')

T idi fan 10 alall lam Lin
: HAm gL

nj
Al

(o) () el asle 2. g gimall duaglily gl dslall

AS) 2] B 92l - 2010 LSl aa gal) ik glf (laia¥) £ guda g grasaal

Bolas - alyalill glyy oy I8 dypils - huaall  Rdd Ahaa | polal cll

s Lasl)
oalo Gudgl=o duanos> awl)> :d{\ll ¢ 5=l
sl g ) (aaa Jslaa Al pa -1
0 Sy Jotaall Jgall € S Al s 111
C, :nO(HAl) _ m _ 0,305 107 mot L

V. M(HA)V 122x0,25

CoHsCOOH 4+ H,0y) < CeHsCOO (ag) + H304q)

T3S CA :dy-l’ HA] /A]_ :*%}J‘}Aﬂ pKA “-‘-’u‘ onei-3 ]
63.4}3\ dj..\;l\ ;Ll:‘\ -

CsHsCOOH g+ H2O0py  CsHsCOO (ag) + H3O0uy Jeladl @sleo
Balall CilueS x pl) dcgozoll &>
C.V 5 0 0 x=0 aial Al
C,V —Xeg 99 Xég Xég X =Xgq usledl >
C,V—x, 199 X X X=X, IS Jg=i duc
[_]30+ aX C6H5C00_ é - . - . -
K, = d 4 (N il e K et (S ey gl G -
! [csHscooH] ., " !
H30+ ; X|C6H5COO_ 5 i .
K, =—log(K,)=—"lo | A = s o alas
PK, g(K4)=—Llog( [CoHCO0M],, ) =
Ngg (H30+) = Xog = [H30+]éq: x;q = Xgg= [H30+]éq.V RS FEPLEN RN
CAV—Xm =0= xmzCA.V
v [H:0" |y .
cxa_f0lyr 10 )=
Xm CAV
lH30+Jéq = [CH3COO_Jéq 2l RER &*4}1\ d}d.éj‘ O -
Neg (C6H5C02H) ZCA V- Xég N
CA.V — X¢gg

= [C6H5C02H] 6=
Xégq

= [CsHsCO,H )4y=Cy — 7
= [CsHsCO,H]sy=C4 - [H30+ Lq =Cy(1-7)




T idi. nao .10 alall lam ')

Lin nj
lam- il A

(o) () el asle 2. g gimall duaglily gl dslall

AS) 2] B 92l - 2010 LSl aa gal) ik glf (laia¥) £ guda g grasaal

Bolas - alyalill glyy oy I8 dypils - huaall  Rdd Ahaa | polal cll

°C
pKA:—ﬁog{l' A} D Adag
-7

~ 416 L pK 4 s * 4.1

2.2 -2
K, =—€0gl: (194107’ x10 }
1-7,94.10
.CsHsCOOH el JSE) g8 Gapgdll & 530 2 pH =310 < pK 4 4,16 *

pod geal) S gy J sl aa dlyg Jidll aa Jglaa Jolii -2

:HO 5 CsHsCOOH re s Gn b el Jelétl Aadaiall Aalaall 4,0 -1 2
CsHsCOOH o) + HO (ug) —> CeHsCOO () + H,0y,

Afll Al 8 Lulal) (83358 sall n(HO ) 83l dpS Sln 2.2

e sanall ) ohail  dia gl J saall o Lis) -

CsHsCOOH + HO — C4HsCOO + H,0 Jeladl @sleo
RN x 25| acgamall 4>
C.V, CpVp 0 0 x=0 asadl al=l
CyVy—x CpVp—x x x x sl &> s
CuVi—xs CpVp—x; | x=xy X=Xf X=Xs §9Sul all>

n(HA)j=Ca V=107 x40.10"=4.10 "mol  * :CyVy 5 CyVy O¥haall Cauni -
n(HO );=CyV3=2,5.10" x5.10 °=1,25.10" mol *
HO 2S5 el Gl o asdl Jeliiadl il s n(HA)); > n(HO ); o badl -

