
+.xta^t+ I LcYoto
t f.u.ot t 30xE{ "t.r!o A loE!flx .xx:u,r

A too rA "t.Ivlt" A ioxx: .E-oo.l

k,,^'s rc-l^ s

*,:..$ ()!Jsi{, *rtJl, }e/i U}i,r

-.Llr e-ir "lLt, JcL

diel.u 3 : jt+iyl 6r.

Royaumc do Ma.o(
Minist6,re de lEducrtion Natiooale, de la Formation ftofessiorfielle,

de I Erseignemeilt Superieu. et de la R€cherche sa;entillque

+L.*:S" ,fur",altJ +ltc,l+ts 6sls illt+
2021-2020 4*r-r+t ii-Jl r."Ji oLi-yt

2020,j;n,
J\fiyl L-.llii+.all

&ld\,t

Lb rtLr-:,]itL)t
:olcL 3 ,: !1..)\ ,;B! ;r" :.r*:, ..t-S 

U1 
j" 6!U1 rL;\ ;,,(a .1

:;^s Lh \r;-\-r (A-B-C-D-E) l--p.L.A i; Jb- 
"K.2

'Ur+ ;(a !: (;) d,*,-6 +;y;-r-1, ai, o"ei .3

:J\:Jl J(ill 
"fc 

x L)lc g,, J)L 
"r 

,(Feuille Rdponse) tl+)t A9 L..*".j\ a.,E>il \[UI\ 4rU\ j +f)t p .+

:(:rJ ,\;;1) ;\!1y'l ,ir JU,-! Lil,, I ,; FtdtUri E
ri-U\ qflr J\^.-! 6"-" !.S

r(Feuille Rdponse) tl+)t Ar-, j (Blanco) .'r+\ J\cr-\,6".r" !.e
I,LE)U i.--.3" ;ti; ;lrl.1\ ,L:;! ,'lt otlr(t i/ ,13'!\ ,.J" -! ;-$ C3l2o 62\; ri ,lrr it; ,! *" .7

.;a \;+rtir)d a!--i c JV s-\ J" *V,:\* F.8
: 
't+V 

o[.(
,o[ 6;f;)i] Li1 c/L(l ,-b e"_,:" (qcM) :.r,*" ,^;\;;Y ,.-t;.e ;^'r\3- 80 ;!U\ r[.:r1 ;).bt".g

rquo Jb-JlJlal J13J1;":;$\gric:r ;r(t o

:Q+o Jpt JI q21 JbJ\ ," :,!11 :z ;r(,l o

:Q5o Jrlr JIq41 JltJ\ ,, ,,q!r :: 3r(u o

.q80 JbJl Jlq61 JFl r" :.,p!J\ :+ sr(It o

: i":a-Jl

.Lq ;!L.iJ g.:l\ -,U)t Ce +*5 a:,e,,c L,;,J: _,F;Y c,!i ,n o-9(" .-p-lt .-i 
"r 

Jb- "E-t*i a. 
.ro

.u slj Ji ;Lti, -,i ;.r-l'



2020':L,J'b-2021-2020{-!-ut ij-lt r"_}Jou-Yl .!.L!+t5. Jfu'.r -rb,,.Lrt d,t+!scJr;t.tl+
JEirJ L-.!r ;i+.aJl

3r.JJjl.r.,p J,le iiiirll iljilt i lJi Jig ,rSJJlt #fll r#rl dtj Q1
lalyll .9_9L,. c'9 e^+>ll: ej).Ui+Jl (,ji..8 t5.i iJil A

efj)JJ+}Jl Lr-.l-". G-i i^,nllj ilJill d_.i.". (5-i iicL - rt B
lej).i dll 6J1^." \js 1-+;lll_9 ;lf I -9 oi..,r *,.i iicl .' Jl C
t6111 6 qi."",J a-+-rXl-l ej)LilJl 6,5,:," i iicL:-11 D

