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= =P = = V= =
\% M.V M. P 2 X 0.86
V=5L
i [t (R EN | Sy WESNES (g k] PPN (g P8
“V\.Cj.u."
;g1 dlluall

[B] =2 1g5dl ns 5513
CiVi=0GCV,

1.2 X400 = C, x 600

= C, = 0.4 mol.1?

-
A+ 2B - 2C
(A): C=0.6mol.1"* , V=400ml
(B): C=1.2mol.1" , V= 200ml

0.4 x 107* = k(0.4)(0.4)* Vo = 3.4_ 1 [1£]‘E‘Br]r;ol. It
4%x10°=k4x10"'x 16 x 1072 -
1072 =k x 16

[A] =7 izl day 5513
1 C1V1 = C2 Vz
— -2
:k_Rxlo 0.6 X 400 = C, x 600
k=6x10"* = C, = 0.4 mol.1?

11
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= [A] = 0.4 — 0.1 = 0.3 mol.1"2
= [B] = 0.4 — 0.2 = 0.2 mol.1"!
= v = k[A]'[B]"?
v=6x10"*(3 % 1071)(2 x 1071)2
=6x107*x3x1071x4x%x107?
=72x%x 1077 mol.1"?

= v = k [A]'[B]"?
v=10"3x10"1x4 x 1072
v =4%x10"°mol.I7?

At=10s
Vavg(B) = _%
([Blx — [Bl¢)

10

(0 — 0.4) o
= —T = 0.04 mol.17".s

1 A(B)

V™72 it

1
= E Vavg (B)

L 0.04
=—x0.
2
= 0.02mol.17 1. s71

A + 2B - 2C

0.2 0.6 0
—X —2X 2X
0.2 —x 0.6 — 2x 2X
1 1
Cl' ==[Bl, ==(0.6
€)' = 3 [Blo =5 (0.6)
[C] =0.2

[C] = ZX} = x = 0.1 mol.1™*

= [A]’ = 0.1 mol.17?
= [B]' = 0.42 mol.1!
= v' = k[A]'[B]"?

=10"2%x10"1x 16 X 1072
v =16 X 10"° mol.1"1.s71

—

.Y
[C] = 0.2 mol.17?
A + 2B - 2C
0.4 0.4 0
—X —2X 2X
04 —x 0.4 — 2x 2X
[C] = ZX} _ 1
(] =02 = x = 0.1 mol.l
capilill dllwall
-
A+ 2B - 2C
[A], = 0.2 mol.171
[B], = 0.4 mol.1"
Vo, =32 % 107° mol.1™?
V = k[A] [B]?
32x1075 =k (0.2) (0.4)2
32X10°=kx2x10"1x16 x 1072
= k=103
.Y
A + 2B - 2C
0.2 0.4 0
—X —2x 2X
0.2 —x 0.4 — 2x 2X
[c] = 0.2} _ )
[C] = 2x = x = 0.1 mol.l
— [A]'=0.2 - 0.1 = 0.2 mol.1"?
= [B]’ = 0.4 — 0.2 = 0.2mol.17?
&I adluall
X
A+ 2B - 2C
[A], = 0.2 mol.17?1
[B], = 0.6 mol.171
k=102
Y
V = k[A] [B]?

=10"2%x2%x10"1x 36 x 1072
=72%x10"° mol.1"1,s7?

2228125 -diliaall - cala - aaall 1554 o dladl dAwill clhg 12
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¢
50 V = k[A] [B]?
0 = k(0.2 — x)(0.6 — 2x
0.6 —2x=0=x=03mol.l™* ( ) ) _
» 02—-x=0=x=0.2 L)
= [A] = 0.2 -03 = —0.1mol.1 — [A] = 0 mol. 1!
Il 050 O Kea Y S I OY o b e e [B] = 0.6 — 0.4 = 0.2mol.1"?
[C] = 0.4mol. 171
sdealyll dlluall
1 1
ZV(NH3) = EV(HZO) A\
6v(NH,) = 4v(H,0) 4NH; + 50, — 4NO, + 6H,0
6 [NH3]0 = 05 mOI 1_1
v(H;0) = ke v(NH;) [NH;3]x = 0.5 mol.17?
=§X4X10_2 At=1OS
2
Y
0.06 mol.17t.s7 1
A[NH;]
. g Vavg(NH3) = - At
Vavg — gvavg(HZO) _, N ([NH3]k B [NHS]O)
) 10
= 1% 0.06 __(01-05)
6 < 10
= 0.01 mol.17*.s = 0.04 mol. l_l.S_l
(et 500
;g1 dlluall
2X6x107? -\
X=——" =3x10"2mol.1"?
4 PCl; 2 PCl; + Cl,
[PCls], = 2 x 1072 4 3 x 1072 [PCL], 0 0
=5x%x10"2 mol.1? —X X X
Ly [PCls], — x X X
[PCl5] = 0.02 } B
- [Pcll>3g1[C12] (PCL] = [PCla, —x ) = [PCls], — x = 0.02
5
3% 102 x 3 x 10-2 X 4o &Sy 0.02 + x mol. 171 S
_9 2x107* 60 mol.I"t 4w iz, 100 mol.171 S
=3 X 1072 = 4.5 x 1072 100x
0.02 +x=—
°L’."j>“ gf (’_‘J“'.’. b}b:‘” J”‘f )‘J":""Lf P(:13 i dl 002 4 10
PCly 355 oo i sl el gl - oLl neTETE R

10 = 0.02
X 5 x = —0.

