+oXHAZLH | HCYOZLO 'a?.JL.)l el
1 . +oCollo®+ | SOXCE oloC30 Ldgl Al @)
8 lpgllegll magall ibgll ghagall | “onie”  o¥9 Hwe
2018 agalalt 59 NS 30 |
gl Alilniafly asgdill gilggll 34501l

diagilly
v \ v \
4 | e s sl g £l Jdl) 5akall
N 'a
)_C 1] " wiw g - 1w 4 N
; Jalaall QM T Al 6 gll) And Alewal) 5 Al
\ r A 4

oLl (8 e A 5 eLasSll 8 Ly a1 (sl Aay )l g gaia sl anialy

+(daki 7) slaaasdy
c)hj@)umtngw\dc&-
slall b ST Judaill -

s(ddais 13) £l 3l)
(i 3,25) duggill N gatl) 3 1 oadll o

asdll o ey Talaall -
ahiie uhine Jlas 8 o 43821 38 -

(MJS)FL,UGSS\:ZQ‘)&\ oo

58 ROl i Al -
(it Rl 305 i -
(sl alaill A RLC cliiall -

(b 4,75) elilaal) 3 3 cp il o

(s 3 5 o) sell b ilm anem 35 n
O ol 5148

Moutamadris.ma


https://moutamadris.ma/

v | R Lpngall — 2018 pynlellnygall — Loygl2 Il wugall iligll lagadl
8 "ag "y 1 gl gglell Rpen — cleag 2Ly closgll dsla -

(J:L 7!91.\.4.\5.“

el 138 b G i bl Jilladl) ela 8 bl 5 Saay Sa £ 53 el
cu'a.naj \:\ELA Y}LA -
¢ yin) slala -
ol il oS bl -

: HA (aeal ile Jslaa Al ja -1

PH (b el | C=102 MoLL o sall o 38 55 5V 4nna eclisilis s e -2 smeall S, Like Y slae yuma
LA oA a5l 5 HA Gieally Gmesl 3] a5 pH=3,44 el S, Jslaal

Ll e HA (meal) Jelial dabaial) dgbasl) Alsbaal) (i) -1-1

HA A A sl asead) e g il it Jelill Sleil ol A caval 212

(aq) " *(aq)

IA,

PK,~4,86 OF Gixi pH 5 C 0e JSANY HA /AL, A s25all pK, saad 2251 -1-3

(aq)

(Sg) e Jstae 1oV Lenas Lin 5 ad) v 5 S, Al Joladdl eV, =20mL Leaa 2ali-1-4
Vg <20mL g= Cy=C Jsall e 38 5 Nay,,, + HO[,, p s sall 2u 5 y2ue]

(aq) (aq
(L Jelil 138 yiad) Gaany (53 Jelaill dadaiall 4Lesl Aslaall S) -1-4-1
.pH=5,504ell lelall Lall pH 2l Laie Galad) (Sg) Ustaall 1V, anall dasd 2 sl -1-4-2

o s S Blala 2
Il
_:\j‘g\‘)ﬂ\ YPLN] CH; —CH—C—0—CH, —CH; 3‘)‘5.&.'\.43\ Caal druall L..SJ ¢ d:u:}” G gl g o Jiia -2 Jl.u?d
|
CHj;

CJsaS 5 Gaen (B ad e sl i) 1 slala o iy

A\ n(mmol) e Y sall o sluia Gl el
} V58 bt JSaas sl GE iy
anla JSAN 4 (2)5 (1)okeaiall iy

ol P E il ssle S 5k
1 sl a1 93 ) all da o i xie
450 s3a lail cuiaiall cpda aaf e
s Al () 90 slalall

400
350 i t(min) —aal t.ual\ Alaxinly ¢ €1 2241
0 5 10 i @A) Jelall dadaial) Alslad) 65 siiiall
SCaasy

-

(1) niall (38 gall Jsadl) Al 3 Jeldil) Caal (e ) Lilie 208 2222
Db s Sl s slalall Jelatl 380 gall el e el g ae i’y -2-3

