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C grc.tt- 2019 lJrJl i,,grrll - \uus+tt sjrJl u+Lrtl 6lssrTl
(+) t 1i; : i*abl tgldt{rr..., - rlargtl3 el+jrill :ôrlr -

(.bti 7 ) el+.Jsll : I ixldll

l$,,. ilI I IIc I rt*Il
o+.1li!1 ClillJl s-rJ- -l 'la.ll c..r.r.,. -.ljl , ijeTt ,-à+ cr i*'..!s]r *L.,,;Ëll illjls ôYt-,i-l ;- élt+trKll ,,:^ ,J-J-l

....*t$iJl çr.! drljtiJl rÈr{ J*^àri J

.elt-g.l:Kjl Uà,q l{+i,J-+ u$f Li.l+^16,ll ô)J=ill -à+ c.r;-,;.ill l,ie or crlrr

jtê æ. crt**.rt++f cju,ril sr.jltestt - f
;+;lEJl iJ.:Ul .F: el*l+-r:Kll ,.p,* cll- ê^ cJ'UB ç$tçaçO3 iir*lt çi p;rgJrSI eE-r.-f dr. |-t-I ,*Klt ùrSit

CaCOr,,, + 2HrOi*, -----+Ca,t[, + Corirr + 3HrOu,

it6 e f:0 iJâ.lll ri' . i\-r- + gæ ÉJdl t*l.cJ'ti3lt l.cJcj.jll egltæ;ttiF djy ej;!lor L,,Js

c)^jÀ . HrOfuql +Cl*, éL;rLtKll,Jà^ldLcL!-criyl-ri;"S-e64ç9*,l ÊJ$tSllcrUf-Él no 6$Jl

JÈ:i ldS.ill ,;s! d:.J .e+r^ *,;!*- ,nr O-rS:^lt O-+.51t I ,<Jl çltË jtè Ë,çt f+ .% =lggrnl r-+= -E*tr .J"
.iFjllllY+ ,*i-ri-llg-1lél U .rl,/S .f;Jy166,; æJt

: Cgll.É Ai$l jlXl L... r iJtll Ç_;r âa*ît 
"l.]iï qr$

f"- ,iî J+i'.r .P=1,02.10s Pa s T:25o C:298K
. tt.ll 

"'l;J ottiilt t-rtrtt

JsJj r )-lS ljtè Aitjll O_*5lt f ...ri dE jl.,à ûl É-Éx
.pv=nRT:oe âLlslt citjt-ill illslt âlJ,- ùi

. R = g, 3 1 J.K-r.mol-' ; il.lSll ôljlJl i+ll 14$ ç.t-t

,:l_jJl âllJl iJrL-;,J'liill çLjl cl:.rlt cjt 'i-t-l -l
x pi:!t.*y': gl ccrl.r-;l! ç-ll,'Jl dlàill ,J .rft al"tslt

(ô 0,5). x = 41,2.V(COr) : qisi t;Jà.1 ri" d'tiill

l dlElll
(ô 0,5). cJtli:ll . :' I ù.j t,,rt'r. !i. .r.s -!

ç; ,.J-il]u,lJl (T) fJilJt d:^J . tl:390s ALlll $Ê cJelilll l+"sÀ11iÊll .et.s:ll ç.lt ll ellàill *i r.r.s -J

(Ô 0,5).tr dr*ÀYl Ô15 elôll

rJL;rr.pl$l Uà.rl gJ/ drCs. i.U-fjp,4$J.Il git dirlr. i-Llr. - f[
cJ J-i .' iLi^ cJ.,L ri-r ç.rll cyg, él$. J.$;u d-J* 6-p.L- i-l-;.r Jl glu-lt r.,. çJEII e;pJt l5r d éJlil

.C!+u;éll,..J':â^l çJt-
.(Sr) dj- .È .t -.S i-r^ 100 4i^ L+-: , ;;.r. i 43;rl-1;t .Jr" , rLr Jl dBtJl

ç 25oC ;-,rl+'ll i.r-;r .rie el.l"rill ë.s ,'.d - :crtÈr

. K" =10-ra: ,tJl;rJt çt+lt _

V(COrXmL)



O gr-,rtt- 2019 A$dl6JJl - tcrrlLri$ ser]tnl!.drgLirït
(+) I (i; : dÉkil ÊJldt {+.i - pr*^r<rlJ rLr;;ilt sirL -

Jll'j$-É HrOLr + Cl*,clu+ 'rKll1;Ë^lçil-,Ll*â1"-l:l (S,)d:ÊJr& V" =20mL ÊJtJil,i
4 clt".lt (1),J=il1 

