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Unless stated otherwise, x components are positive to the right, y components are
positive upward, and counterclockwise moments are positive.
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P
B
¼

0,
V
B
¼

2
kN

,M
B
¼

�2
kN

‐m
.

5.
6

(b
)
A
x
¼

0,
A
y
¼

0,
B
y
¼

0.
(c
)
P
C
¼

0,
V
C
¼

0,
M

C
¼

�4
kN

‐m
.

5.
8

(a
)
P
A
¼

0,
V
A
¼

4
kN

,M
A
¼

4
kN

‐m
.(
b)

P
A
¼

0,
V
A
¼

2
kN

,M
A
¼

3
kN

‐m
.

5.
10

P
A
¼

0,
V
A
¼

16
.7

lb
,M

A
¼

57
5

in
‐l
b.

5.
12

P
A
¼

0,
V
A
¼

�4
75

lb
,M

A
¼

�1
27

5
ft
‐l
b.

5.
14

P
A
¼

0,
V
A
¼

4.
8

kN
,M

A
¼

13
.6

kN
‐m

.

5.
16

P
C
¼

0,
V
C
¼

�3
.7

kN
,M

C
¼

14
.1

kN
‐m

.

5.
18

P
B
¼

10
.7

kN
,V

B
¼

�1
2
kN

,M
B
¼

1.
4
kN

‐m
.

5.
20

P
B
¼

90
kN

,V
B
¼

�4
0
kN

,M
B
¼

�2
0
kN

‐m
.
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5.
22

(a
)
P
¼

0,
V
¼

�5
0x

+
25

0
kN

,M
¼

�2
5x

2
+
25

0x
kN

‐m
.(
c)

5.
24

(a
)
P
¼

0,
V
¼

10
80

�
10

x2
lb
,M

¼
10

80
x
�

(1
0/
3)
x3
ft
‐l
b.

(c
)
M

¼
74

80
ft
‐l
b
at
x
¼

10
.4

ft
.

5.
26

P
¼

0,
V
¼

�F
,M

¼
�F

x.

5.
28

P
¼

0,
V
¼

�2
0
N
,M

¼
�2

0x
N
‐m

.

5.
30

P
¼

0,
V
¼

�4
00

�
(2
5/
3)
x2

lb
,M

¼
�4

00
x
�

(2
5/
9)
x3

ft
‐l
b.
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5.
32

(a
)
0
<
x
<
6

ft
:
P
¼

0,
V
¼

30
0
lb
,M

¼
30

0x
�

30
00

ft
‐l
b.

6
<
x
<
12

ft
:
P
¼

0,
V
¼

30
0
�

(2
5/
3)
(x

�
6)

2
lb
,

M
¼

�3
00

0
+
30

0x
�

(2
5/
9)
(x

�
6)

3
ft
‐l
b.

(b
)
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5.
34

M
¼

57
8
in
‐l
b
at
x
¼

9.
33

in
.

5.
36
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d)
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5.
38
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5.
40

5.
42

V
¼

�3
1.
3
+
10

x
+
0.
25
x2

�
0.
2x

3
kN

.

5.
44

V
¼

�w
0
(x

�
x2
/2
L
),
M

¼
�w

0
(x

2
/2

�
x3
/6
L
).

5.
46

V
¼

F
,M

¼
F
x.

5.
48

V
¼

w
0
L
/6

�
w
0
x2
/2
L
,M

¼
(L
x
�

x3
/L
)w

0
/6
.

5.
50

V
¼

w
(L
/2

�
x)
,M

¼
�(

w
/2
)(
L
2
/6

�
L
x
+
x2
).

5.
54

0
<
x
<
2

m
:P

¼
0,

V
¼

x
kN

,M
¼

x2
/2

kN
‐m

.2
<
x
<
5

m
:P

¼
0,

V
¼

�4
+
x
kN

,M
¼

8
�

4x
+
x2
/2

kN
‐m

.5
<
x
<
6
m
:
P
¼

0,
V
¼

�6
+
x
kN

,M
¼

18
�

6x
+
x2
/2

kN
‐m

.
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5.
58

(a
)
V
¼

�1
5h
xi0

+
35
hx

�
40

in
i0

�
20
hx

�
70

in
i0

lb
,

M
¼

�1
5h
xi

+
35

hx
�

40
in
i�

20
hx

�
70

in
ii
n‐
lb
.

