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i ) O e el Lkl (@Y gl 2ae i Y el 3] of i Y) =52 % 10°° x 10=5,2 x 10 * mol

_ _ —4
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100 [Zn>]=50x 10> mol/ L ; ilaalll o3a yie Lyl

n (Zn*)=50x 107 x 0,1 =5,00 x 10 > mol 4
raiey e p(Znth) = x 1 dsaall e lualy
s Wb ¢ x =5%x10" mol

n(Zn)=3,5x102-5x 10> =3,00 x 10~ mol

50

n(HHY=2x102-10x 10> =1,0 x 10> mol
D=t as Aol bl s

/¢ ()

4,5 20

1 - J<a
. 100 mL z el ana 3 5Ll o38 <Y e 220 Cawad | [Z0%7] = 0,1 mol/ L bl (5 L

s oM e x=102mol /L 4ws¢ n(Zn*")=[Zn*"1V=0,1 x0,1 =10 >mol
n(Zn)=3,5x102-102=2,5x 10 2 mol
nHH=2x107-2x107%=0

con gl ya S Liliald szl g s )l 0580 (i - 5

=0 Aball b
-3
x (mmol) @=£=9X10 =1,2x10"
4 A d CB 7,5

-3
V= Lax _12x107 _ 1,2x10 > mol.L" .mn™!
v dt 0,1

Dy Al B
dx _EF _8x10°
dt  GF
poLdr_89x10*
v d 0,1

» 7 (mn)
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=89%x10°mol.L "' .mn""

»
»
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U ¢ 3al)
Foariar 18 ()
C[ST>[S] 0sSe O ceng el 138 8 ; Aliadla
[Si]=0,2molVL : s \Sull 2lai¥) 35S yill Jasial
D dsaadl Jasal)
t(mn) 0 200 400 600 800 1000 2000
S (mmol/L) 200 100 50 25 12,5 6,2 3.1
Y =[Si] - [S] (mmol/L)
Dol Jeaa— ]
Jednl) dlalas CoHuOlig + HOu —  CHuOsug + CeHiOg g
FTPRTUP IR (mol) 53l S
dospany) sl 0 ny 3l 0 0
ANETN) Al X Ny - X 3l X X
dgilgdl) Al X np- X, 3l X X

Al 230 B e i) S b ol e o ol | (50 ) le o susho 50Le 58 qo lals o sgibe Jolill Ay - 2
¢ ALalll 8 Guled) e s 5 ¢ e300

ﬂ o Jelall Laaall Ayl o i o s o silaal)
dr -

dy _dS]-S)_ v 0 s [s] syl [s]="F L fs]= M
dt dt V dt ' 4 oy

l0 T T T X i pakalll b s Sl sl 5S04y =[5 ]-[S] dl

Ty Ty Ty

Zd}ﬂéﬂ—:’)

£ (mn) 0 200 400 600 800 1000 | 2000
y (mmol/L) 0 100 150 175 187,5 | 193,8 | 196,9
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X .
y (mmol/L) y:; Ll
A
xX(1)=V y(1) &
// Ol Jelatl) 4385 ol 3y LS aif Jaadli - 4
/

. Jeliill dyanall de )

o/

250 t (mn)
Py 19 Gasad
5Br™ + BrO; + 6 H — 3Br, + 3 H,O : Jelill dabas
Br,/Br 5 BrO; /Bry:le sl a el
2BrO; o + 12H a9 + 10€ = Braug + 6 Hy0 (1 liiaaill jlilaladl)
2Br 4 = Brapg + 2¢
pdiil) Jgaa - ]
Jo ) ddstaa 5Br o4+ BrO;, + 6H - 3Brag +  3H0g
alaal) s ) (mol) 33—l LS
Ay ddad) ny (Br-) ny(BrO;”) ny(H') 0 3343
Ay Al ny(Br)—5x nyBrOs) - x no(H')- 6 x 3x | 8l
LAy | x| mo(Br)-5x,, ny(BrOs’) - x_,. noH')-6x,, | 3% | 3340
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(25 U< 5 Jelie JS0 8okl 3aS) zmasal Y gl S il slins olal) Al

asllo @l [ Br [ BrOs | H' | Br, | H,O
(mol) sl A4S | 12 2 12 0 | s

(Jelilll Cami (0 3) £ = ), ABaall) 2ic
cx ddad el 2l deldie JS @Y s 20 aded Cung ¢ daall Jeliial ge Yl diag
npBr)-5x =0 = x=24mol
nyBro;) -x =0 = x=2mol
n(H')-6x =0 = x=2mol
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X : .. - - L R
@fﬂéﬂ\uﬁ)ﬂ\ué&\ﬂh‘g‘ %zlmol :Lﬁ“ xmaxugak_qmltgﬂd‘,&ds\sﬂu‘moa‘)m

JEEIESTRPH] Br BrO; H Br, | H,0
(mol) sl &S | 12-5=7 [2-1=1[12-6=6 |3 x 1 =3 | sk}

el (el S il i S5 x=x)

t—> ©

058 deldtll 4l xie

JEBEIR

Br™

BI'O::

H+

BI'2

H,O

(mol) salal) S

12-10=2

0

0

3x2=6

)

P1- JSH el 08 s < x =, 058 00 a5 Fe ey n(Bry ) =3x 0% tAlallae (1 -2

1214

4 7 (Br) (mol)

—» !
1 - Ja
b 7 (mol)
1 dx
V=——=
V dt

() 2 - s

(2- ) k@) « A1) « gt) Ji (<

dn(Brz)
- 3 _
V dt

n(Br) (mol)

1 dn(Bry)
4

dt

Jelal) de o Wl (

| I> ¢t (mn)

1,2

V= :4mol.L1mnl:@&M‘@J‘gzlﬂ:ﬁ (=0 sl ve julaall Jaa
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(Ha) Oemsonel G5 (M) psiiall 3))5d 0 8 50 -1
—2
nHCH=nHY=CV’ =0,1 x0,2=2,0 x 102 mol : cx>s vl )5 [mes sala 1S

m  9x107 3 .
n(Mg)=—= =37x10"mol : a5 el s2la S
(Mg) Mo 243 ?
- aadl) Jelitdl — 3
Aaladl Mg (s) + 2H@w — Mg" g T+ H (g
t=0 3,7x10° 2,0 x 107 0 0
t 3,7x107° —x 2,0x107% =2x X X

CAlles JS 8 x e canaiy 7 Akl b Jelite JS &Y ga dde a2
37107 =x =0 = x=37x10"mol
20x102-2x =0 = x=10x10"mol
3,7x10°<10x 107 &Y aseiiad) 58 anal) Jeliial

. PH2 U‘yyemﬂ@)ﬂm}.\d\ -4
Vst Aaalll b opa g puell S S p&ua ¢ Py V= RT A W o8y« P, = P— P,

ALl 3 g pael) Dle aaa 4 Vol il e e (PP

atm

)V =xRT S Julby |y o288 (g5l

() x=(P=P, )V e

. V=500-200=300mL =3,0 x 10 m® o Lo « (1) 5 uall b Lmrsnils ¢ cyo 3l 5 il w4y ¥ o 1 55— 5
x=(P-P, )x123x107 s T=20+273=293°K dillall ) jall da o5
x=0 Ml ¢ P =Py, bl 1 Al dal o0

AL il Al 1885 ¢ x =31x 10 mol s ¢ P— Py =2,5 x 10° Pa Lyl &) Zadll Jaf 0

t(s) 0| 18| 52| 71| 90| 115 144 | 160 | 174 | 193 | 212 | 238 | 266 | 290
x(mmol) | 010,31 |1,10|1,45(1,84 (2,32 |2,83|3,10]3,24 3,50 3,54 3,54 3,54 3,54
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A (mmol)

34/ ""%
A g
3 7

25

‘ »1(s)
0 20 40 60 80 1 100 120 140 160 180 200 220 240 260 280 300
87,5

typ=87,5s (el 38 5 daill oda g« "2“"‘ =18 mmol S0y ¢ Xy~ 3,6 mmol Wl gbdl (e — 6

1=180 s aalll & Jelaill Lpeaallde yull - 7

-3
v=i£=L&=5,8><10_571101.L_1.s_1
VCB 02 206
n(H)=x Olaxise x=34mmol 0s& t=180s e Wl jlull e - 8
. 1mol paa sl ¢ 203°K 50 all 4y (8 il Jlall Jgall anall Coes

PY, =nRT =V, =”RT=1X8'31X223=2413x10-5m3 = 2413L
P 1,009x10

H,

Vi, =2413x3,4x107 =82x107L : s« n(H,) = Dl Vs ooovel) G s

0

-3
[Mg2+]= X0 _ L7x10 2 mol L™ Asall 38 50 585 ¢« n (Mg”") = x = 3,4 mmol

>

. mol/L usds [Ip] (mmol/L) il 5l e ¢ G yaill aa (38 5all ol 8 ABadla

s Al Lah 5 lan (pe Sl el g ¢ (2l AU (5S5 Glly) (sl) 4 el ol Jal g 4 ae 38 3 6 el S -
2l Adaal 850 s 5e (5SS
L/T 5 S08%/S04% : Lea olaglidll — 2
I a5 535 g8 anyall lsasll g il — 3

L (0) ) 17 (1) e i) a5l e 2usSli o)1 Qe
- S2057 il S A S 5yl 8255 5 2S5l e g 5l — 4

x=7 1Ay 2x—16=-2 1 dua x & $,0¢% b Sl juaic 2kl 8 Juladl)

(Cmias) auslill B j)  x'= 6 sy x'—8=—2 1 Cus x' & SOy b Sl jeaic ash G
gla ¥l lilee 8,047 +2e = 28047 @ les oy S lseaill (lililadll — 5
Yl e 21 = I, + 2¢€
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s OOlelatall Aulany salall WS — 6
7($:05%) = 1 (K28,08) = C1 Vi = 1,5x 102 x 0,5 = 7,5 x 10° mol
n (Ii) =n (KI) = Csz = 0,5 Vz

pl) Jgan — 7
delitl) Alsaa 2109+ 8908 ap — lbug * 2S04 g
Laal) s JRE] (mol) 33l &S
4lay) 0 nI) n (S,05%) 0 0
PR x n(I)—2x n (S,087) —x x 2x
L X | A= 2%, n(S2087) — X, X 2x,.

L] s x om ARl ax ¢ el AN ] W i A 4G udny e x of S S
[1,]=x ks 1L 4iefs el pan AV Sm ¢ [L]V=x 1 4ies ¢ 1 () = x @ a8 Joan g

ARSI ity o sy 3 ) UL sl 38 5 5 ) (Y

[I,] (mmol/L) . Jelaill daas) de jud) Jiay M5 T sbaall Joe i — 8

tE LT L 1ae_dl]_ 2x3x107
Vde  dr 7x10

=85x10 " mol L' .mn™"

> 1(Mn) ) Sl sl S it ) e 9
nL)=[L].V=6x10"x1=6x 107 mol :2sll i ssle LS aiasc [[,]=6x 10° mol/L s

Gl lisea U S,0¢% <Y se 220 sl ¢ 7.5 x 107 mol 2sal) U 5ale 4paS Laa 5 US) §505% 54 2aall Jeliiall (S 4
Call 3 ) ed ea anall Jelaiall o))
(Al e lall aae W) of) Algl) aniill dad Caail (38 gall (o3l s Jeliil) Canal (3ay— 10

t,, =15mn s ) Je G sl (a3l .%:3x10*3m01 way x,  =6x107mol el 2 Gl e

1/2
AI)=2x6x10°=12x 107 mol4xs ¢ n(I )=2x,, =0 ol 25535 s sl Jeliiad) o Ly — 11

C,=24x107mol/L  :4wsc n([)=0,5C, s
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| PR TR TN 22 G
—CH, 5 Jusondie—2— 5582 (5l Sl
3 —C(CH3); s R sY)
R-Clugy + H)Ogy — R-OH@gy + Cl g + H @ 0% el i

o i Glalaig o HY 5 CL s ¢ )b aa 8 Jeliiall gjall 8 oY 48U Guld 3ok e Jsail) 138 dalia (S — |
- Jllaall Al jeSh) AL e Al 5 jasdll
S=4g/L » R-CIld IS s al—2

sl & ¢ R—Cl = 4Bie 4l jlaid) dal e, CH—

O—0——0

H

C= e iy all il pal) AL o gude JESH 3S00 0 gl S 5

2w

4

n(R-CH=[R-CI].V= 2 . V=2x10"x —8,6x10°mol & R—Cl sale duaS

2w

b

1g/mL@;ww\M\oielﬂj . 8())(%:767}1[, B t_i’L'a.d\e;Aﬂ Wwal dus ¢ 8L 3 2 g ga el

. . . 76 I .. e
R—Clé\:\&wb'é‘):\.\sé\éas@jc n(H20)=§=4’22m01 (990 52 128 g ¢ 76g‘5h4ﬁw|;w|dﬁuﬁ\
Dedtll Jsaa -3
Jo L) dlalaa RClyy + 2HO0y — ROHu, + H w +  Clu
:\:ul:\.ﬁ..)ﬂ\ M\ FLEN edsﬂ\ (mol) - sl :\3‘.«5
Llany) Adlad) 0 8,6x10°° 34l 5 0 0 0
Ay ) x(t) | 86x107- x(1) a3 x(t) x(t) x(t)
gl Anal) X 8,6x107°- x 34 X X X
max max max max max
n(H")

