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Schematic representation of an elastic glancing collision between two particles:
{a) before the collision and (b} after the collision. Note that the impact parameter.
b, must be greater than zero for a glancing collision.
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Diagram of a ballistic pendulum. Note that v is the
va“:gcjty of the system right after the perfectly inelastic
collision.

A ma"tﬂ.acl u,:.eé to  measuye the ‘E.FEEJ ob a Fru?ﬂrojﬁ{r
soch as a bollet
Rollelk ' whase = wa
'E.??t"Lz 7, Liniirm.ua\)
Block ©  mawg = M ¥Yrwm

1,{;ee:1= O {‘inlitiﬂ.ua\)
Adew mﬂiaiaw_‘ mass (mim) moves UF a quﬂ“ -ﬁ,

Collision in hoo uﬁb:—k - o
3 Collision and bullel who in block.
A\f) Mn}l:inh r::lg Hr::ck mntl bdl'jfj( -k} g X o U ‘g-!-,,?ﬂ "E,
— Reconl —
Y Coll(sion
- collision Time s &-Eﬂ*f{
~ Mock does nc_-.+ MEE cjurin collisitn
= no nﬁ ti'\'{_f‘ﬂaj i:g‘f{f 43?(1&17\ cnll-lf‘in‘ﬁw t-,_.ﬁ{c{

1% PEfﬁf-d—E\k ine[—ru&'!fi cl'ﬂci amemltum 3 rmswwd'.

= Tif&velﬁt{ﬁ! i crLi” QE‘J!T 'F‘Q«'F" {‘E.uq"&fﬁh LS 3;\;-&!&

_——. = —r S




a1-2,
i WV = Gt MOV 0

:L‘} Reeorl

:-I 'ct-ﬂt‘f T"::.H.l"':.l!ﬁl"-l' 'Fp.t ":.a '{{W\ (‘lﬂ+M]ﬁ' qu =
Kantl-{c Ewney

- E‘ntu""a 1S cn;aeru&.!l.
- KE aé £, bottow s +TEME'EOTWE'ZJ ‘I\—; PE n 'f'Er

' L]ﬁtk and ‘|ﬁf bu”e'{' ot *E—e R-E{arﬁ' Q.

Ji(m.g.hﬂ U}g = [m+m’}%9\

Ve = w;.l%ﬁ ®
:. 8
__IFn\r G|
| ax=lsin® =LB  => ©~4X L
.; "
: JE'\: L il‘tﬂﬁ E}) i JL
™~ L:ﬁl B @1 L
> 1L J_ hd
o =—— AX —> ‘1‘
W= () ()
™ L W = J-Tim L= 1-14 w
= Gty | 5 (o) M = 3940gm  Ak= bSom
0 L

V= a43wm ,5




T-'aa,“t-ﬁ%‘fl'_ ?f_w:.j;u [um !H.ihl'i‘r'f Eh:rqﬂﬁa al-3

K_.: = 1 m“ﬁ'll

2

2 1,4 2 2

Kg = ltmm}v‘% T i(mimy m VYT mT

& = (‘mﬂﬂ al(m+m)
(S
E wm+ M

Most of e inilﬁc.l KE 1= In*;\‘.

Cﬂ“i‘i (oW Towne

ﬁ‘:ﬁuvnﬂ LN'I"-E{" dzfteith"«,'f’::. Un{{;:w m'la P Oy Elx":_«.. iy

ol 0.10wm.
"UHE?- "'I.."‘ﬁl = ,;LCL,% ‘"u'}rEG-G
a= -Vl o -*E‘iﬁ}l st
33 & #0-10
ﬁl‘&.{} ""-:‘_.’;_ - H'l:‘n + ﬂ.-h
b~ Vo = -20  _ 0006153
O _wl
2160
) — =T T
?ETILG"'L ol P-Ew:ln.}‘l.dh‘\: T T S .-'-l'-—-.!_*_!j' = 2145
N4 AL T

k<« T [- gr::-::é ﬂLﬁ:rfJi-]




COLLISIDNS

_-I.Cnh-;i.i-lt;nnﬂ B
| An eur_ﬂ'li s au collision F At << AT
“tiwme can be ‘:agfr{rn_.{‘ed into EE'PD'F‘F’ Jwiﬂ3+ﬁﬁ}t‘r
- At coltision lime
- AT observafion fime
An event s a collision F j-r-ar,q_‘l‘l << ]Iﬂul -
e imfn.lls.r o extecned fovees cian be nrg(ﬁ_}u{

q*ﬂ-i m-::m-cvxi!\am IS tnnawﬂd'.

ﬂ' Collision {:iqs'siﬁ'fdiiﬂﬁfﬁ E

& Elagtic - KE s consevyed

: lng"u:.ﬁ,L.‘{_n KE is wob ‘:mif'r"vEJ

' {:ﬂhrl'f{_lt'la Ine 'dLB‘I‘n"-:_ (OQV+t'C[FE 3'-11"5-{‘1 ‘;ﬁr{gff GCQ}E'E
?a Nn‘l'ﬂ.:l-i-:h

' M, M, -mMmasses of fEf: ';‘u:.f:: fwr"i‘u'offj

oAl g - inikiel (Before cu”;'sf‘m) ge Joc I"‘{t't"'ﬁ. ﬂ'l}/#?l‘:}:; Logi

- T

i "'i};#‘ \IIF = "Fl'ndut (QHH’ fﬂllt“Efﬁnj Uffa(-,--;{,}-_; 'Pj@'f;??ﬁ’{".i i’ &
;;4'E?Ua};bh5

Cnﬁ-_s,rruccln'uﬁ cr-? mt::murn%lum —u::ult'cf quﬂ {-QHF'E';“_HS -

' m, .+ mﬂ-]‘_f.. = m.f}, t mﬂ'r;";

Cnngw vﬂuli'ﬂw ol hinﬁl‘r’t € nrf‘tré — valid ml'l -E-)t:f
: y N tlﬁi{‘tf ol (s foms.