[HO_L _Re _ 10__; s [Ho_]f.[mo*]/ — Ke el 3591 elanll Jaxinsi -
[H30+]/ 10

n(HO ™) ;= 10" (W + V) e
n(HO ) ; =10""""(40+5).10 " =2,84.10 " mol  1gue Guks
n(HO_)f: CpVs—x;r = x;=CpVp —n(HO_)f :Jelall il sl Ay ~lisind 3.2

CpVp—x,=0= x,=CplV3 S

_xr_ Gl ~n(HO ™) s
X CpVp

1,25.10 1 —2.84.107"
T= —~
1,25.10

<1




T idi. nao .10 alall lam ')

Lin nj
lam- il A

(o) () el asle 2. g gimall duaglily gl dslall

AS) 2] B 92l - 2010 LSl aa gal) ik glf (laia¥) £ guda g grasaal

Bolas - alyalill glyy oy I8 dypils - huaall  Rdd Ahaa | polal cll

Ol glae dpdaan 45580 -3

LR T
T2
0=ZH3O+><_H3O+_+1A><lA_J rJslaall Alia gall et (S -
n(A")=n(H;0")=x,, ) s gim sl Jgnll (e
) =lror]i=2 ¢ i
0=y o + A ).[H30+ Lq J slaall Al ga iS5
[H30+L]= L) o) sall Sl pant gt -
ﬂ’H ot T ﬂ’A_
3
17 lel) adil A a1} S il -
Xog = |H3O+ éq.V T Aal (*) PEY Pl 8%
CV-x,=0=> x, =CV 1S
Z'ZXéq _ |H30 éq.V — = |H30 |éq (2)
X cv C
(o2 "
T= i (2) 5 (1) oidladl (ga -
Cy o +Ar)
T2 92 X ot *447) i plll) daall 2aai
1 Clyp +445) o
7_2:(72'(/1’{3“ ) : 5l
71 O-l'(/?’H3O+ +ﬂ’A5)
7, 08610 " x(35.10" +3,20.10") 036 e

71 23610 x(35.10° +3,62.10°) — —
bl e Jslas (o dpaes STl y il (mes Jlaa o aiag e 7 > 7, ol laadli*

lopSUl Ldsl @awlyy Lannsil 1osolidl 52l
AN g Ganall 05 o g -1

el Jidaill Aol Alalaall 44U€ D

A A ¢ iKY Aalaad) (38 5 elall iy Jad 320k Ehaad 3 6 die -

2H,O0 — O, +4.H +4e




T idi. nao .10 alall lam ')

Lin nj
lam- il A

(o) () el asle 2. g gimall duaglily gl dslall

AS) 2] B 92l - 2010 LSl aa gal) ik glf (laia¥) £ guda g grasaal

Bolas - alyalill glyy oy I8 dypils - huaall  Rdd Ahaa | polal cll

Al A g iKY Aalaall (38 5 Azadl) U oY J) A0 Chaay 3 SIS die -
Ag'+ e > Ag
(o dnaal) Aalaal) -
2H,Ow) + 4Ag+(aq)—) O, (9) +4.H+(aq)+4.Ag(s)
ol el e dai i) Auadl Aadal A€ g s -3
m=pV=p.8e=10,5x190,5x20.10 "= 4 g

Hazadl) <l 5 Jslaal a1 Aol el 38 53 -4

Ag"); 4 -

[Ag*],:”( ghi__m ___ = 0,185 mol.L"

V. M(Ag)V 108x0,2

: Ar=30 min die 3 32l AL eI Jalasll (3 jain -5
S all 5 J i) C Jaliall i g iSIY) sae e by o 88 e Jsadll dea gl Jsaall * 215

44g" + 4e —> 4Ag Jelal dsleo

Al il 5 IV e gaS (mol) sl CilaaS x pill dcgozoll &>
0 no | 0 x=0 asaudl =l

n(e_) =4.x, np—4xy | e 4.x, x(30min)=x1 adnwg al>

éb)@ﬂ‘ J\:\ﬂ\ BA% Aadd CUAL.»‘ *

1.At - LAt - . X .
X= (1) Ay (e )=T sn(e )=4.x; Aalall Gy <Y sale 4uaS -

m e _ m
“aM(ag) D MO T g

mF  4x9,65.10"

