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PH =-log [ H30" ]
PH=-log 5x10*
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PH=11.6




e Jglal (dugydag! RCI PO 133Lo| Jlgw
s § sladl 0 500 ml § 4o 0.1mol LI3L el HI
(log2=0.3)0b

04553 LIOH Jgkxe § H30* 1Sy Gl 14 3L5) JIgaw
€1x10*M

Jgkoes ¢p9SH HCI ¢ 0.1 mol o3 153L2) g
€ Jgkoxall § [ OHT] ol ¢ 500 ml doze>

0301 puliie ) 5 Sl e Talse] 16 3Ls) JIgew
[ Dslaie [ dan> ) ) A Slgall Ciive ( Gurgyud!
D dusd

fs..\ll

A7l Ligadl

Jsdl

sl oo

bl ol

il ol

dody 3 = Baall Bjlas PH O Cuale 13) 117 (3L2) Jlgus
Bl 5)\.,4:‘;; [ H:0%] i 5}9‘65 <7 =QEJJ| <Ll PH
¢ ‘;I.Ul sladl e

: ALY Ay >

11 Jlgw

[H:0*]=10""=103M

M= n
v

103= n
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[ OH"] 1
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2 O da dylall eisyle o) Bds 13
Log[H30*] + log[OH"] = -14

e Juazs ( -) Byl Aolaall 9
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(log2.5=0.4 ) ¢ 0.1M

16 QUo! Jlgw

NaOH (e 40 ml L] oy& 756 Jgkme) PH s
S0.1M 3y HCl (230 ml J10.1 M 1S5
(log0.7=-0.35) ob ks

17 Ul Jigw

2o dolaild 2331 HX (538 (el &Y go dus |
el AS sl 03¢ 0.2 M 0455 KOH 100 ml
(MrHX = 127 g/mol ) ob Ll HX

: 8 $Lo) Jlsw

) 4134 ( 81 g/mol ) &Jgell 4iliS HBr Jghoxe pa>
4iliS NaOH Jgkoeo pa>9cla 1L § 4ia (20.25 g
¢slo3 L §4n(15g) L3k (40 g/mol ) 4dgall
ducldl cp0 50 mli f Jolil PJ)Ul g-yedl x> e

]

19 Lol Jlgw

7SA Jgge NaOH Jglxe a0 (PH =3 ) HCI dals wis
¢ 7 $9lud U Jghoeall PH O3 Logluio pgmsesg

S Jalsdl Ju8 NaOH Jgloms 1555 Can|

110 $Lo| JIgw

ez e 500 ml dolae) doiI NaOH S !
NaOH J &J godl AU 0L lede ¢ 0.2 M 04S)5 HBr

¢ (40 g/mol ) $9lus

111 $Lo| JIgw

HI pae> Jgle 20 (PH =12 ) KOH lals- o513

W Jgloeall PH CO68 dugludin pgoeseg mSAN Jggme
§ dalsl L8 HI 1555 Gl ¢ 7 =

112 $Lo) s

59 sl 5o 500 Ml 3 KOH BAslill (y0 dueS o

O 20 ml 2o Jolaill Jghoead| 148 (0 10 Ml e
slodl § 4lde)l KOH S caw>l ¢ (0.1 M) HBr 2>
S Mr(KOH) =56 g/mol of kke

n =0.004mol = 0.01L = 10ml
M 0.4 M

(US) 22 Jbe
2o Lola3 Lgie 20 mi Jolas 13) KOH 8usl #15)5 >
339 0.2 M o115y HBr (aexdl Jghxo (30 30ml
1 ASY dolaed!

HBr(aq) + KOH(aq) _— KBr(aq) + HZO(L)
Pl
HBr yae> O)’yo e |

N(Her) = MxV = 0.2x0.03L = 0.006 mol

T doladl e
N(kox) = N(uer) = 0.006 mol
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0.1 M S5 HCI 5o 25 ml J1 0.1 M 1555
(log2.5 = 0.4) ol ke




[H:0*] = Kw = 1x 10 = 1x 1073
[OH] 1x101

PH =-log [ H30*]
PH=-log1x10?" = 13

12 Jlgw
LiOH + HBr ———— LiBr + H;0

HBr OYg0 dde e
n=M xV = 0.01x0.02L = 0.0002 mol

el WY g0 dde = Bleld)l WY ge dde
Nuow = nusr = 0.0002 mol

M=

n = 0.002 mol = 0.2M
\' 0.01L

13 Jlgw

D ol WY g due e
Nua = MxV = 0.6 x 0.02 = 0.012 mol

Ddeldl WY g die
nuon =MxV = 0.4 x 0.02 = 0.008 mol

Busldll C¥ge dds < el GVge sus i les
Of g 1389 H30* g0 dus § pasld Sl (S

14 Jgw
Buaslatl C'.J}’y» die wou
Nnaon = MxV = 0.1x 0.01 =0.001 mol

u'a-o.z" CJ)’}A dde wou
N = MxV = 0.1x0.025 = 0.0025 mol

113 Lol Jlgw
JINaOH (8 g) 4L (e W Jgloeall PH !
oblde (1 M) 01555 HBr 200 ml

Mr (NaOH ) =40 g /mol

114 Lo Jgw
o0 (5 ml) ae Jolaild oI Clall NaOH &S !
¢ (0.1 M) oSy HBr 40 ml 9(0.35 M ) HI Jgk=o
ob lde

Mr ( NaOH ) =40 g / mol

115 3Lo) Jlgw
NaOH 50 ml &3L5] ¢y W1 Jghonal) PH !
(15ml) 5(0.05M) HI 10 ml J] 0.1 M oSy
oblle (0.1 M) Hal