.aj).,l.J+Jl crJj..* d L+Jillr 6lJill d-J-,.,J i...ill E

!)^ tfu dS rls.ili _nt+.lt J+" fGjyt 0.. sjlJi'.*Yl JJAII dDE Q2
IADN LJ- rrlJ L+i d. L(i.qE O:S+, $1S., tr..it.. A

iADN o.,'+fi;: e. e_fi, ;r<. _p r-l-e, j*i- B
IADN cj-,',+Ui;'l o,.1 .(, cJS uJSl J",ilS," i;+:+ C

IADN or.sl, Llji dr..1Jq, iK- _.gc ":-13,r*.- D

.ADN O",.#t:i:. LJ'. 1 .r i 
" 15 ;3S! ir"riis^ )* i.;# E

:+ el,LYl ;3ti,i sjit!.LI+ Q3
i au+otll :rc i+;Jt iJl .)Ji+JIJl a_rel"^ll (JJ:.- Jt ,.drLl! etilll A

r,:pdl :rc 6ti"Yl cE-il d)r: U**a;t i^ll uU:+js.ll a;+-U.tt L!:,-^tl ij;1l ,Jl.= 61Jfi1 B
rjj+rdl $e eL.LYl LE.i,i LDr aHiillr. CEii,: rJe alrj",,Jl sllJ! e lrj) Jlit.,*i! LrtJiiyt C

4rl-ii^ $s eL,i.")l rls.ii cj)i itsli$i-,:u:i.: ilc ilriJt dr)JJt e trj) d6j."-lt JtJjiyt
t;l-.!iYl D

..;ljYt e.rl,:;r," r-re .I;;EJI U++Jl-ll a xl"ll 4r l- .ll .rl+lJl eG3ll E

:(ARNt) &U AnN #,J-;+ Q4
ei"s'. J$l !,1jtl AnNm + J.I; +,r.-,1 E:.:,j :L:. A

i#l &tsARNm+!+jqy:;o_r B
liio .'Jl .y*l anN* + !j l\yl 'o:.r,9 :L-aa C

t2Jl Grl ARN6+L+_.r; a;;; i:-3.:L;" D

.4.+_Jlll ,Jlrl ARNm + tI_i !>^_r;o_r E

:tfJl4:l !,jt+,.F.:.J.r (4irJJl'4hFl) 4+l.t ll i-!Jil' Qs
i,fJqiil 6:ts _ii),-iLll $g. llIJJl ,-aElJl i+; +L.= (5L rl+ lnjl+.j! iii dJii+1l A

tg_.i-r!.! AJl;,,l -il -ilJl $c 6!\ill drqSlJill q; c,L^ 
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2020 L.&n = 021-2020 i+'.l.rlt ii,*tt |-Ji Ousyt +L dJs3 fu,r..Ij +I ,3!+ts 6s!s 6t_rl.r

JLiiYl L-..rrll ii+.ll

:e+yl ._.,t+;t jgt ;*:,.:
Li,li 6jl-r.ll lra sli ;.:tc. .-ii jr el;rj :]3i li-P :,li 4.'n iJ)-, ..1^ LL,: rl+ :l g:l,rll

..j_F.i1c l:t! rt_!i J" JrS4
Ll+;LrllYl A2/3AljJl.l.ijig31-J1 h^,Jl.oi .'D!.-!dsJi t-do-.t+..:,Jl::d#;1 6_rljill

.!:t" rJ+-! :ljYl L,;" ll3 t"o)),.as

6:1jill lro ,.!ci ;aatc g[-,1i3 :L' -i;.! a-r. L1r3'aJ+-! J:JIJ .j]1 .ii,:l$ gr.r .3 
63!-pl:i-r .i-r,+ :ljiYl q,,. 50%r ii+,.a! r:J+ti.l .]-:- qiJ+ rlJiYl rr. 50% dr.lJfu- lili'

.L.ill 4it:5 dfu 6c*ilii,.r.l Cxi,g,r.Jr.ll O$JJ.JI gi U&3 rcrgjt},tl ola .iEi.,y rl)Ja:t
( c -r C+ tJ+-rYl cJSil:r; R +.j!1 ds^:,1 J,"j) :siil Jijll sJr 3 e-rljill *I ,jr.,,rtr

Qlr

(Nlr,CllC) A
(Nh.C/lc\ B
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2020,rtL -2021-2020 ,ll l,".,rx OU*yl .,,L,.j#J
J$i$L-...FJI ;ir.4Jt

