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2023 .arj: b!(Jt o)t+.:i ,Jr,rd.^t A_tr l*:q-:-lr ajlj*rr :rlcJil Lp$ q?jj*;Jr d,r-)r

L)rJl
dJtl &r:J"ll - 4+trJl ;rtb

tJ"+. ibi-

00,50

00,75

00,25

00,,50

00,50

2x4,25

0,25

0,25

0,25

4,25

0,50

2x0,25

(4.Lil 13) :Jllt e..tt

(!tE 06) :Jrlt ,'d.*:lt

,@.I
:.gbJl .j$l :l+J! -ll,: rJS ir" r+.1ll .1

i -t\1" , Ari :aS;Jl cr[i:

f Fext :aS1--.11 ,jill

:,-g\U-i\\ ,."U"Yt i .rlJl OlEll a-l .1.2

..'n$,il jljl .':;\-cll cavJ- g vJ )

.l .1:ti
. rJ oJlJ i Lll ! JlUl lA* .2.2

os .S"Jt+ e errL al^-s .r:c a.c t^!t a-,.=_.JlJl ,#X *Ht t-r+ll ..J=Jli a=/ d ,
(k!U.c, jy 3:\; tL-jr C l*',\i( olri ,i.Ll JS

; aJi;. ^'gr1 4s\ Jitdl ;c ++,:ll*

IF*rt = I1l.3c

dLr{Il ,-..L!! i.uolt ,r,,Li crl^Li' II
! I

.os L:aJ1 a5;- a*fr i:* iUSl Ui ,,,rJ,!U1.,: *-'iJYl *-!-J1 til*ll J!..,r, !s_.,s

dJ OtS L:;.Jl pi:L.}is+ l^ haJ.k-"n jr- 
"q;Yl 

a5;=;r^r +..,;lr^ i:;;r+*- ,!*.Jl

. l*- I ld;iJ-L

:dld .;l:Jl ;euJl O+h,r'r:t..2
"+-3;:-Jl a+SJli-<-r.Jl ,.L+11 J";-rii /

.r.1.-,^ ^L-., l:u*: bUE ,*$;i qi+-,y ra-!:Jl F.y ,::--: ,/

"a*JJull 'aL=ll .,! 4.i.t ll a-'-.J\Jl gg;all ,\=':,.:: e.\--^\ /

G

t
1T

IF.*:..io :dr;,=..J;iJl ;rrrnl J+l,r /
TC :1Sy.,]c UrJl J,rilt +.Jrr J:.d.3

P P

t>0;"tJl t=0sitJl

12 ,y | t,.,i+
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2023 :619: r,-l}K!r 6:QJ rrbr:.l *i f*:;-,:Jr ;;!#1 il1,Jll Lf$ d,.air*.Jt ;,tq!r

00,75

00.s0

00,75

00,75

0,25

2x0,25

0, 5 0

3x0,25

3x0,25

ac(m.s')
o6

: (.9) 4lt-Le Js)4 4.s,-l 4+ +l 4*,l.rJl .III
: FO q-=e Ij\+ +i.:*r* .l

Fo=14,7 xl0-2 N : ;l-r.Jl *
Fo = 15,0x10-2 A- ;.^$ll J+4., :qJ.=)-

:,-\qll oLl *r:.i;1 irilr JLll rr :SL:lt*

F+fr=Fo it=o a-L=lll d'l.ditXl egull Ll+,i,)u,.x
In=mg-Fo €\ 7t=P-40 4oo-i4= P-r r+i4SJ.J1 JJ=-ts]clU-y',

n=0,3x10-2tr/ 'ir z= 15.10-3 xl0- 0,147:(q;sr G*l"l)

. p sr; lLl il^y v 6-:: ;l ein-i * t; = O_ffi, = rU

Fo = 15,0 x 10-2 rr a;ll J=i ct-:

p';.; .ui \^<^ ; ;u ;i .,0i.: *- 
Fo 

= 13 ilu= g!'Pmg

:a5 =J'(t ) OlJ-rjl e** dt .2

.aS;Jt ;Cl y,;,,uLii t{rJl elg Jl : air# JS,_,,,=

G e 1*.+*rs: F,;F
.4-Ul,-o 4^=6 Jl eL, +.* ct^ aloslii aG Ji! eUI

l.- 6a-c,!l aJ:tijll al:L^1l nF\ .3:t 8:

(A)ui.ul ;i ,.:.,lsl .4:tt = r ili,-l 4Jj I

l.tii i1,.-li l,

X = (*)r=, : (A ) ;plJl "=t;9'., i1-'-
dt

,K =-lo =-*oo a::!r(A) u,\^ ll 4*-.-;,., J^\.^ ff:.:-stt tr

.aj-JYl jJ* y (A)-*X
F =mg -kv 6\ F =p -f :Q:.l 

-r

12 C 2 l'r..i-P



2023 :6;9: 9L9JKJr o:tg.ii ,tt:,;.or A"i l*:;-*.:Jr U!XJr irlrjrr L*$ q,.|tdt lt?)r

00,75

01,00

00,25

01,00

01,25

0,25

2x0,25

2x0,25

2x0,25

0,25

2x0,50

3x0,2

,#ru=o, = r@ffD)1-o; = -k(#)o=o) = - ka, :,imy\+

,rl t lll.ontr=T=, e\ - , --k.oo r+.:l;l*l!

g.\Jl al:l.- ,rJc rL;cYl :LJEJ1 a+tryl 
"lri., 

:iJi-)-
:Y ti* J, k a^r! rl*il *5

15.10-3
fr--

0r1
:(e;.:rr C#l,l)r=0,1s :U\;; , P=L o;n,

t
m

L --. n
k

/r = 0,15 /rg.s-l .l;j

o =*= 0 J,Li , V = vli- ll ilJl fU.r.Il ,,s'9 ,+,L:l-c:ll il:lJl i)r :u,,,,4*r!*
dt

.vri* = lm.s-r r+i rr- =0,1x10 (e;sr 6#1,:) rli- = T=r.g :e

(!tij 07) :.i$l +,nill
:elr UtirYl r a"..r tUL-.al &l.i:J 4Sr LLr . I

: c.rrlJl g.Q.: I
:&ti:ll .j d*j$1,.:, Jl n*j=61-ul s7 L=t! - ;rSi &U crrt.ll Jc.Gll ;i ;t=,+" l.l

CrH, - OH + H2O = CH:COzH + 4H* + 4e-: (ar.SX.;.6)

CrrOl- + 14H* + 6e- =2Cr3u + 7H2O :(18;X ",:.J
(crro]- I cr3*) , (cH.corH / c2Hs - oH) :La &tslr d J\:srLill ;Ejl-r.rl

:5:Jl .:..,:+Sl -;-.= ::: f+;y .2.I

g-"^+ c+ +l,rrlll L ,Jll H*@q)UFl ye 'S;Jl ,',ri<\i r;,.-s
(CrH, - OH) ell g^ ;r:iill r:L q:r..,SlYl , . ,l .,i(l .1. (Crrol- (aq)) r"5,^[

: ii)-cLlJl +"6lsr)l e:Ul i-.,X a--s u^ rSEI! .3.1

nor(CrH, - OH) = 60 mmo, , t1o1(CrH, - OH) = l'] = OU;

MM
no,(CrrO]-) = 50 mmol , nor(CrrO]-) = c\

Xr',o* +^;! 6tLi:-le r &\frll aro, cl_i:+ jlr,l .4.1

2cr2o;;q)+ 3crH.oH11r * t6Hl,nr = actll, + 3cH3co2Htr) * ttHzo(,,

+"61sNl altJl
0 flor floz 0 0

{lliiiYl aJJl
x nr, -2x no, - 3x

I
4x 3x

Ino, -2X,. no, - 3x,4"61+Xl 4llJl xf 4X, 3X,.

t2 y 3 a,..i,P



2023 :o;9.: t-13J(Jr o)r+.:i ot s.or Ai 1*:;*^:Jr a;!#t eJrJtt Lf$ 4fi3'.Jr c,FXr