" M(Ag)Ar 108x30x 60
: At=30 min s2all P& Sl Cpanl Y S s 1(0,) aaall Gl 2.5

X1 sn(Ag)=4.x, (el Jsall s -

= 1,98 4 i ¢(2) (1) G a5

Ay X = e ) V(OZ):n(OQ):xl PP\ NS PLEN | RUENEN
4. M(Ag) V.
v(0y) mV,  4x25 _ 0231

T 4M(Ag) 4x108

sl 5
&b phd aaat el
£ 580 A s gl agas -1
gl oasall allall 4 aill oda 5 ,0-1.1




T idi. nao .10 alall lam ')

nj
Al

(o) () el asle 2. g gimall duaglily gl dslall

Lin
am-Jl

AS) 2] B 92l - 2010 LSl aa gal) ik glf (laia¥) £ guda g grasaal

Bolas - alyalill glyy oy I8 dypils - huaall  Rdd Ahaa | polal cll

csvsDs L ANy g i 2]

) O=-" iam;1=S @Hzi Lal -
v.a |4 a
(P)
tan(@l)le/z :L Al ds.ml\g_\.m;_
3— E 2.D
S 0, = 2L—ll) (2) 4ias ¢ tan(6)~6 (rad) <& Jexias & yim G0 of Lass
20D - )
P a=22 () 8 (2) 5 (1) D o
V.L]
8
G DBAOROS e s

4,44.10" x 0,67
g R s sl aga -2

Uil (5 ) ste JSE e rla ) daded 22l g Anball (py pad
Cb)j‘ JL“S‘ Jalaa nsy L] ‘\jyi’ L2 e JB:“

m o ZEL 2D i) 180l ey e 1 380 e o L

V.Ll V.Lz
Ll ,i wew o C “”M\ - V o e u\""w\ .
L2—7 J G“-‘-‘“—"I’l:; AQ du’-’-ﬂb.}‘Lz :;XLl A0 A 42 (@]

1 328 aead Il ) 3383 -3

:2'C'D D d = a Ot o(F) ADk) LS aas

V.L3

d

 2x3.10°%0,5

d S x 6,76.10 0 m =67,6um e Guk
4,44.10 x10
25l 58
— 5 A 2l L A 3 1 J ¥ 5 3o
1 A g Al Lgias i) Aloaliil) Asbeall i) -]
I.Ic‘ —cC "'b\ 1 uy +u, =0 (¥) 125l b)) 6l S -
q di :
c C b i C :
2 . 2
up =L.d—2q Aasg ‘ﬁ:d_g s izﬂ Dl
dt dt  dr dt
d’qg 1
€9, 4=0 (%) Aslaall 55




Talamidi.com gogo jo-.alalllam Jioai ai
(a)s (1) demlesagle 20 g giamall cliagllly clypgall . Eslall
AS) 2] B 92l - 2010 LSl aa gal) ik glf (laia¥) £ guda g grasaal
islag - Aelealill glys o9 JU Begils ¢ Bunaaall

M @hﬁ-ﬂ : dulall Ll

;thgjmﬁ\ a3l Gl * 2D
> :—clléoi;‘gfé— 6.10°C R
il 7 Galadl ) sall et alag) *
d’ q 2.7 2

—2 = () 0 os(—mq(r) chos<—r> ) S le i Aol o s
t Ty

0
d2
aJAY\‘\:ﬂm\sﬂ\dJM\é—g 5q wdS)uuua;u_
dt

s(z'—”.t ) +L.Qm cos(z'—”.t) =0

0

0
[(2—”)2 }QmCOS(—t) -0

O

Ty =2.72LC mei Lo Jeanidias o _(2];_”)2+
0

2.7 2

—(—) Onc

1 ‘ "
—=0 o) 3 Aalaal) (e
LC
E 2
2(—”r) Lol o3
tM\muﬁA\‘;L}M\Ee Mh)@ﬁ\édu\jE o‘)\dﬂ‘\.}lﬁ\dﬁu\w&wt—u&

