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- (0.6 kg) (4 m/s) + (0.25 kg) (-3 m/s) 
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1 Kf - Ki = i (m, - m2) vp - ~ m ,  v,: \ 

K t - &  = 
1 i(ml - m 2 ) v p  - Am,v,ig 

Ki 
1 
2 m1 v1ig 

'(0.06 + 0.24 kg) (0.88 m/sl2 - $0.06 kg) (4.8 m/s)2 
= E 

l(0.06 kg) (4.8 m/s)2 
2 



Before collision 
After collision 

vj~run"uTnuas4 (n) fiauru ria;,. (u) v&ru 

konisa'slrrariuoc mi unz m,lrluunnirodnunz~i.~vo.~ax~nis sr~iluuaunir 



o ~ ~ u ~ 6 ~ i n a i u 8 f i ~ d 1 w s " ~ n a 1 u ~ a ~ m . n " 1 1 1 ~ o ~ ~ ~ i ~ o q n 1 n  ~iumm56.61 

LLRZ 5.52 Q : : ~ ~ ~ ~ " u ~ F I u I ~ ( I ~ L L ~ ~ ~ " ' ~ ~ L A v ~ I < Y Q ~ ~ I ~  1 UR:: 2 i~il.k.4 ~ ( i i & f i R i ~  I ~ Q  
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~mm.ri1urio::o~mna:a~n~~d11u~~oriidauna1uGaliin"u8na~mnwd~luni~au~u 

I IYU~R~~UPRI ;~$  &~duni~%un"u~w~i4$1n~c1~~um d.adua~~ii6'1.1 
t: ' u d  

e Kiwinuanuo.royni~n~no~~zj~iin"u (m, # m,, ~m: m2 o~i.anunriouau 

(v, = 0 )  0~16 
m~ - m2 2ml J(I. ...... Vlf = Vli LLRZ Vzf = v i i  6.54_ 
m1+ m2 m l +  m2 .# 



n d d  4 luwi.rmuniruiu6inin m, ainnii m, fiuodidain (m, >> m,) tior m, 06 
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(1.6,kg) (4 m/s) + (2.1 kg) (-2.6 m/s) = (1.6 kg) (3 m/s) + (2.1 kg) v2f 

&u"w Vzf = -1.74 m/s 
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2 11.6 kg)(4 m / ~ ) ~  + (2.1 kg)(-2.6 m ~ s ) ~  = 2 [(l.6 kg)(3  IS)^ + (2.1 kg) 



v,,  = 4.00 ~njs  v,, = - 2.50 mjs v,,  = 3.08 m/s VPf - - - c. 
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After Collision 
2.5 rnls 

2.5 rnis - 
C- ~---%, 

:q C L 

* -  a /  
' , ,./ i 



I 

U d .  1un~d6~rtiluii~nu~au3nuindto~dtnunnouau orrin~iud? 2.6 iIIms/ 

iui4ldmc x iilu + niunkmsau luuuurudpnuona~n~ousznsrm~un~u6~un3iu~3 
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~tifu6inin5eisflntd3uu t ~ u u n ~ i u ~ ~ ~ u ~ s ' v ~ t n i s i n d o w d t ~ ~ 7 n i ~ f i n ~ i u ~ ~  

$uw"n~votni~tndoudttuneinn"u Sunsd~tnotaiudI~finviti~~? ~~mnis  6-43 tin: 
d 4 

6.60 Q Z L % d i l ~ r i l l d I d  0 lm: 1 AIU~ICU ~ ~ U ~ ~ I S ~ U & U Y U Q U C E I ~ Y ~ ~ $ ~ ~ ~ ~ ~ ~ ' ~ ~ M ( M  
rmys~ouuu~mw(urmUsdtiuu"Im~tuuwiftou'it~iW'e3t srririi%nii~odnnii~ o tins 

1 d~oi~Zunii~iluituuli3m~(unu~sdw~oituu~mn(unu~suuru~~~teids~nislm 44s: 

liuniinlsauuuu~~~mn~uiuiiifu anzsroi~rii6~~ezdunii "d~d~r8ndvotnisn'u6? 
dd' a 

(coefficient of restitution)" miun?iu$u%'uiusu two~~isaii~lduni~%ui~uu~m~d 

1ruJ~r8n&otnisiiuKi, e = - Vlf  - Vzf .... ..6.67 
Vli  - 'zi 



6.8 fl1%"110dn"fdbd~b9~~ 

lunstkh 7 ~dnissunirsrwiidnodoynin~oj~6o~~u~~ua~8~mzd~~uan"u~d 

d;ilmia~~lumoun'ou d.a.rlilunislmrn"uInums~ usiaraunirdupii?liiu w"ilflo ynin 

$~ao~iilyud.ro'u~~arn"u~iun&nisvu 7~oisumnlu~uu$uuo4~~iaroyninoon1du~~nu 
A L :  v~a.rr.rainn"umiusr~uw'n"nwin~flu p, uar py Inu~~wizlunsciimsvu~~~~1YRi~n~~u $4 

