Ll Aokl jiaall 4 500 jall 4y ) sgand)

2024/2023; Al yall A3l —ihsll g4l sl 5
eaby Al il el b gl ) S )
W30 yalelu g Bl Y Jldl o ylae 4y 0

(el 4) JV1 el

A Alalaally el Jadl) iais € Jsall 038 55 ( H30F 4 C17) oy

CaC0y.,) —I-EHEU,:J’W} = Caf,:’q} +C0, ;) +3H, 0

J:\SJSS\Z\JYJ,}?M\SS\ thﬁd;i&\)ﬂmtﬁi\ ‘;1\:\.\]\ ,_\;.\.d A \eu)wh&amb@siz\.ku\y -|
(1) 83 b Bl ey = FIHZ07T ) pssisoned) 201580 (I sal

M(caco,) (9)

d‘:melﬂdjhs&-‘\ -1
ol e talaie) - 2

(1)l dle ab delaill ol e asall Jeliall s -
0.2 [H,0*](mol/]) D SSPIN PN IR [ D TP
0.25 - POl o deldll o Jaoa e alaie YU - 3
MCV MV .
Mycaco,) — Mo — 5 + 5 [H307]

slaall ol 5850 € 5 Jslaall pas VA i) o (1) JS1 oy Aslas il - 4

Gl ANy e ) 280N Gl el Jiaall (2) JSAI e s (e USa Guilia Jagat ddasd g -

§ =4.2 —560X(t). &a § = f(t)

| 56/m)
Cenoadll JSsigull am i - 1
2 ‘j\\ fdelill gty il -2

\ (2) Jsal X e oo V) aaEl) dad i)
12 | AL T Sty deldll Chai oy 2aa - 3
1 t(min) 3 ]
- £ = 05 ddaslll die Liad Cual g W Jeldill de ju e - 4
50

Al ds vie Hp0F )8 fWRY dpaaal) de ju dad pitiul - 5

M(CaC03) = 100 g/mol : Cllaadl



[(dlss 6 ) S oyl

S el

LS gl 50 aad (8 yadll b I L) J gy o Cp il 0 5al) 3 4 50 Dpalel) <l el S0 e
o A At =21 h 36 minsa a8 4idla 88 Cnd g )i e dala o )i cudy gL,y
Al A3 59011 LAS A izl

_)
Fr/a:(A) bloall T80 (L) 5l Cdn 3.8 plad s e Laei el Cinll ¢ silhs Llata¥l - 1
Al S jn Ll 3 o gy gl G4 - 2
Adelldlall 3G sl s iz aa gl - 3
Gl Ao puay oT8 ail) g LS n O O A8l o il S o g6 Gkt - 4
Aol L5 oo el e amy a v un My ) S Ay T il 5 e 2nsi - 6
r

.A 2gilait) Ayl . ML )Aﬂ' iy a.a;é il - 7
@

:L'_,':L’s]\ c};]l

f.u%.‘ﬁ;\}aci&‘_:_)l%ﬂ\o:\& ‘_gh“‘éﬁ.);.“.]n}imnxu\).)‘_sh)nﬂ‘cjnub_‘c c.\...':ﬂ‘ J‘,)L@%L&é\“&.ﬂ)\%ﬂ\‘}n
glii )l o aly M g sall (e (3lild JansY) sni 3 gatie g4 1683 V) 4 0Iai) Aoy m 4 ES (§) gl
il mhs (e H = 1.43 m

Zaph it g ads i ol auall e d5dadd) (g gil) e eggsall GO (e slay Sl ol cudde 13 - 1
A
il i€ jal Aia 3 Allad) e J geanlly 450 cillaal 8 auall 138 gl gal Cilaiall Qs eass - 2
y(t) = —0.813t*—0.15t+1.43m
€ellal 48 jaiuedl sall ol 5 sl b ausall ooy G pus gy -
g e Ll g )Lt g gy s Fy o = m. g A0 A8ally sl J855 jle S (S0-
il
Ry o)kl caal g My el ABS AN gy 5 oke da g plall C3all o 5l Al

G=667x107 NNm*Kg™?* . R, =174 x 10°m : clihed))
y
Me Ry el Hhd Caaiald B il Jags s ddaadl
H
(A
Pl |
0



-(Lliig) bl oy,

s 8 o asill zLaxi¥) Jelis (e 4l A8l cllia daphll B le yall U polan gy e 1 JsY 6 3all
Gl e Jpaal) 4 8 Saill Gilagly pliasae o585 ) yae AUl Alelinall 4, 6 AL o 6 a Jsaty Jelal)
A Ay ) pn A8 dsa g 3 T Ha s 5l i) g T Ha s 55l o (o delas ollia zlaas¥) cle s G e
A0l Aleadly Jelatl) e z3ai

iH+ iH = Z2X+ on =)