Log8=0.9

: ALY Ayl J>

11 Jlgw

KOH + HBr ————> KBr + H20

! KOH &Y g0 sde o

n=MxV = 0.4x0.04L = 0.016 mol
HBr 8ucld)l &Y g0 due iy

n=MxV = 0.5x0.02L = 0.010 mol
Slelll WY g0 dde = ozl WY ge due Jaladl wie
el WY ge dde u.oJ‘Si sueldll WY ge due ol LMo
[OH ] § 238 ) Bucldll &Y g0 sue § yasild Ul Of
(

oWl OH- 0}’3.0 dde
nse= 0.016 - 0.010 = 0.006 mol

DA [ OH" | Gz

LS sl

Ve o

M=0.006 mol = 0.1 M
0.06 L




[OH ]=e = n = 0.001 mol = 0.014 M

\) 0.07L

[H:0*] = 1x10% = 0.7x102M

1.4 x 102

PH=-log 0.7 x 102

PH=12-(-0.35) = 12.35

KOH + HX ——> KX+ H;0

n(KOH) = n (HX)

n(HX) = MxV = 0.2 x0.1 =0.02 mol

m(HX) = nx Mr = 0.02x 127

m= 254 g

n(HBr) = m =20.25

Mr 81

0.25 =

1L

n(NaOH) =

m=2
Mr 40

[NaOH] = n
\" 3L

0

: 8 Jlgw
HBr Q}’y e

= 0.25 mol

25 M

NaOH Q}’y e

= 0.375 =

0.375 mol

0.125 M

n 6= 0.0025 - 0.0010 = 0.0015 mol H30*

[HsO*]sw = n = 0.0015 mol = 0.0429 M
Y 0.035L

PH=-10og0.0429 = 1.36g
15 Jlgw
: NaOH 8usldl &Y g0 dihe e
MxV = 0.1 x0.015L = 0.0015 mol
P HCI (el WY go dde s
MxV = 0.1x0.025 = 0.0025 mol

o (aesdl WY ge dde s
nse = 0.0025 - 0.0015 = 0.0010 mol

[H30*]s6 = n = 0.0010 mol = 0.025
Vs 004l

[ H30* ] s = 2.5x 102 M
PH =-log[H30*] = -log 2.5 x 1072
PH=2 -04 =1.6
16 Jlgw

Bleldl WY g0 U
MxV = 0.1 x0.04L = 0.004 mol

Q'a.oa." 03’3.6 .)..\.c;...uaad
MxV= 0.1x0.03 = 0.003 mol

oW el L’.‘J}’}n DU e
nese = 0.004 - 0.003 = 0.001 mol




(MxV)kon = (MxV )ugr
Mx0.01L = 0.1x0.02L

[KOH] =0.2 M
(500 ml ) oVl exodl § KOH @Y g0 dde Cauue

[KOH] =

n
\'

n=02Mx0.5L = 0.1 mol

m= 0.1 x56 =56 g

13 Jlgw
NaOH &Yge dus G

HBr 03’3& e e
n=1x0.2 = 0.2 mol
0955 HBr &0 3de S9lug NaOH Y g0 us oo Loy

Y9 OH" (23l uzga Y OY ¢ 7 S9lud W1 Jghomall PH
H3O* uaf‘lﬁ a9

n( HBr)
MxV

n (NaOH)
M xV

0.25xV = 0.125 x 0.05

V =0.025 L = 25 ml

[H:0*] =10 = 1x103 M
[HCI ] = [H:0*]=1x 103 M
(MxV)ua = (Mx V)naon

2 gludo 1SN (9SS Drgludio pgamell Ol b
[NaOH] = 1x103 M

10 JIguw
HBr OYg0 dde e
MxV
0.2x0.5L = 0.1 mol

n(NaOH) = n(HBr) = 0.1 mol

n(NaOH) = m
Mr

m =0.1x40 =4g
PH(KOH)= 12
[H30*]= 102 M

[OH]=1x10" =1x102 M

1x 10-12
[KOH] =1x102 M

 dagludle gzl Of Loy
[KOH] =[HI] =1x102 M




D o OH- Q)’yé.\cé@l&.‘)b&
OH e = 5x103 - 2x103 = 3x103 mol

:gwl‘oqodl‘;gu‘d@ OH 1Sy
[OH] =6 = n_ a0

Vs

[OH ] = 3x103 mol
25x1031L

[OH ]=0.12M

[ H;0*] = 1x 104 = 0.08 x 1012
12x 102

[H:0*]1=8x10%" M
PH =-log [ H30*]
PH=-log 8 x 1014

PH=14-0.9=13.1

PJl) 16 $Lol s«
>l 0.1 M 838555 HCI Jgloa (30 50 mi el 0513
Jdlxadl (0 50 mi 48Ls| ¢y W Jghoeall PH doyd
: 4] 453
0.09 M 515y NaOH Jglxs .1
0.1 M o155 NaOH Jgk=e .2
0.11 M o155 NaOH Jgk=e .3

114 Jlgw
: ‘?Kﬁl H30" &Y g0 dde el ol b 8,51
HI &Y g0 due e

MxV =0.35x 5x103 = 1.75x 103 mol

HBr &Y g0 2
MxV=0.1x0.04 = 4x103 mol

H30* &Y g0 dus foame s
H3O0" i = 1.75% 103 + 4x103=5.75 x 103 mol

o
n (H30*) = n (NaOH)

103
n (NaOH) = 5.75x 103 mol

m = 5.75x 103 x40 = 0.23 g

115 Jlgw
NaOH CJ)’}& e e
0.1 x0.05 =5x103 mol

‘?Kll H30* &Y g0 dde s
HI &Yg0 ue
0.05x 0.01 = 5x 10* mol

HCl <0 dus
M xV = 0.1x0.015 = 15 x10"* mol

H30" &40 dus aezed
5x10% + 15x 10 =20 x 10 mol

H30* i = 2 x 10 mol
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Sy

gy n..LpL...._q_,s ‘__,a.a_a-‘:
e 3aY1 3 gal
0.2M 55 5 NaOH p 313 gl domaS 5yt J s ¢ 55 201 J gons HCL 2l IS 5 sl e J gl
(o ped s el (35l (ADle i 250 ML by Sus 353 60yl 0d) ydl) RIS
LA sl )
sl dalall Al ool ) t‘l .
ol 3Lzl g 231 1 ol ety el Cilama g5 f 0
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(b sl Gl Lkl ;S
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Bge-rel
Jg.‘.l\d’o\.«SJ\»L;...JIVL&JMlJM_,b&MIJUM\é)-JMCA -5
JJ,.‘MC,.J‘M\ \.\,.,_,J\;Ja_.,b.,“).u.\,.b.__it saeldll u,uul.at, ful : By
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B 533 7ol 085 e ki Loty A1 Tkl i il J lowa 8L 0 i3 T ) el Janif -7
ladl sasldl Jl.l,.,(;_’_.;.j;..’.i’g (el J slows

-Cl;;:..d\, ool
¢ ‘M‘o)”"u“umg|&utw\\;u |
.5Ladl NaOH susldl &Y ga3ae Sl
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HCl o 555 Cnsl 4
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el 5l lowadl T oo 3285 1300y 1R N 3 S -1
1 5l L J0 5 puaall od o -2