"& 
t1.-*: .ûL^à"ll L,:.^-ll VA ê+Jl iJYq olc'fslf Urtl p11J*,Ë ê$! .C^ :2.10-2mol.L-r

.2 û{.itt
ûHi-j^ll *J' Jr--lt ù. É)l. eljr O3^

dr^ .K jS-É dltr$nl ùrJ3_tt G) : e)
i'. 9;ll ç.elill t$ : o-"-tt grilt

ijY+ priilr r-lkttd Mi*,/Mr,*,
.(3 rJsill;vo

dgJl i+:"Lll {31+4lSll il.rtJl çnSl -l
(ô 0,5).i-r.J'-ll olr çLil d-tJt

,*^ j3l*t VAE ÊJl tri!1. -r.r: -!
(mL)

(ir 0!25).jiLqill $c,-it"à^ll e!-*léll

i él$J^)rl C" ,JJ^tt j$-ÉttOi.x _S

(i,0,5).Co=lmol.L-' y5-r^Jl. à!:t I ùtJl

n(mL)

rj_lh- ,:* ç.rll1S,),ùLll i-".i!l+ -4

:l4L
d'tiil i-i+tl âritd.$ll iJ.rlJI +Kt -4-l

(i,0'25) . clJl 6^ é!li. r.U

pH ,(1) sLill,r-[c t.f-icl r.:.:s -{-!
(itr),25). (s,) dJ-ll

d,r*lCliJJjS-Ëll 6l+l* r.r.::- d-!

dJ*lr a [unî,*,], [Mu*,]
(io,s). (s,)

a-$ 6:S*t-a-a

(ô0,5) . pKo0{Hl(*r /Mr(*r)

(ô 0,5).pKo(Mï,*, /NH3("q))i+ ,â.:i}311 gl+:=:Jl dit-i*l.J ,Â,:. ti .s3i -5

(ô0r5).,-il-à"ll VAr+Jt ily+ [NHr,*,] rF éitCt sL.i"lt æ -6-1,/6

.J'lslt \,lrltopl s! us[Nnr,*,] C;r.]' i5it.(3):i(z),*+:"lr slr 11;d=iJtdil-,i-L 6,r,l-6-2

(ô0,5). pH=8,8in$ll



4"ùiral\r8\
gJ-J.ll- 

-2019 
i;rt'.tt i..pSt - bJu'ttElt bJnlt çjLJI i,tri.Tt

(+) I 1i) ' {+.at+.,ttt phlt i+J - rls;sll3 *-!r;ill ;irt.r

dl*Jt*Juil6ll aà.. st tul,/Lr.J€SJl dÉlailt - t|I

J-r^lt '-.,S; r Vo:500mL 4-+- H3Oi,q, + C[,e!-,r+-,éll ,Jà^l çit- dJ-J o.rf+gJf ùl.ilt jt+jy

il+-r*ell ,5,rt-i3 jlê èl-il-Er).r .-É+ll .l-r+ ûÉt$J" d+!lJè Ogél cl^ c,Ur-r-,r:SI d^,!l . Co =5.10-2 mol.L-r

.5Yl rrr<yl tl.++ *,uKllCS j[; : dr.rlislYl .uî -11.*;

se\br
t Clrr*r /Cla"qi , HLr /Hr*,:L"r çrt+_x5lt JJLill lJÀ ,s Oulis"lt Ox/Red gE-3.r_.l*!t -

.lF:9,65.104 C.mol-l :çrt_!lt -

(ô 0,5). r;Yl -;13ç; &r-i çill 4Ji1+4SJl âI.i,^!l qisl -1

(ir 0,5) .A\-xstt CblJt llô d'liil elj.-*ll iLJJl çnsl -2

.I=0,50A iiii 
":r.i dtiJé _f.i , f -g iÀ=lll ù^ U)Lit , ClxSlt ciltsJt ;;l.r d y* -S

(ù 0,5).t=3Omin i!.llt ric i.J-Jt pH i+$ +31

(!i: Z.St l+.lcitt oy.lritt :Z Cx.Étr

.!Lfi.*ll L$l c)c.Li^lt i eU$)l c:lclii! t.y: iHelS-,.r!t _r iH e:u$;.Jt .tiE J$,J

.c.u-Éy I lHe l-l*!dl ûrsl J! e,r*-/l 6. r*j. dl 6Lsl clc.lii ç.:g

. lMeV =1,6022.10-t3 J r No =6,022.1t3 moft :j_plSjÀl i:uf-i ;Crt$u

(ô 0/5).61-$yl t+i clcl.iill rJrL- +Sl -1

(û0r5)(.r.r'Jt "lÀ'!,É Jl*-ËTlé) o+Ilt olsl.gYtg;r ua i.i.-lteLt-,pyt .r.u -t l-2
.ÈlJilt .Ji eJ^àlt j-iijl i--r- :6tJj]ll slKlt ,;-iilt etl+ itC LUlt iill" ç;rl.,i _l

