2015 aShaiwll 8yguJl U)ol (nibgll olxiell auzuai

w gl dusly) pgle

clossdl

ol giiaiy chgilh)ll yazal wile Jglze duwl)s : Joll )=l

gl paezd (ilo Jolo duwlyy-1
clodl 2o Lol Lhes> Jelai dbles-1.1

CH3COO0H qq) + H,0() 2 CH3C007 (44y + H307 40
. PH daus Sll-1.2
D delaidl padl) gaogll Jgaxdl

alessd] doleoll CH3CO0H(aq) + Hz0qy 2  CH3C00(,q + H30(,
dcgazall dl> | paaill (mol) & 3Ll HlaS
ol A=l 0 Ca-Va ey 0 0
Jo=ill > X CaVy — X 5o X X
diilgill I Xéq Ca-Va — Xeq M99 Xeéq Xéq

0 = Acnyco0~y [CH3C00™ |sq + Ay, 0+[H30% J¢q

g = A(CH3COO_)[H30+]éq + /1(1-130+)[H30+]éq = [(CHSCOO_]éq = [H30+]éq =75

o
H30% ey = = =(1 - + A1 H,0%];
[Hs ]eq /1(CH3coo—) n /1(H3o+) g =( (CH3€007) (H30+))[ 3 ]eq

‘PH yusi
s luad

o

pH = —log( ) < pH= —lOg[H3O+]éq

AcHyc00-) T Azob


http://www.svt-assilah.com/

O

H ] 16,107 1073 3,4
= — X ~
P °8\3,49.102 + 4,09.10-° '
: LS\JLQ—L” o361 A ulw>-1.3
s wolgdl padil duiypusi
.X'éq [H30+]éq.V [H30+]éq 10—pH
T= 5 IT=————— D2T=—7—">7T =
Xmax CA-V CA CA
LEU
10734
T=F=0,04—>T:4%
:Cp o pH ANV pK, yusi-1.4
D dpaesdl dul oy i s
_ [CH3COO_]éq[H30+]éq
A [CH;COO0H]q,

L wawogll Jgal s

_ Xéq
[CH3C00 ]éq = [H30+]éq - v {[CH3C00_]éq = [H30+]éq = 10771
Xeq

_CaVa—xeq _ [CH;COOH]4q = C4 — 107PH

[CH;COOH]eq = 7 "7

(10—10H)2 10—2pH
A= 7 _anpH KA ~ - _ 1n-pH
C, —10-pPH C, — 10-PH

; le pKy = —logK, : lyoJ

10—2pH 10—2><3,4
pKA = —log <m) = pKA = —lOg <W> ~ 48

sl gibai-2
Cdeladl Ry asas jlasdl ygo ¢l uSIl jaes> wieli-2.]
cdeladl carsgi oo aliadl cladl jgo
L ogsdgall JuuSgy10 Jolxe g Sbgilb)l jon> jw Jeladl dbleo-2.2
CH3COOH qq) + HO 4q) 2 CH3C00™ 4y + Hy 0




ol ulgxdl Hlis-2.3

o)l Jgpe 2o 8yl Jelai de jw Laslit disme &)ly> dz)> dic-w
S8yl Jeloy doleo-2.4

CH; —COOH+R—-0OH 2 CH3—-C00-R+H,0

ct =0 daxlll sic Jelaill droxxll de pull dous 3yaxi-2.5

STRY
(©) = 1 dx
VWS ae
dx an, L . ‘dnr__d_x L _ _ R, . -
- a .L__S| .L__S| a - ar - diog n.-=02—-x Mu.oJ|ucxo.>J|QJ.oS
1 dx 1 dn,
t)y==.—=——.
O =y T TV @
1 (An, . o .
v =-5(3),, =0
v(0) = — —— x 220 4 35102 mol. L=t min"" : bilie
46.10 (0-30)
X .
x(tiyz) =L =2 ) by dballlaic x=02-np tuln,=02—% gl als
_ % _ Nrr
x(tl/z)—?—o,l_ 2

