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'+, A L20 kg car troveling piiell
dirgction crashes into the rear end of o 7,000 k
ditection et 20mis
to the tosd,

track maving in the sam¢

(o) whet is the vefocity of the track right after +he collisien ?
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= 8,68 kT brcomes infernaf eaergy

y with o sit&ﬁ of 25.0mis jn an easderly -
_ The weloety of fhe cor right ofter dhe collision is ¥ m/s X

(b} ftlaw much mechanical energy s lost in the. collision 7 Account for thiv jgss
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%.26. Conwder & frivtipniess track ABC . & bock of mass M1 =5 kg s

rejeased from A, 1t makes a head-pn elostie collisfon ot 3 with o block of,
moss Mz = 10 kg 4hat s initiafly - at rest.  Coleulete the max hergh 4 fo
which my rises ofdpr the rollision _

elostic collisiom = etnerqgy ronserve d
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.H hlghﬁi Fum'f [qulr collision)
Shmm = imA Vgl

c Vet (-330mis)® | s
hmer 29 209.90 rafgt) 0536 m
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1.31. Two quiomobiles of equal mass approach an infersecdion . One vehicle s traveling
with velocity 12 mis foward fhe easd and the other is fraveling north with o
gpced of Vz{. Nerther driver sees the other . The vehicles collide in the intersection
and stick dogether, leaving Purqlrei skid marks af an angle of 55° nor4h of east . ;
The speec} limi+ for boeth roads s 35 mi/h, and +he driver of 4he norfh ward |

rﬂuvinﬂ' vehicle claims he was within he SFHJ limit  when the collisjon occured |
ls he delling the truth?

fnelastic — chergy pot conserved

We use conservation of momenium For both Vi
norihward and tasiward components //‘: WJ’
pgstern direction 13mls **?E.j__;__
M (13 mls) = ZM( Vfcos 55) : VE 4
northeen direction ; Va
M{Vzi) = 2M(Vssin 55)
Divide 4he northern equuﬂ'un by 1he cos 55 = Vix fVF
fru;;ﬂrn direction sin §5= V&g /VF

2t

13mls tan 53

Vz2i = (13 mis)tan 55 = (8.6 mis = 41.5m//hr

Untruthful !
9,45, A rod of leng th 0.0 cm  has linear densu'hf { mass Hrngfh} given by
A = A0 0igfm . + 20,0 g;’mz
where x s the distance From one end, measured in meters. (a) What s
the mass of +he rod ? (v) How Far from +he x=0 end s (ts cenfer of mass?

(a) M = J.;lm c J”'n Adx = ‘L”m (Sﬂ,ﬂgfm + 20.0x Hfm‘) d %
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l:j—: M =[3[J~.c o/m + 100y gf’m’}:"sm = |5.4q
(b) e ju"m“;q ¥ dm ;.1 ]:'Ehxdw

= = 1% (500 gim+ 20.04% gim?) dx

= F‘\i[ 25.0 x* g/m + ~23—0 x* gim® ]1:3

= 151'513 [ES,H{B,Sm]"ﬂJ’m +%{u.3m135;m2]

0,153 m




1,45, Contider 4 system ¥ two pucticles in +he zyplane © mi = 2.00 ky 35 of ‘
fiz (LORT 4 2007 b m ond has velocity (300 © + 0.500F Imjs; M2 = J00 K3 7
at 71z 400 ¢-3.007 Y m and has veleiNy (3.007 -z00F) mis. (a) Plot
dhest 'rur"h‘l:ln on a qrd - Grow +$heir pestiion veetors and show their velseitres
() Find tht pisition of the conter of mass of the system and mork rf en the "”I
() Determine the velecity of +he center p¥ moss and alse show i &n fhe dlh‘srﬂ

(4) What is +he fotel lincac momentum of the system ?

(o)

= SR | ~mang
18 T s 1Tl 4 MT: _ 2.00kqx{1.06m, 2,00n) ¢ 3.00 kg (~4.00m, ~3.00m ) i1
cm T = -
Mm: + Mz 2.00 kg + 5.00 Ky a
. A z.00 . m) + {~12.0 )y m)
. ; 5.00 _ .
= (-2,001 ~1.007)m
e} o £ m ¥ + Mz¥a
v = =  e—
¢H M M, & me2

2.00 kq 5 [ 3.00mis, 0.50 mfe) + 3.00ky £ {3.00mis, ~2.00mis)
. . Z.00 kq + 3.00 kg L ~
(6.00 g mis 1.0 fg-mis} + (2.000-mis —4.00 g -mis)
5.00 W .
(300 'I,ﬂﬂj‘} mis

1]

T

Y F = M vem * {Mi+mz) Ven = (2.00Kkg+ I.hn&}{!.nni‘-i.mj‘)mm
o= (1500 - 5807 ) mis
FooomVot ma¥ = (200Kq)(7.00% ¢ 0.5007) + (3.00kgX(3.007- 2,005 )

(15,67 -500F) mis
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(e) Find +he v:im’f} of the rer-ﬂm ond tort refgiive to the grnnd.
pe - Pf »0
My ¥p; + Me¥oo = Mp Vs 1 me Yy

Ve = PpVei - (60kQIA.8mMIS) . | 25 s ' o
Mg + Mg £0 kg + 120 k3 .33 m by
[b) fmi ihe¢ Fric+ional foree uc‘hng oh the _prrsﬂn whife he s .rho'mg BEross ﬂl )

top :urfurr of fhe tory,

n I-iirg;ﬂaﬂ " fk = Mk : '
= Hximg) .

