
bJrçl! r-jl .jLrll ùL'Y1
2019û+rt Jlô-U.tll

YD -araCt-s
********r**r******* I NS27

^,":;]ïilï#i:."". ffi*-ffi*
4.-.. SllJ clUtsi.ylJ #J33X slLJll jS-l*ll

r!.rgll3 etr,;ill
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OgJ,aJ"Jl - 2019la.rtJl i.ÀrJl - LJU'tt+tt .^,ll,.l1 ibJlt ùtâi.yl
4pt-r:ttpjùJl dt*u cÈ-lTlt itpJl pJe dtt"" 4#J+lll r+hlti.s.i -rLr+sll3 e[;ill :ô.rL -

tJ,àJ"ll

d,.ill e*+ + t*l+U +$ dlsl., giV rJtt ,, (dtc.JJûll cÈâs+ itb r-i,L*dl e HCOzH d!.Jiq$ cÈÉ
..,p.Il

:rJ!Cr-r'iJt lil ciç
tcl;jÊt$..t1 uà.J o.rL cjt3llr. Ll',;r

tfuÊl3dl Uà.rJ,,jllJl d3ûr-ll Ë_.Xb.

.ûrj*irer CIJù" LiJti.
dLJÊlit ll oà.il sil- cICâ. Ll-p :1 ej+ll

C, = 0,10 mol.I;' CCt ojSj:Z =lL é,-â.,.,HCOOH@,, 'glil$t ,Jà".1 (,Sr)...i1- d3t . ,'Jo -.;oJSI

. pH =2,4 4s

.drliill l\J t, AkJt pËill44iâ,-J."-î .4
.eix-Él .dtliiTl tql 

",,.rk 
ll dËltll+,"i q$.;."-î .5

.4i4! .J.,-î .Q,.nn =#",,,i(i â.uLro6!l Ae,-+.ll ûjl-Éll âlt- ss dtliill 6-J: gl ù# .6

.d'lÀll :ùt',+ fu:_.,ô^ll Kùjlél 1lr.1l 14$ eix-,| .7
dLJÊliFll uÈ{sJ ç,j|.Jl db'llll ôL.b. :2 ci}tl

.Ë.:ot! - uà.à ây"lJl j+ii r (S,) dêJl C, CJ lt -lSJIlt i+S g" ûÂstll

t"S-l-,r++l(S,) çt- yj=^ !+*li a+I , "...' t-l .dJâ.ll b^ UV.=2A,g rzl æJl oiS os eâ
.Cu =0,25 mol.L',*.ll .jSJ N4*,+ HO,*, ÊJJrJr^-ll

. (Yu,"=8,0mL i pH"=8,2) ;Ll 3à15311âÀi:q#lsl

'ia jl+Y dl"'i,".lt dJJ+rll çS-Éll ,4+t+ dS.l'll çl.+
.Ëjrlr-ll

lin .,s q+Sjll ,,.lc, &Jr.oll $JXt 4iilJ,.ll J.-luJl e- .l
.ds.sll

élirlli^ll (J,â"os û# cj,-lJlcjrLfillâl.rL- riSî .Z
l-lc. ijJl cDÀ HOr*, ';."<3;:;4JlôU3gT3 HCOOH@q)

.é.:l
.C,4 tJ. éiài .J
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Ogr..r"tt- 2019 !.rb.lt ËrrJl - t+rrtls+$ s.#t +L-dt i,lÂi.yl
4+ot-plt ej&Jl étl.*e3 cÈ;Ill it+l! fJc, .,tt",- l-g.,p5t! êJùll i.rgi -eLr+Élt3 rtriUill ;ôrLr -

.4el+l_* c!" .i-,;çUlo\J,,,",i11 OÈll É.ôt$l ,ô*$Yl dgÈll ùÉi^T,lSll cp; cr ,

i.lclill69l dtll.lÏlifLi" Uà^JliJTl ùJLll d.itsll
J^=l 7,2 -g,g Ji"-l rjs-r.*,Éll "pl

