
n

2023:i39s l,.fKJl 6)1.6i dra.:.r Ly* q.i3l*r.Jr {Clr

.,^rb .ur; + drqrb ;A-r^iJl 4U* e* :6.:!. 1g:1

Ly,,II

tj"+.o 6ih*
( .blt t":Cl ) tt-Jt ;r..ats

01,50

01,50

00,25

00,5

0,25x2

0,25

0,25

0,25

0,25

0,25

0,25x3

0,25

o ?s

0,25

0 r5

o ?5

Ctii 04):J oll iH *:ll
.i r ll -l
. .l.,-vr.a-l I 0l g4r 1

.i:lcl,;l -,1*l 6- -r!i:-t :'rSi al:, ,;JS$ SliX,g\(aii Ui-,..," J+. 613.r.ra au*Jl ;!"iJl

:.=c\.;YI J.L;JI --:Loi'*
..,*3.r. *a.= ;*

:a-::Ul ;lrill rr-i6_6ZsA_r)[S ihi! .1.2

Z :56 ,. A=737 : \ii !U.sj)l *jJjl, j*J":.

'll\a :4 a-*.,1 jl ;lr-rJl

34i3J-s. 1#S !-"m o .,1(i-,11 -tA . r.l

.P- t<-r -
lr--,'P+,le :il:tJl qli3 ,'r_l,t(ll .fL'+l e^ 6bll .!ilr ,_r-lq_r -ll ,-,,+ ,Jj--,.,-

: (l{,2) ,IU^ll I I :.r, j ArlJl I -rr 1 I - 1 a
J F..rJr jirr^r . J,.4

'jlcs------+ ';[aa + ,l)e

:tr,, ,.)\ oA ;"; -,"r+ .1.3

tr,, :30,2 ans

535+55568 : A(r) -J.Liall 
"Fs[:

', .lG .2. 3

A(t) = 4,r-^'
. ln2i)--;;\r.Jl C.r,Gl*

Ar

ot

B1

8tf

tr,r.

l=\Zq:u-tr .;qJt -rs *=^r)'uz CA(t) ,..tt,.@--r.&A(tr2)=* ,f t=t,,rd

,*o("' Cs) +"61$..,)l e:U:^Jl q-L,S -rLs .3.3

A"M A^.M.r..^*'=ffi=ffit^-t ro=#*, i Ar=)'l\'1,'

mn=9,39x10-3g 14 *o- 3x10r0x137x(30,2x31557600) ./ -. ,

6,02.1023* o, o#: : ('J:'tc 
".'J"i)

:i-.,r!-Jl ;EYl ;* g-ul r37f5
J,-99 %,,'\Q! iJj4ll ;:-.11 ,,,L,'=.{

I -)

tt,z.t =200,5 ars r+. t =-Lt.1r100 e *=,10,LnZ 100

'ilc.,
\/

\
Ba1i7

56

11 ;, I a'"ie

1303 gict- 4:6.r'Lr



:30: rrtst*4 :6.rlt

2023:6y,: tljJKJr 6ik-i olr.r.r LJ*$ 4si3*^Jl +h)r gu

,"trlrJ GrJ + C.tl-.*.a$ :i.r,Jt L,!# lJtr :6rb 1tu>l
00,25

00,75

00,75

02,00

0,25x2

0,25x2

0,25x4

0,25x2

0,25x2

0 rs

0 ?5

0,25

f ,JlJl ,''i_i\l ;i aj-T ;,itj^ll ,',-.,. I JA .5

;.ih^ll-i 37 ans c" a;|il! cZ00,5 ans ,rcl,;YlJ.t :nll J\l"ii 6^ "r:t:ll 
;u -(1I

.(a!l a,it'lt g+-r &183 r:s d) .Jl..nyr J[.i o^ &j J*
:+iJlJ.hi 1+.J JJ$ Jl-=nYl 8_i\ 9* a:- 37 s:y:*.,.+:.ull.tt-i *r ,-., -(2L

"JBn)l Juii ar aj^l Jjc 4.a-ti^ll cl]u- *js! _,
A(37 ans

Ln2 ^--^- (J/)

