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A Jl ;ïbl.ri{Jjr 4jt*t lrJe4tl

crr.qlJlj cJUlâ:.YJ ç!3lt lta.rlr

2013 ttty :\1s

t*r|t a4jt \tir
(,iujl FJ-sll llt,É irt^".t

çfv-: Q*s d.rÇrlr;: r-.r.:Jl

,t 30; r., 04 :ô.tlt U9jct py''Jt :ôrl^ ri r!:.!

:6*ilEll (}e. JÉJÉll r.i .jlll ,1f g*',1..:l (,l9

Jqll el,à {rll

(àij 03) r,lqYl .r *11

,CrrO; (aq) ôLrél çjLn 4Ç y H2C2Oa (aql 4lLslt d:^ J'1Â lr.: ".{r3J
c;12 mmol/L:,$Jl ,j,s- j,,,|j\t5!|(-,à- drt o"vt=50mL.\Ét=0min:aÀ.jll ,..r é-F

: ol:Jl qi-j (2{@q)+Crro/ (ad) er-i:dl ô1*!s 
"rLn 

J-l*,.:^Vz = 50mL tp- g"

:t"rli!l iÀLJl. J-l-ll 'b^11 elo.SJJI ,"ut<\l cÊ^ ù 
-o_Ér 

ù+9r c2= 16 mmol/L

3 H 
"C 

rO o @q ) + C rro r'?- 1aq 1 + t n - 
@q ) = { O r(g ) + 2Crt' 1q 1 + I U p 1t 1
. Jolilll J JÉSrLiJl Ox / Red jÉilj:lr rL -l - |

. \-r.ll -lcli:Jr rL | , .!oLl:.jr êl!! B,i ,.,t1 --

.(l-,J1-lD .xil aslt g+11*.s!l ..ràJ ,t!l "<" jjl '",lr.l .!.i ir*rjl -2

. Joli3l à,^Jr ..-.,-,tt . t- -i

lH ,c p 47@mot t L)

, =-L*dlH,9,ool : âiù,!.lL ':i<i il;rt i:ej j ,J',lii! tr.+Jt a-!t -elr' 
ù1 û-,r -.r3dt

t = 12 min.:L- l j  JÊldll â.léJt 4ÊjJl i./!,,...- l-+

.aa*l Ê ,JolÂll , : -t o.J df - 3

t (mtn)

9 o. 1 ,i.ri,.
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(i5j 03,5) :,illJl .r "ûJl
. E=12V tc4v é\É ii c',.j l+ls '""- 1C 161ù iiùsi.

.R=1KQ :4- ,(2-e.$D 4.,11Jé1 'elJl ,_ri.j c 1.i.- i.iJ,'-l

. t = 0 ms :U.Xl çr,( Làlill éli: -1

,Jllàtnll a-LL"ll + ,,"ù"';tl è"+ ù-É13 û*.'l+ -i

.ÀtsÀt é)L ù* uc@él,Jér jé

:LE:.11 u. sl"'l aÀLJl :*L-tdl qbl'll Ji -ç

.t {+!1+. !1lS ','tr-r gtl.rE a -eA r't5.u"(t)-- Ae"'

.ii:sJl ç! tuji,Jl iiltll E"(, .4.Jàslll U'lJl ,. rKl -2

..r"jl AN+

.lôsJl d .,-lJl ajjÂJl a4llEco i^';i e:n-l 
-j

I = 0 ,ns ;â!.lll i,, , j.j"ll u.!Jl ô1 ù# ,(3-r-K.$l)u.-+

r = 
! 

::.!'Jt ê lqjll rJ* è14

.C aÂSJl â- el:-l Ê ,.r.9lt c'iB z q.,^l -+

.€^S,,,^1 '{,t,,,=Lçr2 :9 .iL-:ll Jl i. l lJ.ll Çél:: ù'e CJ .,"J -+

(.bt3.i 03) :èlElt .r 'ci!l

o ^ i.r. m = 0,72g :tt!Â dDLj! élIÙ .CT-CooH étr$.ryl cÀ.sl (S1) trl- !JL- J-à- -1

.3,3 +JjLJ pH.ll L',! Ért<,25"C I 'bJl A;'2r ç.JÀiJl ,l-ll ,,.r 800 mL çi çill éLJ':li,)l

.(Sr) Jt'Jl $Jr JAs-ilr cr .-'*r -l

.'Ui è. é!rÉ15,)l É- &rnl 4+).tll ilrLJl .-r:Sl -c"r

.Jofdt eri:l !95 '";i ;

'(&) cl-i..tt Ê- Z:'':- ,V3pH $14 dilél Jjê 'ceq d$l t'" :' -.l

'4,76 ua CH , -COOH ICH 3-COO- :â'ri" t$J pK, Jl L'n ol ù! - -À

. n 0611rll â$ u.x 4 riLill 'J-)- UVz Ê> ë no 43r\" 4"S (&) cll.ll .r. Vt\^..'éÀ-2

.NH, 3 CH ,-COOH i.r* 3i'll Jol-lill âlrL' ,'1<l -i

'K ùj!él {:+li ',"-l -Q

E-

,".=,ln=- :$dl *.f' kli:S ù+ J'lfil| pi:) 4, {.ri-la:ll :+-.,11 Ol i* -+
'  l+vK

fei!,n llL . teq çr.,al -r

M(O) = 16g/mot ' M(C) = I2g/mol , M(H) = |g/mot , ù{NH; lN4,)=9,2 7)a

2-Js.ljl
E (pJ)

3-dE ijl

9 r.1^ 2 
'azÂ'.a
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(iÀlj 03'5 ); el,ll .!,Â:ll

dJliJ5:.ll ôrÀ ,Jc çlttll ôl .c!,rj$l 4âlJ: él ,-:lrr.ill bi i,rljll d,l-!il âÀ-!r+ érbJl 
"1" 