Ddieg Ny p = 0,08 mol :lLilue

x(tr2) = 0,1 =22 = 0,06 mol

n(t1/2) =02 —x(t1/2) =0,2—0,06 = 0,14 mol : Cu> ny(ty/3) 23

ty1); =42min ¢ Jelatll cani yoj np(ty)2) = 0,14 mol xic i Wilo



. O)J.LLJS” lLCLQJ RY PRIV ulw=>-2.7

_ Meyp(ester)
" Nypax(ester)
X =02-008=012mol : ¢l x,=02-1,; : o lgde Jaxall yiwll 83lo dreS Jelaill dlgi vic
r=60% slr=—L =r=22-0p s by
Ty xmax 0;2 ]

VI 85lo dueS 3a=i-2.8

K o3letl 4ub wlwsd ol & ymil) o)l Jgal

Jeladl dsleo CH; —COOH + R-OH 2 CH3;—-C00—-R + H,0
dc goxall Al> (mol) w 85l OlS
asadl =l 0,2 0,2 0 0
CU.;LQJJ' dJl3J| Oﬂz _xéq Olz_xéq xéq xéq
L ojledl danb
, 2
_ lacidelgqlalcoolleq (%q) B x&,
~ lesterleglHa0lsq (0,2 = xeq\* (0,2 — x¢q)°
(=)
DSdae Gl
0,12)?
( ) = 2,25

~0,2-0,12)2



1 X oq ol Al &zl o)l Jgazll

Jeladl dsleo CH; —COOH+R—-0OH 2CH3;—-C00—-R+ H,0
dc gomall A> (mol) o 550l Sles
dasadl A 0,3 0,2 0 0
CUjLQ_L” al=ll 0,3 — x'éq 02— x'éq x'éq x’éq
D uss ojledl dnl
N
Xéq
_ lacide]¢glalcoollsq ( 4 > _ X',
 [esterleq[H201sq (0'3 — x'éq) (0,2 — x’éq) B (03 —x'¢q). (0,2 —x'sg)
% ’ V

K=225g0 x'gq(K—1)—05.K.x'¢q+0,06.K=0 sl K(03=x"sg)-(0,2—x"¢q) =x'%,
1,25.x"¢q — 1,125x'¢; + 0,135 = 0

; ; 1,125F4/1,1252-4x1,25%0,135
X'sq2 =0142mol § x'¢q=0,757mol :g) x'¢q= / TRT

x'sq = 0,142 mol : ga (Wlgill paaidl gl X' < 0,2mol ol Lay

ns(ester) = x'sq = 0,142 mol Do dgSiedl Jw)l 83l deS
xp(acide) = 0,3 = x'¢; = 0,3 = 0,142 = 0,158 mol : . Qésiall jaexll 83l deS
3ol Wl 5le) eeliall sl : oaltll esal

ool e Jeladl dsleo &US-1

sadl dbsleell o9 Hy O awS§all 34518 Jljizl 363801 aie Saxy
Hzo(l) + 2e” 2 HZ(g) + HO—(aq)

pH > 7 ol Lacls buugll 650 (Jly HO™ Sl osSis 2381 i gy
LAt Saodl Vs 2 CL e ax> dlu]-2

2Clgq) 2 Cly gy + 2€~ 1439031 828Vl
n(Cly) =2yl
v(Cly)
n(Cly) = 2¢2)
LAt V(Cl LAt <
V(ClL) =25V - Wl %:F -l MRCIVEE >
m nle’)===—
F F
< 3
V(Cly) = 223,83 m3 csl VCl,y) = 201 XIXE00EE _ 953831031 ;g

2x%9,65.10%



|
c oLl e zusuall wlgxll sl
Cojlizy il el oVl cqunll dzgall Jglny wslonts bouwg HluSil Joles leis->

Ehall b aizge Job 1 Ao o olaiull buugll (nb cgunll dzge Job 12t s =22 1 LSl Jolne s s ¢ Jilss

MeV o daslnll pei AE duaxi-2

6,63.103*x310% _ o B _he .
AE = =— s = 3142] (e AE=hv = P Lo
3,142.10734 .
:W:}AE =1,96.10"° MeV

400 nm < A9 = 633 nm < 800 nm : o,V _

CeledVl oy wlu>-3.2

3.108

= 5 = 47410 Hz e V= % Cdieg €= Ag.V
osigall (b gl 4 dzgell Jgbg v )LVl dc ju 1050-3.3

8
v=2"0=186.10°m.s7! B0 V=T diegn =< il
1=22=39316nm e A=22 aiog n=22 :lyl

- ooVl el Cas Guoans umaid] Gl pas VI o lgilgll died dgs dndy h>\i-4.3
ege dbunly sawVl cquall 3au5 bl d =il oia jyu

:lJ_).@S..”