E]=

5 [cz]:@ iy o= [ A, [H] e de 0 4B Lt - 4

x(t) i4wse n(Cl™)=n(H")=x(t) w38l Jes g

(R + 2y
(1) o(r)=tre

R- Cllet gy sa hibasS Ole 5 aa) gi) 280 (e WA 068 el OF ¢ 7= 0 Aaall) b Lo gana Ty 5l 40U (S5 S
( 107 mol/L os a3 55 oY el & OH (oq) 5 H' (aq) 2058 Waal Wl 1) 3 LY ae « HyO 5

A +A .
—( & v k )xmux :#ﬂ‘%ﬁm‘oﬂ&m\{gc X=x,

xmux = 8’6 X 1075 m0] L..si ¢ ULUJ" d% '2")‘55 - 2 BJLA 27\-&5 L,,SJL“Q (;‘h ‘Y‘ ("Jﬂﬂ‘ —_ 7

(2) o = OsSs Jelill s i— 6

N < R . SR AT | Y G
@) x(t)=x,, o e o) w0 okl Uk (2) 5 (1) Bl ey — 8

(Dl 0e) oy =2981 pS.om ™ Of plal) e ¢ Adaal S i) sl (3) A8l Jexis - 9
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cbansl) Gy Gl QABEN A S pe e x, Al @oais o, e oy(7) el ddaal JS sl e

£(s) 0 | 102030 ] 40|50 |60 70 | 8 | 90
x(t)(umol) | 0 |152|21,5(28,6 (34,9 |41,2]46,6|49,3|555]59,1
£(s) 100 | 110 | 120 | 140 | 160 | 190 | 220 | 240 | 285 | 315
x(t)(umol) | 61,8 654|672 |71,6|752|78,8 80,6824 |84,2|85,1
£ (s) 365 | 375 | 380 | 450
x(t)(umol) | 86,0 | 86,0 | 86,0 | 86,0
x (1 mol) ool AV aasl) Jiai- 10
lad) @ e il ) ) s e
= —F—— lcm— 10 pmol: =
(lpmol=10°mol) : nSxll
50
3F---- /
E y
51,5 100 ©)
abac V) acil Aed Coiail (380 gall (a3l s Jelil) Caal a3 — 11
hn~51,5s ol de @8 sl el %:43/11%01 ey x, =86 umol bl axl Ll
- 12
x(pmol) 1 1=60s aalll 8 Jelall aaal) A ol
/) L_ldi_14B
e e I Vd VCB
L1 66x10°
s0} 4 | 82x107° 140
/ : -6 -1 -1
C ! v=57x10"mol L s
Al
> 1(s)

100
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£ 7=200's Aaall b Jelill danall de

potde 148
x(pmol) Vd VCB

g

] , 1 20x10°
82x107° 270

\‘i

V'=9,0x10"mol. L' 5"

50

1(s)

\4

100 200
S)5 Bl A Ao jull il | 2 = 60 s aalll 8 de jull (e jial £=200 s Adaall) & Jelill danall de ) - 13
ool A cle latal)

G o) gy Lesie Lesina o) 138 gy o 0l € om0 313 LS. aall e il 8 s ol oy 53

FRTET 23 Cuad

3HNOsug — 2NO(y + H30' g + NO;3 oq : floasSl Jisaill dlalas

C@oty) (Anial) Jid) 2l Jsan — 1
| 5 b 35 e b TS sl 3 L
D sl BS 5l ey ¢ n(HNO, ) —3x

HN
[HNOZ]:M_3_X
V V

3x
(1) [HNO,)=C, -

A

D oo (NO;3 ) @l il 33 )l 3ale 43S Ll

D5l edgd Jsall 3€ i 4ks ¢ n(NO; ) =x

(2) [NO;]:%
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Je i) Aalas 3HNO,og — NOy + HiO o + NO;
laall Alla T (mol) = sl S
PR T 0 1y (HNO,) 0 0 0
Allany) ddlal) x ny (HNO,) -3 x x X X
Al A X ny (HNO,) -3 x X X X
max max max max max

enj\ﬁh;@wﬂ@bem‘éﬁda@m;cw}‘@ﬁﬂ&aﬁkdew@ Jelaill dpanallde yull — 2
1 dx

V=—— "1
V dt

DSy Y el Aol Jepi . Gell DDA HNO, 250 aes sl Jlay ged ¢ f(1) Saiall Ll o

i

e

(0 st @B 22 $ika) __ 4G +iﬁ— 3 dx

2 eyl e (1) ) Jlerinlis ¢ v, = —

d [HNO, ]
d Vd Vdt d

dt

A4 R - N e -
(3) v =?" aiag ¢ Jeliill paaallde ju A V. Cua oy, =3y, S Julyy

S () Sl a Solall dpanal) A pual) 48 ma Sy 1)
LSy ey - Jl de pud ey el Al yall Ba s JSIS Bl sed e g (1) (Sl Al

y,o= LB ) e (2) A Jeiily _dvo, |
OV dt “ dt

(4) v, = v, <S8 Juls

g () Sl e Jo il Apanal) Ao pud) 48 jra S 03
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g s f(1) e ele) =0 Uaalll b Loy Lawad 1 (V) Jolidll 4a00Y) dsenall de ud) - 3

C (mol/L) | C (mol/L) e
"oal - 70 | i O
|
|
| /
\\ A
| /
/
R /
\\\
h /
\\\ / =
| \ | /
0,1 j \\\\ 0,1
B
EEEEESS /
o’ | D i - o B 3
20 100 t (h) 20 100 t (h)

g (1) Sl e

:@Q\Jﬂ\ﬁ&)@)_}&}éa&y

, _dlvo, | B _96x00s
¢ dt OB 60

‘ V, =V, =8,0x107 mol.L" A" Jelill dpanall de jull 2a (4) Al Jlaainly

=8,0x10" mol. L' h™"

() o) G

LWL, JUEZOUTE.OTY
e J,ﬁ)_}y\um;u:\i\lcy
H. '
o dHNO | 0C, 0835 o 0t ol
dt O'D 25
2,5 X 1072 _3 1541 vty - . P -
V, =V, ==———=83x10"mol L h~ Jelill ipanal) de jull 2ai (3) A8l Juasinly

-l Sl eUadl agan ol slasia e ul

[HNO,] =[NO; ]=0,15 mol L™ : (55 oyl aalis ddais - 4

[NO]=2x0,15=03molL" s [H;0']1=0,15molL" : itius Jsail dlalas (e

oy pe ezl aaa

. _AB _43x0,05
“ CB 100

yi=vy =21x10"mol. L' h™" : #; idaalll die Jeliill dpanall de )
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c 355 Gaead (Jsall 58 ) el oy (il eyl -

cJelill dpaaall de ol aaaiilaie 5 ¢ = 100 h ddaalll & %) 8 Jeaill jiai— 6
T 24 Gaual)

A+B — C+ D : Jeildaa,

-1
C (mol/L) C (mol/L)
i . . — p:
100 °C |
L, 1 (h) » 1 (h)

A+ B - C + D

n, 0

ny—x X

X, =[G,V ¢« x,=[C]V =S x, 5x ¢ x dofddal o x=[CLY o rddall Ll
[C] . . Sy . e s X e s
[C’z]:—l u}%u#uﬁww\w hﬂhSu}Ac _x2:—1 uls‘élﬁ

2 2

SO Ol e 1y @ity 2 e C Pl g ill adae V) 5SS i o S Je il il (g canad ST )
IS LS STz hall ) ya A o culS LS G gl ¢ LT t=0 2ie Jeléil) de ju (588 BB Jelitll Caai (1) OIS LIS — 2
(éﬁ&bﬁ)\‘)ﬂ\:\a‘)))&y\dﬂ\

e 25 Oaadl)

G Ll ol dgae Min?" sincial) 53 L Ll gt 5 clinia pall 52 )Ls Jelis g sl anand i) 0l Jsad canns (- 1
Cdaal Jelitd) o calizia ) 325l of i o caad < ol J1g )

s iliaia ) Bale das

. psmlisll Clizie y ans 4 V) Cus e 5 (MnOy4 ) = [MnOs ] Vi =0,2 x 0,2 x107 =4,0 x 10” mol

s LS (aaa Bala AaS

LS Y Gaes aas 4 V) Gas ¢ 7 (HyC,04) = [HyC204] V2 =0,2 x 0,005 = 1,0 x 10~ mol

D Pl Joaill dalas

2 MnO4_(aq) + 6 HJr (aq) +5 H2C204 (aq) — 2 1\/1112+ (aq) + 10 C02 (2) + 8 HzO(l)
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OShe L) 2MnOy4 a9 + 5 HaCo04 (g 4x107° -2x=0 = x=2x10""mol
t=0 4,0 x 10” 10 10° —5x=0 = x=2x10"*mol
t 4x10°° = 2x 10~ — 5% (PR Aad jral) aslisdl Cilizie 58 daall Jelitd) (3)
Lgiiln) e IS i (10,2 mL) Wbiaall LaSl o 138 (pa i
(1) vl A% o g il (A sial) b ) fanall e yudl (s

VAt

1 _ P . . _
%At\n.uc x:En(MnO“):‘L‘.AjcM}ng\w@“@)ﬂ\b&c n(MnO4)—2x=O wal

1 A(MnO,) . - L 1 _

V= Daad (1) A8 12l | Ax=—An(MnO

v Y (1) o= X 5 n(MnO, )
_ -5

(200 mL ki 0,2 mL aaall Ulaal)  p = L [0-4x10 |=2,2><10"6m01.L"1s"1
2x02| 45 |

CLILLSY) Gaen Bale dpaS ()65 M ¢ abae V) a8 L A s x =210 "m0l L il sl Jlsy 2 — 2
D sa paall Jsdl 380 W e n(H,C,0,)-5x =107 =5x2x10"° =9,0x10 *mol : el A48

9x10°*

[H,C,0,]= =4,5x10 " mol / L

b

I AMnOy) 1 |0-4x107°|
2V At 2x02| 28 |

—

3,57x10 *molL's™" (1 -3

Jsaill 13 L oS¢ de pud) (el ) (63 S il Gallis (Y ole Jelii 3 USae 5 Y 1 5 ¢ p7> 1 of Baadl (@
528 5 ¢ sV ALY (e Al Mn?" el 3l sd (e AeS llin culS (Al Alal)) Al d el 8 L e Gias
8 Ao puall (e ST AGEN 4 el B de judl Jea Lo 13 (Adladl oy 8 SIA Gall) Jelall juiad 8 Law cuilS ol sl
C s Al
Jsnill a5 Y5 ST de judl (5585 13g0 ¢ 51 pall da jap aindll et (LS ja Dlale Jaay (Al 4l (of ) sl oda 54— 4
_daal g sl Y)
BT 26 Cnoadl)
2H,0,p — 2H0 () + Op g @ Jaill ddalas
 Aaaddie 3 )l a da o (A dala g ¢ Ly deliill ()5S Jaa gl 50— 1
(9 sas) Ay il M) (i (e O il g Jasas 511 () sl ¢ Anilaia Al s Ll il 14 6 — 2
Dl ) eday Asladiall pe dlala gl b Ll o bl eladh aen b il jedhy dilaciad) ddali gl Al L () Jad alall
Lol

-

s G ) gan cpanY) e 30Ul Jaadl Guay s (Adlaie pe ddalag) OO (e el Adas) 5y Joliil) 138 Siad oSy
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Osilly Sl sl - (3) Al B )sa s Jeliil) b ls a8 g o)) O e sy A £ 30 — 3

O AL il 1 gl gdl)

el (aShe) Al i 4l G ¢ Jo il g T g 5 Ja sl Lo e A Babaad) LS ) e il A sl
AJ\}iQ}ﬁ‘gwlﬁm‘Y\Q}m\;\AQi&\:\;.gc421;)43\3)}.\@‘;&“)33)};43\ujﬂ&d\@}hw\hw\—4
- (aY) el 4558 ) ale g diaga gl das gl () e 138 Doy | AEDEN paal)