=g 5u't 
=43oh

Ao

eEi 04):'itjll +lcrl
6Fll d$ 4.sn s.,r,i Ll g &lr: - I

:oMo P;Jl f t-,uL- .1.1

Ol,[a= xr,,i+ yo j > OMo = 0,5 i +2,1 j
:yo ulqY I i- il - 1r .gJsr r Lrr iJ!' .2.1

Yoy =vosina -r v0". : v0 gggay crs. | : r0"7 +r,,,,j

vo = l2,9cosa i +72,9 sin u .j
:gli:Jl "y 2LI +L<+ .l*"-_.ri a;tl 6i c..,t i! .1.2

Ji:ll B$ C\-i itx." cJ,'J^-Jl i*ilr a-r." j P

--6 154 )4
D

-t ntg p
n n PavE Pa

t) 
'):clEll ;

.,-}iill 6j rui a&+ elr<r-yt "y Oil
P m.g 7,27 x9,8

f 0,003v? 0,003x(15)2
= 105,5

.{ UL,c rt++l r,:i+.J}f-l 0",+-tq,.1.3
=p = tne,l: }C ;ur ;,rrl-oJt j+t:l

0 = ma, * ar :0 : Ox *b Ili-YU

-mg = ffia, ) a, =-B , Oy ,+ J"li*YL

oo(D = o,-i + o,i = -sj = -g,Bj ,* QfO u!' cj-:

zv,,(t) s v,(t) Ol+iuJl .tlJ:ul .2.3

,, = !!o= o = vr(t) =vo cos a

dr,,
o, =i =--g =* v ,(t) =-gt +v osita

: y(.t) s r(r) OE=scJl O\:ir1,-11 .3.3
dx,, =A = yo cos a * x(t) = vo(cos a)t + xu

- -gt +vo sin a + -y(/) = -i.rr. + vo (sin a)t + 1,0
v f

dy

dt

11 y 2 t,',i*

al^i il^{+ ele*.ll .- dlls-Yl se!



1303 *Et*4 :6,rli

2023:6y: t1!KJr o)ki drr;,t U*$ 4f+.J1 tr.u)t gu

grlrJ f. + c.r[,}$ :i.r^lJl ,',Jlr"Jr, lJir :otb 1L;+l

00,25

0r,25

04,75

0,25

0,25

0,25x2

0,25x3

0,25x2

0,25x3

0,25x2

0,25

:i.ii$l A.iL..4ll sJe a dril 4+rlt ;,lib iFl -II
a 1

. a = 4Zo *-.,\;=Jl .5iJl .y

[ot'-43'] Jb-]t ,f o # .J+ej :aL-)-

:x, i+! rl+:\.f

x- =19,47m: u-t\:-ll ;-:^ll 9-

(!li 06) : crlt-rll r'r.r xlll

-

:&Li:Jl rji]l 1i',",",1 . ]. I

(HrO. (aq) I Hr(d) c (Mg2* (.aq) I MsG))

:&l,i!l c$ J::+.2.1

::--ll &U:^11 +:--r .1.2

,"E ef, JF1 Oi L+ _r lr.O.(*)], *o&uil tk.,::,_r,(6) lS::I ah 1.,

. rl^ll &tn^ll _* Mg(s)

: mo(Mg) a[-ii-l*

n,(Md:na(Mg)-Xt=ffi-Xt=0 : 'lJl &tii^ Ms(r)

. mo(Mg) = ttl (Mg)x x , ab s

X, =\5 mmol = 1,5.10-3 mol (6) gls,;Jl ;!..,.1"
mr(Mg) = 0, 03 6 I = 36 mg 4 mo(Mg) = 24 x7,5 .10-3 mol :(crs' J*$1

t/f (Hr) 4as3 z lrir,,'l^- t,

vr(H2)=V*X r u s n,(Hr)=''::" =X, SrEJl cJ:\ c-r^r- 
VM

V | (H r) = 0, 036 L = 36 mL 4 V 
1 

(H r) = 24 x1, 5. 1 0-3 :(urc,:*+L:)

tJl el* 61","',"'l ,).)
I cm -+ 9 ntg al I cm -+* , -r, J* ;A e s mo(Mg) = 36 mg

4

gPi,6Jl aJrL- MsG) + 2Hto.(aq) : Mg'.(aq) n Hr(g) *2Hzo(.l)