(b
)

5.
60

V
¼

2F
x hi

0
�
F

x
�

L 3

�
� 0 �

4F
x
�

2L 3

�
� 0 þ

3F
x
�
L

h
i0 ,

M
¼

2F
x hi

�
F

x
�

L 3

�
� �

4F
x
�

2L 3

�
� þ

3F
x
�
L

h
i:
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5.
62

(a
)
V
¼

40
hxi

0
�

6h
x
�

10
in
i+

80
hx

�
30

in
i0

lb
,

M
¼

40
hxi

�
3h
x
�

10
in
i2

+
80

hx
�

30
in
ii
n‐
lb
.

(b
)

(c
on
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5.
64

(a
)
V
¼

12
xhi

0
þ
12

x
�
12

m
h

i0
�

1 3
xhi

2
þ

2 3
x
�
6
m

h
i2

kN
,

M
¼

12
xhi

þ
12

x
�
12

m
h

i�
1 9
xhi

3
þ

2 9
x
�
6
m

h
i3

kN
‐m

:

(b
)
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5.
66

(a
)
V
¼

�1
2h
xi�

1
+
8h
xi0

+
4h
x
�

6
m
i0

�
6h
x
�

2
m
i+

6h
x
�

4
m
ik

N
,

M
¼

�1
2h
xi0

+
8h
xi

+
4h
x
�

6
m
i�

3h
x
�

2
m
i2

+
3h
x
�

4
m
i2

kN
‐m

.
(b
)

5.
68

P
C
¼

0,
V
C
¼

�2
kN

,M
C
¼

�4
kN

‐m
.

5.
70

P
A
¼

0,
V
A
¼

22
5

kN
,M

A
¼

�3
75

kN
‐m

.

5.
72

N
o.

T
he

re
su
lti
ng

m
ax
im

um
be
nd

in
g
m
om

en
t
m
ag
ni
tu
de

is
8
kN

-m
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on
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5.
74

6.
2

(a
)
σ x

¼
�9

38
0
ps
i.
(b
)
18

,8
00

ps
i.

6.
4

M
¼

49
2
kN

‐m
.

6.
6

M
¼

17
7,

00
0

in
‐l
b.

6.
8

(a
)
M

¼
22

.1
N
‐m

.(
b)

σ m
ax
¼

8.
28

M
P
a.

6.
10

(a
)
σ x

¼
12

9
M
P
a.
(b
)
σ x

¼
78

.6
M
P
a.

6.
12

(a
)
M

¼
27

00
N
‐m

at
x
¼

2.
25

m
.(
b)

11
.8

M
P
a.

6.
14

(a
)
σ x

¼
13

.1
ks
i.
(b
)
σ x

¼
6.
75

ks
i.

996 Appendix G: Answers to Even-Numbered Problems

This copy belongs to 'adn3129'



6.
16

σ x
¼

1.
24

G
P
a.

6.
18

F
S
¼

1.
87

.

6.
20

h
¼

3.
90

in
.

6.
22

(a
)
F
S
¼

2.
01

.(
b)

F
S
¼

4.
69

.

6.
28

W
15

0X
29

.8

6.
30

W
6X

16

6.
32

S
te
el
,1

52
0
ps
i;
al
um

in
um

,8
76

ps
i

6.
34

H
¼

0.
02

m
.

6.
36

H
¼

2.
8
in
.

6.
38

E
B
¼

21
6
G
P
a.

6.
40

(a
)
σ x

¼
26

.3
M
P
a.
(b
)
σ
x
¼

13
.8

M
P
a.

6.
42

(a
)
w
0
¼

13
20

lb
/in

.(
b)

w
0
¼

25
80

lb
/in

.

6.
44

σ x
¼

3.
02

M
P
a.

6.
46

d
¼

0.
02

74
m
.

6.
48

(a
)
64

0,
00

0
in
-l
b.

(b
)
96

0,
00

0
in
-l
b.

6.
50

w
0
¼

50
,3

00
N
/m

.

6.
52

x
¼

ffiffiffiffiffi 12p
m
,
d
¼

0.
02

93
m
.

6.
54

w
0
¼

22
,7

00
N
/m

,x
¼

0.
6
m
.

6.
56

w
0
¼

11
6

lb
/in

,x
¼

18
in
.

6.
60

M
U
¼

11
.0

kN
‐m

.

6.
62

σ x
¼

31
.3

M
P
a.

6.
64

σ x
¼

�1
4
M
P
a.

6.
66

jσ
x
j¼

92
10

ps
i.
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6.
68

jσ
x
j¼

21
,4

00
ps
i.

