
403

•6–1. Determine the force in each member of the truss,
and state if the members are in tension or compression.
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6–2. The truss, used to support a balcony, is subjected to
the loading shown. Approximate each joint as a pin and
determine the force in each member. State whether the
members are in tension or compression. Set 
P2 = 400 lb.

P1 = 600 lb,
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6–3. The truss, used to support a balcony, is subjected to
the loading shown. Approximate each joint as a pin and
determine the force in each member. State whether the
members are in tension or compression. Set 
P2 = 0.

P1 = 800 lb,
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*6–4. Determine the force in each member of the truss
and state if the members are in tension or compression.
Assume each joint as a pin. Set P = 4 kN.
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•6–5. Assume that each member of the truss is made of steel
having a mass per length of 4 kg/m. Set , determine the
force in each member, and indicate if the members are in
tension or compression. Neglect the weight of the gusset plates
and assume each joint is a pin. Solve the problem by assuming
the weight of each member can be represented as a vertical
force, half of which is applied at the end of each member.

P = 0
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6–6. Determine the force in each member of the truss and
state if the members are in tension or compression. Set

and .P2 = 1.5 kNP1 = 2 kN
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6–7. Determine the force in each member of the truss and
state if the members are in tension or compression. Set

.P1 = P2 = 4 kN
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*6–8. Determine the force in each member of the truss,
and state if the members are in tension or compression. Set

.P =  800 lb
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•6–9. Remove the 500-lb force and then determine the
greatest force P that can be applied to the truss so that none
of the members are subjected to a force exceeding either
800 lb in tension or in compression.600 lb
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6–10. Determine the force in each member of the truss
and state if the members are in tension or compression. Set

, .P2 = 0P1 = 800 lb

© 2010 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

6 ft

A
G

B

C

F

D

E

P1

P2

4 ft 4 ft 4 ft 4 ft

6 Solutions 44918  1/26/09  1:45 PM  Page 412



413

6–11. Determine the force in each member of the truss
and state if the members are in tension or compression. Set

, .P2 = 400 lbP1 = 600 lb
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*6–12. Determine the force in each member of the truss
and state if the members are in tension or compression. Set

, .P2 = 100 lbP1 = 240 lb
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•6–13. Determine the largest load that can be applied
to the truss so that the force in any member does not exceed
500 lb (T) or 350 lb (C). Take .P1 = 0

P2
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6–14. Determine the force in each member of the truss,
and state if the members are in tension or compression. Set

.P = 2500 lb
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6–15. Remove the 1200-lb forces and determine the
greatest force P that can be applied to the truss so that none
of the members are subjected to a force exceeding either
2000 lb in tension or 1500 lb in compression.
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*6–16. Determine the force in each member of the truss,
and state if the members are in tension or compression. Set

.P = 5 kN
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•6–17. Determine the greatest force P that can be applied
to the truss so that none of the members are subjected to a
force exceeding either in tension or in
compression.

2 kN2.5 kN
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6–18. Determine the force in each member of the truss,
and state if the members are in tension or compression.
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6–19. The truss is fabricated using members having a
weight of . Remove the external forces from the
truss, and determine the force in each member due to the
weight of the members. State whether the members are in
tension or compression. Assume that the total force acting
on a joint is the sum of half of the weight of every member
connected to the joint.
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*6–20. Determine the force in each member of the truss
and state if the members are in tension or compression. The
load has a mass of 40 kg.
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•6–21. Determine the largest mass m of the suspended
block so that the force in any member does not exceed 
30 kN (T) or 25 kN (C).
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6–22. Determine the force in each member of the truss,
and state if the members are in tension or compression.
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6–23. The truss is fabricated using uniform members
having a mass of . Remove the external forces from
the truss, and determine the force in each member due to
the weight of the truss. State whether the members are in
tension or compression. Assume that the total force acting
on a joint is the sum of half of the weight of every member
connected to the joint.
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*6–24. Determine the force in each member of the truss,
and state if the members are in tension or compression. Set

