o

CHOY .Ifw"aractt'ons 2t c"\amfas .
__Force. ,&féobw,stal»ciue, ( Covlomb)

s

FA-{B S é(_f){)ﬁ[{? Cuddc }Q PD{CQ

n? 3| p- 152

@ ¢ [t'ctron

connée,  distance Pre_ntm- eleckron R= 53 pm = 53. I‘O—'zm

messe peokon mp = 4, ¢7.10°7 Rq

4. + T+ =» rePu(S,mn . J% f—"largﬂb ,e[eck‘?rua »2 mepurenl 2n Cou/om Cy} O & nasse g(@_céror\ me _,-5'1(_10'3' ﬂg
{oLOW .
+* o= — al.ﬂ'racbﬁn g,l(% .bont na"eeA (7 g S P 5 =3% N. Bg" o= 6, 6'?-’0—"051; &’: 2 o. )oq-
== — = cdpolsion. qléleckeon) =—4,c.107C & commailne. qlelection) = -1,6.1672C g (proben) - +1,6.16 %
= =" o :',[ J)rﬂt. c& c’Q bmmn?-’t Cl’é{éi}.em- ~ ' | ' ‘
4"}5{_/}? .BﬂiB 4 ,__ iﬂ" erackor\ g{ec&(asl'a,bque ',. P /e = B q(d&&(:) q{ Protaik 3{ 2 06 [ (-(D' Y : f{cj"'a
f—p f—v . FHIB"'LB/#_ & "” qe” &:3,106&-):; 7 R (53 G )
=t | g Al 2n Coddonh Foro = ?2_\0"?;\/
f “b/n Mo B — 1 1 H " i L - : T, 23 ;
— = | 9'6 nce S " erﬂcckon v lalio nalle [ G. mlp)-mie] | 6§ ? O B ':‘:”0 9Li> !
FH{B: acba\ c(l H,SWB ‘Eﬂ (!h) ' ) P(e e J : (53 ta"‘?’)
.._/' - S~ F FJ - 47
-’ ~ - N - . 3 =1 3 -
r’ g "___E; il f‘_\) 1 ,a’Bl E S:;KFFP_"( C{'hmp - fre -,( i u
' : f? K Gl " h?3ﬁ‘>.t‘53
q'q}o e R N LT FﬁlB = /eler&?UQ, ! L !
1 [ HeT mVomd 4 11 fomden. o g0 Ev'mitzfj AR
: i | I E n olace! slectbron 4
| FO(CQ cl_e_ éfowita_&/on ( Hl’,u&f‘on) . A f .a P T T e
! e R&Presenbt ]pro@ c({:igl-'que'e al 'eltcL/o'\ .R-E‘ )-i re/prm;&c
5‘3?" = 1 -7k —tq ~16
F e . F= glelectron) . E= 461072 ,2000 =32.107' ¢ W
. WP A ’ a&r_a(,b.bn .S @Pl‘ﬁzhé{@ Qéjq_lx Fogeu ung masse - __,, q{ € 1 N OO0 [ |
s '-‘“‘Pa' anfe._. s "~ - = 7{9—')- E|= :rnt E A d:'
‘ E’JZL E X9 =
T o 2 ]| s e Pkl ]
1 1 A3 2 on mélne(m 1?1 ItF
AP PR pocon ibeCe) | 0. JE IF
\ = .
' (=667 ws: "6 b Q3
% . 7 p-
et ._1— -7 ® Fﬁ [B mB . S
. R | C-) Trac.o(-'.r ,\gn.Qb Je cl‘amf) ollTSU!b (_br S
FﬁIB = Mmg . - qs‘a FQHQ , ] Fr@sauf&t Jla.h- c(e_ avcﬁf)(kon | e
‘ ; CLmP C\Q 3(“4 éaé{o"

RePrcsex(lA Je Porce _54'-£uQ. J)af vn saM é =0




CHAO Floide au nef’>

__Dmagﬁon RN e
F\PU c[e ,eLa—b C[_MO(CLDHHQ | .J..rv;b an _E{n fasmg(fa.)

121 AP g—Pq

nt 2% P 21

A 1ocke c[L bi POAJCt_mentaJ& de k. sb«bqve
%: .Ea.Lm 10° B mw‘ 2 caoluitf Pl PwS ]38