R (1) i LC aJlia]l §)la)lg RC cudasll SUS duwlys-|

—
e K RC sl Sl awly>-1

Uy r f
1 ' « () yisill Jianll (niniall-1]
¢ 7—T“<(‘) wiziall sl uc(0) = 01 6y £ = 0 aic ol Wy gmuite e waiSall ol Loy
EIC) iy Ty ed ue(t) yigil Jies il iziall ol disg plsall Lol oo yay
: o1l lgaas (nill dulslaill doleell-1.2
1 Jsa ugp + U, +uec = E : Olygdl aslsl o9ib cuus>

Ri+ri4+u.=E (1) oyl 596 s>



 glolat] dblaall e Juozig (1) dboleall (b pogai |=2 =H2MD ¢ Te . o,

T at at 0 ar
duC
(R+r)-CO'F+uC:E

g bl dauh yuwi OWl-1.3

fude boxi (1) dslseadl o yogmi 1(0) =g g uc(0) =0 o t = 0 daxlll aic

. E_uT'O

lg =

COZS‘UF L_Si Cop =

r

(R+7).(E-up)=1.E :L__si

e
[P

luc(t)

(b)

LT doud waxi-1.4.1

E=6V : i plal plaill s

Ldiog Uy, =E—Tilplgo Uy =4V 1T, (= | L) £ = 0 bl aic

+l

IS

E—uro _E
r T R+r

Lo oz ig = jueill Cuus

. R.(E-uy,)
Uy

:L__si r.(E—urO)—r.Ez—R.(E—uro) . diog
0
LED
20x (6 —4)
r=———
4

=10Q

Gy dous OLII-1.4.2

7=0,15ms =1,5.10"%s D T goill dul dews 2 JSuidl Jlasiwly

= 12:‘;) =5107°F g0 c=—— sl T=(R+1).co 1 W
LC aJliall 8,l0J1-2
i(t) Ll 8. il alslaill doleall SLI-2.1

u tuc=0 (1) ohigll 4slal els sulos

<

di . e

. _dq _ d(Coug) _ . duc _ .
T —Co-dtSQ—C-uc-LHAJ

Lo-Co. 5+ q =10 :diog LO.Z—i+CiO=O L Sy (1) @olsall

d [di dq _
Lo-Co. o (5)+ 5 =0
2.
Lo.Co. 5z +i=0 - alolatll dsleoll

" dous dlsul-2.2

i(t) = hncos(r.t + @) 1 iy aloladl dslsall J>
0

i(0) = 0 : W) avad! bgidl cows

L dieg coSP =0 sl i(0)=Ipcosp =0 : iSy akoladl doleall J>



=L(ige=0 L in (2~ cd = . W — s — 0L _
uc =g idt = — Colm.sm(To.t+<p) cul i =C,. " o Uc(0)=E >0 :lydt=0daxllac
(p=§ :Qi gT uc(0) =2T—7°T.Icﬁ.sin<p >0

0

1 C g q(t) AV WiSell (56 digizell dslall juei SLII-2.3

p=12 :giuczg:gpqzc.uc Lol Loy P:uc.% D diog =4 i P =uc.i 9o 8)rall yues

at
p = 1 dq* d(q°
T 2C dt  de\2C

2 <
L aiSall b Ggixall @lall yusr gls P =22 ¢ o Loy

E, =

N | =

E, s ulw>-2.4.1

2 2
E, =§.(C'2‘0C) =2 Cou? : qway aflygSl @l juei g = Co.ue < go Ee =55 : Lyl

(o

N | =
S

Eemax = %'CO'EZ Wby 9o dul sl daslbll (9 uc(0) = E sl t = 0 daxdll aic

Ee max = % X 5.107¢ x 62 = 9-10_5] R

sl )l ole slaicll Iy, dass sloul-2.42

Er = Eg + Ep =5.Cou? +5.L.i2

wSllg g0 dsanbigll (b digyied] dnublisall @8Unll ()9S5 diguos CaiSell (b digiall alyeStl dlall oS Loaic

