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- rbliall pxiall b Wlal degazoll johis Qr; = 10 < K = 100 : ol b\l
- lgSIl 593i8d] 90 dgesl) (Ll ibdllg (zgall cidnall) JSull 39)i80] aie Jliisl Saxy
- oSl g yiSI] 9= JSaddl 39y18d] o gl 2515 (5l ygSIl )Ll yey
5 90 zusuall Llgzd! Wl
degazall jled gl te yu=i-2
[Co**1eq 27 G,V + xg K.C,—C,

[Ni2+]éq = Cl-VV‘xéq = C1V o = (C1V - Xéq).K = CZV + Xeq = Xeqg = 1+ K

s Lad
, F 2(K.C;, —Cy) F.V
Q =n(é&).F =1.At = 2xeq. F = I.t, =te=2xéCI7 =t = 1+K S

.0
L 2 x (100 x 0,03 — 0,3) X 9,65.10* x 0,1

e (1+ 100) x 0,1

= t,=51595 ~516.10% s

s JSudl beisd| dis) Am -3
s a8 Jlis Vs
Ni*{,q + 2 2 Nig,

(aq)
- Luad
. Am , K.C,—C, _
Tl(Nl) = W = Xegq = Am = M(Nl).Xéq = H—KVM(N)l
(100 x 3.10172 — 0,3) X 0,1 X 58,7
Am = =Am=0,157g

1+ 100
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4ggill DV gl

A dslsall o zloiVl Jelss &sleo-1.1

E(10°MeV) ‘H+3H - 3H + {n
A v <
235 pouilygVl 8lgi) &gt Al by Jl dsls-1.2.1
2,21625 |14 + 92p E;(33U) = Am.c? = [92m,, + 143m,, — m(35U)]. C?

’ . ] E(*PU) E,(?35U) = (2,21625 — 2,19835).10° = 1970MeV

2,19835 | —=aY * o0  dy61) anadll byl @l
. : AE E,(?35U) 1970
2,19655 uXe + BSr + 3“"¢ EC3U) = I(Agz ) =>3c = 7,62 MeV /nucléon

D dexdl e dxlll |AE,| aslall-1.2.2
|AEO| = [m(Sr) + m(Xe) + 3m(n) — m(U) — m(n)].C?

|AE| = (2,19835 — 2,19655).10° = 180MeV
AE| Joxidl i oo dsill aslall-1.2
|AE| = |Am|.c? = |m(3He) + 2m(%e) — m(3H)|.c?
LED
|AE| = |4,00151 + 2 x 5,48579.10~* — 4 x 1,00728| x 931,5MeV.c"%.c? =~ 24,7 MeV =
|AE| = 24,7 x 1,6022.107 12 ~ 3,96.1071? ]
- ouadid] (6 dezgall izeyiug)l IgiwV doj Ml Slgiudl 3ac Glw>-2.2

__|AE|

N=—1_sp=—"1U B 0 E=NE : cu> jueidl b 839590)l 8lgi N b oo byyall @bl E g

~ m(H) T m@3H)" 4
(prosid] S 0 10% Jied 1H uzgyingdl diS) m = 0,1mg : go
b 9750l (uzg)dugll JS IgiwV doj Ml dyioill 8aallg « Jozill lia dxuii E dslall dinw JS JM5 ueasid] )=