00,50

00,75

00,50

0r,25

00,50

0 ) 5 0

0,50

0,25

2x0,25

0 ) 5 0

0,75

2x0,25

2x0,25

3Xru* f-L\,l rrill a4$ e L,..,i-l"

X^o* :25 mmol € 50 - 2X.o" = 0::.-o 
"[.l,ii.(CrrO?-(aq)) ",:*

X*u* = 20 mmol € 60 - 3Xn.** - 0:r=-o &\rir^(CrH, - OH) r4n,
X,r,r^ :20 mmol a-r^3 c+4! ,i-i :=;

:r:-:L=ll crl\i^*Sll &Jl iJidJl a^JU^Il .2

[CrrO]-l(t) = 0,48 - 19,34.x:+!)Lll s\+1 " 1.2

[cr,o]-ltt) = 
cY,-- 2x(t) - tV, 

- - ] - "(t) 
:,:cl J:r+ .r^L ' I Y*V, V,+% Y*% \

[cr,of-]tt) = s0 ----+-=r.x(t) (g;* i+]l:)
I00 + 3,4 (100 + 3,4). I 0-' \ i

[anri-]t,) = o,48-re,34.x(t) :,ii
:1"r:1g a:arrs ).,, r-i 3 ! t &!ull ,--i^:i geJ )',|2

"4jkJl 4i^Js ,--4.:r &lfill e.ii tr$ p)Jt ;a;Jl ,,t

: lji+ a:+! +r-=.x

[cr,o]--l =0.48-19.34.20 l0' -r+r,lt *=] ,F t=1,,2 uL t 1,, 2 z

t1,,2 = 5.6min :r+ iti-Y! [c.ro]-l = 0.29 mol,L-r r+. L , , )1t,,t

5,5min 3tuz15,7min : J\Jl C -dl -)..i" :+L)*
: (CHTCOTH / C2Hs - OH) a.ut:ijl ++rr crE +s: .II

:ryL-Jl .[.tir aJrL- .1

CH3COOH(aq) + HO-(aq) = CH:COO-(aq) + H.O(l)

:vun $l$l -:ic u*\-)l 1-.- l* a
a+s' ALILIIII .L

g4=:1 :qj,o , , [curco;]= [cnrcorn],or! jilsitl !i.:j +!n :",c
IcH3cooH]

Vo, = 20mL :4i-o r to = Y = 10mL :La:,c.'i:s ILLY!

: Cu ++! +L^.=*

crVu =cu.Vnn:Gi ,L-;i^y'rS- -9:-,,,,.,ii ;)-.liiJl irrcl yts,r.il r:c

cu = 10-2 mol.Ur $ cu = 
t#u 

:4j^ J,V.
:pKa r+bll a+"e f lrri-l -3

cH3cot
pKA - pH-log

cH3co2H
€ pH = pKo + roe#{$'+s" [cHscooH]

12 U 4 a,,ip

T



2023 :oyr gyJr(Jr 6rt+.: ,JL2s."l *i l*:t*.Jr i;rr#r pj,t*Jrr U** d:rt3,&Jl aJrq!t

0,2500,25

00,25 0,25

01,00

0,25

2x0,25

4,25

01,50 2x0,25

0,25

0,25

2x0,25

00,75 3x0,25

pKo = 4,8 e+ , pK^ = pH - log2

Ctil 07) :<"iljll eFl

(!tij 07) :(#+e4_r+.rCl

: (t) e&oll *s (K) aJrtJl -t

oU.t ai:sJl ,--rl .l
l-4-r.q J--iJ ra-ci(^ll r)"J=d t-+^.E.rr+ d.Hj-LJeS CgUU c,.o u,S+ c,,,Li;Ui ai(^il