iL+il alL Jt Jasr ar! ;rul q^S

0 no(Mg):moil\4 no:coVo
0 0 #r

Ul4!) I x
no(Mg)-x coVo-2x x X Ur

X.=X/ max
no(Mg)-Xr coVo-2Xr xf xf Ur

11 cr 3 \,,ip

II

00,25



t30: ebt"4 :6,t11

2023:6yr tgjJKJr 6)kJ or.:st Ly$ a.?i.5l-,Jl tb)r gt:

i5",b €, + drtr.rb :i_r.:Jt L,t", f,tr :6.:L" lkit

00,50

03,25

0,25x2

0,25x2

0,25x3

0,25x2

0,25x2

0,25x3

0,50

lu,o. 1aq1l, = T= c.o = W+:L
lu,o. laqy)o : 30. t0 2 mot.L-t:(6)Jslr ,,,I+ "*,

co = 0,75 mol.L 1 .ri 
"o 

: *+rf :(u* a++l;i;

:r,,, &\sill -i,.; o j +r=, .4.2

t,r, :Sminr+.tLt)! m(Mil =+ =!=r8 rg .-,,1i t = t,,ru,(5)JS;Ji,t[ .r,

r q^I rlrl 1 ?

:&till ,i3.rJl 4.c o Lc .:L.l 5 2

;1=Q \.i mol.Lt.min-l 5 r=.. t*i^$ .,,1.*,-x

u4r,ll! x(t1 = no - nrrr,(t) =*r'r,3(',) ,sl nrrrr(t) - no x(/) d+= ,r,,, = +!.L' M(MS) 
4 \vtst\/ u--\-' - 't4t{ 

Vrclt

, r,mo-m(t))
LJt^tr ;;L+lt *aJ).,,: 

l ' M '-- I tlrtt(l)
'o' - vr dt - - 

v, -\,1 d,

dm 36.1 0-3

7,5
4,8.10-3g"minr),

dt

vvor1,=0.; =8.70-3 mol.ft.min-r $ yr,,1,=oy = - 25i ) xux(- 4,8.10-3) :(cslr ,ir+1,:)

:1a3"i: a.tJl ric . r1i s ) r,ie ll rl!r- olniY 4iis-:ll 4.cill 4 - t!-L!l^

vr",(HrO*)=2x8.10-3 :(css. cxJn)vr,,(HrO*):2xv,o,:gli Jcl;:ll il3lso,+.,-

vn",(H.O*) =16.10-3 mol.f I. min-r ,i i

(!tij 0 6 ) :++:e.[_r+.:ll

:(l)e+dl oj ilrtrlt
a*.,1t^i1 .1

:i-6ill ,rltt ed{

cp;-_r g;1 c+UJt d;Ul Oi L-

jllul e-],, J\.",:-l 1$.,, (J*-
ExAo ri ,;Sli +:

:rr,1l)U..,!Jl .r+-ll a*: .1.2

,.:F-dl p=;9t! j*J"r" .l.l
u" (r) J 1"J; lull +l-:l-Jl :L= l

d+= zz,, (.t) + u, (t) - E

ll u4t**

0,50



:30y c,llllt,,,4 :6.r!r

2023 :6yr $KJr i)kJ drn:r Lrer\ E-j9.J! tb)t gu

,.r.,!j \', + d/lr,.rb :;,.*^:.Jt U!r", ir', :o:1" 1!=t

00,25

00,50

00,25

0l',25

0,25x4

0,25x2

0,25x2

0,25x3

0,25

0,25

0,25

0,25

u,(l\= RCd"
dr

,r 1 eii>:r,ll C^+ ;r:td # U-J,r,jll+

*l;u,tt):!-: .Js.j:ll.,.t' klus Jfu ) RC 
d'r,(t ) *, (r ) = EfiC RC dt 'Yr,\'/

:a sA O+t ll .=.:1-,c. +:-: .3.2
du (tl A -t -tr-_d+J,jlt+ -"',:'" =" e a rir"!Uif)! lr, (l )=A(l_"-i ) Jo qLtir.lf aJ:Ul 5dtd-"c