~10_ .I?A-? _
L
Tompelature o evin(k / I
amz - P&uc'ipuc c{en:e/ compress: ,é/f/ S varala[a @mEﬁ() (e"f ) f—g';‘\slb)' . ///I.L = 3(0 10 _f\.l?a L ngﬁ i “

E 30.10 _.Eﬁﬂ .E%m Qé)_gﬁ:/wg-looo a0 (~19)

o

| \/o[umg V en m3

T%
o = 1000 ba . 5
[‘orce, Pras.sanf‘e., | ; W il PP e 3"-—~‘O“£a
E ¥—-F : v || H Pocce 16&&— Paur mnr_l? on w&gme-l‘es é? j | ‘ T é=$,‘3‘ P r -ﬁd;m : Qg’é!o - fB ’ QéBB
= 7 ‘ j 0
.Iaz S\_m‘:’ﬂconm:he Pauf%uﬂmtu;eﬂf on ol ‘M nu¢§{€%¢§ :____h - £='l .lq_&ﬁ = —EB + 65)36
&l Peernc'L‘c,u(a‘re & J socfieee T AN < QAR = ol - 'EB
Ba»tle HanoHQ cxlm[arun volvmt - & }3_3 = -E*EF‘-PB e 40°- 35‘85. - 1=~20m

. Podbar (e lF (:,'.g Zio 3

|

- | | EAE Y (1000- 381}
Lt xVinihial = L0t Vil L=

L_ ,
Q(mp-.‘( )‘u{‘fks(’f- Eéf o C! Corun » -
-} A bad VF = 4’#@ o I

' 3 bars..
}Q ;/o ving Ju La” ne 20 m cLQ /
Prc onc&u’\ Oot' (ﬁl /"3L

e LOl Ponc]amenlia& il Bx Aﬁl&quﬁ L{M PM%' ch.fou[er ]':( Pr@” on 1
ot .. |

2 7] s zopm -
e T T

~IF: +Qé54,::

/ P 2n Buneal (P =5 o
| i) se Valum e Ju (:QM«L(.Q [p. = / / - S
< g(‘-‘m) = 1005 Ra [ % _20../ E : ’ nps =20 m —_—

/ |

é:ﬁ,‘&'l m.p~%
R - albibles 2n mibe (a)

rd-( L\ voo.(l.wt (.LL .PP

\p,[os + [ooOxS’K_{xO ed _Ep + |OOO(3,@I‘/—C¢J
Bp = 40° + 1000,4kIx20 = 30, 10° Ly
B S0 m de Prepov\_c[pw., Jo pression el d2 T beere Jau}’.&m{




CHAA Mopvemenl d'un sysféme,

-

- \-/QC—Z:EU{' vf[fGSQi

oo decection cle movvemenk
le senn do movvemant

Al fnporm(_ sor E)}GL va(&ou. cle )ctvtkﬂ-?

7 My on vecl deferpanse \7;’

I @ Mesurer _MeH‘F :—Erf,ﬁm iea
.l @—l_rccw"afer o c(ro",'@ { H},ﬂa) an M; - d- (QC’TDlsi

I@ Celeder Va = HeNe 1. 4368°
| T | 2.690.57

=3 (.10 "

Mﬁ C= 600 mA l Choiser une G'CLQ((-Q pout Va: 9,3( i 4n 3{(0‘:‘
&”PS anlee 4o 5‘7{:""94’“‘%?@ LQ_@?”‘_‘S_‘Z&EQQ 1 ve<-fl;_«r -‘7; f'g f:'s; Eem’
_._\[ec_f‘e_ur. acce'{gmf‘ion:jl A reh® | Ser ¢ Ko WLLQM J,ej&a_.eé} S —I
: | EJFQ g;ﬁh‘on) de Jec esolfanke oy Porcen. l
I
i
l
|
|
i
|
|
|
I

on ved:&: Ne

[ (D Represonber B ot p [3,€em digves
l @ Tracer \7; --\7? 2
&) “’[%we‘rﬂ‘\?;-—p;h” 2 S 4en
Ao L ;
| "‘7; V)l =054 m .
W &) CGL[Cu_LQrE-:;: B“;ﬁ”'
’ P B ) 2 t
hs - 1 ¢
I
l

c{ifecf‘-bn e Ez

5%
2 60,0—)0;"