Jiiil J+l.r

.ç\-111 lrÀ dÈi.l l{)ij.++, él 
L i-"ill Ljirr s]o , !)nll ','ll^i

d a;1e,3sir,a:10" :<5!$!\,e leBC 6;\,1, i,6- ldii* à'!! ù'i ' i i '.;Jl ulL* o'5::

.m : I70kg :a:TÉ: G a:llÀc 5-x (.9) ,..,t- .-1 1 
'l!Jl + €lJl ) iL+ll e 1"! '(4-,5il|

'g = 10m/s2 : cs!'a

B r,lii l l LF :Â tt = 5s :1!.lll ,,.rr.va=|\m/s:i!),"tt=0s:iÀ.!l sJl Uin! (E U.+ll J,t-1

..pJl :J!"r, iJ.Jl à11Àe sJ^ i'j," ,:!iô cË"J (5-cJS,ilD .vr L.,rJ!

ty

1 S-,JtAtt t (s) 4-dÉ,itt

.(S) a1.Jl alllc -É-r" 1.rU dr:'t ê3 , iS..rÈ1l 4.+t! rL -l :g$l ,,! lrL;cl

.lA {cêil1 â.iL.Jl q*l -.r

ù]j,J!.e,r ùE3rB ùlir,,ll ./= 500N : r.{É:- él5r.l Ë}J Feç-fr 6l'"-ril fC '-j+tt ,sg it"+tt C..::: 
-Z

'BCJL"'ll

.lA ';+.fl or g-JLnll 4i .rd (E lt.i\\ *il:.,LFiél rù: \ ,ùij4i dlill ùil.lll érLÛr

.P i!ô11 q+ L: "1t \a;.,.;\ v" = )J21/s râo.2a C i.Liill J (E 4L+ll d,-1-3

A.rU \ i: (Cx, Cy) cJi ,J3 (S) al^+ll lllto .f.p Â5J- 6e.rl ,iiuitl ir+ UruJl i.b"] r1+.1+ 
-J

.btL-

. BC = 56,3 m 3,d:40 m:iri t-t ,é!ru.1 j,+ I ! el ôÉll 61!t jb+,!-+

(i5i 03,5 ) rrcrFtlarxll

.(6-,Js.ill) ajjg aey,r 1x;!r ia; çF ÉJll dr- -u+ m" cl:! (E lrÊU.L-âl 1r"À J.i' r

.(E çc.u!-)l J.ill *1" tjSJl àe'.Jr!l L,rill JÉ" -1

€jê 1(S) ç'U!-)l ).ôl asJÀ 4-!J ,. .lJr è:.lr rÀ L -2

4-dÉ,ill

9 s!. 3 Lri,é
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I- - " 'ri:l

6-Cis.r]r

o
s.êlj.L-Vi J.!ll 4'! i+ùJl Ërl+Jl 5 ,i!C ;tTl *;6I ,j+Lir -3

,Rî uà'l J,$ , ;. -, , Mr 
"*J\/r 

a::s ,G aËl ç\j cr.rB :aj).r

,1êrC,:, "-l iÀ,h *j,lt CÀ- ùê Ç.cU!-Vl Jrôt âlll.D JS-F tiÂlrb
.4:.+,f '..-l ë,Mr, G rà, Âr:âl).r (Jê1j.L-yt _rilt -,U" O!" i. -i -+

.,.1t t ,,ir*.9; J.ill hÀ JrÉc.l ée ù -+

= I :4+-ill Jl .r# Ê ,J!sl -Jtill Jui\ilL Jii -5

c=6,67 x Id t  60,  M7=6,0  x  tdakg,  R,=6 j6g1t  ,h=3580akn, î  = to  'c ,È+

(;^bij 03,5 ) :,/ ,s:'11 rr qsjl
n(10'thol)

''SJl Lr e+-i ,çDU!-)l çÊti)l lLj,ill (jl *<l 
ê.

1:rr:Jl ;l; t1..11 ,.y.j r!ct:.L-l Â,.i^ 1ùÉ1 ,,L Jr-..11

iitya +Ut .i.ri 24 p3;.ryll -t" .i^: .îitr,

.ù. rJ,t *-+lll
:êt^i !"-i"il L -i -1

.i.,i" ;F _

. jull -

. iiÀb rlj;Jl .L ù,-.x 4{.l,jl â1.:Llr ,._nSl -,..'l
,, ?-,Js.::r ' \4/ 

.B c.,l,c_+ Jr._j L.j,Jl ff ,Va pr1*-lf il9 ! _2

nNe, rrMg,BAl,rtSi :1,llill LrÈll ari ù",",lJ\l ;!,jll lri* , fi,rUa prrjJl ;l; élSiû il.rL- e-.r:Ét -

. , :0à:â l= l l l  ê24 ee;sÀl  G, l " ,J t  J  r !L .  e^V1:  I0mL; t " . -  u ;9 .  rô , ] -3

. rell a.Nq, 24 plrù"ll ;rL a-Jx, o]r', q!4 (7-ds,ijD

rL gl:.'ll ,rJo lrl;ol

.c,à,J"ll k$- i3 Gll 24 .jrrÀl6.11^ :.1À n 6 -Ï

.4i.-'! rL Ë nle )âÀ1 .i,-à u.j.!Jê -+

r = 0 fr ::Jà.!l Ji 24 ret Àt è çj-) .,:.-:Jt p.r ! -4

. n(t) = nle " ,{E),1! ,, n<', , I i,i.i ilJ çr 24 rr$êl ôJr- j:x ô1 c.,nl -j

. nt = '7 
,6 x70-' mol : os t 1 : 6h :i!.Xl j cr:,;Jl êi ç! iÉiiJl 24 1Ju.rj"-ll ;rL +"S  i CÉ -+

irt" !.s è ç!s: içÏ 'r,r ,V2: t0 mL :las ,àlt p.r ,.1*4i. r{: d1= Sft .3.t-!t1 -5