3 plaall o ERSPPUIA oy ell S il
25 w50 JS OH™ , HO' 55 520 3

0.02M s3S sHNO, (|

0.01 M ¢35 5 LIOH (o

- B .
Wslate 5] G456 5} Ldiam Jloms ] sl 3 22l el S 4

pH=9 [OH]=10"M pOH=4 [HO]=10"M pH=3

J glovadl Ciioas
e Jglons o e Ll 3 OH 55 5 5 3550 -5
log 5=0.7 5 1ile .0.0005 M o35 5 HI dax J sloval PH o g begl) 3501 Sl -6

SN Le oLl 5a 400 ML _§ s 0.81 g &3k 72 HBr jaes J yloned pH sl G Sl -7
log 2.5 = 0.4 « 81 g\mol = HBr _ae>) & yodi A5l

0.008 M o35 5 HCIO, J ghowad 2o gl @351 oS 50l 23501 Sl -8
log8 = 0.9 51 lile

J yezme KOH Jplows 110 60 mL s B3 J3lazd 0.3 M o35 5 UV HI J lows (00 40 mL p 3L . 2l -9
KOH 35 52l . ;5 A

Jslous 4 20 ML pa 0.6M 035 5 S0 HCL 2l 1S 50 gll o Jsbons 0 20mL L 03 51 -10
LA (dslaza plgaeli ol s 31 plonall 2 0.4 Moo 1S 5 101 LIOH p y 20l 4S5 pn




) 15 JIgdl
[ H30* ] 1oy clalt 3 TS’ (s g9l yansell O

HX + HbO —> H30* + X~

& OH Wiy H30* wligdl (e sgiom slall O Wy
dgliall A sladl lioja ae Ol33) Al

Z——— H30" + OH"

H20 + H.0

975 4kiladg) e 339 -l slodl 3 OIBYI 9o O
OH" Sl 255 Ji lldag sl

16 Jlgdl
HI + H, 0O ————> H30* +I-

[H:0*]= [HI] =5x10*M

PH =-log [ H30*]
PH=-log5x10*
PH=4-0.7 = 3.3

17 Jlgdl
HBr + H,0 _— H30+ + Br

m = 81x102%g = 1x 102 mol
81 g/mol

= 1x102mol = 0.25x 10!
4x101L

M=25x102 M
[H30*]=[HBr]=2.5x% 102 M

PH=-log2.5x10%2 =2-0.4=1.6

L oy ) Al e dbasl J

gl 5S35 INS o Jghonall A gas 16 pms 2 1 Jlgeadl
229 PH g i)l 03501 I3 (10 91 H30* posigying)!
IS (30 ol OH" gl 1535 UM oo Jghonall dusld e

POH AwuS3 iugl! o)1

12 Jlgdl
Gl slodl bz pans :elold G 0l -

Gl elal § BusliS g (3 gansg paexS

. Al

A ALl )9l 98 1 a2l 31
10 oldl Jghonodl § H30* pasdaseg)l 0ol
Bus B J ghoead duzmyutll A3LoY1 : B yplaol

9 ¢ 1S Jggme pae> Jghomo ) 1A doglao
Bucls Jghowo J| 1SN polan pae> Jglona

- AN J g

ool J) B 1 Wil : gl Wi
Aulas s\gisl Sdoxs P9 ¢ CAE g Lokis king
) . Bylaadl

(1:3 Jlgdl
[H30*] = [HNO3] = 0.02 M

[OH] =Kw = 1x10% = 5x103Mm
[H:0*] 2x10?

[OH] = [LIOH] = 0.01 M

[H:0*] = Kw = 1x10% = 1x10%2 M
[OH'] 1x102

14 J1gd!

PH=3
[H:0*]1=10°M
POH =4
[OH 1= 101 M
PH=9




Aslgdllg oeedl t EJEII oyl
TR

Sl Jglomall § Chumall (aesedl ol 1 duus I §,SaJ1
© o o plusuil ! e 455 o S Ly
O Aad (@) daaall Buslall Jell LlS ¢ ka yaesdl

Rl Culgh pustiudy ¢ Kb Bustdl (b colis il e

Gz ad)! 03yl Clusg A3l U gl 1S5 Sl

. Jglowall

t Al delodllg (o gasdl Jdlxs (§ OIEYI

Wi (S diasall uslgiilly (o gamedl Of ruw Loa Cdys
229 ¢ JlaasSII Y1 e Ylio sy gbgd Olg ¢ slodl §
G Aaall (pgamel) Asledl Jlomall § 0PI Al oy
 dm sl ka paesdl 5o coll pldsui L ol

(8) JSad! yail Capasall yaesell (o) LS Loludia

CH3COOH + H,0 Z———= CH3COO" + Hs0"

(I 2 Laes 24(8)
R
v

CH,COOH, + H,0,, = CH,C00" +H,0’

3™ (=)

CH,COO"

;" t urt
lh VINEGAR [
3 i'~\\ gl £

-

CH,COOH

WS CH3COOH ( J3d1 ) chigiliudl (e onl e !
Al uslgdll Judlxad OIEYI Al oo gl (S
LeS Lsludin Ll day 929 kb Bl ol cul pluseiuly
8 ol ol pustiun (a3 . daasall Busldll il

S daaall uslgdll 8¢9 of ddamall b gemell B¢ dylie

: 8 Jlguudl
HCIOs+ HO ———> H30* + CIOy

[H30*]= [HCIO;] =8x 103 M

PH =-log [ H30"]
PH=-log 8 x 103
PH=3-0.9 =2.1
PH+POH= 14

2.1 +POH=14
POH=14-2.1=11.9

19 JIgud!
(MXV)KQH = (MXV)H|

[KOH]1x0.06L = 0.3 x 0.04

[KOH]=12x10%= 0.2 M
6 x 102

110 JIgwdl
HCl pae> OY g0 due e
MxV= 0.6 Mx0.02L=0.012 mol

LIOH 8usldll &Y g0 due e
Mx V=0.4 x0.02L =0.008 mol

D doladl dlads wie

sueldl WY go due = (el WY ge dus

o3 | el GV ge dds 3 (51 s O L Lasdlig
. iz Jslall Of (a3 14 [ H30* g0 dus §




1.3x 10°° H,S0,
6.8 % 10" HF
4.5 x 107 HNO,

HCOOH
C,H.COOH
1.7 x 107 CH,COOH
43 x 107 H,CO,
8.9x 107" H,S
3.5x%10™ HCIO
4.9x 107" HCN

1.7x 107"
6.3x10°

14240 8 Jouomlb 3las Olta>e
4 OY ¢ HS03 98 Jouodd! § o8I paendl -
ot e 848 el ddg Ka sl
o0 408 (@Y ¢ HSO3™ CanpYl dadlyell Buslall
. 693V el
Ka J31 &J OY HCN Jguand! § candYI jacsdl
ol e 5y JBT
0 4008 LY CN- (59391 dadlpell Buslll
. Yl el
w2 3adl 5o LA dygludio Sl By8 13)
P OB Jouad! § Al

H2S0s3
Ka AVl (aexd!

