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From an overall free-body diagram of the crane,
the equations of equilibrium give

TSF, =0: N —=12,000-600—# =0
OIM.=0: (9)(12,000)-(12cos#—-1)(600)
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(b) From a free-body diagram of the pulley at B, a? //
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and the equations of equilibrium give Angle, theta (deg)
—2F =0: B -3600cos¢ =0

TSF,=0: B -3600-3600sin¢=0
B, =3600cos ¢ B, =3600(1+sin¢)

From a free-body diagram of the boom,
the equations of equilibrium give

—2F =0: A —B —Tcos¢=0

TSF, =0: A,—B,~Tsing—600=0

OIM,=0: [24sin(6-¢)]|T—(12c0s0)(600)
+(24sin6) B, —(24cos Q)By =0

(7200+24B, )cos 0 —24B, sin 0
24sin (49 — ¢)

Ax =Bx +TCOS¢ ‘\\\ - |T:3600'

1 |=——An600]]
A, =B, +Tsing+600 N

A= 4+ 4

Note that the tension force becomes negative for
an angle of about 66°. Since negative forces in
the cable are not possible, the boom would topple
over onto the top of the cab of the crane if the

operator tried to lift higher than 66°.

w

=
4

/

“a [~

L

Forces | 3600

—

’

o
r
s

10 20 30 40 50 60 70 80
Angle, theta (deg)

(=1

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional
purposes only to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of

this work beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the
copyright owner is unlawful.




| MECHANICS OF MATERIALS, 6th Edition RILEY, STURGES AND MORRIS

1-51 (cont.)
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