Talamid.ma: gigo (Jo alrani aj alall l3a

— i l) dSLal)

& (=T R (Sl o1 Csloa
2012 St SN 5 5 N @
8 l

53".93“‘ | et by ML WLY,

Cililnlollg ougaill wibgll jSpall

7 “ alall RS30 s oSN 5 s 1ol =51t
Soia (<) 3 (i) Lol e}L«J\ i Sl
4 _..?"J.-i‘;’” ..3.].'.....,J.|Ji

daa jall 418N grs daadal) AV Jlaaial s

s O el Aoy ) £ gua gall Cranay

(hdi 7)) slaasl) & pad *
(A 13 ) syl B o had 453

(b 7 ): clousSIl oo *

BRIG..ceeeneerneecsneessnessneenns S Blala A 3 2 J ¥ £ 50

BRID ..eeeeeecnneenne S paad) cra dagdua oMb o AU ¢ 3
(abi 13 ): sbjudl olod *

B85 D eeereeeceresesesesasesasasasasasasans Jilw QLA A o aat 1] S
ABi 525, ereeeneaeecececeeenens Al gS BN (A dxadig il 12 (Al
o P P :3 C):‘JA:
Ahali 2 75...ueereneneene Tor 5 3Cr M) Juad : J5Y) sl

BBI 3 ..oeeceeeeeeeneeesnnesnsessssesssssnsenens A Gl g0 (SN e S

Talamid.ma: gdgall 6l js p6 culalall (jo 23 joll



https://talamid.ma
https://talamid.ma

Talamid.ma: gigo (Jo alrani aj alall l3a

dadual) RS30 Al - N (PR (R P ¢ 2o - 2012 A gt 8y gl Ly, Sl s ) ik gl el

2 (<) 5 (1) by a st

|

(B&7) : sleaxsl)
CMEwa (ABY g S Gls S

i) Blala A (i 5) : Js¥ ¢ 5ad)
AL 90x0) L\oiii 6 jwoio ApSi WIS et awlwous Elgil e aslgall o L)l Sgicw
S VI

CxH202 \uswiS9s,S yao> o BMIICH2002 Aoyl asmall S5 yiow| jeozi ySoy
dlod> Gusb e UuS0ll Lrdd gli] dsle] Auso Vg b N9 ySoy oS (CyH(2y+2)0 Rl’ﬁ_&s
. ailol> Jelai 2ol (oMl E jiuwY 6)9uiniol] wiuos azmall Mazi sJl ;,;Jm“sm

: QQEM
¢Ke=1,0.10"" :25°C aic elall sVl elaall -
t(d=10,9 : Ll il B iyl A
¢ pe=1gmL" elall dpanall A1 -
‘M(H,0) = 18 g.mol™ : slall i sall AU -
.M(H)=1gmol" ¢ M(O)=16 gmol’ ¢M(C)=12g.mol : Al d sall iU -
D Al A el e C4HRO, Adleay) dsall (63 JILV B iuy slala 4 )l
) (e daeS HLial) il IS ) Gt g Jlial il 3580 (A E iwY) gen= 0,05 mol ¢ s *
AVi=5mL 4eaa Lds e Jsaadl 5S pall el Sl Gana (03 5k 53 )0l
Sl ety SN e e il kg 3 L) elall 0 4S5 B iy 00 np=11,=0,05mo0l S & i *
. Vo=50mL 4exa Lils e Jpanll
0=80°C 4uli 45 )} a & ) aa e ples b ¢ =0 Adaall die ¢S g LaaY) il s *
CsH;0, + H,O—=—=CH,,0, + C;H,,.,0 : aililas JbeS Jel@hy B iyl slala Jsa Z el
Gl 8 O sSial) (maaadl e & ¢ glie sla (8 dmaai 5 JLEAY) il sl 7 astddaalaie ]
ke (sl IS 353 55 Cp=5,0.10" MOLL™" (d sall 0 38 i o 503 ol 208 5 301 S Jshaa i 59
0 U L 5 SN Gmanll 5 plae Jelis Aoy 45 jiall ¢ 25°C 5,)ad) da s i (31 5l A305
. K=1,6.10° : & E_wY) slala Jelss
. 3 oplaal) Jeldd dalea X 21,1
CH2,05/CHay 105 4a 52 3all Ky dpcaaal) 436 Cusn) 21,2
sl Jle B alaall s3ed a3l (G slall CaBISN ¢ AUl A5 glal) Calil SN (e ¢ 28 1.3

lﬁg ng(mmol)

cillany) ddlata Orslal) cadigt)
44 - 3.1 Ol
62 - 44 Jaiall yanl
10 - 82 Oadlid J 53