HCN |
Ka J3Y1 yaed!

S8 yael

aapY aexl

AV p gl PH
(7 0 JSSIPH)

J3YI (» dgloxal PH

AV dglxo § [ H307]

J3 dglxo § [H30%]

J3 diglxe § [ OH]

eV dglxe § [ OHT]

Ve t|

PH dasd 5 (o 55101 Ailises 1o50 (b ve GylE3 3
Ka dad M5 (0 Logiw &y SJ9 [ OH ] of [ H30%] o

: sb>Yl aghe an Jasyll

Al ySen € huaygdll e i HCOOH ehgilival! o>
O S § dedstiuw § Joill el 10 Jzg 58

drg § 400 ¢ puadl e I Jho oo ¢ YLl
Olawd ) dudlyd yas dis Jauwdl il o 0)ykug dSlus
dadal diliel e Blasl) Tyghaoe dedsuiug ¢ (ol
Dol § duaozell plunall cpo 0) y239 ¢ 0)liuo Landaidlg

. diSlus ] B3gall sU3T § oudn

: Al o gasdl (3 OIBYI
Ol zid sloll 3 Loj> ddmiall (o gasell s
aezl) B30 13 ¢ s 131 0919 H30* pgig g
olaadl 3 LS cpliy 418 HX 30y0b ple JSio Cauasal!
1 4y
HX@q) + H201) =——= Xag) + H3O0%aq)

oae> Bucld 433|y0 bucld B8y pae>
20 O3] V> § Aol Jaeaddl Wl 0955
Jeladl § Oy apge 139 H30" 9 X dasildl wlgd)!
Buslall & JI ado bo ¢ (eliiadl olgadl dg= ) Hlud! dg>
b3y e giSes 149 H20 Busl@l cpe $931 X~ dadlypall
Jacm Lo £ Byadaus Bygaas paeell (pgSS Bolely Ogig b
4ol oo Aol B gVl 1S &ylie Wie ezl 1835
P 3 gl e passddl s ol e pag

Ka = [H:0*][X]
[HX]

digasall (o gemdl yamy 5 Colb 0B (8) Jguadl crws
899 0 ezl (ol ol sm ¢ 25°C Byly> dmyd s
02U Sl dagd Bl 31535 (I ¢ Wl e diyudy yaemdl
31378 ¢ H30* 31555 81} (aesel g3 oy LalKd ¢ aose
899 d)ylio Ses 149 ¢« ka paesell ol cold Wlds

8 ol (0 ity WS ¢ gran diasall (e
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Ka = [ CeHsCOO" ][ H30*]
[ CeHsCOOH ]

[ CeH5COO ] =[ H30*]

[ H30* 2
[ CsHsCOOH ]

[H30*]1=1\/6.3x10°%x2
[ Hs0*]=1.12x 102 M

PH =-log [ H30"]
PH = - log 1.12 x 10
PH=2-log1.12
PH=2-0.05 = 1.95

ol gl yaesdl duS Clusd Gz g gl 31 pldsiul
: ka Og_i)’Jl

: (US) 25 Jta
i Jghowo syl 4301 HCOOH (s> AlsS !
coble 2.7 G9! 4edyg 1 L docn>
Mr (HCOOH) = 46 g/mol
Ka =1.7 x10*
Log2=0.3

P Jxdi
HCOOH +H,0 Z——= HCOO" + H;0*
Ka =[Hs0*]?

[ HCOOH ]

1.7x 10 = [ Hs0* ]2
[ HCOOH ]
PH =2.7
[ H:0*] =10"H
[ H;0* ] =1027 = 10(-2.7+3)-3 =10%3x 103
[H:0*] =2x103M
Ka d8Me (§ g9

: H3;0* 3\"533 L.JL“O'

:(Jbw) 23 Jte

gl ez Jgkxe § H30" Sligal 7555 oo
oblde §0.1 M oSy Sl CH3COOH

Ka=1.7 x 10°

A C ]

CHsCOOH +H20? CHsCOO" + Hs30*
0.1M 0 0
-X +X +X

0.1-X X X

&ladl oo S
AU § sl
oY e HSIAN

Ka = [ CHsCOO" ][ H:0*]
[ CH3COOH ]

1.7x105 = [X]?

(0.1-X)

N

[X]=\/1.7x10°x0.1 = 1.3x10° M

(QUS) 24 Yl
g Adl yaes d_?.l:ml Gezosg! 03y G|
: 0b ke ¢ 2 M oSy3 CsHsCOOH
Ka=6.3x10% ,log1.12 =0.05

: Jxdi
aghadl o S

AU § sl
Y oo HSIAI

CsHsCOOH + H,0 =— C¢HsCOO" + H30*
2Mm 0 0

-X +X +X
2-X=2 X X




S HCOOH ¢bgilinadl Jghea) PH ! 1 27 Jlin

oL lle 0.01 M oSy3

Ka=1x 10%

Pl

HCOOH +H,0 =—— HCOO" + Hs:0*
Ka =[Hs;0"] 2
[ HCOOH ]

[H:0*]=\/ Ka x [ HCOOH |

[H30+]=\/1><10'4 X1x102 = 1x103M

PH=-log[Hs0*]=-loglx 103 =3

= 4 PH S HNO; paes> Jgle 2455 cun! 1 28 Jlin
log4=0.6 <Ka=4x 10% oblde (2.4
HA Al

HNO,; + H,0 ﬁ NO> + H:-;O+
[H:0%]=10(-24+3)3 =10%6 x 10 =4 x 103 M

Ka = [ H30*]?
[ HNO: ]

4x10%=(4x103)?
[ HNO: ]

[ HNO2] =16 x 10 = 4 x 102 M
4 x 10%
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Blaysl (5 ) Buslil 1835 083 ¢ (9) 4 PH CHsNHsCl
€ BAslall Kb ! zeed! 153

Buclill (o (1 1) den> Jghono 1 20 JL2) Jle
] Gl ¢ 11 = W PH ¢ (0.1 M ) LySy5 B dagasall
1 (9) 9l Jskxall PH Cuxanold BHNO; zehell