1

—q :—Qm cos (— 1) : Ee 4l 58 dakl)
2C Ty
E=Fe+ Em

2
:qu +1L[@}
2C 2 Ldt

—2—Qm cos (To 1)+ { (—) On- Sln(—f)}
_ b 2_7[ 2
_ZCQm ((=)

- E 5 y)all 3,0 dsla)

—_— COS—t-f-l
Cj (T)

0
Ee

2 2.
(To.t)— 1)

2 .
S (—ut) Ay Fe= E.cosz(—ﬂ.t) :oh sl
Ty Ty

:Jsaad) alad) * 2 3
L3 [ K| &, =
2 8 4 8
E 2
1 0,5 0 0,5 1 Fe 2(—7zz) Al
0




T idi. nao .10 alall lam ')

nj
A

Lin
am-Jl

(o) () el asle 2. g gimall duaglily gl dslall

AS) 2] B 92l - 2010 LSl aa gal) ik glf (laia¥) £ guda g grasaal

Eslas - Aglualill glyy 3y Jt Aggals : dunan all Gladd Ahiaa ol Llial

Ty Y gl g (S (o AL Jald 77y pall i

T:% g Ay )50 ‘f(t)zcosz(zT—ﬂ.t) Al o Jaad Jsaall s
0

Asughaiiia €11 il gall Aaud gy sl g2 3 £ 30

1 ganal) Liilgl) Adaal gy Apeaghaiiia 19 A ga Jl)) -1

dAT el saall Glus 1]

MM, 107

c  3.10
(c=3.10° m.s ') e)sell o Cila sall 038 Ao o (Y cisnuslaiia s Cila sall Zonailly 30ia ye Ty 61 5ed) 2.
[900 MHz;1800 MHz] :dadd) & seanad) (Asnlaine <l Cila gall 038 ) 23 5 Blai ¥
B adadil) die Allad) da sall o Z1 23]
E, . .C 4dail) die Al 3 LYY ani - o
T = X ‘ sl Cppand -2
"‘“i = Tﬂ“ S, ()= A[m.cos2r.f1) +1] 1S e (i Aacaall 3 LY auy of i -1.2
T ;S oAl aie yigll
s(t)=k.au (t).uy(¢)
= s(t)=k[u(t)+U,|V,, cos(2z.F 1)
= s(t)=k|U, cos2r.f1)+U, |V, cos(2z.F 1)

= s(t)=kU, [ %005(271 fH+1 }.Vm cos(2z.Ft)
0

At

% 33310 °s =333 us 4 MM,=cAt Al Gik

= s(t)=kUyV,, [% cos(2z.f 1)+ 1}. cos(2z.Ft)
0

m:% 5 A=kUyV,, s ¢ S, ()= A[m.cosQr.f1) +1] 18l Slo juail) 128 (S
0
eV AN g(F) Gaaad) sl ey ala 322 2
Alad) A gl 20 5
5T=2divx0,25ms/div=0,5ms
—=T=01ms=10"s

L _i0' e
I 10

==

4..\:.-.44]\ BJL.:Z::}(\ A -

T'=8divx0,25ms/div
‘ —T'=2ms=2.10"s
etk — I —
IVidiv el el 1 _
L 0,25 m.;:r'di'.' st Al :>f T 2.10_3 500 Hz

S =1divx 1V /div= 1V re Y asll
Sm  =5divx1V /div=5V a8y a5l




T idi. nao .10 alall lam ')

nj
Al

(o) () el asle 2. g gimall duaglily gl dslall

Lin
am-Jl

AS) 2] B 92l - 2010 LSl aa gal) ik glf (laia¥) £ guda g grasaal

Bolas - alyalill glyy oy I8 dypils - huaall  Rdd Ahaa | polal cll

Smmax - Smmin _ 5 - 1
Smmax + Smmin 5+1

A sl (el e Jeanitc F=10° Hz >> (=500 Hz 5 m<1 ol lw-42

~ 0,66 e g (el At et 32

m=

3eliué

s paie (g bl 58 g ¥ & o)