2E, 5 2E, 1
Ly = /—“’L’"‘”‘ sl Iy = =% dieg Er = Egmax =5-L.I5
L.
Y ARVACY)

2

T,

Lo = i s

412.Cy

i pusi o poge

2E 21
Iy =j ;’2"“’“.4n2.co = I = == \2Ee max- Co
0 0

27
L. =
m 5103

XV2x9.1075x5107¢ =1, ~3,77.1072 4 :dieg Ty =5ms :g¢a jolxl jgul Liluo :¢.0



“up(t) yoill Jioodl (sixied| pusi-1.1

s/ IR / L
. ugp(t) )J9_1.J| Jiag (1) sd=iadl 5 JSwJI >

A

(7 doud uaxi-1.2

e
! |
%Lﬂ () tpm =R Iy : L)

(2) Uspm =Z.I;m o

_ p YaBm . o O ZIn _ uaBm . .
Z =R. URm U\J.CLJ»QRJ (2)_)R.Im Urm CLLOS
uABm:6V9uRm:3V JRJSJS.ALL”JLC\SJ.,UJLJ

Z=20%x2=400 e

3

Ci(t) \LJ.,L,” 3 i LS_)J&.J' wieil-1.3

i(t) = Imcos(zT—”.t + )
0

2T Jd=d

2m _ 2m
T0 " 51073

=400 :dieg Ty =125ms x4 =5ms: jolxl il 5 JSdl o
7/ RVECY]

@ <0 oo« pazio u(t) ygill job ol lay g i(t) Hlidl 8aud o yohll (b padio u(t) yigill o
¢ =—= il || = 400w x 1,25.107% = 7 :gQ|(p|=T—:.T Lo

Ny SEVECY)
Iy =" =2 = 0,154 ol U =R Ly Lol
i(t) = 0,15 cos (400n.t—§) D90 i(t) yus

Loy Al o 8l o olsl-2.1
Z=R 4o saxill iz wWilygS oy dls (o 8ylal ol Sl
Lerr _U_:__ 0,154 L5| Ugr = R.Ief5: u\«osw Juogall oo o Jleall yigill (Il yiedadgall jusn

1 Z 8yldl dsilos daxi

Z=—2_=2828~2830 g0 Z=148m_ _Um

0,15)(\/5 ! Im, \/E-Ieff L-Sl Ugpm = Z. Im . LU_LJ

oy dls o 8yl ol 05w R41, =20 48,3 =283 0 ol b\l
L oaaxi-2.2

w=2nN =2 D Ro L=—— :giLw=ﬁ1095J__up)Jl_\i;
2.

Cz.(.l)z



L = 63,3 mH ZLST L = % — 6,33.10_2 H e L= Tzz
h 414%x10.10 4m<.C,
SlulSuall
2z = f(x) ol dileo] yaell il Gll-1
{L'J-’Ml 5)5} D dwg)dell de gazall

ES

g s P lgije) 83Ul gz
e opizi il (0,7, k) alsall (b g Gl ogilall g

1120 aic gyl g il

= (Vo = Vycosa 2(9gx=0 — (xg =0
Yo {VOZ = Vysina g{ 0Go {Zo =0

1 Ox e blaw)l

Ox jgxall (e dolhiio dpagdiwe Sy=ll &  a, =0
x(t) = (Vocosa)t + xq = (Vycosa)t : duioill dslaall

0z (e blaw)l

Oz (e plbiily dpusio diasdiune &)=l & a, = —g = Cte

2(t) =5 a,t? + Vost + 29 = —5 gt? + (Vosina)t : asiojll dslsoll

- buedl dslee zliwl

x = (Vocosa)t = t=
Vo ) Vocosa

z(t) dsleadl o t o yogw

—— 5 () .
= z(x) = —————
Vocosa 2VZcos?a

1 2
z(x) = ——g( ) + (Vpsina) x? + x. tana

2 \Vycosa

9,8
2 X 132 X cos?(45°)

z(x) = — x? + x.tan(45°) = z(x) = —5,8.107%.x% + x



z2(d+D)+h<H 050l a3 ol e el (Soid-2
:z(D+d) wulws

z(D+d)=-5810"2.(13+1)?2+13+1=263m :eo z(D+d)=-5810"2(D+d)?>+D+d
z(D+d)+h=263+0,7=3,33mgd clMl Lul) 396 8,3 aws yai sl glag)Vl