§ bl 09Vl dimo ST .1

¢ susld)l Kb dosd cunl .2

T lasdl zhod! 155 >l .3

4] sl NH3 Basl@l e 09 Jghome 121 L) JIgus
Tels (2) sliies PH pdid NHaBr zholl oo cilyghy
Thodl 1535 el ¢ 8 = LI Jghomall Wg)%l 95‘,."
¢ Bl

301 HF el oo 0985 Jghono £ 22 L) JIgew
NaF zloll 4] Candl (4) Soluw 4 PH Guzaying!l
§ NaF zhodl #1555 Gl (2) ylddos PH opiid




Ka = [ Hs0* ][ KCN]
[HCN ]

FEAN iy ety ledl OY

Ka =[ H30"]
5x 1071 M = [ H;0* ]

PH =-log [ H30"]
PH= -log5x 10 = 10-0.7 =9.3
PH=10+—» [H30*]=10"M

5x 1010 = 1x 10°1° x [ KCN ]
[HCN]

5= [KCN]
[HCN ]

1 = [HCN]
5 [KCN]

: ddLoYI ! J>

11 Jlgw
alays (i
J& (@
46 46 (z

12 Jlgw
PH,=9 «—» [H30']=10°M

[OH]=Kw = 1x10 = 1x105M
[OH'] 1x10°

Kb = [ OH ][ NH4Cl ]
[ NH3]

1.8x10° = 1x 10° [ NH4Cl ]
0.1

M=n ¢ 018 = n
Vv

n= 0.09 mol

n=m ¢—p» M=0.09%x535=482g
Mr




PH,
APH = +1.5

,é..xs@ zhed! oY

APH = PH; - PH;
1.5 = PH, - 4
PH; = 5.5

[H30+ ]z = 10-5.5
[H30+]2 = 10(-5.5+6)-6

[H:0* ]2 = 10°5 x 10 = 3x 10 M

PHi =4 e—» [H3:0']1

Ka = [H30*]? = 1x108% =
[ RCOOH] 0.1

: kel ALs| wa
Ka = [H30*], x[ RCOONa ]
[ RCOOH ]

1x 107 = 3x 106 [ kel ]
0.1

[ ] =1x10% = 0.33x10%2 M
3x 10°

n= 0.66x 102 mol

HX (1:4 Jl§w

(<

Ka =[H30" ][ NaHX ]
[ H2X]

4x 107 = [H;0*] x4
3

[H:0*]=3x107 M

PH, = -log 3x 107
PH, = 7-0.5 =6.5

APH = -25 (g
APH= PH; - PH,
-2.5 = 6.5 -PH;
PH; =4 e—>» [H30%]; = 1x10* M

Ka = [ H30"]?
[ H2X]

4x 107 = (1x10* )2
[H2X]

[H2X]= 1x10® = 0.25x 10! M
4x 107




Ka = [ H;0*][ NaOCl ]
[ HCIO]

Ka = [ H30%]
3.5x 108 M = [ H30*]

PH= -log3.5x 10® = 8-0.45 = 7.55

[OH ]
[ N2H4 ]

1x 10 = [ OH ]2
0.01

[OH] = 1x10* M

[H:0*]1 = 1x 10 = 1x 100 M
1x 10*

PH; = -loglx 10'°= 10

Kb = [ OH] [ N>HsCl ]
[ N2H4 ]

1x 10® = [ OH ] x 0.005
0.01

[OH ]2 = 1x10% = 2x10° M
5x 103

[H:0"] = 1x 10 = 5x10° M
2x 1076

PH, = 3.52
[H30* ], = 10°PH
- 10-3.52
= 10( -3.52+4)-4

=10°48 x 104
[H30*] = 3x10% M

Ka = [H30*]1[ KNO;]
[ HNO: ]

4.5x10% = 3x10*[ KNO; ]
0.02

[ KNO2] = 0.03 M

M =

s
Vv

0.03 = n

04L

0.012 mol

m

Mr

m= 0.012x85 = 1.02 g




110 Jlgww
PHi =3 «—» [H30*]=103 M
APH = +1 CRTILF NI

APH = PH2 - PH;
1 =PH; -3
PH, =4 o—» [H30%]; = 10*

hedl 8 Ka
[ H30+ ]2
[HA]

ol das Ka =
[H30*]> [ KA]
[HA]

: B paise A dgludie Olelial!

104[KA] = (103)?
[KA] = 0.01 M

Mr

0.01 = 1.19g
Mr

Mr = 1.1
.0

= 119 g/mol

PH; = -log5x10° = 9- 0.7 = 8.3

APH = PH, - PH;
APH = 8.3 - 10 =-1.7
PH 0Lk s duludl 8Lyl

PH1 L..A.euJL.! :gd‘é.w

Ka = [Hs30*]?
[ HCOOH ]

1x 10 = [ H3:0* |2
1x 102

[H30*]1 =1x 103 «—>» PH;=3

sl mlodl 0N (+2) PHA
APH=PH; - PH;
+2 PH, - 3

PH, =5 e—» [H30*], = 10°

Ka = [ H:0* ] [ HCOONa ]
[ HCOOH ]

1x 10%= 10° [ HCOONa]
1x 102

[HCOONa] = 0.1 M

M=

n
Vv

+—>» n= 0.05 mol

0.05x 68 = 3.4¢g




[OH ]=1x 103 M
[H:0*] =1x 10! M
PH, = 11

Kb = [OH ][ NH4Br]
[ NHs ]

2x 10° = [ OH ] x 0.05
0.05

[OH ] = 2x10° M
[H30%*]2 = 5x10° ™M
PH; = -log5x 10 =10-0.7 = 9.3

APH= PH; - PH:
APH =93 - 11

APH = -1.7

PH 0Lk ay bl By

PH; = 3.14

[ H30+ ]Z = 10-3.14
= 10( -3.14+4)-4

= 1098 x 10% = 7.2x10* M

Ka = [H30"] [ KF]
[HF]
A iy Ganzlly geledl oSU
Ka = [H30*] = 7.2 x 10

112 JIgw
PHz =93
[H30+ ]2 = 10-9.3 = 10(-9.3+10)-10

[H30%]2 = 5x 10 M

[OH ]2 = 1x 10 = 2x 10
5x 10-10

Kb = [OH ] [ NHsNO3 ]
[ NH3]

ASA ity Bl bl oS
Kb = [OH ] = 2x 10°

PH: e 113 Jlgw




Ka = [H30*][ CH3;COONa ]
[ CH3COOH ]