; a.!c a d"-*tL-r)+A =E e RC Le-* +a -,q" * :uAA

A=E ( a:RCa"^r({-t)-O
a

'ci.rrri aiiJ J. l.si - , ! sI A1

:u"(t) *)l ilrlJ! s1e .'''r- , t - r 6 u" +t^ ++;! 
6f 

s:-r_,l

r =23 rxs :'ii.f$ld-j.llt5J9lli-)q u"(r)=0,63x E =0,63x6=3,jgV
[zts -24s ] cJb*."/ r es g],iij3, 1 = 01J,rjJl 

"*t* 
q+Jt Ji afu :iliJr"

:il:S^ll L^, 44"\9 -1i'i'.'1 .5"2

,durlt), 
,t,

C =4,89.10-4F =490p3- .- C =23]0-3 :(r:;'", d+LJ) C:a r r = RC,47'R

f+sopr -5oopFl Jq- # c #Jg :4!-)r"

:(2)e,.adl ,.s ilrUl

Er(t :Ol:lCz'=i.*490x10-6 x6, , Er(t =0) =8,8.10-3,r

E, (t = r, = *, u/ 1t =t; = i * 490 x 10-6 x (3, 3)2, E, (t- 8) = 2,7 .10-3 J

A,Er:Er(t =8)-8.(/ =0) =-6xlO-3J

: ;.;:S"ll f-.,;i:l +cXl A/ ai.'il 6r^ll t-.- I 1

Zt-J-!^rl .l

A/ = 8 rils ri Lu!.r

:ijrll +"rlJ +lll , ax-Jl
- 1: - a(-!tu , \..r .,/

c' =l2rzs r+. /:0 tl a:JiIl ,.rhr^ U,l-o^ _r,r^!

:r j r au\-e.o*

(ra.;tt o;1.l a..9ln-, U -ki arllJi oj1, *Jtl-") t > r,

:U, ;:il1 qg +r-: .3

Us=3'3" r1,trb
I 4gi Lrl 1,,,1.,-*.4

[s.to* J -g.rc-3J] cJb- d Er(r =0) #J+E :+-t=)*

[z.ro' J -3,rc-3J] uq^ d Er(r =8),"*J.,c

11 Cr 5 t,.ia



r30: sEt-4 :5.111

2023:6y: lr,;JKJr 6i+.1 dt Er.r Ly$ q?j3-.,r tr+!r gu

qtab gs + dJLl,aliJ :a'r-Jl 4.,UrJ lJir :6rb 1!.'>l

01,50

01,25

01,25

0,25x2

0,25x2

2x0,25

0,50

0,25

0,25

0,25

0,25

0,25

0,25

:qS$-""11 a!U"11 JS.i^
.*lE ;c ,L3U-o 4l ;Uill eL' tl r-rY ,*'u 6j- JS,j, .,lo 4!U.ll ou ,r*6-,,,,1

,itjjl &c,ar.c.tl

(!tE 04) :Jrll ,.8*ijt
LsYl &B .1

:.r*-:.ll : .;U+:::ll db: q.,S. :lr * 1.1

l/=1:iil.l*J! r.rc r Z=l:cr\:jq;Cl .r.:r:fH,"r-;f+rll ;!
N =2:eL_e;+.Jl $c t Z = 1:crL;l3ll ::c :iff l_+_,lf ;;l

lsl:Sll l*Jl .r-i.rUl',r_uZ6;rll ,1Jl L,"d t-dC! Cp-._::+#l u-:c rJJi!"., Lo.qr_5 x

:6 L-rrY I 
"1. 

tl alll"* . 2 . 1

Z=0:+SL_rcSl aj-.:Jll.U-il ,A=l:o$ll :rc }U--.,1 ,lfl+lA n !rue+ lX
,-,dl :-r";Jl jl , ?H +lU __> !He+,,,n

:;*5 tj..:J a'Jt- l:]> lLsYl ,.'\L-,1 lrlJ r;; .3.1

rr* ltJe$l -,tUJl ,-+ ,,,\iill J+i J^ ;gSL: 'r UU uF cE-:_rill 6Lsyt ,,,\L-,

.;5":i"ll a$bll
6l .rt.,,'*I 4il-h I

:ai" ;.$hl!-e .,lj-ll e-l .1.2

ir;-i *:-i. E,(!X\(- ' " ')= f (A ) .jjsj.ll -# -
A

.a-.,-,Yl lcli^l !1.r LlSl L,Jl a-EU. :i-J - :+-r.c;!l.all -
.c9--U6Lsl Ji Ju.inl tel .:.-;,.,!l L-rjyl a.i.tn.r.,,!ii-yl +,c!-::1 -