13 2228125 -diliaall - cula - anall d1iSe (o dalndl dawill clhg
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=144 x 10"° mol.17%. 571

K, 36x1072
2%, 36
v, = K,[C]?
=107%(12 x 1072)2
=144 x 10~® mol.171.S71
Vi =V,

?\.:;.:L:.S\j delazd a‘ﬂ‘ J.:SUS S Al oda d;j
o3 D ) o

sy ezl ek €= ale 0L Lo Cind bl
el i S A

O 5l ¢l %)) gaedl Tl 3150 (] 58 5 B3l s
bl eda 58 5 e ey Ul oYl B

sVl 3 0315 e (B)s (A) 55 5 8l e =
“(B) 5 (A) o JS 5515 0lali dgomy I bl

((A) s L5 -
+(C) &S 8L -
cJeladl sley 0 (C) coew —

2—X=X
2x=2=x=1mol.1™?

-

0.08 0.08 0
—X —X +2X
0.08—x 0.08-—x 2x
S
[A] [B]
4x2

36

T (8x102-x)(8x 102 —x)
(6(8 x 1072 —x))” = 4x?2

6(8x 107% —x) = 2x

1
8x 1072 —x=—
X 3X

4
8x1072 ==
3X

1
2% 1072 ==
3X

Xx=6x%X10"2mol.I?
[A] =8x102—6x102 =2 x 102 mol.I"?
[B] =8x 1072 —6x 1072 = 2 x 1072 mol.I"?
[C]=2%x6Xx1072=12% 1072 mol.1"?

Y
k=36%10"2 il
V=102 x36[A] [B] ,il»
=36x1072(2 x 1072)(2 X 1072)
&Il alluall

CO; + H, 2 CO, + H,0
[CO5] = [H,] = 2 mol.171

Kp = K¢ (RT)*" K. =1
Kp=Kc=1 2 2 0 0
- psladl sbw¥l B 031l 5 CO5 dS 35U —X —X X X
oSl el VI B 05l 5 €0, anS B35 2-x  2-x X X
) . 2
X
K. =
T 2-92-
(2 —x)? =%
2228125 -drliaall - cala - aaall E1iSe (o drladl Gawill il 14
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K¢ = [0,]
Ke =2 x 1072
Kp = K¢ (RT)*"
An=3-2=1
Kp = K¢ (RT)?
Kp =2x1072(82 x 1073)

=15x 107! = 1.5mol.17?
= [Cl,], = [Cl,] + x
=5%x10"2+95x%x 1072
=100x 1072 = 1 mol.17?

[cOCL,]

¢ [co] [ cl,]
95 x 1072
(55 x1072)(5 x 1072)
95 95 x 1072
 55x5x10"2 275 >
-(CO) s 83L5 -~

(Cly) &S B35 -
.(COCL) woew -

saealll dllwall

2NO, 2 2NO + 0,
[NO,] = [NO]
[0,] =2 x 1072 mol.171

2
_ Pinoy Foy

Kp = )
PiNo)
_INOF [0,
€7 INO,J?

séiaalAll dlluall
A

CO + Cl, 2 COCl,
[COCl,] = 0.95 mol.1™?
[CO] = 0.55 mol.17?
[CI,] = 0.05 mol.171
co + ¢, =2 cocl,

[CO], [Cl:]o 0

—X —X X

[CO], —x [Cl]o — x X
[COCL,] =x

[COCl]_095}=>x=0.95m01.l_1
2 - .

[CO] = [CO], —x
= [CO], = [CO] + x
= 0.55+ 0.95
=55x10"2+9 x 1072

A s s olf e st (biwadt (o

| [H;07]
o= C.
[H;0*] = 10 x 1072 x 10~2 = 103 mol. 1"
[H;0*] [OH"] = 10714
= [OH"] = 107 mol.17?
PH =3

=1 [H30+] == (X.Ca

[H,0%] = J/K,.C,

[H3O+]2 = Ka. Ca
[H,07]> 107°
C. 1072

a

= K. = =10""*

a

:odg alluall
HCOOH + H,0 2 H;0* + HCOO™ -\
+(2) W1 1H,0
-(2) & s2e> ‘H307
. (1) _2e> ‘HCOOH
+(1) Gl bl THCOO™

C, = [HCOOH] = 1072 mol.17?
a=10%

[H,0%] = JK,.C,
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0937600939 (\liax wLifim :uyrall