Fo v 27 (o)
Al’l (H,0,) (mol)) 2 H,0, (ag) 2 H,0 o Tt 0O, (@ - ‘;l\_..\A...\SJ\ Jeaill ddalas
B ' il t=10 mn - 48 s SV elal 3ole d3aS s ol g (1 -1

n (H,0,) = 4,5 mol

delll) dalae | 2 H2O0p — 2Hy0 ) + Oz (g

t=0 1y (H20,) 0o ] o0

t I’IO(H202)—2X 2x X

i oSV elall Bala 4aaS ()65 7 Akl b (@
n,(H,0,)-2x=4,5

@uP}MSS”éL\SEAL&&&ASM}‘ X=1,65m01

.;t(mn)

n (H,0) =2 x 1,65 =13,3mol «n (0,)= 1,65 mol
{n(HZO)=3,3 mol ¢« n(0,)=1,65mol ¢« n(H,0,)=4,5 mol} Dz all (sall S Sl e
D i Sy el ol de s (o
_dn(HZOZ):_(_£)26,3
dt BC
Cha gl Gl e pull il ) jsme e s seSY) elal oLiiA) Ao ju Gl adalii ddai (T -2

1

=2.5%10""mol.mn™"

(65,0, oL v=3,3x10"mol.mn"
e e sl 8 ALl Jas 1 Bake BaS sl (2

| v=0,25 mol.mn™ & sa) dall 3405 e ol oy Jantos
| n (MnO,) =3 x 10 mol : 23

ST ey e duani Japa sl (o ST S Ulaniad LS (o

A

s B RIS B . 1=04kall
0,25 f il ]
O i i‘ ‘
33x 102 N
107" 3x10* n (MnQO,) (mol) L. GUEZOUTTOTY
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T T 28 Call
S50 g + 21wy — 2S04 + Lg @ Jsaill dlalas
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T Alag¢ ’[:E}Aw‘)ﬂ@t}u\e&ujc R=100Q (@J‘JwJY\&u\)B)\J\MJ&

L=Rxt=100x10"=0,1 H
s Caalll ) Adal) il o 53U el — 5

Sl o2 Cana A8Ua) Lgd 5S¢ ddaalll Cuas Eb:leoz dandi gl A AR da)) il = aalll aie
’ ) ’
. . A e e I O
s Aan daw\@ﬁgsgﬂ\ﬁ)b,ﬂ\du;@‘ Eze T Lﬁ‘ ¢ EEL[O ZEL[Oe T
T . 2
t=t, =— In2 : Qs —In2=-=¢
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I ) AY) A ) &l ghal Js¥) sty
QOIS Ala sad Auilsas Alay ) gkt 04 5 gl
GUEZOURI Aek — Lycée Maraval - Oran g-*-“Jm‘ Usl) f i J s
01 )
H' il 55 g,l) Jols 4 2 2 Jelial sa sl — e Jelil
(Cu’ ds Ca™)  wwmsdels 1 Ca’’g + 20H oy = Ca(OH)

H Osisn Jal s Y bl — e Jeli 1 CH3NHyq) + CH3COOH g = CH3NH; (o) + CH3CO0 (o)
Ol el 5 ol Y Gmes (4

.8yl Jeld 1 CH3COOH(, + CH30H(, = CH;COO-CHjg + HyOy,

L (O3 NHy s HCL O Ylas Gl s lia a i pa¥) 5K e Jelill) 138 8 Jeasi)  HCl) + NHie = NHyClg
ol e 5 sl S Sle G H Osis e Jals Gias a4 Gl — (aea Jel

e O H 051 Joli s 4 Gulad Gaes Jelii : CgHsCOOH ) + HyOpy = CeHsCOO (o) + H30 (o)
celdlg ool

02 Croeil

Pdsal M [H,0" =107 W AnSall A | pH = —Log[H,0" | 48] Gk — 1

pH 1,3 3.4 4,1 6,8 1,6 9,6
[H;0] (mol/L) [ 5,0 x 102 [ 4,0 x 107 | 7,4x 107 [ 1,6 x 107 [ 2,6 x 1072 | 2,5 x 107"°

. pH =—Log [H30+] A A gy (aSall il a3 g ¢ pH I 3o [H30'] iy Levie — 2
CJsaadl 4 ) el 8 e elld (ha (3o

03 (naill

GUEZOURI A. HClg + HOq — H30'g + Cl (o @ Seléill dalaa — 1

Lycée Maraval - Oran
(1) pH=-Log[H,0"] -2

[H;O'1=[HCI] Ok ¢ bl LS o p3 cpn g yug]) I (mas of e

V. . .
Hyer :V—g:%"f;o: 4,46x107° mol : A slall & Usiall fpa g yagl) 551 Lo sale 4uaS
-6
(Vo= 11) Gl dsladl pan 58 V& ¢ [ch]=n;“ :4’461“0 =4,46x10° mol /L \&)

pH =—Log 4,46x107° =5,35 : (1) &all & L gills
:|:H3O+:|><VS :10*pH><VS =102%x1=1072 mol waly« Pye) =N, . Ol (5 88 aaal) Jle -3

nH30*

102 mol Wl (0o [ L b Alaiddl HCT Jle sale 43S il
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4 Ol

HNO;q) + HOgy — H30'g + NO3 (5q : Jeliil dilaa— 1

Ao, Y haee Gl (pmand) Jslaall 138 Gl alaig o C=[H;0°]=0,1 mol/ L of sl ¢ Lt s ¥ (mes Liytie) — 2
. pH =-Log |:H3O+] BN Bkt o L S S

(PH ) eni¥) 1072 mol/ L ¢se S8 Jslaall (8 o 55 yuell )l s 38 55 005 of g il Gual) (8 LSS s anen

o sl dslaall sadilosie 38 Y g O B pmenll - 3

il ns o st sed) 35l (Jsall S 8 [H30' ] 5 vl I8 osig saed) 258l sl 5850 8 [H307]; o84
V2=90+10=100mL « V,=10mL <« [H,0"| ¥, =[H,0"] V,

[H,0"], =—[H3£ ) =%=10-2 mol / L : gikius

pH=2 2 pH =-Log I:H3O+:| Al (Bl
o xS 51 4 (100 mL zal s 10 mL S aaall f sl ¢ 7= 10 el () 530 77 Lncaan Y shae elally daai Lodic ; A3adka
nn 362l 2 ddad pH Gl 10 ) Glicbias (e 7 JS Wy | 7 o ay o sig yuel) 2 ) s 5 5 il sl
5 Gaaill
H;0" 258 Jdsall 38 5l C Ganall Jdsall S 530 g b8 ¢ ol e ) Ll Jeladll (S o) g (S — 1
.8 saaall b [H30']=C oS 13
. Cama paaall G [H307] < C oS 1Y
[H;0'1=10" =107"=1,26 x 10 *mol/ L : <l sliy) jaes Jslas -
el e Jeliill ey ¢ (meall 3S 55 (e il dail 028
[H;0]=10"" =107 mol/ L : Gssssued 55l (aes Jslaa -
ol Jelall dia g ¢ praaall 38 5 (5 sbad Al o2
Cl sV a)lsds NHy' pssise¥) 2505 ) slall & dlathy . NHCl 4lioa mle 58 a5 501 50 -
celall ae NHy' asisell sl Jeldisgd o la leie IS5 i) 5 g8
Gaeall Jelii 58 6,2 el Y pH ) 3 qams . 7 il U sbse Jsladl pH Lan sl slall qee i L3N lola Jelisi o )
NHi'@g + H20ag = NHiag + H3O'g : sl o NHy' imnall
el e Jeldl o e aSas NHYCl e [H30'] &liars . [H;0'1=10 % =6,3x 107 mol/ L
ol Jelitll 4ty ¢« praeal) 38 5 g ki dagdll o2 . [H30'] =101 =107 mol/ L : <Y saea Jslas -
SR GV Gaes ¢ Cumia aes o gaY) 83 LS ¢ Cmn Sl Y paes 1 Millg ¢ 558 (manll slina alS Jelidl — 2
06 ()
HCly + H20p — H30 g + Clg - 1
H;O0'/H,O « HCI /CI : L olislsl)
pH=—LogC=—-Log10°=3 -2
(H;0",CI + (Na',OH) — (Na',CI) + 2H,0 (i -3
(1) H;O'uy + OH oy — 2H,0p :'jlisl

GUEZOURI A.
Lycée Maraval - Oran

2
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(2) pH=-Log [H;0] (<
ldal G OH @Y se 230 G
n(OH)=Cy, V=107 x50 x 10° = 0,5 x 10~* mol
Dol S s Jlae B5asmsall H30T DY 50 230
n(H;0M=C, V,=107 x0,1 = 10 mol
Jelitll aas L8 H30" 35058 &Y 50 230 03 . OH e 2nls 5o e Jelis H30 00 Janls ¥se o ¢ (1) delith o
w (H;0)=10"-05x10"=0,5x 10" mol :
n'(H,0%) 0,5x10™
V. +V, 0,15

[H,0"]= =3,3x10"mol / L

GUEZOURI A.
Lycée Maraval - Oran

pH=—Log3,3x107% =35 : (2) 48Nl i sl
07 G2

CsHs—COOHyq) + HaOqy = CeHs—COO o) + H30 o) : Jeliil) Aalas — 1

L C S5 el s [Hy0'] pssismS) 35l sl 550 qanni pls e Jelitl of Sl s — 2

. C=20x10"mol /Ly« [H,0"|=10"" =107 =1,12x10"mol /L~ s
ol el e il Gaea Jelis ol ¢ C sl 3851 (e B a s sael) 21580 JJsad) 38 58 o Ly
: —Log C 5 pH omdad -3

pH [2,95] 3,1 [325] 3,6 [3,75]425| 45 | 5,1
—LogC[1,70] 1,96 | 2,3 [3,00]3,30[4,00]4,30]5,00

- Jabadil)
: Jdlus « pH=—Log [H;0'] ol alxis¢ pH>—Log C 058 Jslase JS o of Laadls
. [H30'] < C el Gona dasitl (505 1 5« Log [H30'] < Log C 4ws ¢« —Log[H30']>—LogC

pH=-Log C o—'—4
pH

0,5

»—Log C
02 g
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8 Crall)
CH,CICOOH g, + H20g = CH,CICOO gy + H30' (g -1
el Jpaa — 2
CH,CICOOHq + H20q = CHyCICOO g + H30 (g
t=0 [0\ 8 0 0
aallany) adlad) CV-x 53l ) X X
il ) CV —x, 8L Xt Xt

D dies ¢ 2l delitall g aaall O CV = Xpa = 0 aodad Slgal) adil) (e
Xmax=CV=10%%x20x10°=2,0x 10* mol

5 ¢ 5ke JS I3 Y] pH ) ded 8 ALalill 0y B B e i3 Y. (pH = 2,37 o) pH =24 s - 3

tl ¢ delil) Al 8 H30 ' sale S sa ALl a3

xe=n (H;0N) =[H;0' 1 x V=10 x V=102 x20x 10> =7,9 x 10> mol

X 7,9%107° -
LA e el dsail ey o p= L= DT (030 gl ) s
Xpar  2x10
GUEZOURI A. 09 Cadll
Lycée Maraval - Oran .
L il Gmanll e 28 g ans (So) Jslaall (10 100 g 3— 1

(HI O soned 25 Al sal) AW 8 128 g/mol)  n(HI) = % = % =0,22mol

!