85S0l palyicl o oSeiy o) weMl plo z(D+d) +h>H =3m : o lay

K
) ' -
by & ;"_d__ : V=
& 2 hd =
R T
s e Ve

L (0) dshiall b i 380 ol fe saxill-3

- ode Jom jluedl @sleoe (b yoesi 2 = —h : 0eSs uonll abw Lo 85U bgdw tic
—5,810"2.x2+x+0,7 =0 ‘sl —h=-5810"2.x2 +x

s dslsall 0ig) oM a>g)

_ —1F12-4x(-581072)x0,7  (x; = 17,58 m
M2 = 2 % (=5,8.1072) = {xz =—-034m<0

;= 17,83 m g cuidl U=l 03 dazgo wpiell 88 bgaw dndi gl

X <D+L=12+13=25m : Jxall (Jl lggosl (aiiy of cazy () didboiall b 8,01 sl
(W) dahiell o bhaws 88Ul olo wxy < 25m ol Lay

ool zhuw (wle 880 bgdw dbsd G dc w dpxie Slilas] waxi-4

L s dgunsl xq ¢ bgaudl dae £y S

X1

X =1783m: g0 x; = (Vycosa)t; = t; = Vocosa

Vg = 13 X c0os(45°) =9,19m.s™1 g0 vy = Vycosa : 0x jg=oll (e dc pll O] <
L4 y,sina :gi Vg = —gt; + Vysina 10z jo=all (e dcjuldl Olls| %

"Vocosa

Vz1 = —40



— LSS : o) — __ -1 . .
vy = —9,8 X Txcos(ds) + 13 X sin(45°) = —9,55 m. s LEU

o asll bl go B dgly oS5 dcpull olal

tanf = :>ﬁ—tan_1| |:>ﬁ—461°

Vxl

(oMel Ul yhail) sVl jozall go B = 46,1° d1glj 853 Vg dc il dgnio
: vg &l dc pall sl sl slsl-5
Z(D+L):—h:9_(quTJ9_uU&”9x:D+L D o0 X Jogos\ djnsdl doudll () dddnioll (b 8)SUl bdwi S) e
z(D+L)=-h = — (D+L)2+ (D +L).tana = —h : (Jc Lo jluwall dsleo 6 yog2)

2V§ cos2
_ g(D+L)? _ D+L g o 2 _
Vo = \/2[(D+L).tana+h].cosza = Vo= cosa +| 2[(D+L).tana+h] 'L"s| 2V2c052 ( + L) (D + L) tana + h
13412 9,8 _ -1 L.
Vo = COS(45°)JZX[(13+12)Xtan(4—5°)+0,7] = v = 1544 m.s e

ZD+d)+h=H g 2zl bouill g x =D 4+ d 1 Jgadll 5650 ol iz puoliall ac Ml g6 8,50 yoi xSJ
Dode Jioxi Hluedl dblee (o yog=i
(D+d)?+ (D +d).tana+h=H

2¢
2V0 cos

g

———— (D +d)?*=(D+d).tana+h—H
2V02cosza( 7= ). tana

Vo = g(D+d)? — oy — D+d g s
0 = \/2[(D+d).tana+h—H].cos2a 0 ™ cosan|2[(D+d).tana+h—H] 3

_ 13+1 9,8 _ 1 . )
Yo = cos(45°)\/ 2x[(13+1)xtan(45°)+0,7-3] = vp = 12,81 m.s S



. L__S)S_L” (oLbl_” als-1
Ul ddsladl doleall GLGI-11

{0310l ol } ) rell dcgazal
(8) ohsll yomo y3li: R g Gulsill s P - sl 0y
S ohell s o lioliyal) annluwll @\sll Gudns
My(P) + My(R) =Jp.60 (1) & zMA(ﬁ)sz.é
(1) dsleall wé ybgsi d =L.sing :go My(P)=—Pd o My(R)=0

—m.g.L.sin = J,.0
Ja.0 + - iS5 abolai)l dsleall sing = 6 izl Syl Ulg il duuid

m.g.L.sind =0

.o ) L
0+ 29
Ja

0=0 :_gi
Ty ol ol yusi slsul-1.2

DSy ddbs )l dsleadl >

é:-(z—”)z.emcos(i—n.t)=—(2T—”)26 :gJUJbst?:—zT—:.Bmsin(zT—:.t) D dieg 9=9mcos(2T—:.t)

