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2.[6%"] A uniform and homogeneous circular rod of
weight 700 N and radius 180 mm is supported by a

roller at 4 and attached to a pin at B in a vertical
120 N

plane. The weight of the roller
at A is 120 N as shown in the
figure.

(a) Determine the magnitude and i
direction of the reaction exerted;g,

on the rod at A4.

(b) Determine the horizontal and

180

vertical components of the

reaction at B.
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2. W=700N, P=120N, r =180 mm
7= 27 = 2180 mm) = 114.59 mm
s w
() My =0
Wr+ F@r)=0
_ i:_ 11459 _ _
= F = W2T (7OON)2(180) 222.8 N
= F = 223 N «
(b) XF, =0
B, + F=0
= B, =-F=2228N
TF, =0 By

B, -~ W~-P=0

= B, =W+ P =(700N) + (120 N) = 820 N

Y

By = 223N -, B, =80N 1

3. W, =30N, W,=40N, pu =0.20, 6 =30°

9 4
AXF, =05 N, - W, cosf =0 n
= N, = W, cosf = (30 N) cos30° = 25.98 N motion
F = p, Ny = (0.20) (25.98 N) = 5.196 N T 9/ \\\ifrjpending
NZF =0; P-T-F + W, sing =0 >
= P=T+ F - W, sing - @ P
=5 B N, \\ ,
IAXF, =0; Ny, - N, — Wzcosfd =0
= Ny, = N, + Wy cosf n
= (25.98 N) + (40 N) cos30° = 60.62 N /
F, = u, N, = (0.20) (60.62 N) = 12.124 N motion
NEF, =05 -7+ B+ Fy + Wpsing =0 T W 9»/‘N1 \;{I}?ending
= T =F + F, + Wy sind \El -

= (5.196 N) + (12.124 N) + (40 N) sin30°

= 37.32 N NZ/}‘\

® = P =(@@3732N)+ (5.196 N) - (30 N) sin30° 2 t
= 27.52 N

= T'=373N, P=27T5N



4. (@) @ AXAE
a, =22+ 72+ 14 mm = 108 mm, b =2 (12 + 18) mm = 60 mm
A, = a;b, = (108 mm)(60 mm) = 6,480 mm?

x, = %al = %(108 mm) = 54 mm
@ 2

A, = —%thQ - —%(36 mm)(72 mm) = -1,296 mm?
z, = (22 mm) + éhg = (22 mm) + %(72 mm) = 46 mm
>4 = (6,480 mm?) + (1,296 mm? = 5,184 mm®

S(zA) = (54 mm)(6,480 mm?) + (46 mm)(-1,296 mm?) = 290,304 mm®
Y(zA) 290,304 mm®

X = = = 56.0
XA 5,184 mm? mm
(b) 1, = %bl @ = %(60 mm) (108 mm)? = 25.19x10° mm"
I, = %bghg + AT = % (36 mm) (72 mm)® + (1,296 mm) (46 mm)?

= 3.116x10° mm*
I, =1, - Iy, = (25.19x10° mm*) - (3.116x10° mm*) = 22.07x10° mm*

= 1, = 22.1x10° mm*

1, 22.07 %< 108 4
() k, = (/& = \/ 710 MM~ 6524 mm
A 5,184 mm

= k, = 65.2 mm
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@ @ ¥, = %m"’h = 5 7(0.10 m)” (0.30 m) = 4.712x10° m’
- 4 B 4 ~ »
r = -7—a=-5—0(0.10 m) = -42.44X10" m
37 3T

@ V, = (2a)be = (2x0.10 m)(0.15 m)(0.25 m) = 7.50x107% m?®

r = %c = %(0.25 m) = 0.125 m = 125.0X107° m

SV = (4712 + 7.50)<10° m® = 12.212x107° m®
S(z V) = [(-42.44)(4.712) + (125.0)(7.50)]x10° m?* = 737.5x10°° m*
X(zV) 737.5%x10" % m*

X = = = 0.0604 m = 60.4
XV 12.212x10 * m® m mm
(b) my = p V; = (7,500 kg/m?) (4.712x10™ m?) = 35.34 kg
my = p Vy = (7,500 kg/m’) (7.50x107 m®) = 56.25 kg
Iy = 3ma = (3534 ke) (0.10 m)? = 0.1767 kg’
1 9 1 97 _ 1 2 oy _ 1 2 2
Iy, = [Emz (2a)* + gmzc] = 3 m (a° + ) = 3(56.25 kg) [(0.10 m)* + (0.25 m)~]
= 1.3594 kgm?
I, =1,+ I, =1(01767 + 1.3594) kgm” = 1.5361 kgm®
= 1, = 1.536 kg-m?
(c) I, = lm a’ + lm h? = m (laz + lhz) = (35.34 kg) [l(O 10 m)? + l(O 30 m)?]
ol 4t 31! 1hyg 3 : 4 37
= 1.1486 kgm?
Ly = Sm, [2a? 02 + myd? = my [=a> + =8 +(h — Lp)?]
22 12 72 2% 203 12 2

- (56.25 kg) [%(o.w m)? + %(0.15 m? + (0.30-0.075 m)2]
= 3.1406 kgm?
L =1, + L, =(1.1486 + 3.1406) kgm? = 4.289 kgm’
S L = 4.29 kem’