.\f,tJ+S J;i-
:tulill lJl cE-Jt+Jl Ja"fill .2

g;r-ii ,ifiS^ll 6:J gE+ JL.JKSI Jjlfl ;i y):il $^ll Cr,-l ,a-AS.olt ;r:; r.rc

.Jl (Ey.,,--+:) r\-:Jl ,,'iuJl ,,,Lill+J.s.!l .rCl ;^ itrq:Si)U a;c1.^=;-pa

Jtl,Jl _r. J\.iji)l u3r a,.Jc Jilsiii,(UL,js+r)JrC +LJt ,,,1 il!Li.!l ,_*t$t

Y
. iL,Sll

\: .J"

:6;1111 1 L- 
"

I t: - a
.,lc +r4r .J

uc C :i[>eSl :!ill ::>" +e+ .1.3

:nbidr .e*i .2.3

E

uR R

:8)Shll ,1 tlt.,lYt ,lj J.ir a..,irS .3.3

: (6) riS;Jl F- J'r^ii-l "4

:i,i:S^ll O.=; .1.4

.3:[ 1Un L] F lmsa:r-.Jlo:l rtL .yJ L-ri-.1, L;b.l+l ,A-l "l ier(^1l

ix J Eir ,JS A^.s rlr:ln .2.4

E = 6V Sh : U.,,u* = E ilJl ru;jll !F, -
:+i Eh 3,t gF;,rJl ,-r.;\LJl Li\l 3" (A) u,\Jl Ctlij al.,ej al,-\-s -

t=0r2ms

: C e.,iiS^ll a:-.,_++i6brL"l*

C=8.10-7F=0,8F.Fr;.., C=r#F: (u;:rc 6#ln)C=a aja j x=R.C

: (z) g-Cl_.;il 1r I aJrtrll .II
:crFCl e"+ t-l:rts cl*.t+ i(t) 6r.:,.l alrL*ll .l

L
;.q(t)+Ri(t)=0 : (Jl r.(t)-uo(t)=0: .i]r}ll e-+ ;rrls J+tl+
L'

I

12 C 5 a^i*



2023 :619: q;Jt(,Jt 6rt{J olr-r.1 U"i e*:a.*Jl a;rr;11 ,,JJ,Jrr Ly$ {e::-.lr qqlr

00,75

00,50

00,75

01,25

0,25

0,50

3x0,25

2x0,25

0,25

0,25

0,25

R (+ a^il! _r i(t)
dq(t) !

dt
+ggeo o 

di(t) 
= o :c,:il ar.,ilL .jLar,,Yt,cdt dt
di(t) + I i,r): o: zi.,rdt RC"

i(mA)

:a-rl;Li:ll ,JrlJl ' : '' "Eoll Nl r!:il* .2
t

-Io

i(t) = -10* nc

:cl=ll .t ,!iJl *

di(t) ln * \,,
C ,.. 

- J.S_jt o-i_r.l
dt RC- r

:i-.,I;Lo...ll aJrLJl *: a^b3z: j
T I I -'.-ti.s,- J-...lI = -L0 * nc -*.1.a Rc - 0 :nj*_c
RC RC

: i = f(t) alJ ,lS +r^: "3
_t

i(t;=10. nc 
cs-ll-r.ll Nl J$;:,t;Li:.]l il:\Jl :al,r)-

.tJU. ;!i1 ,*,_i$.JH!,

:(31r*qll , 
j trclilrt+l1 .III

--......--

u62(t) = ]., + R . I :L.;J;Jr e'uJrL

:6!,Jl ;^,''.r- l=9 u, l=u , R.I=b : a-i..,U.JL
R -C

I = 0,024 A = 24mA r+ f = -L (t'.rc j#1,:)

: C aa$ s- GiJl*

ucz(t) = uc(t)+ u p(t)

ucz(t)=|.,+R.I ;rii e:;3riJ! u.(t)=*=f ., , un(r)=R.I :,',l-

: u62(t) _,l,til !l=X\ ;;!,-tt .1

: I ;I"':Jl ;.:-'i +^+ :Lr*l (7) g)full .;-i.
(.;b,it 61U.., Ls.->, n: 1tbJl 4+=i J-l--"a ...5)ucz(t) = a. t + h :;$l ilr'r--

b=6V

AU
a---

At - +-r=3.10{1u.5-1c..,;= c=l *, l=u q-J
0,2.10-' a - C

c=8.10-7F=0,,8pF r+ c=:'l:1 (f.o dj!")
3.10*

!