I~UIU(RYUVFJ~~LUU~~R~ o~id~nouuo~Iu1uu$ulu~~siar~~nu~i~iiiin~F;1"a &A (i7 m, 
cr d cr d iin?iu~sq~zudiu vli dd~adii~.rmoudu vliX L L R ~  vliy rim m, i in~iu~s~rru6u vZi $-ail 

v 8 0  L: owhlsrnoulllu v,, ~ m r  v,, arnin~iu#uwuanin~~1naiu~aqnw'iuv~~oyninw~no~ 

nian&nizwu kuoyn in$ana~mboudI~~3u~u  iid 

d A Saadw 5.22 \unibupnntfidau'~dq~flouniao~ 2 gn 1mdqnnwud~n?iuh 8 

~ums/~ui% Yflu;~ x fiuuqn unrondaoc iin?iu#? l o  ~ums / ju i~~  ii lyu 126 CYLL~U 

x dnngiivknoqnaun'u uhaboudin~dhun'u a d n i  (n) n~iuii~vo.miknow 

nnjnism.4 im: (u) OYAnn'?uiou~rvotrnsqq~8uwnj~iuaau"%unis6~u 
a4 0 asni (n) unuiia.a%waunis 5.58 ar16 

m (8 m/s) + m (10 m/s) cos 126 = 2 m vf, 

LLRZ m (O mls) + m ( l o  m/s) sin 126 = 2 m vfy 



Pxi = Pxf H?O m, vli + a = m, vlf cos 8 + m2 vgf cos @ 

LLRz P,, = P,, H?O 0 + 0 = m, vlfsin 8 - m 2  vZf sin @ ...... 5.69 



9d6 Vlf COS 3< + VZf COS $ = 3.6 X lo6 

vlf sin 370 - vZf sin q) = o 

a:riuii 0 + @ = 9; Ad' ~uBotuiainnirau~u~:~ii~oyninxraniiin"u 

u u u ~ ~ n ~ u f l ~ ~ ~ & ~ t i i d i a i a u  konirau~dU'o~1uuuar#um'5di1n:oynin~ifdo~~dn"ud 
L: d d o  

oymnndaodo:mnounwiY u~inddn"u1in:n"uniu~n"dni4"11uinuo fia:~ua7&%in 

F;1"aotiiddo\d 



I 

5.%8 &fJdld 6.24 

" I: 
ueildotoin v,,. v, = v,, v, cos ( 8  + 36" ) ~ t u u  

(2) v,? = V , ~ ~ + V , ~ + ~ V , ~ V ~ ~ C O S ( ~ + ~ ~ " )  

(3) 
d 

v,p = vl? + v d  kunwfitiuonlJntga 

nun13 (2) - (3) 0~16 

~ v , ~ v ~ ~ c o s ( ~ + ~ ~ )  = o 

M ~ Q  cos ( 8 + 3 5 ° )  = o I 



(U) 16Ol?R7 t + At U ~ R ~ M ~ O ~ ~ U P  M 0 7 f l f l 7 5 ~ ~ l l / i n l ~ ~ l ~ ~ ~ ~ ~ n ' I d  h 

n'11fl0"0151 ~ 3 t I f l J 0 9 3 ~ 1 ~ ~ ~ ~  AV 



(M + Am) v = M (v + Av) + Am (v - v,) 

H?O , MAv = v,Am 

a u m r u 7 1 . r ~ i r ~ i ~ l & ~ i n n i 5 w ' ~ i ~ ~ i r z u u l u n r ~ ~ d i ~ 5 ~ u o ~ ~ n ~ u ~ n n i ~ ~ 1 ~ ~  
~ U A Q  n r o u 6 i i c ~ . r d ~ ~ n ~ i u t 3 i ~ ' i ~ u n ~ i u ~ r a ~ ~ . r ~ n q u ~ " n n i u n  inaIunroudicti~6 
~ n n g i l ~ l u u ~ ~ ~ ~ m d ~ u q u u " J  f i u " ~  6l~ln~~3nd-(UIUURYUuiuu MAv h ~ ~ z d ~ . ~ l l t % f  

~$aaFiaoonll ~ziilfl~flfid~nu'uoonl1]dluiuu~u V, ~m lu%nni.rm~n'u$iu 44fii 
MAv - v, Am = o i$udu3n'uaunirh.r&u drhwinfioirolinirl1]8uuiid~.rmiu' 



&sdw 6.24 a~annd~m$oudo~luoanifiAaunaiuZa 3 x lo3 tum.i/irni u'un'uuiipr 
t~otw8~aaflu-iau~fim~~(u"1un"ufl15in~ouwduo~~~am6~una1u~a 5 x lo3 ium5/?uii tdo 

duubwUw~n"unai~auo~~~am P ~ H I  (n) O Y R J I Z ~ U ~ J Q ~ ~ A V O ~ ~ ~ ~ O J ~ ~ O ~ ~ ~ ~ ~ ~ " ~ ~  
nd~uoai~'u ttRZ (91) t t ~ ~ ~ ~ ~ t n i o u ~ ~ a m I u u ~ l z w d ~ m ~ i n i ~ t w i ~ ~ o ~ " ~ u  50 iYIaniir/iuii 
sd 0 