.kl ijéJt c'l*Jùll clS g3 a g^ l-l ;tjilt iJ:S -$

.(A<20 iJKII "r:p)a$$t.e;ll çl+ll jt ij)t rrâi.J -C

.et-$ldlelô fne + lHe -----+'lc cJ'tclt-r

.ç.iS ç-r.1rr.J'w ç:Cl -,1tt'iiTI -r

: MeV io$,,'."-l r+liÇ i;[.tl LLr n dt^ri-tJ -3

(ô O,S).r:J*lt llSl B,\J!l iît-L -3-1

(i,0,5). et^.$Tl hÀ dlÊli: ,:Pi^Eli-itjll i61Lll -3-2

(ir 025).ej+JÉll g"" .sl3 cl-r ; p-r*-1.i" -r.r'll Lr. r-13 cJja 6LsYl cJ'W;çt .r:rc' MeV i"-:l! , ËJ.rJl ii$ll eiti-L4
ii_.rli. .r 6.-_rll oie ,jS.t .:1,-6)l J ic.U*lt ; iitu Ê.-j ( tonne d'équivalent pétrole) tep 6.s_ell dt d-J _5

.*,plo.Jl . il.lr 4;n{;,!.ill ciilLll

Et=4,69526

Ez=4,68456

3n+2

lH+in

lH" + otn
Es=4,66697



O g**r'- 2019 4llkJl ôrrdl - t*.rrl+tl sCr ê.dr 41bi.rït' (ç) r (i) : lÉqJl rul*lt 4$ - r!.ofll3 rh.,Ëilt :!.rtr -

.cJ"l-Ë+ll çr bl: ùL él-É.1 cJ'ti: rt" i;-rJl 4,2.LOto I iJ"-sôJl elLtlt l1gp J3^i

rr. (r-1, ô_t^) 2 g CLr.iY ;_,1;Jl éllil ijÀLç âit.L ,Jc d..-.ll dl_pt i,ri él cj_r-Ë+lf 6UtT lul n ç y+
(ir 0,5). n .+:i .r.ù- ̂ .Éll rr. (.r-lr,J-r) 3 g e e*-,1!- SII

(!il$ rt+.Xslt : lCx.,slt

...Li" u: di.l* J ôL+,i3 3 cJiiS. : 1p;1 ô)*J. r)" L3LJéll i-;6;!t gi":.cr"+-J 4$t+J{Sll cil;l.rll ùrSr

:+_Fll tb or er-rs

.-É-r:4$i Pç ,.,L:ll çjtj3 iJ.t+i-l -

, fullÊ ftlÇ 6_;l.r çf 1:-r.-lt drq\èilt : i>ll ûl++$ll -

.q;.;"o i-. J," Llf+ii-l-

4+llj. ru,C illrl i.rr ota.ll l-ÂS" OJ -f

:i.,r I dsill çÊ d3*ll,/t+Jéll .,r<_,pll û:Sit

tB âS-ls' -:élt4Jj -Ëê,.F _r" "l_r 
_

t C â*^,,11 ,_,"i1 L.Cl ùiiK- -

.r Lr.. il;.l.tj n ai.:ll s.3l d_J* _

re&+Ld^ji^r t i^.ttùt! L'e ..*-r.id;1,-L+.ir_

r dqùi.u .cp,,:_f çj K _lt$ll etE _

. (t = 0)-e;Jlrill ).-i LÀ\rii iLsl s (l)e*-rtl çJK ett$t cë : R :Ro =lke i4$lr .È R L3ti^It Lr.. r

iJ"iill sc. ,;-il]u",lJl (T) cE J .(2,JS.$ID u"(t) j;Ëll crlJu;il cjlSJl ,rj-j^I -Li g,. ê. çS-rt- él* êlJàl ùS-

.1=g cl-*l!toti
(ô 0,t. u.(t) j.;Ëll trn-t 

r.:l'l 4J,àliill âJ.rlJl c$i -f-f
(ô 0to.ËJtèll û)[è! r+ ËJ.ûl- i J.$!l i.r.l L$ .u- -1-2

(iJ 0rS). C =120nFçi . iT<Jl i*^,, i+iô gl u^ cii=i -l-l
(2)C+_rlt J,! f *Ltilt g+_rj,l .ilJl ÊlJxll éË+ L.Jb -1-4