G(Zn" )=+ 26 anse Zn' s dind OV ((P)) oA oiboeS e STl (sS of cany ) dsgiaall -
058t Ofingiaall G End) - (Sl ¢80 Jaall Gus « Fo= g(Zn” ). E 4Ske jeS 5580 0 0¥ wmiy o oy
(Py) Asgiall gai gl Y] sal) sai Leasa

O ikl vie S all dall s 7% 5 Pzt et

® P2) A3a ye Galay s ¢ Fo 48l 680 5 80 J(Py) 5(Pp) o 0sY) aoady
- E>— S5 (Sl 5L
> D .
—._"'q F: =Y EC(PZ)_EC(PI):P Ii[/vp (Fe)
. 1P
g 3 © =Ec - 0 =q.(Vp—Vp,)=qU
c\—/ B = Ec=2.eU (%)
Cl’ —_—
Uzt s 70T s Al i o A ) A8 (8 4
K l{ wr e £ -
’ 0 Akl sie “Zn" GV Ae s vy e ¥ 23
68,, 2+ 1 2 1 2 4.eU .
Ec(Zn")=2.eU = —mv =2.eU=—.(68.m)v; =2.elU = v = (%) Bl s
2 2 68.m
4eU .
myvy =my. < =./272.m.elU Ak ale
m
:O 3l e AZn2+ uﬁ‘y\ a_c)“ Vs ‘):\.uj *
1 1 4.e.
EC(AZI’Z2+)=2.€.U = E.mz.vg =2.e.U:>E.(A.m).v§ =2elU == el
m
68 . e
Vo=V | — toh WSy el S Al

A
4e. .
mz.vzzmz.vl.‘/ij —mw 684 =m..] 686U A68.4 =4m.AeU i sale
m
B=0,10 T 432d plaiia ushise Jlae 4 23 5 sladl) (e ) jaa i) Jaxi 4
el all AN alial) ac B aadaty cohef Ll Lyl 2 Jla sai g s izl Jlaall dgaie ade 058521 .4
(0,x,7) & sisal ool Zn® i o148 2 2 4
B=Bk :(0,i,] k) Y 3 B Jladll dgaia i (i€, -



T idi. pao .10 alall lam , linai

nj
U [ qud

()s () ismly asle 20 g giaall Ay gyl aslall

AS) 2] B 92l - 2010 LSl aa gal) ik glf (laia¥) £ guda g grasaal

Bolas - alyalill glyy oy I8 dypils - huaall  Rdd Ahaa | polal cll

7 :q.\:/\ Equ. N ‘7 BSEP T PRSPPI
L o a3 W Jasial) (0,1, 7,k ) plaall b (sl S 0 5l G-
7 =ma = ma =By nk =a=22.5 Ak

«Oplliie (eSS Jlaibiscq, =0 Ol @l «(0%) Dsmall Lo Bpasae &nj\-wﬂ‘ dgaie (8 cpgaiall A830all oda o -

A slse LYV A8 1 S8 ez =0 M deasii (2 =05 (v5)p=0 «t =0 2ie )edsiadl Jay yill jliielys

emhinall Jlaall Jals @l oY) 4S ja dapha -3 4

Ol gl ev e Ragae Wila 85 G £ 555058 ) aliial) ouadainall Jlave (o L3S ol i ¥ aads -
dE,

E,=Cte ol g « = P(F)=0 ol s cP(F)= F .y =0 saxiessill o2 5,8 53« f 1y =0
il 45 a (5K BaiaTs 77" ¢ a8 A8 jal) BB e

DU n) s Y Aaal gl deaid) e A see gl Agaie (b ASL Lgaiall A8al) o3 Crus -

d —.
a:an—v—O g aT(——V)zO dugeq =a,.n &
dt
m.vg ‘q‘B vé X ‘q‘B ‘ ‘B
=——=Cte & “—vy=—:0dca="—vyy.sin(x/2)="—vy (*) Bhal) Cres -

