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6. Locate the centroid (X, y, 7) of the wire.

2]

(Oyr(4)+(-4)(6)+ (—2)(4)+(2{J42 +62
= ) -17.58 .
- =-0.590in. Ans.

kL
% (4)+ 6+ 4+-J4% 462 29.78
5L (8/1:)1:(4)+(I6)+0(4)+C(J42+62) 2
| — = = 1.07in. Ans.
- T(@)+6+4+ 442 + 62 2978
. (O 2462
s (OT@)+36)+ 64+ ) .
—_— = =214 in. Ans.
- 7(4)+6+4+ 42 + 62 29.78
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9-50. Each of the three members of the frame has a mass

per unit length of 6 kg/m. Locate the position (¥, y) of the

center of mass. Neglect the size of the pins at the joints and

the thickness of the members. Also, calculate the reactions
| atthe pin A and roller E.

Controid : The length of each segment and its respective centroid are tabulated
below.

Segment L(m) F(m) y(m) FL(m?) yL(m?®)

1 8 4 13 320 104.0

2 7.211 2 10 14.42 72.11

3 13 0 6.5 0 84.5

T 28.211 4642 26061
£=E‘- 46'42=1646 =1.65 A

% T e oy "

__ZIjL _260.61 9238
Yy L = m =9. m=924m Ans

Equations of Equilibrium : The wl weight of the frame is
W=28.211(6)(9.81) = 1660.51 N.

+IM, =0; K (8)~1660.51(1.646) = 0
E, =341.55N = 342N Ans

+TIF =0; A, +341.55-1660.51=0
A, =131895N = 1.32kN Ans

SIE=0; A, =0 Ans

+m | 4m 1
| i
e 2|
7-2lm
65m | W é F
)
—
Q 2m) 1om
6-5m
'__é’"—,i
Ey
J Zé-llﬁ'(é)(i-al)
4 le60.5/ N
- X =/-batom
A-x—-i
Ay

y

%4maoﬁ4m-— -

|
9
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9-59. Locate the centroid (X, y) of the composite area.

Centroid: The centroid of each composite segment is shown in Figs. a and b. since segment (4) is a
hole, its area should be considered negative.

2
L5(33)+ 2(—;(3)(3)]+6.5(7<6))+(w- %](_ r39

L 2381 _ e

F3in—~~—4in.—

/10 in. 4(32). :

a3 "™ |

bin

. 5
= 39+ ~BXI+ 7(6)+[_ 'r(32)) 81
2 4
: a3)f =3?)
15(33) 4(—(3)(3)) %6) [6__ _
- A 5(33))+ 2 +X7(6)) + = I 3 J s |
T i =2.56in.
= ) [ n(32)] 48.43
A3)+—3H3)+7(6)+| ———2
: 2
Zim, (Z <
< @ ¢ B
4in, .@ -
A<
) x
1.6, | L5
A Sn.
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$-65. The composite plate is made from both steel (A)
and brass (B) segments. Determine the mass and location
(%,7,7) of its mass center G. Take p,, = 7.85 Mg/m® and
oy = 8.74 Mg/m°.

In=ZpV = [3.74(%(0. 15)(&22.;)(0.03))] . [7.35(%(045)(0.225)(0.03))]

+ [7.85(0.15)(0.225)(0.03)]
= [4.4246(107)] + '[3.9141(10-’.)] + [7.9481(107)]

= 16.347(107%) = 16.4kg. Ams

Zin = (0.150 + 2(0.150) )(4.4246)(10°) + (0.150+ 10.150) (3:9741)(107%)
3 _ : 3
|+ SO1500.9480(107) = 249M(107)kg- m

. G(o.zzs))«.nu)(m-’) + G(o.zzs))(a.sm)(m-’)+ (9‘-223-5)0.9431)(10-1)
= 1.8221(107)kg- m |

Lim _ 2.4971(10°%)

R W emaseinebwemiais A 153 A
] ™ 16.347(10) =0153m = mm ns

i
Due to symmetry :
y=-15mm Ans

Iim _ 1.8221(10°%)
Im  16.347(10-%)

1=

=0.1115m = 1l1imm Ans

225 mm

150 mm
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