(1) pzn; Cum ¢V Leaa 1S5 (Sg) 0 100 g
p=dxpe=126x1=126g cm® 4us¢ Lllanall U< a5¢ po=1g/cm’ ¢ d=2L Wy
L.

y=" =m=79,4cm3=7,94><10‘2L (1) b sl
o 126
n(HI) 0,22 .
HI|= = ’ =27Tmol /L : <o« [HI] 2 Sp- HAsall 1S
[ Vo 7,94x107 A1) 0

tlus o oo (HI) =n (HD) @l e HI @Y 20 ik ¥ yaadll die — 2

-

ol s SVl e g (HD) = CV ¢ aall 38 ¥ sl 22 1 g (HI) = CoVo

Vo cv _ 0,05x0,5

f ~9x107° L =9mL : 4y« CoVo=CV
Co 2,77

DA Akl

02491 mL “irmi gl ¢ 500 ML Jslaad) pas oy of ) haial) L) 4l iy S Jslaall 50 V=9 mL Leas 330
: Sldju|ésdm;.ﬂ‘c‘y‘9 M\;L&\
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tdesc OV =CVy iul e mp(HD=mny (HD) Wl @ Sy dsad) 38 5(0 -3

c, =903 o510 mol /L
200
delall el (S da | slally aeall g Jelall Sl axiill Ao cana) . 2.9 sk Sy Jslaall pH @ Jaad (<
¢ s
- |H,O" |xV, |H/O"
) = =[ ’ ]X 2=[ > ]‘;weﬁﬂ\wuﬁs © o gl
xmax CZI/Z CZ )

Xmax = CoVa Wl ¢ xp =1 (H307) o o oS3 2380 Jpan ity Jolil) dalas iS5
HF.g + H0p = HiO'wy + Fag
t=0 GV, 834 ) 0 0
deldll ey CoVy — x5 3L Xt Xt

107 10>°
C,  1,25x10°
HA JS& (e Ltina L gea Gon 5yl )0 e (05S5 (aitiall (5 5l il (8 aolid) 5 gaall) Sl sl <l )3 1 2 5all
33 paa O L o gf « HI Y HF (0 78 (Bl s ¢ 4358 LIS ol (i saall 038 ) . ((HI ¢ HBr ¢« HCI « HF)
52,05 Jelit Jntasal) e o sf ¢ 9y pall b e it (53 g imgenll o2 (5 i L (o s (manll IS LS | S sl
3 15l e (2 oo AN J el Ulioad im gy La 135, Jas las Gl il g8 ¢ sldll an T 2

eudcuﬂ\é\ﬂ\.}jc T = =1 « (2):‘.§M\‘;ua:\}’_ﬂ\.|

10 Cnadd)
Lycée Maraval - Oran
X
(1) r=—L ol aged i) -2
(ol =i & CH3COO™ 5 H30" ol fiaa JLN pil sall (5 08UY Jiad sl Cany)
— — 3§ 2 - _ _ BQ 2 -1
ZZ—ACHscoo,—4,1><lO S m” mol Zq—ﬂHs(ﬁ—SleO S m”~ mol

DGl 05 dsladll b [OH ] Jwsles ¢ oy = 4 [H,0" |+ 4,[CH,COO™ |+ 4 [OH ]
2) o0, =[H0"](A+4,) <SG [H;0']=[CHCOO |
CH;COOH,y + H)0q = CH;COO oy + H;0'wg
cv s34 0 0
CV —x¢ sl ) X¢ X¢
[H;0'] Asad) S50 (1) @l 5o cond | xpp = CV 5 xp= 1 (H30") o gttt psiil) Jgan (1

o, _ 49x107

A+4, 391 10-3:0’125’"0’/’"3=L25><10*‘mol/1:
+ o 1 x

[H 3O+:| -

x, n(H,0") [HO"|xV [HO"] 125x10™
e CV cv  C 107

r= =0,125 (1) %% o
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(o s pH 3 2as ¥) [CH3CO0 ] % 20 (Sa3¥) . [CH3CO00 ] usds [CH;COOH] st sl (I -3

cadl aey Y sall 22 GV, ¢ paadll 8 Gacall SV s e a4 GV Sin e GV =01V 0 G g

C, = [CH3;COOH] o alall as

GV, _107°x10
v, 100

G, =10"mol / L

[H;0'1=[CH;COO | N ¢ o, =A4[H,0" |+ 4,[CH,COO™ |=[CH,COO™|(A+4,) (=
(2aail) any sl € ) 85 Y Aaill ol Y ¢ 12 mS.m” 0sl) 1,55 mS. m! R op dssaall el maas

o, _155x107

[CH,CO0 | = = —=0,038 mol /m’ =3,8x10"mol / L : 45
A+4, 391x10
H,0"| 38x107
TZ:I: 3 :|: ’ X_4 =0,38 : aﬂ@%ﬂ‘w‘ (A
C, 10
T3> T ol ¢ el Al dans )3 ) i Laea Lase LS - 4
11 Gl
AgCly = Aglug + Clug -1
GUEZOURI A. AgClis — A + . + Cle, -2
Lycée Maraval - Oran 8- & @ e
Ny 0 0
No — Xt Xf Xt

AL a8 8 e 3805 pssoxel FlsE S5« o= 4, [dg ]+ A, [CT] -3
Jas[Ag]=[C1] N o=[dg (2, +4,)

o 0,19x10°

Ao | = = =0,013 mol/m’ =1,3x10>mol / L
Le] (A, +2,) (62+7.6)x107

[4g"]=[Cl"|=1,3x10"mol / L

Al Bl 4peS Caef Y i b el b Al IS il e e ol DSl o (S Y

12 i)

NH3uq + H2Og) = NHy'oq + OH o9 —1

o Cr oY) 3855 pe OH S s3ed) 251 5 5 58 0l el e LIS Jelity ¥ bl jle of s (81— 2
™" ™"

—=—=126x10"mol /L Ll
[H,0"] 107"

AL e Jelill s ¢ [OH] < Cy 45« [OH =

Ty Atlel) anil) A Al Clny a8 e Jelill of o of oS

s adill) Jpan i 138 Jal e
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NHiag + H2Op = NHi'ng + OH g

CiV, s 0 0
CiVi—x¢ 3l X¢ Xt
~ n(OH" OH |xV. |OH" -3
T]: x'f = ( )zl: :I ! :I: ]:1’26XI0 :1,26X10_2
xmax xmax Cl I/l Cl O’ 1

p e delall ) e 7 <1
Y Jstaall e 023l Al aaall 2 V) Ol Cun o OV =GV, Of sl ¢ maail) axy sy ¥ NH;3 @Y g0 220 — 3
y Gl _ 2,5%107% x100 _
C 0.1
Sle dllty Jomnh el slally anall JoSi 0% ¢ 100 ML 4ens Jiie b4ty Vi =25 mL Leaa 330 : a3 k)
L C=2,5%x 102 mol/ L Jsal o35 555 100 mL 4sas S, Jslas

25 mL

NHiag + H:0p = NHi'eg + OH@gH -4

GV, 3L 0 0

CoVa —x¢ L) Xf Xf

OH™) |OH |xV |OH"
X, CrV (oN4 C,
6,31x10™" ) 10" 10 4
7, =————=252x107 Judus¢ [OH |= = =6,31x10"mol / L Uizl
7 2,5%107 s« [OH =1 = s

CSE A e Cimal) Gl OIS WIS il paldiii iy ¢ 7, <7, Laag
13 Cpaid)
GUEZOURI A. (100m1wﬂ) K=lcmw\u.ﬁ :@Mﬁ
Lycte Maraval - Oran (61=488x10°Sm "' o) G =488x10*S
(6,=2,19x10"Sm "' ss) G,=325%x10"S
Ao coo =H1IX107Sm’mol™ « 4, =5,5x107Sm’mol”" « A, . =359x10"Sm’mol ™" o=

CH;COOH(q + HxOqy = CH3;COO (o9 + H3O+(aq) s el & Sl ol Giaes Jelai dlalea — 1
HF(aq) + HZO(aq) = F_(aq) + H3O+(aq) s el & C).-).AJJA:"@J‘ JJE Jeld dilas
(05 (man i b $IBYI (aen) HA sl il Jsaa (1 -2

HA@g + HO0n = A+ H;0'(
t=0 CvV 53 0 0
Ay s CV_x 535 x x
PRI N CV_x 535 Xt Xt

L s Oslan JS ann yind I3 ¢ el 6 Land o 0l slanal) s (0

Xmax = CV =0,1 x 1 =0,1 mol s d)ajdséuakcﬁ“‘adsm
7
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ol Y1 Gaen s b el pai (o

il 058 dlaall 3 [OH] dwales ¢ 0y = 4, [H,0" ]+ 4,[CH,CO0™ |+ 4, [OH ] w

(1) 0, =[HO (A +Aycop ) =55 [H;0'] = [CH;COO ]

H,0" CH,CO0
.G=Ko &M\Q‘n Oy 5 O} é.a,ﬁuam

o 4
o, :i:M:32,5X10_2 S_m_l ¢ 0 :i:m=4,88><10_2 S.m_l
K 0,01 K 0,01

. Xfr=n (H30+) = [H30+] x Vil Jgaa e il

o, xV B 4,88x107° %107

X, = = —=1,22x107 1 a3 (1) 28kal Jlaniady
Aio  ecoo (35,9+4,1)x10
DO souedl Hsl Gaea Al (A Sl aaddl
GUEZOURI A. -2 -3
Lycée Maraval - Oran X, = o, xV = 32,5x107 10 =7,8x10""

Ao + e (35,9+5,5)x10°°

14 Gl
(1) CH,CICOOH(,q + HyOg = CHyCICOO g + H;O'(q : oalelél labas - 1

(2)  CHCLCOOHg, + H,04 = CHCLCOO (g + H30 g
(6,=033mSm' o) 6,=033Sm’ ¢« (6;=0,167mSm ' o) 6;,=0,121 Sm" : gl
CHCLCOOH & <l gilisy) ;i b
: CH,CICOOH aeall duilly — 2

(Wl oS [OH ] dwabs e 0,=4, [H,0"]+2, [CH,CICOO™ |+ 4, [OH" ]

H,CICOO™

alz[Hpj(z + ):g\-’du.,s [CH,CICOO ] = [H;0']

H,0" CH,CICOO™

o, 0121
A 44 39,22x107°

H,0" CH,CICOO™

=3,08 mol/m’ =3,08x10"> mol / L

[H 30+:| =

: CHCLCOOH (aeall 4l

1Ll 0sS [OH [ dwaks e 0y = 4, [H,07 |+ 4, [CHCLCOO™ |+ 4, [OH" |

HCI,COO™

o, =[H30+](/1 ‘A ) - Julus ¢ [CHCLCOO ] = [H;0']

H,0" CHCI,COO~

o, B 0,33
A +A 38,83x10°°

H,0" CHCI,COO™

[H3O+:|= =4,5mol/m’ =4,5x10" mol / L

H,0° ’
(0T 308x107 51 o (1C00H ool it st it - 3

T, = =
' [CH,CICOOH] 107

H.0" -3
. [#,07] _BA0T 685 CHOLCOOH Jebis i Ao 2o
[CHCLCOOH] 10




el waha. yoo7. com

_ [#,0"], x[CH,CICOO™ ],
: [CH,CICOOH],

L (1) deli — 4

[H,0"], x[CHCL,COO™],

2= D (2) Jeld
[CHCZZCOOH]J,

dia 7 5 hae SV € il bgbas ¢« [CHCLCOOH] sl [CH,CICOOH] sl ¢ (AU (el 38 5 (6% o)) 5l xie
Pl ¢ [H30'] asstsoued) 258 585

L o] S (3.08x107
GUEZOURI A. L C‘[H30+]f 102-3,08x107

Lycée Maraval - Oran

=1,4x107

[7,07]7  (85x10°)

= = =4,8x107
© C-[H,0], 107-85x107

¢ Ol e Lol Al 055 e lall pe Gauaaall Jelil Sl 380 duas (8 ¢ el 38 5l Qi uiaeall IS 1Y) —
C S Al il A 4l () 5S5 A s S i A ) paeall o
T Al B nadill Y ¢ el S Gudl Gaaeall (S5 W 1Y daiaia e 4 )lad)
daada
Liaaie) 3¢l ¢ (meall 13 dalal) L1 K, A sead) cull ansit 8 K 03058 <l b ¢ slal) o Cipmnin (s Jeli Alla b
Dol Am geal) (8 il o 6 (e e A
CHCL,COOH / CHCI,COO s CH,CICOOH / CH,CICOO™

15 Cnoadd)
CH3COOHy + H,0» = CH3CO00 (o + H30 (g : 4abadl— 1
[H,0"|x[CH,CcO0 |

0 = Jeladll Hus
[CH,COOH]

LS [OH ] dwlese o=4, [H,0'[+ 2, ., [CH,COO |+ 4, [OH ]-2

o= 11130+ I:H O+:| +4 CH,COO™ I:CH3COO_]
eﬁﬂ‘ Jsx—3
CH;COOHy + H,Oq = CH;COO gy + H;0 g

t=0 Ccv saly) 0 0
sy Al CV —x 33l X X
Al Al CV - Xegq 8L ) Xeg Xeg

(1) a:[H3O+](/1 +2 ) Slls ¢ [CH3CO0 ] =[H30'] of ol © & 5l — 4

H,0* CH,C00
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L AEIS 5l et s ¢ xgg = 1 (H301) 058 Jelill Ay vie of et adil) Jpon (30

X,
_ 7
o= 7(]#130* + lcmcoo*)
el )58l Toall S o (1) A3 (pe
-2
[H,0"]|=[CH,CO0 | = ? __LoxI —=0,4mol /m’ =0,4x10"mol / L
ior T Aencoo (359+4,1)x10

[CH;COOH]=C —[H;01=107-4x10*=9,6 x 10° moV/L 058 o) sl s 2ic — 5

_ [H 30+]f x [CH3C00‘]f (4x 1()—4)2

= S =167x107 ¢l sl s
[CH,COOH], 9,6x10

16 Cau
NHiag + H200 = NHi'ug + OH g - 1
A =735x10"S.m*mol™ < Aopr- =20x107S.m*mol™

NH,
D Eaal -2

Akl Jsaall & Al Ao gill 4080 o8

. 1004 pSm ' ouds 6=10,9mS.m " A s 4G S C =107 mol/ L o xS 5 s ,oliall Jslae

¢ Ahla Jgandl A dlaeal) adl) )3l

G=Ko:all Jsda gy jsasal e jall 5 ¢ Jslaall (g e ja Lah (add (G) Jlae BU of alas o iy
Jslaall 833 5a gall 2 ) 50 Ampiday (315 Ll (5l ¢ Jslaal) padd (0) staal Lo sill GBLD Ll | A0 i g8 K Sus
dsdaall 3 a da sny Jalaall 1 8 A sall W S0 S

e ol LBUL aa) g dagd V) AL 0 5S5 Y Ama 30 a Ao (A (e S s Ui L Ll Ysla 0 2 5 138 (4 2 guaial)