‘q‘.B m yo, m m
R= |””|VZ§ (6 shaay Ac a5 (g i ABAN jlise Aas
707 e 4 A e dad il 4.4
- of Jaad Aglud) Al g

ccC= D - D

=CC=2. R -2. R

A2 mivi
=CC=2x 2eB 2x 2.eB

. CO= J 4.A.m.e.Ue —1\9/ 272.melU

=CCeB+,272melU = 4.AmeU

mle . (cCeB+272mel |

2
= A= 1 : (8.10_3 %1610 01 +272x1,67.10 ' x1,6.10 " x10 )

4x1,67.10 7 x1,6.10 " x10
= A=70

=4 =

QN (ol i ABUal) A jal) ¢ SED ¢ 3ad)
ol 31 A8 jat Alaldnt) ddalaall -1

Ep :m.gé(l —c0s(0)) Ml Jal e i€y oLl NEN auz gl Al i -]




T idi. nao .10 alall lam ')

nj
Al

1 («0)s (1) Relyy ;»1& 2: gl lag2lly clygall © Eslall

Lin
am-Jl

AS) 2] B 92l - 2010 LSl aa gal) ik glf (laia¥) £ guda g grasaal

Bolas - alyalill glyy oy I8 dypils - huaall  Rdd Ahaa | polal cll

Vsl sy o oY) snianse Oz o5l Cun ((*) Ep(z)=mgg +Cte : O alai -
E,, (z)=mgz :(*) &8l i< « Cte=0 & Ep(0)=0 s
158 G ARGl 2/ gl et ()5S duila IS G -

2=0H =04~ HAzg—g.COS(G):g(I —cos(f))
Ep(0)= mgé(l —cos(8)) 1o A paia Sl A8l aed sy

3 pall Ll Al o idhad e Glall LCalSuall ALl a3 3 D ]
Em=Ec(t) + Ep(¢)

:%JA.(Q)2 + mgé(l —cos(0))

0> 12
do
=l.(lm.f2)(—)2+mg£6’2
23 dt 4
=lm€2.(ﬁ)2 +lmg€.6’2
6 dt 4
3 _paal) CLAX Al 4 G 5 3 J sl Lgling ) dlaaladl) alaall plisial 3]
A (@00 L1670 5 TEM 0 gl At e el 5515500 G i
dt| 6 dt 4 dt .
do d’o .
lmﬁz. 2—— +lmg€{2ﬂ.ﬁ} =0 o
6 dt dt 4 dt
2
= ﬁ><( lK.d—f’+lg.0) =0
d 3 g 2
#0 y
=0
d’o 3
L2178 020 o Aboali) dsbead) et <8
dt 4

+4.8Ual) Al Al 22

A 2l JS PR GLL) AS ja Rapnha -1 2

ApXs Al ) o0 bl AS ja ¢S ¢(1) 4l A -
A Al 53 GL A m (55 ((2) Bl i

0= a2 539 oS 5 (1) e 22
é\.uﬂ m sl GU.'\".\.».»‘ *

D Adag ‘m.gg.(l—cos(ﬁm)):Em :s) < Em(0,) = Ep(6,,) &) Giati 9=, 51 Jsad) i



11

T idi. nao .10 alall lam ')

nj
Al

(o) () el asle 2. g gimall duaglily gl dslall

Lin
am-Jl

AS) 2] B 92l - 2010 LSl aa gal) ik glf (laia¥) £ guda g grasaal

Bolas - alyalill glyy oy I8 dypils - huaall  Rdd Ahaa | polal cll

2.E,

m=
g.l.(1-cos(6,))
2x0,5

T 9.80x0,60 x (1-cos(z/3))
— 0,34 kg

Ec(max) :EmZ _Ep(min) = 2,5 -0= 2,5 J :g;“ LBL“‘H :\-‘S‘)AJ\ dalll LSJ"“SS‘ A‘-“‘:‘d\ ‘(2) :\4);33\ dj‘é * 32
ECminy =Emr — EPmax) = 2,5—2= 0,5 J (o2 Blall 4S8 al) d3Uall Lall dagdl) ¢(2) 4l J3Ma *