SABIY) Ay 5l pall A8 58 5 o el oo ill Zlaxil JeliiCape - 1
JBe, gLi, jHe A 4 On e lede Casad 5 A3 815 ey aai - 2
Ax 8l ae ol )8 3H 4 sm sl 815 Ly )l 38 MeV ol - 3
GH s lig) Gam, = 60 g UK ae THa s 5l sl Gy A Alelia - 4
my ABSH A8 aa o A W) dae el Legd Cn g uel) (o ki o) cade 1Y) -
(*) deli (e 3y paall AL MelV @ cusl- o
Bl 4y ) 5 el (e 5y yall Ay i) Q8L Aed MeV o il - &
glayl — 3l edlelss 3 gy Y Jals e adied il 48] 8l jaiae e Al 5eS 0 gac S0 6 3al)
Gle die (Ag — Fe) dgeall S 5l o a3 hlada (5) JSAI Jiey 7 5280 @ulh S jeS ) e Jguaall
Goma o (Ag) Ladl) Game a5 DAY I sl 23] (e 3 ganl) 8 il g Y Jii K 2L

(5) Jsa
(F*+ Soz-)aq (Ag™ +50% )aq
v, = 100mL v, =100mL
[F**]=0.01mol/L [4g7]=0.02 mol/L

e €3 gaall 13a Jlais) 38 5 Legdl iilaasl cpililadl (s G 0 - 1
Fe(sy +2 Agieqy — Felop +2Agq (1)
Fefa) +2Ag) — Fey +2 Agly )
Agarll ey G S Qllall (6 puall § Cangall gyl e cayai- 2
‘_éjSa_;,.Ii NOS_ V}K+ .))‘_3&“ Jlal G Wil peS Jdalaia Pk ngs d}!;.‘.“ JgEIr .)_3‘:.“ daidl e -3
e&ﬂ@ﬁ))ﬁ&&ﬁd#éi&%é&)hﬂ‘ ).u;l‘
Azl (em = 86 mg A DA o 38 AL = 14 hsae dgenll Jaily - 4
detall sl Y aa il -
x A4.107% mol@iﬂ‘ohd}i?ﬁﬂ‘woigﬁ-g
) QP FPVAN |t AW DN I
Sl o3 aay Jsladl 3 [F2F] S anal) 3 )03 58 5 Aad ale- &
950 30 33 53 ga G el 33le LS G Lo 3l 038 a2y 3 genl) Jlaild) (i gy Ja - &



m, =1.00728u, m,=1.00866u, m(iH )=3.01605 u bk
m(jH) =2.01410u, m(4X) =4.00260 u, N, =6.02. 102 mol™?!

M(Ag) = 10?.9% , 1F=96500c¢ E,_.,, (4X)=27.272 MeV
Mo

1u=931.5MeV/C*?

(L4 ) ) ) (5

5 R =550 as¥) JHI IS deglie Cun G- JSEN d Aliaal) 5 lall 8 Leday 51 o g Ansd g Ol rae 48yl
AL il ()5S iy by je | g8 aad Al gl Ll sl and ~luas (e ke 4 g R =5 () (a5l Aalia
8 (B W) i) e aaad 3 ey o8 (<7-JSE) [#58,] saall DA adaiy o5 [05 ;] 82l A E =12V

NUBE
- el ) Y sl ) lea Jariud Aapdi gl oda 8yl (3 g3l Baa Ll
Al cwija oS Ll o £y Adaalll die Al aUaill Al dagd gl o Tl dakaldll (3la5 ¢ = 05 ddaalll 8

el sl mansy Lo 5 y1all 5D ¢ ) b dmgds gl A8 ¢ i Al gal) g8 alawdl 5 5 YA | Ep foalalin 5 S
Lty Adaall die 5l (e s ad) 13a b Lalad 3 eSSl adely Cusy g silly

o sl aensl 5 Ll dgn e IS G [0;2] el Jladl)l IS Lo (g 530l sy 22T - 1
(bl 31 Yl sl ) s2ale 1S 5 Lghe el S S iyl

lela o) Caale 13 B 5 4 (e OS aa sl 5 [052,] 350 IoA 3l Sl sady Abialal) Aaleal) () - 2
() = A(1— e FF) I3

(7 A8 Lo glia 5 L gl dand o)) < jrae aan ol AN LWL il AlaiuVL - 3

B Aaubline 5 3¢S 48l daf ol - 4

el 5 Al Aaldll il e o 5 [0;8,] JMA Up = f(t) Al Job e jigll Gl pas Jie- 5

700h Llaiay Cuali 8 dagdigll 3 43 jaall A8l Led 0S5 ) Adaalll 3 8S e aal sl 8 5 ruay - 6
ellal (381 sall Adaalll Aad ale

A R
u(v) . (5) Jsall
T (6) Jsa e R R
T - |
o o | R Y
R YV
s L,r
:“:J: s — — N\
t1 t t(min) u
E



