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2021 j_ilst-2022-2021 ,f.bll ;j-lt -JiOli"it LJEd;ls" JAllr,atlr,,.Ltt crits6+llil-.)r+
JLr:i)J L-.Jd ai;,.all



tt n,(HrO.) = 3.lO 3 mol *ir Uf V =fi1ml a--.= LJr 
-.a i-:

r er eJl -:\, r,l .r n tl ) -5.10'ntol J r+++l;) | cLJl

.,-r+-9;gJ1 .--'t-'-L,i LJ." n.(H.) = 4.10 'nutl 1

.4+q

A^r!

xr =3.70-3 mol (' x -2_5.1t)-

x, = ).lU' mol

0,5

4+P.Q4430

.il:Lll-r J.:L_ll *rrr-sl J5:tr = 
i.;

H .( )-.,,, + 2 1, _.., + 2 H' -, -----------> I ..,,,, + 2 H,( ) .,

mol

A 1,.=20min g r,,=1Smin 1-, r,.-14min

Li.

t =41\l-' nnlI

x, = 2.10 3 mol

&ti:ll {-i.aj d}.j 44ie ,

va =l mmol.L1 .mirt 1

:sra r0 = 0 rje &ti:ll ,,Ja::ll ieJ'-J! i+ .Q43

vt, = 2 mmol-L .mln ' vu = 3,5 mmol.Lt .min 1

vo = 5 mmol.L' .mirL ' lo = IU r tol-L .mrn

CuCO, .. e1+JlSl 5try-,5,.,l^ ll? 4jis iJJJI! \=J , 25'C so cqji:.r

,rl.r:(),fll ,r:eJ 
'U 

.J .:-" O V, =15grr1 e+Jl (, 1o = Q :ic rr.-ir;.53

.C, =8,0.10'mol.L' )fl -,5!l +l C.HuOr^,,

'il:Lll-, &lJl ;U.,,SJI .J.-jll c:.ji
C aC O,,,, + 2L', l! 

^( 
)",.,.j, --) C O 

" 
r ", + C ai;r, + 2C 3ll 5O;,.,q) + H rO i,,

. x = f (t) J.jll ilY+ &Uill r-rii Jrtr 4+B ,:si=rJl JE^r

;o!.Lu
/r: =18.' ;jclill i :;rol-

M(CaCO|1=100 gnol 1 t V,,, =24L.mol I -

x. -72.6ntnol xi = 6,32mntol

x r =1,5 mntol

x t = l,3mntol

xt =3mntol

2021 )J;.Jot-2022-20214rr..1-$ aJ^.Jl e*,Jr 0rj-y1 +L "j$.rJr.':i,)u L..!t ai+,-lt
q ..&11 crt E z q,l c 5l ,l*



2021 j_d-a_2022-2021 ,"r..r1! ;j-Jt l*J}r Ou-rl +L ci$.,
Jii$ L..Jrll ii+,.all

q&ll ,:,1+lS e$ ;lt!*

n=309 m=0,3&

:c:A t=tt. e.B.ttt goCiull OlJSll {#S3i s.,Uie+.4n;!.e46
A t,(C01) =15linl B !(CO,) = 72mL C r(CO1) = 51,6 mL

D !(.COr) =18mL E r(CO,) =l$vl,

'S." 4i1J.:1i J.-1, a5:1 6rc -.i ,.;r-;a-Y! qi,Fl . CsH8o.\illl Jr ,-,tjl:..Cl ,,,\Ii..yl ,r;-"s ,_t:+
.,.:rLla-rlX :L;"-9

i-,L- ." r (r jL lJ-*,J. J_--.X uJrJl clJl g 7 = 19g mL 
=;l 

u't .r,r-X L-,;s .+S-r ' -'""' :;r,f'J[,r, ,*,
CsHTO"COOH{,!r+ HrO,u+C8H,-O2COOa,,,1+ HrOi",,) ;iJrLJl-, d*.tJl ;,!+Sl JJFJI e l.ji

