[image: image1.jpg]4-108 Replace the 450-N

force shown in Fig.
P4-108 by a force
at point A and a

couple. Express

your answer 1in

Cartesian vector

form. Fig. P4-108
SOLUTION
F, = F = 450(cos 58° 1 - sin 58° j)
=238.51 -2381.6 J N=239 7 -382 3N Ans.
T = (0.200 + 0.400 cos 32°) T + 0.400 sin 32° 3
= 0.5392 T + 0.2120 J m
C,=r xF =(0.5892 T + 0.2120 J) x (238.5 T - 381.6 J)

= -256.3 kK N'm = -256 kK Nm

Ans.





[image: image2.jpg]4-125

Four forces and a couple are A

15N
applied to a rectangular plate
as shown in Fig. P4-125. P
Determine the magnitude and A
direction of the resultant of 250 mm L
the force-couple system and [ e
the distance o from point O T \Y
to the intercept of the line sommi| ;A
of action of the resultant Al (IR ;gq%
with the x-axis. 60 N 300 Mk 300
50N
Fig. P4-125
SOLUTION
R = ZFX =90 - 60 = 30 N
R =2F =175 -50 = 25N
y y
2 2 // 2 z
R = Rx + Ry = y(30) + (25) = 39.05 = 39.1 N
-1 Rx -1 30 o o
Gx = cos  g= = cos 59.05 = 39.80 = 39.8
R =39.1 N2 39.8° Ans.
+ ¢ ZMO = 10 - 75(0.300) - 90(0.250) - 50(0.300) - 60(0.250)
= -65.0 N°m = 65.0 N°m
M
- _©° _-65.0 _ _ _
X = Ry = T 2,60 m = 2.60 m « Ans.





[image: image3.jpg]4-152 Reduce the forces shown in
Fig.P4-152 to a wrench and
locate the intersection of

the wrenchwith the xy-plane.

Fig. P4-152
SOLUTION
F, = 186[1—5—1—3—4}= 83.18 T + 166.36 J N
Ve
P = 118[ 2 J—+ 1.25 R] N 160[—1 1+ 1.25 2]
Y5.5625 Y?2.5625
= -99.95 T - 100.06 J + 187.48 k N
R=2F=F +F_ =-16.771 + 66.30 J + 187.48 kK X Ans.

R = /1-16.77)2 + (66.30)% + (187.48)% = 199.56 N
CzZﬁ0=(r
((1.25 k) x (83.18 T + 166.36 J)]

~

[(1T+273)x(-99.95 T - 100.06 J + 187.48 k)]

A/0O * F‘A) * (rB/O * F‘B)

-+

167.01 T - 83.51 J + 99.84 kK N°m

3

5 - -16.77 o 66.30 o 18
R ~ 199.56 199.56

(o]

48 - -0.0840 T + 0.3322  + 0.9395 &

[ 3
-+
—
O
QO
O
(2]

-~

c, = C-@, = (167.01 T - 83.51 J + 99.84 £)-(-0.0840 T + 0.3322 J + 0.9395
= 52,03 N-m
E“ = cné = 52.03(-0.0840 T + 0.3322 3 + 0.9395 k)

R
= -4.371 T + 17.28 J + 48.88 k N'm Ans.

C,=C = 171.38 T - 100.79 J + 50.96 &k N-m

-
Cp=TxR=1(x, T +y,7) x(-16.771 + 66.30 J + 187.48 k)

1
= 187.48 ¥g 1 - 187.48 Xp J * (66.3 X+ 16.77 yR) k |

2
From J: -187.48x, = -100.79 Xp = 0.5376 m = 538 mm Ans.

187.48yR = 171.38 Yo © 0.9141 m = 914 mm Ans.

=)

From





[image: image4.jpg]4-156* A bracket is subjected
to the force-couple : ;
system shown in Fig. /////)\
P4-156. Determine ]

(a) The magnitude and
direction of the
resultant force R.

(b) The perpendicular
distance from
support O to the
line of action of
the resultant.

Fig. P4-156

§ SOLUTION

(a) R=ZF 1T + EFY 3

X

(200 cos 30° + 300 cos 30°) 1

+ (200 sin 30° + 300 sin 30° - 400) J = 433.0 T - 150.0 j N

=

R = /(433.0)2 + (-150.0)% = 458.2 N = 458 N
R
B -1y _ -150.0 _ _ 5
6 = tan T % 1330 19.11
R =158 N % 19.11°
(b) € = M, k = [300(1) - 200(1) - 400(2 cos 30°) + 300] K

= -292.8 kK N°m = 292.8 Nem D

M = Rd = 458.2(d) = 292.8 N-m d=10.639 m = 639 mm