.P = 4 kN
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•6–25. Determine the greatest force P that can be applied
to the truss so that none of the members are subjected to a
force exceeding either in tension or in
compression.
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6–26. A sign is subjected to a wind loading that exerts
horizontal forces of 300 lb on joints B and C of one of the
side supporting trusses. Determine the force in each
member of the truss and state if the members are in tension
or compression.
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6–27. Determine the force in each member of the double
scissors truss in terms of the load P and state if the members
are in tension or compression.
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*6–28. Determine the force in each member of the truss in
terms of the load P, and indicate whether the members are
in tension or compression.
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•6–29. If the maximum force that any member can support
is 4 kN in tension and 3 kN in compression, determine the
maximum force P that can be applied at joint B. Take

.d = 1 m
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6–30. The two-member truss is subjected to the force of
300 lb. Determine the range of for application of the load so
that the force in either member does not exceed 400 lb (T) or
200 lb (C).
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4 ft
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6–31. The internal drag truss for the wing of a light
airplane is subjected to the forces shown. Determine the
force in members BC, BH, and HC, and state if the
members are in tension or compression.
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*6–32. The Howe bridge truss is subjected to the loading
shown. Determine the force in members HD, CD, and GD,
and state if the members are in tension or compression.

A E
B C D

IJ

30 kN
20 kN 20 kN

40 kN

H G F

4 m

16 m, 4@4m
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•6–33. The Howe bridge truss is subjected to the loading
shown. Determine the force in members HI, HB, and BC,
and state if the members are in tension or compression.

A E
B C D
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30 kN
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4 m
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6–34. Determine the force in members JK, CJ, and CD of
the truss, and state if the members are in tension or
compression.

A
B C D FE

G

H
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K

6 kN8 kN
5 kN4 kN
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2 m 2 m 2 m 2 m 2 m 2 m
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6–35. Determine the force in members HI, FI, and EF of
the truss, and state if the members are in tension or
compression.
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*6–36. Determine the force in members BC, CG, and GF
of the Warren truss. Indicate if the members are in tension
or compression.

A E

B C D

6 kN
8 kN

G F

3 m

3 m 3 m 3 m

3 m

3 m3 m

•6–37. Determine the force in members CD, CF, and FG
of the Warren truss. Indicate if the members are in tension
or compression.

A E
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6–38. Determine the force in members DC, HC, and HI of
the truss, and state if the members are in tension or
compression.
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6–39. Determine the force in members ED, EH, and GH
of the truss, and state if the members are in tension or
compression.

A

C

G

E D

H
F

I
B

2 m 2 m 2 m

1.5 m

50 kN
40 kN

40 kN

30 kN

1.5 m

1.5 m

6 Solutions 44918  1/26/09  1:46 PM  Page 442



443

© 2010 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

*6–40. Determine the force in members GF, GD, and CD
of the truss and state if the members are in tension or
compression. 260 lb

4 ft 4 ft

4 ft

3 ft 3 ft

4 ft 4 ft
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1213

A
H G F

B

C

D
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•6–41. Determine the force in members BG, BC, and HG
of the truss and state if the members are in tension or
compression. 260 lb

4 ft 4 ft
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6–42. Determine the force in members IC and CG of the
truss and state if these members are in tension or
compression. Also, indicate all zero-force members.
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6–43. Determine the force in members JE and GF of the
truss and state if these members are in tension or
compression. Also, indicate all zero-force members.

1.5 m 1.5 m 1.5 m

A
H

B C D
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G F
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2 m

2 m

6 kN 6 kN
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*6–44. Determine the force in members JI, EF, EI, and JE
of the truss, and state if the members are in tension or
compression.

8 ft

8 ft

8 ft

900 lb

1500 lb
1000 lb1000 lb

A G
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•6–45. Determine the force in members CD, LD, and KL
of the truss, and state if the members are in tension or
compression.

8 ft
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6–46. Determine the force developed in members BC and
CH of the roof truss and state if the members are in tension
or compression.

1.5 m

2 m2 m

1 m 1 m

0.8 m

2 kN

1.5 kN

A
H

B
D

G

C

F E

6 Solutions 44918  1/26/09  1:46 PM  Page 447



448

© 2010 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

6–47. Determine the force in members CD and GF of the
truss and state if the members are in tension or
compression. Also indicate all zero-force members.

1.5 m

2 m2 m

1 m 1 m

0.8 m
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*6–48. Determine the force in members IJ, EJ, and CD of
the Howe truss, and state if the members are in tension or
compression.