3,5

Umanll 5 jlae Aand 5 Aeanal) o) CiSe -2
\ np Soad dfe Al ails sl e e Sl
2,1 C Ol Al SLEAY) sl (B jiuY) ale dpeS
rie giaiall Gladll (T) m—Sioall Jiay
.t =50 min 4aslll

N ) Jels Al Ty i K o)) 50 Al a2,
0.7 (T) HiE o5t e slalall Jelis 353 e canl 22,2
0 .
50 150 250 t(min)

0,5
0,5
0,5

Talamid.ma: gdgall 6l js p6 culalall (jo 23 joll


https://talamid.ma
https://talamid.ma

Talamid.ma : @890 (Jo alrani aj ilall lie

daiall RS30 damdi - sLSIN g sy ) sl - ¢ 52— DOLZ LS e 8y gll- LIS assall il gl laial)

R (=) 3 () B30 pole

A0 Ay ) ol slalall Jelill U Genall de sl ge e -3.1-3

dt

1= 50 min daalll xie (giad sl
dﬂzﬂ\&qc\_\mal\ <l eall a) 23,2

:t=50min e W& AE iuY) sllds Jeldl daaall de jull 5
¢t =50 min de LAY gl BB iwy)slada Jelill p dpeaall de jull (e ST
¢t =50 min e LY Qadl AE i) slals Jelill p dpaaall de jull (e jral -0
1=50 min Xe JMY\uy\@EwY\a%&Mvw‘mﬂ\ s st — z

AJESQ}S;A\J};SS\UAM\(;S‘LP\SM@AAAA\L_M, Doy 0 amy 5 slaladl Jelds 4l g 2ic -4

.m=2,139¢
. B il ) sdiall Caat dapall 2o

JSIL paal) (e dagiia ¢ ((Okikal) ¢ A g 5ad)

251318 (o Qi ...2J| SVedlly wlsilly LasdlS dyjlall ghill yasy Wb i
B gho Gamed) ol WMo ST Lpdeod of JSWI o Lgsslocd
ooy JSaidl 0 @indas 1A=l 0 Ao sMb duloc duwlys sd] 532l 1id Bags

o bpsl Juddl

;Q\ébu

¢ 1=8,9.10° kg.m™ : JSall dyanall ALK

M(S)=32g.mol”’ ¢ M(O)=16g.mol’ ¢ M(Ni)=58,7g.mol" : 4 sall Ji<
F=96500 C.mol™" : )l

L=10cm e she Joga LgSan JS) dlatine 3oall (e 488 ) dnsiia ¢ Dlal Sl jeSl Jalail) e
Assdall gagwany IS e e WSan JSall e ddihy ¢ f=5cm W e s

T Sl iy 580 Jlae e 6 sing ol 3 0 (o qapnn 5 Angiall LIS i cpimall 13a (3]
Aasias 1568 Ayl L (il Jemi | V =11 4wsas Cp = 11 g L7 S0 38 5 (N274S0,2)
T=8,0A Lubiaind il seS sl b sed o U Gy Can sl 4k g apaal

- At=25min saall AL Sl Jalasll 13a (5 i

C AN 6 st e Jalal) Jelal) dalas ) -1

e laull Lo il | oDlall 13¢d A DU I 5ol ApaS ol 22

¢ ¢Jall 138 Algs aie Jslaall 8 TT JSall i 0¥ Jadl) Jsal) 38 5l L -3
(ki 13) : syl

il (Gl 48w yyaal ((OLiki): 1 el

8o i A Jlgadl 08 uiniii Ul (Sioy QuSiilSan wl>go duigall H99 wi>goll
- Uby> acuw gog Sl asub