e

qz = lhgm.))"z
@&PiEr&r;; ~a hSem

‘ Lp( sSomme veckor.‘d'{ c‘.@) pp(ce,b
aﬂalt‘c,(ue'% 2 bl a Joc mame doedion

, le meme nan
ci'a—( ) éza;é{! rr,‘][; oM Z:_

114

) al,
Te )'objet oot Lice vew ) deadde

n?13 F.z%

+ 3 8 8 & » & 0 2 —srersVl;é;eme"E MFC@(. mOD’VCMENLLQ__C%ﬂe[O’fﬂ;&) Q_Ilfpof_me__

8a s lo | & e —aDon (e‘c"‘)uliimm anb LHpaly. Sré{a -B-n"—lt ' & JC CLC&UM:L arCou @ E2p
' /H'@rnrs donré =» mouemen dligne ecee ere. |

HEENRE \..52_,_ tchpincttnk: imains de J“S-"_'clnce arcoume = moulment rtc}r'[ﬁ'ﬁQ
P ] f | d@‘ﬂe'?ﬁr"
a?/llc.r.zaf , | n218 p 232

Re,Pfest'ér L Smn e % Parce,;
) E(CCéTem, con.

- D representalion
*Anfag ’ P"‘ - G.: (tﬁj‘e&
2 e P P eon t(fuu{

BF =~ o
P ¥
s V| SR

tomsteis® 73 -
o - 3
tonncissant V3 ,—QL"(

Je‘r,mt F
{ 1.t ; ¥

ol L ONn @M t
Igccealona e son b

na (A P_ZS?

AT; 2 | - . - -2
¥ C_Q_DALéLOEL F 2tdv

de meme | docechon 2 sers




CHAZ Gneg‘& o ekl

_Inll'wil'e' i courcnlt RQICCP}'% G‘éﬂf%ﬁ»&uz__
CIUCU\?[ ]' e c[ Z{!Cb&alih k(ﬂMPOI} ee Z.;cz:!cﬂw ol\hl-‘quc_ ;Oufc,e, ceelle
l‘,)ur un: b & 1Emps ] -
T-49 T 9 celt) | U IU RT | { IE
T At uEﬂ\B[ mi E y T

: Se&‘or\

[ b;ciue

ki | ’I |
U : femsion en wlF (v)
A {“n}-enp.‘l[ an MP“Q W

U- E—RI

L ohm Am db
W (—Q) {) I wgf o"‘olun]

E : Focce gleckromak

> Y. (
!Qc i’! Ogbm f@éﬁfmg@u‘ §m ‘ds mvge:\lﬁfgq .
VabT sem @ﬁase: Pt T mzme ,MM
R: rescclence R reb $}anr&

s 4

!E U s =18

\-—-ﬁf'\.a
oyendealecr

Eet
5 e

.___-Ewssdtnce .0_[: Jzner:_\_‘

L= u. I L
g
At
E

chcl_r:meh!:

- onconna;t /eA valeceors 2 &~ R, J?.Lle;_

on checcke |}/ ex pression 4= .I'
RePrg_c:u&,r I > - rQr}Qr?r f_g qu{a lo méme DERA
RePreseu&Zf v ? anx [:am.% tlu 39';1;@}6‘&@{‘ |
EQFreSeu.&A. U 2& &"a cuor Aorr\pﬁ cl(?’}) fQCQIJ'CU(S
Reloebion xnb—‘l 225 VQQLQWS fmions: U = U,

E"JLI :leﬁal d

Fl4 (ﬁ’ +Rz*JL)I
on {fmc_avt ' 2? == £ }

R Ry $1

1

puissance on Walf gu") El= T, A&
ton gnﬂ\fal |
15‘ L 3/9}
re/’ f;:f)m Y] A %w.t,; Aoop W.h
2recye ,ew:rww’h =A022.3¢cooW. n
=310 €
£ reqorenat
DER

Erosforpem e*k
F -f.-h:’..‘ﬂ

A L = 120

Quenks o o B
i_mocae ser ]a._Saurcc,

2. Cu{u-[er a ’,wl" c‘u &(QPAQ $es Cc(raJ’.e/ s{‘ ‘ques.
Relaonscs

} f ”'nl ‘-}"““Q

@ET I? bindcolzun cedl. E;EI de meme nems.
T o ek Eaba o ldedy
‘,/9 | @.: U-g-2 T l‘ }\1) gk