. ry =\SxlCj mot :24 r:+r.Àl
.?\.\n\ "-j ai^ 24 63:r3Jl g1 i-t- ! ri.,!l r. r+- Z 5-

9 ô" 4 i..t
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.itllt t.,à $.ll

(!Uj 03,5 ) :Jq!t Jr,"ijt

çF$.fl 6Lslt LlJ t,]JÉi (Intomational Thermonuclear Experimental Reador) ,IZEX ,..- t\l C.bJ+ éU.ll
.çq,ill gLs)l .,jrro riul 6B:) A+"Lll dJjls.yl û^ rshlt Ç)+ï 6 ,AJ::j I H ,3., H Crr."..r++I çOr\u

.w);.:ix iFe4 &u,ll ;1 t-b,in r:Ji,>l! in c,É}JJl rr: qFrdl el*rryl :ùL. ç,rst -l-1

: J.,).Jl û.-j cr j él!-ç

,ènl *Lil No ,,,Éb:,.yl ;Ji!l $Ê -

.i,*i.ll a+dl û!- :-.Jr -

.ê,iJl '+,:ll eJ|J 
-

.iÂLJl ÉrLlÂ)l iri ù æl ir.]+yl J:il

.k!1:. cJ:sl ê,E,(ix) 6b$ Lull i.!u ùf -i -2

:;'.,;: cJS.l lgll r.!Ur 6!i! Lr..;Jl 1,31À , ,. '. l -..,

.!bir,-r é1r rb,I {,n-t "73 , Meh i x ,l H ,i H
. ? H ,l H ds.:.)+a.jl çXr;l:;6t-sl Jôlnl i.iÉllll 4l*-Jl c!"r (l-Js.i) çilÀlt LLr -! -3

.èllJl 6Lr:)l Jêlii ûÊ ô, Jl i-il-Lll Jl.rL q-,*l -1

.lH ù"1,5g JlH ù" 1g Al^$l oê;r--ll {.iLLll -)lJi",,,.-l -+r

tgl

m ( in) = r ,00866u ;  m ( l  p )  = r ,007 28u ;-  ( ÎH )  = 2,0 !3 5 5u ;m ( lH )  = 3,0 |  s 5u t

m1!ne)=4,0015ui lu =s31,sM:{ i  N n=6,02,,102t mot '1

(!lfj 03,5) ;çjtïl crl rqjll

R = 90f,) : d+- ,(2-cjiill) 4rtLJé Ulr,3ai , â,.,ù" .r,'û.,- +)âj.r{{

I : 0 ns :âJ;..lll çe K âJliil éLl
du, R+r R.E
î*ir,=î 

: JS.':]I, .,l..: LrliJl d;t ùl çlLJél ,:ê âJ!,àliill â..lrLJl ûl iH -1

.Lç.rLr; ,,,rr-t gELl! 83l r,":- ,iÂLJl ;gJ,;tril ;JrLall rJ- ua , z*1r1 = 411 - e-r; :i.!Jl A1 ,ii,s -Z

.(3-Js.ill) .Jo rrl ̂ -". Érslj t'i ç!*- jltÀl e-! JL.!]+ -3

.(3-,JsÀlD (2) : (l) .*-..,Jt ;utiJ çÀ*ll j!ÊÀ)l Ê-! i.u 4,,i,s 1+i' é, Ë ,r.2tr!l p,.e rel -1

.,!,:tl a. et dÈbJl sjsj,Jl UlJl ,).,JJtxS .),-:, .JSl .+-i -ç

.r âr.r; .:ll Lrli.r , E 'b-l\ i.llrxsjl àSJËll -ôé1 
Cjn"l 

-+

f -ds..!Jl

9 cÉ5 i5t é
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:(2) r (1) ùl$Jl êltil i!Û .,lÊ lri.dÊl -4

éliil ,SlrJl crlJl r" :,"*- r41",,! ,,'...-l 'i,, =:1f :"rLç1L,,,1<r r ù4j,ll d+11 ùi É -i

'R- r -

u(It
.Z ;.,;.:JI a+:l.l ,., -^l -ç

3-dr''l t (ms) 2-ùtul

(!uj 03,s ) ,ÉIllouél
{:":". Utl cJ-ù-l ,b< -"! Ai-lll ôlé lHl 4-ellt irJl.Lll iieLJl .j} ki êrfr çil ô!".Jôll ,i-È1

.4:Élr:,.1 ]-oJ* 
"1j.r 

,salLJl JF) (JàJtl el"- oi ,",rli el6Jl (r.lo '-.1-

. r*9;.1i a;h .,+t dq: ,m :80kg ) *th<" G kll!. jÉJ" (q AL++ 4:l.Lr J.LJI er.jj 
- I

. 5.ti:; " a':s-> Èû r4iIL," Cni Jp 8s rlE l? ÉfôJl è-LirÀ ,4-Él'irl i.cj-,5.r o]lJl ;ti;

(O, k) êjÂ\À & e a":l, ;..lYa,,.1JiJ1 a-;*, v(t) i'Li a-\; i)

a-;*.lr

clyJl .r os. , o":-j oJ- 4->+ !r:. _x , cJÀ-! | r.: , r.-r .