2 kN3 kN

4 kN
5 kN

4 kN

6 kN

5 kN

B
A

C D E F
G

H

I

J

K

L

2 m

4 m

2 m 2 m 2 m 2 m 2 m
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•6–49. Determine the force in members KJ, KC, and BC
of the Howe truss, and state if the members are in tension or
compression.

2 kN3 kN

4 kN
5 kN

4 kN

6 kN

5 kN

B
A

C D E F
G

H

I

J

K

L

2 m

4 m

2 m 2 m 2 m 2 m 2 m

6 Solutions 44918  1/26/09  1:46 PM  Page 450



451

© 2010 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

6–50. Determine the force in each member of the truss
and state if the members are in tension or compression. Set

, .P2 = 10 kNP1 = 20 kN

A
G F

E

DCB

P2P1

1.5 m 1.5 m 1.5 m 1.5 m

2 m
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6–51. Determine the force in each member of the truss
and state if the members are in tension or compression. Set

, .P2 = 20 kNP1 = 40 kN

A
G F

E

DCB

P2P1

1.5 m 1.5 m 1.5 m 1.5 m

2 m
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*6–52. Determine the force in members KJ, NJ, ND, and
CD of the K truss. Indicate if the members are in tension or
compression. Hint: Use sections aa and bb.

1800 lb

15 ft

15 ft

20 ft 20 ft 20 ft 20 ft 20 ft

A B

I H

20 ft

L

M N O P

G
FEDC

1500 lb
1200 lb

a b

JK
a b
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•6–53. Determine the force in members JI and DE of 
the K truss. Indicate if the members are in tension or
compression.

1800 lb

15 ft

15 ft

20 ft 20 ft 20 ft 20 ft 20 ft

A B

I H

20 ft

L

M N O P

G
FEDC

1500 lb
1200 lb

a b

JK
a b
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6–54. The space truss supports a force
. Determine the force in

each member, and state if the members are in tension or
compression.

F = 5-500i + 600j + 400k6 lb

A

B

C

D

x

y

z

F

8 ft

6 ft

6 ft

6 ft

6 ft
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6–55. The space truss supports a force
. Determine the force in each

member, and state if the members are in tension or
compression.

F = 5600i + 450j - 750k6 lb

A

B

C

D

x

y

z

F

8 ft

6 ft

6 ft

6 ft

6 ft
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*6–56. Determine the force in each member of the space
truss and state if the members are in tension or
compression. The truss is supported by ball-and-socket
joints at A, B, and E. Set . Hint: The support
reaction at E acts along member EC. Why?

F = 5800j6 N
F

D

A

z

2 m

x

y

B

C

E

5 m

1 m

2 m
1.5 m
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•6–57. Determine the force in each member of the space
truss and state if the members are in tension or
compression. The truss is supported by ball-and-socket
joints at A, B, and E. Set . Hint: The
support reaction at E acts along member EC. Why?

F = 5-200i + 400j6 N

F
D

A

z

2 m

x

y

B

C

E

5 m

1 m

2 m
1.5 m
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6–58. Determine the force in members BE, DF, and BC of
the space truss and state if the members are in tension or
compression.

2 m

2 m

2 m

E

A

3 m

F

D

C

B

{�2k} kN

{�2k} kN

2 m
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6–59. Determine the force in members AB, CD, ED, and
CF of the space truss and state if the members are in tension
or compression.

2 m

2 m

2 m

E

A

3 m

F

D

C

B

{�2k} kN

{�2k} kN

2 m
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*6–60. Determine the force in the members AB, AE, BC,
BF, BD, and BE of the space truss, and state if the members
are in tension or compression.

F

E

D

x

z

y

C

B
A

4 ft

4 ft
2 ft

2 ft
300 lb

600 lb

400 lb

4 ft

6 Solutions 44918  1/26/09  1:46 PM  Page 465



466

© 2010 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

6 Solutions 44918  1/26/09  1:46 PM  Page 466



467

© 2010 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

•6–61. Determine the force in the members EF, DF, CF,
and CD of the space truss, and state if the members are in
tension or compression.