. (t = 0)3;tê l-vq )-1 tÀ\rT" iJir! rie

. àT<Jl q(t) &..Tlt r*r-ï;lt iiLàlÂltiljJt c$Lf _+f

(ir O,s).ÛiiK.ll #iill
u-itJ dl' Ê3 

.6Jhll + _lt$ll(t) i.:.,ill_e po fJ)q;-J|.:l! E,i*[s]l eru.ll.J^_jl â-I-ilLl iiti^ll 
-rr+nn 

,-,ril -l-4-z

(ô 0,75).ûFill J)À E, iiKllâÂ.Lll

I dr^itt

2,JSJrll



f; eJ-J.tl- 2019 lrtrttiglt - t+JUl+! sClêlllgtrieTl
- (ç) I (l) : i+au*tt flldl4f.i - rlagJt3 rr+:+il :ôJr -

rf*ô ptÀ: uP,Jtg.ttn1.Cçaiii.lt -Z

d,ri:S.ll .sl e o-3!t d-lt r L+,iJt dJ" ù-r5g 6_,1t.r çiil
LlJ.Ë Nlo.rrJi trg+ Lr._rEi^ lJiJi é+I+GBF rl-lr. âI-tg d,É" .lJl

.(3tJ$lD U- = IQ6ld.u.ti ag,,r, Ll.' ll

L, : Z,SrnIIL$ll 
"J" 

L; i.C L LÈJJâill cl.L. t-,.'-t

.Rri.l$-1" nLJli^llJ

Nz :12,90kH2 J \ :6,54kFIz ùNJilJ L.,iI+ J . Io = 0,71A iU.-i Jt$Il âlLill ir.,ill û_}çi No.r.:_;li-'^,;1ç

. I"ff = 0,50A i4$ll Jl$llilLilt ;.].ill JiÎ:

(ir 0,5). NoU J\ -2-1

(ô 0,5). Qlr3çJl d.L- i^,i eiii-l J -34g oli ËJJJI iiti.il ôllij Nr; N, ùi o. ô'=, 4-z
(Ô 0r5). R, c+'"rl -2-3

(ô O,D.cj..n cJr"i+ i.r'uJ aJ"-3ÊJl ËJJîlt é.nit!él d.$-lt .$c' s,,.'"-l -!-{

**i'$ {+J,. dl+fLl-3

.elj;T i.u r.=I.$JJJStl eJJ- s" USSi ).;it* t+SJj Jl.,l-l q;+n i+J. dt+it-)

. 4 dS*Tll ,/ rJJi. -5R t-S Cl^-Xll ellj! ËJlr 6. Ë.rl-r."lt ËJhll Ll-,1'l d,J^-àill d.,jn ,âj.Là^ll iJt iYl cjt'ït-l u+

(i,0,25)f " âllii*ll i_ju)J ùri^àilt eijl" çni lll- -3-l
: Êà- çiLj'- LJ. .r i L .lj 4ltJl ôlJirËll 65 dis^ill .../ (4) _r (3) _r (2) : (l)c,!r-i.lt d3.j -3-2

ÉûJrJii.K2J Kr ûrf.tlill3. uo',*

t.}r:ii"ç, 3Kr C,f*tlill e uq* *

tg:ËLKr-1.5[-K, 6" us, *

.ù$Iufr:f, dr;*ttiltE^ uron *

5 d[.!l
(ô 0rS).41,-SlJ^ll ,J.1"\ uru J uaM ùijjll cr )S c,stil9= )1,. .g_ji

3 dir.ilt



Q er-A'- 2019 {crbllSJL$lt- t+11l[Ég .lr.Ftteibtrôrâ,i.yt
(ç) .r (i) : 4ÉbJJl rrlrJl 4S - rt glt3 et+j4$r :ô$n -

o
Ë

dÀf: S.Si s!:r*^Jt :C Cp/g!!
éDlil..r II.,I ôlÊjrlll

.( l.Js.lrD m rsrrs (s) 4iJ5 t:0 iÀrilr..i" .4$+Lyù:+. âjislHÏî*t;ij'

: ,-+C /+JSlt ê;J
. F çi;_

i=t.Ë d+J*lJSili-!te**:" n r (À>g)i+*_r"f".U l" e, R:_À.i irÂ!t-,Ui"iJ1 ,tJ*J J,,3Tj_

.ç!iU .*a-r ç.rlt o.:;$ a++.lt+J"I-* (O,Ë) C*,..s +JSlt iS-r* irl.i

t m=100g- :&lJilâ
.1iJU:ltËS) g=10m.s,2 _

..r;ttiJY+ qJSJI i--". )-JiZ Js.ilt ,,.r-i" d1"i
. ...T<1i.>$l iS-*l olc'_uJl l(ï:-ï dlt iJlàtÂlt ll.:UI Oi C;* _l