- ¢

HCOOH + H,0 2 H;0t + HCOO-
0.01 01 01 PH=3 ,[H;0%] = 1073 mol.I"?
—X X X ,
001 — x 0.1+ %) X PH' =3 ,[H;0*] = 107PH = 10~ mol.1™?
K - (0.1 + x)x _ 0.1x [H;0*] B 1071 1 100
27 0.01-x 270.01 [H;0+] 103 10-2
= 0.1x = K,. 0.01 o
107* x 1072 _
= x=————=10""mol.I"* = [HCOO™] HCl + H,0 — H;0" + I
10 0.1 0.1 0.1
;apilill dllwall
PH =11 = PH’ = 10 ¥ NH; + H,0 2 NH} + OH~- -
[H;0*]' = 10~P¥ = 10~ °mol.1-? (2) pae= H,0 - (2) 3 el 1OH™
[H;0%] = 1071 mol.17? (1) wWIINH; - (1) 380 o> :NH}
H,0*] 107 1
[H;07] = =—— =10 .Y
[H,0+] ~ 10-11 ~ 10-t ; )
) Kb = 2 X 10_5
¢
[OH_] =4 Kb . Cb
KOH — K* + OH™!
0.1 0.1 0.1 =2 %1075 x 5 x 1072
NH, + H,0 2 NHf + OH- [OH"] = /106 = 103 mol.1"?
5x 1072 0 0.1 [OH] [H,0%] = 10~ 4
—X X X 10—14
5x107%2 —x X 0.1+x [H;0%] = 05 = 10 " mol.17?
-1
K, = x(0.1 —I; X) _ 10 x2 _ X : PH = —log[H;0"]
5)(10_ — X 5X10_ 5X10_ - —-11 _
—x=K,x5x10"1 = 2x 1075 x 5 x 10" = ~log(107) = PH =11
x =107 mol.1"! = [NH,]
LTI Elluall
2 1073 [NH,OH] , POH=3 , a=2%
100  C, A
2C, = 107" NH,OH 2 NH; + OH™
= C, = 5x 1072 mol.1"? [OH] = 10P°H = 1072 mol.1™?
[OH_] - Kb'Cb [OH_] [H3O+] = 1014
[OH]? = Ky Gy = [H3;0%] = 107 mol.1!
[OHT? PH = —log[H;07]
= Kp = —5 = —log(10~'1)
b PH =11
o 1075
b7 5x 102 oH-
Kp = 2% 1075 L
Ca

2228125 -diliaall - cala - aaall 1554 o dladl dAwill clhg
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10°°

107* = = C, = 1072 mol.1™?

a

[H;0*] = /K,.C,

[H;0%]? = K,.C,

[H;0%] 1072
C, 1072

=K, = = 10710

NaOH — Na* + OH~
gl b gl gallg 58 el
[OH™] = [NaOH]
[OH"] = 107! mol.1™?
[OH"][H;0%] = 1074
= [H,0*] = 10~3mol. 1
PH = —log[H;0%]
PH =13
PH+POH=14=POH=1 L

—_—C =

POH = —log[OH™] =1 i

_107® _1)(10_1
 5x10"2 5
=2x%x10"2x 100

oa=2%

[H;0%] = 1073 mol.17?
PH = —log [H;0%]
PH =3

PH =3, [H;0%] = 1073 mol.17?1
PH' = 5 = [H,0*]' = 1075
H.O0*] 107° 1

B0 _10°
[H;0*] 1073

~ 100
3,0 100 ,ldies eSS &

sdealyll dlluall
HCN + H,0 2 H;0* + CN~ .

((2) T TH0 - (2) Bl e THLOY

-(1) s> ‘HCN (1) 380 wll 1CN™
Y

PH=6 , a=10""*
PH = 6 = [H;07] = 107® mol.17*
_ [H;0%]
a = Ca

sl All dllucall
-
H,S0, — 2H;0" + SO, 2
dezdl 4D 4 %;LJJ S5 e
= [H30+] = 2[H2804]
[H;07] = 2 x 5 x 1072
[H;0%] = 107! mol.17*
[H;0*] [OH"] = 10~4
~14
Ot = 10713 mol.I7?
= PH = —log[H;0%] =1
POH + PH =14 = POH =13 :L|

&

POH = —log[H,0%] =13 :

= [OH7] =

séawabudl dlluwall
HA + H,0 2 H;0* + A~ -\
[HA] = 5x 10"2mol.I"! , K, =2x 1075

[H;0*] = /K,.C, =+/2 X 1075 X 5 X 102
[OH"][H;0*] = 1074
= [OH"] = 107! mol.17?

HA +H,0 2 H;0* + A"
5% 1072 0 0
—X X X
5x 1072 —x X X

[A~] = [H50*] = X = 103 mol.1"

¥
[H;07]
a= .
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[H3O+]2 = Ka. Gy

[H;0*]? 1078
K, 2x10°5

C,=5x10"" mol.I™?

Cy =

PH + POH = 14 = POH = 10

_[H:0*] 107
*=7C, T s5x10-*
—a=02x100 = a=20%

= —log(2) + log(10)
PH = 2.7
[H,0*] 2x1073
a= =

= =1 -2
. zx101 10

46 g 1 mol
Xg 1 mol

C ° C.V
= — = = (.
v=0n
n=2x%x10"1x5=1mol

T Ol e
C, = 1073 mol.1?
V, = (v; + 90)mol
U8 oLl e
C, =103 mol.l”t , V, =?
JECLV =G0V,
1072 x V, = 1073 (v, + 90)

V1 == 10_1V1 + 9
0.9V, = 9 = V, = 10 mol

rdiolull dlluwall
CH;COOH + H,0 2 CH;C00™ + H;0* -\
+(2) 3y o> Hy0*
-(2) Wl H,0
+(1) G815+ s+l :CH3C00~
. (1) 2> CH;COOH

PH=4 , K, =2x107°
PH = 4 = [H;0%] = 107* mol.1™?

