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shaded area shown in Fig. y
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SOLUTION

For the differential element
of area shown in the sketch
at the right:

L 1)

[}
]
|
I
2
b |
az Y '
- _§ ]
dA-xdy—zdy 1 X
ay’
de =y dA = —E— dy
b
X 2y
M, =3 da = 25 gy
¥ & 2b*
b 44 b
M= [ 2L gy - [EX_] _ ab”
X 4 4 4
0 b 4b -0
b 2 51b 2
¥ = f a’y 4. - {E_X_] _ab
Y Yo 2p 10b*o 1
° gxz ay ® _ab
A=jxdy=J Zdyz[z:l :3—-
A 0 b 3b -0
M 2
. _ _y _ab/l0 _ 3a
g = M, ¢ A T Tap/3 T 10 Ans.
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Ayc = Mx Vo = il ab/3 1 Ans.





[image: image2.jpg]5-49 A bracket 1is madg of brass
(y = 0.316 1b/in ) and g
aluminum (¥ = 0.100 1b/in )
plates as shown in Fig. P5-49.
(a) Locate the centroid of
the bracket.
(b) Locate the center of
gravity of the bracket.
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Fig. P5-49
SOLUTION
For the aluminum plate:
v =1(9)(9)(0.50) = 20.25 in’
N (9305 = « 29 1R,
WA = 7AVA = 0.100(20.25) = 2.025 1b
I ) | _1,9 a0
Xep = 0:2% 1n. Yeu = 3.00 in. Zoa T3 + 3 = 3.50 1in.

For the brass plate:

v, = %N(Q)Z(O.S) - (1)(1.5)%(0.5) = 31.809 - 3.534 = 28.275 in:
4r _ 4(9)

Wo = ¥V, = 0.316(28.275) = 8.935 1b L - 220 - 3.820 in.
_31.809(3.820) - 3.534(3.5) _ .
Xy = 58.275 = 3.860 1in.
_31.809(3.820) - 3.534(3) _ . L
Yoy = 28,275 = 3.922 in. By = 0.25 in.
_20.25(0.25) + 28.275(3.860) _ .
(a) x. = 50.25 + 28.275 = 2.35 in. Ans.
_20.25(3.00) + 28.275(3.923) _ .
¥e 2 50.25 + 28.275 = 3.54 in. Ans.
_20.25(3.50) + 28.275(0.250)  _ .
zC = 50.25 + 28.275 = 1.606 in. Ans.
_2.025(0.25) + 8.935(3.860) _ .
(b) s = 5. 025 + B.935 = 3.19 in. Ans.
2.025(3.00) + 8.935(3.923) _ . - . |
¥g = 3.025 + 8.935 = 3,75 in. Ans.
2.025(3.50) + 8.935(0.250) _ .
z2q = 2.025 + 8.953 = 0.830 1in. AT





[image: image3.jpg]Determine the resultant
R of the system of
distributed loads and
locate its line of action
with respect to the left
support for the beam
shown in Fig. P5-74.

SOLUTION

Rd

= 400(2.5) = 1000 N

= 1.2 m

= 400(2.5)

1000 N

= 3.75 m

%(400)(2.5) = 500 N

= 2.5 + %(2.5) = 4.167 m

= 800(2.5) = 2000 N

=6.25m

= 2F = A, + A2 + A3 + A

1 4

= 4500 N 4 = 4,50 kN 1

= - -
AfXeq A%, + A

= 1000(1.25) + 1000(3.75) + 500(4.167)

+
3%c3

=

500 + 2000 = 4500 N

Ans.

2000(6.25) = 19,834 N°m

=4.35 m — Ans.
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[image: image4.jpg]5-90 The width of the cylindrical
gate shown in Fig. P5-90 is
4 ft. Determine the magnitude
and the slope of the line of
action of the resultant force
R exerted on the gatg by the
water (p = 1000 kg/m )
pressure if d = 10 ft and

a=4 ft. D et v R s R TN

Fig. P5-90

SOLUTION
2 R

W=7V =y %nazw F? A \

. 62.4(%}(”)(4)2(4) = 3137 1b )

AE
p, = vd_ = 62.4(10) = 624 lb/ft’

p = vd = 62.4(14) = 873.6 lb/ft°

rry
1]
<
]
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624(4)(4) = 9984 1b

2 ps2 ‘E;
F, = V., = ppaw = 624(4)(4) = 9984 1b
F4 - VpS4 - %(pB - pT)aw 5—-—’
= 2(873.6 - 624)(4)(4) = 1997 1b 'f:;"
W

F, o= F_ + W= 9984 + 3137 = 13,121 1b ¢

)
£
"

P, =F, % F, = 9984 + 1997 = 11,981 1b —

R = sz + FHZ - /1312192 + ( 119812
= 17,768 1b = 17.77 kips Ans.
a_t-1&—t-1M-476°‘§
= g 8 LR T ney ¢ A

M. = Fz(a/Z) + W(4a/3n) - F3(a/2) = F4(2a/3)

= 9984(2) + 3137(1.6977) - 9984(2) - 1997(2.667) = 0

- = 2l B e &
de = MO d = B = 17768 - 0 (R passes through 0)