..Lll gLls z dr 6l ,lg

i-ilj+ aill-il. a-. j","1^ll _nll CL"."tt 0. S Ltilt lri.!al_:/l u.bJAl jllal.-ly(r0 =0 alislt Jb
l.lo,llt eLJ r+.,iJ t L;- 4li-l ds^llt .*f+.ys(t): 5.10-r.cos(Zn.N. t) ea S ;lijl iJJ.j*t .N

.r = 0,1s

r &:rl
1a::_1r

alJll

aFi.:!.ozr
A ,t = 0,5 cm B ).=2,5 cm C )" =1 cm D )" =2 cm E ,t = 1,5 cm

rsl et4ll e!-,,,Je ril-tt J,.r.iit LeJ. .e22
A v = 0, 20 m.s-' B v = 0. 25 m.s-r C v = 0,30 m.s-r D v = 0,40 m.s I E v = 0,45 m.s-r

:!rr S o. g,4m l,it,",')l ,Je +:: rt-lt e!- i)" M ilafj iJ.Li{l .e23

A .v,, (r) = 5. l0-'.si n (20rt - r) B v, (t) = 5.Io''.cos(2oxt-r) C y, (t) : 5.10'3.cos (4Trt + r )
D YMft)- 5. t 0'3.cos (40rt) E Y, (t) - 5' t 0'3 'cos (30t)

.2=400nn ja ,2 o-.1L.rSl &L- dLi^:t J(5s ty=J.leta [{s os.j ql_x LH) ,r-,.ll c}rt
c = 3.108nr.s-l : it;llt ; c +:11 ,t rii! ia:=;* 3,Ja-

:sA elJill ,t,;#t gll,jFj 4 L.r'.lt drLl+i .e24
A 4 =760nm B 4=850nm c 4=600nm D 4 = 570nm E )" --320 nm

It &lr-. 14ri .O25
A N = I,)J B n =1,5 C n=1,8 D n=2,0 E n = 1,0

qF

dr.. rg*ol-;ill d J.,iri (le pouls : LF+nl) rir. LU+t J) g._e1 t^. (iJJ.Jl ;33Jl -.191;i,J,:,1:ll o4liitl tr$il
r.- ' . , - ..1

,i.rj, -i.r-r- f LriJt .!c-,,(+-,r9r j.)..!

.i!-Fll tu:-r. -t-t d.1,- D -,,..rJJ 
q.;Jr lttslt p ,,t- 

" = 
h 

i.!)-11+ ,-':",nlr _.)l,ii:l io_p ;p .r+

.g;dt Uc, 6,1-,J1 g;r:ll }iJl -jg-.ts : &P
0.5r,r{.rt_

Jzo = +,s JG=ry t M=5cmHg I p=l1,kg.m.
^P

/.S /l .,. i.:\ Al.,,llL

; c!!*r
I cmHg = 1,3 ftPo



2020,'. t- - 2021-2020 4pHl Jl f"l irti*Yl ,,.L gi$.t
Jlri$l L..Jrll iii.all

+Jl 6l+Is e JJJ itJl+.

A L,M,.T-, B L.M.TX C L.M , T, D L.M,.T. E L.M ,.7,
&lr.ll

1e L$

aJ"iill \j.=Jt .r. lr[i.!ii,-c-ri,.-*Li&t u.Mi!i].jn.**L4-:jrJlrill ,Jc,E.,ill J:.i+.e2g
iJ]l 16 ..it ir-!L ),j,l-jJ !,i.-\jll Ol _tn,j .,,,Ii\l r.}. g0 cm fuL"Jl ,jlc N ltijllj !+]ill ,..r 20 cm fuLJt ,Jc M

;l.iijl 4.o.).,/ ,.4! .O2
A v = 3,6 m.s-' B v = 4,0 m.s-' C v = 5,0 m.s-' D v = 2.6 m.s-' E v = 4,5 m.s-'