[Hs0%] = J/Ka.Ca
:aialill dllucall
CH;COOH + H,0 2 CH;C00™ + H;0% -\
-(2) 38 sae> H307"
+(2) Wl 1H,0
(1) 38, Wi :CH;C00™
. (1) _ae> :CH;COOH

Y

[H;07] = VKa. Gy

=/2x10"1x2x 1075
=+/4%x10"6=2x%x 1073 mol.11
PH = —log[H;07]
PH = —log(2 x 1073)

:dulill dalluall
HCN + H,0 2 CN™ + H;0% -\
Y

a=10% , PH=6
[H,0*] = 107PH = [H;0*] = 107% mol.1"?

_ [H;07] _ [H30%]
a= a =
a a
107° -2 -1 -2 -1
Ca=10_4=10 mol.I™* = C, = 107“ mol.1

Y

[H3O+] = JK;5. Gy
[H3O+]2 = Ka.ca

[H30+]2 10—12

=K, = = 10710
C, a

= K, =
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:L§3L§” bjna-“ Jjjor.é . 0
C,=2%x10"2mol.1"* , Vv, =?
ol e

C;,=10"2moll"t , V, =10ml
n, = (HCOOH) = n,(0H")

C,V, =C,V,

C,V, 1072x10

=V =T o102
V, =5ml

HCOOH + NaOH —» HCOONa + H,0
68g
Xg

1 mol
10~* mol

n
CNaOH=V:n=C-V

=2%X10"%2%x5x%x 1073
= 10"* mol
= X=68X 107" g sl mhall 25

HCOOH + NaOH —» HCOONa + H,0

1 mol 1 mol
10"* mol nmol
n
Cmon) = v
n = 10"* mol
V=15x%x10"31
V=V, +V,
=10+5=15ml
107*

= Loy = 755703

1
=—x10"'mol.171

15
Y
K,=2x10"*
a=10% = a =101
_ [H307] _ [H307]
C, a o

[H;0%] = /K,.C,

:Byilell dllwall
-\
HCOOH + H,0 = HCOO~ + H;0*

.Y
H.O* 1073
o= M0 =101
C, 102
a=10%
HOWS
POH+ PH=14 = PH =3
= [H;0"] = 1073 mol.I?
.Y
H.0"]? 10°°
a =[ 3 ] = — = 10_4
C, 102
- ¢
i 7S A = Ol e 10 Goladl Jglowal sued
o C=—
= — —_—
A 10V
C'E 1 C
! 10
10~
Q= =103 mol.171
C 10 0™° mo
C1V1 = CZVZ 'v\-."-—\-é-d‘ 0‘9-;5 3.“."\3 :‘.aij.b
10_2 V1 = C210V1
1072 = 10C,
= C, = 1073 mol.17?
= [HCOOH]
[H,0*] = J/K,.C,
=/107* x 10-3 = /10~*
— 10—3.5
PH = 3.5
e dyalall dllwall
HCOOH + H,0 2 H;0* + HCOO~ -

-(2) 3 sae> Hz07
-(2) Wl H,0

(1) 38 » bl tHCOO™
. (1) 2> “HCOOH

19
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g C = [H;0*]?
a
Ka
HCOOH + NaOH — HCOO Na + H,0 [H,0°]  [H,0°]
NHcoon) = NoH™) K "
a
CVi=0CV, 1 [H;07]
2x1072x30x1073=C, x20x1073 a K,

2x1072x30x 1073 Ka

= =3%x 1072 mol.1? = [H;0%] =—

C, %107 3x 1072 mo [Hs0"] =

2x107* i »
HCOOH + NaOH — HCOO Na + H,0 =0T = 2% 1073 mol.l
1 mol 1 mol [H,0*]2 (2 x 1073)2
_ = C, = =
6x10™*mol nmol a K, 2x 1074
=CV 4x10°°
N(NaoOH) = -———=2%10"?mol.I"*
=3x10"2x20x%x 1073 2x10
=6x107* ¥
c _6x107* 6 104 PH =?
mol) = 537972 = 5 X PH = —log[H,0%]
=1.2x 10"* mol.17? = PH = —log(2 x 1073)

NI = —log(2) + 3log(10)
n=6x10"% mol =—-03+3=27
V=50x10"31 PH = 2.7

e duilill alluall
= —log(5) — log(10™*) NH; + H,0 2 NH, + OH~ -\
POH=-0.6+4=34 (2) aem TH,0 -(2) 3 Wl :oH-

— PH + POH = 14 ) R il A S e
PH = 14 — 3.4 (1) Wl INH; - (1) 38 » 20> NH,
PH = 10.6 .Y
CVp=CVp el 056 - ¢ [NH; + H,0] =5 %x 107! mol.17?
Cl V1 == CZ 10V1 a = 1%
o4 [OH"]
2710 =7,
5% 1072 _
ZZT:5X10_3H]01.1_1 [OH ]=\/Kb-cb
-12 —
[0H"] = /K, . Cp [OH™] _[gl"{'_%
=y5x 1076 x 5 x 10~3 = Ko =0
=./25%x107° _(5x107)?  25x107®
=5x10"*5 mol.1"? ~ 5x1072  5x10°2
POH = —log[OH™] K, =5%107° mol.17?
= —log(5 x 107*%) ¥
=—-0.6+45=39 PH =?
PH + POH = 14 POH = —log[OH"]
PH =14 -39=10.1