Gl dnd 20 5ad sl

gane | Aaa A dsadll Y
(BLas 4) 1 I Gl
el Jsas - 1
Aabadl) CaCOsaq +2H;005= Cally + €0y (o + 3H,0
t=0 Mo cv 0 0| s
0.25 0.25 M
t>0 Mo _ ¥ CV —2x x x RN
M
t ﬂ_xf CV —2x¢ Xf X5 3 80
M
0.25 Ha0% s 2l Jeliidl) )
A deldll 5 i H 0% 5 b ol Call; ol oe
0.5 . ‘rﬂ'l'.'..'t' GALQY\ ?AS.\S‘ -
0.25 T:‘:mn £ 430 5 (C05) = T3 — xp Ll () o3l Um0
xf:m:' mi_ B8 _ 5 qp-3 mol 4
M 100
MV MV o
Micaco,) = Mo — — [H,0%]: 4l ol - 3
0.25 Mcaco,; = Mo — Mx“-"ﬁjb=m——x: Jelall 238 J g3 (4
0.5 ol
x=E— Mm;ﬂ{h’ 0F)) = €V — 22 Wl pill I (30 SIS
0.25 _ MCV | MV . i
Mcaco,) = Mo — + _[Haﬂ 1 ani g gl
0.25 vy =05 [HEG+]+{].5L5\}-‘=Ax+B D OSEN e ol Adalas - 4
0.75 0.25 V= 2x0.5 Mv_ 05 s didlaall
023 _ Z2{my—0.5) _ 1. Mcv _
€ =222 = 1mol. L™t 4iaymg — = 0.5 &l 4
0.5 0.5
-1 -l
0.25 t = 200min Ol (e § G s 4B @8 Gy sie Jelill ey - -2
0.5
42—-4
max =~ 4 58, = 42 = 560 X gyl X gy el V) o) A o
0.25 Xmae = 3.1072 mol 4
5ot Of e
025 | 025 Gy = —5 0 = 285/m tyyp Jel s e 3aa1 -3
171;“2 = BGmlﬂJA-l :L\A‘)Y\ B sjc Jal.s.ua\;(\_\
0.25 1 dd . d . -
] = —— ] = — 17 \ -
0.5 v seoar VT & w(0) Ae i Aed - 5
1 /0—42
0.25 v(0) = ——( ): 15.10"*mol. L1
© = 560050 -0




0.25 0.25 J¥) e all (bls 6 ) 1 (AU yaill
= GMrmg 2 e o
Fija= — I:RL+?:}1"‘"':€M G b pladisjbe -1
0.25 0.25 S0 e Al ) aa e -2
Ll gamd) Jalas Joaiuly G clisas - 3
0.25 c_F 2 (6] IM][a][27]  [MI[LI[T—2][L77]
= — = =
0.5 MZ2 [M]2 [MZ]
0.25 [L3][T~2]
Gl=——— = m3/kgs?
[G] O] m? [kgs
0.25 Th,=maFy ., =ma Gsd Sl s Guki - 4
> = My, _34_'m _ GMpmg + =
0.75 0.25 G =T Ranpl 0 T (Rpenett T Tat
0.25 %hkﬁé\% =0 & asza a= I‘.Z‘Tn+ I‘.Z‘Trﬂrr:&)mm)t-.“:ﬁ}“
0.25 21h36 min=77760 (s) €«<—— 3,50 11 W Tas,dl 550 -5
T <— ;01
0.5 V= %”“}m! Sejull Clea T = 70609 (s)es
_ 2m(174.105%+4110.10%) .
0.25 V= — = 1643.5m /54
lr?a
s 0.35 Site -6
. 0 5 I—z_ 43?:'.4-.“ _ Ga'-’f_[._ v_ﬂ_ 4_1?2:,,1'&
r'_E“_GML 3 n = F2 e T T
:ML )AS” a< ﬁ_iLuA -7
0.25 0.25 Vv — dm?r®  4m?(1.74.10° + 110.10%)% 15 1022
ML= Tt T T (7069)2.667.10-1t 7 g
. @U\J\ ;)’_;“
0.75
0.25
Dol dia - 1
TE., =ma ol S ol Guly 48 el degha
0.25 —mgy=mag 0¥ —p= Ma j,nd J LN, p= ma
8:;? il de jludie dafiise A8 jali gV = 04 sV <0 sa = —g; < 04k
)Asl\c.iauulc?..nﬂ:&c)uum-i -2
v(t) = —0.813t*—0.15t+1.43m Ll
0.25 dy(t
Vit) = % = —1626t—0.15 4.l = —0.15m/s
0.75 av(t) ,
0.25 a= ? = —1626m/s5°
0.25 VZ=2g, h+ V2 4l — V2 =2 g, h: oo i sdae Jleainly
0.25 V= 2.15? 5 (Sl ol e ) pad e VT = —2.15?»& O 2l
0.25 —0.813t*—0.15t+1.43 = 0 Wl : sadl Gl