. N il"iillr c-rlill ;yrj M il"il|J ,,,lill
:JAN {J-r-s,r M Jl uiill rjr-: i,Ji

A Ar=0,17 s B Ar=1,7s C A/=170s D Ar=6s E A,t = 0,22 s

t(s)

olii rl .'..trl Dlj. M al"ij iS> illLi-t ,arlt {i:iJl ,Fl,l
.S e+iJl u 1,5m i.iul ,$lD M iLslt \j.d;s drt

.fo = 0 i.E=llt $c ,S a!. ri,U,il oliill Oi J,.6n

,=0,50 s ,=0,10 s I = 0,20 s / = 0,15 s / = 0,25 s

:JA O iill ,lrL .O30
A I = 0,175 m B !. =0,255 m c u=0,375m D t =0,320 m E l. =0.125 m

+br. cjjl L"ldl ,','+ _.!Y _.;tx;;!-ly a o Gi t=riJ U"+r e,"-;j
D =1,5 m i.ilJl .,lc, .u. -p 

a.iLl ,r.lc. I +.ll )S,i -Ln .4 = 670 nm

. \ = 2 cm ra ljslJ1 L;rll 
"6_p 

. 
L.Jr ll O^

+b-r Jrt Lclr.it 
=-t+ -pl -.:jy jk+l rj)]t jk+ _FF

. 2, y i.tt-:t .rA sf irjsll i-i,ll ,_;.;q . )" = 560 1111t

56
-=0.84:!-L'..67

:sA Zrd+ 'Q31

A Zz = 1,5 cm B Lz =1,7 cm C Lz = 2,3 cm D It = 2'6 cm E Lz :3,2 cm

:JA jJl

A 0 =9,2.10 2 rad B d=8,3.1O-'?rad C 0=5,7.10-3 rad

D 0 = 6.7.10-3 rad E 0 =2,4.10-2 rud

i.r,.,.,ill+ .Q32



2020 &.i,n - 2021-2020 i+kl+t Jl -;il OE"YI +L.,i$r
,t,t X,I i.,,-.-j1 ii*a,11

+ll ol+S eJt ;l.,rt+"

ur";! .ao ooL..^i,lt taJ"LS jjfe +-rJl u i.r;c .rJc , 1o = Q i,!..lll $c , jA .p- l"l"inl .,.cl,*Xl jife +s.lt

.(ours i:-:Jl+ t t-p )*t ;. -{} = r, r z ,1i }-x .ail a() ,*ri,.^iyr -tLi,rJl ,p!i l0 ds ..J>i

;c$nr
N(t) = No.e '{ I ,: ,1! sr,l-:)l L,}asljill 9Ji1-6 r

In(1,17) = 0,1s 7 .

j.r !JU.!.r DUgr ,(
A ,oLr B tJ,u"

C
53^
ttLo D llco E to l9

,",rilll llA JDti iJJi.ll ;lCl

:tj )lre +l.! i+elr-iYl iilSl 4+i.Q34

I =1,57.10-o jours-l 2=1,57.10'iours-' )"=1,57.10-7 s-l

)" = 1,57 .l\a s 1 ).=1,57.10-u jours '

'z)!ai--9-+'zfiro--\#pt ;il3.tJl r:,s.! 0d"" 1-:i" icxil (i-Jull iJrlt *L,j

t4 Az

A a Z,=84 A, = 208

B B Z,=84 A, = 208

C p Z, =82 A, = 208

D Z, =81 A, = 208

E p Z, =84 A, =212

.tL.ijll i+clll ;],8, (.lJ*jCr ilrj

J 4 ,#J (1) ''":rtt jlJL.Q35

' 235 6-911,21Y1 LJ' 0,5% ,rJc r 1o = 0 a!.Jl $c ma =ltonne 16111< a,rl.; ni. 4i-1
;Ola.!u-r

tr,r=1.11t at6 =),20.1016 s : 2:S p-el;j!U ,-i,:.,It xe .

