T EXIASE | I0Y060 @iallog i) 1l
> Lo sollgll saagall (@ilagll cglagalil | silaiot | coxie oiio S GReY :do) 2 il
‘ A SO oXkol  Amles e oy
2014 Al ydiu¥1 5yl R
; gy ity gl lagh 30
gyl
RS 28
3 || Sy sas slaassll g ol judl salall
7| gaew L )l lese T 20 lal o S

daapll ALIEY e dalel) ducdad) A Jlexiuly —y
Lo it Sl 08 dd Al la) st

s Ll (B Gl Ay £ Laassl (b Uy jal @ guda gall Gy

D (B 7) sl
(1 4,5) docaesl) 4505 PR (e A€ 0 S (mea e o il -
(L& 2,5) asmalS — <05 3 gaal ddanise 4l 3 -

D (Atali 13) el
Ol - pgmail s e S A8yl o (e 2, 5) Ay g sall Y il -
Cpaaill A ) 5 cpaaill - (GG A paaT; (23 4,5 ) el e -
(ks 3,5) alatiall A Jlae 6448 A - ¢ (b 6) chilSeal) -
(b5 2,5) Ly () 534S ad 4l Al )2 -




dadall

RS 28 Loiagall - 2014 2limgalil Kygull - Lsgll2ll magall @hgll slagalil
Kol ngall gglell ollug Kogq saxll gglell Koon — cleaglllg cliyll  Rsls -

dpdaaal) 505 PIA (e S 538 (aea o ciadll 1 (ki 4,5) Jg¥) 5 jad

(b Gl Lgdaniay (A1 3 gall (10 A ganna A 5 A dpibaal aling Aibia 5y 811 (alaal) JAS
M e g LY 5 ) ghaal) g 4 aWIS da gl s
Adua o il g elall ga AH AaS g3 S Gaea Jo Uil Al 3 ) s 5ol 10 Ciagy
‘Siludana
Caida il Jslaal 5 dobea gall uund i€y Jglaall dgbon g e HO™ i W) il Jags -
s=1_gAH +1 . gHOY 1SS e AH (el
1q = 25°C 30 all da s die 4 ) A gal) Ailia gall -
A =3 23.10°S.m*.mol™ ¢ Ao = 35.10°S.m%.mol™

3

 man [ 322 a3 3l Ganid pK e -

C,H.COOH / C;H,CO0" HCI10/CI0" HF /F° NH; /NH, AHIA

42 7,3 3,2 9,2 pPK A

C=5.107 mol.L™ oS5 AH (LS 52 S (aeal (S) (Ao slae o juidally 438 (5 gins
VES | REVEENy

.S =2,03.102S.m™ dadll 2a 48 (S) Jslaall dlia go (lasy Hridl) S8 e8¢ AH oaaall e (o jeill
» Al AlanSl) Adabaalls clall g AH piaeadl G daalad) Sl J gail) - dals

3 + _
AH,, + H,0,, Y38 H,0 ) t A
Aaadl s G a gl Jaall 5 jaill A8 e Jail -1

3 : -
Ayl Al AHy + HOy Z8BR  HO'y, + A,
legadlla | (Mol) Jelial s (mol) s cias
Aiad) x=0 n, (AH) A
Jeaill Pla X
ooleah die X = X

Lol die x Je il o e aa gl -2

Saciiind 1la | u gl ibasSH Jeliill ¢ el askill Ao Caneal -3

.PH »3,27 o (S) Jsladll pH 4 of Sl -4

.C s pH Wugy)lsilve Q  Jeléill z s e e -5

c ool paeall dapa e Capi g AH /AT Aa o ell pK, dasd i) -6
sl dle € (S) Joladd) & Gasgal) 8 A0 AH (e il (6l -7