12 u6t-*

2x0,25



2023 :oy: $KJt o;qi jrx.^r a-f l*:i".r^:Jr .uir,- Jr r.y'rjrr Ly* d,.eij*Jr tu1.)r

L)rlt
./tll &e:J"ll - 4+lsJl ;l.oLi;

tJ"+. iih*

00,50

00,75

02,50

2x0,25

0,25

0,25

0,25

0.25

0,25

0,25

0 ?5

2x0,25

(A.Lil 13) :Jryl giJt

(!ui 06) :cjrll ,I *:lt
238: fr{d.d+ll *pb.i,Yl}t:..ill a*.,!r -I

:238 .Ej:,\.it ;lr,: .+5-': .l
Z =94 :eb;_e;,rJl :rc

N = A- Z - 238-94 = 144 :.:,t;lil;J\ r-tp

: Z:t a:r:::;:r-\.Jl ;!r,:l .S-rriil CS,l"ll il:L- .2

A=234 e 238 = A+4 :r:l;;il! r:c -tl,i-.,I

Z=92 e 94=Z+2 :q:L,.;6SJl ;i-,iJl}te.il
,rl(e.Jl illl,* cr:S: a*: '|lU ,,1:+Jl ,,, ,- +l(;i^ll ;!,.,11

'3ie" -'|yt + ln" + ly
:us.l.';Yl o,-glr:Jl uiui a+irtr.ll il+Jl .1.3

N('):Nuc-o

:.r s )-.1/, aJY+ * * )i,Jl .2.3
LII 

-

4I9- -lN rr-'' 'i, ..r-cl,;Yl !,.!tinll j,;tJ ,-!l.:!dtu-

lJ.Jl Dji-l .3"3

:BcqiJl +"+ rhrl o.1.3.3

B =9"1022noyaux lans :SU

: B .:.jlJl 
=_j=LJ+!]t 

J_J-ll*
dN(tl

,tr,,=ot=-ANo ij.i /=0 U: clliiU al:l,- ar

a.,,j,Jl 4-\Fll l,o-.,lsiYl -tti.ill d,+ f a.to 1 Ao=),.Noai Jn s B:2.1/, 4iiu=^ll,

3 Zi+! -rl+*l* .2.3.3
1.

)"=!,5\.1,.c=1 cti #, t:l\6ans :olJl .,,.t'

l, = 7 ,94,10-3 oor-1 E ), =-1 1.5:-r, , ;Jr; y

126

12 U 7 aaic
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2023 :6y: t4jJKJt 6rk* dr,.r,r 4,lri r*:a+dJr ;#rJ.j*ijr 
13J.'Jrr Llu$;otiJ,&Jr ;Jr?!l

00,25

02,00

2x0,25

2x0,25

0,25

2x0,25

2x0,25

3x0,25

0,25

nl. Alrg z lrul"': u - r'

oro=h.Ao a-,,, Nr=!!Nt ) Ao=B=zNo ij C,,

( Ao = B = 9.1022 nuyuu*.urr-l :-.,.=;

mo:4481.3g = 4.5t<g 5.r *, = 
---138 

'1
z,x.ro.tioero* 

x 9'10iz (t'"' i*+n)

:Ltl-t"\J u,;]isYl ;*,ll t:l:iJt+ +s: .4.3

A = 6g0/o Aa = 0,6g Ao :-e, = | tn4l +;^ jA(t) = Aa.e- 1.t
),A

t = 48,6arrs ,ii 1= --1- ,, J^ (€.- C+J"t)7,g4.lo-r 0,68

z 239 e#ddJl ild 
'Lh"'.Lll r',a irr.r..ll alUall -II

:G,-'r]l )lL^iiYI &Lii -.1.., .l
tX'|, -a=i a.$1, Jl r6;n:* J*t il.o 51:u el,,At dF efj i,-Ltr. cE-::. &ti.:r