nd f) =—-1425t, =1273 5

Fopp =mgy Wl gy sobe -2 - 3




025| 0.25 GMym GM,
RE- =mgg - gL = RE-
0.25 :ML_‘)AQM:USSg._}m -4
gLR;  1.626(1.74.108)2 -
M; = = =738.1022k
0.5 . YLTT6 6.67.10 11 g
: Al
JsY) e 3all (Jlas B) ¢ il oy el
0.25 Bl 5 (i, (ol 5 e 4 Gy e (5558 Jelii g 1z Leail) iy yai - -1
0.5 A a3 gl ST 8 3155 JS1 ) i
0.25 g gl Le (AleS A8 8 (e paldill 4, ) all A8al) b 5 s -
0.25 Lﬁdya@ﬁ\ﬁ%:@tﬂ\’ébﬂ\}) -2
05| 0.25 Heialislpaws1+1=240 = Z=1 , 2+3=A+1-A4=4
E: a))ﬂ\aﬁu\u\_m; -3
E(3H) = |Zm, + (A — Z)m, —m(3H|C?
0.25 E,(3H) = [1.00728 + 2.1.00866 — 3.01605]931.5 = 7.964325Mev
0.75 :gHEB‘}:‘c“u)\)ﬁ“‘ LJG.A -
%(ihf} = @ = 2.65Mev/nuc Lyl ;
0.25 El .4 27.272
Z(:HE} =— = 6.818Mev /fnuc Ll -
0.25 Sosi) ST 2 H g8 ga Aka g -
'mlis - -4
0.25 Nj_:Ng_:’Tll:ﬂ: My = n:LyY\amwquMu\m -
_216&_4{] R _ Mymg {—ﬂ—ﬂm
Mm=—0=%lg ey M= A o
075| 0.5 By 553 gl Jeldi o 5 o) AL -
Eyp = AmC? = (m(iH) + m(3H) — m(5He))C? = 17.59 Mev
E!ibl"w‘ BJM‘ Bl — o
0.25 mNsEy  100x6.02x10%3x17.59 i,
BT = = =2.11x10- Mev
M 5
‘;'LJ\ c‘};j\
Tl FRKIPA -1
05| 0.25 slal: 2x(Agt + e~ = Ag) il i
0.25 Fe +2Ag*t — Fe?t 42 Agas 55281: Fe — Fe? + 27 4k
0.25 g@ﬂ\dﬂ\}hg;}d|$w\ -2
0.5 JERTSEN | S WON Y U WA = Won |
0.25 - FE,FFEZ-'- ffﬂg+fﬂg+dyﬂ\)a)
L) (i g sadl 138 5 g™ o) 58 45 A Joladll KT o)) 58 Jaw -3
Jelaal) b 4dinal) A all
0.251  0.25 | Llaall diidall diadl) (o godl Fe2¥ o) 58 43 g3 Joladll ) NOJ o)) 3 Ji
Jillaall il oSl Jala e
e\l and Jgaa — i -4
Fe + 24Ag* — Fe’* + 2A4g
t=0 Mpa [AQ“L]vl [F EH]v: Moz
0.25

>0 Mgy — X [AgTIV;, —2x [Fe* IV +x | ngz+2x

tf Mgy — xf [AQ+]V1 - fo [FEH]?: + xf- Mgz + 2x

Ngg = 2x ASER)) diadl) Bale dpaS Jelail) p288 J gan (e -




0.25

m m 86.10°3

— =2y 3 y=—=———=4. 10" maol/l
M 2M 21079 /
i ShoesItall sad -
0.25
0.25 ;@ _ZIxF_ 2.4.10-4.955::1:]_153 10-3 4
2 At At 14.3600 S
02> [Fe?*] 352
0.25 Felt 1.V + x x 104
[Fe?* Jue = % =[Fe** ], + o =001- = 0.014mol/l
0.25 ? :
AT =ZEE A f o ad) St 30
cAgT e ) Jeliid) s x, edae V) anE el alay)
0.25 [4g7]1W,  0.02.0.1
Ip=——g = = 1073 mol
A —=
G5 Y AL =14 hssaaie 5 A’ = 2020 = 126143.79 5 = 35 h 2xi Gyl
3 gand) Jlaidl 32a
(Blaig): el I o el
0.25
0.5
0.25
0.25 Uy + Uz = E Q) jish aas 508 Gadaty s 4Ll Gle vie (1) bl 308 Llialédl) daleal) -2
o oodi di r+R E
0.25 T‘1+LE+R1=E —}E+ T i=T
' i=A(1—e™5) Jlal g s
0.25 a0 A5l Aaleall 3 ub:,},_'m_.,ﬁ —Bde B, i = A— Ae Bt 4w
i dt
0.25 r+R E
B = A=
L R+r
0.25 T, = dms4a; 51y =t = 20ms gl 0e[0 = 1] el Jadl iy = ﬁ Lal -3
: : -
L . "
4 = m (1}.!’)\-}’3\ Tt
0.25 a = CEF P 4 = . | 5 § Ty =
Ty = 2ms 43 575 = 10ms gl e Jt; = ] dadl S 1, SRiRitr
L .
1 IR+RI+r 2 (2): 5 st
a3 (2) e (1) 3okl Aansy
0.25 o . 4 _ ZR+R'+r _ '
0.95 T‘—R—Sﬂmjz_ . 2R+ 2r=2R+R"+r
L=(R+r)1 =0.24H 1255 (1) dabaadl & (gl
0.25 Io = —— = 0.24 Ll t; dball xefy il s2i - 4
05| 025 =1

Eg=2LIZ =4.8.107% j : Gsblive s Sl 23l




0.25 0.25 i)
3 —
4 20 t{ms) - 5
Ity = to]: Jdll e s 355l 28l 5 5le -1 - 6
0.25 1 . 1 . _pt ot
Ep(t)==Li’==1Llje 2=Ege =
2 2
E -
—-2—  Eplt) P
g Tz = f(t) dasll) 48 -
0.75 0.25 | | = (t)
0.25 P 2T B 1 ms ek Jelin Jay

Ty Eg 2 Eg




ey p guaga — i

L) bl jRanal) 4, 530 ) 4y 5 gganl)

2024-2023 : Al Al ) A—hgll g8l 5,039

LAl iU L) ) Sihgll Gtaall s

Glualy )« Al Gl - s gl LY Judl Guylda 4 pada
ciaigclel w4 ; 31l A 38 2 glall ; BaLal)