;ci*r-q
)2 = )a,o,,,, =35,0.10-3 S.m2 .mol't t 4 = Arrr,n,roq",, = 3.6.10 3 

S.m2 .mol I

(JI) cjrLll Al.l;+" *L 1/Ok4, jJrr3;yt iiJ "t+
Ke=10-)a I M(c,H*o)=1go g.mol-l

9x27,8

:!+ (S)

t 250 i 2,82x38.6 r 109 t log(2,82)=0.45

dJJi4ll d e.lr. sr."sgYt ,rU$-y slrill CJ"lt j$-ilt a.+.e+Z

:,r+ (S) drds-.1l pH 1+.Q48

,ri ,\'";) + HOt,,tJ elrj^Jl $:;++l .11- d;lt a!"l3l (.S) j:lJt g* Vn = 50mL :sJl jr.n
. Vu.o =Z7,gnz -* 3sl$Jl $e ,_-iLJl AJI .C, = 5,0.10,, mol.Lt j'A\ $;,J\

. K = 3,2.1010 :sa 6;r-LJl.-Jclii aJ.:L.o fu51ilt ;;lyJl .Ufi

;,rl d;f;-.jU^frr:yYl cE + fuJJi.ll Lr!{r/t&I,! +fgr-rX & 4*..ff 41,.1:4-J9.e50

A Lr,o;",,f: 2"82.10.3 n ot L r
B lr,o;",,7: t,41.to-3 mot. L l C la,o,,r):ssaJo: mot Lt

D lo,o;"r7 
: 7,93.10-2 m ot. L r

E lu,o;,,): t,oe.lo'a mot L I

A pH =2.10 B pH =2,4t C pH =2,55 D pH =3,21 E pH =3,96

:cA L,"g,r{.11 cra}ill ;tJ.:. JFll giJg-,i1 aljs;..-r5 .O49
A m=0,5 mg B m =125 mg C m=1000 mg Dr m=250 rng E m = \OO mo

A K/=2,0.105 B K; = 6,3.10-5 C K,t = 3,2-10 a D trr = 6,3.10 6 E K.. = 4,0.10-'



(!ij l) : uL-rr_&l s.r.#,5:r-l Ltr .

"t$ls V 4^+- CICH.CO7H a;+Al +i .-tytrl -e;-!S.e-:l=i Li.J (S) Ur* Y-;t=- -rin
. pH =2,43 4-5 ( =10 2 n6.L1

r l0 n"r 
= 0. j? | l0r5- .1.7 ;+t+LulnoJ-t - f 7

&Ei! 1i.*, Ls.
r =0.37 r =0.11 r = 0,52

.L.Jt,.:.ll urii-i (S) ijJls..ll j C\CH,COOt,,q, J C\CH:COOH,.,,) ir+olll OUCI Otr+(JjJl .e52

i*tr_;J1 .:liErY liiL )JJ.-J HCO2H\,,,) 4;llirJl ,':"J LnL" )Jt- ,._"is C ]++ Ji$
. C Jd1 ;51ll1 j,,E r f i+Jl u*n _C ,--X . Nai,,,,, + CH,CO.,.,,,

a:irli sli HCO:H,.,,|) + C'H.Co,,.,,.,;: Hco;t.,t)+CH.Co.H,."r, alrl-Jt-,, .!-rJl .Jjr+1sl .JFllt eLji
.K=10 JJlJ.,ll

;cr!.Lr-r
K.1)(CH3CO.H 

',,r) 
I CH3CO;(,,.,)) = 1.9.10 5

76x416=l.l6.l0r t ,40=1.16

t+ JKAr
!^

- t-
D r=---:

It
Vr!

Jr' l*'JF
l-.vE't+JT

dtsl-lill

.a r=0,1i n' i=o,oo ,C r=o,ss r = 0,76 r = 0.20

:sl ( HCO.H -t HCO:,,..,r a++l]^ll +""i".tt 4+ti ".f .Q55

A K -1510-' B i. =o.S.rrr' C K =j.2t0
D x,, 1.8.10 " E K =2.S. 10'

r =0.27 r -n l)

lctcu.c oo n,.,,) = s.lctc u.c oo;,,,,1

lct c u,coo n,,,,f = z,s.lc tc tt,c oo( 
"q 

)1

,35 i-c.lr+*tt JjlJi fuL: .rje

2021 )J}Ie-2022-2021 4:,.-4t iiJr 3;s ,ju-yl +. jJsr fu,r -ilr t,J.Lll ot+ts edl 6u+.