; Eaall) 2 J gaad)

C (mol/L) [ 1,0x 102 |5,0x 10° | 1,0x 10
ocmS.m’ 10,9 7,71 3,44

¢ pH 5 Cazall (DU sl 38 5ill 0y pand 483 @llia 1 4000 45 pdally doe oil) 4801 o8 Uaiia sy jall
. 1 )
& pKa ¢ (cxedll) comall Gl Joall 38 lllga Clus ¢ pH = 5(14 +pK , +Log C) (4 Wlae o)

C(25°C 4aall 6 pKpy=9,2 5 NHy' / NHj o 4ol Wi 8) (aes /ol 4l alal) dagl)
D dshaall G aS g jnedl o)) sl (dsall 5SS s & ¢ pH = 10,6 a3 (als

" 10"
107})11 - 10710,6

[OH™|= =4,0x10"*mol / L

o =[OH (4, +4y,.)=4x10"x10°(20+7,35)x107 =10,9x107S : el s 4l g

4

. NH4" / NH; 488l pKy 4ed o aaied ) 5 Y1 4Gyl ollia 5 de o) BB0L 5 aY) 4l JS s 36y jlall 03y

10
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NHia + H20p = NHi'ag + OH g
CcvV 83l ) 0 0
CV —x¢ 3l Xf Xf
. dege [H307] OY [OH ] =[NHy] Wils e xp=n (OH) o gt a2 Jsan (s
s Jslaall dpe gl LN 3 jle iS5 NH™ 5 OH 0Ll (5 S 53 ]
0= Ay [OH ]+ 4y, [NH [+ 2, , [HO"|=2,, [OH |+4, [NH]

o= I:OH _:I (ﬂ’OH' + ﬂ’NH;)
D Js¥) Jstaal)

=0,4 mol/m’ =4,0x10*mol / L

A A o ~10,9%107°
Lot =N |- Ao gy 27,35%x107

[H;0'] x [OH]= 107" sl sa,)lill elasll (e 4mad H3;0" 2Ll Jsall 58 1)

-14
JEUPYY FURK. SYRLY [Hp*] = 41010_4 =2,5x10"mol / L
X

D AG Jslaall
o, _ 7,71x107

= —~=0,28 mol /m’ =2,8x10"* mol / L
Aoy A 27,35%10

CANITAE

+ 10_14 -11
I:H30 ]=W=3,6X10 mol/ L
8%
C LAY J slaal)
-3
for ) =[nH, |=— D 223X 6 155 ot /m® =1,25%10 " mol / L
Ao+ Ay 27,35%10

-14
[H,0"]= L_4 =8,0x10™""mol / L
1,25%10

 slan S b pall Al gl dan

_x :[OH‘] a

T
X0 C
4x107 .
GUEZOURI A. .= . ——=0,04 : Js¥ Jsladl
Lycée Maraval - Oran 10
2,8x107
=———=0,056 : S4 Jslsdll
27500 v
—4
7, :1’2’;-%:0,125 Gl J sl

11
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17 el
2(Ag",NO;) + Cu = (Cu®",2NO;y) + 2 Ag : Jelaill s
(Wb e 33)i NOs ) 2Ag + Cu = Cu®" + 2Ag )il
8 Al gl Jsan A ) aldail () 5aSl o Fuadl) o ) sl il g SSIY) anas LiSaly (uladll 550 1 jell

. ‘_A};}!\ 32 4l
) . I:C 2+:|
Okl LY Qr ik B olem Y Ag s CulxsSs D deldl) oS -
" [ae'T
n(Cu):ﬂ: ’SS:O,lmol ol e dpes -2
M 63,5
2Ag"  + Cu = Cu' + 2Ag e dsa
CvV Mo 0 0
CvV-2 Xéq No — Xgq Xéq Xq
GUEZOURI A. ay
Lycée Maraval - Oran [Cu :I ; )
[4g7],
I:Cu2+:| E— LAL\]LU «n (Cu ) Xaq (’M‘ d}h Cre Ll
CV -2x,, . . .
[Ag7]|=——"% s n(dg")=CV -2x, #5dsm ooy,
Xy,
7 xéq V - . -
(2) = ;= =0 (1) Al & g el
(CV—2xéqj (CV -2x,)
eq
4

Aol an S elldy ¢ (2) Adlad) b X =1,0x 107 - 4,8 x 10 mol  oasas &lld e Sl <1 - 4

(K=22g mol” o) K=22x10") .K=2,2x10"

o ox, Vo (107°-48x10")x0,02  2x107°-9,6x107"
C(Cr-2x,)  [01x0,02-2(10° -48x10"Y  (9,6x10™"")’

CK=2,17x10% 2 ¢ 2 x 107 daiill el 9,6 x 107" dail) Jansd) & ags
s Al ¢ (K 3k oial Jl1) 72 (Agh) = CV =2 xg= 9,6 x 107" mol o5& o)l sl e - 5

cv -2 X
[Ag* )=t 200 4 6107 mol/ L
0,02

s i elld Jal e ¢ Vgl aaall delitall dpant cangy Xypay e S

x=0,1 mol Fiwis¢ pp—x=0

12
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_CV0,1x0,02
2 2

Yo = 107 MOl 555 4a s ¢ aanal) Jeliiall o Gl ol g MLy ¢ Guadl) ) ol Gl & x 2l 5 psiiall ol

X =1,0x107mol Fiwis CV-2x=0

X, 107 -48x107"

A e el S 7= — =5 2l delil g pil A
18 Crail
(2Na', SO3* )y + CH;COOH(,q) = CH3;COO (o + (Na', HSO;3 )gpq @ Joliill daaa - 1
SO;” (49 + CH;COOH,y = CH3;COO (oo + HSO5 D1l
-2
SO;* 49 + CH3;COOH,y = HSO3; g + CH;COO (4
t=0 C\V, Vs 0 0
lleny) Alad) C\V:—x C,V, —x X X
Al AW Ci\Vi—xr CoVo —xr Xr Xf

_[cH,CO0 |[HSO; ] _ 0x0

= = -3

" [SOF]ICH,COOH] ~ C,xC,

" [CH,C007], [HSO,], ¥
7[5O, [CH,COOH), (G~ )x(C; —x,)
(ﬁgl it g S il ) Ol sbatie e laiadl Y go 22 Loal ldanall ey« z—:x—f il Aileal) Aual) Lol
xmax
: “—‘& (1) 483Ul (f U‘:’J’:‘n—’} ¢ Xmax = CIVI = CZVZ UA“
2 2
0 )cf2 ( X, )2 X, R
"/ (xmax xf)z xmax - xf xf (xmax _ 1) 1 _1
GUEZOURI A. Xy
Lycée Maraval - Oran ,
T
Qr,f - (1—2')2
7’ .
(2) K= ~ 4k Q=K ol -5
(1-7)
JK V251 T
r= = =0,94 i o JK=—— 1 @ (2) Ailad) i
1+VK  1++251 1-7 @

13
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19 (il
(Na+ ,HCO3) psgpall Qlig S g:hi A Ol 2 seaial) Jslaall ; paaal
HCO37(aq) + NH3(aq) = NH4+(aq) + CO327(aq) . dc\éﬂ\ dalas — 1

el Jgas — 2
HCOsayp + NHyy = NHiwg + COs (g
=0 CiV4 GV, 0 0
FRESE N C\V,—x CoVo—x x x
Al sl CiVi—xs CoVo —x Xy Xr

[0’
" [HCO, TN

0,

_[NHTCOT]  0%0

GUEZOURI A. 0,.,= . =
Lycée Maraval - Oran [H C03 ][N H 3] Cl X Cz

2
X

(1) Qr,f’:K: f -4

‘ CV=x )GV, = xp)
. . X
Lol Jelil o G Alla b aaal) Jeliiall aad ciny e ealie) A3 233 Sy ¢ =L L
X

x=CiVi=0,15x0,03=4,5x 10> mol 4xs¢ C;V;—x=0
x=CyV2=0,1 x0,02=2x 10> mol 4ws¢ C;V,—x=0
Xmax = C2Vy  (Mllis ¢ oLl Jolae o aaall Jelitall of pitias
(CIVI=225CVy)  CiVi =225 X il eoaldea e

2 2
X Xf

S . 54 PRI
= = - (1 MM\@ 923
0, (2,25%,, —X )Xy =X (2,25xm_1)(xm_1) (1) Aua
s X X
A A
0~
M(2.25 (1) @25-9d-0)
T T
z_2

LT dsedl iy 9 = Al Js3 - 5

2,25-7)1-17)
?=Que(225-3251+17)
Qui=K=79%x107 Wiy ¢ (Qur—1)1>—3,25Qurt+2,25Qr=0

(U2fr) 10=-0,59 ¢ 11=0,32 La (i Ladaey AU da 0l (e Aabaall Ja

C32% A Sl pamill

14
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20 i)
GUEZOURI A. 2 4 Aot = Fet .+ + Jelal) Adalas —
Lycée Maraval - Oran Fe (aq) Ag ) Fe ) Ag(S) ’ !
F 3+
m  oo-tl
[Fe™][4g7]

Al 3l e N daal ) o5 Jelin gl ¢l Jeliilly pals K= 3,2 ool b asall o) il s
0 __10° oo - N Al

" 107 %107

-3

0 =ﬂ:0,5 < 3Ll s

" 10 x10™!

a8 Y gl e ol Alla 3 ALl o oline 13gh ¢ Q=32 S pillall saa) ilaas J -3

138 dal ed ¢ Qp iy (S gati O iy Q= K gy (Sl ¢ 4515k e dlaall 03 ¢ Q> K Ly 1 1 Adlad)

Oe dnaiiy Ag' s Fe?t () el o of ang 138 e L alial) 31335 (1) A8 8 Janadl Gy (o any a3

C el pad Aleal) sasi My ¢ Fe

Ol 13 dal e ¢ Q2o S sali o iy Q= K g S ¢ L)) g e Alaall 03) ¢ Q< K Laay ;2 Alal)

¢ Ag" s Fe'' Gedaliy Feol d (x) pdil) Gl of cang 138 ina | alial) Gy g (1) 280l b Jasd) 313 35 of camg

STO PRI PEN | RO g i

¢ sa Jeliall 1agd o) s il 0o Gl ¢ alal e Jelall g il Jell (1 Aladl) IV Jeal) i — 4
1 1

K'=—=—=0,31
K 3,2
K=3.2 ¢ saball Jeliill s el Jelidl (2 Aall) ) Jyail) b
: ‘j‘,“ﬂ Al —5
Fe*' ag +  Ag g Fe''vg +  Age
102 102 102 10"
102 +x 102 +x 102 —x 10" —x
1072 —x . et s " . e
K= m =3,2 éul-’j ¢ O Sl shase Jelail) uS (585 () 53 xie
+x

32 +1,06x-9,7x10°=0 5 102-x=32(107+x)’
(e (mse) X3=-0,34 5 x;=875x 107 1Lt ¢poda a3 Al syl (o Aslaall oda oy
xr=8,75 x 10° mol s (el aaal)

: Lol el S

Fe™' Ag’ Fe'' Ag

10°+8,75x 107 =
1,87 x107 mol

10°+8,75x10° =
1,87 x1072 mol

102-8,75x10° =
1,25 x10° mol

10'-8,75x10°=
9,1 %107 mol

15
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s dgilnadal
Fe*' g + Aglug =  Fe'lng +  Agy
10! 10! 5x107
107" — x 107" —x 5x10° +x
5x107° +x . L et e . . L el
K=——"-—"-=32 : Al )l Cullhglus deldll s ¢S o)) 5l die

- (lO"l—x)2
32X —1,64x+0,027=0 s 5x107+x=3,2(10"—x)
(107" oo ST Gasipe) xo= 0,49 5 x;=1,71 x 1077 : Lea (poda a4l ds ) (e Aolaall 028 oy

x¢=8,75 x 107 mol st el i)

s s lel) G
Fe’" Ag’ Fe'* Ag
101,71 x10°=| 10" 1,71 x 102={5x 10°+ 1,71 x 102 = | 10 '+ 1,71 x 10 %=
8,3 x107 mol 8,3 x107 mol 2,21 x107 mol 11,7 x107 mol
21 Gl
CH3;COOHq + Hy0q) = CH3C00 (oq) + H30'(5q : Jeléill dalaa— 1
el Jsaa -2
CH;COOHgq + H,0qp = CH;CO0 g + H30 (g
t=0 CoVo 83l 0 0
Aol adlal) CoVo—x 5L X X
At Al CoVo—xy s 27 27

