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2.[4 ] A uniform semicircle rod of mass 5 kg i
and radius 0.4 m is attached to a pin at A and
rests against a frictionless surface at By a
. C -
(a) Draw a free-body diagram y
of the rod in the figure. 0 % . %
(b) Determine the reaction a
at A and B. —
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1. W= mg = (30 kg)(9.81 m/s®) = 294.3 N force triangle

¢, = tan"'y, = tan™*(0.30) = 16.70°
# = 90° - (50° + 16.70°) = 90° - 66.70°
= 23.30°
P = W sinf = (294.3 N) sin23.3° = 116.4 N

2. (a) T Ay
Ax

2r

B

() W =mg = (5 kg)(9.81 m/s®) = 49.05 N
27 W _ 49.05N

¢ZMA=0,B(2T)—W(7)=O B=7_T=156N
B=156 N -
SF,=0; A, + B=0 A, = -B = -1561 N A = 1561 N
5F,=0; A, - W=0 A, = W =49.05 N Ay = 49.05 N 1
— 2 2 2 2 _
A= /A2 + 42 = V(=1561N)*+ (49.05N)* = 51.47 N
4 49.05
_ -1 Yy _ -1 . — -1 — o - o
6 = tan A tan” o = tan"'3.14 = 72.3 A=5147 N 723
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4. (a) A4, =d =2 m?’=4m’ 51=y1=5=7=1m
1 9 1 2 2
Ay, = ——7ma” = -—7 (2 m)” = -3.14 m
4 4
- _ 4 _ 4 _ - _ 4 _ 4 _
Ty = a 37ra—(l 3. ) (2 m) = 1.151 m, Y2 = g0 = 3o (2 m) = 0.8488 m

A4 = (4 m®) + (-3.14 m?) = 0.8584 m?
(I m) (4 m + (1.151 m) (-3.14 m?) = 0.384 m®
SyA = (1 m) (4 m?) + (0.8488 m) (-3.14 m?) = 1.333 m®

—  YzA 0.384 m* — _ YyA 1.333 m*
X = = = 0.447 m, Y = = = 1553 m
XA 0.8584 m> YA 0.8584 m>
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(b) I, = %a-a?’ = Lo % 2 m)* = 5333 m*
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— 2.552m” = 1.598 m
A 0.8584 m”
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5. (a) A1=2a,y=a,z=5a A2=a,y=a,z=—5a
SA=2d + d =3d Syd =a (2 d°) + a (@*) =3 &
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