.(4-Js..itl) ùçll ,J"

.ùlll C- (E ilJl â5>:..À rL -i

. à 3U:1Yl r..r*l 
-,..r

.g;,jro!tl fuil+lt cli- g.rr.,j d;-t ,cÉ}J çr13ll du,r$l J"si!i? -=

d15r,1 -r'ïl âlqll C,::li .4jL ejit l, gti:J)l ollJl ell ,* -2

-f = A:v2 :VL\- 
"lÀl

a.o!.r!;lnll +!Lll ù1 ùÉ+ ., irC dûll duilill JÉJ.61-i

:: _ d, r _ j_) :â.!)J! cjsl ($ a_LJr
ù .,.  p,

. m , g, k:i!+ ajc 'x."ûll ,,,lr J ,"' iB p ;' '!-

2-'lÉÀ\

9 cr 6 i-rf,a
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:B Jl$Jl cE"r -+

r - 0 :alàallr Jl (S) ll6jl 4!-j- -

.élil rtlJl ç5! il^Jl âl1lÊ -.;S-r aS> e-,,L; 
-

.(E ;1"+X vn , 4:bjl aeJJl -

.;ÀLJl d,1,1-Jl cr* cr. i.+*ll 1.+1s)l Jlil

â11!e js-x iêJ* oL;r,.: (s-cJ*t) cF+ - a

l+rJlr é1 il.uJr g,! iÀJ u. l,+ (E i.|+ll

r: 0 r:j.-l{r l'rY

.v1i, a;rsJl â--!l da$ rL -1

i.r-,e rL ç:4Jl Jl:tj"ll ê r1'dçYt+ -+

./'i^"'! ', ' -l F,ft.+1Tl
'g:9,8m/s' :ub

(!lÂi 03) :elJl .r *ill

.c" t:Jl .jé- j .cq3coog éLili,)l u:^ ùL.:é 1-".rrl!,1'q$

.2-t"C'ô'!Jl r-.1 or3,8 .s.9 4lplfJl .,,+i,é!t11,)l u:^ ùLJ,JJJI jjs. r:11 +âi qir{,-l

.,lJl ',.i JLJiËr"Yr -.rÀ* -Dl-jl i!1,- ,,1<l -l

./IIsO* l"q s c" : àlY.\ crlél $Ê a.lô)l i,."i "ulre ' , 'r<i -u

.î"q:0,0158 ril l"lc ,c, el,.3:&")l .p- dJ.J çlJl 
'éilll 

Ar!-l 
-5

+r:j+q dÀa élitli,Jl r,.*" ô}- ,:" V.: 18 mL \^> 1!.i , c, i.$ L4 SLll .i{, -2

.(6-,5.ill) .J. ,jr-Jl .y;$^ExAO 'r{+i Jl"É-l .cb=l,0xl0'2 mol/L: )sÀl "jr!i 
,pj1r.l rl

.6Jltll JÊin e$:l Yr'i L-rl -1

.c" ...r*l p ,E (V66, pH1)y\si)l 4!$ !'$l'l.j ir -.r

.dd 9 qùdlpH +,.t:l! rl +4J+À dÈ^ U Va: 9 mL :p..:'ÀL:l r:o -3

' t r , .- t ; ,pKa rplt i i i+ W#:'r"t l  o" j .  - l
LL l r  rL  vv r l  I

.x i.$ Cî-l p , x cloudl Ê$1aNù 4iiLJl li."'\l d.p -rc. -+

S eïr liL . r diil i,3" Lsll i+Jl e'r^l -;

pro(cn ,coon /cH 3coo 
-)= 4,8 tubl

5-.J*Jr

9 $7 A-'Lâ



r3201313

pH

6-Cisôr

t4(mL)

(i.htj 03,5)csti.ll a .,tjt
d+À!r{-L.- 6" h=700km elût (Jle i.}tu ÀJjh rsJAi oà}t c.}:- (S)o.r,u. 1;lJ*

.ê1.è C--F dÉJ,.ll ç.â!t èr"ll ;,1 ,;:ir ..r-çt eCl é tJrJ 14,55 .jê.iJ
' (7-,Js.ll) (^l ) ucb!-Yl J.rll {!.1 a g.)L,.Jlt gt - ç[" -1

. (.t ) çeùl-!t r..il isJJ â g_)L,:.ll 11,; ;,.)tre ùu ùJl !"1 _2

J.ôl i$ JLJ r '!ill , ;. -r-r , (.t ) ç-_ljL-)l _gJt G.2- v âN4
.n r\!\l tl-.iJ ,cJ;.-tl cb-

(.S ) ç,;L.L-YI >"iil l--p ût+ ôl É rùiC ,JElt ar:li.! .!*fq -3

:aôJ! .rf,: .Ètt .,,<-É JF

. o::!l a.L'< M, jry, ,, v =

(S) f lù*yl yill -5.r1r:drp rr j,Zs ir+ i. Jl ,,,<l -4

'r=-.r!l ,l-P

t=9,85x10'ras'.m'3 : '61 ; i  -5
r -

.LÈjl {bs Mr é!r'-t 
-6

G = 6,67x10'i'S1 : o.iét r-rlÇ:ll ,-,r]i :,r.Lq

\ = 6400Kn :cËjl J.h!, :. t

f =ZCt ,e4\t )i

7-J5.!$

9 è,. 8 Lrf,.
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[Cto](mot/Q (!lti 03) :.u,rrl ar ,r:Jl

:;jBJt cLLrLlt d$1+ "L tJl)Ë ('L lis

.rr'u '-ll L.i!l dp )lF rJl+ ùts. ç! LÀ-J -

,éËï drçri:.. ê ej.r ! _

'rL jlrt ejl ç.:a dJLJ 4l*èl-r -

. !+lillr , rJr:n\l ,J ù.!,J ,itl e-Jr^ dJrç ,L ôJ

e^Clz *Bl él.i: jti ,J"U dF.!iç,L ê ù*,r

@'{a'(aq)+HO'(aq)) p-er.,. ̂rl 'r K q ,qr JjI'.

