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Double Integrals Over Non-rectangular 

Regions 

 
 
 
 

Double Integrals over Non-rectangular Regions 

What if the region we're integrating over is not a rectangle, but a simple, closed curve 
region instead? 
 

𝑉 = ∬ 
𝑆

 𝑓(𝑥, 𝑦)𝑑𝐴

 = ∫  
𝑏

𝑎

 ∫  
𝜙2(𝑥)

𝜙1(𝑥)

 𝑓(𝑥, 𝑦)𝑑𝑦𝑑𝑥

 = ∫  
𝑑

𝑐

 ∫  
ℎ2(𝑦)

ℎ1(𝑦)

 𝑓(𝑥, 𝑦)𝑑𝑥𝑑𝑦

 

 

 

  



EX 1 

 Find ∬  
𝑆

5𝑑𝐴 where 𝑆 is the triangle with vertices at (0,0), (0,4), and (1,4). 

 

 

 

 

EX 2 

 Evaluate ∬  
𝑆

𝑥𝑑𝐴 where 𝑆 is the region between 𝑦 = 𝑥 and 𝑦 = 𝑥2 in the first octant. 

  



EX 3 

 Write these integrals as iterated integrals with the order of integration switched. 

3a) 

∫  
2

0

∫  
2𝑦

𝑦2
𝑓(𝑥, 𝑦)𝑑𝑥𝑑𝑦 

 

 

 

 

3b) 

 ∫  
1

1/2

∫  
𝑥

𝑥3
𝑓(𝑥, 𝑦)𝑑𝑦𝑑𝑥 

 

 

 

  



3c) 

 ∫  
1

0

∫  
𝑦

−𝑦

𝑓(𝑥, 𝑦)𝑑𝑥𝑑𝑦 

 

 
 

 

 

EX 4 

 Evaluate 

4a) 

∫  
5

1

∫  
𝑥

0

3

𝑥2 + 𝑦2
𝑑𝑦𝑑𝑥 

 

 

 

 

 

4b) 

∫  
𝜋/2

𝜋/6

∫  
sin 𝜃

0

6𝑟cos 𝜃𝑑𝑟𝑑𝜃 

  



EX 5 

 Find the volume of the solid bounded by the parabolic cylinder 𝑥2 = 4𝑦 and the planes 
𝑧 = 0 and 5𝑦 + 9𝑧 − 45 = 0. 

 
 
 
 
 
 
 
 