.c..,\-.,t},i +!tt >-;s.,6-o .tt,. c.r_il.+ Wrq _Fl ,;!C-l

:gl:t*Jl J);i"l+ "2

: 239 a+- :.-il ;! .ll^.irl J* ;r--Jl aitll .;L,^.1.2
Lm = m123e pu1- mlt3sTey- m7102 Mo1- 2m(n) d.J- E,u : a.mx 931, 5

E tib = (239,0521-134,9167 - 101,9130 - 2 x 1,0087)x 931,5 (t'.o 13-.)
E tit =190,96 MeV rj

:'zllfu ;L.ill L.,Jl a!U. r U-i:-l. 2. 2

E,,o = 8,1l'rlTe1+ E,('ffPto)- E,('ilPu)

n,(3jru1= E,(";|Te)+ E,(,Yrtwo)- E,,,,& s

n, (3) Pu1 = 1 1 03, 83 + 852, 88 - 190, 96 ( cs.l, J+L:)

El'z;:Pu)=1765,75 Mev I
:'z|lru;bll r 'ffrwo j'l?e dtrbll rlii-l L;LL* .3.2

Et( 102
o ) t, ttliret

=8,39MeV I nuc ;-T =8,18MeV I nuc ;A

Et( 23
)

A
=7,40MeV lnuc

: €rJl I !e,J.: &^ #lFlo'
(iJL:,j^ll al_dl .l- !!d*1 :Xi OF alS-i:^ll !,yl uF ,rf::Xl JtL iiyl !!.-t- .,r..,-

12 A 8;i.d,

.'ilp" ;b:11 cl. Jir-l Jisi t-o ,lltwo ,,rrT, r*Ht a:- 
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2023 :o;;r le;.9JKJr orL6:r -rr-x,or A"i :*:q,.Jt +j!#)l tlj,Jlr L*$ Latr..J' i,ulr

01,25

2x0,25

3x0,25

01,00
0,25

3x0,25

00,25 0,25

03,50

..11_.,L,-ll r- .+lr+ L t:l.o
. 

\_ v J-

(!rn 07) rIl I

:AB +lturtt is L _I

:,-!.,llt gi.i*ll (Jc dl<l-Yl c9j JL"A!.l
: (g) il*-11 & a;"t tl 4-,-J\Jl .9,il1 J[n^: .l.l

BP
: (S) a$X 4lt.tll }li.jl al.:I,^ .}+.ti+ u , as.:Jl +L,,-:.2.1

:B 3 A i:*;rll 6#(S)AL+X 4llLlltli-jl i:..,." .g#tt+

t^ j ntg.AB.sina =!.o,.rzn 6\ nr{A)+Il/(F)A-rn= E,(B)

vB= 2x9,8xl73,7 xsinll" (€.- d++h) u6 = 2.g.AB"sina

-ll'B = 25.5 llt.s \r. .

ell<",-Yl ;:p i.; .+1--3 .l$c;Jl ;-u +.,;\LJl .2

v s 1tt,7 = 2515 *.t-r)yBlexp; = 83,3 km.h-r = 23,14 *.r-1: ji !=),\,o

i d;^tt ; JLlt cs-:i*ll 6s e!1<-'-t 6$ .:+_.r ..,.1l e.! aH"'Jl -i)ijl "-.,',-*

:B j A J+,-:;*11 a}} (,S) 4t!l 4!U.iti-il alrL^,.n(i l*i+.,,'L^l J

mg.AB.sina- J'.AB =L.or.rtr L5\ E,(A)+w (F)o-u -l* d\-ul= a,61

.f =70x(9,8xsin I lo - J14-l (.J.., J*in) f = m.\s.sino -lt ) e s

f =23 1/ rir
:ald dt:ll UJiUll ,lrri",l LJS"J :a.L)-

ajx -e rzg.sina- f = m.ac t+i 4SJ.ll JJ-^ €tr 1"1.i-Y1+ F * .7 = m.d6
2t

o" =?ffi ii -r .''j- .r = n.(8:.sin 
" -*;,

4ltLdl /*r,t II
:#r+ ;:;\s ;,--i+ ;.rS:.., .t

,JS 
"# 

c9_:L+ ,c+rL ai^+ 
"! 

