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I I r-9J ,:togJl i1l-";oXl IÂ+3tj'*Jl ÊÈtdl ,çl I 
'.. 

o i*+*l#Jl Ê9ldt i,. .i. - rl*{.i.lÉllg rtga.â.tl ôrlo -

ùDtiL"" qf6lS ûlsj+ll
u.'Li - fJriiâJ'li tJndl :dJTl e*ll

AàJUI àitlhJl û.o çjq ,Lg=, lr*. .s..ls a"it+aé,çS.Jl ar,o.cUl Jlèï-il rl;is.,
,càU.Jl -rrs, .sUp:'..rï Vt ,4S 491.b .5l.Jt or"É c,jt+.o.J ciUgÈi ù.c,

.LJrrtà,j -pg+i+,ogJl )a,o.clj Ah*r-ô 4.^ rl.r> ,r;;Jl l.ô ç.o9 eliôj

Urrsir d.qJ$,ju i3r-. gn v=65mr, -.ÏË;Ë fËËlf{'j#:t
.lr"Î;,7,=6,5.10-rmol.tt g C"?i^crb;pJ d.ill ,JCl jSJill ,o,i,- , C"'à,+Sfi,,nt

çt" Jj.-" b Il =65mL ÊJI ,-,,$ & çj-: .ç->T ,rk or p:l+^jïl gr lr3ljSlll J-t -

. $ ,4/âf51jrrx i+ll d}Jl jsjll ,l'r- s, zA\ln,+3sof;,p_r*^elït etir51

lAf,),,], = 6,5J1-t mol.L-l'1"'(<) )i -

!-É: l_;i^ rr*i-r ç_ri >.-r* r:Jl 
"J.l 

cr+ .'Jt-+t "b é_,r*l \.U;:Lrl ClJt ù-9 -

.4i+g 4ir.,1,,*.,qJé -,tr k+ x* ,â;1.:lî dj
;*f,rLre

.C"?àr l Cu,u s ,<t)fir l .aq,, 'LÀ cjioLÂill çl ùl.:liri^ll sti;3r;Jl -
.lF = 9,65.LtJaC.mol-t :çrl=p iir.lJ -

. K = 10'* oa 3cufln, +2Alu,=F 3cu1,1+z affn, LJ'1i3$ fu:rÂ^ll ùjlél 4ir.1j -

.{lag,.,.,.rl É ^*.,+ltillJl 
:rc L.r^r .ll C!+Stt drLiijl €:é e,., ,;+d,,;<1 -1

.r-l^.ll d[.ij^Tl LDÀ 4.,É" 1+^S]l ie.*+*lJ ,jtillll J;till *.r. e ,rlll_9r )L-o e .r:s -B
.,r-1,,r-jl 13 *IliJJL-Yl fuwll +. -g

. Cullol*ï.3çïl -É-É i"S e+âi \4$e ÊJlJl ç! ËJlll eLJéll â-r.S iq r+jï -4

c,lÉ;Jlg q.,,Jâejl :lgo,Jl 
"ae{

. lr"?à,f = r, 6. r o-t mot. tl
{3iUJ+ll gÈôr ôiel.ii :o|.,,131t rj}lt

, C,H,COOH el+ybg+Jl 
"riæ Jtac;i,rl

#ti qjrl-ë.og otoJl gp *l+ybs*Jl 
"zLe Jlst,.n., 4-^gl.r: ,.sjl .-,*r*Jl cr, o*rJl hô é-r9.r
. c2HsoH JyhVl .5llc elg',tieJl +.rr,b uéaJl hô

. c =t,0.t0a mot.t,,Jr lt ojsj-r I/ A-{> é!-dri$rr Luo,o.,l *iïH "ffiflÆ Ë-t
.pH =3,41 Lsl ùlJl lupH4"p