0,25

0,75

0,75

0,5

0,5

0,5

0,75
0,5

Moutamadris.ma



https://moutamadris.ma/

3;1;41\ NS 30 Lagall — 2018 rymlell Kygull — lysgll2gll magall @ibgll slagatil

8 Mg " L Ll Il pglell Kprn — leagllly elypall ksls

(T) Jiw . t, =5min 4aalll vie Jeléill daanll de pudl emol. L min™ 32 5l 23a ¢(2) Ssiell Jaiuly 22-4
V=71 mL Ao lid) Tadall aas 32l ¢ J geall) 3 ddaiil) 3 (2) (Siniall Guladll

Ll Al g et -3

m AL A Jlaall Al eSS il Saii o8 celally 2 slan 5 Liglae jlnal

e\, /e ' e (ShoeSl LLall | sl M‘;Kﬁﬂ.\ ckuuhu Auils (3

- . ,(t:o)éu\j:\u Sual ddaalll sda 2L [=0,2 Adasdll
el g

\ T f ! ;Ql,.\ha..d‘

/ laa AL eSI Jidaill 13a & plalasiall Ox/Red (lis 52 34l -

e el “Hg) [ Hagy 5 Oy /HO,

£V, =24L.mol™ A il a5k (3 el aaall -
.e=1,6.10C  ¢N,=6,02.10° mol*
Al s E8Y) G (e Aagaaall cilad 5EY) aae dael 31

A5 s ol all s pall bl o jall o ST

(U ) garll uSlaall aiall 8 oy Je i 5 peadl) Jsaill -
A aie J) a0 dhang o AL jeSd) dlaall Jleisl A -
A5 (e (AL eSl dlaall (e (Al eS Ll = a0 -0

A5y e Chany A Jelil) Aales (aiS) -3-2

die 4ied cul t 56 SN, sV s T AN GsSiall GaaanS V) AU e aas e of Adaal die can sl -3-3
.t=8min ikl

(285 13) s 38l
(ki 3,25) d3953) N gaill 3 1 (oo pall)

phEe oahize Jae (A 04880 A8 a5 sl Hl g el Laldall Al 5o () 0 sl 128 Chagy
eﬁs,xﬁj\) Cria (g peaic GLES) e (Pierre et Marie Curie ) S obe 5 Jkw olef 1898 4w 8 -1
A ¢ pidl 8 5 g gs sl g ladDU AR 5all ALY aaT22Rn G gal ) N 20RA sl N Jsad yiad | asadl
(Bq) JaSal) slaie) aiy o S8 (Ci) (58I e ol o (21} daia A b luad oS o gl M1 66yl el
(1) 25 o 2 L3S 226 a5l 5l (sa die Llis 4 (1Ci) le Curie of us ¢ as S

0,75

0,5

0,5
0,75

Moutamadris.ma



https://moutamadris.ma/

7 NS 30

Lsangall — 2018 aymlelldyguall — Lol ll smagall @shgll slagatl
"y " Rl Il gglell Kgen — leaglly sl hals -

:Ql,.\hl.n

¢N, =6,02.10° mol™: 5,08 8l 235 ¢ M=226g.mol™: a5l Ul 4 sl A1

¢ E,(*2Ra)=1,7311.10° MeV a5l 1 8l il Jay &8l -
¢ E,(*2Rn)=1,7074.10° MeV sl 8l 5l Jay A8 -
‘E,(3He)=28,4MeV sl 8150 Loy i dilla -

¢lan=365,25jours ¢  A=1,4.10"s": asal )l celadY) bl 25l -

158 1 G iy el -1
- adal) Silal yBY) 1 e CT_\;.A\ CbﬁY\ il -1-2

s 53l 5 saal Y-

055300 138 505555 88 (e asal )l 3l 5 (g 53 -

Al a0l (5 55 (e 12,59 (S (ps ol 85l Caall et ) 3t Baall )5 e a2 -

=1.1In2 P L;cbdla}!\.b\.iﬁ\ Al g Caalll jae o A8Nall -2
1Ci=3,73.10° Bq ol o -1-3