0

s aslatll &sleall (b Logs

21
To

2
) 6 +™9L g9
A

=0 :gi —( ;

B (2_71)2 +702 =0 ;g 0 [— (2_7:)2 + Dot

Ja A To Ja
+*
=0

_ Ja . . T Ja . 2m_ mgl
Ty =2m mal ool el e @i o= ol oy T / A

L pio) a2 Lol gl juei) Gl e gaxill-13

Dl = Il sl Jy=Smr? cmo [Tl = ol s iy 7o = 2m [

~ [mllglL]

L]
[g]=ﬁ
1= e M = — P

<

.o dsy T uol_'z]b_g_&.u u|a,Lu.u.u



D Jp doud iaxi-1.4

2
. ﬁ) _ Ja .5 To_ | Jan .y,
Ja= 4772 ’ gl (277: T mgl gl 2m AlmglL * LU'LJ

Ty =075 : yolxdl jeull 2 JSul o Wilio

2
Iy = %:20'5”'3 = 0,024 kg.m? = |, = 2,4.1072% kg.m? ey

A\8i(rad) Tp= 0,7s
qTI =0,13 4 :Awi_.“—_ - i::'f:,.': i .:

1 \ 1 [/

0= 0,08

=3

=7 e am s aa nan = .i;;;'“jh: ';;7>!lil
i \_»_ﬂ;i I/ ------ T AN e A z

-0.064———] ::._'_'7.._. 7 m v x/j_,‘.. cx e s s
‘ 4 . { } 4 \ o

~;
o AN A e
*’-—#———_ O i e R AT P e et ey ~_,._-;

- Uil &S5l d@slall s slsul-15
— 2 Gsin (.t) tgo Eo=3)00% 1 iS5 el &Syl dslall
0

To

2 2
1 21 . 21 - 1 21 . 2w | 2T .
ECZE']A'(_) .erzn.Slle(T—o) LSl EC:E]A'[_T_O'BmSIH(T_O'tT_O)] L diog

2
1 2 mglL . o (2m\ | . . . . . (27 _mglL & 2m _ |mgl | .
EC—_-]A--em-T-Sln ( ) DA B¢y o oo (T_o) = sl o= I Dol pds

1 5 5 (2T 1 2 5 o (2m
Ec=§.m.g-L.9m[1—cos (T—O)]=§-m-g-L Om — Omcos <T_o>

=0
E; = %m.g.L. (6% —6?)
0,y = 0,13 rad : 22 ( alawl JSud! i) Liluse
6 =0 oSy Vilell Roge dic
Ec =5%04Xx98x0,5x (0,132 - 0) = 0,0166 = E, = 1,66.1072 e

- $ye)l ani Uil A (6 dSwilSuell dsladl i Slsul-2

C=0dogz=00c Ep =0 desodl U Ep =m.g.z+C : aJlll gogll 8lb ju=i

cosh = 1—2 1 iS5 8208 dglill il 2= L(1— cos) tgo By =m.g.z : Willg



(A)

L.cosé
]

L—1I.cos6

1 &

~=
1-Jsa

(S)

z=L<1—(1—"2—2)>=L.%2:@5Jm9

Epzm.g.l.ez—2 D92 Ep yusi

il gogll asls e
AEp=Ep(t=t1)—Ep(t=0)=m.g.L(9§—%)=§m.g.L.(912—931)
t=t; ot =0 : izl aic bas\i (oMel 2 JSuil yhail) 2 JSuidl (izxio JU5 0
Ll doamio Syl @slbll (Wllg dossio depull (S0 (Wllbg 49208 6 ()5S0
Ec(t=t)=0 ¢ Ec(t=0)=0

AE; =E . (t=t;)—E.(t=0)=0: diog

AE,, = AE, + AEp = AEp : aSuilSuall dslall e

0, =005rad :axit=t;yc g 60 =0, =013rad : 3= Wiluo t = 0 2ic
AEm=§x0,4><9,8><0,5x(0,052—0,132) =0,0141] = AE, = :¢.0

~1,41.1072 ]