(bl 4) Jo¥ ¢ pail)
() 56d) 55 Jagd) olial JSBN e (e a LS ot = olhaﬂ\mdi,ﬁsiisuuu@gw,wsu\,@m@m

I 7
- 1
P | 4
e I
Re I
/ | h
’ I
—_ '
v2 |
_ M ™ .
L "“ L x

d >
(ot 61 56)) L5 Hiind) M aua sl 3 s @S ) Ao s 050 A A 5 5all o 5
y(t) 5 x(t) Al Fdaay dia 31 ¥alaall aa b ¢ il S O Al udiy -]
w2 oy Lty Oy pled) 335 y = —7.107% 2% + 4,2 x — 2122,3 J< o ) Alles (6

D O JS il -2
141 A g pall Ao -
d Al A —o
h g ¢
s M Ak adha il g g ¥ N AN Jgea g (o) B -3
x5 (1) Al 48l die 5l Aoladll ST -4
el AL Jgam g i ¢ ALl 5 glati s sl gy aud O g Ao pus o il -5
lease vo =3 Mach® 4830 de yuy &l LT Alina £ 5 a oy el 3 5 0 g sall 3 4SLs Lialll Y1 yiim
(a2 S o) A gyl (o L Bl g5l i Ak
<l i) sl Ly Tz ) g Ay gl 0 A o f; = 492 5 (o8 A g alls g bl il dlal i Lle -]
AT e g A g el Cua) (S
1 Mach =340 m.s™1 Gus ol sel) i igallde ju Sl pldl s g«
g=10m.s2



(hlds 4) SBY ¢y pail)

ptie s S o (e dsbae 5o V = 0,1 L s (o osing i QS (g 435S e gl QL st oy T
V = aaall adi o gging AT LS Al kil yaiy . € = 0,2 mol /L S )ﬁﬂ(2A13++350§_)aq
deasiaii C) = 0,4 mol/L G5 Jsall 038 5 (Zn?* + S0F7) 5 iV iy < A sl 5. 0,1 L
4.:.):\3,Py‘,h,\)ﬂ’bu)uhr\]db&uw‘ulcgﬁyj(l(++Cl )aq@.\a)m‘tl:.m‘yu.\]}\;.d\
Cilalae )

g=10m.s72 | K = 109 | My, = 65,4 g/mol | My, = 27 g/mol | 1F = 96500 C/mol

2 5a 4y el 03] Caliadll Jetall

voltmeter

@ J 3Zn?tqq +2 Aly = 3 Zns + 2 APt
Al Kt +cI” n " % ¢ 1
- deladl 13 e aill elila ) (oSl <)
skl olad) ads & Jelall iy Jelall juS Q. ; cual -0
Ayl Jiads o AL Sl ALl skl
2l ga e Yol QU s
| .1_\3|,)ﬂl.\_\sng\spyleh)ugh&m?u)nxi o
\24P* +3s03)  \ Zn** +507 ) Al A Stha¥ 5 el et 2 il cadlla 38 a
el Oa W ANy o prie 1 ABS 5585 (2) BN 3 2sm gl inidll By 2
ol A ALK Ky il g Jolidl) andil § gon o83 -
:l(AI) (8) my =B +A.t S o s sl
EEmscSamEs o siaOU A 155y) ALSN Aud L.aLu T

MJ.L\.\“U.«G;»\_\]‘[)\.\.\I\:; C_u.u\ -z
Jaxd Laic A5 g, ol SHAKS 408 ala -2

[
/
[

2 Jsal
' €120 h sad 4y il
| t(10°5s)
04 iy
0 1 2 3 4 5

Lgtnas 480 Dluabui aday 3o i 7 = 20 2 4% i L gl S8I9 F = 1,6 V A8 jna 555N 48 58 1l 50 i) 3 gl Joley TX
Azaly 4l i el 550 ga A e gl a5 0a sy (3) JSEN R = 140 0 4taglie a5l S5 €

Al Sl yaaliall kil el 5 gall g 48K ad ol Ll slath Sliaa 3l o y gl

bl ) W) sl A3LS e saliiall 5 gl saas 3 Allanl) Ala ) S

K A8 cunl = A.e7% o dliad o
j_ Leind Caua 415 0 ) € = 250 mF Lgtnas ) 48K (a il amy
f] Al m = 80 g 4GS ana a8 o Lk i dpdic )
Apabie Y Lgiad Canad Al 4l Lavic 480l 408 cuaad -
i Om Aatial) ALY (5 70% it ol jaad) Y A gl FELY G liely -
T(E) R (M PR PREFIF. SR PRS- A YA
3 Jsa

B W -




(bl 6) il G pail)

A gy A8l saall i Qi) cilia gail 5l ok e s sall dia G adie jainS IATC o ganiCill ariiuy

199 asuaill e Joaall
Al Con 29M o Gl sl 006K 235 25l ) sl 8163 ) 0958 Js )} (A PRT e o J geanll AL (3 )l (ga)

R0 i R EPPT
25U + gn > 3Mo + BiSn +xln +y
m (u) 4 Z 5x Ooxall Jed s ]
23791824 | 92p+144n . 235 sl sl 8l g3 il Jal yal b (1) JSAl alal 2
1326n 5 39Mo 5 233U : LaeLas L 2y ) ) sl oy 8 -
235y 4 In Oy shay o 2l gal) 8153 Sl e 3 ) AU ol -
236,05260 s
¢ selaiaS, T adkllod juae o e ¢
g35,86201 | 42Mo+ iSntxgn ek Jelii ga el Jelii- 3
| e Apalall o 75l -
- 235 a5l 5e 0,8 mol Sl o 3 ) 48 G-