LsYl &t6,--t, ))
)]rij-l ;Si ;B,J5;il.LJlc.4!Lt ,i\r},j$4Jii dpl-d cl,&L cS-$,_l:- -9a 6Lsyt

.Uii< i!U. ;,-;'-l 6. rLe r. 36i
:ta;]lo*l , 

, 
,u.l= ,rj=j.oJl .,.{ 4--:ll L-iX .e

E,(iH) ,E,l|H) ,E,llH) ,E,(!He1 .i, o,--A \-T<=T<=7 a\ lHe i il1 i iu i ,rlria-l ii ,rH 6rpr

!]iir-l ;,:Si aleifl c-ulS L\< ,;;i+S 4# ,JSl -J.gJl +!l! c.rtS L\<a

LsYl .jcb: g* ry,--Jl 4s1l=11 .3

:a!tl-a-LS :ylS: a:)t" " 1.3

E = m x t2

: c9l+ll

11 cr 6L',i-o

: c9s grll



T

1309 eEt-,4 :6rlr

2023:oyr t$KJr o)*J dr,ir.! WA +.?jj*J! ttrlr gu

qrPlJ ci"J + d/trrti) :A-r*Jl U!,1 #r :6:h;!::1

00,25

00,50

00,75

00,75

00,50

0,25x2

0,25x2

0,25x2

0,25x3

0 ?5v1

0,25x2

0,25

:a;:'--ll +!lUl 4-;r rJ- ,jiJ1 .2.3
E,,u:(7,07x4)-(1,11x2)-(2,g2x3):(q9.r& G#Lt) E,,o=E,(lHe)_E,(?H)_E,(iH)

E,,o -17,6 MeV g
: ( g ) ,lrJl ;rs - A,, a-4G - 1-,1i -l ? ?

E,,(MeV\Lm(u)=-AlJ- & t E,,r(MeV)-Alr1rz,1x931.5

A,m:3.14.10-26 g r+ o*-17,6\1,66_.10-24 (t'... J+Jd)
931,5

(!tij 04) :*'iEll iu.r":ll

: c!-5all 14rlL g["al ,;j,QJ*

:-t iJl €)- a*l .1

JJI Lut',\l + L:;,Jl lrA *-*r, ,l"a (F) t<lirl a,-:\: (s) 4ul
:O:r*i dtill Orilill d#4 (^t) a5;- +ryA q:-: .2

wg = mx do r.sj (oz) +S;Jl JJ.- p IU-Y! F = mxdc , >F,,, = rl.Lxic;
11.-.1

cr ',iL 6J+i:^ 44+i1* L(f.Jlefi$*. JL,'JI J c+\., aL-ll ilu.c t'y 1:L,: ac = g €
.arr;L,i- Oa _l

:km.h-t-r,.g:Yl fL-+ alrL-Yl i.Ll v+L,^.3
v2:2.g.h C+.-:4<J-U 4J:l$r)l \.,r_,jJl +.sJ ,, _ro, =2.a.(.2_2,,)

,- =140 ms t = 504 km.h-t J:,iv = 2x9,8x 1000 (g..' G+ln) , = uE{.n ,e\

er;,Yl +* a-trl^ 1 a.Ll *lLll .,lc 6JHk y [- a;*r( c-] u+ :,+;;..,J1 , Jc d$!ll

.-Li! 4lii ;;uL, ,",-i 44-i- ;tS ljl

: ebdl a-jG.o r:s..J+ l.JL'\l*

. t irr. -J q.X I 4tt^11 -I
:JrC .,:ll! irilill .!.rL+ c (S) 4t+ll alU.c j$,^ 4.c! a-.,I-bl,aril alrl.'*ll rb+l .1

mg - f : **#r+.., (oz) 4S!l JF- ;c. tlty,r,p + j : *x do,\F",, = mx dr-

dv k.
;+-v'=g : a-L jdtm

:l;^.,! i-rt,,..,0r-.J , (s) lll.te jS! vri- qill ac,ll -1 1---lA
o llJc- Z IJJ-jul . ,/
J.