0,5

0,75
0,5
0,5

0,75
0,5




dadall

RS 28 Loiagall - 2014 2limgalil Kygull - Lsgll2ll magall @hgll slagalil
Kol ngall gglell ollug Kogq saxll gglell Koon — cleaglllg cliyll  Rsls -

p50adlS -JSui 3 gand) Al a1 (i 2 5) (AU £ Jad)

£ A G pdad) ¢ AN Ay (B <1800 A (Al gS 2348 Jl £ A (o Ualgh g ailund] allal) o]
AL A3 gy Jaaly oA "M & gaadlS — JSuT aS gl Tt ) pa Bae Gl DL Ll 44 13 gas (g gl alladl
Adlarind B Jhag

A ganS ARG DA 2 gradlS — IS0 a8 pall Adaa Al 3 A £ 5000 100 Ciagy

‘ﬂl,.\ha.a

LK =4,510° A 2seall Juidl A Jualal) Skl Sl J il 455 j8all o ) 5l 45,0 -

. 1F =9,65.10* C.mol™ : 2 s il -

¢ Aale sl Laghy by i (1) sl (0 038l 520018 S5 2502l € 25°C 31 pa A 2 e ¢t
N2 +S02,,, ISl iy <8 sl Jslaa 83 ) st JSaill Angiia (o (J5W) 5 ) samlall (385
+ Lagd L Y1 Y glaall

LV =0,2L paall padi-

BCd*" § = gNI*"f =0,1mol.L" (Sl (sl 5 ol -
0=02A el ) AW 138 5t e el Jlens el Jom sar 3 geall ik oy i
A ALY e caal ¢ 2 sanll Can gal) il o JSl) dsiea o Lele

Jaiall 3 geall o paill Syl AL ) -1
3 pandl Jaid) ol Aluanll Alstaall 5 35 5SY JS die Jealal) Jelisl datae i) -2

e DE=60MIn 53l 550 223 515 samiall Jlae 82850 NiZy lisa¥) 58 55 a5l -4
3 gl Jai

| (L552,5) : dussil syl
dapaill jsiual) joe il o8 )l — o gl gally fo Ul A8y ks ¢ 5uSIAY g Lin gl gl slale Janiey

e ST
_@EJ,\SM‘;.\:UE\M\ Agéﬂé\j 4(')?3;\“&3,\3\ 34533@\JJUJ) O all) 138 Cagy
s iluanal)

‘M(5eK)=39,9740U 10K pseul sall 33 5 ALS -
‘m($3AN=39,9624U :LAr o5& Y sy g ALS -
« m(%e)=0,0005u 9 i sall ALK
* M(PK)=M("Ar) @ Al g -

¢ 1,=1,3.10%aNs 20K syl caail e -
.1u=931,5MeV.c? -

40@3.4“13393\ 34,3\33&33@\)4 -1

CIOAr Gt oY) By L G gy ¢ bl Aelad] K a genlisall 353
gl (5 5il) ol ) e 30n pa 40 4 sansl sall 3y 3 i Alslaa S) <11
_95})3&\ Jeaill 1 MR 5 i Al MeV 32s b s -1 .2

0,5
0,75
0,5

0,75

0.75
0.75




dadall

RS 28 &gamngall - 2014 2dlymial Bypull - lysgllll magall (@il slasall
tgilogall pglell s Rygqsaall gglell dpen — dyaglly clyygall : dsala -

S a8 sl (g ) pard) i -2

M, =1,57 Mg I Jle ¢ ddaal e o 5ind L U Ay jaa Aue Jilad JNA (e o
40 02 Y e M, =0,025 Mg LS e 5 40 p sl sd)

e daid i 5 _aall 8 sl sidl) 40 g5t Y s 1y =0 Adaad vie i K5l N 8 jAia G i
40 o sl gl ias
m,, 0