SOV A T Amve s M,




Cevec-of -Mass Frame /Euﬂi:s.inns. I,"I-:;E

~ 2 Favtiche s a:ham
— =3 E’

u, U,

":]!: J "lnj': : LQL Uerntv;'l'l'fﬁ
AL : U.eh-nciln.h of om

o Ve |nni'}r{r5

We Ped doc  1Re Hini*b:{ Ehff%{ﬁ

ol
I{ = ‘:';Mﬂ';““‘+ Kint
p)
= r'l._MﬂJ;;m—l- _i_mku‘j‘.+ _t_millj
| pa} &

lnﬁ:r nal Ew f;‘%la

U UE '\J-:.Hﬁﬁ:,ijtifa ot Fa-{"k‘{{_lllr‘a Tif.{ﬂ/l*iﬂ{f’ 110 CM Frame

L )

m.'lu_l '—"?Trqmﬁ.!lc::hanaf m{;-J.rinﬂ of  om wﬁm no

\
— a4
=
eteendd Beces act must be conserved.
iy . _:.? - — -:'.E. _:;':
By = V= Ve = U - MV 4 ML om (W-VL)
— s e K " t—.ma-—‘?
u‘l -'-"'Ul— ﬁémfﬂi—mﬁkﬁﬂ*-mﬂ.xi - —-'I"I"l,. tﬁ-_ﬂlB
T, W g
1 - —».3
K= ami, + b my (V)

L Relakive veloc Hséj_{‘

L Injl'{f-nd Eney 11 ;:.elg-ns h{},‘:-. AT tﬂ-n:"alj qﬁ.}'m:

L — Lﬂqﬂdﬂl 'Lﬂ"EhnE:ka f{,.ﬂ.q'&ft.m.




al-5

— -
LEJE‘ J'J;u'u = U, "U‘q
Htlﬂ.‘}i\!? "Jttﬂcnga 0‘? 'il.-..]':- P‘{T-}I}LE
—= —=
= 8
>
N 5 2,
K = 1 I"i"u'"ﬂ;m * _'-_/uﬂ.rm
El- A

,«*’M 7 MWy = HtéUCE‘CL mass fov ou iafqr“}‘.'d’e

LR S LY -s?! ewm .

Collisions

I, = I oA r.:n:,lllll.'a.l.t-m mﬂ‘ +E-¢1.r IQE%I( o rnerni'glc

Lur.fn E“;{,l‘q*{"l‘l.q.f -ﬁ,ﬁfs AW, 'n.ﬂ_- *necaiec:fch ‘fn‘fc..f mnmfzn.?lum

= fr.'_}h'&.#'\"'hté .

—= —

= ml:u? + o, AT Ecnﬁﬁﬁn{l

_—'?

Velue of P «:[cro{mla o -:nr:;f:lmalf: :,:I-;'ﬁem but

!

Qﬂhﬁffuaémﬂ s toe in all deames.

2=t w"j'[ iLlL'E":._

-~ —

Toon T T WG
W4 VL

= - = 4

4 Wig




S

e et
e me @) 5ty
" LS AT
—y = = =
F = mlﬁ T =T, Mg [__“l,.]': -ﬂ';',j - / i}-rﬂ{
e LT LY
i:ﬂaJ. fﬁnmmi\’-“
- T P F
‘i::: = "pht -+ P;-_ = 0. [‘:m_fﬂﬂ'ﬂ"lﬁ]
= = T
?}L - I. + EF’: = (ﬁ"q"‘ ml\)v

v, Hﬁ?"‘
2 »
2
Fie)
‘l':.,
o
L%
1"']. #
e v, A
v 1




a1-7

'l'-.jl;{n'!t -:;L)E'B co ition ianl( L'kt w Cm Evame

‘—J'niju'&l q'_ru:l I..Mf uflﬂ-cijlif& C.{E_}‘ET'I'I'\'!"'IE JfE:f Efﬂoﬂﬂilﬁﬁ IP,GM'F
- Backl Fhfi‘h{if ) Scd,HPf{':[ Mroﬁﬁ e same Gm?r‘f e.

'E.Eﬂ."']--\._i:{_,_-. .'
e
e 8 B
LN
e -4
E /
1':_
Tae I-c.-.z..!‘fic

e m Ve
[r:mia T o/ 1 ¥

oF comstan
e befove ) duving and
j)'g{rf cotbision —_l }

[2d=18. |
el (8 |
I-.E"n:k"la‘& of  momendum yechors
Lf‘tﬂﬂ_‘ a.'n.J ﬂﬂi\l" colision
axe ez;:.:.j- Eh—!f% ':'D'I"I-LEW'ET!I.

Ct-“fa:'nﬂa ate L'u:ii- f‘::qc rf .
PO,
Rack - To - Back

Mo e ko macrm"]-unlra Qve
i'-E':*Il.JE'ECE rtuam]ng "?ﬁ”u"%l‘t‘lh-
lo=s in KE

L‘Hlna‘{rfc C-a“{‘al'an-