u7...=*8 \-i i;r 
^\ #=0 rfi Llni. l^Jir* 4s!l oF v=vri, UrilrkvrJ

v,,,,, =52,9 m.s-t f,+j y,.,- = /80x9'8 ,. r,,n ! o,zs \fJlt i+Jd) ,vr,n = F ^- ,

11 Cr 7 taie



:303 drtrt,4 :6.rlt

2023:6yr g;3JKJl 6.:t$r dt,rt Lf$ ki,-.lt +ra!r gr:

,J.rb .p, + crlPl; :L'*il1 4*i$r, e1,t, :or1.r 1!:.-l

00,50

00,25

00,50

00,25

01,75 0,25x2

0,25

0,50

0 2 5x2

0 25

0,25

qSJJI 4,++tr v=f(t) I llA - r,.(', a4ibr) I .J

:JLal:)l pU;Jl 93 -r=b eb xh ;i:Jt
4.4S rJ.,ii ,/, v:52*"-' ,? t=72s $r (^S) oll.L jSy 4.c! 1"$ ;.=l trU

'vri. = 52,9 m.s-t q:.ll 4c!l
,,lLiil ct:+ (+r;\..l-) a:*.,^ 4^Jit* aSJl

:4:n$r atjJl -ll
: fr ++! +r=: .1

. l, , P I a,.:ti \tt e+; 4.jl!^ *lt^ll e, .,,
k' =38.7 ltg.m-t r+ k = 

*or"r'r't (.J.- G-',tr) k'=y+ 4.u3 r. 'i,,,,=!14,5' ,til^ k'
:I-iJl cl^\S v= f (t) JlJ #,J+l^r .2

v(m.s-r)

10

415

4 t2 16 s)

(!Ei 06):c.lBl ,'u r,o:ll

-

: u or(t) g+ i (l) {'J\3- ,*-,li .1

lUf O!-f.,+ u*o|) r iQ) u\ 91 ig1=T a..t^j u ps(t)= Ro i(/) ;_ii ctyr.l3 ,,, ,-

.u^o!),",]rj k; .+ i(l) r:!*x 4n r
r g)S o !, .1.2

R=Ro+r:(RZ)Uhll r R=Roi(RC)iJhll

..JS \ )')

/,"". : :- : 1R21 o;lrll . 1,,,,, = L r(RC) ir11rnax 
Ro+r 

\'*t J rrrlx 
Ro

d.l JS ,y!Jl 1,,u* .;,,.J , I_^ (RC)) 1","_(RZ) ;i-U=X

Ll U 8 ifti.e

, .i ajiK"ll Lel.t.ll

:a;ileJl Ell$l-r ,



:30r gEt 4 :6'r!t

2023:6y: rl3JKJr 6)k-, drnr.t LJ*$ q.ijl.lJ! ttr)r gu

s.,b l'',J + drlrrlJ :A.dJl UU,# lj,t, :orb 1*.-l

00,50

01,25

01,00

01,25

0,25x2

0,25x3

0,25x2

O )\v)

0,25x2

0,25x2

o)5

0,50

0,25

0,25

0,25

1-^. =+r=]9 : I A : (a),rj.-'"I l+dlt-.,ma\ Ro 10

1,,u^ = + =*= O, 5 A : (b),rls.,^ll 4+,,ijtRo l0

(RZ) il:ll ,_tsh (b) .rr-il! (RC) il:ll tjsh (a) ,;-i-11 : 4j4 r
::!ill ;:* cr]rS.:.rlo a-$Jl, ar:S"lt J$ir jll .3

;U "l't a,J'i Jl:nll 6:.; .t-lS Jtiiiyl r\hll .,s :+iK" .,} J_r{ ,l:J a_.:;JL: *

.{-r''to;!:Jl ;u s.a.rj ilJl riJ*r.ll CJ e6r:-ri .,.j.s...-.,-r.,. -; g[.iq Lr-!l-:iil si(0)=1,,u,6;l-:Jl