M(U)--235g.mol-' r lL =6,02.10'13 mol-' , 9!=S,SZ : 47x0,128=6,02 ! tn?.=0,7 .
1l

:JA /0 = 0 l^B.ltl So iJr..4ll 1,'i 235 p.9#lgYt dJi rrl . e36
A No = 2,35.1Orn B 1r'0 = 1,28.10" C No = 6,02.10'15 D No=7,25.10'6 E tr'o = 8,50.10'?6

:JA ,0 =grb 6Ji..4ll ,,! 235 il#l.rr5fu a0 eeb.iyl!*iill .Q37

A ao=7.10t Bq B ao = 6.108 Bq C ao = 4,07 .108 Bq D ao=3.101 Bq E ao--l,5.l|'Bq

3JA 235 JJ}I .Lt i.jll i J+ t t =28.108 ans i!.::t r:c
6,25.10-'1.ao 3,125.10-2.ao



iiJt r-+ d[i*yt ,,,L si !s- J
Jt 'i$U L-.Jll ii+4ll ', +!Jl ot$ 6+,11 6l.lt+

. a ii.r!.:3 ln ,, "oJJi. 6lj.r . '?ffna pjg:l;Jl 'ol} ,'n;1 0r, Ci+

;laA yJ r lLrl .Q39

:Ja Itu iJJiJl ;lJill ss.. Ji .Q40

A x=88 ;y=226 B x =87 ;y=226 C x =87 : v:222 D x =86 ; y=222 E x =89 : y=226

A ctv-u 86
t:s-ii222 B cJi-r-r 86

O_r_r,y 136
C

ttisl ST

Jr+yl35 D Ov:r 89
tt:-i-t, I37

E i.r-i-u 88

cr-l-ir, 138



2020,:',Je -2021-2020 Jl f,,,:r+ Oli"Yl ,,,L,.j,tlSg

Jr.iii$ L..lt ii+att
j,,.t tl olS 63lj i1_.11s

. Znr,., +2Hroi,r,--- --+ Znlj^ + Hr*r+ZH2(4t) :d J,-l-ll
.O.jll il)+ &Lilll , er!3Jt ,-11 +i-i 4.,,ili LjS-iJt .,j=j. dE J

;etalu-r
&uill il-riJt !.;Jt i.c,!t gc _4 .

.LJlrn _Jsll r+Jl I/ .'l- | ,.", = 
| 

.Ar.aj)Jl_.,' t/ Lt'
75x45=3375 I 3375x35 : 1,19.105 .

:etA r,=90min J ro =06+igrllt i1;; &Lilll i!-.Ji.ll ir.r-t1 io/l 4*+t.

;ll.:LJl .!ij MnOor,o, dl;-:.-ll c-'\2\ H2Oz()s+++-SJ!l

SHrOrr,, + ZMnOo,"{t + 6Hi,ot -+ 5Orrr., + ZMnl)n) + BH z(\)
. unl),,aL3a\l;S:t pJtt JJ.:lr 4lLi dr+ll ,"-L+

.-- &lii^ :11r4r,r I V =l\mL . Ltlril l+: V^ =24 L.mol-' : oJrJt 6+Jt :o!!r.

&ti:ll , t .: ,,*,i

L+-r 4Jl" qr.-jJ .di.jjll 6Js.*. # 4l.S rl+F d JiJ
&ljill :lrL-.cl$JSll ru"J iL JJ.- dF V =75mL

:y'.x, lt{jll F$5ll {+!. Q4f
A xt =?9,$mmol B xt = 28,5mmol C xt = 27,\mmol D \ =25,6mmol E xr =29,8mo1

t,,, = 60 min 4r: = 45 min l,z = 35 min

v,o, = 4.10-t mol.L' .min ' Y,.r = 5,33.10' mol.L'.min'' v^. = 6,67.10 3 mol.tt .min'
Y,o, =8.10-t mol.Ct .min ' v.,, = 3,5.10 r mol.tt.min'

.r._i.-Jl l}-ErCl dtLij.-)J J!-- O. e+- Jl *ji++J_ryl ,llt rt" L+.: -i+,;: ; liliJjl .)L

r(min) 0 4 8 t4 24 44 66 100 120

lan[,,f1mot.r'1 0 0,10 0,20 0,28 0,40 0,50 0,54 0,56 0,56

:L"l &tiill j 6ulirillt /Uil) gE+Jrj*ll . O44

A
MnO"r"r, / Mnljr,

H"O.,,. /O". .
B

MnO.. . /Mnt.4\49 ) Lal)

oxa / Hroro C
Mnl:q)./ Mno;k,)

ox@ / H2o2(r.l
D

MnO;G,t) I Mn?:q)