A | 43 = b +etac [ makdn
x
i mgf Jom.& ’ ‘rec[:ﬂur caxb - YB’ Yﬂ
alor €
=45V
re, rngag/ ' —
onges ,
F z T 2n ¢ /J»ir( ﬂ/
120 mA=91A
Utsoov_g 1) Ced
_rg_.. lg_n, 'g) Ca[ l% Pu\SQ&AC@! c(t.[)ﬂ Sobu;g? red&
5 é
;;:5;:;‘3,_ 5) CQIG«L(( ’Z rﬂnclemex.E (L(,)a(a!afceﬂ F

je choiss e sens de Uo Puo‘s& T nene Mera gl

it ro_{,réS‘etL‘a Uﬁ;}‘&' ek 5-4’&

|

f’@waﬂ 17754 5@@»@@ di@ Jx Soyec?

. (@f(sawo&) U I (E-J'LI) x|

daPr%{QScLﬂ ﬁé’ +j__4
@F-JLI RI+ R, L LI
e &= (n+R -I-RL)I Tl % 1 AN
J?.H?'#?z E=

Plsouree) = (.t;,ooqlk 15°). b - 2. 4

.E(R\) = Ul I g

ﬁt JJI. I = §55.(h.|o“3)1:?ﬂ._63\v

PRI U, T2 T.T 2 683.(k167) = M5 P W

@ n- Pvi$sance :}*\(2 oo~ U.x L1029 = E"RfI_[OO: S“S'A‘(ﬁ";: 'sﬁg ié

_E& cesaned Teog

VX 0. s

- g



O

CH43 Enusfe oL mefCanfc{uL_

__Dipmc Bloan

n-2l F,Z‘l'}' PLnflu[Q r:Iui a:;‘a'l[(_,

Energge ahé{iqua E(_ = ’_L mv F ] De v c[o:;lxﬁﬁ, (K A, a(ors Ec_ TuaJrup(e(x ‘f)
: ! £ 4 \ 4 l’;ESfQ |
Toule Mocsse {m. J,..-;)
() (ko Y.

E nemie 'PQPE!\E{Q[{Q de pé’l.nﬂ"' |

Gl

1 | 2\ gl m.ay~ ¢
o, CIM"'-&&:’E[“ th{?‘k W“‘f

“Théoreme  de )'énf( ¢ meccenique.

ffr T o3

e 'm a[f-év&
jE:f (hs (m)

Enete me;!capfque..
Em: E( + EPP
Cr?/)l: bl Ssomme d:l Ec 'J: Ep{:

(DQM Un ré%ruﬁ.'ee &aji[c(en ] Je vm:a.blon
d'ener e mecaniqye d'un Pm‘n£sa c(ép,ﬁgeué
10 A vt & 5 Al e ot o o
non —tomerua).(dré‘o( E‘olfm»enfs)

sow Fooltemenk:  E [ B)-En(#)=0

f c
Jehﬂrrgée MelLreqiR S€ LASent

avec beoffennk £ (8)- Enlt)= W

enew; e Mecangue se lﬁss;,»e

B

sons Feoffement:
Em )= E,(3)

& ? -
%mv 1 "‘3’50‘"1-"“’5*"353

h

/4

ﬁ,{ ﬁaiﬁ

Frouwtr Vi juibesse aucsdl

Ep) =E.(B) Fao&f’oh%mf |
'p(v *V(ﬂ%n--’?{‘/s +p{5
7 5’39--'-"82 -0

[V AZah’ | (5 4=h)

Eobs Fore] cle hidecr sevie ome C\F&“W m»t
: : . intennvt v& por L ampl le-
_E)(QmEl% on Pm«é e ecdeder V3
cheFe Jbre. DSCJ{C’L&::
P : oh‘ackunzlﬁﬁn)\ Ops m‘\]atj\l a A
i @ a c’ W un Pl'Ye 00 |

Pao Pfo tfemeat
n’??e‘ rewsonsanest; Vy %F’

h-,_-ofs oH=l-Learcn
.0 nf wjf; Vg = Wfse (4-co]

Wd

)_—,o)a

M=§ 0w = 0,050 ﬁg)