= —log(5 x 107%)

2228125 -diliaall - cala - aaall 1554 o dladl dAwill clhg
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=10"%x%x 100
a=1%

PH=11=PH' =9
[H;0%] = 107 mol.171
= [H30%"]' = 1072 mol.171
[H,0*] 10™° 1
[H,07] 1011  10°2
3,4 100 Jlddes [H30T] 55 5 sls

=100

— [H,0*] [OH"] = 10-14
= [OH"] = 107° mol.17*

30 100 gy [OH™] 55 5 iy

PH=1=PH' =2
[H;0%] = 107 mol.17?
= [H30%]" = 1072 mol.17?1
H,0"]" 1072 1
[ 3 ] = = 10_1 = —
[H;07] ~ 10-1 10

&0 10 ey [H30F] 58 5 i

[HCl] = 0.1 mol.17?1
CGVi=0CV,
1071 x 10 =C, x 20

_ 1071 x 10
2720
1 0.05
20
[HCI] =C, =5x 1072 mol.171
fzesd) Wb I ool g8 e
[HCI] = [H30%] =5 x 1072 mol.171
[HCI] = 0.02 mol
o G V= GV, A

0.2x10=0C,; x20

spiive aIEN alfuall
[NH; + H,0] = 10" ' mol.1"! , PH =11
NH; + H,0 2 NH, + OH™ A
((2) 2= 1H,0 - (2) Gl Ll (OH"
(1) Ul INH; - (1) 310 o> :NH,

PH+ POH =14 = POH =3
= [OH™] = 10POH
= [OH"] = 1073 mol.17?!

[OH™] = J/Cp Ky
g, lon)
Cp
_w0
101
[OH"] 1073
- ¢ 10t

e dealyll dllwall

HCl + H,0 — CI~ + H;07 -\
((2) I L (2) G¥ e pae> THLOF
‘(1) pae= THCL (1) @ oWl 1H,0

PH=? , POH =?
el Bl I o3llg g8 e
= [HCI] = [H;0"]
= [H;0"] = 107! mol.I7?
PH = —log[H;0%]
PH = —log(1071%)

PH=1
PH + POH = 14
= POH =13

C1V1: C2 V2 --&M‘ C)‘,-;G .Y

1071 x20x 1073 = C, X200 x 1073
B 1071 x 20 x 1073

C, = 00X 10% = 1072 mol.17?
PH = —log[H;0*] = —log(1072) = 2
POH = 14 — PH
=14-2=12
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HCl + NaOH - NaCl + H,0
1 mol 1 mol
3 x 1073 mol
NNaon) = C.V
=15%x1072x20x 1073
=30x10"*
=3x 1073 mol
= n=3x%x10"2 mol
V=50x10"3ml
n 3x107?

V_ 50x10-3

—3—06
=z =0

=6XxX10"1mol.1™?

n mol

100 ,ldies [OHT] sls &= 2 ,lddes PH sls30 13]
PH=1=PH =3 Y i,
[H;0%] = 107 mol.17?
= [H30%]' = 1073 mol.17?
-l J8 [OHT]
[H;0"] [OH™] = 10714
10~1 [OH"] = 104
= [OH"] = 1073 mol.17?
*re*dl Aas [OHT] 5
[H;0*] [OH™] = 107*
= [OH™]' = 107 'mol.17?
PH 51531 15) 3,2 100 ,ldies [OHT] =S 5 3155

$2 o

H,SO, + 2KOH — K,SO, + 2H,0
N(Hz0%) = N(on)
2xC, V, = C, V,
2X5x%x107%2 x40 x 1073
=C,x10x 1073
_ 2%x5x1072x40x 1073

2 10 X 103
=10x%x40x 1073

= 0.4 mol.17?

C, = 0.01 = [H;07]
[H;07] = [H;0*] + [H307],
= 0.05+ 0.01 = 0.06 mol
PH = —log(6 x 1072)

HCl + NaOH — NaCl + H,0
N(Hz0+) = N(oH™)
C,V, = C,V,
1072 x30x 103 =C, x20%x 1073
1072x30x10"% 3 9
C="Zox10s  —2*1
= 0.15mol.17?
=15%x 1072 mol.1™?

e dualAdl dlluall
H,S0, + 2H,0 — SO;2 + 2H,;0* -\
(2) 3, sae> ‘H30"
(2) 1 ol 1H,0
(1) 33l bl 15052
-(1) o2 *H,S50,

C, =?