F

E

D

x

z

y

C

B
A

4 ft

4 ft
2 ft

2 ft
300 lb

600 lb

400 lb

4 ft

6 Solutions 44918  1/26/09  1:46 PM  Page 467



468

© 2010 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

6 Solutions 44918  1/26/09  1:46 PM  Page 468



469

© 2010 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

6–62. If the truss supports a force of ,
determine the force in each member and state if the
members are in tension or compression.

F = 200 N

y

D

E

F

x

z

C

B

A

200 mm

200 mm

200 mm

200 mm

500 mm

300 mm
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6–63. If each member of the space truss can support a
maximum force of 600 N in compression and 800 N in
tension, determine the greatest force F the truss can
support.

y

D

E

F

x

z

C

B

A

200 mm

200 mm

200 mm

200 mm

500 mm

300 mm
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*6–64. Determine the force developed in each member of
the space truss and state if the members are in tension or
compression. The crate has a weight of 150 lb.

x
y

z

A

B

C

D

6 ft

6 ft
6 ft

6 ft
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•6–65. Determine the force in members FE and ED of the
space truss and state if the members are in tension or
compression. The truss is supported by a ball-and-socket
joint at C and short links at A and B.

z

x

y

{�500k} lb

G {200j} lb

6 ft

6 ft

F

E
D

C

4 ft

2 ft3 ft
3 ft

A

B
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6–66. Determine the force in members GD, GE, and FD
of the space truss and state if the members are in tension or
compression.

z

x

y

{�500k} lb

G {200j} lb

6 ft

6 ft

F

E
D

C

4 ft

2 ft3 ft
3 ft

A

B
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6–67. Determine the force required to hold the 
100-lb weight in equilibrium.

P

P
A

B

C

D
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*6–68. Determine the force required to hold the 
150-kg crate in equilibrium.

P

P

A

B

C
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•6–69. Determine the force required to hold the 50-kg
mass in equilibrium.

P

P

A

B

C
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6–70. Determine the force needed to hold the 20-lb block
in equilibrium.

P

C

B

A

P
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6–71. Determine the force needed to support the 100-lb
weight. Each pulley has a weight of 10 lb. Also, what are the
cord reactions at A and B?

P

P

2 in.

2 in.

2 in.

CA

B
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*6–72. The cable and pulleys are used to lift the 600-lb
stone. Determine the force that must be exerted on the cable
at A and the corresponding magnitude of the resultant force
the pulley at C exerts on pin B when the cables are in the
position shown.

P

A

C

B

D

30�
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•6–73. If the peg at B is smooth, determine the
components of reaction at the pin A and fixed support C.

A

B C

600 mm

800 mm

900 N�m

600 mm

500 N

45�
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6–74. Determine the horizontal and vertical components
of reaction at pins A and C.

B
A

C

2 ft3 ft

150 lb

100 lb

2 ft

45�
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6–75. The compound beam is fixed at A and supported by
rockers at B and C. There are hinges (pins) at D and E.
Determine the components of reaction at the supports.

6 m
2 m

6 m

30 kN � m

2 m 2 m

15 kN

A D B E
C
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*6–76. The compound beam is pin-supported at C and
supported by rollers at A and B. There is a hinge (pin) at D.
Determine the components of reaction at the supports.
Neglect the thickness of the beam. A D B C

8 ft

3

45

8 ft

12 kip

15 kip � ft

4 kip
30�

8 kip

8 ft
4 ft 2 ft

6 ft
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•6–77. The compound beam is supported by a rocker at B
and is fixed to the wall at A. If it is hinged (pinned) together
at C, determine the components of reaction at the supports.
Neglect the thickness of the beam.

4 ft 4 ft

500 lb
200 lb

4000 lb � ft

4 ft8 ft

A C B

1213

5 60�
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6–78. Determine the horizontal and vertical components
of reaction at pins A and C of the two-member frame.

3 m

3 m

200 N/ m

A

B

C
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6–79. If a force of acts on the rope, determine
the cutting force on the smooth tree limb at D and the
horizontal and vertical components of force acting on pin A.
The rope passes through a small pulley at C and a smooth
ring at E.

F = 50 N

F � 50 N

B
C

E

30 mm

100 mm

A

D
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*6–80. Two beams are connected together by the short
link BC. Determine the components of reaction at the fixed
support A and at pin D.