:(1) il:l-L ,.1rr:Jl lra ELI
t (semaines)

Clr(g) + 2HO (aq) = CIO (aq) + Cl(aQ +H,OI) -------.(r)
:(2) :Àt -11 ,iÀ3 â;.rlJl t-. r.ill ç.i '-l"rl J,,il+ êL élSii

2ClO(aq) = 2Cr@d + o,(s) ------- (2)
:(3) ;lrl,..ll ér J'urt Eri \r,;.- u ,; j Ll

CtO (aq) +Cl(aq) +2H3O'(aq) : Ctr(s) +3H,O(t) ----(3)

.(2) ArrLlr dé.,6!,oJt &lnrr êJr5I ù+ FJ -1
:lir.lL e'' t rl dè\Â!t çt CIO (aq) rrb- rA.É ,",.1r:r ;o +..r'Jl ,(8-é.i!) ùrûUJl è hr6êl *2

.;plt atlq (Z)

:6 llFll çi)r çJ-i 6. r = 8 semaines :tJ;"!\ êClO(aq) ù!j ..;Ls" .1t d!-l 
-i

0' : 40'Cr û = 30'C
1 dlclo I

v () = -':x ---L-------J ;ti:ll rJs.Lltr,--':s: L€bl.re ùi éJ,d"liXl4!.Jl icJJl çiip-ç
zdt

0z = 40'C :4 = 30'C:r,bJi ça.:Jr À1 ,".). r = 0 ::.L.lrt j rr.+Jl i?Jt i+F.,*t -+

.dtr' r'!tr ùls" é Li-r" LÂJl .l.ll (+ -2 ).: ( 1-z ; ,lrbJr çf tell" dÉ$r clrjJ dÀ -r

.fl éK!:ll ô1 u)Ê. ,(2)d$t e rôJ":t a:^_,i + F ,..rrol , ;. : g, ,_.1-;c -3

.-.Jlj\ill -i" JLilr ÊlJl jlxt i-r, j.J lei -4

8-JiElll

9 iF 9 lÂf.ê



(,/.1r,/tj +él+!J) 4s4rL'l-j+$ :iru &;3r.1Çiu{jj f+lÂ)t 2013 ôb+:!!.r LrJagt ôrài.l

4ôlrll
drtl gÉCl {rle L.bTr J,-uper"+, ôljri.

lro

2x0,25

2x0,25

0,25
0,25

0,25

0,25

0,25

0,25

c,r,

: (!tij3 )dJTt û,,,J,.ij|
crzo1z tct'*,co1tH,c,o" : (oxlrcd) ùuJ" $ll -V1

12x10- rx50x10-3=2 'lo a nol 
; l Llcullt qr-j -

20,8 - 0
-5.0"10-5tmol /L.min) : \L;s,J. t^ -.+

x.* = CrI/,  = 16x l0-3 x 50x 10-3 =8x10-a mol

x-u*:2x10-a mol; tliJt-r.3 IJ2C2Oa 9 ":-Jl LJetilll +-j
a+.Jl i-Ç!l -i -2

",",= l# . e "+Jl 
r.b-i d dê1i:11 Lc.J," ç.o :gi'r.F

h t1 ,e  ,6 .  - , 1x1 -3x  :  eÉT l  J " \ ; "  L ig l ; u -  1 .t_ ̂ dIH,c,o,l . ,.J c.,rjt _.'-r. L )

,,., = 
:"dtll,#Pl 

ai^r q=-JxdlH,9,oÀ ai^

(0-3,1)x l0-3i
v r . . io  =*3x

l\.]11 +.ri:, :. t d.Ulll àJ+i 6j)jt cr-!t 9 : dÊti.iil , i. r û,.j qiù"F -3

. r.o

la ,c ,o^ l ,  =9{- '  2  -  12x10-3 x50x l0-3 -3*2\10 
o 

=3xto- r  mo,  ty v 0.1 0,2

\p = 5,6 min: \.j ôt$t û4 : {t _!s

3HrCrOu*, +ûrOl-1a1*8Hn bq1 = 6COr,r, +2Cr1n @q1+7H.O,,,
dr,"U rrtll l+s

162
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( czv-t cA +,:Ç,t,,".1) Ç.i/rt,,j$ll :;rtd &ÉJ'al arilJl.ûl 4rl+T! 20f 3 ôb+ :û$ q.ù,ils\lll ôlâi.l

163

addl
,!Tl g-gèJ,.ll (,lc ,+l+I1 .';r,.aue

?J.+.. ôli+

2t0,25

3x0,25

o  2 5

0,25

0,25x3

o  ? 5

0,25

(&ij 3.5 ) : sjtill ilJojll

u- +u =O=+ RCQr*u, =g=4!.*!-= 6 ;a;L:,u:ll .:!-Jl $.,1 -i
dt dt RC

e;I;l"iill ÂlrL-Jl ..! .,u",- rill,. r 9t= tae"' ; iJrL-Il i- oa4"6)= Ae'' -=

,to"'' + ft "'' 
= o =>'t"' @ * #) 

= o, Ae"' + 0 -d a + L= o = a = -! . 
"--:

u.(0) = A= E =) u.(t) = Ee Rc

t  -  - : 1  " . . , , , - ,E, = i CE2?-'F ;-!LLll âJl';c -2

E6:140pJ : $ Ô!|l1 dl :]iS^X (J-lJl ÂiLtll -i-3

;u,,LJl âlJ-- -r.-',

dE^ ^ dE. -CE'z -)t CEl
L " l l l =a l1b .a=  

d t . l =U : -  d r  
-  

,  
,  =>a= -  

t
1  a F 2  I  -  a F z  I  ^

Ë {0) - ;c6 '=-  r .u ,=-v î , - iCEt  ->- : :_ t+  
2CEt  

-0

AIz  I  - - ,  t
+  l =  UL -= t= -

:T c.r. L,,- --à

' = xg a ç = L = 2x1o-6 F =2pF : i-iKll L- çt"*
_Â

. , à, ill J i-E\-tll Lj,âlui ûrj -4

-,1r r - '1 , r
911 , ,y= ! !1 !çp2e  

- ,  
=L t îE )  -+ "  

- '  
=1  , -  -2 " - l - z  - - ln2 - t - : l n2' '  2  7  42  2  r  2

tv2= ln2=0,693ms ' 4i.$

!  = l= .> r  =zms
20,25

12 o 2 
'4.".ê



( çÉlù,ril +,:'lr.àlù) {F-/Flcjrll :rru géjrr Çljrill '{b.Tl 2013 i,b+ :iJr trxltslrlt irlJ!'l

l,Jrll
çtjft g*J.ttp lrt+Tl .,r-ue

fu.i. ;li+"