a,or.t^1l a-'--.J\ill .SjX .ost ;ll 33^=^.lf ,J.dli F_r C
.ZF*,=*.i WtL, -S_* pU; t\*-jr,J t*i\i( olri ,aL--I

:atuJ ;EJl e;liJl

IF", =*.i+F =*.i
J*$t J:rJl L.t.Z

12 a 9 l,..i-"



2023 :oy: gJ,r(Jr 6)r+i rt s.l 4..-4- t*;d"rjJr Urr#r r,rlJrr (y* di"jji&Jt Ll?Xr

01,00

00,50

01,00

12x0,25

2x0,25

3x0,25

2x0,25

0 7s

:glrrr\l al^g

z (x):9,5x10 ' .x'+0, 19.x:cK,jJl ..,1c. ,.,',<r .3l'till -;L.* al:L- ;i ;!s.2.2
x(t):vB.cosa-.t...(1)

z(t)= i r ,'*ru.sina.t...(z)

t = x 
:l+-rl (1) rI

v B cosa

z (.y) ==-.=- ' .r 2 +tand..r : rli (2) *,s,;;.,-:;lL2." i .cos' d

z(x)=9,5x10-3.x2+0,19.x <-z(x): 9i8 . .xr+tan1l1),x
2.(23.14)2.cos2(l l)

izc J xc I crl-ul:-:l : "1.3

Bc-ii*ll L-\l , dtsl JL* 0# 4sin- al.i: _.t c d=ul ;t
9,5x10-3 .xl -0,+O.xc =0 g;i 0,59.x, =9,5x10-,.xf +0,19 .xr, 

e\,

z, =24,8 m -r1;n:J-:l.It .S-t-l * _p"PV ) X, = 42 m d +irLJf ,lA ,-}.::

:fFll ;:-,.,1",-.2.3

t" = 7,85 s r- ,, = ---L2 / ^.5 -+i,i) t. = I23,l4xcos l lo \9- 
r) B"cos a

Z, =-f (t ) {*rd! il.rta-all O" -!Al !.r..a ,riHt is"* :i-Er>t-

(.!tij 07) :(#+ +xl r'H.dlt

:++ q;tt a*.,LSt -t
:gIr=.,11 rlJ=-) tAilsil !.+lell 1J^Y 1,.:.rU.1=,",-Y L l

. i=,6U1 .:!kJl e;:_r elLiiJl oJ , :j',-.lt +J
:+=dtSl )

F a yo as;-"U A;ujl a.J:'eJl €sX +!tJi ilrLll 45JJl a.rJt
Bx

0 0 vB.cosd v B'cosd v B.cosaJ a*.l"ji- . -

Bz
P o5 v, .sln a g .t +v B.sina ) r ,' *, , ,sina.t l!.-.! - .-

fl.tr.]J! o_u* ,6

12 u l0 t,.,i-"



2023 :61-2: gfr(Jr 6)k-r Jtx.lr ai l*:i..:Jr +,j!,*rr r,rujrr at-* dli"ilArjr ;Jrr)r

00,25

00,50

03,75

3x0,25

0,25

0 ?5

2x0,25

3x0,25

0,50

3x0,25

2x0,25

0,25

.pJ*r .;3;.i r,* ,LJ*

LFF

HCI Ji*
.r..- 1 aLi ei: r*" cL"

:Jlti^ll jl;ll .+_: ,"1+ itu-t*

z l:.ll ri-.,i-ll il--., r$ 'r^ ;t^ -lji
:.!lliJl jlXl .tc .-a;SJl .3

rJ.4-s.jsj:6::^jl :1i-Jl rj c4-ic -i.,j,Sll y rU''r+-Dr:(ll ,jlrl JE g,:ltiJf ;UJf