(c+llf+ tl,o - 12,4 J^-l ôil*fïl

pH =3,8,y'.rls! d I.,lr\l pH l *J'ù-É,(s,)di.-lt V,=ryliLà^ÊJq;]q .5

. lnc o o n,.,,f = lttc o oirf r
.(HCoOH(.n) I HCoOa.",) L. -lrj^ll & +à..J1 4lË 4^$ ...,.,,-î

l+J ang .C,o = 0,10 mol.L ' ,JCf ,:sj C,HçOOH -lrf;tËS ËG Ëft*#u
. r'=1,16.10-, ç.l "tJl e" 4-rrbl*ll s:,.= dc'liil 6kill pS:tt

çsll .,t;Jl 3ù*^:.=ll U# g. rls, relll e. éli}ËJ^ll ,g,e ds\iil,.cwl Êrïill L,,ir 3t' fu_,fi."r .1

.cllJl i -llsl''\<"!' . Kn(C, HTCOOH(,n) / C, HTCOO,*, ) s K^( HCOOHr"rt / HCOO;"')) 4|à..11 ('"+.ti O-ttS .2

.Glct) 37 .;utrll3 <lict' 36 *dsll s(llct) 35.dsJl :+Ë âl)tl,rl l'*+ltt sÉ -rrtÉll lr.e
eohn,oiÀç'ear't3+*r,îIffi[:#;fr Si,f;,lill,. 'Hjj

:drhlu.

"lct

?icr ?lcr ilJrill

8,5680 8,5196 8,5178 !Wr, I nucléon) tJit 4i."lll+ Llil 4!tÀ

.e1.,-ff ClJ3ill &lCl.-i-,,;nll ,,'i(13 dl-i^Jl ét el+>: â!-ll C cJilî .f
:ç ilct uKllÊlri crurs."

A

u:jy 17:u-É-r:18 B

u:jy 18-ru-É::17 c

u:jy 35r u-il:: 18 D

lfd, o*t'lt ?icl -r:Klt ù-r-.rÉl)t 4i-rtull3l ôljÉll

35,967545 35,968312 0,000549 1a; ôseI4 ASsJt

)" =2,30.10-u ans-t ;lS .,;.lKIl1pl*,iYl ,ê'lill Iu =931,5 MeY.ca
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{.f,-lt
O gr,as.lt -2019 foJrJl6.iJJl- tur'lLs+ll rr3"lt e.LJl irbi.ït

4pt$t pjhll at*-s oàlIls ôh*ll esb ,41*. i..ur..J+lll frLll4F.i -et+l$ll3 rlp;ill ;6sL -\4
6\

.'Jcl ,iicl ,iicl *to^ t_Jt ,Ëi-t _risTrirrlr ,éU-n )L-o e r:s..!
.13e, o*til 6l;43333 cDÀ ,*1"+r -tl,iill ,gc'tr.i! 36 -réJl .3

.'''1Àill liÀ jlJ"t,rb .i-,*l 36 -,r:Kll â13.r '"i;'l âl-r1.'.o .riSî .1.3

.36 -léll Ë|-9l."'1Ài cDs E,***= lgl âJ-,rJl â-ltLll e (MeZ) ô.sjl-r..-,,.,-î .2.3

kl ii" U a.ly o!^ ù" i.r;c ç-fr,3 t^+ 636 JJSII rJ. rrjir |/o .J' Z le r- 4FI-.b ,-r" {llc ç;-: .+

.4i.l"Jl .!^ll .J "org3,oll 36 _léll ç93,r rre u^ .tii 3S% sb fz f+-tt "*i;
.ir3lJl dJill )ae ( (ars) ËrrjJ! r.:s

,te*l +lg33,oil fu[,..;g5ll ôl'1lrll +r ..- I gô., 'r , ifiir bOst! É,Ls. ] cf-rIt d-CfJ it+tslt., r-i3s.lt

,rb J$illt+ l*.sh. l_p.r ee3ll {.J.-l'.ll ,rr"lr ùF uÉ;i,!t!ll i*lji irrr,t-rlts LiSs"ll iJ. ds d!fo e*t
.ol,,1lJl oiÀ j 4*et!ll if+,..tt