. 68 (58 cladl UL,> &cuw LAs ] puedl 14D Wag

0,5

0,5

0,25

0,75

Talamid.ma: gdgall 6l js p6 culalall (jo 23 joll


https://talamid.ma
https://talamid.ma

Talamid.ma: gigo (Jo alrani aj alall l3a

dadual) RS30 Al - N (PR (R P ¢ 2o - 2012 A gt 8y gl Ly, Sl s ) ik gl el

o (<) 5 () ddalih ashal

|

A g (398 A ga JLETH -1

. vo= 1500 m.s” Ae s S sl 2 N=50kHz a2 i 45 ga (3 48 dx g0 piiss
Sl elall 85 s (548 An ga 03l A A gall s caal -1
sl Jle €o gell 345 pall (358 dx gall 220 AT die ) Aad i Ja -1.2

BLE & slal) G A8 il -2

- e i
dgaie Vo aeV=Vot Ve Sy 3 JiAhy, de jun o sle AV As A sea (358 da e
L oSL) lall 8 da gl o2 i) Ay

:\-‘-’)*A\éﬁc—’h)*ﬂRMM} E&bt@a\&&mﬁchﬂ&\ahﬁ@ ;Ld\u\rgﬁ:\sﬂvquq;ﬂ
Lagin Juaii 5 celadl 4 jn olat¥ (o5l sall 28Y) mpiiad) iy e R Josall s E el aa gy
.d=1,0m 4dL.al)

R Jiidd) Gish (e a@ili1 3 yual as Lgine 4 gn (358 da g0 B Cacldl s

R sl Lty i u(t) ) dimasd G (laslas Slen 05

o) pallall e IS (8 u(t) BoWEY) s

(1 &) B pasalh R Jiieal) 5 A g gy fia E el 3 1 g3 Al
(2 8l A g saly R diisall 5 B poa sally e Eue Ll 3 43010 A

Al S Rl iyl ll Sl 2 guall 558 A pall B i) ) il

D Lagile deandll (@) 5 (1) Galianll 3 JS3N Jiay

u
(\)M\ ¢
0 >
t
3 g
u
(<) el )
0 }--- i >
t1 titt

0,5
0,25

Talamid.ma: gdgall 6l js p6 culalall (jo 23 joll


https://talamid.ma
https://talamid.ma

Talamid.ma: gigo (Jo alrani aj alall l3a

AR (<) 5 (1) by a st

dadal) RS30 Al - N (PR (R P ¢ 2o - 2012 A gt 8y gl Ly, Sl s ) ik gl el

|

sl Jle 4t Al (38 gall Sl 238 221

Cosll AR datedl A E Gelll e da gell HLESI e G S ) LA 1 Jie 22,2

d 5 Vo sVe AV T el Gl jaem an gl -]

c1=2,0us of Lale 3Ll L elall et v, Al sas ¢ v alel dlaga v, de pull el -

Tl 48 503 b Ay Ll (A3 5,25) 1 2 (s

QraSy Ot lpdrzs Sl yauszall Jolros bwlwi jaoii wbddl Gl Olsaig)l
il eS 6,15 9 gl Juogo b uai) asllo
A D 9 65> AL pS 8,15 N Ay W liiw] Auwl)d I Guedl 10D Waps

e pgsl il paiusall Jigll Jlage Al (e Siall 5 1 JSAN (B Jiaal) SljeST S Al Gai
Ces)h (limse 5 dlaga Lghaglin 5 T Lguiay a3 Jalra drpliy 5 C Adnw O sadie 2 e 5 E = [2V
Kol &kl 5« Ry=30Q s Ry Al e Lagiia lia (D) 5 (Dy)

Bacla yigh 4 ) RC Q) AU i) -1
LS o) e i § 4505 3 S B30 3 jeid ] pasall 8 K Lal) adal qual of = () ddaalll aie

L2 K ia sy
A\i(mA) <=

2
K
-

IO o3

¢ (ms) (D)) (D;)