H rO1,1 / H 
"Or1'1

E
MnO.. /Mn*+\u.t t \4q l

H2O\4 / Hi,q)

./-r ul.J a+! . u
A l,r, = 10 min B t.,,, = l4 min C \tz = 24 min D tr,, = 44 min E 1,,, = 60 min



,Jl f-.Jg O&"Yt r.L qi,0s- .r
J.,iirl +lt ii,|,.at!

J ,!,Lrl ,31+lS eJl il..r!.

A v = 48.10 '?I B v = 4,8.10-'z L C v =36.10'? L D v = 12.10-'1 L E v =24.10-'1 L

A no = 5,6-104 mol B no =2,8.104 mol C no =1,4.10-2 mol

D no =1,4.10-3 mol E no = 2,8-l0a mol

lL.tt e++t ;Llt 15 {4s . q47

:qr| t =24min i!.!t r.b fuS!.lt a{++{sJyt s$: fF l+I . e46

, 't:11 151 dAJl 4i!-J Lrr"lJi,jLl .C = 102 mot.Lt lj$Ji cL-rl-:Jlt !"bJ (s) Su y J-" -pa
.6 =1,56.10-2 S.m-1

log2=0,3 t 4 = lrr,oo =4mS-m2.mol-t t 4=xr,o, =35715.2?.ms1-r lciJ!r-.

- _ x./ .ie..r =_._lJt+Jl.6-llr .rijlt o+j-iF

:qA Oil-{ll rjo JiJJr.Jl pH 1.^;e . Q49

:JA (s) dJa.l! # rr+.9,*slyt ouJ"i jlr" ji. e48
[u,oir] = r.ro.o rzol.r' fH,oi^f = +.1s' tnr1.L' lu,o[.0,) = z.to " mot.c'

lH,o;n))= 4.t0" mot.L' [u,oi*,] = r.to'' rt ol.r,

A i PH =3,1 fi, pH =3,4 C pH =3,6 D pH =3,8 E pH =4,2

r = 0,4%

. cJ J-^ it *1, (S) JAJI -.11tn . (S) il- d,-* *t ,-t --:l c\^\t ,1^ y" 6+Jt ,p Crs:_l:+yl u. L--, ,,,lrj
. Vai =9,'/ mL g JAlSSl $e Lil;Jl €Jl . Cs =0,20 mol.I-t , F n e+:.r-lt +J:_.r+d.:lL

M(ibuproJine) = 206 g.mot-\ z ufu

:sa tl,ailt ills i-re I
A, m,* = 0,4 mc B mihq = 4 mg C m,u = 4 '10-2 mg D m,* = 400 mg E m*, = 500 mg

c!-dqyl .4 (sr) .."rL drL- p .ir,-*ll ,Ul !#I qiisiJ ,g-rt+j d- cs^ m =10s ilslt riL
'1, 

.<-r-.r*+l (,t, ) ,tL dJJ=- i!-|Jp (S1 ) djl-Jl t-r^ V, = 29 mL r+lt -}1,.., . ,, = 100 mL 1+ CH3COOH 
<,q)

Vu., =16,4 mZ .9r ylSJl $e q.il.;Jl -'Jl .C, =0,10 mol.Lt ojrs-j p;arrJt
:ci+!u.r

.cJ.l1 er. tOO g os;:3-jJl1g;"1 rFllJt dl;rqll u;.= i.IrS g_,rt+, r.!=l i"r;Jt L,_p gji^I r
pK,(CH,COOH,.r, /CH,COO*,,) = 4,8 | M(CH,COOH)=60 g.mol-t .

:d drll lra l;.il.r
A 70 B 4,9" C 11,2. D 9' E 12"

.Qs2



2020 &in _20 ,,020irJlt4t ,Il ,l*-H iU..Yl ,,,L,i.rlSg

J.6i]lL..lt ii+Ai!
+lt o]+ts 6Jl 6t.rl+.

