PROBLEM 2.83

A force acts at the origin of a coordinate system in a direction defined by
the angles 6, = 43.2° and 6, = 83.8°. Knowing that the y component of
the force is —50 N, determine (a) the angle 6., (b) the other components
and the magnitude of the force.

SOLUTION

(a) We have (cos Ox)z + (cosey)2 + (cos 92)2 =1

(cos Gy)z =1- (cos Gx)z - (cos 0. )2

Since F, <0, we must have cos6, <0

Thus: cos6, = —\/l - (cos43.2°)2 - cos(83.8°)2

cos Oy =-0.67597

6, =132.5° 4
F,
(b) Then: F=—2
cos6,
_ -50N
—0.675 97
F=73968N
And:  F, = Fcos0,
F, =(73.968 N)cos43.2°
F,=539N 4
F. = Fcosf,
F. =(73.968 N)cos83.8°
F.=799N <
F=740N <«
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PROBLEM 2.87

/( A steel rod is bent into a semicircular ring of radius 36 cm and is
supported in part by cables BD and BE which are attached to the ring at
S¢M B Knowing that the tension in cable BD is 55 N, determine the

) components of the force exerted by the cable on the support at D.

SOLUTION
DB = (36 cm)i — (42 cm)j — (36 cm)k

DB = \/(36 cm)2 + (— 42 cm)2 + (—36 cm)2 = 66 cm

DB
Tps = TDB)“DB =1Tpp _DB
55N . .
Thp = m[(% cm)l - (42 cm)J - (36 cm)k]

=(30N)i—(35N)j— (30 N )k
v (Tpp), =30.0N «

(Tps), =—35.0N <

(Thg), = —30.0N <
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PROBLEM 2.109

A 320 N load of lumber is lifted using a triple leg sling. Knowing that at
the instant shown the lumber is at rest, determine the tension in each leg
of the sling.

SOLUTION

AB = —(65 cm)i — (80 cm)j + (20 cm)k

AB = \/(—65 cm)2 +(-80 cm)2 +(20 cm)2 = 105 cm

_ T . .
TAB—105 cm[ (65 cm)i— (80 cm)j+ (20 cm)k]

= T,5(~0.619 05i — 0.7619 0j + 0.190 476k)

AC =(10 cm)i — (80 cm) j + (40 cm )k

AC = \/(10 cm)2 + (—80 cm)2 + (40 cm)2 =90 cm

_ Lic (10 em)i - (80 cm)j + (40 em)k

€790 cm

= T,c(0.111 111i — 0.888 89 + 0.444 44Kk)

AD =(17.5 cm)i — (80 cm)j — (10 cm)k

AD = (175 em)” + (=80 om)’ + (=10 cm)® = 82.5 cm

Ty . ,
Tp=s— [(17.5 cm)i - (80 cm)j — (10 cm ) k]

=T,p(0.212 12i — 0.969 70j - 0.121 212k)

continued
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PROBLEM 2.109 CONTINUED

AtA,3F =0
SF.=0:  —0.619 05T+ 0.111 111T,0+ 0212 12T,,=0 (1)
SF,=0:  —0.761 90T, 5 0.888 89T~ 0.969 70T+ W =0 )
SE=0:  0.190 47675+ 0.444 44T, -— 0.121 2127, =0 3)

Substituting for /' = 32 N and solving Equations (1), (2), (3) simultaneously:

T5=862N 4
T, o=277N 4
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PROBLEM 2.119

In trying to move across a slippery icy surface, a 175-N man uses two
v ropes AB and AC. Knowing that the force exerted on the man by the icy
surface is perpendicular to that surface, determine the tension in each

rope.
SOLUTION
Y
c(o, 4,0y em NOTE THAT N 1S NORMAL T
B(o,%,44) L SURFACE o
= X 340
16 e
z
5~
"A(30, - 16,12y et Skl W

N
d5 = (=30 cm)? + (24 em)” + (32 om)? = 50 om
dyc =(-30em)’ + (20 cm)” + (~12em)” = 38 cm
T
Ty = Tighap = =L~ [~(30 cm)i + (24 cm)j + (32 cm)k
4B = 148 4B SOCm[( )1( )J( )]
= T4 (—0.6i + 0.48j + 0.64k)
_ _ T . .
Tc=Tychic = m[—(% cm)i + (20 cm)j — (12 cm)k]
_T (_@i_f&'_g )
(738" 380 T3
N =20+ 20
34 34
W =—(175N)j
Atpoint4, ZF =0: T+ T+ N+W=0
30 16
i t: -0.6T3——=T4c+—N=0 1
i componen a3~ 3gTuc+ 3 1)
j component: 0.487 5 + ﬁTAC + &N -175N=0 2)
38 34
12
k component: 0.647 5 - gTAC =0 3)
Solving Equations (1), (2), and (3) simultaneously:
T =309N «
TAC = 625N 4

PROPRIETARY MATERIAL. © 2007 The McGraw-Hill Companies, Inc. All rights reserved. No part of this Manual may be displayed, reproduced
or distributed in any form or by any means, without the prior written permission of the publisher, or used beyond the limited distribution to teachers and
educators permitted by McGraw-Hill for their individual course preparation. If you are a student using this Manual, you are using it without permission.

133




PROBLEM 2.120

Solve Prob. 2.119 assuming that a friend is helping the man at 4 by
x pulling on him with a force P = —(45 N)k.

Problem 2.119: In trying to move across a slippery icy surface, a 175-N
man uses two ropes 4B and AC. Knowing that the force exerted on the
man by the icy surface is perpendicular to that surface, determine the
tension in each rope.

SOLUTION

Refer to the solution of problem 2.119 and the resulting linear algebraic Equations (1), (2), (3). Include force
P = —(45 N)k with other forces of Problem 2.119.

Nowatpoint4, ZF =0: T+ T+ N+W+P=0

30 16
i t: -067T; ——T4o+—N=0 1
i componen ap ~3glac + 35 )]
j component: 04875 + ETAC + EN -175N =0 (2)
38 34
12
k component: 0.647 5 - gTAC -45N=0 3)

Solving (1), (2), and (3) simultaneously:

T3 =813N <«
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