A B

C

D

10 kN
12 kN

3 m
1.5 m1 m 1.5 m
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•6–81. The bridge frame consists of three segments which
can be considered pinned at A, D, and E, rocker supported
at C and F, and roller supported at B. Determine the
horizontal and vertical components of reaction at all these
supports due to the loading shown. 15 ft

20 ft

5 ft 5 ft

15 ft

2 kip/ft

30 ft

A

B

C F

D
E
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6–82. If the 300-kg drum has a center of mass at point G,
determine the horizontal and vertical components of force
acting at pin A and the reactions on the smooth pads C
and D. The grip at B on member DAB resists both
horizontal and vertical components of force at the rim of
the drum.

P

390 mm

100 mm

60 mm
60 mm

600 mm

30�

B

A

C 

D G 

E 
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6–83. Determine the horizontal and vertical components
of reaction that pins A and C exert on the two-member arch.

1 m
1.5 m

2 kN

1.5 kN

0.5 m

A

B

C
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*6–84. The truck and the tanker have weights of 8000 lb
and 20 000 lb respectively. Their respective centers of
gravity are located at points and . If the truck is at
rest, determine the reactions on both wheels at A, at B, and
at C. The tanker is connected to the truck at the turntable
D which acts as a pin.

G2G1
G1 

15 ft 10 ft 9 ft
5 ft

A B

D

C 

G2
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•6–85. The platform scale consists of a combination of
third and first class levers so that the load on one lever
becomes the effort that moves the next lever. Through this
arrangement, a small weight can balance a massive object.
If , determine the required mass of the
counterweight S required to balance a 90-kg load, L.

x = 450 mm

350 mm
150 mm

150 mm100 mm
250 mm

B
A

C D

E F

H

G

x

L

S
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6–86. The platform scale consists of a combination of
third and first class levers so that the load on one lever
becomes the effort that moves the next lever. Through this
arrangement, a small weight can balance a massive object. If

and, the mass of the counterweight S is 2 kg,
determine the mass of the load L required to maintain the
balance.

x = 450 mm

350 mm
150 mm

150 mm100 mm
250 mm

B
A

C D

E F

H

G

x

L

S
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6–87. The hoist supports the 125-kg engine. Determine
the force the load creates in member DB and in member
FB, which contains the hydraulic cylinder H.

C

D

EF
G

H

2 m

1 m

1 m

2 m1 m

2 m

A B
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*6–88. The frame is used to support the 100-kg cylinder E.
Determine the horizontal and vertical components of
reaction at A and D.

A

CD

E

0.6 m

1.2 m

r � 0.1 m
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•6–89. Determine the horizontal and vertical components
of reaction which the pins exert on member AB of the frame.

A

E

B

CD

500 lb

300 lb

3 ft 3 ft

4 ft

60�
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6–90. Determine the horizontal and vertical components of
reaction which the pins exert on member EDC of the frame.

A

E

B

CD

500 lb

300 lb

3 ft 3 ft

4 ft

60�
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6–91. The clamping hooks are used to lift the uniform
smooth 500-kg plate. Determine the resultant compressive
force that the hook exerts on the plate at A and B, and the
pin reaction at C.

A

B

80 mm

P

P P

150 mm

C
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*6–92. The wall crane supports a load of 700 lb. Determine
the horizontal and vertical components of reaction at the pins
A and D.Also, what is the force in the cable at the winch W?

4 ft

D

A B

C

E

W

4 ft

700 lb

60�

4 ft
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•6–93. The wall crane supports a load of 700 lb.
Determine the horizontal and vertical components of
reaction at the pins A and D. Also, what is the force in the
cable at the winch W? The jib ABC has a weight of 100 lb
and member BD has a weight of 40 lb. Each member is
uniform and has a center of gravity at its center. 4 ft

D

A B

C

E

W

4 ft

700 lb

60�

4 ft
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6–94. The lever-actuated scale consists of a series of
compound levers. If a load of weight is placed
on the platform, determine the required weight of the
counterweight S to balance the load. Is it necessary to place
the load symmetrically on the platform? Explain.