11 10 un adbibude c[Lc[lfr;mb

(834 p. 289 Jwaher Tump
| H=3m

v
i
%

@Hu a[é{x«f: Voime 2L aleral de lenedzel ?\

& cle .—a,-a Perb 7

G? uft
aLEUr ] .!Lnerg‘e clui S€ canseryvl 7

(D& E=on,on lar)\n le rz c“f v:}essendle
- C.-.-

Eizox EP = mg "ho = 0,050x3 3l yOp12
Eop= 43107 TSR

@ ﬁ Lned t_gce “lg, va_ Se brampormer 2n Ec lors

@ak-—Op: Ec..»oj donc £ ==

&

EF VA Simiacer: E -

r
E - oot ke o o8

e F}aff

w‘/‘essa on O '?

‘1;;;: h" ,8‘51”\ .n\lorén-e c{@., E Jam rgpe'rfl[}[d Tewe

of =

pes de. wfesse An A

20°

on Nabcence de proﬂemenf E.(8)= Eplo)
poik :.‘_va 3 mﬁ” = .__rnvo -l—mgh
+ faH =4 4 W’ 4—?(311
5[H h) = .’_a'._ V,’,L
| ZsCﬂ-k]
poit h/ eé(p{-m [ ]/zx%!x{-"rfm)'

Vor 32 mpl= 26 Rkt

L
e




|CHAL Onden fmeéwm‘c{u%.

Onc(Q_ ﬂT\J’-Ca,[: %UQ f»ro&res_sme_

Eul:urlmllon madi Fecalion loa:jt

den peope ey dv milrey
iV

onde & A di memion { cord] .._]t:_
enc{?_ a Zc[ MMLOM[P_M) @_. -

onc[e ¢ 34 Cmead am[_»om) s N

.._( e’(é.ri[:e_' J’on&. ond&..

oncle., he 7€, cle_ c
oode phiprie zns‘;ﬁ

an&r\ef banas (:ramp,rb m e't..

) onJc traw[aor}z de 12 wrgc,

Ly m

N Onc(az mec:an e[vQ l}ef ac! CLU(_,

vEchse_r Je_ Propac\a,h onde }'oﬂ,J,Q,—

N e

> va_ '
Jf\_. k. k,-&
Sémme

arcouwe V([ so.n) =340 my"
pat faq££
v (9on) - 1500 m x5!
Lo

mvb per ocl que AL re_Pel'e a m}‘ermﬂu Je 'f'mfu' Q‘Sc&x

|>_er.gg{e_ . c(uree a-uLu.[: c’!. ’ velle }e Fllenomeﬂz {4

fﬁré(b .Uo}'eé (;J

pfe'C(uqanin‘:re de PL{Mmé,m Zn [ »2conde

ca,t,am oml% )«Sm (Ve -

P "/‘r‘ | en H!("g ()

oo Nepke

% SU'Q‘C(

. & ¢ oselllecTion

La

- CanPfﬁ-"'-M ﬂ” l

‘—%’w—M’M—‘ Cv&u I"acStm i

as 5!:cme€ Far muui’_

: Jondr C! .j‘-' ’- »
k‘)t'eh. 3 k?iﬁ:;!w;uaif d anofz

9 fﬁ' Ioa&.
C@(e b gﬁ Poﬂ’;(&[h

( ma- ‘J

- Hpg“&»(ion: SoNAR

ongz)_s dlFasorores p} 20 Rl

20ty < P(Rudbl) <20 Rily

on meAvr

cr\ an[di@ )q

emeffecr [ ohs

A A E ewseff L Enclle vald GI = _"—AI-:-
e in At ¢
: TN _ ¢ w& (P S ‘J
M: «:‘gm? cebou OPc« PLIQ Ji’ﬁeﬂ!\-‘ﬁ ‘éf)a 2 j Aoé'

décalé dass Jo Femps de BE
[ 12 g M B 18 5

U}I(’er 2& Rofour =2 af)




HAES Imaﬂ% .(Lt couleors.