: L.A Va =8,? mL F.rll 4#JlLi sJDliill !-Jt pfl J &tii! (ritj,ilt f$ilt ti,qje. e53

. pH =?,6
1-10-r'6:,1 r 100a =2,5 t 190.3 =6,3 ;Crl;!r.r

Ftiil.t+:rrrlii1ti"r!. Q54

:4!Yrll+ (c6H5cooHk l c6Hscooa,qt) i-..r.tp & 4*a.rlt +iti,lo -r+l . e55

:+A (C6H,CoOHk,t) I C6H5COO. q)) L.3r.1.1! r,, !.-..tt il.ri r+!. OSO
A K1 =2.10-i B Ke = 6,3.104 c K.< = 4.104 D & =6,3.t010 E K,t = 4.10r

.log$=r,r:JJJl l:al;J-iIrLirJ.pH=10,3 i4ill C " )SJjdlr=,i_d[ (s) it-LJA pr1 crrj.,Ict
LNH;1

itJl (NH;\,r,/ NH,,,r,) 1a3r_.1elt pr, d.ri. esr

A xt =8,2.704 mol pH=4

B xt = 4,2.104 mol pH = 4,8

C xt = 4,2.10-a mol pH =4

D xt = 6,2 10-a mol PH =5

E xt =8,2.10" mol pH = 4,8

c+ ,25oC 6;l-.!l tr. 1 :b <C =O,tmol.L-, oj$j3 lz=lz r^r- el*rji'rll , ;a"-l (S) ,o.rt" d +.." pH i.^_A

:,i glill u.o.r
A xt =2,5.10-3 mol B xt = 1,4.10-1mol C xt = 2,5.10 2 mol

D xt = 4.10-2 mol E xt = 6.10-2 mol

A __ l0 Ptt

" c-10 o' B
.- l0 ro1
-''4 

c(l -lo PH 
)

C -- 70'?H

^ c-t0,' D -- c.lo-2PH
" A l-lo Pu

E " Io-rn
^ c - lo-'o'

- lo PIt.K"

C

A i PKn =9,8 B PK, = 5,4 C PK t = 10,3 D PKt=4,1 E PK n =9,2



Jl .-Jr oU-Yl +L .i$r
J+j,YJ L".J'll ii+.-il

FJl
. pH =3,3

,Ce=3.10-2mol.L, o#_i CrHuO. 'rlJr<)ll u,:.J \,j]- dJL- rF V,t=20mL paJl tl :l .r

6r I llrllpH i+.C, =t,S.tO-,mol.I;, ,_#j ?g:rJl ,1..<-r-,1.rd sjL dJL- t> Vr=1g*1
10-10.7 =2.10 " :rlLo

;i.U*q..,pt tt &ri'rtr r/ sjkilt a$ilt iF -r+c, e59

:4 lqHsor,q) I N. ,,,tt r-+!. Qoo

x, = C u.Vu -(VA +V).IOPH-PK' x, = C 
^.v^ 

- (vA +v;)oPH-PK' x, = C o.V, + ([/A + V).lOPfl - PK,

x, = C 
^V, 

+ lVA + VB).IOPH -PK' x, - C n.Vn + (VA +V).lOeK' Pfl

I c,u,o;, --.J - s.to-z mot.L 1

fc, u ro1.rrf = 2.1 o 1 
mot. rl lc, a roT*r) = t, 5. I o-2 mo t. r. 1

fc, n ro;r.r,] = s.1 o 3 mot.L- | CTHrt\,..,f =1,5.10a mol.L r
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tr 8-,8\6 E 4+i4Jj

a f(cos3o 
+ 3cose)

|(:",,e - "o,:o)

t-'l
tr |(cos30+3cos0) lql ;(sin30+3sin0)

1El l('-re+:riro)g'
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A
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tr
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t 

"t"', J7 o,!- trG r:o 7 uE lil

-8+18.6

:.r:L+ cos3 e oE ,.ilii' ::o f uls ll)

, ,iru ,\k(1- x)'(t + x)" os ]o,t[,-tt*"lt u'" I uE r!)

f :x,--+s1*1 - 
| tnlr*1] ilrJ\,:rJ,ji-or,.+-{J r . x-l t x]

