
8.6 Area – More than Two Intersections  
Calculus 
The given functions create boundaries for multiple regions. 
1.   𝑦 2𝑥 𝑥 7𝑥, 𝑦 𝑥 5𝑥 

a.   Find 𝑥-values of the points of intersection, 
and label them from smallest to largest as 
A, B, and C. 

 
 

𝐴 𝟐  
 
𝐵 𝟎  
 
𝐶 𝟑  

 
 
b.  Set up integrals that represent the area. 

 
 

𝟐𝒙𝟑 𝟐𝒙𝟐 𝟏𝟐𝒙
𝟎

𝟐
𝒅𝒙 𝟐𝒙𝟑 𝟐𝒙𝟐 𝟏𝟐𝒙

𝟑

𝟎
𝒅𝒙 

 
 
 
 
 
 

2.   𝑦 𝑥 𝑒 , 𝑦 2𝑥 4𝑥 2 
a.   Find 𝑥-values of the points of intersection, 

and label them from smallest to largest as 
A, B, C, and D. 

 
𝐴 𝟎.𝟒𝟒𝟒𝟎𝟎𝟕  
 
𝐵 𝟎.𝟑𝟖𝟕𝟐𝟗𝟎𝟑  
 
𝐶 𝟐.𝟎𝟒𝟓𝟗𝟐𝟓𝟓  
 
𝐷 𝟑.𝟔𝟒𝟎𝟕𝟑𝟓𝟔  

 
b.  Set up integrals that represent the area. 

 

𝟐𝒙𝟐 𝟓𝒙 𝟐 𝒆𝒙𝟐 𝟑𝒙
𝑩

𝑨
𝒅𝒙

𝟓𝒙 𝒆𝒙𝟐 𝟑𝒙 𝟐𝒙𝟐 𝟐
𝑪

𝑩
𝒅𝒙

𝟐𝒙𝟐 𝟓𝒙 𝟐 𝒆𝒙𝟐 𝟑𝒙
𝑫

𝑪
𝒅𝒙 

 

3.   𝑦 6𝑥 𝑥 , 𝑦 5, 𝑥 0   
a.   Find 𝑥-values of the points of intersection, 

and label them from smallest to largest as 
A, B, and C. 

 
𝐴 𝟎  
 
𝐵 𝟏  
 
𝐶 𝟓  
 
 
 

b.   Set up integrals that represent the area. 
 
 

𝟓 𝟔𝒙 𝒙𝟐
𝟏

𝟎
𝒅𝒙 𝟔𝒙 𝒙𝟐 𝟓

𝟓

𝟏
𝒅𝒙 

 
 
 
 
 

 
 

 
 

 
 
 

Practice 



Write a set of integrals that represents the sum of all the areas of the shaded regions.  Use exact values for 
your boundaries, not rounded decimals. 
4.   The figure shows the graph of 𝑦 2 cos 𝑥 , and 

the line 𝑦 √2, for 𝑥 .   

 
 
 

𝟐 𝟐𝐜𝐨𝐬𝒙
𝝅
𝟒

𝝅
𝟐

𝒅𝒙 𝟐𝐜𝐨𝐬𝒙 𝟐
𝝅
𝟒

𝝅
𝟒

𝒅𝒙

𝟐 𝟐𝐜𝐨𝐬𝒙
𝝅
𝟐

𝝅
𝟒

𝒅𝒙 

 
 

5.   The figure shows the graph of 𝑦 2 sin 𝑥 , and 
the line 𝑦 √3, for 0 𝑥 𝜋.   

 
 

𝟑 𝟐𝐬𝐢𝐧𝒙
𝝅
𝟑

𝟎
𝒅𝒙 𝟐𝐬𝐢𝐧𝒙 𝟑

𝟐𝝅
𝟑

𝝅
𝟑

𝒅𝒙

𝟑 𝟐𝐬𝐢𝐧𝒙
𝝅

𝟐𝝅
𝟑

𝒅𝒙 

 

6.   The figure shows the graphs of 𝑦 |𝑥| and 𝑦 3 2𝑥 𝑥  for 1 𝑥 3.  The 𝑥-coordinates of the 
points of intersection of the graphs are 𝑥  and 𝑥 , where 𝑥 𝑥 .  Write a sum of integrals that represents the 
shaded regions. You do NOT need to solve for 𝑥  and 𝑥 . 

 
 
 
 

𝒙𝟐 𝟑𝒙 𝟑
𝒙𝟏

𝟏
𝒅𝒙 𝒙𝟐 𝟑𝒙 𝟑

𝟎

𝒙𝟏
𝒅𝒙 𝒙𝟐 𝒙 𝟑

𝒙𝟐

𝟎
𝒅𝒙

𝒙𝟐 𝒙 𝟑
𝟑

𝒙𝟐
𝒅𝒙 

 

 
 
 
 
 
7.   Calculator active.  Let 𝑅 be the region bounded by the graph of 𝑦 𝑒  and the horizontal lines 𝑦 1 and 

𝑦 3, as shown in the figure below.  Find the area of this bounded region. 
 

𝑨 𝟎.𝟒𝟐𝟔𝟗𝟕𝟐𝟔 
𝑩 𝟐.𝟓𝟕𝟑𝟎𝟐𝟕𝟒 

 
 

𝒆𝟑𝒙 𝒙𝟐 𝟏
𝑨

𝟎
𝒅𝒙 𝟑 𝟏

𝑩

𝑨
𝒅𝒙 𝒆𝟑𝒙 𝒙𝟐 𝟏

𝟑

𝑩
𝒅𝒙 

 
 

𝐀𝐫𝐞𝐚 𝟓.𝟎𝟑𝟗𝟗 
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