.L;E Ll;i q3r-ii &ln" +E !r qiA$ rJ ..,.i i,r}:sjll !U .:.r,,_u.:Jl

:ili+ll J er:Il dlid,qll 4+ti.ll -[I
AA 6.ull ,','- C.,:lJ1 .--o,i,^i .1

.rsl+ J_i-:;+,60min;lF J!--St jo--.,Jt ,3,:

:&[i:Jl )

&lirjl il.rl,- 2H 30" (oq) *zu (r) = a,(s) + Fe'. (oq) * H,O (t )

4llJl el4Jl rl:rlt a:Ul .:1;X ffln
t't,. : 

-"A1
nt = ('' 'V

= 0,03 mol

t=0 0 n1 11o 0 0 Us
/)0 -r nr-2x fra-x x x U:+
tt xf nl 2r, fia-xf xr x Ue

: x(t).ri:ll ;t!c "1.2

x(t1= nrr(t)=+::Qrl g[till a$ J:\ ,.
:Xr.jk-ill .rill a*+:1**1o .2.2

v l'f (H 2) 0,240 --rr ::\X f =T=; e$ll 4.6).c .+r I,'t(H2)=240 mL :$E

X f = 0,01 mol:10 mmol 'r+,
::sJl -)c.1.aJl ;5"

:glcloJl !U .:i' (HsO*) &\rX^11 a:L a-r^S

\-o ruc # nr(rrO-)= Cf, -2X,=30- 2xl0=10 mmol + 0

. r-*ll &E^ll 1o k= (Fe) qr=Jl uil aE ,JFfl ,.li h :

12 u ll t^*



2023 6:f U;3Jt(Jt o:rp ,-rtx.,r U-t t*:;-,:Jr ryrrlr ,j/,Jrr L-?b* *"zi{l 4{1"!l

00,75

00,25

2x0,25

2x0,25

0,25

0,25

2x0,25

dV,, (,)
dt

Feo/o = 56o/o t*Fe% - 0,56 
x loo

1

:d.liill iJ^sJl a-!l c,E,lo .3.2o

t dx (t\
v,o,lt ):i-f :l,..,rJ,&lilJ lr.rJl 4rJJl .i-e cr

i,JLlr ,rFr -i+ ,=YLG) : +r,LJl rrill ;J!r 
"F..,-r+VM

,,",1r)- t dvr,(r\
V'V, dt

: (l = 0) aJ.Jll J l.d-ie ,,,L^*

- 25q'-10-3 
=0,021 L'min-r (A) 

",.t*il 
+.-.y ,-1.,L. L;r-

12
=0

v-, (0) =8,7 .10-3 molZ*'.min-1 $ v,,,u 1O; = --J-- x 0,021 :(+>-rc r*J"i)' 0,1x24

:O# 6LeJ4s-.11 a-l^s-s,ll 4-!l 6S cJ+i::+!s.)*

9.10-3 mol.I-|.min-1 j 8,10-3 mol.I-l.min-l

:Cr)..r.,r rLi eli ,-ij,.a.rlc r-ef.rl! -lll
:al'uo^]l a+ill +::11 ai.rS ruoa,i.,Slt +L*-u.l

n,(Fe)=ry- X, =0 :;i) ,(Fe)+r=il -ra r=^il &1,'&Jt ;i L,r-=.3
14t

r+i rz0(Fe) =56x0,01 (+;:r',j_,J"+ nto(Fe) = M x X i *,
mo(Fe) = 0,56 g

:pB'Jl ,.i ..crJl rlr-ll : ! ll i ,tr
4r-J,Ldl 4-r^sJl 7 t!.L,I ^

o/o (,e::. G#ln) Feoh=mo(Fe) *100% 
I

m

:r:\..,= llc.E , ;:. ]c jl-11 .?

-.i:ll i:sll a;*,,: grY.#! ,.:r)Lu= JL, +\ pt-.qrr , (l.i-lL r;.r.^ll J::.Jl ,,, - 
]

. 50% cx Fl a*

12 c12t,-iP