Ts C,H,Nl-tr:i-;t*-r<ll ,;#l rr (al.i .iJ:Jyl) its i ,:Q)t e,. LDtt,jt a+)'1.^11 .Lrill lJ:+ Ci.-i
.(Brdnsted) Ji.l:y;'r ', "- ;56

. pH =11,5 al-e Co = 2,0.10 2 mot.L) JFI ,-!S-i ;r.i ;Q}J (Sr) 1+r- y_J=^ !:sl
128+6=21 i 162 =256 i 100r ^,3,16 i 10 0,s =0,316 | pKe=14 :drl,*Lrl

;furh-Jl; (S,) dJs.ll rrrar: er-ti dl,4tsjt il+,rslt ,tf,tf 6ul .e56
C2H5NH){.,/)+ HrO111+ CTH5NH;,r - H.oi,ri
('-H5\'H, ,,,+ H)(),. :C H.,\'ll:,..t . HO 

.,1

c2H 5NH 2t,,t) + H.01"11 i C rH rN H irr, + H.ou,

:Ja &Liill
10 pn

C r'PKe

&LiiI 1+,.r 1{S.
r = 0,08 c =0"16 r = 0.30

;"a a.o3.ylt irjtJi fulS e e,.r.Joti:.lt g;t3 i"+ .eSS

r+gr>"ll !,.a..tl qg 4.]3 .e60

r=0.i0 r =0.45

A e,.,,, =6.10 
o B C,rq = 8.10 o

C O -l.l0a
D O =5.10 5 E p,..rq - 8.10-5

iql (crH5NH;Q,,\ I C?H NH2',,1j)

K.4 --2,67.10-)o

D K, = 5.85.10-rl

& =3,25.10'r C K/ =3,25.10 
1o

(-r = 1, 67. 10 rr

2021 ..t_#st - 2022-2021 ;i!.1 r rl ii-Jl r-+ !].,,-!l + (+ls: 4l+,alt: +!rll or+is g.*;rtr_r
Jl+iiX 4tij,rll a-it .Jl



2021 jA,, - 2022-2921 i1^gt ll f; OU*Y! ,,.L 
o+ls, g

JL\A$ L".Jdl li+.ll



Il e*J{ ou.,il + e+lsr
Jl+li)l I+J|lt ;i+..att

.,.Ltt d,ltlt 6sJs il.tt+

tn(e + x) -l

tr1 Er d" tr2e

e

tr

E

--L . rn(tr1)* I

(l - r)' ( ,,/ ,(t - r')

--l- . t(,*1]- '(l - x)' --[ xJ ,(t - r')

--l r,[, *1')- t
t_x, \ */ r(t_r,)

--1. r"[' *1]- '(l - ,)' \ *./ x(l - x)'

tr --l-...-r,[,.1)-(r-,)' \ , )
I

G;)

@i @-r @ z-rsi E-; @ z*rsi

x-l 1-x Er 1+x 1+x

,,s,ou; f'(x) t,u ,f(r):*r[,+1,] ;f r:i

t - . -.;2021, lt_t)t I -_:6JL*J . 

- 

| .g.rllJl t.rrJl
\15+71l



2021 :.dtt - 2022-2021 i{arcr iLJ'F;-ffiIE
JIrl{)l i+.Jd! A+.ll

,,.Lll d.,l+l5 6Sll ;l;t+

@z

Q66:

tr3

e t; @ zJi @ zJi tr 4J, E sJi

e
tr

1,S/(,)=r

r.g/(,) = o

l*/(,) = -t tr ysrt,l=]
E "-, ,J !k,JSY/drJr

tr *oo tro tr-l tr .r-r.l +.+

a

:JA nU itJ.+-Jl sF xs + x -l= 6 3 i.llrrlt .1jrt.l r.o

t 61e l(t+i)zl dp l,l;=ts-20i ir ri1 ,c r,.r.r;

:,r.ti /(x) = ry ,& 14 R- & uy'rarlr q?.f c;y *4

u,*,=tf+u, (
" ,* €;.ro .fll zo = 1 :r[ k -ri.-U {kil € (",)_,"

:6,.et.j ut*gtsy(u,),,, UkIt tti

'.r"t* J';}=dk &Eir!