Lr*.r.;l=nll 5ri! OF OJUIVI ,11-r\l C:+p.ar_5 a*S:,r! 6-_e:s: o;l:J trdh -
,ri! ilJl fU;ll Cr ,iJ^-L.i 4.",s &l$ ds u-s. -J dSr,i +!$J c i(0) = 0 1t:jl Gli 4J=J

.4J^tc,Yl a^$Jl sc 4r1tr Jii:il 6r;

: c.,l; rill p= ;;11 ,:+ti-, , ;!.,J1 ;r.iJ lJUl-oll il:l*"ll .4

:r+ UI+JI dlij-i! noi11+la=t q\ uoo|)+ur(t):E :(RC) 1t-rU 4r.iu -

o,, ++ i (/) = 0 : r+ (c) Jtrill # .+:Jr+ n,!!)- |irr = o

, di(t)L ''+ri(t)+ftoi(r)= E Ql uuQ)+uoo7):E :(,RZ) il-rll a-.,."111+ -
dt

:r+. (Ro+r);l-riJl Jo L*lll+ t#+(R,+ r)i(r)=E a:n ,
L di(r)_r(r)= E

(Ro + r1 dt (Rn + r)

:ul.r cKl 1, a+p-i r Ul+c a\:-i:*l .5

,di:ll * i(t1: 1 ,:+!)*ll c- .Jdtlnl!
dr

I, =o t T = Roc : (RC) 9l-rlJ a-r;Ji-r -
Ir= r^o*=0,5 A r, --J- :(fir) ii-rI a-ult -

Ro+r

tL j u C ,d :Oe" cK+.+ l-El .6
E=IOV e uoo(0)=E o\ C, fr=o) ll-:({nO irl:ll) (a) .;-iJr e.

C=10-itr.r+.,c=T (g..)c,j'sln) C=ter-&C , r=O.0ts Fh-
:14J fl:.ll r1!ll ./,-,l,ri_i-,tl e-+ ;rrts (.\,,\1 - :((RZ) el:ll) (b) *i-r^ll e*
tl,,u*=E-Rol,no =10- 5=5V & J Ro1.u**tl^o*=E q\ (Joo+(J,,=E

r=Ro=10f) e
L:0,01(10+10) (a;r.r' &"I") L=r(Ro+r) er:=!- r tr=0,01s tJE -

Rn +r

11 cr 9 ic,-ie



130y c.rtrt"4 :6,rlt

2023:6y: gl3Jt(lt 6it+i ot.rt Lte+ 4*5J-.Jt +b)t gu

..f"lrJ \t, + drq,rtil :;*r-Jl Ul*;o l1,t :6:t" lgil

00,25

00,50

00,25

01,25

00,25

0,25

0 2 5

0,50

0,25

0,25

2x0,25

2x0,25

0,25

.L=0,2H J+

eLij 06):(#+fill qr.o:ll

:o{*K;r.;Sl or-.sll a-b a;+: *ls ,.:rJl -1

:a-'[u"Syr-.fJl g=t^.=tU a]^- ll ri#l .1

R_COOH ,

CuHzn*,- COOH

C.H2,O2 :;.SYl ;rJ!'..<*JSl ,;L=Yl P J+d :a!=)L

:a;ilSl I .tti- .2

;;lsll rlJJ$ll

,6ttu

:Ulr-"ll 
")c.\.,u 

a.J:L* '3

Jalsll cjlull
CnH r,*, - COOH + HO- = C,H z,*t - COO- + H.O

: E jelsll aJ.il .4.11.:=1* .1.4

j"-pHJl jq+

: E 3i\SJl al.il .;l-:-l r+i UIJI d-i. r-t^ ,}"Jt J'
E(.V,,r =12 mL , pH t = 8,4)

[g,O-8,6] :J\.Jl G pHu a-J JS :+-t=)-

'cl ,5!J1 _"|!ilt a IJJLII*

,,={9 & J c,V,=ctVto .9i L-j-JS- i-,.,,,,i,, J:lc,l-ci.oJl i,-4 r3ilSJl r.c
'VtJtt

cr=2,4.10-2 molL-l -r=-t c, =t%* (f.o j#lr)