Xmax = CoVo Wiy ¢ xp=n (H;0") il pail) Jyan 3

Yo ny(H,0") _ [H,0°]xV, _ [H,0°
X Gy Gy G,

[CH3COO ] usls [CH;COOH] s wsihaall - 3
[CH,COOH], = C,~[H;0"]=C, - C,xt =C,(1-7)

[H,07]=[CH,COO |=Cyx7 145 ¢« 7= ] a3l A g Lowal)

_ [#,0"], x[CH,COO" ],
[CH,COOH],

Lagasllcnlh - 4

A

GUEZOURI A. (1) C02 X 7° 2
Lycée M 1- = =
ycée Maraval - Oran 4 Co (1-7) 0 -1

16
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Dl ol (1 -5

Co (mol/L) 1,0x 1072 | 5,0x10° [ 1,0x10° | 50x 10"
Tx 1072 4,0 5,6 12,5 16,0
1
X =F(L/mol) 100 200 1000 2000
0
2
Y= 17 16,7x 104 [332x10% | 1,78 x 102 | 3,04 x 102
-7
2
a=K, S0 Y=aX e B DK g (1) B e
z_2 -7 0
1-7 Ol a )y (<
/ &J‘Lu -
HN —
/
0,05
] ~
200 CL(L/mol)

0
(Y=16,7x10"*¢ X =100 L/mol) Osiell e 38l K i seall culi o dal

_16,7x10™*

K
4 100

=1,67x107

22 Gl
Demoal JS sl — 1

S() d}u\ C0=0,2 mol/ L V():SOO mL
Sdsladl [ C=2x10"mo/L| V=1L

50mL ¢ 20mL ¢ 10mL ¢« 5 mL : 4)be Glale b Jead) e oS ; A2adla
CV:COVO’ g\c ;LAS‘&_E:\.CA}L«J&CMY ny (C2H5COOH) hﬂgﬁb;ﬂ\w&‘}f}a e
Celall Al Gty S slaall (g 0230 ) anall 58 Vo Gum

= 0,1 =0,2 mol/L &4
0,5

C, =

)
8

17
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=C_V=2><10’3><1
C, 0,2

slall aaall Qa5 o8 ] T dinas Jlida b niaiy S Jstaall (0 Vi paall 10 mL Lefins A dalal) ddan) g 330+ 48y k)

- S Jolaall e ellly Juanis kil

( 2,0x10° mol/ L ul) 2,0 x 10 mol Jsail zaaiall Jelill 23 Y gan 238 : prasasi — 2

v, =10 mL

D edl) Jgan
C,HsCOOHq  + HOpy = CHsCOO g + H;0'wg
t=0 2x107° 33y 0 0
Ay A 2x10° —x 3345 X X
el Al | 2% 107 —xy, s ) Xeq Xéq

S [OH | dwals e o= [H,07]+ A,

H,0" W HCOO

[C,H,COO™|+2, [OH] -3

LS [H307] = [GHCOO] dws « =2 [H,0]+ A,

H,0* L\ H,COO

[C,H,COO™ ]

(1) a:[H3O+](/1 +A )

H,0" C,HCOO
X¢ . . .o )
GUEZOURI A. [H,07]= 7[, Sals ¢ (H0') =xgq Wl o3 Jgan e
Lycée Maraval - Oran
xéq . TaN a . -
1) o= 7(&}{30 + ﬁcszcoa) (1) BB b g sl

(6=62x10"Sm"' ) 6=62x10°Sm': aai -4

e sil) AU (g A (|

=) pase el dsase e e Cllly ¢ Ao ) LB (ulia e Slen 2a 1 (W) ARkl -
L Sam ! o e T s AU Aad Sleall R3LE Lo | R il 458 (i ol Jlaadl 8 el esi W

Xiad (pgingiaall G L sbie Uil oS | i dant | (G) U slanall A0 Guldl B (8 408 Jaais ;A0 ARy k) -
o AU Gl asy Lee Jslaall Ll 5 Slat ity 0 (S atasall Ll 550 O ¢ | pabasa | i 58 Jamiand W) Ugy Aaiiall
(G

I ; ;
ALl e ¢ e il A g G=% R G=Ui A o o5 ¢ ) Guliie e datial il 505 1
eff

el e Ale diad s el il K

S Y (107 mol/L 5 1077 mol/L ¢ 1o seana b 58 5 (5% of Sadl) (1a ) 833ma Jillas Jamtioss of i (2
e o= C i i A ot Mallyg ¢ Jglaall 3 s (3l gras (1) A2 Ll Al all B (3 )5S 50 gl
Jstaall gl 351 e Alin (585 4 o Vadaa Jslaall S 13 Ul ¢ i
LA e el oda (13S0 OIS 1Y Ll ¢ s3aa Jolaa dal s 2, 0 =35x107 S’ mol ! e
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Vo

V=1L=10"m’ ol el g ¢ x, = GV s die il i (1) Al ge (o

éq
/1H30+ + /ICZHSCOO'

_1x107x6,2x10°°

X,
“ 38,58x10°°

4
[H,07]=[C,H,CO0™|= %f _Léx10™"

10—14 10—14

=1,6x10*mol

=1,6x10"*mol /L

[OH ]= =6,25x10""'mol / L

T [H,07] 16x10°

['C,H;COOH], = C~[H,0"] =2x107 ~1,6x10™ =1,84x10"mol /L : 0% 03l s e — 5

o _[GH.COO) X[H.07], (1,6 104

= 2 =1,4x10°°
[C,H,COOH], 1,84x10

GUEZOURI A.
Lycée Maraval - Oran

19
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I ) AY) A ) &) ) ghatl) Jo¥) lisd)
Glsil Alla gl dyibras Alay | ghat 04 33l
GUEZOURI Aek — Lycée Maraval - Oran eidal) QUsl) o et J gt
23 Gl
CH3COOH(aq) + HzO(l) = CH3COOi(aq) + H30+(aq) -1

CH,CICOOH,q) + H20g = CHyCICOO oq) + H30 (o)
Delall ae cly Y (aea Jo i 208 Jgaa

CH3COOH(aq) + HzO(l) = CH3COOi(aq)) + H30+(aq)
t=0 10~ sy 0 0
AEnY) Ak 10° —x 304 ) X X
Al s 107 — x¢q sl Xéq Xeq

Delall za REPLLENIESTAN Lﬁﬁéi o Jeldi pas Jgan

CH,CICOOHy + HOq = CHCICOO (g + H30 (o
t=0 10~ sl 0 0
LlEny) 4wl 10° —x 3L ) X X
Al Al 107 — x¢ s ) Xsq Xéq

pH ) Ui oS allall ol by ¢ K= 107" clall go il elasll 33l KU 25°C ol sladll 5 ) ya A j0 yiad 1 A3adla
pHy =2,7 « pH; =3,55 «xijill e Laa
s i) (aea Jslaal dpdlly - 2

4 10 10
lor |- 10777~ 2,82x10°
Dl e R 3 )8 g gana (s staall B da sall 3 5) 50 & gana o ¢ Ll jeS Alsine illaal) 5 (ye B3
[CH;COO |~ [H30']=2,82x 10* mol/ L : <& [OH ] Jwalis ¢ [H30'] = [CH;COO ]+ [OH ]
© 4y ¢ C;=[CH3;COO |;+ [CH;COOH], : o saball Llias) o) sl Caven
[CH3;COOH] = C, — [CH;COO ;=5 x 10° =282 x 10 *=4,72 x 10> mol/L
Dl i) slS alal Gaea Jglaal dpdlly

=3,54x10" mol /L« [H,0"|=10"" =10 =2,82x10"* mol /L

—14 ~14
[OH’]= 19 — = 10 —=5,0x10" mol /L« [H3O+]:10"’H =10 =2,0x10" mol /L
107" 2,0x10

Dol ¢ AL 3 ) 58D ¢ gena (5 g Jslaadl 8 Lin gl 35) gl £ gane (8 Ainl) Jaliad) ()55 e
[CH,CICOO ]~ [H30']=2,51 x 10> mol/ L : <& [OH ] Jwals ¢ [H;0'] = [CH,CICOO ]+ [OH ]
© 4y Cy=[CHLCICOO ]y+ [CH,CICOOH], : ¢ manll 5l Jalinil () 55 Coues
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[CH,CICOOH], = C, — [CH,CICOO |;=5x 10" =2 x 10> =3,0 x 10> mol/L

B [H3O+ ]f x[CH3COO’]f B (2,82><104)2

K, = = ——=1,7x107 -3
! [CH,COOH], 4,72x10
H.O"| x| cH,cico0™ | (2x10°)
KA :|: 3 ]/ I: 2 :I/ :( x 3) :1,33X1073
: [CH,CICOOH], 3x10

(s paaall (58 LS Ky Al S LK) el piliY) (mes (e s 8 el sl 5K galal Gaes - 4

&3S 55 ) 3 ol ol a1 L alial) ity g Jassall ala 3y of cangy ST A 138 06 of da (e adl Ky s jke 8 a3l
DS iy Adal oda by ¢ gmanll 280 o)) il (JES sy pass)  CH3CO00™ 5 H3;O' oo Ll

.ol 2 sa 5all CH;COOH

Comlite €y 5 Cp omaand) 1 3S 55 S ¢ s Asasaa 15 jlaal) o8 1 Adiada

GUEZOURI A. 24 &

Lycée Maraval - Oran n
(1) = £(S)dsal hyd 5501

a

(1):‘.§M\‘;n:‘m’.~\§u@}ﬂ.}j‘ n=ﬂ=0,305=2,5><10_3 mol UAAA.“CN}AJAQ \.u..ﬂ
M 122
3
ca=%=5,ox10—3 mol | L

Ca Va=Cp Vip 48l (e @lld g ¢ 58Sl o 5000 o) Jslaal) aaa s — 2

V -3
. . v, =Ca a=5><10 :10=10mL
"] £ Cb SXIO

s oY AY UL s,
Y : (1) Gl
i e (2 5 ke laal) aaal) G o2
/ (1) toolia ¢ 3,3 (5 g V) pH oY
D . C O sl dad a5 [H30] = 10> mol/L
il i ST vie Giladdl o) gl paa (I
Vee=10mL oY (85 ¥ 138 5¢ 20 mL s

APA

o
7,8 = === =="=""1"—=4

i

i

2 10 Vs (mL)= 8l Glals (IV) 5 (1T ) i)
(LS 8 pH=11) 7 e ST LS 3 i) pH oY Opaes B olaay Gl y Gl

25 Caidll

[HCOOH] 4 4sbes [HCOO ] 4 siall Aol () 55 (pilall adals Ao 6 — 1

[ HCOO™ |

A8l 4

pH =pKa 4s¢ pH=pKs+Logl
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pKa=3,8 ¢l¢ 3.8 dall ani pH I Hsne o bl adalis ddaii Lalinly

(Jsall Lhail) [HCOO =93 % 5 [HCOOH] =7 % i pH=35 Jdalx -2

sl e 100 % 52 oAl o siall Gl ¢ e o alais « [HCOOH] = 2 [HCOO] of Wi - 3
3[HCOO ] =100 :4xs¢ 2 [HCOO ]+ [HCOO ]=100 : &3 « [HCOOH] + [HCOO ] = 100

[HCOOH] = 66,6 % giiwis « [HCOO ] =133,3 % : Julus

3,5 5 Ofedll G Gl sl pH

okl [ HCOO™ ] P L | HCOO™ | ) e £
= +Log—=———=—-= +Log— @ =S = +Logr——= 48 laatina) Sy
pH =pK, gz[HCOO_]pA g5 pH =pK, g[HCOOH]
pH:pKA+L0gl:3,8—O,3:3,5
% 2
A
100 % 4
93 %
50 % |
7%
» PH

26 il
@bl Caladll ool Ul g ¢ 2 sua¥) o sl oI ol o S Wi - 1

3,1 4.4 4,8 6,4
T
N\ J

-
A 48 5 44 Ol o seane pHA A Jslad)

6,8 8,0

«—

5,2 6,8
iir~ I
—
6,8 6,8 4aidll Jlsay pH4 B Jslall

B

8,2 10,0 11,6 14,0
- J
Y

C

11,6 5 10 Ofiedll G Hspane pH 4 C Jsladll
OV et e 3080 gl ¢ 5l (Blati Rl s Gl sl s ¥l Y ¢ B8 Gl i A G2 pH I a8 juas ; dd3adle
gy
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s A3yl Dl pH I Gl Lplany L 4880 .4l)

10 Al e JBT LedS ApnluY) eiliia s gan (Y ¢ il 581 028 Ao 5 Ll Jlaal gl 6 sal (S Y - 2

11,6 e B Ay 82 5350 dpmaall dbeall 48 (5585 (ke @3S (e diat G any C Jslaall pH ey 53 Jlaall Ganas S