Do el
lan = s m  |AE| 0,1ms |AE]
Ap o @:Atzm.ﬁ: t= Oy 15
m(}H) 4 1 =S 1 S
LEU
M 0,1 X 2.10%° x 3,96.10712 — 118.10% gns
1,00728 % 1,66054.10727 x 4 x 1034 T
celyygsdl
RL sl Sl dwlys-T
t o9Vl Liogall (daiye g Ug, yisill lgaazy (il dlolaill dsleall Gll-1-1
up +ug, = E : Olygill &sls] (eils s
Uug, = Ry.i
di .~ L d(Ry.i) Ryi L dug, 7
ub=L%+r1=R—1. It + . Rl =R—1. dt1+R_1'uR1
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L duR1 n r N E L duRl (T' + R1> L duR1 n E.R1
—. —. > —. = : =
R, dt 'R, ‘RTHURT R, dt @ "R\"R, R1 Y dt T"RTR +r
D depbgll doglio 7 ayaxi-2-1
_ _ER1 _ . . _ ERy | dio dur, _ R .. .
r= T R, = Rl( T 1 by ug,,,, = Roar e g = 0 : oildl pUsdl (s
uleax = 10,4‘V DA I.ULLLO
12
A r=52><< —1)=>r=89
ukm“":.‘oé } i .‘Z ] 10,4‘
1 EEsssszce r : :L@M@fzﬂl—1—3
8 —~— : T L=1.(Ry+1) LS|T=ELU.\.J
+ T +HH 1
& i T+ T=10ms 3= Wluo
imnm = AR a; L=10.10"3(52+8)=>L=06H
4 T P
2§ : - RLC o RC bl ol dwl>-2
e BE L RC bl il dwly>-1-2
0 T=10 20 RO _).J.L?J'1“1“2
ROZ% LSl uRO=R0 IO psl USJLOLJ.JJJ..?
Ro=7==35 10°Q =500kQ : (JWlg ug, = 2V Liluo
1 C aiSoll dsw dous-2-1-2
wAu“{aW?% D Uap = Uc + Ug,
sf uc=%°.t slg=Coue =1yt : Lyl
o s tH 0
SEoEE s = £+ g,
B 408 B
2 ? TFF - uAB AuAB .t +uAB(O) =—.t + 2 — 04t + l_,uS.J L;\JR..LA_” dJ_)LV_.O
05 f'?'l 1 _ _10_4106 _ 5.
mcasamzarsosamassG)] E—O,4:>C—0’—4— » = (C=10">F =10 uF
W M RLC i)l (Sl dwls-2-2
s i) ¢ dizuid] gassi il ddbsladl dsleadl Glil-1-2-2
up, +ug +uc =0 : ulygdl awslsl Hgils cuws>
q\ _d’q . dq di = .
dt <d_2 =z lZE ;q=Cu§go uszd—+r.l; up = R.i
d-q q d“q R+r dq 1
. —1 — 4+ —=0 > =0
gz TRET). t+C et atrctT

igr g RNy T jei2-2-2

Ep dpughisoll dslall g caiSell (b digixall Ee alyS)l dslhall ¢gazo ol 81yl (b Er duls)l dslall

Er = Ee +Em d_v_LuJSJl N cU_g_)J.o_“

1 1 /dq\*> dE; _q dq dg d*q dq [q d%q
Er =—.q* —L.(—) —.—+L—.—= -+ L —
=T @) Tar ctlae

dt  C'dt  ~qt dtz  dt’

d*q g, q _ a’q g _ aq .o s "
L.F+(R+r).a +to=0=L— +-= (R+r).dt s ddsladl dsleol licl
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dEr dqg (q d%q q dq dq d
—=—— (4L — === | R+1).— | =—-(R — —— = —(R+71)i?
dt dt <C+ dt? dt (R+7) dt ( +r)<dt) dt R+
' (U sy wlgl-3-2-2
."__T_"“A“z'-'l“\'i 2 e O i 1 O B A R s Ol &ols] Heils s
B aEa s aaaEEEeE wy + g+t = 0
0 O R 3 L dug | (R+7)
‘;A ,\__ -1 ‘.‘-__.~./ \1\ : 0,5 I == R dt +— R U +uc = 0 LSl
Y A W 72 ot ug =0 1Lyt =0 doxlll aic
I, 7 6 A e W e = U
» / A . “> 4 c — Y3
[ / NG S R(ms L u
4,28 N S A e F(Gm) Um0 Wl
W;,L:":;/:.:: AT Up = —L.(8) i
O N F.-.,,, I 0 R \at Jpoy < G
RN AT ses 7 I 5 I T T O O :Up daud Jazd
0 e 1 W S 17 I 2 3 5 U _ L (%)
0 R\ At /=
Ug=—-2x—22 _—12v
40 = 0-1.25.1073
b=t 9t =0 gubodll w8l o Jg> Jemias 83auell dslall-4-2-2
|E]| = |Er(ty) — Er(0)]
L dug 7T+R .u
uc = —(up +ug) = _<E'd_tR+T'uR) ! :?R
1 1 1 (L dup r+R \° 1 ,up\2
_ = 2 4 27 2 hatalid 21 (ZR
Er =5 C.uf +5L.i% = Er =>C. (R R, .uR> +2L.(R)
Cdiog Up =0 (5 JSuil olwo wuus ) Wad £ = 0 dbaxll sic
1..(L (d 2 9 1 _ _
Er(0) = EC(E.(%)tzo) =2C.(Up)? = Er(0) =2x 1075 x 122 = 7,2.107*]
oy ug(0) = =05V 5 () =0 1Lty bl sic
1 R 0 (0)
Er(t) = 2¢ (B (@) 420 (D) 5 gy e) = 2 () ¢ (R 4192 + 1]
1 /0,5\°
Er(t) == 5 X (40) [107°(40 + 8)2? + 0,6] = 4,87.107% ]
|E)| = |E£(t) — ET(O)I =7,210"*-4,87.1075 = || = 6,71.107* ]

us(t) = k.ug (8). up(t) =

cosa.cosb = % [cos(a + b) + cos(a — b)]
k[S,, .cos(2nfs.