: t1/2

saig e 1CH b OIS el of Lale 19 LS o gl 1 (g e JaLE3 2018 i 59 e (B 325l 23a -1-4

.1898

25 ) (e Baal ¢ 8) g3 s e 2'\;3\_'\!\|AE alall (MeV sas 5lb c_u;i -1-5

fe dalaia aliiia B oushaine e Lg 3 g Ailaia 2l Can V) 4l ey O i ) Zniall g 6N Jusi -2
(Al JSa) Hhil) M ki) 8 A3LalL aakaail o sl B=1 5T 45 (1) (sl il (s siasall

(m)

als

Led a3 ) 50 5 68 0 alal Alaga =+ 20 Aiaill b o 488N () )5 3ad el
a8l o2a

leh 2 g Al dilaial) 8 ¢ 4880 AS ja Aapda das (i 5l (SEN 8 (Badaiy -2-1
B kil Jlaall

Leiad canl V5B 5@ sm(a) oe IS Y2 OM aladd) i 23 51 -2-2

¢ M(0)=6,6447.107" kg : o A8l AL _ ;o
.e=1,6.10"C ¢ V,=1510"ms" -

(hii5) elogsll ;2 Cppall)

DA (G Gl 18 gy
i A, ROl 8 sl -
s A M RL dadl) S Al -
(sl e RLC 3,0 (A Sl il gy -

S5 40 ) RC ) AU s -
toe O3Sl 5 1 ISl Al (8 Jlaall S ) e
I__ B A4S pma o)) 38 Gyl e -
UC

C CR=2KQ 4l slin ool diasa -
Kool ohld -

0,25
0,5

0,5
0,5

0,5

0,5

0,5

Moutamadris.ma



https://moutamadris.ma/

NS 30

gl — 2018 dgmlell Rygll — Lyygll2ll magall @glagll oslagalit
"o "y "L Rgaly Il gglell Kgen — cleag2llg oyl dsls -

du

_C V.S_l
ot (V.s7)

S a e o Sisillug Jier (t=0) dlsill Shal b jlias daal vie K adalal) (3l

gAYy %Q\ﬁzﬁ\@md@

U ey (Al lalail) dlalal) G |

.C=10nF f (383 5 E dadd 22n -2

Canp=—2 1 e ad dgleal ) 5 50 yall CiTi -3

5 ol sl By i (S L iy i) A8 A E

p el 2aa _iﬂ\Q}w&M\ﬁu\@EgzcEz

uc(V)

2 s

n
—Pp-

3 Jsal

A A RL ) AU Al -]

Poe O3Sl 53 IS (8 Jeall S ) et

¢ E=6V i< jma 5ol 43 g8 ol ga -

(R,=2kQ 5 R, sl e Laaliaglia (el cplia g -
¢ 1=20Q lhaslia 5 L Lerimy a3 Jalaa (D) dapdiy -

¢ K lall adalé -

U =05l dgie a Jlage D AU plosa -

alai Ry (t=0) ) sill Sl L Hlias daad wie K adaldl) 3lai -1
8 Ll j(t) sadl kil Jiaall isiall ok (e aBDe e glaa

die Jadall uladll (T) ﬁ.él.amj\ Siag (4 I ) 5l

1=0 dlaalll

() Ledias ) A laladl) Aabaall il -1-1

N

EEEEE o Jalae dadd o 38a 5 R, A sliall e s 212

. L=0,3H s i 4l

20

==

10

il Ul 8 A g g e o 58 G 2123

t(ms)

2,5

4 Jsal

8 ddaad Al K gt ailall alaill (3iay Ladie -2
(t=0) e sill laas Sl K kLl

g Jle €K odalill e 5 e il 325 Gad o Le 211

0,25

0,5

0,25

0,25

0,5

0,5

0,5

Moutamadris.ma



https://moutamadris.ma/

B NS 30

gl — 2018 dgmlell Rygll — Lyygll2ll magall @glagll oslagalit
"o "y "L Rgaly Il gglell Kgen — cleag2llg oyl dsls -

di(t)

sl Sl IS A ¢ lall (1) sl Lggiat 3l dbealail) Aldbaad) e lalaie) (=0 4daalll die 23a 2222
" :

~

NZ(kQ)

o0l i e Aapd o) ey e
KL adald o Adaad 5l 8 R A sliall (63 e 531 e sl 5 D plasall (e )5Sl 5l ¢ 58 50 Jle -3
) allall) (2 RLC cusliall -] ]