. 35% 2% 333 a3 Jeryg ¢« P = 900 MW 4iclhinl (gdud) Jhli¥l Cu 235 ol sl Sllging o953 Jelia 4
¢ saal g delu DA oo sl Jeladl 8 Gaaad Al e lali¥ e ga L -
sy delis DA A1 99Mo olawl sal) ABS peitiasd o

(scintigraphie) ¢ ssill Qhll (8 cla Sy LU 5wl T
diny s (1) i) (38,997 T ¢ ) 29Mo ol sall day

: /l.’.ame:a gamma
\ 2 (2) Aala éﬂ»} 5 )gMs Q‘Sﬂ:ﬁ )iﬂ.uu P ggngC_)éLﬂl

Lit coulissant

_.l&-:-'.——’-‘-
-

29Mo — PBTc+ B+ Y v (1)
IMTe > [RUT B+ ¥ s s v i (2)

Lol g Lgiatlan 23 23 3880 30 5aal | ualSlile Al g 4k Lngial) p 2289 LS 230 99 (e e jay (2 yall (s
TEET gl Jlallg )l Ghlie e Calsl
FERg: M1 3l 51 038 i gSa Sia ]

/ Agaad) 4 o) aaed lilall Aalad) ST 2

I{ e M T Y Rl cledY) Sl lid aid) By 3

-] tl/z,).g_\\g_'uso.\)a‘asé:‘mi i

- s Gl e 35 Y (2) olSal) Jelis o 0y o

= Lpn el iely panill

N (102 noyaux)

|

!
‘ | I I S
H H B B




il ) Al 5ol ABS o adln 1) Qe dalia ye Ll b 4
¢ elly e Gasicag -
‘.’E.c).;lli__u)\_mghel_‘_‘._'
. 140 keV \a ylxia 18k 99T ¢ SlSa5 (4 y dadi GlS 5
olall Al 8 Dl Culd aa) i
AxdY o Ay oS ¥ 40 B -

: Gliba )
1u =931,5 MeV/c? Ny = 6,022.10% mol ™! E,(¥Mo) = 831,122 MeV
leV =16.10719] m(*3%sn) = 133,92829 m(2Tc) = 98,90625
[380; 780] nm : <)l Jladll m, = 1,00728 u m, = 1,00867 u
c=3.108m/s h = 6,63.103* uSI
(blas 6) )b ¢y paill

Mcy,coon = 60 g/mol  .sLll 33 2 53l Jagh 25 °C 30 n dx 50 aie 33580 Jdadll K

aill s pH = pH,; 4ls C; = 0,2 mol - L1 sl 038 55 CH;COOH S slisy) (aeal (§)) Yslas jumai |

. PKo(CH3COOH/CH3C00™) = pK, s 151 = 94 1073 Ll aa by Y1 Gnand il

Cimn ey g paes G gl -1

sl 3 el sy paes Jadl Al (ST -2

A-—1=1 ub) pK, s pHy 0= K3 C; Tf1 Yy csSi -3

sl 238 53 (8) Jsbaa o domntis 8 gLl g T, Laas 4] Gzl g 4ia 1 paa i ellhg (8)) Jsbadl 3as -5

VA, C
T~ |7

-pHg = pHy +3 log (2) : Jl Jle i (8) Jshadl pH 5 e of il <
_Ve:3V1uc‘[f 9 pHSt_\mi -z
Al pH Aad e (Jibal o) il dlee 5305 o e -

IEY=ON [P PPN A FOV I SRR PRSP P PL A g;“‘.:.‘:‘.)“ OsSall a5 oaada s 5 daal 5 3Y) @il

Sl Y Gaes e n = 6 mmol Slo Lbie OS (s sing A1 (il 5 ylic auai ¢ gall 4S5 Aclivn 48 )2 dal (e
V0 Gl S 55 Jlasily g 3 all Gy 5l paes o LS s ae Xy 28 0o = 6 mmol
) Jelii) Alany J a5 Ganal oty 31 HasSl Jpadll i

-”_\ 0 H,50, O
K_a )]\OH + OH — )]\o/\)\ + H20 e eee e (1)

X Yoy

JUPAC A s Lginans aa Vg X AilaasSl Aleall o 89 5 ) e Cauaill dapall ciSi -]
¢ alad )Y U;\;.uﬁ“ 9 sa e 22
(1) & yalic e oyt -3



S g jha d}lh?|lalub@J‘M‘Spgg&;h@m&&ﬂ@uyidst..a.\c d};ﬂ‘ 138 R.\E‘).J Rl
B o o e 8 ol SV ey 3 0.5 L, 3 5 S QVF S V5 sl