27 Gisadl)

HCOOH g + H2Og = HCOO o + H30' (g & Jelidll dlalas — 1

HCOOH(,q + (Na’, OH )ug = (Na', HCOO )uq + HaOq : s pbed) Jeliidlabaa (1 -2

(slall 3 Aad e 30l Na™ oY) HCOOHgg + OH (o9 = HCOO oy + HyOp Jlsid) i

s Aiada

(Ll 35Sy o g g 5) ¢ b6 plad) Jeli (o cha gyl AT 3 2SS (o 53 Wil d = 5 L3 6 plad) Jeli & Linaa g
D5 GV, =Cy W, n s L il o Jelite S Sale S (05 S e (o

yo GV _0,1x80

b = 32 mL
2 C, 0,25

[ H,07|=107" =10 =1,6x10"* mol /L 45« pH=38 sl (=

10" 10"
OH  |= = =6,25x107" mol / L s 25°C daall 8 elall (o )il elaall
o] [#,0°] 16x10° © s

n(OH-)=[0H-]xGVbE +Vaj=6,25x10_“x96x10_3 =6,0x10™"% mol /L : 4 OH sske 3uaS Ll

=0 3daall 8 Gulu) s (el Bale S Y 5l a1 a3E30 J gaa
n (HCOOH) = C; V,=0,1 x 0,08 = 8,0 x10> mol/ L

il q| - 1 i - 1 -
Jie Caladll u‘u\uy‘wﬁaﬂ 'YK 4 :EVbE ol ¢ n(OH ):CbeVbE =0,25x0,016 =4x10 > mol /L

Xeq = S Caai die a3l o yig ¢ HISH Coua

Xmax =4 x 107 mol  Jillis ¢« OH 58 sl Jeliiall of abes

HCOOH,y + OHy = HCOO (9 + H,0y
t=0 8x 107 4x10° 0 sl

sy L) 8x 10°—x 4%x10° —x x 3L )

Al Alal) 8x107—xg | 4x107° —xg Xéq 33y

s laa R pla Ll xg, Clea dal 0
L (8 ol Jan 00 Bl o2y ¢ 1(OH ) =6,0x107"% mol / L\l S SIS s vie (531 &yl
Xeq=4x 107 —6x 10" =4 x 107 mol : Sl « 4x 107 - xg
A A8, yhal)
Xeq=n (HCOO) pll Jsaa (s Ll
[OH ]+ [HCOO ] =[H;0"] +[Na'] Loy diadl) Jaliail ¢ i3
4

GUEZOURI A.
Lycée Maraval - Oran
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_C,xV'_0,25x16
V,+V' 9

[H,07|=1,6x10"* mol /L [ch] =4,2x107 mol /L : s

[OH ™ ]=6,25x10™"" mol /L
[HCOO ]~ [Na']=4,2x 10> mol /L <« [OH ] Juealss
Xgq=n (HCOO) =[HCOO ] (V,+V*)=4,2 x 107 x 0,096 =4,0 x 10 mol il

-3
"éﬁ\a.d\ Jcli\u‘ C_\.\.\.uu_"'" IAiag ¢ T:—xéq =4X10
x 4%x107

max

=1 B ladll Jelal Al aasill A s (3 jlall (gaa) Ao 5

el Jelsd s
Coa Ada5 b dath g 2l ¢ cala) Jladll (e Ciliae ana o Aol 5 Algl) adiil) cauns of Sy 1 Ad2adka
(paadl 138 &) vie el pH A5 Caliaall ol slaall aaa oy O 3 slina ¢ 53LSI)
28 Cuadl)
C6H5COOH(aq) + HQO(I) = C6H5C007(aq) + H30+(aq) . dc\éﬂ\ Aolas — 1
-2
el oda aay o Ay ldans) Adadi sasy Al o3gd (U GE) o Ly = f(x) AN oS Azl 5 sk
. caldaasy) ddasy dliald dasy f”(x) =0 Aol da )
o allaady) Adadi Alald (i Ll 40s gy e elingd f7(x) JsY) EEd) by Lasy o

Sl AL a aa Aaal s Laalaa) ¢ Cillandl i e (s sing dls pH = £ (V) oo Al Ui pia s dunail

LSl dhady ey (Leal) sl BN SR Gl of 138 i dpH s Al sda (3iia
B
- - H - v 2 1
danl g V) Al Y Ung =g(VB) Ol (1 ¢ Vi s pH el adll e 4y oS pH:f(VB) Oolall ¢ ddaadla
B

- e slaa el

alanl) Al ALald _a anal) 138 ded Y Vip =8 mL ;S die Cliaall ulad) Jslaall aaa it ] — JSE o

dpH
g(Vs)= av,
B

Al

GUEZOURI A.
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pH
f
5t —
T
£ |
. _dpH
| 8 EREE . _ / . > v
i Vi (mL)

5 8
1 -Jsal

pHE = 8,4 58Sl A1ai (i 5 2an3 &y 31 siall lulaal) 48y jla o) gog ¢ 2 — IS (e
pH

.
-
.
.
.
e
e L
8,4 4
........................... g A1 S g I iy g o g g
> e
7
4
.
.

Ras / 2 - Jsal

4,2 P

J

GUEZOURI A.
1 Lycée Maraval - Oran
\ T T T Ir
I I I I » V5 (mL)

1 4
c ik ¢ 7 (CeHsCOOH) = n (OH) LY Y e 2aa] L glos (rmeall @Y e 220 (6K 5K Adals 2ie - 3

c _G Vi, _0,1x8
Y 10

a

=8,0x102 mol /L :4ws ¢« CaV,=Cp, Vie

[H;0']1=10"=6,31 x 10° mol/ L iy« 4,2 Faill sl z3all pH 058 V=4 mL axall dal e — 4
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1o

7 (OH) = [OH ] x (Va + Vi) s## OH &sese Ul [OH” |= -
B X

=1,6x107"" mol /L 4

n(OH)=1,6x10"%x (10 +4)x 10°=2,24 x 10 > mol/ L
D) Jsaa A3 - 5
CaVa=0,08x10x10°=8,0x 10 mol & <bsiull (mes sale 48

CoVie=0,1 x4x 107 =4,0x 10" mol & ¥ (aes 3ale S

CeHsCOOHy + OH g = CeHsCOO (9 + HyOy,

1=0 8x 10 4x10" 0 sl
Aleny) s 8x 10*—x 4x10"—x x 334
Al s 8 x 107"~ xy 4x 107" x4 Xéq 3aly)

a5 cn (OH) = 2,24x10 2 mol/L 58 OH &Y se 23 z3al 3 Ll S Vi =4 mL aaall il Love
Xeq=4x 104 =224 x 107 =4 x 10* mol : Iy 4x 1074 —xy 4

Xmax = 4 x 107 mol JWls ¢ OH 258 (sl ¢ (lbu¥) 58 3adl) Jelisal

Xy  4x107
X 4x107*

max

i Jelii s b el Jelii o mitiuis ¢ 7=

=1 0 o B Jelis 3l Al Al

(30 L) 29 cuail
. Cp vaeall Jsall 5SSl [H;07] Gm QU i (aes 9 (il aes) el il s o (i (SI—- 1
[H;0']< C; 4ws¢ C;=0,10 mol/ L wals [H3O+} 10777 =10 =7,9%107* mol / L &

i yaes s Ml ¢ elall B LIS 5 s ol @l Bl Gaea o i 138 (e
CsHsCOOH,q) + Hy0 = CeHsCOO (o + H30 (g & sl g Jeliall Allas — 2
| H,0" |x| CH,CO0 |

[C,H;COOH |

OH « H;0" ¢« CgHsCOO™ « Na' 2l 5ill Lo (5 5ing o paguall @l g il Jlall Jlaall -3
. G Gaead (381 e bl @Y Wl pe Jeliii CaHCOO™ @l 5 5ull 33 )l ()
(1) CgHsCOO (o + HyOg = CeHsCOOH ) + OH (5 @ s WS (15S5 slall g Lo lis Alalas
Al Axgada 13 Jslaall 138 e lae OH 20 55 Jsbaall Gt oLl pa 138 Leleling
. CoHsCOOH (aeal) QS 3123 Jslaall 8 OH 2,05 sl ) Ll gl i (B ol Jsis Y 1 f3a

C H30" 2))ss 2 pH Y g gl | pH ) pad ¥ Gaaall @il 3o oY Uad 23S s
(el Sl A g (3 o g guall g 3l gl 58 A G G G bl (o il g ) B )E O (S
COH )il Jdsall 35l ¢ slall (LIS 2 550 o g geall &l g 50 Y ¢ 2l g 5l

K, = : CHsCOOH / CeH5CO0 ™ Afill dm saall s 5 5l
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)l 5l (Asall 38 Sl i elall (oo L) elaadl (e ¢ [H3O+J =107 =10 =7,9x10° mol /L '\

107 107

= 5 =126x107" mol / L : 3854
[H,07] 7.9x10

(o™ ]=

LGz (el gl s s ¢ [OH ] Oe 0558 ST aagll s2a s C, = 102 mol/ L Ll

(1 bl lail) elall ga il g jall Jelis Alslae LisS - 4

[OH‘]f x[CH;COOH],

K= el Tagh ¢ 31l s

[C6H5000—]f

-5

| CyH,COO™ |
[C,H;COOH |

pH = pK , + Log A (4

& bl a5l )38 55 068 ¢ CgHsCOOH / CgHsCOO 4l pH = pK oy Jstaall 8 ¢ 6 Lal 4l i

Al 3 2ial (e ST el o 6l ¢ L [C6H5COO_] 0 Ka oo ST pH L L
sl (A2 e N Jd Ol ¢« Lo >0 moa SREBT .
. A ; , | CH,COO™ |
Ll < Alaid) daall L.,S‘ ¢« CéHsCOO s pH =5,2 dal Ge lziall 2 ydll o S &tﬂh‘g ¢
[C,HsCOOH |
el

pKa =42

<lxie  C¢HsCOOH T e CeHsCOO

l | >

pH=3,1 pH=5.2

GUEZOURI A.
Lycée Maraval - Oran
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pKa ' ple—6
pKa pPKa
Ar A
1 OH +14 Hx0 T OoH +14 Hy0
o NJ\ o k¢
£ o £ wa
kE': j \ga
'.E.' 5 M SE.' . B
E A E A
Cg; CHsCOO  +4,2 C¢HsCOOH a C[,’; }j:
H0 +0 H,0 v H:00 0 H;0 4
— o — —~— _J
St Jsdaall a9 peal) daS 5y (J s-laa
Dpsnisall S50 ae S delii Al - 7
C6H5COOH(aq) + ( Na+, OI—F)(aq) = (C6H5COO_, Na+)(aq) + HzO(l)
C6H5COOH(aq) +OH (aq) = C6H5C007 (aq) + HzO(]) “)‘-‘435‘ }i
| CyH,COO™ | .
= ool sill
[CHCOOH || OH |
GUEZOURI A.

Lycée Maraval - Oran

(29 ) 30 Croail
(4,18 u&l) pH=42
HIn g + H2Oq = H3O+(aq) +In (g :delildhlae — 1

[H30+]f 107" =102 =6,3x10° mol /L~ -2

n(HIN)=CoV=29%x10"*x0,1=2,9x 10" mol & &yl aesllsale i — 3

Hingg + HOp = HiO'pg + In g e Jsas b
t=0 29x107° 33y ) 0 0
Jeléll ddes 2,9 x 107°— x¢q 33l ) Xeq Xeq

xe=n (H30") 5 Xpax= Co V1wl axsill Jgan e

. H.O" |xV | H,O" -3
T :[ 5 J :[ ’ ]:6'3"104:0,21 A el gl dail
x CyxV C, 2,9x10~

max

elall & LIS 2y Y (kal) i) el s ¢ 7 < 1 Aledll paill du Lal
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[H3O+}<[ln } ;
(1 K,= [Hin] A (HIn/In) oaes / ol 4000 dimgenl) culs - 4
n

. Ka=K Wl 8 ania ol 4 -5
HIn ¢« In ¢« OH ¢ H;0" : o Jsladll b saa) siad) dlasl g1 539

[OH‘]:%_;;_S:IﬁXIO‘IO mol/L « [H0" |=|In" |=63x10" mol/L

[Hin] = C, [ H;0" | =2,9%107 ~6,3x10° =2,27x10" mol / L

2
6,3x107°
—( ) =1,75x107 (1) &Nadl b Loy sailly

ol g skl sl o Jsaall (e iy ¢ pKa=—Log Ka=—Log 1,75x 107 =4,7 -6
. dsnSsas
GUEZOURI A.
Lycée Maraval - Oran
31 Gl
NHuq + (H30', Cl)ug — (NHy', Cl)uq + HaOqy  : sosbaall Jelii dlalaa — 1
(sladl 2 Aad 2 33)L5 CI')  NHzag + H30' a9 = NHi' o + H2Og |juaial f
+
[ NH ] 1

+ = PP :109]2 :1,6X109 o))l i — 2
[#,07 ] x[NH], K, 107

(JSall il 5l Al — 3
) SR R ——— SadEEEE el JS U Aglas £ 15 - 4
-“-"\\ pH — 2 .