6.
70

jσ
x
j¼

2.
08

M
P
a.

6.
72

σ x
¼

�1
8,

30
0
ps
i.

6.
74

σ x
¼

�4
8.
6
M
P
a.

6.
76

(a
)
τ a

v
¼

4.
44

M
P
a.
.(
b)

τ a
v
¼

2.
78

M
P
a.

6.
78

τ a
v

¼
57

6
kP

a
at
x
¼

0,
y0
¼

0
an
d
at
x
¼

8
m
,
y0
¼

0.

6.
80

(a
)
τ a

v
¼

�2
81

0
ps
i.
(b
)
τ a
v
¼

�1
23

0
ps
i.

6.
84

τ a
v
¼

6.
86

M
P
a.

6.
86

y0
¼

1
in
,
τ a

v
¼

41
70

ps
i.

6.
88

τ a
v
¼

11
.4

M
P
a.

6.
90

τ a
v
¼

6.
31

M
P
a.

6.
92

τ a
v
¼

5.
35

M
P
a.

6.
94

3
kN

/b
ol
t

6.
96

13
.1

kN
/b
ol
t

6.
98

57
7
N
/b
ol
t

6.
10

0
τ
¼

30
.9

M
P
a.

6.
10

2
τ
¼

22
50

ps
i.

6.
10

4
τ
¼

13
8ζ

M
P
a
(ζ
in

m
et
er
s)
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6.
10

6

6.
10

8
τ
¼

2.
65

α
+
9.
46

si
n
α
M
P
a.

6.
11

0
e
¼

0.
31

2
m
.

6.
11

2
e
¼

0.
03

32
m
.

6.
11

4
e
¼

7.
54

in
.

6.
11

6
e
¼

0.
06

37
m
.

6.
11

8
e
¼

3.
12

in
.

6.
12

0
e
¼

0.
03

94
m
.

6.
12

2
M

¼
16

,0
00

in
‐l
b.

6.
12

4
6.
84

M
P
a.

6.
12

6
w
0
¼

13
.3

kN
/m

.
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6.
12

8
w
0
¼

9.
32

kN
/m

.

6.
13

0
x
¼

2.
86

m
,d

¼
50

.7
m
m
.

6.
13

2
σ x

¼
�4

.1
1
M
P
a.

6.
13

4
(a
)
τ a

v
¼

�1
9.
9
M
P
a.
(b
)
τ a

v
¼

�1
1.
1
M
P
a.

6.
13

6
τ a

v
¼

22
3

ps
i.

7.
2

(a
)
σ y

¼
�4

M
P
a.
(b
)
|τ
|¼

3.
35

M
P
a.

7.
4

(a
)
σ x

¼
36

0
ps
i,
σ y

¼
�4

80
ps
i,
σ z

¼
0,

τ x
y
¼

�6
40

ps
i,
τ x
z
¼

0,
τ y

z
¼

0.
(b
)
σ x

0
¼

�1
50

ps
i,
σ y

0
¼

29
:6

ps
i,
τ x

0 y
0
¼

�7
60

ps
i:

7.
6

σ x
0
¼

25
ks
i,
σ y

0
¼

�2
5
ks
i,
τ x

0 y
0
¼

0:

7.
8

σ x
¼

64
.0
0

M
P
a,
σ y

¼
85

.0
0

M
P
a,
τ x

y
¼

0.
00

M
P
a.

7.
10

σ x
¼

38
.8

M
P
a,
σ
y
¼

�2
2.
8
M
P
a,
τ x

y
¼

14
.3

M
P
a.

7.
12

σ
¼

�2
.2
3
ks
i,
jτ

j¼
1.
60

ks
i.

7.
14

σ (
a
)
¼

�5
6.
6
M
P
a,
σ (

b
)
¼

�5
0.
0
M
P
a,
σ
(c
)
¼

�3
3.
2
M
P
a.

7.
16

σ
¼

�7
.8
6
M
P
a,
τ
¼

13
.5
0

M
P
a.

7.
18

τ x
0 y

0
¼

4:
90

M
P
a,

θ
¼

19
.5

�
or

τ x
0 y

0
¼

�4
:9
0

M
P
a,

θ
¼

40
.2

� .

7.
20

τ x
y
¼

�7
8.
4
ps
i,
τ x

0 y
0
¼

�1
14

ps
i:

7.
24

σ 1
¼

σ x
,σ

2
¼

0,
τ m

ax
¼

jσ
x/
2
j.
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7.
26

σ 1
¼

20
M
P
a,
σ
2
¼

10
M
P
a,
τ m

ax
¼

5
M
P
a.

7.
28

σ 1
¼

8.
22

ks
i,
σ 2

¼
�1

0.
22

ks
i,
τ m

ax
¼

9.
22

ks
i.

