
Engineering Math II
Chapter 8 Activity 2 (Solutions)

Mr. Camacho

Exercises for §8.2.

Exercise 2. Integrate ∫
D
fda =

∫ d

c

(∫ b

a

f(x, y)dx

)
dy =

∫ b

a

(∫ d

c

f(x, y)dy

)
dx

in both orders for the following functions and rectangles.

d) f(x, y) = ex−2y where D = {(x, y) : 0 ≤ x ≤ log(3), 0 ≤ y ≤ log(4)}.

e) f(x, y) = sin(x) cos(y) where D = {(x, y) : 0 ≤ x ≤ π,−π/2 ≤ y ≤ π/2}.

Solution:

d) ∫ log(3)

0

(∫ log(4)

0

ex−2ydy

)
dx =

∫ log(3)

0

−1

2

(
ex−2y

)∣∣∣∣y=log(4)

y=0

dx

= −1

2

∫ log(3)

0

(
ex−2 log(4) − ex

)
dx

= −1

2

(
ex−2 log(4) − ex

)∣∣∣x=log(3)

x=0

= −1

2

[(
elog(3)−2 log(4) − elog(3)

)
−
(
e−2 log(4) − e0

)]
= −1

2

[(
elog(3)e−2 log(4) − elog(3)

)
−
(
e−2 log(4) − 1

)]
= −1

2

[(
elog(3)elog(

1
16 ) − elog(3)

)
−
(
elog(

1
16 ) − 1

)]
= −1

2

[(
3

16
− 3

)
−
(

1

16
− 1

)]
=

15

16
.∫ log(4)

0

(∫ log(3)

0

ex−2ydx

)
dy =

∫ log(4)

0

(
ex−2y

)∣∣x=log(3)

x=0
dy

=

∫ log(4)

0

(
elog(3)−2y − e−2y

)
dy

=

(
−1

2
elog(3)−2y −

(
−1

2
e−2y

))∣∣∣∣y=log(4)

y=0

= −1

2

(
elog(3)−2y − e−2y

)∣∣∣∣y=log(4)

y=0

= −1

2

[(
elog(3)−2 log(4) − e−2 log(4)

)
−
(
elog(3) − e0

)]
= −1

2

[(
elog(3)e−2 log(4) − e−2 log(4)

)
−
(
elog(3) − e0

)]
= −1

2

[(
elog(3)e−2 log(4) − e−2 log(4)

)
−
(
elog(3) − e0

)]
= −1

2

[(
elog(3)elog(

1
16 ) − elog( 1

16 )
)
−
(
elog(3) − 1

)]
= −1

2

[(
3

16
− 1

16

)
− (3− 1)

]
=

15

16
.

1



e) ∫ π

0

(∫ π/2

−π/2
sin(x) cos(y)dy

)
dx =

∫ π

0

sin(x) (sin(y))|y=π/2y=−π/2 dx

=

∫ π

0

sin(x) ((1− (−1))) dx

= 2

∫ π

0

sin(x)dx

= 2 (− cos(x))|x=πx=0

= 2 (−(−1)− (−1))
= 4.∫ π/2

−π/2

(∫ π

0

sin(x) cos(y)dx

)
dy =

∫ π/2

−π/2
cos(y) (− cos(x))|x=πx=0 dy

= 2

∫ π/2

−π/2
cos(y)dy

= 2 (sin(y))|y=π/2y=−π/2

= 2 (1− (−1))
= 4.
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