W = 150 lb

BA

C
DE

F
G H

I

J
KS

M

W

L

1.5 in.

1.5 in.

7.5 in. 7.5 in.
4.5 in.

4 in.
1.25 in.
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6–95. If , determine the force F that the toggle
clamp exerts on the wooden block.

P = 75 N 85 mm140 mm

50 mm

50 mm

20 mm

140 mm
P 

P F

A

B
C

D

E
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*6–96. If the wooden block exerts a force of 
on the toggle clamp, determine the force P applied to the
handle.

F = 600 N 85 mm140 mm

50 mm

50 mm

20 mm

140 mm
P 

P F

A

B
C

D

E
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•6–97. The pipe cutter is clamped around the pipe P. If
the wheel at A exerts a normal force of on the
pipe, determine the normal forces of wheels B and C on
the pipe. The three wheels each have a radius of 7 mm and
the pipe has an outer radius of 10 mm.

FA = 80 N

10 mm

10 mm

P

C

B
A
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6–98. A 300-kg counterweight, with center of mass at G, is
mounted on the pitman crank AB of the oil-pumping unit.
If a force of is to be developed in the fixed cable
attached to the end of the walking beam DEF, determine
the torque M that must be supplied by the motor.

F = 5 kN

A

B
M

D E F

F0.5 m

30�

30�

1.75 m 2.50 m

G

0.65 m
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6–99. A 300-kg counterweight, with center of mass at G, is
mounted on the pitman crank AB of the oil-pumping unit.
If the motor supplies a torque of , determine
the force F developed in the fixed cable attached to the end
of the walking beam DEF.

M = 2500 N # m

A

B
M

D E F

F0.5 m

30�

30�

1.75 m 2.50 m

G

0.65 m
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*6–100. The two-member structure is connected at C by a
pin, which is fixed to BDE and passes through the smooth
slot in member AC. Determine the horizontal and vertical
components of reaction at the supports.

3 ft 3 ft 2 ft

4 ft

A

B

C D
E

600 lb � ft

500 lb
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•6–101. The frame is used to support the 50-kg cylinder.
Determine the horizontal and vertical components of
reaction at A and D.

A B

C

D

1.2 m

0.8 m 0.8 m

100 mm

100 mm
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6–102. The frame is used to support the 50-kg cylinder.
Determine the force of the pin at C on member ABC and
on member CD.

A B

C

D

1.2 m

0.8 m 0.8 m

100 mm

100 mm
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6–103. Determine the reactions at the fixed support E and
the smooth support A. The pin, attached to member BD,
passes through a smooth slot at D.

B

C

D

E

0.3 m 0.3 m 0.3 m 0.3 m

0.4 m

0.4 m
600 N

A
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*6–104. The compound arrangement of the pan scale is
shown. If the mass on the pan is 4 kg, determine the
horizontal and vertical components at pins A, B, and C and
the distance x of the 25-g mass to keep the scale in balance.

50 mmG

100 mm 75 mm
300 mm 350 mm

x
F E

D

B

A

4 kg

C
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•6–105. Determine the horizontal and vertical components
of reaction that the pins at A, B, and C exert on the frame.
The cylinder has a mass of 80 kg.

A

B

C
1 m

0.7 m
0.5 m

D

100 mm
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6–106. The bucket of the backhoe and its contents have a
weight of 1200 lb and a center of gravity at G. Determine
the forces of the hydraulic cylinder AB and in links AC and
AD in order to hold the load in the position shown. The
bucket is pinned at E.

120�

45�

1.5 ft

1 ft

B

G

E
A D

C

0.25 ft
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6–107. A man having a weight of 175 lb attempts to hold
himself using one of the two methods shown. Determine the
total force he must exert on bar AB in each case and 
the normal reaction he exerts on the platform at C. Neglect
the weight of the platform.

C C

A B
A B

(a) (b)
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*6–108. A man having a weight of 175 lb attempts to hold
himself using one of the two methods shown. Determine the
total force he must exert on bar AB in each case and the
normal reaction he exerts on the platform at C.The platform
has a weight of 30 lb.

C C

A B
A B

(a) (b)
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•6–109. If a clamping force of is required at A,
determine the amount of force F that must be applied to the
handle of the toggle clamp.