3.,0 l

2x0,25

0,25x2

0,25

0,25

0,25

0,25

0,25

0,25

PK =PH -lcni ?" -lcHçæHL

: (!tlj 3) &lÉll (J*J,.3'l1

g.=n =4==t ,5x10-2mol  lL  :C1 +Lo J- l'V MV
cH3cooï@qJ + H 20(11, = CH3Coo- aq) + H,oi,?) : illttJl ir'tK -ç

,J:"+

!];rl d;rlt .J-r.. ù. : ùjlr.ll-.r:. p.riill p ;rr;'ill -.r
'r.o' = '", =lH'o.loxl/ =lo-PE xv

YY& = rr -r*-!'- =3,3 -1*, =,1!01.,= = 4ta u
\2xl11 -4xl0u

: cjp$ll ÂlrU. f-r.US -1-3

CH3COOH ee) + NH 3r.q: = CH zCOO- Gù * NH n- @cl

: k Ojlrll cr.U çt'":-ç

* =l:rçoo lr,lln;J-,E{={.=aa =topk., pr,, =2.75^toa" 
lcq,cooql*,lNq,l,, lïp ) K"2 10 P*'

,", = 
#' 

i-E)*ll d,riil --+

, l,nry: L:lr!iL-_ .Ë_--.,ç = ," -r,"=oou1 -,,0lx^=E 
loo[;Fn1 

= 
h"-\"t  ho-rq

x--r t+JK)=z^rç+ 
* ' "  = 4 - r .  

^ lK
-  no l+vx '=1.8

. eu dloli3ll *, 
"*= 

j4*=o,ee=l:r.ne--.r. L,s' -:
l + {2 .75x10"

:dçl tr l l

4l.rlrill CH 3COOH \"ù + H ,Otrs = CH zCOO- r'qt + H tO' <qt

llLtl a$rll dJFll+ irt ll ô!x

x=0 no
',tt

0 0
n o-x

4!u x"q 1I o*Xeq x€q Xjq

12 o. 3 l^àl-



( cÉtl çS *"ç69 {r'a/pu}ltl :6J. &Ér..l i!,âirrjll lJ+Tl 2013 ôb+ :6JJÉ lr.rullslJl ùlÂjr'l

r65

drtl g-rà9.l1 sJe L'r-)l J,,atb

êl.Ljjlr ôJÉL LJi!- asJÂLi i+lji. r.ollj 1.:ô!s Jt Jl ùl td -l-i 1

t-at+v. : lli L"JLiJ ( v= pt+b : dS,ill ùr ail'llr- ùLJill

a= B=!L=2^ 1rz
AI

ln =Qo*10) *s=lirz , i,*iJl al l:!- dL.3 : AR iiLJl .-'t* ''"r

-x ê" s C- *+ ll"+tt o'::'
Jra. sle !1i-)1,.r . sé çittll ùriliil i,#!!

F  + f  +P +R,=ma
F-f -mgstna =ma=> F =tî(a+gsit|q)+-f

F = 17 0(2 +10x 0,r7 4) + 5 00 = 1 135,8t{

^Ç = ̂ â <>â =! : #+:l çrjll Û9tnt érr+l.:J 
' 
-JL-ll 1!i-' -i -i3

Li;! r4*ii* ls..j.t I a' =0m ls2 
,) :cX q!.r -*

x  =v,  cos4, . . . . . . .J  !

:cy(Fri

R,

t=  
x  : :+J(1)d"

tc cos d

.tLjil, , , âS !'.ll s

a" =-s I
r i -

y =,1gt'  +t, 
" 

shat.-.-(2))

, - -----E- ----t' +lan a*' b.' cos' a : :+ (2, d rFfjllc

y = *8,24 x10-1 x'z + 0,77 6x

: P a.tiill $o ; q9:Jl ''-r' L""' -ç

h=CM =BC sm d  =  56 ,323  x  O ,174  =9 '8n

-e ,8  =  -8 .24  x l 0  - ' x i ' 0 . 176  x ,

-  8 ,24  x  lO  3  x3  +  0 , l ' 16  ' I  +  9 ,8  =  0

L  =  0 ,254  -  JT=0 ,6 -  r t t =41  , r  t t l

x , "= -25 , ' l 3n<0

é)]:Jl jU++ 6JlJl e.L: xp=47,lm>d ÀJ,t

12 ù^ 4 zât'â



(*Êt,le:ti *,rt .rç; lp,r/rujlltt :rru tgâ.rl Çierilt l+laJt 2013 ôlr+ rrJÉ urùErJt ét.Î,.l

r66

;.yJl
drïl gJËJ.ll sJÊ !1.ùl J.atjÊ3J.+.. Ëlj+"

0,25

0,25

0,25

2x0,25

0,25

0,25

0,25

2x0,25

2x0,25

(i.hri 3.s I:u_É{rst f?!|:ll
,, È 

\- a : djdt dlû.i -/1
,i _-ç J

o-
\ .7

. ( .
*;.:;Yt ç;É,r.lt è+/ $ : .rêUL-Yl J.illaS;r. 4-l .J .+ti.ll C+-Fll -/2

.JlJ.ir ê+J4'r JJt* Lf JrJl JJre .:rÀ.rJ J.à -)lr >J4 àJÀJ4 è+J.9 : 4+_r'r

, ,,.r Tl-^
. s..âL!' JJs-r (,rf- -r!ll-)'J r,)ljût \rrlrr Jlr4I JJIâ+ : 4-oJa.rri ÀJllÊ. -/J

F =nà ç  F  =  n"a ,  oa l t '  / , ^  =  r t -^ ' t
lR , 'h l  (Rr  r , )

IGM'

\Rr  +h

Esi,to-" ̂ 6,0,10" ^^^^ ̂,v = l- - 3/Jau-.24m ls
\ (6380 r35800) \ 10'