. . & .
Mbt‘—‘-w;\(-\s‘t:h'ilngl'{' —}ABM\)@):""SU\U:“
In2 & mgy

(Lii4,5) : slagsh
$3a) (A g DAY CAES B o S i A Adlaxtiad) Jal (e (S daw a8 530030 (e M) ulhs
) - 40 Ay agale 7 B 1A AM Elile Sl o8 dsaladl) il s<al)
. AL Jiage A ga Jleriadly CiiSe daa yyans -
Baela Jigidd ) RC qubal) AU dladiad Al 33 YA (e CiliSal) A ya (38a) -
_dﬂﬁ\MﬁJ\A%ﬂ@@jiMyJwJJM\JM\JMH\-
;d&gﬂhba-l
Lilae Caal gile sbe oy Jleaindy g ¢ 1 IS 3 Jiaad) o patl) (oS il 300 de sama < il
=72 pA a8l U Jie e ol ge Aol g0 aiad A Sy e G U () A

Auc(V)
|

;»

: O
1 ? K
3 - ]
2 // C l
Ll
1 // 1 Jsdd)
2 Jead) 1 t(ms)

7

0 10 20 30 40 50

Jifbase g 3Maal (8 U (1) Sl Leale Jiay 1 JSEN Adbs Joil 1.1
O ANy U cpla) i) s 2 IS e Jla <12
SN C Al 5t 1) AWV U Sl oe e 1211
C=12MF o daud) oda dad () 3ind -1.2.2
s bela figidd ) RC el AU dgladiad A ya - 2

S il Al Ao sane & el ¢ Galid) O Aas (ge (B8
tJlantidly 3 U 8 Jiaal) (a5l

ET C) " Gl S -

‘R =1kO &}GA‘;A}‘LLA}A-
CE AS el 8 Al s dpe -
KLl alald -

3 Jsad
Ly & iall Sl il s lall dsadlil aaf 3led ¢t = 0 Adaadll die
malia e glae Jasu g Jlaxinaly Sl ay je G U () AN Ol s Alae Caad

0,25

0,5
0,5




dadall

RS 28 &gamngall - 2014 2dlymial Bypull - lysgllll magall (@il slasall
tgilogall pglell s Rygqsaall gglell dpen — dyaglly clyygall : dsala -

\Jm‘uc(t)+r¥:E Ja) o iS5y (1) sl Lediay A dbialédl) Aabaal) o (1 -2.1
C s R ANV £ el 400 Hpas

Liie ) any ¢ 4B G G ¢ 3l Aalaa Jlerinly -2.2

P S e lalal) dblaall da 58 SV E AV B A G (e JS e aa 2.3

_t
u.=A+Be -

Sl C Andll e e (33T £ 2 Alblae Caad (g3 Y (1) s 4 JSA St Jiw 2.4

N ou(V)

t(ms)
0™ >

M) CidS dgles B CiiSal) Cidi g - 3

AM A ge JLEinY 30l de gana 45 a0 () Jasaal) S il 5 IS Jiag

D JSAN e ol 3 s 7 s die (S]) laa ol alladl Uil 8 S50 jeS 5 6l juamt (5SG
u(t) =0,1.60,5cos(10°pt) +0,7j.cos(2.10*pt)

Akl 3 LI fp aa il Jaladl g3 gl Fp 2 il o =31

St 13, M peail) Ao Caeal 3.2

C=12mF : Gsbad) oo sY) (i sl 5 Al (o yaniall S il Cadlall CadlS o S5y -3.3

Aeall Jle fam GaMe (aiS e Ll Juas Ja R =1kW

o el
G gall ySa

0,5

0,25
0,5

0,5

0,5
0,5
0,5




dadall

RS 28 &gamngall - 2014 2dlymial Bypull - lysgllll magall (@il slasall
Elengall gglell ool Regy sasll gglell pon — claglily elgygall © daals -