'LlHl A-É" 1+^-6,11 âlrlJl.r cj..-tJl .Jr-:lt Cil
C3HTCOOH.'') *H2O1r; C C3HTCOor"or +HrOfo,
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&Éà$ft - 2017 À{rtrJt ôre'"J' _ l,-.,;@,*sr eibeJ, ùr_, "x,"ll ...t a+r*r+:,Jl I
.{ag .r,'- | r pH: c ry+ 4"É1j^sr rJffi'Ï'f'ff li;ï,#:j :l:l

. C.H?CooHoo,/C3H?Coo;or i+:.rj^ll pKu $éLI -1.3

u,.ii rb ùcrt-ir^ d,ÉJ+i 1*r cqJ;-r:..ffi'.ilffii';,ËÏ-ï,H*"1[d;ri: -2

o^ no = 0,3 mol 6.1^11 {yS .** gj+ ôyj"lt çs3t-,i. 1 Llr ii-- çs J.àâl Jrïi'f,î-"o'6r \.,rrrr ,jÀ--,j-,Érr ér*Jstuùâ,osô.ôrJtIeLà! .= i*ù;r 
"*^r,1..,c,-r,Qyr. .âj*yt Jrt_û ç!r-rô:l:i;yLr

o^ nn = 0,3mol ârul i;'S 
"É e;* ciYJ ll t'31*,3^ tt 'l:. .95i il*-n;-** :^+sl !_,+ill -

.dl-t45 dclri è,-JÀ :1:1:Y! oJ"LiTl4trtl ùs-.,1é .4-*Uelf +:r..,i er: rj;gyf
ê$il'ç+il Jl*ll (2) ,S,^tt di3^r ,JrVt !r+$t ,Dr ,J,qt eS ç-:tt J}.ill (1) *:.Ur .p-

4x (mot) .(d*tl ;r!rl ) 4JËI q5j D1; ,J,$tl

lrl$_;Y! û+i-;ll g^ isHl L^ -2.1.t*î d,i#b,,,<!l ù*l'Ëilt çi eci:il É ,l_,,* $ çrs,j"diffi i; Lg.:.r- -2.2'*'if,,|*iJ î f *' *9,*l f-lrJ.r,-Ë d,r,rilu i'*i; .'*'t.4$nr,+J+i!r J,l-i-r' ;'-*gl.b"ild'iË, i;rî tr Si ffi }.i
g$l ar;r:i.ll a+:It !-r+Tr cl# il. e+r.âtt +t_r+lt 4+rît++ qiislJ cjl_!-Jt Él *.pijt ilJs s& .JLt

.J*U'ir Ji ùtd çliiral

Lr'':rv 4++,* 4Jrr" {sgs# Lv" cur er* c,. s #lf,S Hi5ru*
.'JuuJl #l JJl+]Sl âja..,.llJ+.ii,à,,,- 6r â-L-t ric eul elJ lJ*iJ ur ;, qliiH?ltr
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:$ ilCl dé -1
É À=5Cmf tL,=4cm I t )"=0,2cmI

:elJl gt- è â+J^ll Jt-,iiil i^e-;- çs'*l -2
! v=3m.s-t I É v=200m.s-r f É v=2m.S-l I

:ç3 ,tJl et- x}^ .l$"t i tn.l' ét AÀJt -g
.t=3s I É t=0,3s1 Ét=0,03s I I t=8sf

Ai-iill +-, . SM =6cm iàl*lt+ S 6,u^lt dp .lr.$ e elJl eL* d,. M â.tij J,É'j -4
. r ,*) Jrq S al"Âill

:çrJUltS S ê$l iltLi-l3 M ilôtt alu"i*l grs â3)'Jl .,,<r
t yr(t): ys(t +0,03/ I I yr(t): ts(t -0,3) f

.yu0:!s(t+0,3) I I yr(t): !s(t-0,03) I

\Fgi-=J q*géJVlg q.;LrpSJl a.;4-7Ul go 4car.o;o E g*Jl.tJL.> .s.e J€,el-.À,
.i[lod ô;x;.o qlotsrô,ll;l>9.il-ciSog c,t--*,-.i99 â,ro9l ci\l"-agro.$1" Çl;l:

.â+ô.h.b 9l à,.bt+) ,â-al;>o

çss.r.rt{rSJl )lJlpholg q"tgl A-.,1.r:.J..J! JgUl aie. ç,sg o-rr*Jl hô é)+1
. g#9Jl ù*.o"bi 4-,rlÈ .sJl oryUJl qr;z ç^9,A, ,4s-Ég

i,Dli3^,- oitSll3 rjgTl Ols,l+lt

-Éd fSJl RL ,!,t trl d1ii !ï*l :cbïl eêll
c/Jr^ j+iî ,-É-i +$-,tl nf- ,.,1 îll 

o.ltS lç:-,1 Ltll
l Ljis^ill :it+$ d d:^ ll e!-:eSlt c+SJ31 4J^tL ê^ o!-Ëil|', ;4" ;$1^ll3

L,F i E=6,5V asJ..Jéll 4iJÊ _Ë-Éx d:^_!. dué llJ -
r p laj^3tl: L k.' ;-r-3 d.lr* L+-,-l -

É R = 60 ei ei.-16 ç+-91 ,J"-;* '

R 
.{it rzJ .ri KJSII êtl-â -

L$Jl ol -l$t LtiJ Ll-pr ,.,Jji âL;'. q's .o,,Jè.ll el3 -l
1 dÈ/''rr 

'(1) ê+dl or -lt$ll ettr'6..*
è-r ir* un J,iél .drii.,,. C)L-)l os &3 ,o-- "ri]l ç+6Jill L!.!;>:ll i!:: 

"J' 
c)lt 't.t

. çf:ït cJ.-J^ll

.iJlJl crl-!.1-.1 aJY+ çUéll -ISIJ re Ëù':,ll J*y.i ,Él$l dJ;Il .d r-. :i -1.2

orlÂil3 Éhll ÊlJolll .,le 41,,.-À r*i .L+ôjll o.à -!ltt pl.uil â-,l-,pr U"J'I^ll pt! ,+rûl-3 iL-,,lr" é -2
(2) g..Cl C -.,Sll êtG , t = 0 âlJ -rie g+ti .L-,1X1 ot{aJJ

çl+-* # un(t) -Éê,*it -ll",ll dria,rJ' .r-.,-ll J.-- 6é)-. çfui'- 
il:ïffi

.À=6cm I

. v =8.10-a m.s-r I

1 ds.il
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I I r*gfl *-rlâ}rl ùli..:-oXl Ir rtldx;Jl Ê$lr.Jt ,rl I ..' o i*riri-rJt ÊitrJt i*,r.'i' - rlr ++<:lff rl*i+Jt{f:

t=0 âÀ.llt rb ..5jâj.IILJ,,L.oIl (T) i$lJl c!,"J

.un(t) i-:Ëll 
trn', él i+I,àËlll4hlJl c$Î 'Z.t

t

. t cl.*!l 4l;ll J#,É +Ji .u*(t)=R.Io.e-; cjs.'i' Je {!.àlilll âJrUl oia cJ* ',i() -2.2
' 2 di(^Tll ,.slsr.o cDjû-L -2,3

. r= 5 Çt d ++ÉJt L:& 1+ Oî Cl -f
. L = 1 82 m H d â.nuiJl Lt+J=ill d*1.. r"S CÎ ,!is: -ç

.t, =, A.Lll 51ç, e4;3lt i fu-l '"Jl 2rn, iÉtJ.ll 4+ .+:i -2,4

46
2,Jsill

g".'l ùd,eàl :ojtSll r*Jl
/rJ^tl^ g^ g,:r.lt ;;i ,!3;it'ill di\i.iïl i-- ùi ù#^à:Jl Ë.:-n cr ûtJlJ E-:lt ù*g i*,lJJ

çg.r..-i1l iÉ+tl+ fË d+= relril\ 6j+ji X 4L1S^ Ë-,1l.r ){l:.i.lr 3 dis^Ill ,É ù#11 ,É+J+rll c+É-Éll

u0 di",l rE, LJÀr^ll & ur(t) : uo + s(t) :y-l E. \JÀr.'so u,(t) :P-.cos(2æ.$J)