¢ Vsl e A a A ealinl) (e 5K RLC 5,00 5

‘M&Ubdd})@ﬁd@‘bﬁ}s 6U(t)L‘.5_\JAk_!}L.\:\A‘)3).UBJ‘ﬂ\ J}jﬁ.ﬂﬁ-

N(kHz)

5 Jsad

‘R, =1980Q 4iaslia ool Jucsa -

ALl () A sl -

. C, inw (i -
Jiaall ciniall ad e gy yaill A jall caifi
AV RLC badl) Al 7 Zailaal) <l o
(5 J8al) N sl

=10 5 J2=14: 30

Ol e oy il dad das o]
W N o P W I

| il 35l (5 gucalll Al (N [ 3055 -3

Bkl Al

V2
0355 yaall ilaidl) (g Liibun it
.-3dB

(4,75 ) ilSia ;3 (o)

Dia 11 51 e o)

b B 5 89400 (B anin A8 a Al ya 1] 5 50

Ll g ISy Sty ¢ sabidl Lelanius claia e gubiaall (e sana s

Goosal S e s m 4K (S) clia sy Zlall Z3a5 olall 825 o) sl (8 Zlas A8 ja o Jall 138 (8 i

(1 d8all) LWL o yiixd ozl aa jas Jadi e R(O,K) plre (8 G AS_a (s
 N2=14:3a0 ¢ g=10ms?: AE 518 ¢ m=80kg: ciliara

0,75

0,25

0,25
0,5
0,5

Moutamadris.ma



https://moutamadris.ma/

Aaiad 1\ 1S 30 Loasall — 2018 gymlell Kygull — Lsgll2gll magall (ilagll eylagail
8 "oy " g " Rl gglell ypen — dlagllg gyl ksala —

;’w‘éGJﬂ\}ykﬁhbd_l
,(toz())@)\,:\ﬂ)miu)usjtoi\.kﬂm ‘u‘.kﬂ\mgciw@qgkﬂdjch\ﬁ%

.

O+F“ ........... J-.\Q(ZG :O) R(O,_k))el’-ﬂd\ d.uai O .~i ]\ @ ,..! ,” G 5 “
‘(k) Al h =10m gl e G sl sis cidaalll o3 sic ¢ Akall
S
B | (1 ISl ol e
Gseaill S aly Aol giiad il A bslidl Alibaal) il 11
v ey il & 6l gell (B G Lgealll S jal £ Jashual) Bas 22n 1122
slall \‘ , ;w\c_k.ué;\djm‘jmve
— slall (A G gl 38 sal Al 0 AS A} dad 33 -2
1 Jsa -
2n3 ol 1) o2 3 VAo pually ) prhans ) laadl oy
o N el (05 G gl ) s (385 458 a ol 5o colall an gl
¢ ﬁ 4-.’_}} -
G de yudgaia AV 51 =250kgs ™ ae el MSiaY) Jalaa o ) Cunf = pv: dldl dlia¥I s 8 -
¢ tadaal aie

) s 85S a0 =0,9 Al 30l o g%ﬁ:—%.ézw%J dadly -

. (t20) ) sill laas Sal oLl 2l 7 g1 g ddaal e

_T:%; gt GV, e el lgiiad i Aol Aaladll Cufl 221

Mgied cual d 5 g5 T oe SANVY v, daaall Ao jull e i) 2222

t
YU B ywed 5 v, AV A susioal LGB 5 A Cuav () =A+Be 71 s dlaldl dabadll s 22-3
'Ve )VCZ

Lo ol 9 AS Ay 1T s )
i Gl Gl ¢ G sl S e 5 M 43K (S)abia ans a6 Jall 13 (8 i ot (21 ¢ pall ul sl o S0
P AR (el dalay e Gaill AV Gl K 4Dl Alege 43S Alate pe 4l 5 ¢ LaY) 4k

(2 IS ) gl M) Iaall Ailly @ ) o Al 5 P Akl b A (T) Glas (e Sl 5 (S) amanll Gl

0,25

0,5

0,5

0,5

0,5

0,25

Moutamadris.ma



https://moutamadris.ma/

NS 30 Lsangall — 2018 aymlelldyguall — Lol ll smagall @shgll slagatl
"o "y "L Rgaly Il gglell Kgen — cleag2llg oyl dsls -