:)i! rJtlê -i -/4

21t(Rr + h)

,  = u,r r^@= 85ee6,54s ^2+l  : ; j r l l  !g
!  6 .67  "  I0  "  ,6  x  10 ' "

,f,JL.-'l'Jlr e'àJ!l drlJ3r 1-6--.l +]lJ} f.é+ ôTJA*JS+ J.Âll lra Jl+lcl dJs-J rn --

. rc .,;, tJL,- g,o-!l -.19
,-r.J!lJ J,"ôl ç.s-F ir+ .r'+ll qr'S.1 J,^nl -J9 ë-)" rr-" !",ill : CJjll -jJ.rS ùJil.Ë -/5

. :-1.3 Jl:L ç:L+
- ,  4n ' (R"  +h \ '  T j  4 t2
1 ' -  '  = >  - = - = *  r l U  .  u u r l

GM, (Rr +h)" GMr

12 a. 5 
'l;l,a



( d.l" siri +c,'laLl-.)) !ai/rL*!t :trL. tèùC 4rliJ. !tÀ.yt 2013 Ob+ :;JJ,l U,Jgllt ôlairl
i.)dr

jrTt gl;+.tt ,Je !t+Tl -,r-ti"?J.i. 6lj+.

0,25

0,25

0,25
2x0,25

0,25

0,25
0,25

2x0,25

0,2s

2x0,25

i.,--r'* ( g . d ),31"r,,+ J'. rl Ulib *"Æ
. T tL,ii+ C1jJl !i

ùJl ('!, rlr{rJ Z ç}11 ùJl çs ôi3 ç,lrasll J,-l,ll d"in !J,ii (JÀ : }tLill _
. (ôUrJi"jjrt $c d kDEi) ) A (É!31

ft ua + ln-+ il 1vd : ili-.ll i"ls -..

ll Na'+ ,le+ Nx :24 êJ$J*ll rlJÈ i<t1âlJ,- -/2

î:Mc i,s^,""':tltlAl.sZ:12 . A:24 t.+r çj.e,- U.5,i1.!,j;Èsl

tu=lo-smol : r+,û,,11LF :F0 ''lp * r":)!t:;{Jr--ii,
. 4,Ébû!l +Ji!l ."Ê, , i. i,.,1(;.it ç,j).lt irJt 9 

. 
Ft , r. i ù.j -{_r

. ty2 : | 5h ' 'i t Lr. tLr ' ai.i -
N(t)=No/) =n()xNe=noNne-u => n(t) = n.e-r ;;.D,Jl oÛ. I -i -3

469
\ .  - .  .  ' - - ! :

e '- = l.OxIU'mol n.(âh\ u.rls -g

,11-->V2=l lmL

nt --+Y : !-râi'Jl êr a+- +:j -/5

q(6h)=rc5

. ! "  {
" L

r67
12 ûa 6 
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( çèL^1 crg +Él1;tJJ) A.,,r.i/çt,,;ill :i.rU tÉJrl â++ie.jll !l+Tl 2013 otJ+ :-01.r l;.sJlsLrll 6Lrfel

i..)rll

dÉJl e.,èJ,.ll sle !ts)l ,rtic
tJ.â" ;b+"

0.25

0.25

0.25

0.25
0.25

0.25x3

0.25x2

0.25

0.25

0.25

A=(2+3)-7=4 :ç4-  U. .5J1- !  i . . r *

,oËe c . , i r l ; !ÈJt  Z:  (1  +t ) -0 :2

1H +1H -'--, :He+;n
. ._  ̂ . . tr . , \ . i l  ,* *Jl _i_i ._i .  -qlr _ _

.isLJl 1-é1,r,, Jl l€<J<àrl ;.r<L, iljl laju.l q.+bll alull ç4 ibll l-J i.ô1! -i-2

E(NX ) = LZ tîr + (A-Z) n, - n(1x )l c : t$;!o

E(în)=( 1,00?28+ r,00866 2,01ss)x 931,s:2226 MeV : la:as

E ( i , " )  =  (  1 , ,00728+2x 1,00866 3,0r55)x931,5:8,477MeV

h (:He) = (2x1,00728 + 2x1,00866 - 4,0015)x 931,5 =28.29 MeV

:1*i Jg l.dl â.!ll" |:!

E, t :H)  2 ,226- ' i -  =  
t  

= ' ' t t JMev  Inuc

EtGH) -8'477 - 2.B26Mev rnuc
33

.,011e oa jy.-l J3<!l;LJl

M =AEr-LEz= (Er(iI1) + B (i1{))-Et(:He):ipJl :. i tul i-, ' ! - l-3

E t b = LE = (2,226 + 8,4717) -28,29 = -17,59MeV

.G-- Ji:ll !-jl â.!1! t.g il^+ll O1 s.r,r iJ|-l -rtj,)!

iH+iH - '  ix+;n

E,(lHe) 28.29-T= 
q  

=  t ,U tzMeY tnuc

(;!ij 3.5) ,J.eYl .r.r '.ill

illLtl :.r:s -l-1

-  3,01.1023

= 3,01 .10230.25

N,: 
m1;Na 

=. 
Mî.H

m2.Na
l\ ): ----.;- :. M].H

1  a ^ 1  a ^ 2 3

1 q

2

. 6,02 . 1-023
3

N- Nr: N2:3,01 . 1023Noyau
E: N.E1;6
E:3,01 .  !023 .1,7,67 MeV
E=5,28.1024 MeV

168
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( çraLl çti: +or: !t^,r) io.i/:1,-!ill :;J,. tJÉ'.j d+3J jll i.ilÂ.)l 2013 ùtJ+ :-o!.r UJJl1slJl !lr'"*l

169

dnl eJ'èCl sje i,rl,rTl ,r,atje

d i  I du "  uo  - ,  , d i  -
È )  u ^ l t t + L  = L

d t  Rd ! '  f -  "  d l

B"- ' ,  i  r !  R t+!1113, .Æ =s-'  AL  A '  L  L

du"  , r+R.  RE-*  * '  
t  

'u | '=1 t *  t

.1r r-a,ydr, ff=a"-' 
t:t^j u"1l=!ç,e-'') lij.tl 'r*r -2

:;I;b:ll il.rLJl -1

,  r+ 'R
L

\A

t , / L - - J s - , ù J t  '  Y .

