4.4 AAA S AFF A2 ¥F [motion of the mass center of a system of particles] (p. 876)
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500 kgé] +F4e] ¢ = 04 wW ¥4 OF &% vy = (450 m/s)iE F e} ojuf 7Hxpr] FHikeo]
AFo]l 77} 300 kg, 150 kg, 50 kgl A, B, C Al F o= Faldr) ¢ = 459 wl A} Be] 914
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Toteh & FHe G FA g

m = 500 kg, vo = 450 m/s i, r0o=20
ma = 300 kg, mp = 150 kg, mc = 50 kg

t=4s, ra=1200i - 350j - 600k (m), rp = 25001 + 450; + 900k (m)
98 =0, L=9H = mvg =

) ve =, Ic =
mvg = mava + mpvp + mcvc mrg = mara + mprp + mcrc
Ic = er* mArA* mBrB
mc mc mc
500 ~ 300 . . ~ 150 . .
" 50 50 (12001 3503 600k ) 50 (25001 + 450; + 900k)

= 180001 - (72001 - 2100j - 3600k) - (7500i + 1350j + 2700k)
= 3300i + 750j + 900k (m)



45 AZFFAd 3 2AAY 45 F (angular momentum about its mass center) (p. 878)
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A4 P Gy'y'z'oll tig AdYAEY ', FdEE v, Fi7EE a’ [T 194
ri=rc+rn , Vi=ve+tvVvi, a=ag+a

miri=mretmr  — >miri = (Zmjrg + Zmri’ = Zmiri’ = 0

ARAY] Gl e A A5 He' [59% 294
(Gx'y'z' ol tig dEEe GOl dg 25 %)
He' = 2@’ x myvy') —(AIZE toll g3 m)a)
— He' = @ xmvi’) + @' xmy)] = Sl <mvi’) + @/ xma’)] < ai'=
= 2(ri'xma;) - (Zmiri")xag = 2" xma) = 2(ri'xF) = Z(Me)h
>Mq = He' (A8 AAEC 28t HE59 Gol e ZHE
H =] Gol digh FEWE = AHA 9 Gol| st
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(Oxyzell gk =
He = (' x mivi) < Vi =
= (Zmiri")xve + 2@ xmivi’) = 2’ xmivi’) = He'
He' = Hg —(AIZE tol] il W E)— He' = Hg
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o (A5 4.14) (p. 885)
A 4.1394 ARA N e, (a) Ao AFTH GOl AAME 1, (b) A9 AEeedF mv, (o) Gl
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A4 413 ma = 3 kg, ms = 2 kg, mc = 4 kg
va=41i+2j+2%k ve=41+3]j, ve=21+4j+2k (m/s)
ra = 313, s =121+24j+3%k, rc=361 (m)

Ho = 48j + 96 k (kg - m%/s)
(@) o = - %[3(3 P 20121243 + 3K + 436 )]
- (168i+ 138j +6k)/9 =187i+153j + 067k (m)
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(b) m vg = B41+2j)+2k)+241+337) +4(-21+43+2Kk)]
=121+28j +14k (kg m/s)
(c) ra' =r1a~16=@0Bj - 187i+ 1537 +067k) =-1871+ 14737 - 067k (m)
rg’ =rg - rc = (121 + 24§ + 3k) - (1.87 + 153 + 0.67k) = -0671i + 087 j + 233 k (m)
r¢’ =rc —rg=@361i) - 1871+ 153j+067k) =173i-1533)] - 067k (m)
He = 2(ri' x mivi) = ma 1a'xVa + mp r8'XVp + mc 1c'Xve
= 3 i i k +(2) | i i k + @D i j k

4 2 2 4 3 0 -2 4 2
= (3)(4.281 + 1.06) - 9.62k) + (2)(-6.991 + 9.32j - 5.49k) + (4)(-0.38 - 2.12j + 3.86k)
= (12.84 - 1398 - 152)i + (318 + 1864 — 8.48)j + (-28.86 — 10.93 + 1544)k
=271+ 133j - 244 k (kg - m%/s)
(d) rexmve = (1871 + 153§ + 067 k) x (121 + 28 j + 14 k)
= i j k
=271 -181j + 340 k (kg - m%/s)
12 28 14
roxmve + Ho = (271 - 181§ + 340 k) + (-2.71 + 133§ - 244 k)
= -48j + 96 k (kg - m*s) = Ho

4.6 A- AN 3} F5FHFE (conservation of momentum for a system of particles) (p. 880)
L =3F, Ho = =M, , Hi = Mo
1) AY A=l o] A&atA o (F =0, i=1,2,+,n)
L=0, Ho=0, Hg=0 = L= , Ho= , He-=
ARAA Y D@ HFS dsFo] BE

(i) =59 sto] 0ol (XF =0, =M, = 0, Mg #= 0)
L =0 = L -

[(DEEG) ; dFTAH GO 5 s mve = 94 = ve= 94 HAIZFFAHY 55&F)]
(i) ¥gE9 2A4A Ocd g ZHE o] 0o]H (EMo = 0)

Ho=0 =  Ho-=
(v) 98 &9 d=ZF54 Gol g ZE 3to] 0o]H (Mg = 0)

Hic =0 = H¢ =