1.8x10° = [H30*]1x(0.8)
0.8

[H30*]=1.8x10°M

PH=-log1.8x10°=5-0.26 = 4.74

16 JI§w
[NaX]=n =0.32mol = 64x102M
vV 05l
t Ka G
Ka = [H30*]%> = (8x103)% = 64x 10
[HX] 0.1

Ka = ||'|3O+ Iz |NaX|
[HX]

= [ H;0* ], x 64x 10~
0.1

[H30*]2 = 1x10* M

PH =-log [ H30*]
= -log1x10* = 4

PHi1=9 «—» [OH]=10°"M

PH.=6

[H30%]; = 10t M
[OH ]2 = 108 M

ol d2s Kb = zhedl Jad Kb
[OH 1[BHCI] = [OH ]:2
[B] [B]

P dglude LY Ololiall paise
1x 108 [BHCI] = (1x 10°)?
[BHCI] = 1x102 M

M=n
\'%

n= 1x 102 x1 = 1x 102 mol

1x 102 = 0.685 g
Mr

Mr = 685x 103 = 68.5 g/mol
1x 1072




119 Jlsw
PH; =9 «—» [H30*]=10°M

[OH] = 1x 104 = 1x10° M
1x 10°

Kb = [ OH ] [ ko]

[ 5actal |

Kb= 1x10°x1 = 2x 10°®
5

:20 Jgw
BH* .1
2
PHy = 11 «— [H30*']; = 10 M

[OH] = 1x 103 M

Kb = [OH ]2 = 1x 10 = 1x 10
[B] 0.1

Kb =[OH [, x [z ]

(8] PH=9

[ Hs0* ]2 =107

Kb = 105 x[ k]

0.1

[OH ]2 =105

1x 10° = 10° x [z ]

0.1

[ze]=01M

Ka=[Hs0*] [KF]
[HF]

7x 104 = [H30*]x 2
1

[H:0*] = 3.5x10% M

PH=4 e—» [H:0*]=10*M

Ka= [H30*] [KF]
[HF]

7x10* = 10 [ KF]
[HF]

7 = [ KF]
[HF]

PH, = 5.52
[H:0*] =10 = 10552 = 3x10° M

Ka = [H30*][ =]
[ b1

= 3x10%x1 = 1x10®
3




el ua Ka =zl 4 Ka
[ Hs0* 1 [ NaF ] = [ H30* 1,2
[HF] [ HF]

 gluie (@Y Olaliall_paises
1x 10%x [NaF] = (1x10%)?2

[NaF] = 1x102 M
123 Jlgw

PH.= 9
[H30%]; = 10° &—— [OH 2= 10°M

Gwl-\a.g Kb = @dldﬁKb
[OH ]o[ NH4CI] = OH- 1,2
[ NHs3] [ NHs3]
Obldall _saise
105 x 0.1 = [ OH]?
1x 10 = [ OH ]2
[OH ]1= 1x103 M

[H:0*]: = 1x 10" = 1x 10t M
1x 103

PH; = -log [ H30"]

PH; =-log1x 10! = 11

APH (-2)
PH, = 8

ae> zhadl OY

APH = PH; - PH;
-2 =8 -PH;
PH; = 10

PH; = 10 &—> [H30*]; =101
[OH ] =10% M

PH, = 8 «——— [H30*], = 108
[OH ]2= 10¢ M

QMJ'J-&’ Kb = Gw‘dg:éKb
[OH ]2 EL_Gl = [OH ].?
[ NH3] [ NH3]

F Dagludte @Y Wlolied! paises
(1x10°) x [&le] = (1x10)?
[] = 1x102 M

122 Jlgw
PH; = 4
APH = (+2) e mhadl oY
APH = PH; - PH;
+2 = PH; - 4

=4 e—> [H30']1=10* M

=6 e—> [H30'],=10°M




Kb = [OH] [ XHCI]
[X]

6.25x 108 = 10° x [ XHCI ]
1

[ XHCI] = 6.25x 103 M

6.25x 103 = n
051L

n= 3.125x 103 mol

3.125x103 = m

40

m= 3.125x 103x 40 = 0.125¢g

:24 Jlgw
PHy = 3 o—» [H30+]1 = 10'3|V|

ol Ka =zl S8 Ka
[ H30* ][ KNO, ] = [Hs0* |1Z
[ HNO; ] [ HNO: ]

[ H:0*]2 x 0.01 = 1x 106
[H:0*]2 = 1x10* M

PH; = -log 1x 10*

PH; = - log [ H30*]
PH: = -log4x 10 = 11-0.6 = 10.4

[OH ]1= 1x10 = 2.5x 10 M
4x 10-11

Kb = [OH ]*> = (2.5x10% )2
[X] 1

Kb = 6.25x 108
APH = PH; - PH,

-1.4 = PH, - 10.4
PHz =9

[H30*]2= 10° M

[OH ]2 = 10° M




: dotaiel! Jud ool

) D98 Busld of (598 (faez (pe Al dneS ABLD) (5055
I ¢ U Jpkonold dera kel @31 (§ S e J) el
S Gar oyl god) Sl Y Judloeadl pams s o
29 ¢ daliell Juloeall (Al A3LSYI 0dd donl gl
dis PH uzgyiud! o3y Gl daglie e Judlxo
R ¢ Lgd] D98 Busld 5l (598 ac (po A dneS AL
Brad o> ) Aidlpell diuslBy s ez (o O9SI
dias 5us ) Glpell lgsansg diass 5usld of ( doeleg
+ (Lg=hoy

¢ Al Ol Ciliadas 0ol oy delaiadl Judloeall dadg
dsluo Jin ¢ daulg dusluo Wbxe § piseinnd (P

¢ L pL g dslgull Oilelyally Juaztd! Ol pastiuneg §luad!
e duoedl OUSBII plucrl § Dgasell dodas) (g guons LS
elaiall Jghoall el (o9 ¢ daliiall Judloeall (o dadall
Gusy HaC03 whigaySIl jans (e 0950k g"g.ljl ¢ ‘SJJl ‘3
pdl e Blasell e Joasg « HCO5 dadlyl

3'3.0J‘ Jo PJJ@ ¢ 7.4 920 Jis ‘aJ..U ‘5\5?3)%|

US55 I el of daasell dasdall 13 daliseoll
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51 98 yas> (o AUB dueS ALs| wis PH Gurgydud!
gl dogd Busld

: duaesel dalaiad! el

Busldy Luad pae> (e oaexd! ebaredl Jghoeall 9
HCOOH whigilinall jan> Jghora (§gioms Hiad ¢ 48!yl
2 paesdl Glivja (e dds dwd (s HCOONa delog
HCOO &adlyell Buslill oo ddle dud e g ¢ disbindl
bl po dyaiseie & ] d3Ls) ¢ zlall G o AN
zlodly ezl e S 0l OLYI OWolasdl zub 639 H3O*

