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[Plane Motion of Rigid Bodies : Forces and Accelerations]
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6.2 A th3F FH A2 [equations of motion for a rigid body] (p. 1043)
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6.3 3EEZFNA AA 425 F [angular momentum of a rigid body in plane motion]  (p. 1044)
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He = Zn [ri" x(viamy)] (454)— Hg = He'
He' = Zn [ri'x(vi' Am)]vi’ = oxry/

Ami ok = ( mi 1) ok = I ok

Hq = He' = Zil[ri'x(a)xri')AmO] = 1

M=
M=

7 1
He = Ic ok (= I o) = ﬁG =J;s ok = Ig ak (= I a) I:IG = Ic a (B2)

Fol txygwel Al BAle
I+ A% 2 E (moment of inertia of masses) FEB.
I = [ rFdm a9 B9 (p.1317)
3] AW (radius of gyration) k : Ic = K'm
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d.(AF 6.22) (p. 1059)
Fotel v89S B8 o dY7IEHe A= 24557 3600 rpme] ;]&01 60 kgelil 3] -7 o]
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ATt A= HE7| A D vk 3 - A=
wo = 3600 rev/min x 1min/60s = 60 rev/s, Mg =
m =60 kg, k=022 m = Ic = = (0.225 m)*(60 kg) = 3.0375 kg - m’
SMo=Ioa = a - o E3ONm) L s Y 01833 rev/s
(3.0375kg - m*) 27 rad
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o= 0+ 200 = 0 = = 0— (60 rev/s) = 9815 revolutions
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6.4 ZAe] AL %E. D'Alembertd ¥ 3 (p. 1045)
[plane motion of a rigid body. D’Alembert’s principle]
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(i) A=EFAle gt 3| A5 (d. A5 6.22)
ac = 0 = SF-=0, SMq = @

(iii) LREAQ] FHLF =

A 64 Fo] BV dFdolA AR ArtEwe 9 THEe (p. 1052)
A 65 FEE T SEsh A%E 2 e (p. 1053)
o (A5 6.23) (p. 1059)

Aspe] 10 kgdl Aol AW AEeA Folg)
Mo] 4§31t 92 ABe] ¥AE FA@ wajr). Dol A
Zt 74 %, (b) 3 ABel A+ & F3heh

m = 10 kg, M = 11.0 N - m, e = 0.40, r = 0.225 m, 0 = 30°

I; = %(10 kg) (0.225 m)* = 0.2531 kg - m°
(b) v}&= F = P F
>Fy = m agx
0
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@ = N- — mg _ (10 kg)(9.81 m/s?) _ - 1159 N

sinf + p,, cosf sin30° + (0.40) cos30
@O = P = N(cos# - p; sind) = (1159 N)[cos30° - (0.40)sin30°) = 77.19 N
(a) F =
Mg = I o M-Fr=1 «
M— Fr _ (11.0N - m)— (46.36 N) (0.225 m )

a = = = 2.248 rad/s’
Iq (0.2531 kg - m?)

6.5 ZAAGste]l F&o A 1 F [a remark on the axioms of the mechanics of rigid bodies]
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6.6 AT XT3 A & (p. 1047)
[solution of problems involving the motion of a rigid body]
%2 #H3¥ [dynamic equilibrium] (2.64)
245 SF = m ac = SF +(-mag) =0 -m ag -
345 Mg = Ic a = Mg + (- I @) = 0 -Ic a -

-m ag



6.7 FAES A [systems of rigid bodies]
el Mol ZAAEe] A= AdZAH A+
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(4 BP& ALete) AF=AE A SMc = Z(Mc)est
oA 63 F29 3 259 &% (p. 1051)
o.(AF 6.27) (p. 1059)
Zetol @ o] WA o] 600 mmeola, AFo] 144 kgol™, 3| Wu¥HE 2 450 mmeoltt. 18 kg &5 A7f
Fehold S e bl widy i, AAFHAA FoAZIT wpEE FAS, (a) E5 A 7F
£, (b) =5 A7F 18 m o] &S WY £x&5 stk
r=060m, M =144 kg, k = 0450 m, ma = 18 kg o
ap = ?, Ay =18 m —> vy = ? /'
I = (0450 m)*(144 kg) = 29.16 kg * m”
aa =
(a) © =Mc = Z(MC)eit ¢a
ma g-r =
=Ta+mara=U+mar) « A
N _ (18 kg)(9.81 m/s%)(0.60 m)

= 2973 rad/s’
(29.16 kg - m?) + (18 kg )(0.60 m )* rads
ax = (0.60 m)(2.973 rad/s®) = 1.784 m/s
(b) U2 - Uo2 =2 a Ay,

an = 1784 mm/s” |
Vo — 0
v = = [2 (1784 m/sH(1.8 m)]Y? = 2534 (m/s)
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