L

n— m|_1"=ﬂ ¥
R n:my . fxo o wu{cu kg){(1, nmls'}
9 K= 235 N

(). How fony does the frictiond forte mct on the person ?
LBp=pe-pi= I 2 pise TI= py

I mv¥ + Ft = m¥s ;

tscr kgilamis) - (235M)¢ < tmnﬁu 3mis)

= 0,680 3
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H] Find +ht chunqu in mutnfun of the person and he chenge n momentum of

+he cort 7
' punn: mYs —my,; = £0.0 kg[’”mls-ﬂﬂﬂmhj' ~i60N-s T
F.

cart . mY¥YE -m¥P°® = i stlihﬁs) 1O K-35
{¢) Determine the displatemead of +he person relative fo the grnm# wfu‘fr M‘

is :Iﬂlm! on the cart,

ﬂ. = Vi - = ¥i- vi
. te- b t

“f""!l.'l"‘lh*"iﬂ.‘t‘

: X'F' ¥+ -l--L(_iL"_[L).t = Vi 4 +H.f?‘.l_).|. : 3--
LK *—-(—%Hf)t =‘—L(w&;~+-§'§-)lfs {u Nﬂs) = L8 m : +
(F) Determine the ;{nsplucmmf of the cart relghive o the grouhd while the ?arﬂn rh

slllﬁng _ |
:—'(\'u'f\l’-l-‘]f & —(ﬂ-* 1333 mfs)“] ‘Fﬂ'l‘) = 0454"’ ;
tg'] Find the change in 'f-mmt m"“ of Fhe ]I"!on L ._ “

Linvg®- ;m. : 4 (sn9%g) (133 mr.) - % ttu g ) (4.00mis)" = -4@._:}_ 1.

llf'.l Find the thange in KE of ke cort. :

Imve’ - 2o L kg)(133mis}t s 107 T P

(i) Equal Frictionel forces wet +hrough different distances or person end cart T
te do different gmownts of work.




9.66, Two ﬂh'df'rs are set in motion on an air track, A spring of force constant k s
atlached fo the near side of one glider. The first EJ'H“ of moss M1 has a veloct
of Vi , and the second gh'u'rr of mass mz has a veloctty of va (Vi7V¥a2),
When m, collides with “the spring aflached 1o M2 and compresses ithe sprin
R mgrr'mlq'm com D ass Ibn A% o & e velocrty of jhf gf;'drrs Is ¥ . In tein
of Vi, V2, m, mz, and k , Find (a) the velocrity vV at max compression,
(b) the max compression Xm, and (c) the Velocrdies of each glider afier
has lost contfact with +he Spring -
V;
T.||'r]|l Mz
i
i

(a) When 4Re Spring is {uI!? cumFrfssea', each cart moves with the same velocity
V. Apply conservation of .momentum.,

Pis P :
my Vo + maVz = (mwm;?v
y= MV, +mzV2

m,+ mz

(b) Only conservative Torces act, +therefore AE =0
SMivii+t Lmav2lz Llmitmzdv? o+ 3kx o
Substitute for v from (aq) gnd solve for xm

B z
‘jji-mpi'ﬁ: + %mahl = —%W (m, Vot Mo Vs) t % kK X I"i'il'.jL

g |
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z{m.ﬂrm:“}"
mvi® + mavy? = (mvi)® + Ifmg"h} tZMmaV, ¥V + Ili".lﬁrr.2
(m:+mz)
o= N mIm Va2 * (mitma)maVz2 = (m V)2 —(maVe)® ~2mimz Vi Vz
K(m + mz)

2 ofemem (NG2IEiEE =iaviva)E | i H m, mz
A J k(mit m2) b i) k(mi+mz)
(c) conservation of momentum

miY, + ma¥z = M Vg + MaVzg

mi(y, =Vie) = malvzs =V2) )

conserva tion of E“”E]’

vt Imavt=Em Vi +dmavag?

My (V2= Vag2) = ma(Vaf 2 - V22)

m (Vo= Vif YO Vig) = M2 (N2f-Va2)(V2f +V2) (2)

combining (1) and = (2)

e brt=V2) (Vi + Vi) = Mmefrg= V2 )( V2 1V2)

(Vo4 Vig)= (V2f +V¥2) ar biViakes = YSIE o Vg i) (3)

Substituting  (3) (nte (1)

m. W -'I'I'IE-F_."'UIE t V!) = mzf’ﬁ{ “H’Z)

my,=m Y2 + mV,y +maV¥2 = M2 V2§ 4m, Yar

7m, Vi +[m1'-l‘n‘\1|"-"z :( 7 I ) ks ( Mz —M: )urz

i +MmMz M, + mz Mi + My

Substituting 4hi's into (3) qives
2m, L fimytm, Mz—M mg +imz

Vi$=(M11m1)u' (m,rmz)\h+(m11mz)vz+[m.1mz)vz

\lrE,F =
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