LLIE o ydiad o )l e yer Basi 0 RO, 1, ) plaies 5 2alaie ples (8 G gasiill Sy 48 a1
A(0,1) usaall e X J sl t ddanl die G paa 50 alaa
(2 08 ) (xg =0) alaall O Jea¥ go G Giay ¢ 31 5l e
=10 b
as K sms () ¥y o)l xie palill ¢ Jshll e e -1
M&ﬂ\a;&g;

(s gall @.LAS\‘?A cxmﬂmm_)\jﬁémyuc (S) @)—’-2
Ay ey s t=0 Adaalll die o) ad

Jyad¥) AV Gy saaill S sal @ g olustll i 3 JSEN e Jiag
25| > =Xy SXES X, S X
0,5 x(em)
0 a1 bl Aalacall (gl S () g8 Gkt ecadil 2211
X(t) J s
3 Jsal X(t)=x, COS(%t+(p] JE e dlialeill ddalaal) Ja 52222
0

- X(t) 3 gaanl) sl 2 f

(03 s vie G Adatill 4] a5 ¢ Y (5 giaall A5 -3
Lesd ()5S G Al (B (O) = 0) Al g sl 48l e e

g (Ex(0)=0)

E,=E,, +E, &= 4l juai f daal viccan 5l -3-1

Ko x AV ohxidl

AV il L€ all 28Ul ol i 4 JSEN Jiaie Jich 2322

A Sl Aaal) alaas) e laladie] caaa X J g

\ x(cm)

0 M ALY fad i | (il K 4bal
4 Jsa

0,25

0,5

0,5

0,5

0,5

Moutamadris.ma



https://moutamadris.ma/

2018 dayylell 3yl U)oJSL (ibgll o xie)l au=xuald
dpo byl pglell disil

cliousJ|

HA ooz Wlo Jglxo duwlys-1
eloll go HA ol Jeloy dsles 4LiS-1-1
HA(aq + Hz O(l <_—) A_(aq) + H3 0+(aq)

Jelat) T oled! paat)l dws wlu>-2-1

Xr
T=—9 LU_LI
Xmax
U\_Q_.\Ds_” Jg.&z_“
Jelaill alsleo HA, + H0q @ A7, + H30%,,
dcgazall U paaill (mol) & 8:lall Slas
avaudl all=ll x=0 c.v by 0 0
Jo=all JUs x C.V—x 169 x x
asslgill A Xeq CV—xgq 69 Teq Yeq
ZU{AJ;»QMDSH J9J2J|L4¢u>
(H;0%) = H,0%], = -4 = [H;0*]p.V = 107PH.V
ng(Hz = Xgq = [H3 ]f—V:Xéq—[3 IV = .

(83691 Jomiue clall oY) jaazl ga axall Jelaioll
C.V—Xpmax = 0= x.x = C.V
[H;0%]eV 10~PH
C.V C

10-344

—o =363.107% = 1~3,6% £
(pasgall goill 7wl
[H30* ] = [A7]r = =2 )
- £ C.V—x¢ é _
C=[AH]¢— [A7]p:gl [AH]p =" =C—-=2=C—[AT]s o
[AT]y  [Hs0"]f 1 _ 1 __ 1
[AH C-[H;0*]y _C _, 1 _, 1_ ., 1-«
[H;0*]¢ [H;0*]¢ T
C
[A7]f _ 3631072 [A7]¢ .
[AH]f  1-3,63.102 0,038 = [AH]¢ <1 &
HA Jaexd! g ougall €91l WJlillg
pPH ¢ C Vo, pK, ju=i-1-3
_ [H;0*]e[AT]p _ [H30%1E,  10-2PH N
Qreq = [AHlf  C-[H30*]f C-10-PH L

Moutamadris.ma


http://www.svt-assilah.com/
http://www.svt-assilah.com/
https://moutamadris.ma/

pKy = —logk, — PX = T108Qnta = ~loBT 755w

pKa = —log10~2PH + Jog(C — 107PH)
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