Forme,r Unt tmaae reIOdE«on c(e Coadu&cuson

une }an’ le mance Pzrme/: &

)en LFO'Q

tonve éenfe

I

COMthC&JDY‘ C[ UNZ TMCUAR_

QB lm%q_ reei( a d(o‘l‘( C‘EL O

Pormer une umaga Sur un ,wwm i

2 ;l-ﬁg reTmre N -
( [:!o i? ;
::’_3" I~ N ‘"%e:- ‘ ~N I
! -

A \?‘1 i &‘l\:. LF . 7 / O\L' .
et X TN l i i
3 \ ~ N

\ s

- l‘“— ,ar PTG 6{

A%’ ‘meg 2 v\rbvzfl.( o saw.l@ de ©

ant
| Bléu
Lab[&w-b (omp[émen.l.'&‘f@,

‘{Gth

"’w Y Bf;,m;éce eyen, eﬁ?
-__.a[l P o\)e M(Cg'uepeé[s:,(,t .

r L

A' s’ﬁ? m:;? " A’ ‘éo"?’flri'fe“ p wzneb.,.
'N&lla» A wnmu&@'- o
wee[of] gty 205
Conjuacuson| 2. _ A -~ A vales , ¥© |
oar A P oi?c;[:ma webcan : 48>0 sh<o of'so
&%a:d:ss_mad: o - _ﬁ:__'_—_'_ | 'gg__lz.::z@)o AR’ >2 dii
2 2alo o4’ <0
C’oul?.urs td
Codiurs rc:mu&\ ROUAQ, phe lvm(ert Paub,e a‘asorbee L ;
Ao o \éﬁz \wu.. L3 E Cotonie (e Aol
Rouge, D—-A P Ie.g\;:s lo%tﬁ rowR Car |
\ﬂut '-"""*’ e vidse fe_v soak Mﬁ:ofbeo
|




Cf—“( La_ lamtére: Une OnCIL oU une Fart?cule_

_Une onde c{ed:romo(lgneﬁ:iue,(OEn)

comm":*f;;f& meCancun‘ l'oFM 'o_"l X I vV V‘ﬂ[I R. ‘ w -
L unk c[ouue PEuacl oJ‘l | Loo  GoU 4)\6\"\) 1
€= _A_ A bng:f(ur d anJl G~) Jee lomeare. onk une onde car
T £ : _ e —— -
il FL dos d:FPachons | cobefeencas Pzwen(:affmda‘@ -
T P.enaJe ]‘en\Pord& ») lux okl ] Ll.u ok
I Y monacieomed G _ Sce
] OFN ED& fmmx&efieh/;g Aéplzza a‘)a L }iy 31 :“
v{Le.CS( Q:?}O-{Ogm,})"’ R | l w:f-; gwesoi‘&@ -
QLSP‘ ol clairen arfar&:‘i.
defoile & B
- Une Pwtmfe Je Phabon | :
6‘!\1)[224,:\ b Loy PP ComFose ZE | CJ‘P-Q' ence ’1950"@& de Camptan i 1
Pwtc«[l E’qoton qui bfw\meI'Q ":cf&u& lvg ctpits ﬂ)r(’n colls Son,
t{/ JE‘ EM‘S« M Collssion a.ftcc.ulj_ i
un quantem nefsie Ez<£ ‘ on -'lr —
~- ‘/ ecé,\ de izn.erroue_,

1 L Dua&i{‘e anle CorPu,sco(e
f'OL} OLQQt mLMSCOP qve(,e{utron Proton) .e,k )a,/vm ‘ere sonl o 3 a Po S
une onc[r:'. .H,E vne Par& CJE,

¢ de moyvemet
({L B(%&Q. P q‘/w\”’ g & HL \/\b eress-c (ms )
§1> @ \ lan&u(wr d’onJe (llJ masx(%) .

WFE.saJM Bt/ Jabh iondals e PRl Cidiak Tat bl 16

h= €,62.1273 ¢35,

oancL[:to/\ c[li sf‘ence c[L fon& Sc )oL P_l: e /!d) clmemaom Je )\
wndaL. on q["-Xcs!‘EACQ c&pwé-av.[( Do & /‘ra'a c{gaﬁﬂ&&{‘ll‘, ;.
& A il 60 By pesse uhLPortl de fodle o= 060 m & kv o2 mt

A= MV= 6. 2242 Ra .m0
Yo h o getwtt des 5 sy, © m F’fio“{m de ponndene

P Azo sor\ ‘
..z[fue * on

Pw‘ncz\ A/el—e par&(«.[!