. /'1- e L---- E,l;l ltl rnJr*" @ r,1r+,) U ,,JT tr 1A1,



2021 i.A-*-2022-2021 It l-',l,r Ou-,rl ,,.L.jrls" I
Jt+ii)J L".Cl li,e4jl

+Jl cll$ 6dr itJ+

ee2 E e+4 E e2+4 tre tr4

a
tr
tr
tr
tr

l'l=z"Ecotf

l,l=zJic,s{

l,l=zJi"r'!

l"l=zJ-2"*!

l'l= zcosf, ,

r arsz=! lrrl

r atsz={ lz"l

, *rr=! Pr)

' ure, =f, lzol

*r,={ lr,l

4 tr6 tr8 10 t?

:eilt- f(e) dp (vr.ml) ; f'(x)=zr.hrrffrl--+rrta

:tp z=r*i(r*Jz) JKri1,c "**t j

, ,s-1,.t- f'(z)+.f'(t) r.u f,(2)- f,(1)=, , [,' f,(x)7,,(x)a,_ 8 oK !j!

oSa*

:gsls-

'8nl** *d r.'rc'fl. IR as &
s J,u [gs, =4 t \.tti* (s,),._. aJtilri.rtr ti!

lrl i
+

I,lI
6



2O21 i+Jl. - 2022-2021 i*t+l
'9 +Lll crt .t< grlr it.,r1+"

al '1t
)

c'"4 ldT
-6

lDl'
-8

tr3 tr2 trr,
Q76:

reN-dsJa,= s ut = L.s zo = 0 ;o_.L ta ii..lu$ Uls.lt cA (a,),_

:dru,liTu, +r

f,o tr *oo E1 trJ, Ji
2

Q77 :

a
tr

a=7 et b=l
a=-7 et b=-l

E ,:-l et b=l a=2 et b *l

:61.,- t=li-- Uf-6 
&Eor' '; sln x + cos.r

,rst! lr.,-rrl aF 1",+r.l=..6, lr,l=lrrl=t dK ti!. C "c:r+rdt

, R' ./ {";t) ,A

,; dUrrx'^!U / atrlt

,.!L{ R &ay'tdlJl/
lar+b , si x<0

"r(,) = I r , sl x>0lx+l
: dK Ii! tii., 13! 0

f,] o=-t 
"t

b=0



2021 ilJ.r.-2022-2021 ,,.Lrl d.l$ 6Jr il.lt+

0 4

Q79:

1'

J
c"

4
lc 1r

t 61 1T

o
fd"
-8

tr
E
tr
tr

(vr. x.)

(vr. x.)

(v". x.)

(vr. x-)

(v". w-)

(:t", .10;tJ)

(:14 .10;t1)

(:la, e ]o;t[)

(:t4 .1-t;01)

(:t4 =1-t;01)

f"(",) = o :
f"(",)=o:
f"(o.) = o '

: f,(a,) -o ,
: f,(a")=o:

)\no, =1

)\no"=o

M'o'='
)flro"=o

]y1na, =1

L.#jl

"f (r)=l*'+2m+b 
'.!14 

R &eiy'l-altjt/, R, ,. (r/) A(J

'r. R 4 f $)=o drLilc!-,*,i.ti J',71r) d,c<2 JV tsL

I +l / r 
-\a € 

l0:;l t \o,u,v) iV t p tr.t, F cj! -. F 6.r;,lr cs::-il

(A) : z' -sin(2a)z+sin'(a)= O :z Jta l c.,lid:1Jt & ,, _t ,r&
6/14'cf L>t;'yr g:& ,l:t u;, M(zr)t M(r), o LAt;)J<rr<rri .r dl

.f,(.)=e-'-nx :6.:: x {.jr$r:rp,JSl I n e)a * 9'+ e,r,,..r.rc dS!

,__


