[image: image1.jpg]312 A body with a mass of 300 kg

is supported by the fléxible +
8
cable system shown in Fig. i \ .
P3-12. Determine the tensions - -
C
in cables A, B, C, D, and E. 60°
D L
E
Fig. P3-12
SOLUTION TTt
From a free-body diagram
for the body: l
£ TF =T, - mg =0 +
T_ = mg = 300(9.807) = 2942 N 2940 N W‘*”S Ans.
. Y
From a free-body diagram for |
the lower cable joint: I T
l c
!
+ TZF =T, sin 60° - 2942 = 0 _Tb | Acf
Y C -————-
TC = 3397 N = 3400 N Ans.
+ — ZFx = TC cos 60 TD
= 3397 cos 60° - T =0
TD = 1698.5 N = 1699 N Ans
From a free-body diagram for
the upper cable joint:
+ T IF = T, sin 30° + T, sin 40° - 3397 sin 60" = 0
+ — LF_= T cos 30° - T, cos 40° - 3397 cos 60° = 0
Solving yields: TA = 1807.53 N = 1808 N Ans.
T = 3560.03 N = 3560 N Ans.





[image: image2.jpg]'3-14% Three smooth homogeneous
cvlinders A, B, and C are
stacked in a V-shaped trough
as shown 1n Fig. P3-14. Each
cylinder has a diameter of
500 mm and a mass of 100 kg.
Determine the forces exerted
on cylinder A by the inclined

surfaces.
SOLUTION
W = mg = 100(9.807) = 980.7 N

From a free-body diagram
for cylinder B:

+N\, LF = -N_ + W sin 30°

-N_ + 980.7 sin 30° = 0

N
8

490.35 N

From a free-body diagram
for cylinder C:

+ /7”7 %F = N_ - W sin 45°
¥ C
= N - 980.7 sin 45° = 0
N. = 693.46 N

From a free-body diagram
for cylinder A:

+ /" TF =N
x L

cos 15° + 490.35 sin 15°

- 980.7 cos 45° - 693.46 = 0

N, = 1304.46 N % 1304 N Ans.
+ N TF, = Ny - 980.7 sin 45° + 1304.46 sin 15° - 490.35 cos 15° = 0
NR = 829.48 N = 829 N Ans.





[image: image3.jpg]3-35% Two bodies weighing 150 1b : -
and 250 lb, respectively,
rest on a cylinder and are p
connected by a rope as shown WZ:UO“’
in Fig. P3-35. Find the
reactions of the cylinder on
the bodies, the tension in
the rope, and the angle 6.
Assume all surfaces to be
smooth.

Rapc W, =2001b

SOLUTION

From a free-body diagram
for body 1:

(a) + = ZF = F, sin 6 - T cos 6

1
o

(b) + 7T ZFy = F. cos © + T sin 8

X 200 = O

From a free-body diagram
for body 2:

(c) + — ZFX =T sin 6 - FZ cos 6 = 0

(d) + T ZFy =T cos 6@ + F2 sin @ - 150 = 0

From Egqs. (a) and (d): (F1 - FZ) sin & = 150 1b

From Egs. (b) and (c): (F1 - F2) cos 8 = 200 1b

. 5 -1 150 o o

Therefore: © = tan 200 - 36.87 = 36.9 Ans.

With 6 = 36.87°:

Egqs. (a) and (b) yield: T = 120.0 1b Ans.
F1 = 160.0 1b Ans.
Eqs. (c) and (d) yield: F_ = 90.0 1b Ans.





[image: image4.jpg]3-37 The hot-air balloon shown 1in
Fig. P3-37 is tethered with'
three mooring cables. If the
net lift of the balloon 1is
900 lb, determine the force
exerted on the balloon by

each of the cables.

SOLUTION
T -7 201 +30 7 -50% }
A A A
(2002 + (30)% + (-50)°
= (0.3244 T + 0.4867 J - 0.8111 k)T, :
T =1 16 T -253 -50K } - (0.2752
B B <
(1602 + (-25)°% + (-50)°
) -25 1 -15 37 -50%k
TC " e 2 2 2}
(-25)" + (-15) + (-350)
L =900%
R = IF = TA + TB " TC + L

= (0.3244TA + 0.2752TB - 0.4319TC) 1

Fig. P3-37

1 - 0.4299 3 - 0.8599 E)TB

+ (0.4867TA = 0.4299’1‘B - 0.2592TC)

+ (—0.8111.TA

Thus:
O.3244TA -

0.4867TA
-0.8111T
A

Solving yields:

0.8599T

0.2752TB
0.4299TB
0.8599TB

0.8639T,

0.4319T,
0.2592T .
O.8639TC

418.2 1b
205.2 1b

444.9 1b

)

900) k¥ = O

-900

418 1b
205 1b

445 1b

Ans.

Ans.

Ans.