(ù o,s). 1Y*!.u=*ût rn

(û 0,5).Ài+ r+:L2

JiiiTt Êt.L;lt ôri +éli p ùjJl ir& eijdt Jh,itji ii_r-.,Llt rr,ilt ir,i R ù:rj -3

(s)

z
l dpilr

(Ô 0's)"ilèll ei.Lill Ll>;. r
â-!l v,- cll^î)Vo >vrda5*Ço =Vo.ili-.*l cli*Tf ,s !*î_., , t = gi.!,lll $c' 6 O: Liitt dJ. lJ5lt ùVt d*J! -4

.( l;sllfuo]t

.tsJÊlj-u-lr,*^-ilr r Jùlrii.,.Ë B-l A,'r- v(t)=A+8"-lds^tlr.,IÈi:r.àti:llilrtJtd*++

(ù 0,5).ks> D\À irJsllv(t) b*ltt_È ,:--,^ .Js- !Âg j-ji

(A) Jr.-lli$li+ Uo

futli$ ir-! rybtl jt*+:çqt'", iSJ" Lt;r s II e*lt

.Llt- i-i.r+ gâlË3ltÊS r-{p u (le gravimèhe )rr4$tJÀltù<4

:ur" ûjS- ç\.1"d jkâ,ll hÀ Ci..il

cl. -,rL ; 4f 1A; JJ-.jâ,'-$, Jo b.r_l*{ e-lo: mkjK3ç tr.l_l-ô é-r" OA J* -

5-r^ .+* .(Oxry) çri;ll (Jrrj.*lt çs (^) J.,*Jl dr- ;l;eJI â$J gul . g : L:rt1

"(3dit'll) (^) J r*ll LF OG = / iit ,., o ,rJc 6 J g.ill

=-C.6k+-r'r+_t*r. d*Èq élli _r ç,.*i;Jtrc-..r JJLILJI gt+_l,lrr ûfu çJrjJÀ Lt-.U -

.it+rlÀ l.dp JÈ'i dlJ3Jl i*-.tjg -l !*_r il.tj C,-*-



{.ùi.â,ll\s
B\

NS30 O gg..rl - 20{9 lrhJl igcll- tùrr'tl,+ll **,'Àjt O,.r"y' Ï
(ç) I (i) : 4Ét+.Jl r+hll4F.i - rls;slt3 ir*i:r :ôrLr - 

li V
i / =58,4cm

É C=l,4N.mrad-t r

rg!.rl-.jlrl$c. J+ri 0 .:+1. sin0=0 -r cosg=1-q
2

. nt -lo.liL.-
. ûlStSi*Ytd^i

.JËt*ll çjl-di t-;! â.r..:lL gç3ljt te l-r \ , t â.Lol cJS rrc. OAétJt C+_r &j
l.o)iii A.LJ .i" *++ L-r- ù:è Lr_lF É . .+ll ,r+r"ll !r! ËJJ,-0, o*Jt;ç jjt Hjt-É C-_r^ il, .-ilJf 3.-,1,r

. t=0etl$)-i
.l+!,Li ' $'i €ill ç.àJTl 41J^Il+ 

t-l-U. f*.1ç+:UJtâSt,.r_,r"j
âll.*.,3 0ç3t_,jt .J"r*àTt t*rË-:.rjt ljLàtiiltAbtJt <gt_13.rlt ilt* d éL^t+Jl4*-L,ït 4D,Jt rt.5e! .c$l-l

(ù 0,5).J$*ll 6*;Jl ol3 ôt+\$ll

.g'+-r" dit""s oilÂjjl ù,s-:E ç3ll é!t .eri.,*ilr (u* = o) lt e--l isùt FJ"so = 0.\- e*,yJt Jtiiu -2

. (Eon = 0)-4,ltiTlr Ê;Jr ;iLu

I
(ôû,75). Er=1(C-mgt).02+mg/ .1* tiÀ.I& Eo=Eo,+Eoo çÉ+il^llfulSltÔ;JtAil.tJ*F.iAiCr*-Z-f

(ù û,s).J$*ll e--/l ol3 d++$l ei- çi lS-*J oJ-rliil iJ.ilr^ll .i,gl! l*l;r .rt"ic.tr .+;.il.!c6l -e-A
â+l"àtiillï,i.riJl J= \sq C>mg/ llLr d -2-3

. o(t) = *..*.[i ,**) 
' 

,Js.i *J'
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