PH =1 = [H;0%] = 10~PH

= [H30%] = 107 mol.17?
Libll JLds 533 pae b fom S i
ezl

= [H30"] = 2[H,S0,]

1 10
= [H,S0,] = E[H30+] =

[H,S0,] =C, =5x%x 1072 mol.I"?
CLVy = CV, il O g8 . v
5x1072xV, =C, x 10V,
5x 1072 = 10C,

C, = 5x 10~3 mol.I"* = [H,S0,]
— [H50*] = 2[H,S0,]
=2x5x%x1073
[H;0%] = 1072 mol.17?1
= PH = —log[H;0%]
= —log(1072)

PH =2
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V=50x10"31
n 1x10"3 107!
Camo) =4 = 5% 1073 ~ 50
= 0.002

GB'U‘ cLJ‘ }:SJ-; C(mol\l) =2X 10_3 mol. 1_1

ol O $6 ¢
Ldedl J3 € Vp = Cp Vy kel Ay
1071 x 10 = 1072V,

1071 x 10
V2=
V, = 100 ml

V, = 100 X 10~3 ml

PH=13 = PH' =12
[H;0%] = 1073 mol.17?1
— [H;0%]' = 1072 mol. 1
= [OH"] = 107! mol.17?
[OH™]' [H;0%] = 10~

10—14—
OH"] =

R = o7
-14

[OH7]" = 7555 = 107" mol.I"* :
10 [OH™] =5 5 sadis (1) JMdes PH e 13]
C _m 0.4
@)~ v T 100x 103
=4g]l?

=107 mol.17?
= PH = —log[H;07"]
= —log(1071%)
PH =13
POH = —log[OH]
= —log(1071)
POH =1

H,S0, + 2KOH — K,S0, + 2H,0
2 mol
2 X 1073 mol
nkony = C.V
=2x10"1x10x 1073
=2x 1073 mol

_1><2><10‘3
n= 2

1 mol
n mol

=1 %1073 mol

it dwabludl &gl
-\
KOH — K* + OH~

oM 1.12
@\L ™y 7 200x 1073
112 x 1072

~ 200 x 10-3

_112_56 |
= 20 =0.08.

. _ Cew
(mol\l) — M

Moy =39 +16 +1=56¢
5.6

= C(mol\l) = % =107 mol.1" = Ca

14l dab M eslTy s bl
= [KOH] [OH"] = [OH™] = 10~ mol.1™?
[OH™] [H,0*] = 107

-14

= [H;07] = s 1072 mol.17?
= PH = —log[H;0%] = —log(10713)
PH =13

e doyludl dllwall
NaOH — Na* + OH™
C _Cen _ 4

(mol.l_l) - M - 40
Bl 2ib gl gallg 58 el pogus gl S A
[NaOH] = [OH™]
= [OH"] = 107! mol.17?!

[OH"] [H;0*] = 10~
10—14 10—14—
[OH-] 10!

=10"' mol.17?

= [H;0%] =

23
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= PH = —log[H;0%]
= —log(1073)
PH =3
C,Vi =C V, el 06 v
C, V, = C, 100V,
1072 = 100 C,
= C, =10"* mol.17?
= PH = —log[H;0%]
= —log(10™%)
PH =4

—-14
H] ==

= [OH7] = 75
[OH"] = 107! mol.17?

Cie\y = Camonyy X M
C(g\l) = 10_1 X 56 = 56 g 1_1

[OH7] [H;0%] =107
= [H30%] = 1072 mol.17?
PH = —log[H;0%]
= —log(10~12) = 12

CiVi= GV, tboadl 55506 v
1071V, = C,100V,
10~1 = 100G,
= C, =103 mol.1™?
C, = [NaOH] = [OH™]
[OH7] [H;0%] = 10714

~14
= [H,0%] = =
=10 mol.I7?
PH = —log[H;07]
= —log(10~1) = 11

[H;0%] = 0.1 mol.171
PH = —log[H;07]
= —log(1071)

e diglill dlluall
HNO; + H,0 > NOZ + H,0*

iab M g3l1y 58 e HNO; -

[HNO3] = [H30+]

= [H;0"] = 1072 mol.I7?
= PH = —log[H;0"] = —log(1072)
PH =2

CiVi=CVy Lkl 0506 - ¥

C, V, = C, 10V,

=, = 10C,

-2

=103 1.171
10 07> mo

= C, =

piite dewlill alluall
KOH — K* + OH~

PH+POH =14 = POH =1
PH = 13 = [H;0*] = 10~PH
[H;0%] = 1073 mol.171
[H;0*] [OH™] = 1074

: Oupiitell dlluall
NaOH - Na‘* + OH™
bl ek I gal-Ty 58 wlul NaOH -
= [NaOH] = [OH"] = 107! mol.1?
[OH7] [H;0%] = 10714
= [H30%] = 10713 mol.1™?
PH = —log[H;07]
= —log(10713) =13
C, =2 , V, =10V, ‘bl das . ¥
C, =101, V; =7 fskedl) Jid
CVi=0CV, :J‘im‘ o
10-1V, = C,10V,
= 10"1=C, x 10
C, =102 mol.1?
C, = [NaOH] = [OH]

:Ouptitellg dyalall dlluwall

-\

H,S0, + 2H,0 — S0%~ 4 2H,0*
[H3O+] = 2[H2504]
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5% 1072
==

C,=5x10"3
= [H307]" = 2[H,S0,]’
=102 mol.17?
PH' = —log[H;0%]
= —log(1072)
PH=2
(KOH) el O 48 —
C,V, = C,V,
C,V, = C,10V,
— C, = 10C,
— C, =102
= [OH"] = 1072 mol.17?!
= [H30%] = 10712 mol.17?