PH1 e £ 26 Jl§aw
Ka= [Hs0*]?
[ HCOOH ]

2x 10* = [ H30*]?
0.5

1x 10*
1x102 M

[H30"]? =
[Hs:0" ]

PH; = -log 1x 102 = 2
APH = +2  susld mhall oY
+2 = PH; - 2

PH, = 4

[H30%]; = 10° M

Ka = [ H:0*], [ HCOONa ]
[ HCOOH ]

2x 10 = 10° x [ HCOONa ]
0.5

[HCOONa ] = 1M

m= 0.5x68 = 34¢g




Ka= 1.7x10° / log1.63 = 0.21 /log 1.7 =0.23

D=l
NaOH L) Jd Jglxall PH dixlie Jl§uud! cllas
Pladag
CH3COOH + H,0 Z=——= CH3COO" + H;0*
CH;COONa ™05 cH;c00" + Na*
NaOH d3Ls| 3 Jgloadl PH s Vgl
Ka = [H30*][ CH3COO"]
[ CH3COOH ]

1.7x10° = [ H30*]x 0.5
[0.5]

[H:0*] = 1.7x 105 M

PH; = - log 1.7x 10°°
PH1= 5-0.23 = 4.77
: Blaa)l [ NaOH] Gewss
M=n e» M=0.01 mol =0.01M
2 1L

2 0f T LS 0l NaOH 8asll ddLp| Lis g
[ OH Jsuaa = [ NaOH ] Guea = 0.01 M

Ji9 CH3COOH (ae=ll an Jeliil d8Lasll OH Sbgl
Zuad 0.01 M ey 0SS
[CH3COOH]=0.5-0.01= 049 M

Jlddes CH3CO0" dddlpell Buslill 1Sy 5103 NI dxiilg
zsad 0.01 M
[ CHsCOO ]=0.5+0.01 =0.51 M

HCOOH + H,0 Z———= HCOO + H30*

HzOE

HCOONa HCOO + Na*

U5 NaOH Jie 4393 8usd (o Ahdd 4usS' 83L0) isg
llelds Gyl i galano eligiuw (I OH Wil ziis
48| yall Bueldll U el (9559 HCOOH aes! ae
755 sy Jiy Bguw ezl 15,5 0 g2 « HCOO!
39 ( BLas) suclill NaOH 1S5 ) 4Lasll OH" gl

HCOO™ £ fnadl O gV 4S5 31833 L3 guw duanidl gl
el 31535 (2 Al AR5 ldag ¢ dund 5ladally
1(11) G pdail ¢ AS domyuy Al yell Suslig

HCOOH, +HO ~—=HC0U _ +HO'_

J sl J13266 BLs1 T (1) JCu

5 ooy Vg Loyds ol Jglkomall § H30* 1555 (g
- Jgloall PH (uzayiagd! 03,01 § Lgxle

(QUS) 44 Jle

B> (0 0355 Jghoma) vz gyieg)! 31 o
@lgitul zhally ¢ (0.5 M ) 04555 CH3COOH higitisy!
03,0 &5y o3 (0.5 M ) 5)5 CH3COONa pg23g4all
sl e 0.01 mol d3Ls| das Jokomall Jurgyung!
t o lake Jglonall 00 (1 L) JI NaOH &l




S Y g2 ¢ Loy Wb Jgloeadl § H30* 155 (oo
- Johonald PH (Grz9yiagd! 0301 § S pis

P (ols) 45 Jle
Wie Galudl JUadl § Jghomald g gl @3 ol
©5 Jglmall (0 1L JI HCI yaed! (0 0.01 mol 43U
2 0b lode ABLLYI LS Jghonall g yhadd! 03,0L i) Bl
Log 1.79 = 0.25
Pl

[HCl]Gua = n = 0.01 mol = 0.01 M

\Y; 1L

[ Hs0* Jsiaw = [HCI] = 0.01 M
[ CH:COO'] = 0.5 - 0.01 = 0.49 M
[CHsCOOH] = 0.5+ 0.01 = 0.51 M

Ka = [ H:0*] [ CHsCOO" ]
[ CH:COOH ]

1.7x 105 = [ H30*]x 0.49
0.51

[H30*] = 1.79x 10° M
PH; = -log [ H30"]
PH, = -log 1.79x 10

PH,= 5-0.25 = 4.75

Ka =[Hs0*][ CHsCOO ]
[ CH3COOH ]

1.7x10° = [ H30*]x 0.51
0.49

[H:0*]= 1.63x 10° M

PH; = - log [ H;0"]
PH; = -log 1.63x 10°°
PH= 5-0.21 = 4.79

0301 & Toa AUB 8303 ud O Jlall ¢y gty
oaibasdl § S5 Y (29 0.02 Hlules Suzrgydng!
- Jgloall dislesSdl

I HCI o (593 (e (po Al deS A3Lo] i ¢ Jinlbg
0 Wgatans cllginw I H3O* gl ikl cnlia Jgloeal!
295U CH3CO0" 4l el Buslill ao lgheldl §uyb

7535 ylades [ CH3COO™ | J& eldsg CH3COOH ezl
7Sy 339 (( Blaell yaexd! ) dlasl H30* s
S5 O ] RS9 dund Hliell CH3COOH (aedd!
(12) JKad yhasi ¢ dUdd Aoy 4881 poll dSusBy aesd!

CH,COCH,, + HO, & CHLOO + HO'

A e BLSY T (12) el




ot 3 Vi ¢ Ly Bl Ustomall & OH 365 s
- Jglomall PH Gurayiegd! 0301 § S S

(@S 46 JLe
NH3 (5963 (00 098 Jgkomal (w9 gl 030! onnl
05 (0.5 M) 015y S NH4Cl zlellg (0.5 M ) LaSys
0.01 mol 48Lb] s Jgloeall uzg gl ©3,0L L) Bl
- dglxall 5o (11) JI NaOH sl Bucldll (50
Kb = 1.8x 10>
Log 0.55=-0.26
Log 0.53 = -0.27
D =l
J Jghomall (gurg gl 301 diylido Jlgund! lla:
: Ldasg NaOH 8L

NHs; + H0 =—= NHs* + OH
HZO + -
NHsCl —2=> NHs* + Cl

Kb = [OH ][ NH4ClI ]
[ NH3]

[OH] =Kb[NH;]= 1.8x 10> x 0.5
[ NHs* ] 0.5

[OH ]= 1.8x10° M

[H:0*] = Kw = 1x10 = 0.55x 10° M
[OH] 1.8x 107

PH; = -log [ H30"]
PH; = -log 0.55x 10°°

PH, = 9—(-0.26) = 9.26

$9lud HCI paesd! d8U5| i Jghoeall PHy OF Lo
Sl PHa ol HCI ezl d8Lo) das Ll ¢ 4.77
031 Glax JuB (plassl Cigas Jf e L 4.75
oabasdl § 55 Y 929 0.02 lder durg)yisl!

