
QUIZ 3 - CALCULUS 3 (2021/4/8)

1. (a) (6 pts) Evaluate

∫ 1

0

∫ x2

0

xex
2+ydydx.

(b) (4 pts) Sketch the region of the integration. Write down the iterated integral corresponds to the same

integration, but reverse the order of the integration. You do not need to compute the integral.

Solution:

(a) ∫ 1

0

∫ x2

0

xex
2+ydydx =

∫ 1

0

∫ x2

0

xex
2

eydydx

=

∫ 1

0

xex
2

ey
∣∣∣x2

0
dx (2 pts)

=

∫ 1

0

xex
2

(ex
2

− 1)dx

=

∫ 1

0

xe2x
2

− xex
2

dx

=

(
1

4
e2x

2

(1 pt)− 1

2
ex

2

(1 pt)

) ∣∣∣1
0

=
1

4
e2 − 1

2
e+

1

4
. (2 pts)

(b)

(2 pts)

The iterated integral is ∫ 1

0

∫ 1

√
y

xex
2+ydxdy. (2 pts)

2. (10 pts) Let D be the region on x-y plane bounded by y = 0, y = x and x =
√
1− y2. Evaluate

∫∫
D

x+ 2y dA

using the integral in polar coordinates.

Solution:

D = { 0 ≤ θ ≤ π

4
, 0 ≤ r ≤ 1 }, (2 pts)

1



so ∫∫
D

x+ 2y dA =

∫ π
4

0

∫ 1

0

r(cos θ + 2 sin θ)rdrdθ (2 pts)

=

∫ π
4

0

(cos θ + 2 sin θ)
1

3
r3
∣∣∣r=1

r=0
dθ (2 pts)

=
1

3

∫ π
4

0

cos θ + 2 sin θ dθ

=
1

3
(sin θ(1 pt)− 2 cos θ(1 pt))

∣∣∣π4
0

=
1

3
(2−

√
2

2
) =

4−
√
2

6
. (2 pts)
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