oy )] slaall Lol 3 80 o ales

5,7 i \E Sy« Co=0,01 mol/ L s»
) = pH=_LOgCA=2

\\ pdinad) Jiy pH = f(Vy) O

PH =2 e deani S L slin
2 9.2 18,4 Vil el dels o s gl
Jslaall ana o gl ¢ mandl Jglaall ana Lo 585 5 sl g jall s sy ) () 58S Ao aay dalaid) (g omeall Jgladll
Aah g el 3 058y Ml g ¢ (manll i g el IS5 ¢ gmiall pas alal Slege gy Sl (3139 50 IS 53 oY)
L2 el dy A pH A

CI ¢ H;O" (A uled) g8 A Luoasll ¢1539)

10
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CpH =57 s ¢ (S ks gl ¢ pH =57 sy oyl of ol el ) pH =52 o
- A A () ) slad Ll Caala Le ¢ 1 IS S5 Y (el G (34l

NH; ¢ CI' « NH;" ¢« OH ¢« H30": & 58Sl akas die 52 g sall &baasS g1 53Y)
[H:0'1=10""=10""=2,0x 10° mol/ L

“14 ~14
[OH‘]: 107 _ 107 5 0%107° mol/L

(H,0"] 2x10°°

|:Cl_:| CA VAE :0,0IX18,4

= =4,8x107 mol /L
Va +VAE 38,4

(1)  [NH; 7+ [H;01=[OH ]+[CI] : Ostaall & diail) Lalias) ) il Caa
[NH,'] = [CI] =4,8x 10° mol/ L 4y« [CI] sl sua 4y [H307] <<y ¢ 4l 338 4Y [OH ] Jeales

v, L ) .
(2) [NH3]:M_[NH4+] s Jslaall b alill sl Lalissl ) 58 o
Ve +V,
E
(el Jslall (e 18,4 mL A8l o s ¢ g all & 235 Laday (b3 Jsad) 38 510 o —VCiVB dal)
B Ag

(3)  [NH41=[CIT-[H;0"] : (1) 38adl sa [NH;'] i
(Al a1 5 o ganll Alla b ¢ S Aol ) oy AL () 5S5 el & gl B0l paS (Y [H301] 340 028 Jags V)
Cu VAE _ Cs Vi
Ve+Vy, VetV

(i) O elall g« (2) 3lall i (3) WM 5 [NH,'] 5 o

[NH;] = [CI]— ([CI]-[H;0']) =[H;0'1=2,0 x 10°°mol/ L : a3 Julls
L Ollial L NH" 5 CI gl Ll s ghlsal) dlads aie o))

9.2 s NH;'/NH; &l pKy oY (il cani i) pH=9,2 o

[NH3] = [NH;'] 058 3883 Caai ddais 2ic

-14
[OH-]:L_:LMWS mol/L « [Hi0'1=10"?=63x10""mol/L :Llual
6,3x1071°

A s e ladl Gasall a2 V7 e [ O = S, V', _001X92 5155107 mol/ L
V,+V 29,2
S [OH ] 5 [H;0'] Jwabis ¢ [NH;' ]+ [H;O']=[OH ]+ [CI] : Jstaall 8 daaill Balinil ) 5il8 Caves
[NH;' 7~ [CI]=3,15% 10> mol/ L
NH; ¢« NHy' ¢ Cl @A 5HS Coas vie Al I35 ) 48LasSh) ¢ 58Y)
Al ATl Al WL @lld g Gl s Jhgaad) 138 e LAY SISl ¢ Adaadla

GUEZOURI A.
Lycée Maraval - Oran
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(Al il 8 L Llaiuy) i) dale DA

pH
83l 2 9m 5e (s el )5S Gaeas [
q
S~ [NH,'] + [H;0']=[CI]T ||
| S 1900 58 il G T
 raeall Giln] 08 4L N
] [NH,'] =[OH] +[CT]
E
s QB Jelal) \

NH3(aq) + H3O+ (ag) —> NH4+ (aq) + HzO([) \'

[NH,']=[CI']

» Va
32 il
7N . 97 g/ mol & sall & jal) 43k

H—O l\|l—H

H :;Lnj\tau'a.aal\dcmﬁa\.’.a_l

HAg + HaOpy — HiO'g + A g ¢ HA 3elb paeall Jias
(H3O+a A)ag (Na+ » OH )ag — 2 H0q) + (NEIJr » A )ag) (\ -2

H30+(aq) OI—I_(a_q) - 2 Hzo(l) :“)LA.AK.A\ }i
pH

GUEZOURI A.
Lycée Maraval - Oran

Vg (mL)

\ 4

12
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(153 mL,7) E s<i ik (o
C,Vy=Cp Vp, (=
Hila) b g 58l U8 ameal Jslaall liall oLl Laal) Vi =20 + 80 = 100 mL s sbile ) naal) Jslaall ana

(Y Jslaall
_ CB VBE
A VA
C, JOXAS3  s3 107 mol /L
100

(100 ML zuals 20 mL aaall G ) &l je 5 o daaa Liielia ¢ &l je 5 o 4 e J8 Jslaall Lidaa il
Ca=5CaA=5x153x107=7,65x 10" mol/L s S Jsbaall 3 5 53
n=CxrxV=765x102%x0,2=1,53x 102 mol & S Jsladl & saell &Y 5 22c
m=nxM=153x102x97=148g & S Jsladl & sal i

1,48

p=82% « p =0,82 & gaenll L5 du (2

)

S A Jady ) S Jlae OF Jisasise sl 351 58 3 el 03] i) kel Sl (=
(4,4 — 6,0 o) 6,0 — 7,6 s Jsadisas ) G0 Osd i Jlaa

33 Cnoadl)

NaOH 3420 g ol ¥) sin ¥ Jslaad 138 (0 100 g ¢ oline 20 % o 50 poal) 1 5 yuigd BB &y il Al — 1

Vo= daaal) A (0 st paall 138 AL 33l 03 (Y Wee Lena Jiti a0 e Jgladll 50 100 g 1 ola
Yo,

m

2—8 =0,5 mol s a2 pall 2S5 00 Y o220 Walg e )= % =0,081L

. n=

=6,2mol/L s sl 3853 Ll

n 0,5
[NaoH]=C", ==Y
[NaOH|=C"y = 0,081

dlantioeal) ) ga¥) g daiall A8y Jal) S : gA agagall & Jiged) -2

2 sl & ALl Jgf b (22a) LalS Capas

bl el anall JaSis 1000 mL e dlaga ddsaig Sie V= [0 mL leas dalias ddas 3 321 4 45kl
D S Jalaall Jsall 38 5l mimy Alla) oda 3 %@‘ 330 100 anall Liclia 38 el ) <5

6,2

Cy=——=62x10" mol /L
100

GUEZOURI A.
Lycée Maraval - Oran
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(H30+, Cli)(aq) + (I\LEIJr , OHi)(aq) - 2 HzO(l) + (I\LEIJr , Cli)(aq) . Eﬁu\ Jelis Aalas (‘ -3

H3O+(aq) OHi(aq) - 2H20(1) s lanal Ji

pH
A
—— pH = £(V,) ol (=
\\ RSl A s (-
\\ E(13mL,7)
\
7 \
\
\
\
L N
I i
2 13 Va (mL)
c, Vv
o -Ca Ve :0’12213:0,065 mol /L xmc Cp sn S Jsbaall Lyl 350 (o

VB
. C7g=6,5mol/L zaass 100 = w38 all Jslaall Jgall 38 53 Ll
el 3 8 ol il Y o of 0 jlaal) Ui i Al (2

AC, |C's=C"y| 6,2-6,5

C, c', 6.2

5% é‘P@lSM‘“\“@:GJ‘U‘Lﬁ“ :0,0S

GUEZOURI A.
Lycée Maraval - Oran
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d s ) ey ghatl) Jo¥) sty
48l Coa dlay gt 05 daa 4l
GUEZOURI Aek - lycée Maraval - Oran Qlisl) oy jlad
01 (il

L JEEY) plad b g gall plad iy ¢ Aia ) Bae (b o gall plad i b Aaas gial) el — ]

L e a7 . A7 (4i-F-3k)-(37-2j-k) 1+ 1- -

r=3i-2j—-k L aal ¢ Vy =—= =—i+—j—k
1 g mor = Ay 2 2" "2/

v = (0,57 + (0,57 + (<17 =122 m /s Aan sl Ao yudl AL

G =SV ATV L L i pled -2

moy " Ap At

S 407107 +2F  sese —7742]=SL+20)7H

0 5
- Oflalaiia (S el cpailite sl Gind O (S Y L Alsiue dS a2 Gl
03 il
S aay 8 40 s Aaalll Sa 0 Adaalll e de ) ) 5 — ]
200 ) Aa ol (e Alla el culS 13 WG G 6 g bl ) alas - 2
150 C ool Al
de gl alada 055 [0, 5 5] el daall 8 O ) (e Jaads
109 a3l ol 138 03 L (A O o) e bt o 5 e
50 Jaall 138 (83 jlaall A4S ja (585 g ¢ WS 3 bl g jlad 55
i 1(s). Uil Aol
O 510 20 30 40 50 60 v>0 of Jsi (S48 al dga L leasa |y s Laily s
Pl 5S¢ geandi s e @>0 0 ¢ nge sas Bobdl gl s OA sl die Of La
v.a>0
Aadaiia B bl AS ja (5S35 ¢ 40 5 Adaadl 2y 138 S5 ¢ AB0 e jud) el Ladie L sdrae g jluiil) ey - 3
A 3 (km/h) - A v (km/h) | B - ) 4
250 B 250
200 2 200 !
150 5 150
100 A --------------- 4C 100 r _________________ 4c
50 E 50
i 1 (s) ' £(s)
O 10 20 30 40 50 60 O 101520 30 40 50 60



el waha. yoo7. com

Alaall) @l e ) Jahaiad Gulaall Jae a7 Adaalll b g ol

GUEZOURI 4 L f=15s dkall s
Haraval Ore® 205
. L. o BC 36 2
(3.6 = it /s N km/h (edepdl Wsn) q . =——=="=13m/s
AC 44
D 1=20s il 4
150
a,=2C =30 1 o4my s
AC 40
04 (il
F i _ v F Vo
G ) G -
2 - il 1 - Jsil
D1 = Jsad

psne bl g ) O ¢ Ao 3S

Pxd<0 : Al Akl 1S

(Pl elaall 53 ¢ cos180=—1 Ay« 180° Gueladll A5l N Wls « Yxd=vxa cos(v,a)
Al Ay 2 — 84

gl gl G s F osSsolamode m>00llse F=ma sl SU ol caa

13— Jsal
Al 4y 12 AS al) lls ¢ o gana oulaall g Ll (N ¢ G 1Y Ol L
5 Gl

Wy —-2j-3k+FE=2(4i -3j) 1 N5 F=F+F Ss¢ F=ma G S8 o8 cua

F, =97 4] +3k

06 G2l

N B . Aale ddass dualia i) yrias

Fes ] Cleag laly ¢ py Lo jo il A ddasil) ) daln )l cilia g Wl

- ) 3 cm g . il ¢ LY Lo Caaadl B Adasil) )

L F balgsgd 45 sane lualiall 4S al 41 jedl) 556l e

PAS el dgn B4k sl EY) jeadd) e WYL ¢ F=mg o ofsl SO Gl Gl
(1) -F=ma

g bl il VZB _vAzzza(AB) A guda | Uil 5 yiaie AS_al) (53] A 3 8 of L

_ 2
a=m=—2,7><106 m.s >
2x0,03
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F=-0,01x(=2,7x10°)=2,7x10°N : (1) 38l 3 oy sailly

4
(A:\AM‘UAL:\SAM) Ui 45 O ;‘_9\53 'Bﬂ\a.&%c E:M:45 LJM\
i P 60x10
07 i)
F) 4 > el AS e il AN G ) Budaty - ]

JS 8 ran gl sl e Ao leil) A8 28 Laliuly g ¢ F+13+F;/A=M a

8,8><105
a=——
3x10°

vlzooieﬂﬂ\@c VZ—Vlzat ﬁM\MuSAg (@Ut‘)\.um)eMDBﬁa:mg\S‘)ﬂ\u\m -2

=293 m/s* g3 Guki . F=Ma

v, =2,93x10=29,3 m/s

R 1R, PA R 08 ol
O x B i jall dga

L A - = B . . . .
F, £, A Sal e Aanll 5S35 i |
1T o) o) @) O F+F, +P+R =ma

Py COx saall e 383l sda Lalinly
(1) F-F

B/4

T

v

Py

[\'Ul
<
}

I’I’IACI

:Ox JM\LAQ:GM\ 0da .LGM}.)}& F;l/B

+13B+ =my, d : Basl Je L kil G

B
(1) F, ,=m,a
(sl A O ) o sane Lage sama (3 ¢ VAl (Dt F 5 F o S
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