
Ch.6 – Applications of Integration 

99033673          Azha.education   

1 

Section 6.1 – Areas Between Curves 

- Areas between curves 

Region Type I (Vertical): 𝑦𝑇 ≥ 𝑦𝐵   ∀𝑥 ∈ [𝑎, 𝑏] 

𝐴 = ∫ [𝑦𝑇 − 𝑦𝐵]
𝑏

𝑎

𝑑𝑥 

 

 

 

 

 

 

Region Type II (Horizontal): 𝑥𝑅 ≥ 𝑥𝐿   ∀𝑦 ∈ [𝑐, 𝑑] 

𝐴 = ∫ [𝑥𝑅 − 𝑥𝐿]
𝑑

𝑐

𝑑𝑦 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 1 

Find the area of the region bounded above by 𝑦 = 𝑒𝑥, bounded below by 𝑦 = 𝑥, and bounded 

on the sides by 𝑥 = 0 and 𝑥 = 1. 

Solution 
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Example 2 

Find the area of the region enclosed by the parabolas 𝑦 = 𝑥2 and 𝑦 = 2𝑥 − 𝑥2. 

Solution 
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Solution 

 

Example 3 

Find the area enclosed by the line 𝑦 = 𝑥 − 1 and the parabola 𝑦2 = 2𝑥 + 6. 
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- Varying inequality 

The area between the curves 𝑦 = 𝑓(𝑥) and 𝑦 = 𝑔(𝑥) and between 𝑥 = 𝑎 and 𝑥 = 𝑏 is 

 

𝐴 = ∫ |𝑓(𝑥) − 𝑔(𝑥)|
𝑏

𝑎

𝑑𝑥 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution 

 

Example 4 

Find the area of the region bounded by the curves 𝑦 = sin 𝑥, 𝑦 = cos 𝑥, 𝑥 = 0, and 𝑥 = 𝜋/2. 
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Problems 

- Find the area of the shaded region. 

(a)  
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(b)  
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- Sketch the region enclosed by the given curves. Decide whether to integrate 

with respect to 𝒙 or 𝒚. Then find the area of the region. 

(a) 𝒚 = 𝒙𝟐 − 𝟐𝒙,  𝒚 = 𝒙 + 𝟒 
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(b) 𝒚 = 𝟏/𝒙,       𝒚 = 𝟏/𝒙𝟐, 𝒙 = 𝟐 
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- Sketch the region enclosed by the given curves and find its area. 

(a) 𝒚 = 𝐜𝐨𝐬𝒙, 𝒚 = 𝟐 − 𝐜𝐨𝐬𝒙, 𝟎 ≤ 𝒙 ≤ 𝟐𝝅 

 

 

 

 

 

 

 

(b) 𝒙 = 𝟐𝒚𝟐, 𝒙 = 𝟒 + 𝒚𝟐 
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(c) 𝒚 = √𝒙 − 𝟏, 𝒙 − 𝒚 = 𝟏 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