:C-o-lt drJa"-ll iJl 1!.:ll al:"-,*l .2"4

eJ!, ; 'r!i-Jl1c, Hz,*r-CooH(aq) I cuH2,*1-coo-(aq)) ULill pK, y3i ::.-,

pH = pKr=4,8 J.s,jJ.tty! t r:+:*=6mL aAytS:Jl -1, r ;g; ,',r-

C^H jCo2H u^;r, i1]1j'J ; ,dpbJl ri. --ti.i ,,1:+J1 +s r
+i+-X ..-tsbJl ct-yE *'ll uraa: :gr-"-ll 31 irr{rs (arJ6- J*. 4J^-il1 4il*L r.,i L+ _,

.CHr-CHr-CHr-COOH:93"Lu , ; i

:u"tjtill 4sSri il J*^:-r -fl

::S:Jl c-ut+Sll .r:,"= t:r . I

.&l,ijI LJ"u sc 6J!'J#,&l&ll e;,*r 1n SJJI ,' j:i<tl *rjars,;3J

T

11 cr l0 taie
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130y ,.rbt-,4 ;6.rll

2023:oy.: g13Jr(.Jr brki d1.il.61 U.cll';,.tJ.uJt 4Jr?!t eb

t.t'bqt, + d,,lUrtf :a^t-Jl 4\"P ?*:o:l,o 1r"=t
00,50

01,00

00,75

00,50

2x0,25

0,25x2

3x0,25

2x0,25

0,25

0,25

0,50

o 25

:srtll &U:ll il-:l-* .2

qH .COOH(/) + R - OH (D = qH-COOR(/) + H,O(t)

:;tr-Yt &liill drl'!.{.q{,

@lF Y ,(*r$ .61. ;.):r,- o , o.rl+

'&lrIL ero_.J:-.o. .3

' 
r &[cJl r Ei:-lx

X,,u*=no=0,1mol t\r^,=?*100%,6Jf+J! &Ulf r3-:;* -L+,dl-titll !U s.

Ji r-tr" * r:^)r-!^:'o''o:"' &J n r(Acide\= nn- x , =Y \1,r u 
Mt,tcidcl - "J "'-'-.. '"0 " / 

M t,tc,ct,) 
-

Xr =0,067 mol \\ X.r =0,r-#:(c;:rc C#ln) M1t"ia,;=BB g.mol-l

r:67 % 1; ,=0,!9.7 rcozo &ldll :3:;* r::S+i
0,1

:&L,i:ll tia t* .4

tl(ester) = t't(eau) = X f - 0.067 mOl

h(Acide) = lt(Atcool) - no X t =0.033mo1

- r. . .l -lt - l:. -1\ UJlrrl !+\r +.# +Lr-*

K :4,12 r:.i 1{ -
Esler X eau * tl'., (Ester)x h.,.(Ester) _ (0,033)2-

71,(Acide)xtlf(Atcoot) (0,067)'?la,ia,l*l,tt*,rf
:a^!_e _!-X al^;^Jl ; ^r +ir=ll 3lii-,",1,J

: a-.,!Jl a:):S C rH, g O O C 
n 
H 2,*1 : 4-ol-rjl Ji-y I iiJ-

n = 2 &sM (qH,COOC,Hr,o,) =14n +88 = 1 16 g.mol-l

Jiyl cr!\r-l+ :e^,1 SJSCH 3CH 2CH 2COOCH TCH, :aJ,oL, * ^, ;.^,y1 4ii.: ausr,

:g!$:Jl *-o a-.;-.-Jl iL !i5Yl qs: .6

r31^Jl Ctr " 
t^l: ;;l-Yl &lll J,--, a:Y rlyf:3!l ;:J(r .,lJ,S,l.Ft !r..-.11 ,_)-..,-r,s -

100% .-y,,!iq
6j-Yl JJ)6 Oi!!!s:4(+ d ,l xi,L

g)c.l.frJl il.:l,- %HtcooH(t) + R-oHU) : qHTcooRU) + Hzo(t)

4L+11 ill- Jr -lcLI:ll rrn (mol)'.rUl ir-S

4JllJ) I 0 n,, = 0rl ilo = 5,1 0 0
4JU! ] I x ho-x fro-x x x
4r:Ldll X, n^-X no-Xl x/ x.

,1

a]2..,1 J'Ell JE- JSsJI j-yl :; -

11 cr lltz.ip
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