0 5 Jid > 1 Js&

LI S s Ul ISl e S Ll sad Lgiias i) laalil Aslaall o ¢ -1.1
dt R,C
i) =A™ 1 IS e dbalal Aot o3 Ja iS5 41,2
ol &l el AV R 5 A RN e JS et 2aa
A urz (V) C~ 6,3 uF o 3iai . Ry Ao sliall daf 20a -1.3

1,5V

Bladiall 5_jall duily e cladadil) Al ja -2
St (ms) Kbl adald e )53 LIS (Sl (i 22y
i (1088) 2 wasall ) et = 0 e
Uy, sl ol s ) SI3 s sl 5 ALE e ol
Jeanid e 3l AV (D) (25! Jesall (s e O
L3 S b Jiea) il e
=02 U, (1) el Guledl T aivsal) Jiay

HT)

3 Jsa

0,25

0,5
0,5

0,5

0,5

0,5

Talamid.ma: gdgall 6l js p6 culalall (jo 23 joll


https://talamid.ma
https://talamid.ma

Talamid.ma: gigo (Jo alrani aj alall l3a

daial) RS30 w-;w\};g}ﬁ\:sm—éy}\—zom STy ) 8y gl L) IS an gl il gl laia)

g (<) 5 (1) dacabo ) ptad
DUy, s Ly ) Al Aabadl a6 22,1
T1=0 e il (o ye omuy sl dad e -2.2
fr=0xe 3 i i 23
dt

Lo aill Jalee da it

I S s ) A 5 S o ) e S5

L Noadyiy U Aledll aiad s asliia yigiasplall a3

(D) R U (4084 Ll s
@ sadll &l s 5 JSEl 8 () el Jiag

T? Aol ity 13
|

Loxie N 2330 &Vay 5 jlall & Slall Lll T adladl)

4 Jsa ¢U;p =10V 4l e ol gall Jladll i gl Jasiias
L(A) 5 JSaN i (b) iniall Jiags ¢ disme dad Jle R G slaall
U o R polatall aad yuas aie @lld g N AV [ &l s

L i . (a) iniell 81 sl R Gad il 23,1
[ @ RLC «hdl A 7 dailaall juet aa 6 23,2
\ Al Ll Alladl) 50l 340 Laaie R AWy
/ Ol e Alladl) lall 505 C"_a_.pI:ITO
ceinie JST Al 3 lall 30 gall Jalae caunsl 23,3
(b) @A haall ¢ U s R Guolaaall G ae 208 234
0 il sa Jle | (b) Haiadl Ao J ganlls it o

N(Hz)

5 Jsa omgmudﬂ\ e sadl (B85 5,75) 1 3 Cal)
TCI 5 °Cl oxis¥) Juaid (ki 2.75) : Js¥) 52l

Uy (N) 5lpsdl Jlomiw Soy @sliseo Wbl Juas)
= t oo UsSioll 9 Al JSuidl (0 Jiowoll
T BO £ WUVl a9 auis (Wl &= -
st otV T 0Vl g £ gl By -
) 3aa U Wlgs VI Lgad WO =i W=Vl 6 x> -
3 5 )aa G-EUN'Y‘ 35Cl— TP - . 3 ¢

P OUg VI Jad Il e52d] 14D Bagy

ool &l T
™) wlyeS Jbeod Goliiedl 5L 'Cl 9
do » Sawnbuso Jlxog

;Qghu

¢ i) Bl alal Jaga Leiys Ol s 1A 8 & yas ili 0¥ Gl il -
¢m; =5,81.10%%kg : PClI oY ik

‘m, =6,15.10%kg  : TClI os¥Iaks.
ce=1,6.10" C : dglayl il -

0,5
0,5

0,75

0,5
0,5

0,5
0,5

Talamid.ma: gdgall 6l js p6 culalall (jo 23 joll


https://talamid.ma
https://talamid.ma

Talamid.ma: gigo (Jo alrani aj alall l3a

dadual) RS30 Al - N (PR (R P ¢ 2o - 2012 A gt 8y gl Ly, Sl s ) ik gl el

o (<) 5 () ddalih ashal

JisiAdan) g g Ty s cdlage Apade jun S Akl wie i3 aa TCI 9 PCIT il -]
dp ) Legins sl (Q) 5 (P) Gl Ot 318 (s G Gidae Up=Vp -Vo=100V Sk S
Bt P i L T TSR 1Y |
-@M‘EP&%CI- QU};\}“:\S}@LJLJ
. Ups esm; ¥ (P) dgiall N Al peaydic PCI ¥l de ju vy el il -0
LMy my s v AYa vy suiaa gl vy de yus (P) adall JTCE oY) deas -1.2

