏 𝑐 𝑑 

𝑔(𝑥) 

 



[Example 2](similar to 6.1#53) Find the area bounded by the graphs of the equations 𝑦 = 𝑥
2
+ 2 

and 𝑦 = 2𝑥 − 3 over the interval −2 ≤ 𝑥 ≤ 4. Give an exact, simplified answer. 

 

  





[Example 3](similar to 6.1#55) Find the area bounded by the graphs of the equations 𝑦 = 𝑒
(0.5𝑥) 

and 𝑦 = −
3

𝑥
 over the interval 2 ≤ 𝑥 ≤ 4. 

Give an exact, simplified answer and a decimal approximation rounded to 3 decimal places. 

 

  





[Example 4](similar to Briggs & Cochran 6.2#9)  

Find the area bounded by the graphs of the equations 𝑦 = 𝑥
2 and 𝑦 = 𝑥 + 6. 

Give an exact, simplified answer and a decimal approximation rounded to 3 decimal places. 

 

  





[Example 5](similar to Briggs & Cochran 6.2#42)  

Find the area bounded by the graphs of the equations 𝑦 = 𝑥
2 and 𝑦 = 8√𝑥. 

Give an exact, simplified answer and a decimal approximation rounded to 3 decimal places. 

  





[Example 6](similar to Briggs & Cochran 6.2#46)  

Find the area bounded by the graphs of the equations 𝑦 = 𝑥
3 and 𝑦 = 8𝑥. 

Give an exact, simplified answer. 

  