D(B6) il
OO (i 3ad)

aliiial) ANERY Jlaa A5 S A4S ja Al 3 1(LI35) Js¥) & )
(FIFAWAY ) adil) 3 <8 gl M) Lgaly Al dpdaly ) ciledlial) 5l pa allad) ulS A glay 2o
aliial) AU Jloa B ad81) 3 S AS ja Al 33 ) ¢ Sad) 138 Clagy
AAOZLLQAGM\(coupfranc)sﬁmﬁﬁ&ﬂoﬁs)\l\hiam‘eﬁ\ﬁﬁgﬁbpdm
il G 8l e Y s e 058 Hlang e jlae JAA B S andaial ol (93 caagd) Jaasd
(1JSa) iy ol o)) 63 Jlaall ge D Ablsal) e 5 ol b (g L A8lisall Jle O ddaiill 2a 58
:Ql,ghu
Clilosall paan alal 3_SU dlaal 5 6l sl 53l Jaga -
_g:]_Om.s‘2 A sas b -
.D=9,2m <« h_=2,2m ¢« L=20m -
Bl ge @ =320 Asl) 055 V) Ad Ao e O Al (e 580 e Juyf « t=0 Asalll e
V, =16ms™ Lealaia 5 88Y)
huba)ﬁu(O,;,])@A}M@wj\éxaéﬁ)ﬁ\asﬁw‘)m

A y
u e
Vo Sl
J A
O i D
D R R >
D e e >

1 g
CSIAS AT y(t) 5 () oo ) cohabaal) il (gl A ¢ S (3aakay -1
. (O,il,j) alaall 35 KU A4S jlse Aalae il -2

) B s S o ias -3
GA)A\L@JPJMB)SS&V @M\M:\BJL-4

By (ol 93 A8 ad Adla Al 3 (B85 2 5) AU & 5l

OSSN ol gl Aald Ala putiay (52 ¢ Japd) (gl i) AS o aSad A Al Jadl) ) 68N (lamy Al
s o U gSa Unne Lial g8 L 3Dl e 330G callantia)

 Adaga AdliS g | Algh aiad 8 & Jaa -

.M =0,1kg Akis s Alaga Walay 4y 5 -

. AaiDla Aila glaa Bas g dsad ) yaalS -

0,75
0,75




dadall

7

RS 28 &gamngall - 2014 2dlymial Bypull - lysgllll magall (@il slasall
tgilogall pglell s Rygqsaall gglell dpen — dyaglly clyygall : dsala -

Oy W s & il L)) 5 mnge o B A sl 3 4RI il aal #1531 ¢ £ =0 Adaalll xie
+ \Jy&\&u\y@sﬁd%@)ﬁ‘}}mﬁwdﬁﬁjLimlc)u

ol (D) (8 Jsaa doa o) 6 sise (8 (al 5l A8 ja
c Al O Gkl e

(2 d8al) |t Adaal vie (ul il (55l 31 J V) g iy

Z 4

: Giluaal)

_g:]_Omls'2 Al sad -
! O sl die 4y KU i e (e lall S8Y) (5 sl a3 -
(E,p A pua gl) 6Ll Seal Ll sill el
wbaﬁgmjiéxaéw\jﬂ\asﬁh\‘)dm
8 Otfiaal) ainiall o caliasd ¢ Al sheall 3aedly Aminss Jasall alil) Clldasa 3350Y) Calle
e VAN B AN gl il g 65V W Ol il i MWiay (pilll 5 3 IS

2484
7=0}"

1E,_(mJ)
A )\ N (rad)
\ 1\ [1\ il
AL N AR 15
\ / \ /1 1t(s)
0 >
VA 1
5,5 \T/ \77 \ t \ / \ /
A/ A VAR A ISR
3 Jedd

‘MMUAM‘J}JH@MA‘M\JSS‘GTOZZp\/g} TOZZp\/%:Q:\;\&\ﬂ\Q,;M\Q,yQA -2

LAl s e

el gl il | Jghall cuuad -3

AT ‘:ALH\ LAl Pl -4

gl Gl 5ill B SIS0 28D 4.1

sl L) 55 pm g (pe a5 e daad oy U Al el dillal) el -4.2

0,5

0,5

0.25

0.5
0.75