:,Ji+*Ér $ ci.rg;
r{.lls. gs.i i*,,l-.;r -

Utg. p1ç Ë;l.l *p i-*lt fu\-Xslt ôtd+rlll i*,|;r -
t r,' ll A!.Ë n qi^-rLL 

o+-rÎ cJ,-y: f, âS>*Jéll 4iJ -rrê .l-r ô" (1) cJStt ; dEJl q+SJrlt O-É+

. Krs K, Jl$U ùc*t13 s Q;r) L+'iJJ C 4ir^" çi:S'J

.l-=JÊL f, ê_l 6/o =0 alà-lJl riÊ Ki ,jJi:-ep=100 O i4Sll,"Je qf:it d^-ClL:tL \ i.' i.1

.diS^llç-l+-, tA u"(t);Ë1i!l r*u-', é14*!"àlilJliJ:tJl c$l .1.1

ç+r.r.,ile ,JJ^-J| 1.1" çjJ-i'. é1.r" ClàJ & .2.1

çà-, cl# z*(r) jél: u.(r) jril û$^"ll (2) cJS*tt

. u" (t)-É-Éx .str^lt .,isj^ll ""î-,ï t#
:g. dS 1"$ S!+" rr- .2.2.1

.r cr_jta!.lJ.1
. E âSJÊ,.JéI iél .+

. c = 50 pF rtl éisi .3.2.1
ËJhll ç-à JLll çit+Jéll -j$llt*l 1o Le..^-filli-rËll .:.r= .4.2.L

uc$-); un0') (1.1) dli^Jl .f qJt lt â+LàËill iJ.rlJl cJ* .5.2.1
_!,

. uc(t ) = E.(I-e "; "'.û$

E1

1 ..K.ill

0'5

0r5

0'5
0r75

0025
0'5

0,75

0'5
0'5

https://moutamadris.ma/


Û g-rËJ.Jl- 2019 lrhll $.Àr.tll - ldr3il{lt rr3Jr s&dl C,tâiÂ'il
&"t:iJt pjrldl 'rt 'u cÈ;Itr ôlrlt psb rtt*r â+;!#ll r$ttfur.r -rb.*slts rggll ;ËrL -

:_g Ë_2t:ll oi:l*:t *.llglt :SIl ;1ry 6ù:'ll J*yû

r(l) = 9,1.r-to t D l(r) = 9,1.11-€-20Ûr) c
t

l(r) = 9,1"r-zod B f(r) = 9,1.u-zoo 
t A

ir Jd, iK ll l.:a ,.r-.i e '$j1 r i,(

.eiÉ".,.J| ClJiilJ #lJ^ll .iFll ,, fi(lJ 
"Jl-1'Jl é-l cJ*_,'.: i-ËJJ C cjËiî

fç '-liÂ J-
l-J .4 ùs.^i {lilac LÉ"oJ, ii<.6.2 0n25

.(/o = 0) |Erlll riè & SJiiJ K, g+ ,1+lS U-r..i^ ,: ii< Jl g+.a Lrle .2
.uc7) r}+ ç$l (3) c}**tt ,.ss,ré Jr cJ,"--J ,çil*jlJl ,$JlCf .,r* d1^'i*1+

ËJrrI] ËJÊ, Ér+\$r rFu* -,r:* çrLa r rr* * !?'Ëffi Hjiffi-i rËS .i:.ïlrr',t?
.tr, =lO r:k_l (rC)

,tt=T r /o = g uglsIl $e . à1< Jl oi fu_l '*Jl{É!Jél! 4!t$l J! ;t;tt ,* g",s E"o -r_i .l.Z
.firt floi) $ {+ls rr-.1".3.21 O,S

.4+;.rlll S.r,=IJlo=0 dpl*lll rJrtË-Jl$I{*lsllA-if-Hl J#,i 69'..,o,^,1 ,2.g.2i Ort

ù)lii."" (àr (1) tlrJ+ll

,.3ll!t-,3Ttâ*#bJ catsJÊll ob .$:i .is,pI A-iSÀ.lelJÉi e++sll* 4gn.""tt3 4É.c43-,êll crtsJÊll ..Jbûri

.++ll!3;r\3 Ld gâr5,*ill 45'rit{;.Jl ùi=rÉUJl4psr.-, t{# #
:sJ!Ô*>.$l lb cir4;

ralû ,rsil êÉtÂ d-ii" ls;n Lt;r .