3Ti?ll (fl) ~ 1 ~ ~ n ' l ~ 4 l ~ f f ¶ J f l 1 5  5.62 9~16 







6.8 OJWI (n) burui'uuocinuu6uan 1,800 ?Innit m ~ a u d ~ i a ~ i i l l . ,  60 iInlums/ 
& aaht lmr (TI) atniii=inurrqnuuin lo RYU rriinai~ij7ltiiIm ~doanu~qnii 

l u  luuii'u ltil n"u 
mqnr (n) 2.5 x lo4 kg. m/s ((u) 2.6 m/s 

6.9 pniluuao lo niu q n ~ ~ ~ a ~ ~ u r i o u I ~ u a ~  6 iilnniu ~i1fiiKpniluuaruiouI1~' 

m~oudhunknfia 0.6 ~lmi/?uifl ni(m&rindrnrnYU ~ n i & i i k 6 o u v u  

TI0tp"u 

m m ~  301 m/s 
'I 

5.10 inaukan 1,200 Tlnniu ariuAiubnda 25 lumi/?uifl 'Idrnt3~~rTuaonvjt 

arrriiuinuiiqnuaa 9,000 ZIaniu dtu~u~flu~Rnict~uan"u6aao"b;;liifia 20 L U R ~ /  
U d U  "a13 iiliiroauF;id~aia~IPsa 18 t I J b ; ; l i / ? ~ l f l  I ~ M ~ J S B I R ~ % ~ ~ ~ ~ " ~ M M U M M U " I ~ M ~ ~  

nirau (n) atninaiuii?~~otinu~i~n~~M"un"M"u~nn&niivu llnr (TI) a f i t i u  

rorir-gqlr8u~ddilnluniiaun"uu" 

5.11 o y n i ~ ~ d i ~ o ~ u a n  1.66 x lo-)' f lon?~ vjtvulnaRun'uorslau~~~uuuao 6.64 x 

Tlnniu &add.r 4 - ~ ~ f i o ~ m a u ~ ~ ~ a u m d o u d ~ a u n a i u ~ a  5 x 10' wni/?u~i? 

rtni (n) n ~ l ~ i i ? T I o J ~ d i ~ ~ u ~ ~ ~ ~ t n ~ n ~ " ~ ~ ~  ttnr (TI) wnj~iudo'idou1fln"u 

o=~;lou3~Jau~n8us'oun= 

menr (n) 1.25 x loe m/s, -7.5 x lo6 m/s (TI) 64% 

5.12 gnilrruan 12 n i i  gnB~il~ayhviauIU'u'u7n too niu d t ~ d 6 t ~ ~ ~ ~ i Z l . d 1 ~ $ 1 1 f i  

rimil~InnId 7.5 t u ~ i f i ~ u d r ~ n ~ n t ~ d o u i i  ~ i ~ ~ d i : ~ n & a i u i i u n i u ~ ~ n j i t ~ a  

n'uiaifIu 0.65 ~ t ~ l & n f i ~ T I ~ t ~ n ~ d ~ M ' ~ ~ M " o d " I ~ 6 0 ~ " 1 / ~  
menr 91.2 m/s 



5.14 1 ~ ~ ~ ~ d i i ? i ~ : ~ f i d t I u ' i ~ 8 ~ 5 ~ ' l a  17 x R R ~ ~ S U O ~ & ~ Y U ~ ~ ~ R I U G ~ Q Q ~ ~ U  3 

oynin lnuoymnisndum 5.0 x io-z7 f i n %  m~oudIdmiuimu y Kmn?iuli? 

6 X 106 iam5/iui~ oymninoti i~-~a 8.4 x 10-z7 ;Innit miloudIdmiuunu x 
d 

K--mn~iad? 4 x lo6  lamr/iuiii r t m  (n) n~iad?uotoyninnfiiu iin:: (u) 

w ~ t iu~wunddnnddou~onui  

4 4 1  

5.15 11x1 1 3 n n l  ~n~n~un~c lu i~ tun in t61 '3uo4d5~  200 iiwii.i/iums nto iuu  

iu~uliuudtI~~niira~iumwiu njldd r.nQ iilotit;n~u uqn 20 nSui(U"1I1fluu-m 1 

ii7nnSu Cu v i i I ~ ~ t w n l u i d  13.3 ~ w ~ i u m 5  rtwi (n) n~~u~~+ iouvu~otpn~u  

llar (U) * 1 ~ t l ~ ~ q J i 8 ~ ~ 1 f l f l l 5 ~ ~ ~ ~ i f l ~ s ' 6 ~ ~ : :  

nev (n) 94.9 m/s (u) 98% 




