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1. Compute:

R

xexy d A, R � [0 � 1] � [0 � 1].

1

0

1

0
xexy dy dx �

1

0
exy

1

0
dx �

1

0
ex � 1dx � ex � x

1

0
� e � 1 � 1 � e � 2

2. Compute:

R

1� x d A, R � �"! x � y #%$ 1 & y & e � y2 & x & y4 ' .

e

1

y4

y2

1

x
dx dy �

e

1
ln y4 � ln y2dy �

e

1
4ln y � 2ln ydy �

e

1
2ln y dy

� 2 y ln y � y
e
1 � 2 ! e � e � 0 ( 1#)� 2

3. Compute:
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0

1

*
y

x3 ( 1dx dy.
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*
y

x3 ( 1dx dy �
1
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x2

0
x3 ( 1dy dx �

1

0
x2 x3 ( 1dx

� 1

3

2

3
! x3 ( 1# 3+ 2 1

0
� 2

9
23+ 2 � 2

9

4. Find thevolumeunderz � x2 ( y2 andabove [ � 2 � 2] � [ � 3 � 3].

2

, 2

3

, 3
x2 ( y2 dy dx �
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x2y ( y3

3

3

, 3
dx �

2

, 2
6x2 ( 18dx � 6x3

3
( 18x

2

, 2
� 104

5. Find thevolumeunderz � y2 � x ( 3 andabove the

region shown.
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3, 2y2

y2
y2 � x ( 3dx dy �

1

, 1
y2x � x2

2
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dy � 9

2

1

, 1

� y4 ( 1dy � 36

5



SampleExam3 Solutions 2

6. Find the volumeunderz � xy andabove the region insider � 1 ( cos2 in the first

quadrant.

3 + 2
0

14 cos5
0

sin 2 cos2 r3 dr d 26�
3 + 2

0

! 1 ( cos2�# 4
4

sin 2 cos2 d 2
Now useu � 1 ( cos2 :

2

1

u4

4
! u � 1# du � 1

4

26 � 1

6
� 25 � 1

5
� 43

40

7. A flat platehastheshapeboundedby theparabolay � 9 � x2 andthex-axis;thedensity

is givenby 78! x � y #9� x2y. Findthetotalmassandthey coordinateof thecenterof mass.

M �
3

, 3

9, x2

0
x2y dy dx � 1

2

3

, 3
x2 ! 9 � x2 # 2 dx � 1

2

3

, 3
81x2 � 18x4 ( x6 dx �

36 � 18 : 35

5
( 37

7
� 5832

35

;
y � 1

M

3

, 3

9, x2

0
x2y2 dy dx � 1

3M

3

, 3
x2 ! 9 � x2 # 3 dx �

1

3M

3
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36x2 � 35x4 ( 33x6 � x8 dx � 2

3M
38 � 310

5
( 310

7
� 37 � 23328

35M
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8. Compute:
2

0

<
9, x2
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x2

0
yz dy dz dx.
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0
yz dy dz dx � 1
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<
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0
x4z dz dx � 1
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0
x4 ! 9 � x2 # dx �
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5
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7
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9. Compute:

R

x3 ( xy2 dV , whereR is thethreedimensionalregion in thefirst octant

thatis underz � 1 � x2 � y2.

3 + 2
0

1

0

1, r2

0
cos2 r4 dz dr d 2=�
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0
cos2 r4 ! 1 � r2 # dr d 2=�
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5
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0
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3 + 2
0
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10. Find themassof a hemisphereof radius1 if thedensityis 78! x � y � z #?� z, assumingthat

thesphereis centeredat theorigin andthehemisphereis theupperhalf.
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