k. (s(t) + Up). uy(t) =

duz 8)LbY guwell Gransi-3

ug(t) yuss Olil-1-3
s asMsJl Lol

t) + Up]. Uy, cos(2mFp. t) @ Lol

ug(t) = k.S,,. U, cos(2mfs. t). cos(Zan. t) + k. Uy Up, COS(ZTL’Fp. t)
1 1
ug(t) = Ek.Sm. Un cos[Zn(Fp + fs). t] + Ek.Sm. Un cos[Zn(Fb - fs).t] +k.Uy.U_m cos(2mF_p.t)

1
fo=Fpg i=fs+Fp o Ek'Sm

ug(t) = A'Tm.cos(anl. t) + A.cos(2nf,.t) + ATm.COS(Zﬂfl. t)

Uy,

1 Sm
== Ek. Uo. U

1 S
m—=-A.m deg m=-"
0 2 Uo

inscription.
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tm reand] du deys-2-3

AVwsd . ) lgad glaedl o B
P SEasas Ek-Sm-UmZO:S g kUyUy, =2
kUyUp, = 2-FEEHEH ST 1 1
; 1 T W gk-m-Uo-Um_l 05 oo
k.S Up = 05 RS : kUgUym 27 2 -

042 : 2222 fs 2oyl deus

* B-f Fp Bif fs=Fp—fisl i=fs+F

55 5

- = Fo=5kHz ¢ f, =6,5kHz: W 5l o A
fo=165—5=0,5kHz = [fi=1500Hz |

» 86lgill 8yl aiSall dew Cy ayaxi-3-3

-1 _ 1 — -8 . _p __ 1 C el & . .

€ 7 4m2LF} ~ 4m?x60.1073(6.103)2 1,17.10 ol o=k = 2m/L.Ce Sy @olodl 8yl Golsdlao,ll

11 1_¢C . 1 _ 1, 1. . . _
C—O—C—e—g—a .M9C—8—C+CO.'_.LLS.JL_;\J|94J|U\.LCUL_\S‘},OC09C uLQJ.S.D..JI
_ CeC _ 1,171078x10.107¢ _ -8 _ . .

Co = g2 = prmirios = L17.1078 F = 6 = 11,7nF : (Ul

3 19 4,S) IKisb Gwll bgauwd! dawlys 1 oVl ¢j=ll

f F dlsoladl dsleodl Sl

Fa ) : @l dugyrell degazall
) Slodl izl 8981 f  , Lwises)l amb:F‘ , ozl U_)g_):P:LSS_a.”_))?

s e Wl pailadl subs ¢ Wdle yo) L busyell (0, k) eleoll jis

P+F+f=mad

P 10z jo=all e blaw)l
+Z m=ps.Vs :go %+%.v=g(1 pey S) diog mg pVsg —A.v=ma

A v=g(l- - s laill &slsoll

dt pPs.Vs Ps

1t =0 aic g,lwidl ay dous-2

ao=(5)_ sve=0go (3) +-0-m=g(1-2
ao=9g(1-2)=98x (1-015) =ag =833m.s?  giiiu
- 4a5d] de pull vp doss-3

d—:=0 D uSSy v = v, = cte dic

— v =91 =75 S glolall dsleoll
szSTVSg-(l_%)iw=E4X(1—0,15)=>w=0,67m.s‘1 Ll
:Z—j=2—§w|gwg-4

a0=g(1-2) g0 ay=—1v,+a; * aslolstl dlnall Jlasiul

Vier = ai. At +v; 1 gl dar b Jlasiwl
vl-+1=(—%vi+a0).At+vi=—%.At+a0.At+vi =>v;“—1——+a‘l’ At diog

14
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—=1-—+—.A
vy T v
0,

0 257 K
kY Zo [
z, i | t=0
4 @
o
d‘
vt
iy f

At o At v, At
1-—4— 2  At=1-—F1>—=2—-—
T  ag.At+ v T (2] T
0
v, = ag. At + vy = 8,33 X 81073 = 0,067 m.s7! v, Llws
At 8.1073 -1 .
vy =1, (2-%) = 0067 x (2- 2] = 0127 m.s™" v, Ol