.ù1"-à^ll -Ë-+,lt s(t):S*.cos(2æ.{f), jê ËJ"J*^ll 4S!l
te\.$ll ê-lJ Ai,Li, ,-,lÊ ùJ"tj^ll er;t" f$l u,(t) : k.u,(t).uz(t).g:>ll ji 4 cJS*ft ,:.:^ r'.pn

ÂLtSiJf âJlJl ij+^^ 4++_1.4i+Ë kd+F

3.

2

1

0

-1

-2

-3

a,JsÉJl

ur(t)

0,5

0,5

0,5
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.m J A ..JJ*FI l:r:-o u.(t):A[1+m.cos(2æ{t)]r"Xz"Xr)cJS,i,-l'q4! u.(t)j-illl ôi ùl -1

.4 clÉ^iJl ,-,:ri. çHU-t-, - 2
jrll t, .u;3113 d.tJl jrll fo s_.;Éll ;* $ LS r+_ri -2.1

. ùÉ..àlll ôr es 6313-l e 1'11.^-:ri!1 â-r; :.r= -2.2

&1iL". sjlSltJ cblt Otej+lt
dltsià! d;r" ls.;' Lt;r ;ç!It rSJl

ùs B,o>-, \^99 ,rL;,lJl J..9 -f.9 A.-IÈJI rLabll J"â9i cr, èJr Jl d;cb., *ç;
..trl^iJlg q#Jl aeWl cLrg ô;ote"oJl

.èJJJ q+b.slc qr;lgJg aJ;- )g-a9.5r" qS.r- 4--.,1.r>.sjl tr+Jl lio.srg,

: ùij+ dr tué- djx aJ- è d* oUl
céYl éJi-^ll i-,111+ qq3U d3L ç-JiÂ-,* A'B'e_)+ -

(dS-tt :hl) éi: ,,r^JrL.* B'C' c-ir' -

,m=65k9

X

:*h!n
'4- il J. J',Lll ali( _r JJJLJ

t 9 =9,8m.s-2 -
rq=23"'d+JI fulj -

.cl;çll JSil .I"d -

: cJjt-Jl .9Ji^,..Jl ,,.!o ÂSett i*.,|;.r .{
l+:!l (A,i',j \ êilf .'"é c-jlj_, d-iJt u^ iJSi.lt (S) ie_j,.+^lt JJ*-ô .É_r G 4S_r= cr-r:,

.lrJJlé o;a3a-r t"a_;i 61-r+
4e r^+^' élt$'":P^ff3,ffi.,L,,

. AB=A'B' ,i,r- 6)lu. JLÉYI-tijl ,,,..,- AB di:tJl cr.i..*ll *L O 4S;r- a:i
. f = 15N Ç$ i!.Ë é11S3-Yl6-93 ,',.r- ré115i=L (S) 4eJ +llJ dElJl éjL,*ll O* ..,"td| é

G Jl-ill 5-*as-^l vo4cyJt lÊrt-iél;+LàliillâlrlJt oî .1;;,.lj:$o.rtIt ù;tilt ,jj+tt+ -i.i

+=g.sina-f jisé\isl
dtm

.c-l b r)^ cjsi.+ô:.u ,vc(t)=b.t+c ,Jsj (slc ful^àliiJl alltJl oia J=,,i(,r -1.2
.90km.h-1 k S c-_!^,ç B E;lt ,i^ 6 ;.rill 5y JJJ^ a.tJ , tu i.^;Â efi-l -,|.3

.(S) ic,_-"+-ll .,le LElll .g;i..*ll l6Ëil I ét irrl R -ôù$lt :+:i -{.4

: {r,iâIl crJ[..a.ll ,F Asdt 1*'l1t .2
ca::..*ll l* ;l+l.-,"Lill e+ . C' e.:3Jl d -iË-fil B'C'é'Y1 c, ei;ll 

