
Answer on Question #70102 - Math – Calculus 

Question 

Evaluate ∬ (𝑥𝑥 + 2𝑦𝑦)𝑑𝑑𝑑𝑑𝐷𝐷 , where D is the region bounded by the parabolas 𝑦𝑦 = 2𝑥𝑥2 and 𝑦𝑦 = 1 +
𝑥𝑥2 
 

Solution 

If 𝑓𝑓(𝑥𝑥,𝑦𝑦) is continuous on a region D such that   

𝐷𝐷 = {(𝑥𝑥,𝑦𝑦)|𝑎𝑎 ≤ 𝑥𝑥 ≤ 𝑏𝑏, 𝑔𝑔1(𝑥𝑥) ≤ 𝑦𝑦 ≤ 𝑔𝑔2(𝑥𝑥)} 
 then [1] 

�𝑓𝑓(𝑥𝑥,𝑦𝑦)𝑑𝑑𝑑𝑑
𝐷𝐷

= � � 𝑓𝑓(𝑥𝑥,𝑦𝑦)𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
𝑔𝑔2(𝑥𝑥)

𝑔𝑔1(𝑥𝑥)

𝑏𝑏

𝑎𝑎
 

We have 𝑔𝑔1(𝑥𝑥) = 2𝑥𝑥2 is the lower boundary and 𝑔𝑔2(𝑥𝑥) = 1 + 𝑥𝑥2 is the upper boundary.  

Find a and b. Given parabolas intersects when 2𝑥𝑥2 = 1 + 𝑥𝑥2 or 𝑥𝑥2 = 1, so 𝑥𝑥 = ±1 and 𝑦𝑦 = 2 ⋅
(±1)2 = 2   

The region D is  𝐷𝐷 = {(𝑥𝑥, 𝑦𝑦)| − 1 ≤ 𝑥𝑥 ≤ 1, 2𝑥𝑥2 ≤ 𝑦𝑦 ≤ 1 + 𝑥𝑥2}  

Sketch the region D 

 

Then we have 

�𝑓𝑓(𝑥𝑥,𝑦𝑦)𝑑𝑑𝑑𝑑
𝐷𝐷

= � � (𝑥𝑥 + 2𝑦𝑦)𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
1+𝑥𝑥2

2𝑥𝑥2

1

−1  

Find this integral 

� � (𝑥𝑥 + 2𝑦𝑦)𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑
1+𝑥𝑥2

2𝑥𝑥2

1

−1

= �(𝑥𝑥𝑥𝑥 + 𝑦𝑦2)|2𝑥𝑥2
1+𝑥𝑥2𝑑𝑑𝑑𝑑

1

−1

 



= �(𝑥𝑥(1 + 𝑥𝑥2) + (1 + 𝑥𝑥2)2) − (𝑥𝑥(2𝑥𝑥2) + (2𝑥𝑥2)2)𝑑𝑑𝑑𝑑
1

−1

= ��(𝑥𝑥 + 𝑥𝑥3 + 1 + 2𝑥𝑥2 + 𝑥𝑥4) − (2𝑥𝑥3 + 4𝑥𝑥4)�𝑑𝑑𝑑𝑑
1

−1

 

= �(1 + 𝑥𝑥 + 2𝑥𝑥2 − 𝑥𝑥3 − 3𝑥𝑥4)𝑑𝑑𝑑𝑑
1

−1

= �𝑥𝑥 +
𝑥𝑥2

2
+

2𝑥𝑥3

3
−
𝑥𝑥4

4
−

3𝑥𝑥5

5
��

−1

1

 

= �1 +
1
2

+
2
3
−

1
4
−

3
5
� − �−1 +

1
2
−

2
3
−

1
4

+
3
5
� = 2 +

4
3
−

6
5

=
32
15

 

Answer: ∬ (𝑥𝑥 + 2𝑦𝑦)𝑑𝑑𝑑𝑑𝐷𝐷 = 32
15
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