PH =12
(CH3COOH) :bdedl O g6 —
c,v;=0CV,
C,V; =C, 10V,
Cy
=(, = 10

C, =5x%x10"3mol.1?

[H,0*] = VK,.C,/
=4/2x1075 x5 x 103
— 10—3.5
PH' = 3.5

_ [NH,] [H;0*]

"7 INHj]
i, X.X e
1071 = 1072-x Xt
X. X
= 10710 =
10—2

— x? = 10712
X =10"°mol.I7?

x = [H;0%7] = 107 mol.17?1

PH = —log[H;07]
= —log(107°)

PH=1
KOH - K* + OH™

) Bk I ool 8 el

[OH™] = [KOH]
C( \D) 56 x 1071 _ _
Cimony = I\%[ = e = 107! mol.17?

Moy =39+ 1+ 16 =56 ¢
[OH™] = [H;0%] = 10714
[H;0%] = 1073 mol.171

PH = —log[H;07]
= —log(10713)
PH =13

CH;COOH + H,0 2 CH;CO00~ + H;0%
[CH;COOH] =5 x 1072 mol.171
K,=2x10"5
[H,0*] = JK,.C,
=2 %105 X 5 x 102
=4/10"6 =103
PH = —log[H;07]
= —log(107*)PH = 3

(H,S0,) idsdadll O 56 —

C1 Vl - CZ Vz
5 X 10_2V1 == C210V1

:0guitellg dvilill dlluall
NH,NO; — NH} + NO;

K, x K, =K,, = K;, = —
Ky

10—14

K, = ——

h ™ 104

Kh = 10_10

= bl pe Joolis ¥ Lsl> U el o» NO3
.‘WJ:’|5.£J|6L9V:JW |

-y
NHf +H,02 NH, + H;0*
1072 0 0
—X +x +x
1072 — x X X
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=100 x 10~* 107° mol. 17! 4w asdxs 1078 mol. 171 Js - ¢
=102 mol.I"?
v 1811(2) o Y mol. 17! 4w aed>e 100 mol. 171 S
= 0

NH +H,02 NH, + H,0*
10~% 0 1071
—X X +x
107% —x X 1071 4+ x
_ [NH,] [H,0"]

" [NH}]
Lo-14 — (x)(1071 + x)
104 —x
placdly Lol sa X Jogs
107 1x
14 _
10 =J0=
10°8 B B
=X = 0= 1077 mol.1"! = [NH;]

107 mol. 17! g adexs 107* mol. 171 JS
Y mol. 17! gw addews 100 mol. 171 S

100x107t
= T =10 moll
Y=10"1%

= x=10">mol.I"! = [OH]
[OH™] [H;0%] = 1074
= [H;0%] =107 mol.17?
POH = —log[OH™]
= —log(107%) =5
POH = —log[H,0%]
= —log(107°) =9
NaOH — Na* + OH~
[NaOH] [0H"] = 10~ mol.1-

100 x 10°°

CH5;CO00~ +H,02 CH3COOH + OH™
5x 1071 0 0
—X X X
5x 1071 —x X 1071 4+ x
[CH,COOH] [OH"]
b [CH,C00]

102
:0gMitellg &N alfuwall
[NH,Cl] = 107% , K, = 1071°
K, 10714
h = K_b = 10-10
NH,Cl - NH} + CI~

U0 | o | ul-‘ (,.4 FPINEA]

=10"*

NHf +H,02 NH; + H;0%
1074 0 0
—X X X
107* —x X X
_ [NH;3][H;07]
107 =T %

Ky bad) Jogs plaadl 5 x

1078 =x2 = x=10""*mol.1?

= [H30+]
HCl + H,0 — H50* + CI-

- dizozdl! @jﬂ é;bj‘g ‘:;‘93 e

[HCI] = [H;0*] = 10~ mol.1"!
:0gpitellg deilyll dalluwall

[CH,COONa] = 5 x 10~ mol.1-?

, K,=5%x107°
—-14
K, = Ili—‘: = T% 10 1010_5 = % x107° =2 x 10710
CH,CO0~ +H,0 2 CH,;COOH + OH-
5x 1071 0 0
—X X X
5x 1071 —x X X
[CH,COOH] [0H]
b [CH,C00]
—10 _ X. X
2x 107 = T =«
Kp dd plaall (& x Jogd
-10 _ X2
2 %X 10 =T x 101

= x2 =101
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= [CH;COOH] = 107° mol.17*
1072 mol. 17! 4w 4wt 5x 107 mol. 171 JS

Y mol 4« 4d>=s 100 mol S

100 x 10~°

=% 10-1 =2x10"7%

PH = 2 & [H;0%] = 10~PH
= [H30%] = 1072 mol.1™?
= x=10"?mol.17?