12,4

1 0,99.1; dagdll d,SUl dcjw oaic b il £ &y ll-5
e—§=1_l :L__siv=vl.(1—e_%) - luad

Vi

Ez—ln(1—3)=>t=—r.ln(1—l) . diog

4] 4]
t, = —%Aln(l ~0,99) =25 =037s ¢
s BVl eladl JUs &5,S)1 Lginhns il d dsluel-6
t,=0375: didog d: oluo Job WJull olsdl
d' = vy. (At — £)) 0yluo Job(dakriio dsosiinme &)>) wilull plsill
t, = Aty —t; = 1,14 — 0,37 = 0,77 5 : disog
H=zy+d+d =2d=H—-2zy,—d =H—2z,—v,.t,
d = 0,796 — 0,03 — 0,67 X 0,77 = A=0;257 : ¢..

oo wlet aslall dawlyall : ol ¢l
s oilgdl aie Ay AUl juei-T

4,801 duwg) el dc gazall

ool yigi i T o adowadl yili i R auySUl g i Pt soall 5y
P+R+T=0 : e JoVl yoilall gubn

L 0x jg=all e blaw)l

mg.sina —K.Ay =0 :sI P+ R, + T, =0

Afo — m.g;ina : U\.JLLJLJ 5

Dol gogll b Ep yuei-1-2

Ep = Epe +Epp LU_LJ
1

cte = —%K.A{’OZ c Wby x = 0 aic Ep, = 0 duwyoll AWl Ep, = =K(Ay + x)* + cte : go

2
Epe = s K(Mo +2)2 =S K.My? - gnay Epe yus
cte =0 @ diog z =0 sic Epp = 0 du=>yall A Epp = m. gz + cte
m.g.sina = K.Afy ¢ z=—x.5ina go Epp =m.g.z
Epp = —m.g.x.sina = —K.x. Ay zuoy Epp yus

1 , 1 , 1 , 1,01 ,
Ep =5 K(88o +2)* = 5 K. A" — K.x. 0 = S K. A8y + K.x. Ay + = K.x* = S K. A" — K.x. A,

Ep =%K.x2
 x JguosVl lgadz (il dlslatll dsleall-2-2
E, =§m.x2 +§Kx2 L diog Ep = Ec +Ep : Lol
mixE+Koai=0 ol S2=0 S &Syl dslall blaxil
F4ex=0 1S dloladl dbleall mx (¥ 42x) =0
L0 1obll g X gwslly K @\oll dags-2-3-1
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K Lol @lLo-
4m?m

K =— :diog T02=4n2.% i T0=2n\/§ Y= C3 | ISPV VTES)
0

To=2T =045 :olalei T=02s sl gl lys) 2 JSuidl ol s

k=220 _ o5 Nm! e

Xm 8*“9”_
Xm = ,Z.EPKmax - Ul szn = Z.EPKmax . U‘JLLIL’S Ep max = %erzn VRV
Ep max = 5.10_3] sl o luedl cuus

2%5.1073
AE,(mJ) X = |2 =0,02m = Xp = 26m : £.0
e A 2 B S e | 25
Ep max =8 Fmm e e A L ebll-
WD 0 130 ' A i g o | < 1
3,75 +——++ ‘I = *.*'.X\. s S, (5 S Ep(t=0)=1uSi t=0aic Ep = EK'XZ s
N Y i I ) o o 1 2
SEsEEISTiacmas IK.X
25 - ¥ y o - T L_[ 2 0
R YT ion S s i s vans, mre Y 2.Ep (t= 2x1,25.10~3
1,25 - :‘:*,—...f, . \/ on\/ PK(t 0):\/ X - = 0,01m : diog
i ; N e ] )
+ =k X 001 ¢
o 01 02 cosp == === sl x(t = 0) = Xycos9 = Xo
2 ]S ) m ’ s 1

(p=§igJLIJL49 Vo:x(t=0)=—Xm2T—”singo<O Dol ey
0

Vo dc pudl yuwi-2-3-2
DS ASwlSuall aslall blaxil jlicly

En = om.i? +2Kx? = ct
m—zm.x > x“ = cte

By = 2m.VE +2KX3 iS5 aSuilSaall dUall £ = 0 abasll aic
E, = %KX,Z,, DS X = Xy gogall aic

1 1 1 K X, \2 3K
_m V0+ KXO——KX2:>mV0 —K(XZ _Xg)ﬁ‘/() _ .< 2 <_m>> _X2

2 2 2 2 4m
’ >V, = ’

inscription.


https://inscription.ma/