7.
30

A
bs
ol
ut
e
m
ax
im

um
sh
ea
r
st
re
ss

¼
10

M
P
a.

7.
32

σ 1
¼

52
.4

M
P
a,
σ
2
¼

�3
2.
4
M
P
a,
ab
so
lu
te
m
ax
im

um
sh
ea
r
st
re
ss

¼
42

.4
M
P
a.

7.
36

N
o,

th
e
ab
so
lu
te
m
ax
im

um
sh
ea
r
st
re
ss

is
17

4
M
P
a

7.
38

σ x
0
¼

25
ks
i,
σ y

0
¼

�2
5
ks
i,
τ x

0 y
0
¼

0:
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7.
40

σ x
¼

64
.0

M
P
a,
σ
y
¼

85
.0

M
P
a,
τ x

y
¼

0.
00

M
P
a.

7.
42

θ
¼

�2
0� .

7.
44

σ
¼

5.
8
M
P
a,
jτ

j¼
4.
9
M
P
a.

7.
46

σ
¼

17
7

ps
i,
τ
¼

�2
37

ps
i.

7.
48

S
ee

th
e
an
sw

er
to

P
ro
bl
em

5–
2.
24

7.
50

S
ee

th
e
an
sw

er
to

P
ro
bl
em

5–
2.
26

7.
52

σ 1
¼

52
.5

M
P
a,
σ
2
¼

�3
2.
5
M
P
a,
τ m

ax
¼

42
.5

M
P
a.

7.
54

A
bs
ol
ut
e
m
ax
im

um
sh
ea
r
st
re
ss

¼
6.
6

ks
i.

7.
56

σ 1
¼

40
.5

ks
i,
σ 2

¼
0,

σ 3
¼

�1
5.
5
ks
i,
τ a
b
s
¼

28
.0

ks
i.

7.
58

σ 1
¼

85
.0

M
P
a,
σ
2
¼

65
.0

M
P
a,
σ 3

¼
0,

τ a
b
s
¼

42
.5

M
P
a.

7.
60

σ 1
¼

σ 2
¼

24
0
M
P
a,
σ
3
¼

�1
20

M
P
a,
τ a

b
s
¼

18
0
M
P
a.

7.
62

σ 1
¼

40
9

ks
i,
σ 2

¼
14

8
ks
i,
σ
3
¼

�2
57

ks
i,
τ m

ax
¼

33
3

ks
i.

7.
64

(a
),
(b
)
σ 1

¼
8.
22

ks
i,
σ 2

¼
0,

σ 3
¼

�1
0.
2
ks
i.

7.
68

σ 1
¼

46
.4

M
P
a,
σ
2
¼

�7
.4
2
M
P
a.

7.
70

σ 1
¼

17
00

ps
i,

σ 2
¼

�5
89

0
ps
i,

τ m
ax
¼

38
00

ps
i.

7.
72

T
¼

1.
38

kN
‐m

.

7.
74

σ 1
¼

28
60

ps
i,
σ
2
¼

�3
18

ps
i,
τ m

ax
¼

15
90

ps
i.

7.
76

σ x
¼

1.
11

M
P
a,
σ
y
¼

0,
τ x

y
¼

0.

7.
78

F
¼

12
35

N
.

7.
80

σ
¼

14
2

ks
i,
τ a
b
s
¼

71
.3

ks
i.

7.
82

σ h
¼

25
0

M
P
a.

7.
84

σ h
¼

15
M
P
a,
τ a

b
s
¼

7.
65

M
P
a.

7.
86

t
¼

6.
02

m
m
.

7.
92

σ
¼

7.
10

M
P
a,
jτ

j¼
1.
57

M
P
a.

7.
94

t
¼

2.
67

i�
0.
33

2
j
+
3.
00

k
(k
si
).

7.
96

σ
¼

6.
86

G
P
a,
jτ

j¼
2.
15

G
P
a.

7.
98

jτ
j¼

10
.0

M
P
a.

7.
10

0
σ
¼

σ 1
,j

τ
j¼

0.
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7.
10

2
σ
¼

�3
53

ps
i,
jτ

j¼
44

.5
ps
i.

7.
10

6
θ
¼

�2
0.
0� .

7.
10
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