- - .
a5 aa (MAN Yy 5 vy Gdie b s e Ty il g0 CE 5 PCL 0} s 2 -2

SB S daasev, 5 v, o) el Sl g3gee B aliiia ahite Jlae les 2a s i
el AV (N) 5 (M) 0 G S cptinieall G U= Vi - Vig= 200V SloeS i Gulals 48las)
LTy < ez A s Aadaiie i PCIT oY) AS s S8 od =Som bl Lagin

Us Up ¥y B lgiad Jusi 5 B agaiall (aie saae PCl s o sl S 0 sl Gkt 2.1
Bl ds myses

Ll iVl E s Jala Ol oY) Gl el aie 2aa 222

Gl g (hii 3 ): AG & 5l
leislei gogo Jg> y95 AS,> jxid Acgoxe S\ Wdindl ASwilSuoll acgoxoll

wSUI Gwlgy HSi GUiiell 04D Gw (o « sitiwsol|
Wl pwlsi &S, awlys ] 3ol 14D Bags

(A)

/ZZE/ 0 sk 5 Coadl A6 (dells (o ] JSAN 3 Jiaall ) Gl 53 85

z D OB G el

. Cp A4l z sk OM s -

A o B . Cr a4l 5 -z 4dsh ON ¢ a -
-z das33e AB Sldl e OM s adl Gaday ¢ 0 4l s ) o) 5l xie

Aa s w AB Gl e ON el 3y s M, =-C,0 e

N M2:-C29 L@“‘J‘;
TR WK Cm Cm X AL L sk [l € A0 e e

Loss I : :

oy g U el 25 oAl ol (3lass

c ol el e Gabaiall (A) Ol D saal Aty AB Glad) ) a0 321 T S
A8 AB Glad) 5 sile e I el )5Sy 4ol 8
sy de e (53 Uy o g ¢ el 33155 a8 By sl 31 (A) osaall Usn AB Glod) a5
8 (5 gia (8 LAY (i
asfiveall ae Adaall) 038 2ie AB Glad) 43765 (521 9 (550 1) J VU t Adaal vic AB Glull pn e alaa
L0l e AB Glad) g s o (Gabaiall Y
, CSIKEAY) pen agh

0,5
0,5
0,5

0,75

0,5

Talamid.ma: gdgall 6l js p6 culalall (jo 23 joll


https://talamid.ma
https://talamid.ma

Talamid.ma: gigo (Jo alrani aj alall l3a

el RS30| w"w‘j sy sl e = ¢ g2

(<) 5 (1) by a st

A - SOLE &S e 8y sli= L) Il s gl ik gl laiaY) w

ok LS sl il 134 RS jad duloalial) Alslaall o s ey sal) Al 3 lialipall Zusl) 3830 3l -1

C, .l

————0=0
J,z.({-2)

) + o Aloalidl) Alsbaal) Ja ()5S Ciall T palall sall i jall juueill s i -2

2mt
0= Om.cos(—
TO
é (rad.s™)
/\ A
16 N
e
8
Q
2 Jsd

rad)

AV BLall B sl 0 g il 2 JAN e iy -3
(. . <

RESIENI AT Iy PREOVCIRKENS S |

6 sinsall LE pza gl Adlal dpea yo Al 1525 -3,2

Al s o sl 5 ¢ AB Ll 4l i 531 &)

. 0=0 Sus o))l die A aall

By &Sl B8 e« 7=~ Alla i can -
> U

de pull B 50 5Co 5Ty Ay ¢ tadaal ve ¢ QAN
. AB Glall 45150

cm2=10 3L, Cp sl E=4.107] of Wle o

0,75

0,5

0,75

0,5

0,5

Talamid.ma: gdgall 6l js p6 culalall (jo 23 joll


https://talamid.ma
https://talamid.ma