(1072)?
h = 55101 5x10-1
1073
5
Ky, X Ky = K,
K, 10~
“K, 2x104

=2x10"*

Kh=

Kb = 5 X 10_9

1073 1073 1073
= [AgNO3] = [Ag™]

= [Ag*] =2 x 1073 + 1073
=2x%x10"3mol.171

12 4,48 ke g Y sl

Q = [Ag*] [CI7]
=3%x103x2x103=6x10"°

Aadl) 4,8 mhe s 65 w2 T Q > KSP

=x’=10""2? =x=10"°mol.17?
x = [Ba*?] [SO;%] = 107® mol.I™?

e Bl lag ool Sl oS mlo o e o - Y
cw@‘ slowsY L 05 =l C‘f.: G cad gl g sus
s el lall BaS e 5 U oY

5% 10-10 — x(107! + x)
5x 1071 —x
b ay r\fuj“, budl e x S
x X 1071
2x10710 = ———
5x10°1—x

= x = 10" mol.1™?
:0gpirellg dualAdl dllwall
[NH,ClI] =5% 10"t mol.1"* , PH =2
NH,Cl > NH, + CI-
035 Agalodl = Tgalodl Dolas 5 5y ¥ (g3l CIF

M‘ &»’J‘ g;b
-
NHf +H,02 NHjNH; + H;07
0.5 0 0
—X X X
05—x X X

[NH;] [H307]

Kn = TINHI]
x = [H;0%] f}Lﬁ
:0gpitellg dwabull Gllwall
-\
AgCl - Ag*+ CI-
X X X

Xx=2X10"3mol.I"?
= KSP = [Ag*] [C]"] = KSP = x.x
KSP=2Xx10"3x2x103=6x10"°

AgNO; — Ag* + NOZ
1073 1073 1073
:0gpiiellg dealull dllwall
BaSO, 2 Ba'?+ S0;?

X X X

KSP = [Ba*?] [SO;?]
10712 = x.x

27
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=8x60x1073
=480 x 1073
=48x1072g
1BLSY! W KOH - ¢
C, =001, V, =?

8LsYl |8 KOH
C,=2%x10" mol.1" , V, =40 ml
CVi=GCV;
2x1071 x40 =1x1072V,
2x1071 x 40
=V, = 102
= 800 ml

V(HZO) =V, =V;
=800—-40 =760ml
V(HZO) =760 X 10_3 ml

2x1073x 100 =C, x 200

=(, = 1073
[S0;%] =7
C,Vi=GCV,

4x1073 %100 =C, x 200
= C, =2x1073
= KSP = [Ba*?] [S0;?]
KSP = (1073)(2 x 10™3)
=2x107°

2%x1072x 800 =C, x 1000
= C, =16 x 1073
[S03?] =?

C,V, =G, V,

4 %1073 %200 = C, X 1600
=(C,=2x1073
= Q = [Ba*?] [S0;?]
Q= (16 x 1073)(2 x 1073)
Q=32x1076
KSP=10"3>Q=32x10"°

:Qg)_LuQJ"' Iq dislill aJ;LLLLA."
-
CH;COOH + KOH — CH;COOK + H,0

(CH3COOH)H1 = nZ (OH_)
CiV, =GV,
C1><100=2><10_1><8

2 x10~1 x 8
= G =—700

C; =16 x 1073 mol.1™?
M(CH3COOH) =124+3+12+4+32+1 =60 g

Ca\y = M. Cipori—1y
—60x 16 x 1073 = 96 x 1072 g.1"?

1
m1=C1V1M1=16X10_3XEX60

:0gpitellg dewlill alluwall
BaS0O, 2 Ba*? + S0;?

BaCl, 2 Ba*? + 2C1™ :&LoYI |3

[BaCl,] = [Ba*?] = 2 x 1073 mol.1™?
K,SO, 2 2K3? + S0;2 :8LoY! |8

[K,S0,] = [SO;?] = 4 x 1073 mol.171
[Bat?] =7 1&LoY! day 551 I

Vi =GV,

:0giMENl dllucall
BaS0O, 2 Ba?* + S0%~
BLEY1 4 [5032] 5 [Ba*?] ek
BaCl, 2 Ba*? + 2Cl™ :&LYI 3
X X 2X
[BaCl,] = [Ba*?] =2 x 1072 mol.17?
K,S0, @ 2K3? + 5032
X 2X X
[K,S0,] = [SO;2] = 4 x 1072 mol.1-

[Ba*?] =7 :BLOY dny 513
C,Vvi=0CV,
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Na,SO, & 2Na} + S0;2
[Na,S0,] = [SO0;%] = 4 x 1073 mol.17?
JEC V= CVp A
4x 1073 x 500 = C, x 1000
C, =2x10"3mol.1?

Q = [ca™?] 507?)
= (1073)(2 x 1073)

:0giMillg daalall alluwall
CaSO, 2 Ca*? + S0,
LY 3 581

2x 107 s 9
[Ca Clz] = W =2 X 107> mol.l

4x 1074 s 9
[CaSO4] = m =4 x 107> mol.l

CaCl, & Ca?* + 2Cl-

=2x107° [CaCl,] = [Ca?*] =2 % 1073 mol.1™*
it b s Js ke G5 dskeall Q > KSP LY day 58 2
'C‘*’J‘ JEC V= CV, A
2% 1073 x 500 = C, x 1000
C, =103 mol.1?

:ngll_'i'.llg a_|_|L|.|| EJL.LLAJI
dglowo o2

:0giillg &t alluall
dglowo o2
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