:,Jrt-l'(x) ofr ,f (r)- (x'z - x)e; os r:t

@ ou-yt .,.L ...:+83 fu.r,,eJt3 .,LI c,,t+ls 6clr il-lt+.
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ars(z+1)=; [2r] r drs(z-,)=? t- I -
llT I :!:+,! Llilic JJo Z UL: lllLI

..e.l- z,'!i
'YJ '- vt

A "Ei tr z,fti E -fa d -z,ftt @ r+.,fei

:Q67

,+rt+ lrl ,.i.i 0e ]-",r[ e4-1
.0

s _ 1a 1s,, ;tS ljl

Az l-tl 2"rr9 [El 2"or 
o * n

2-4 "o"ot* IEI zrin94-4

:Q69

I

aFq-! IeLl t zr - zdrYl LAr. lP$a i',t- r:i" (u,),.*. c.,lts tl)

J

',rru+ 
(n > 1) urxttzxusX '. X , rlsll

n( n-r\

Az't; B =qo-,
32

El ;Gtr
3z

,(,+0

d z'.t- r-=r II t't 

-

tL, t ,(, l)

z .7 '

,Or,.r,lr, [l])" *'

(vx e R) J @:(x- s)(x- +)(x-:)(x- 2Xr-1) 6ts 111

,+ru+ ,f '(1) oF
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m(U"*)'+r)

xlnx

tr Q"l' tr zxln (ax)'+r)

tr tr Zlnx
-----.;-
\tnx)'+1lnx *l

d rnl
2

^- Llnl z+tr. lcl z-tn-r=-r-'2"3
22* ln-
J

abl ma
.,

@ ilnll ua p3J.-. \Fi$J! J3Jl

I k+\,.I r O l-Aj,sr^ qill ;J5lJl

B(1) r,4(- l) o"r:ti:ll g pj-.l'- oi+iJl -.13J1

B (1) r / (- l) a,riLli:Jl u" Ljra-. I k-l*i : O l'r5J* lrill "'rilJl

I k-t-i : O rn-Fy dl illil J O 
'i 

Lit\l o" erJs'' oriill -r:Jl :L'31

A
tr
tr
E
tr

2lnx
f (x\:---*:-!tqi.i"r-Jl allJl/ ..)sjl

x(t + (inx)" 
)

:*+ 1 ,j l.r; o:tl r ]0, +oo[ LI+JI ,,1' / allJl 
''J'-!l 

illJl

^t )t J-a.,c.r*r I '' ''dt &gt'=- - Jo t+z

(O,;,;) 'ui" :^r,a.,J- Jt .-,. j.,ii^ sriJr .9rL'Jl

,4 r+!elR" e+'t ztsi'tetM lill i-J'""
z

(vn e N) i wn+t- (w, - t)' + t
I

tr,:i.:,u.1 r-rar/l UM' (r,),.^F

:,it-n ,lim 
w,,.Jj t:u-.(w, ),.N sls lrl

i-,,,tt ju gr.:,."9t ','u u.:.,,1s. r ll+,allJ +ll o$5 63J3 6l.1l;e



1+g
2

l*a tra

t;
d 251'

2
tr50 E 1oo tr10 E sJz

e+e'
1t-l-e' tr r*el

a
tr
tr

o< /'(,) <*
!e

- 1. r'(r) . o
2-' t ' -

tr
tr

1

2

t-
/(*) :r+xlnrlr+1 :*Ir-+a;s-:r i.:rsr /r ]0,+oo[.Jt+lr g" a gs,J

:g:u-,/rz /(x) As

AB: AC - 10:''r-rl J i;ltJl gjt^n" cJi^ ABc 'A

'nrt* (/-')'(2) ,sa.l.",lor" (vxe ml) ; f (*):x'+3lnxf | ;rsrrl

,+-,"* f ,,r(x)e'dx &rsitr

,,_;
/(*) :e 

'z :*I t-+ is-rJl if illrlr ),'i,j

,* [O,l]U*.lt ] /' ia;"lr illJ[ lJ+tL

-ls t'(*)
"Je

0< f'(x) <Je
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stijl
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