[image: image1.jpg]6-47% A beam 1s loaded and

supported as shown in

B = 3040 3 1b = 3040 1b T

Fig. P6-47. The beanm . 1000 1b
00 1h/1t
has a uniform cross l
6000 fi-1b _
section and weighs 975 E = llll klllAlll!1{!Ilf{ -
lb. Determine the L_j‘*ft&?** ‘“VEﬁ%TTl
reactions at supports o Fig P;Zg 2R
A and B.
SOLUTION 3
: ) 4ocolb yooo b
The distributed load can be i I
represented on the free-body : L
diagram by a resultant R at e e o= )
a distance d from support A. Caft : ;Sit. Y S5t 2%
x L — -§---------=--}--X
R = wL = 400(10) = 4000 1b Rx | |55t
) Rl P B
4.
d =L = 2(10) = 5 ft 3 975%
X 2w 2
From a free-body diagram
for the beam:
+ = XF = A =0
g b 4 x
A =20
x
+ C ZMB = 6000 - Ay(IO) + 975(5.5) + 4000(5) - 1000(2) = 0O
Ay = 2936 1b = 2940 1b
A = 2940 J 1b = 2940 1b T Ans.
+ ¢ IM, = 6000 - 975(4.5) - 4000(5) + B(10) - 1000(12) = 0
B = 3039 1b = 3040 1b

Ans.





[image: image2.jpg]6-56*% Pulleys 1 and 2 of the rope and
pulley system shown in Fig. P6-56
are connected and rotate as a unit.
The radii of the pulleys are 100 mm
and 300 mm, respectively. Rope A
is fastened to pulley 1 at point A’.
Rope B is fastened to pulley 2 at

point B°. Rope C is continuous

over pulleys 3 and 4. Determine

the tension T in rope C required to

hold body W in equilibrium if the
mass of body W is 225 kg.

SOLUTION T TB T
From a free-body diagram
of pulley 4:
| Y ——
W =mg = 225(9.807) = 2206.6 N :
+ T ZF = 2T + TB - 2206.6 = 0 'Yh W
TB = 2206.6 - 2T
From a free-body diagram %
of pulley 3: Y
|
+T2Fy=TA—2T=O -
T
TA = 2T

From a free-body diagram of
compound pulleys 1 and 2:

¢ ZMO = TA(IOO) = TB(300)

2T(100) - (2206.6 - 2T)(300) = 0

T = 827.5 N = 828 N

T --828 3 N=2828N1 Ans.





[image: image3.jpg]6-64 Bar AB of Fig. P6-64 has a
uniform cross section, a
mass of 25 kg, and a length
of 1 m long. Determine the

angle 6 for equilibrium.

SOLUTION

From a free-body diagram
for the bar:

W =mg = 25(9.807) = 245.2 N

+ — ZFX = A cos 60° - B cos 45° = 0

+ 1 sz = A sin 60° + B sin 45° - W

= A sin 60° + B sin 45° - 245.2 = 0
Solving yields:
A= 179.50 N B = 126.92 N

+ ¢ EMA = B sin 45° (L cos 8) + B cos 45° (L sin 8) - W(0.5L cos 6)

126.92 sin 45° (1 cos ©) + 126.92 cos 45° (1 sin 8)

245.2(0.5 cos 8) = 0

89.75 sin 8 = 32.85 cos 6

-1 32.85 _ o

6 89.75 20.1 Ans.

tan





[image: image4.jpg]The block W shown in Fig.
P6-84 has a mass of 250 kg.
Bar AB rests against a
smooth vertical wall at end
B and is supported at end A
with a ball and socket
Jjoint. The two cables are
attached to a point on the

bar midway between the ends.

Determine the reactions at
supports A and B and the
tensions in the two cables.
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Fig. P6-84

SOLUTION

CD

W

From a free-body diagram
for the bar:

For

moment equilibrium:

- TCDeC/D B

- -0.200 T + 0.200 § + 0.500 k

= T,,(-0.3482 T + 0.3482 ]

—

(r X TCD) (P,

C/A A

[(0.400

1
[(0.200 1

~

(-0.5397T. - 0.600B + 1226.0) 1 + (-0.2786T_ + 490.4) J
+ (-0.10446T  + 0.400B) k = O

x B) + (T

CcD
/(=0.200)2 + (0.200)2 + (0.500)2

~

mg = 250(9.807)(-k) = -2452 & N

D/A

- 1.000 J + 0.600 k) x (B 31
- 0.500 7 + 0.300 &) x (-2452 k)]

~

S

+ 0.8704 k)

x W)

((-0.300 J + 0.800 k) x (-0.3482T_ T + 0.3482T_ 7 + 0.87047_ k)]

R |




[image: image5.jpg]6-84 (Continued)

Solving yields:

T., = 1760.2 N = 1760 N
cp = 1760.2(-0.3482 T + 0.3482 J + 0.8704 k)
= -612.9 T + 612.9 J + 1532.1 kN
x -613 T + 613 3 + 1532 k N Ans.
B = 459.7 J N = 460 J N Ans.

For force equilibrium:

ZF‘=K+E+TCD+W

n
g

1+ Ay 7+ A, £ + 459.7 3 - 612.9 T + 612.9 J + 1532.1 k - 2452 &k

b 4

(A - 612.9) 1 + (A, + 1072.6) T+ (A - 919.9) E=0

A=612.91 -1072.6 J + 919.9 k
%6131 - 1073 3 + 920 ¥ N Ans.
/f 2 2 g
A =/(613.1)° + (-1073.0)° + (920.3)° = 1540.8 N = 1541 N