X clall 35 el DS gl Q)
NERRRN .
2) Jsall
Ve (mL) (2)
8 \\
\\
6 N
~~~~__
a Tttt
2
t (min)
0 | I e : L1
0 20 40 60 80 100 120 140

3 daall LSl Jelall dilea i ]

‘—'}"‘i Js @ a—.‘s'ﬁ"“ Ng L)A“;“ sila z-.“‘S 5 e (e VbE :\.‘YJJ e -

¢ it 13 Al ol 2 (1) delall K o)) il culis jle e 3
90% 5 st (1) Jeliill 393 3a (56K S L) cal gl Gaenll A AL 4



A gall ) —

dpal) Akl jhapal) 4, 50 5ol 4 ) gganl)

2024-2023 : A 2l L) Ahgll g8l 315
L g, W | Y il hgll (haall oS
Cilualy ) - Al Gl - g glsall LY Judl Guylda 4 pada

Al 38 a glall ¢ Bala JLORY 2 gail) il

(bl 4) Jg¥ (p pail)

o WO\ A PO B |

% T

P
z
1 SF=m.a
Ya -
P=m.a
y Ay =0->v,=—vVi>x=—Vit+d i (1)
’ a,=—g-ov,=—gtoy z;gtz F R (D)
- e dbe. | 2
d— -1 (d—x\?
v, (1) o t:v—fay:?g(—x) +h
— (29,24 (92 _ga?
1Y, () I y= (2v12)x + (v%)x + (h 2v§)
A v, = 84,5m/s
v, 1 d =3000m
h=4180m
Y4

Va -1 2.4180
v, yM—0—>7gt +h=0->t= [—= 10 =289s

[0 xy = d — vyt = 3000 — 84,5.28,9 = 556,8m

Ya
M(556,8;0) m
salalldn i Al | -5
% ¥a Xy = Uyt avzzﬁ:w:ﬂ)Bm/s
t 28,9
19,3 m/s (e St ey il of Lnldll e g
1 R SRR Y |
a vy = 3 X 340 = 1020 m/s : Jis3
Ya [0 ) x=d—v,t=3000—-845x%x492 =25843m
5 X =vgcosat — o=cos ! <i) = cos™ ! (ﬂ) = 59°
0 vot 1020 x 4,92




(hlds 4) SBY ¢y pail)

ZIn*t 4+ 2e—= Zn 5 B LS 1
: Ofisiaadll Giliedl
A {Al:Al3++3e‘
[,4113‘“]02 (2¢,)? ., PUR| 4l
% S o LRE el
o
Bl Al d Jelall 5
v, u;yéb)]\uLé}uluuLﬂlm,?,&u,“uumm‘Y\:ch?ﬁ -z
1% <A
- +
" p—
\ ) —AlJAPY )20t JZn +
3Ty o+ 2, = 3Zn, + 24, 2
* X G,V —3x ny — 2x ny + 3x C,V + 2x
Xf C2V = 3Xf ng, — 2Xf ny + 3Xf ClV + 2Xf
my =mg— 2 My x B _2Mg I :
{Q=1t=ZxF g =W~ gyt !
1% | w 2 Mg I
A=-— =—5.10"°
{ 7 g/s
B =my
1, my = 80 g Wiy
AZF N %
v, I1=- =0,536 A I il sadded
Z2My
y, Mgn = 3% Mgn = 37—+ Mz, = 78,46 g : Wil my,, N AS -
1
v | % C—I.'.YT E
T Ugr
i | =% uc+uR+ur=E—>%i"TR+$.uR:0 U Al Al |2
E E 3
A A uc(0)+uR(0)+u,.(O)=E—>0+A+7‘R—:E—>A=E—TR—=1,4V
T T
1 E :lCulZ:i(ﬁ)zleEZ:O()g] o SR EON Bt DA [ 4
/a ET ST pg 8 ¢ i 2
b2
Ey =0,7-E;=0,056] B 3 e %
A { Ey=Epp=mgh —>h—m—g—0,07m—7cm gl el -




(Bl 6) El) oy i)

7 sx ol | ]
V%3 %) {235+1=99+134+x_){x:3
92=42+7 Z =50
i Am s asl sl 8l sl KU il ;3 Rl AN S | 2
Am = 92m, + 143 m,, — m(U)
Am = 92m, + 144 m, — [m(U) + m,]
Y Am = 1,86564 u
E,(U) = 1,86564 x 931,5 = 1737,844 MeV
E,(U) 1737,844
= = 7,395 MeV /nucl.
34 A 235
E,(Mo) 831,122
1 = = 95 M .
L4 1 99 8,395 MeV /nucl
E/(Sn) = [Z.m, + N.m, — m(Sn) = 1,16399].931,5 = 1084,257 MeV
E;(5n
4 l(A ) _ 8001 Mev/nucl.
Mo &e 1)) il J8 Sp 5 Sn (e 1) sl B 7 4a
32l g8 g3 (e B ) A8 Lo
1 & Eup = E ($Mo )+ E ("¥isn) — E(*12U) FELEEPE
/2 E;, = 831,122 4+ 1084,257 — 1737,844 = 177,535 MeV
1 Ej;;p = (236,0526 — 235,86201) x 931,5 = 177,535 MeV  : 4l 45, )Ll
1/ A Axilial) A1) EL) 'é)f);.d\ BN Pas -z
2y Aeledl A s sl pa U85 o el il gl A8 A )5 ) el A8 J3a
1/ Uy | esslosdl b oAl ol el Gilas) e 3 a8 dadlll iyl & ol ¢ Aulaall Jelald L |3