.ËJÉii. ôJtl eÊlÂ,,,t,a p,.,.p ÂS..,;s Ll;l -

d;.is5Lt;r:1 rj{l
-*++ a.;1313 dlJt ei^ii . AB "#11$'dj^ d

.Ç o.r-lal$y-l n, 4igs r(S) ,+LÉ

ËJtl ælS^ éllsiri+ .48 irLll*trtSl f.rlllS;- #.1
.{t-"J|4{"il U,,,,Sl.'.,r'-lâ l+l I &U

uc$')

2,5

o
t(rus]

3 Js*ill

\
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I
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Ô gr-*tt- 20{g lrtrJlË..Jtj$l- tr-JUJtS+ll $u"ll eùJ'tlglrLll
4pt-r:tt pj&Jl dt.".J uàlTl,l it+rll ôCa dtl-"" 41y^r*tl p+LJll.sl;ercr<ll3 rls$lt ;i.rlr -

aJ" G ;j-.plÀ*l3,blilE,o-. ûr-.r .*-;)L,tt$-* (O,i) Ll. -2Liii e 7g -1tJl,,.Ie tSl iS-.;.Ll-.2.r1

ta =0 âÀàJll r!Ç .êLJl tin *f x al3"-À1a t Â-Lrl $Ê G ef-r ÊI"."i .(to = 0) flttê >t" 1 1

.(5i6 A-i--ll - 1 dK.iJt) .rc = xû = 0

g=!|m.sa ;m=7Akg i f=70N :Éld!n

. ro d.l.-i\tl l eiirl ç$l à+làti:ll lliJl d{'tl ,#4 or$l ù;till ,i#-tli .f .t 
I 
O,ZS

.6 âS; t-llj ao Çr.,'*l . C L{-r- L+t :-r- .2.1 | 0r5

.4,4 s ï.*i"jllËùlldHÀ ,43 jJletrl, Vn=25ms-1 i-!i+ A Li"dj].o]l J.oJ .3.1i OrS

. B ê.àJ,ll 3a; LrË,'ll 
çslÉ3 a5a Y Alji"ll ii .l+

glis;Tl è +_* ç$l uÈJï! Cl* "J' ;l* 
I 

.:ri'o t-S: Lï.,r-r ,4 iSîi-;+ B rr dj3"JT Jn) .2

eJii".llJ r^l-i^lly'",olli xp =16,48 r?, cL"-iYlt'i f e*Fl ê,lp Llrll i) h= BC =3,2m

.Èd )l ,ill lu.+ )L-i B u G tsyiÀ.l_lEii .l+l+lLè o-.gr.r.e:llj s:;T!J".ù-*li (A,î,j)'LtrJ D v v JJ' 

.îo=*rr', ; = Yr.t :\',o,c ]s!ùwjlt gEI:lJl

P ê-àdl Jl Cl-lj,ll d-l*-l âÀ.I y, l.."Ë -::- .1.21 0r5

ç5.:^ll'rli=-l V'ub n+B dr-r^d1sZn i+l-llU"rjrrl"4$UALt:4d-*ff pËeoj\.rl ,Ji-.ll .Z.Zl ArS

.V'B 4 JJs. .Yt" =18 m
q+3i is"94. Ltsr :2 rSll

$*,'.. . $; o*,,ifrffiffi ffiffiËË s,Ëy,Ëii"fftr,ï

Ori r

2,JS,3rll

.+++ â.** g3r.' o;J,ar i X^î.i1,.*lt+ 4ijlj e--r *|ff]
.x(r; = ***r(T,.r)rel c isJÊ14$.jl rr-r1Jl

:gt*ln r
dJ.+^ crtslS:sYl cJS -

"m=255 
g _

v(r)= -0,25.sin(2n.t) (m.r-t) :êt.oS c iovâj"rL^(''1<i .1

{-E lll $e p -rêl-l X- g-;l!: crb+rill 4, rl'ilt JJùll cJ" é 4"tt sr- ,âs';,*ll âJ"rL'- cJXtt "t-, .1.1 1 I
'/o =0

. K * l0 N.nfi ç* .r+utt i.l)[-- a+$ CL-Ë-1 .2.1. I OrS

t = 0,5s l-Lll $" (S) ,.'1. ll ë"+ll "Jt 
Lt+Ull ,-iJrt crâi+t^ltË :!.:i-l}lEj J#'i:.s. ! 1 0175
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