300 N

275 mm30�

30�

235 mm

30 mm

30 mm

70 mm

F

C

E

B

D

A
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6–110. If a force of is applied to the handle of
the toggle clamp, determine the resulting clamping force at A.

F = 350 N

275 mm30�

30�

235 mm

30 mm

30 mm

70 mm

F

C

E

B

D

A
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6–111. Two smooth tubes A and B, each having the same
weight, W, are suspended from a common point O by means
of equal-length cords. A third tube, C, is placed between A
and B. Determine the greatest weight of C without
upsetting equilibrium.

r/2

r
B

C

 3r  3r

O

r
A

6 Solutions 44918  1/26/09  1:47 PM  Page 518



519

© 2010 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

*6–112. The handle of the sector press is fixed to gear G,
which in turn is in mesh with the sector gear C. Note that
AB is pinned at its ends to gear C and the underside of the
table EF, which is allowed to move vertically due to the
smooth guides at E and F. If the gears only exert tangential
forces between them, determine the compressive force
developed on the cylinder S when a vertical force of 40 N is
applied to the handle of the press.

1.2 m

E F

A

B C

G

D

S

0.5 m

0.2 m

0.35 m
0.65 m

40 N

H
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•6–113. Show that the weight of the counterweight at
H required for equilibrium is , and so it is
independent of the placement of the load W on the
platform.

W1 = (b>a)W
W1

A B

W

C
E

G HD
F

c

b3b a

c
4
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6–114. The tractor shovel carries a 500-kg load of soil,
having a center of mass at G. Compute the forces developed
in the hydraulic cylinders IJ and BC due to this loading.

100 mm

300 mm

300 mm

30�A

C

E

G

D

F

H

J

B

30�

50 mm

400 mm200 mm
200 mm

200 mm

I350 mm
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6–115. If a force of is applied to the handle of
the toggle clamp, determine the horizontal clamping force
NE that the clamp exerts on the smooth wooden block at E.

P = 100 N

B

C 

D

160 mm

50 mm

75 mm

60 mm

30�

45�

A

E

P
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*6–116. If the horizontal clamping force that the toggle
clamp exerts on the smooth wooden block at E is

, determine the force applied to the handle of
the clamp.

PNE = 200 N
B

C 

D

160 mm

50 mm

75 mm

60 mm

30�

45�

A

E

P
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•6–117. The engine hoist is used to support the 200-kg
engine. Determine the force acting in the hydraulic cylinder
AB, the horizontal and vertical components of force at the
pin C, and the reactions at the fixed support D.

C

D

A
G

1250 mm
350 mm

850 mm

550 mm

10�

B
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6–118. Determine the force that the smooth roller C
exerts on member AB. Also, what are the horizontal and
vertical components of reaction at pin A? Neglect the
weight of the frame and roller.

C

0.5 ft

3 ft

A

60 lb � ft

4 ft

B

D

6–119. Determine the horizontal and vertical components
of reaction which the pins exert on member ABC.

3 ft
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*6–120. Determine the couple moment M that must be
applied to member DC for equilibrium of the quick-return
mechanism. Express the result in terms of the angles 
and , dimension L, and the applied vertical force P. The
block at C is confined to slide within the slot of member AB.

u

f

C

M

DA

B

4 L

L

P

u f
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•6–121. Determine the couple moment M that must be
applied to member DC for equilibrium of the quick-return
mechanism. Express the result in terms of the angles 
and , dimension L, and the applied force P, which should
be changed in the figure and instead directed horizontally
to the right. The block at C is confined to slide within the
slot of member AB.

u

f

C

M

DA

B

4 L

L

P

u f
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6–122. The kinetic sculpture requires that each of the
three pinned beams be in perfect balance at all times during
its slow motion. If each member has a uniform weight 
of 2 and length of 3 ft, determine the necessary
counterweights and which must be added to the
ends of each member to keep the system in balance for any
position. Neglect the size of the counterweights.