(1) c,i-dl '-YB

. L

.up:0:6!À 1= g ,Ug!ur. !+(1)  , r :=.- t l  
-qr

.ub = E :ûtÀ 1: g ,u ;! uu c!4 (2) s!,Jt
.E= 10V:  (2)  uç l l  6- :  E i . ' , ! - ;

= nt => r = 
fr= rco : (2) o!+ll U.

R+r

un = uR :ùé C iJ.r,ll $Ê . r = --+ - :riHl .:tôl -i-4
to( 

2R 
)'R- r '

, E - t E D ' -
r = - - - + = -  : 4 r . J  - ( /  t K e  r =  - t t - ?  |

.  2R '  Rr r  R, rrn{-,'R- r '

t=  l0  ms

,=L=1="çtnr )=1,0H :LJ. t  J l  i ,É l r  - . , r
R+/

2x0.25

2x0.25

0.25

12 c). 8 i.n



( ,/É1il çiti +,rplù) lrsvrL"i$tl :ôrh tJ,âJi.l 4pir.jll iilrJl 20f 3 irlr+ :ÂrJ'r L,Jullslr'll i,l.i.l
i.)l'tl

u:tlll gJ|'.fu.tt ,p tut+)t *aur
:J.+r ;li+.

({.Ltj 03.5):èltjll + "sll
.rllnùL r .r isJ.lti rlA âç!b Ëf- JLJI ûl L+ :iSJJl :-+ -l-1

.  n =8'9!  =no^: ;ut  ; . :gt t i - . ,Y1 -u

?' 
g = a . \i Oz (!Jl -j" !ti-)l; a.r^ i m+g = m-a ,g :68i,-l --

l:"rv=ât=gt l-rrll:;.l v = p t (4-Js,ilt) ûlrll rJèt'-r

crél d*:"r -i -2

Itr!;lÀlt lli."ll -ç

ng-n'-n! : . , . j  Oz.JÊ !tu)rr i*Èrn?
AI

,t- "2 dv .- l< ,,

7= stt-Vl : jS,:Jl ;.33 dt:: 
= g(t--Lv')

t-
f = 

lnz 
: '"t'

a;
. ,^ = 

l^î 
- B Lf vu, cS+ Ê.)llill -3

v6 = 40 rnls :i+!1 4.J"Jl {.Ji .i -4

lMllLllrl'vl'
lLl'

-* le=F'f 
I-*t

PI-t
Izl

[&]= =lM\lll- ' ,y: k =!L :k ir-j .+
rlin

. kg/m :,4 k;.sj a:.3

* = 80'?'8. o.srslzr :k i.,É
40'

2x0.25
0.25
s r l l
0.25

2x0.25

0.25

0,25

n r(

0,25

0,25

0.25

0.25

0,25

170
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(eÊtr.'u;r: *.3ç"1U) i$/sr,.:,lrt :s.rL pâd rr+3r:rt arhït 2Of3 ô!+:iJJl r+r,Istal i,lAj{l
a,.Jdl

c',Ull e3à3.11,.,Jc !t+!l .';rtie
:J.i. ;li+.

3,0

0,25

n r {

0.75

o t {

0,25

0,25

0,25

CH 3COOH @ù+ H 20q11= CH ICOO-eq1 )- H.,O*kq): t le,:YltJig - i  . l

| p  , ' ' * |
, _ 1" 3" .Lq _a

c,
I  n ,o.l

= L  "  r . 4 =ffi=rcu.a tz :Cu Euii-l ..

Jtlô a-t :

ECVe=l8mL ; PH6= 8,4) :-!slS3ll il"ô çi$lbl -r.-r

g" =co :.Yon =1g 2 mol / I :cuçt*"v"

:x 1'$:!l lJYq L;11 go ,*31 --

tcï,coo I t
; -  r = = _ =  |

lCH.CooHl n",-x 
'

n  c " xv "  I 0 - ' z x l 8x l 0  3  ^  . ^ - ,t x  t u  mô t
222

- x - vxru -r ' . -lLill .rill â.r- r--rL"- -.r
ao, 9x 10-5

. Jelntt é rjr+ J .2
itJÂll CH 3COOH eù + HO 

- 
eqt = CH tCOO 

- 
<"c) + H 20 (r)

iLJt Ai_r esl rJ3Jq '.rut u.qX
lJjlsl 41- )(=0 nol no2 0

.+.1ulir4 ri- x nol-x no2-x
1Éç :lt- XE nôr -XF no2-xE XE

17l
t2 iF 10 1a1,.ê



( i/"t, ,rfd +él$LJ) l''.veldrill :ri- tJ,àJ^,l l|}iJdlll i+t+yl 2013 Olç :{1jr L'Clstjl gtr:el

uitttt gs;.rttu& ilt+Yt +.ti"

0,25
0,25

2><0,25

4 'll

0,25

2x0,25

0,25

0,25

2x0,25

(i-Lft 3,5):.,,,r1Àll rl v$l

Z 3.rL;ll 1^;cli;-!

"".1b 
g;L,n a.oJ!"; ùLà a^]5r" a#lr isr-.ÈJTl JF (,9 ) trill âs_F ùi l-i

(S ) .rcuL-Yt _xôr iSr.l a r.JL.ill r Lli -DJ!'Ê -2

- + - + 1 2 +

a=an=- .n
r

.l',)- sJlr' -3

o t'*t .erll 3 $ p eJr ,.- ,1, .g É *:l jEll .Jj\ill diJ.i
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