HW 12 SOLUTIONS

*0_5, Determine the mass and the location of the center of
mass x of the rod if its mass per unit length is
m = my(l + x/L).
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Differential Element. The element shown shaded in Fig. 2 has a mass of
L
I m:=_|l mo[l+—"-‘-)a=-§moz. Ans.
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9-7. Locate the centroid ¥ of the circular rod. Express the

answer in terms of the radius r and semiarc angle «.
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#0-9. Determine the area and the centroid (%, ¥) of the area.

Differential Element: The area element parallel to the yaxis shown shaded in Fig. a will be considered. The
area of the element is

dA = ydx =x312 dx

/2
Centroid: The centroid of the element is locatedat X = xand y = y /2=£32—-.
Area: Integrating,
1 m m
A=Idd=j gl 22204 m? Ans.
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*#)-24, Locate the centroid (x,y) of the area

dA = ydx = (9-3")1:
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0—46. Locate the centroid (x, v, 7) of the wire.

(omm(—4)(6)+(~zx4)+<2)[J42+62] 17.58
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#0-56. Locate the centroid y of the cross-sectional area of v
the built-up beam.

Centroid: The centroid of each composite segment is shown in Fig. a.

_ DA _ 575(11.5K1 5)+ 12.25(8)(1.5)+ 11.253.5) 1.5) + 11.253.5)1.5)
ZA 11.5(1.5)+ 8(1.5)+ 3.51.5)+ 3.51.5)
=9.17in. Ans.
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*0-72. Locate the center of mass (x,7.Z) of the z
homogeneous block assembly.
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Centroid: Since the block is made of a homogeneous material, the center of mass of the block coincides with the centroid of its
volume. The centroid of each composite segment is shown in Fig. a.

(75)(150 ) 150) 550) + (225)(150) 150X 200)+ (200{%}(150)( 150(100)

s BV 1 - 2"5562361091= 120 mm Ans.
v (150XL50)(550)-+ (150X150)(200)+ = (150X150X 100) 18(10°%)
1
(275)(150)(150)( 550) + (450)(150) 150)(200) + (50(-)(150)( 150K100) o
=2 . —2 -2BO0)_305mm  As.
v (150150 550) + (150)(150X200) + = (150X150) 100) 18(10°)
1
oy (75)(150)(150)(550)+(75)(150)(150)(200)+(50)&J(|50)(150)(1m) LIS
T = T = 3 =734 mm Ans.
v (150)( 150)(550) + (150) 150)(200)4--_5(150)(]50)(100) 18(107)