"Jr 
kjSJ= ae-l,.+-ll LL-l.l,

. f ' WS ii.,fj éIS:-YI 6j ,*t- éli-$:Lr (S) 4ÊJ,.+*llJ
.l+l;llé o-.;3r.r o.-_.1Ï 6;.æ !I-* tAii*+i C- d â.-JJr^llâeJ"-lJ G âS> â*,1;r,':3

.g;-,1lê l+'r ).-Î !ôJÉJ i-b.l .l.rs. 9gkm.h-l k "Â 
L_r.q B AËill g,.6 ;_rijl _É_* _,^;
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0,5
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;SJÊl L:\;tti'++tl !r.yt 4é-*ll ùi l*jc f 'cllS-Yl iJs âr.:,:+-ri ,cr:il o.J.3Il g_eJill ,j;+tq -2.1
.â* =-3m.s'oa G

.Ac'J"+^Jl .-Éy aLt I 1.âls.llt rr- -2.2
. 6 -,;r"-ill 1S-*.i>t ù^ BC c--J.Llt aitJl eill-l -2.3

sJl crl'rl4iLL i*,lJr ;o:t-i!t rlpJl
,-st*iJl 4irU 4,o,*9 r.,r:uJ uùrrtg5 AJtrJl é;,b ,r.o,Lirjb,\p.lJl urlg; Jl^er..-rl

.qrg-ir;lj 4LtiiJl 9 o,l- ll tlgo.Jl LF9+J t5lJl q;,;U -rræ";J qjLo,s'-l çfa19 ,n,\,gS1l

.,g.anJl .p;s,9.=F5U99.'tL.J *:.lJl orlU a.oj r*l>.i.sJ! -+r*J| cr.o r;+Jl ljô.ir9.,
.qgthjl ùth.h>ô JUér-.,b . *,àil

\+
B\

AB ,,'J" ô cl.-l C 4! 4iË,.r-l-, çlY3s eIL s. Cl .rly Oé+
,''5ll.Jl 

6^ éÊ!L (^) eit JJÊ*l i'-ll+ Jo o=1-l:î ejc ,er^rl-:.

.,,!,. ill )r,-9 -É_r. G cf -r*_l
(A) Jj-.ll ,J-n çr+_rll .,.-j^ll d liài A8.,,#'îll -Hir

4,,Èj,* gj-\ o-1,rsr é ,Cjtjtt C*J l A-r.*rll+ 0,=0,8rad !:1-i1+

.ç-rlê >.-Î U:r$ agJ $. 4S+
i.,-,,i11{ 0 ç_lljl ,JJ.-Àib lLl dK $c' ,-!.' ilf 6^-J. ;I;

.(.-.,:. ç ds.ill) ôil-Éll c+d
Ut l- tà o:+*.r q--)!Ct-.;r1.t+-* d'- çl ,rl:!l 15-,- cr-ls

C+jl âilLl l,+y c dr. J1JI oSït dr."i,Jl_r *J C+Jl ;é1L11-'+y.rl!l ùjl-É q,.._r _.r$*:

.glSlS:=)l Æ
4$-,-ll &ûll crl_.,pi:4Jù1+ di1^ill ,élsL d:"J

. gâJY+ .yt:ull E"

'i,lY+ .ll_ri! E i,6"u$3^ll ail.il J*yÉ .,x1 -1

. e {:tjt c-!l_, 0: Jo : C

.çl)_fll ,:l\",11 C ,"Jl i.ir.E â.orî sr -2

cr:,,:ill !-9ljl 1'!l ô1 t^Ic, r Jo L;I r+:1 -3

. ô*o =2,31rad.s-r ol crlê
0 0.2 0.4 0.6 0.8

r::,':i::..r;t-:a::.;::*.a:!*i-?:i:::Ê-a--,:è::->e:ii-:i:€1î-:4;-j.;r::j::::::::{-;'t}i:a4at$;;li-t!'ji:
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