
Quiz 6 Key 
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Part B 
 

 
 

The integral is ∫ ∫ √1 + 𝑥3 𝑑𝑦
𝑥2

0
𝑑𝑥

3

0
. The inner integral is ∫ √1 + 𝑥3 𝑑𝑦

𝑥2

0
= 𝑥2√1 + 𝑥3. This can be solved using 

substitution. It is ∫ 𝑥2√1 + 𝑥3 𝑑𝑥
3

0
=

2

9
(1 + 𝑥3)3 2⁄ . Evaluated at the endpoints gives 2

9
(283 2⁄ − 1) ≈ 32.703. 

 

 
The region is a quarter circle in quadrant 1, with radius 2, so that 0 ≤ 𝑧 ≤ 2, 0 ≤ 𝜃 ≤

𝜋

2
. The integrand is (1 + 𝑟2) 

and the Jacobian with differentials is 𝑟 𝑑𝑟 𝑑𝜃. The polar integral is ∫ ∫ (1 + 𝑟2)𝑟 𝑑𝑟
2

0
𝑑𝜃

𝜋 2⁄

0
. The inner integral is 

∫ (1 + 𝑟2)𝑟 𝑑𝑟
2

0
= ∫ (𝑟 + 𝑟3) 𝑑𝑟

2

0
=

1

2
𝑟2 +

1

4
𝑟4. At the endpoints, you get 6. The outer integral gives 𝜋

2
, the final 

answer is 6 (
𝜋

2
) = 3𝜋. 



    ∫ 0 3    ∫ 0    x 2   1 +   x 3   d y d x


    ∫ 0    x 2   1 +   x 3   d y =   x 2  1 +   x 3


    ∫ 0 3    x 2  1 +   x 3   d x =  2 9    ( 1 +   x 3 )   3 2


   2 9  (  28   3 2 − 1 ) ≈ 32 . 703


  0 ≤ z ≤ 2 ,   0 ≤ 𝜃 ≤   𝜋 2


  ( 1 +   r 2 )


  r   d r   d 𝜃


    ∫ 0    𝜋 2    ∫ 0 2   ( 1 +   r 2 ) r   d r d 𝜃


    ∫ 0 2   ( 1 +   r 2 ) r   d r =   ∫ 0 2  ( r +   r 3 )   d r =  1 2   r 2 +  1 4   r 4


    𝜋 2


  6  (   𝜋 2 ) = 3 𝜋