: 0,8 mol Jl.k.ﬁu\ oe B‘)‘)AAM aalall ;_t._i
’ . : 54 235 asail gl A5 e
4| Va N =nk, =08.6022.102 = 4,82.1023
Elib T = N. Elib = 8,55 1025 MeV
cdele A Gl aii) se 4
Eupr = N.Eyp .
15 | 1 _E _)N:P.At: 9.10%.3600 — 296 1023
At r.Ey  0,35.177,535.1,6.1078 7
E.=7.Eyr
- ele QDA Al ol sal B o
1/, 1y . m' N, , NM 3,26.10%°.99
N=N -N-= ->m' = = = 53,576
M’ N, 6022.10% g
| 14 058565 0550243 e 315l (s5ia 1 99 a sl 3l 55 i Sa | -1
dN - T
v =0 :dolealsl Asledl | -2
VY —+AN=0 % 3
a=3210"%s"1&n A=aN:~ulije - | -3
= < g ylaill 3 )Ll
vy | 1 s A=AN 3 kil
A=a=3210"°%s"1> ty, = — = 21660,8 s ~ 6 heures
v |y | ST Lo Aol 42 (3 paisy IS Y BUS 20 830 (85 4883 30 pandll o530
4 4

Aolaal) Ayl 4 faa Je cilssal) aae




1, 1, Geiger — Miiller e ilaul g dadiall salall A1 Coiallis (o G8ati -1 | 4
sde jall dnlasi -0
% % AO 1 At In10
————=e t= .t1, = 19,9 heures
10 10 T2k
7| Vs 1 L.M.I2. T2
_ 2 _ 2 p—2 e _ 2 -1
E_Emv - [E]=M.1%.T H[h]—T—M.L.T
_hc _ 6631073% 3.10° 12 _ 3
v, v, A=—=g VET=Che 8,88.107“m = 8,88.10 ‘mn -
Y Aadl 4% ) (S Y Al
(hlii 6) a N g yaill
% DA _g_i;\a..b u’aA.“, dglna dcl.é‘iﬂé Tf1 <1 Z)il“'.‘ -1
v |y, CH3COOH + H,0 = CH,CO0~ + Hf 0 : DDy allan | 2
x 10~PH1 . -
Ya Tf1 = ﬁ ==7— 2 Pl =—log (Ci7y1) :pH; e | 3
vy, _ xf? _ (*m- T51)? _ Ctp? s
: A Ka B Xm—Xf o xm(l—‘rfl) o 1-75 ) Ka )L:c
K, = Cy159% = pK, = —log Cy 74,2 -1~ 10\
y :pKq 5 pHy Sl | -4
v ) pH, = —log(Cy171) = —log(0,2.9,4.1073) = 2,73
Va pKq = —log Ci1512 = —log(0,2.(9,4.1072)% = 4,75
pK, = —log Cyt5,%2 = —log €2 : <lipK, O la -5
/4 c
1
C1Tf12 = Csz - Tf = Tfl ?
[A_] X T
(1)..........pHg = pK, + log [AH]; =pK, + logxm_fxf = pK, + logl_—frf &L
(2) ........... pH; = pK, +log 13';1 : Lq.\j Aia g
Ol 2 sk
tag Hy — pHy = log—2— —log—2*— = log 7, — log 7;; = log—~
pHs —pHy = logg——~log7— =log7y ~logy, =log~
Hy = pH, +log—L = pH, +log |2 = pH, +~log 2
plg = pi1y Ongl—P1 0g C—Pl ZOgC
Vs pHs =273 +2log4 =303 5 C=4C4as V=4V, V=3 W ¢
Ya T =94.103V4=18810"2 =215
v, D sl 05 [HF 0] 5854 OY pHY Al i )) LS aaas Joladll S LI
Aaull 5y glite Canaill guall | SLasl il -1
1 1 3 — méthylbutan — 1 — ol CH;-CH(CH; )-CH, -CH, -OH X
éthanoate de 3 — méthylbutyle CH;-CO, - CH, -CH,-CH(CH;)-CH, Y
Y A el S ol ane o (S a dale) delal) ay s ;- ol VL gl | -2
Vo | Y dos -4 Gleliizie -3 Ol e -2 dds -1 -3




Q';Lu;\.AC})i -7 ol @ika -6 bele Jsda -5

14 A CH3;CO0H + HO™ = CH3;C00™ + H,0 3 daall ddaa | -]
1 Ng = Cp Vpp » S e @ ;) ddid) maal sl 4S5 e -1 | 22
1, = Mef _ n—CpVpp _ 6-054 _ 2 _ 0,67 35,8l
Ly n n 6 3 ) ]
"";J‘ d};&j\) J}mdr.uﬂ\ u‘c:u:\u.!
_ lesterlp[H01y _ mef® 4 g eis e | -3
va - lacide]f [alcool] s - (n—nep)? T (6-4)2 4 ool i b
1 F 0
/2 Y ) Jsasll ol i K = 4
4 .
W Jeldlll g K < 104
¢ Adliaal) maal) A1
=Y L =nt =609 = 54mmol -4
Tf—n xf—n‘rf—.,—,‘m‘mo
_ X ' X2 542 L]
1/ 14 K= I ->n' =xr+ K-z 54+ o5 17,55 mmol s
ngj =n'—n = 17,55 -6 = 11,55 mmol
m

My = ng;M = 11,55.1073.60 = 0,693 g