W3W1, W2,
lb>ft

W
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6–123. The four-member “A” frame is supported at A and
E by smooth collars and at G by a pin. All the other joints
are ball-and-sockets. If the pin at G will fail when the
resultant force there is 800 N, determine the largest vertical
force P that can be supported by the frame. Also, what are
the x, y, z force components which member BD exerts on
members EDC and ABC? The collars at A and E and the
pin at G only exert force components on the frame.

x

y

C

D

B
F

G

E

A

P � �Pk

z

300 mm

300 mm

600 mm

600 mm

600 mm
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*6–124. The structure is subjected to the loading shown.
Member AD is supported by a cable AB and roller at C and
fits through a smooth circular hole at D. Member ED is
supported by a roller at D and a pole that fits in a smooth
snug circular hole at E. Determine the x, y, z components of
reaction at E and the tension in cable AB.

z

C

A

D

B

E

0.3 m y

0.3 m

0.5 m

0.4 m

F � {�2.5k} kN

x

0.8 m
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•6–125. The three-member frame is connected at its ends
using ball-and-socket joints. Determine the x, y, z components
of reaction at B and the tension in member ED. The force
acting at D is F = 5135i + 200j - 180k6 lb.

y

6 ft

2 ft
1ft

3 ft

6 ft
3 ft

4 ft

x

A

D

F

B

C

E

z
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6–126. The structure is subjected to the loadings shown.
Member AB is supported by a ball-and-socket at A and
smooth collar at B. Member CD is supported by a pin at C.
Determine the x, y, z components of reaction at A and C.

2 m 3 m y

4 m

1.5 m

B

800 N � m

A

250 N

D
45�

60�

60�

z

x

C

6 Solutions 44918  1/26/09  1:48 PM  Page 532



533

© 2010 Pearson Education, Inc., Upper Saddle River, NJ. All rights reserved. This material is protected under all copyright laws as they currently
exist. No portion of this material may be reproduced, in any form or by any means, without permission in writing from the publisher.

6–127. Determine the clamping force exerted on the
smooth pipe at B if a force of 20 lb is applied to the handles
of the pliers. The pliers are pinned together at A.

A

20 lb

20 lb

10 in. 40�

1.5 in.

0.5 in.

B
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*6–128. Determine the forces which the pins at A and 
B exert on the two-member frame which supports the
100-kg crate.

A

C

B

D

0.6 m

0.8 m 0.6 m

0.4 m
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•6–129. Determine the force in each member of the truss
and state if the members are in tension or compression. D

A

E

3 m 3 m

3 m

8 kN

B

0.1 m

C
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6–130. The space truss is supported by a ball-and-socket
joint at D and short links at C and E. Determine the force in
each member and state if the members are in tension or
compression.Take and .F2 = 5400j6 lbF1 = 5-500k6 lb

3 ft4 ft

3 ft

x

y

z

C

D

E

A

B

F

F2

F1
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6–131. The space truss is supported by a ball-and-socket
joint at D and short links at C and E. Determine the force
in each member and state if the members are in tension 
or compression. Take and

.F2 = 5400j6 lb
F1 = 5200i + 300j - 500k6 lb

3 ft4 ft

3 ft

x

y

z

C

D

E

A

B

F

F2

F1
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*6–132. Determine the horizontal and vertical components
of reaction that the pins A and B exert on the two-member
frame. Set .F = 0

1.5 m

400 N/m

60�

1 m

1 m

B

C

A

F
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•6–133. Determine the horizontal and vertical components
of reaction that pins A and B exert on the two-member
frame. Set .F = 500 N

1.5 m

400 N/m

60�

1 m

1 m

B

C

A

F
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6–134. The two-bar mechanism consists of a lever arm AB
and smooth link CD, which has a fixed smooth collar at its
end C and a roller at the other end D. Determine the force P
needed to hold the lever in the position . The spring has a
stiffness k and unstretched length 2L. The roller contacts
either the top or bottom portion of the horizontal guide.

u

2 L

L

k

C

A

B

D

P

u
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6–135. Determine the horizontal and vertical components
of reaction at the pin supports A and E of the compound
beam assembly. 2 ft

2 kip/ft

1 ft

3 ft 6 ft2 ft
1 ft

A

C

E
DB
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*6–136. Determine the force in members AB, AD, and AC
of the space truss and state if the members are in tension or
compression. 1.5 ft

1.5 ft

2 ft

F � {�600k} lb

8 ft
x

y

z

B
A

C

D
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