- Jghoeal) A8LesS)!

P sl doaied! Jdlxad!

g9 disasd Baeld oy Sueldll pdarall Jghonoll 39Sk
NH3 84s @l Jglome e ( lgoehey Al Busl ) 3815l
BALE s o dWlle dewd e Sgion NHACl lgekog
el ©lgl e Adle dud o g digliall A2 NH3

& ) ABL] ¢ hodl (a6 (o W) NHa* 38151

J5 U Ol Walael! zus 939 OH gl (e dsniseie
Thollg Busldll oo

NH; + H,0 === NHs* + OH

H20

NHsCI ——=> NH4" + CI

25 NaOH Jie 498 5usB (0 AlB 4eS AL wisg
lehelil @yl s Lgalane eligiug G OH Clgl il
31532 eldsg NH3 8usldll (9Si) NHa* (3315edl aesdl ae
) d8Lacdl OH" bgl 1S5 yludes NHz Busldll 1Sy
ARG duudd HlUialb NHa* 1Sy Jiug ( 4d8Ladll sucldl!
ST € ALB doryy 3310l lpsaasmg BUSIAN 1S5
13 JSa!

NH,, +H0, ==NHS  +O0H

& * .
ol adels L) S1:(13) sl
[ [ [,

éJ.Fur.h.unJ',J-buA




Al HCI Jao §98 (e (yo AUlB 4usS B3] is Lol
Gk 0 lgalane ellgiun H3O" gyl iy cnli
J& cldog NHa* (el (09S3 NH; Busld)l as lghelds
) dLae)l H30* @il 4S5 yludes NH3 8usld)l 4S5
NHa* 33pedl pansdl 1555 31339 ( Blasdl yaesd!
B31pall lgaasg BUSIA 2S5 deund pdcly dunddd Hluleally
£ 14 S5 plash ¢ B Ay

vy +HO, ==NH,"_ +0H

an

| saem L) 5 o(14) sl

. Lg.h:'.! I,..Id..d ._]J.Lh.d

Ty Bl Ughonall 3 H30* 9 OH" (30 S 155 oy
Jooall PH (guzasdedd! 03,01 § S dd oy Y gy

(QUS) 47 Je
e Galud! JUall § Jokomall juzgyg)! o8y Coosu!
o (11) JIHCI pae=dl (e (0.01 mol ) d8Ls)
BLoYI I8 Jglonall Guzrayiegd! 0350 LghyBT o Jglonall
: 0b lade

Log 0.58 = -0.24

A C ]

[ NaOH Jouaa =

n = 0.01 mol = 0.01M
\Y 1L

[OH] = [NaOH] = 0.01 M

23Sy &S NHs* 33lyel yaesdl ge Jelis OH" gy
(0.01 M ) slias
[NHs*] = 0.5 - 0.01 = 0.49 M

e 7SS 213399 NH3 Sueldl ()9S5 ) dxdiy
(0.01M)
[NH3]= 0.5 + 0.01 =0.51 M

Kb = [OH ][ NHs*
[NHs]

[OH] = Kb x[ NHs]
[ NHs* ]

[OH ]=1.8x10° x 0.51 = 1.87x 105 M
0.49

[H:0*]= 1x10 = 0.53x10° M

1.87x 107

PH; = -log [ H30"]
PH, = - log 0.53x 10°°

PH, = 9-(-0.27) = 9.27

PH 408 (§ 0.01 yldies T Juld gLy &g JasYi
Al dilas § 35 503 sloal




: AL Al
Slgall Z1931 ey L3Sl Jdloeall 0 (512 1 BU] JIgar
S dalaio JudloeaS lial 4591

(HCN/NaCN) i

(NaCl/ HCl ) (<

(KCI04 / HCIO4) (z

( CHsNH2/ CHsNHs3Br ) (2

B A 5usld (yo lodika Yglomo a1 2 L] Jlgus
2 Of Cuale 13] dundl #SUL BHCI zlelly (0.3 M ) Sy
Kb = 2x10* / log5= 0.7
§ plaiadl Jghomadl PH ! (i
HCI (0.1 mol ) 43Lb| s PH dod zeas oS (2
§ pladl Jglmall 5o A

Jolomal PH (g9 sl o3l ! (113 3L) I
(500 ml) 3 KY zlodl &0 (0.4 mol ) L4130 9SS edaie
(0.4 M) 5S4 65 (HY ) rasall gaesdl Jglono o0
s ob lade

Ka HY = 4.5x 10 / log 2.25 = 0.35

¢ Jghoeadl 3 Hldedl 09I dio o (0
dBLo) wie $ilud! Jgloeal! PH dasd zxuas oS (z
(log4.5=0.65 ) ¢ HCI (0.1 mol)

el (o 0950 1 L dozm> plaio Jghomo 1 4 3L2) JIgww
138 2SN Jg4me NH4Cl lally (0.4 M ) Sy5 NH3
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Kb =2x10° / Kw =1x 10
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iy B3S)5 J&d NH3 el ao HCI el Jolaiy
0.01
[NH3]=0.5 - 0.01 = 0.49

S5 313339 NHa* 3815l (el (9 el doxdly
0.01 ey
[NHs*] = 05 + 0.01 = 0.51 M

Kb = [ OH][ NHs*
[ NHs]

1.8x10° = [OH ][0.51]
(0.49)

[OH ]= 1.73x 105 M

[H30*]= 1x 10 = 0.58x 10° M
1.73x 107

PH; = - log [ H:0"]

PH. = - log 0.58x 10
PH,= 9 - (-0.24) =9.24

PH da:3 3 0.01 yldie o> JulB (jolasel] Cigus JasHi
- dslesSl duasbas § i Y g9 Jgloal)
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 oblae

Ka=4.5x10* / log6.75 =0.83 /log3=0.5

¢ Jgboeoll PH ol (i
0.1 mol sl 13] Gludl Jgkoeoll PH sl (o
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CH3NH; 84sl@)l 00 0353'9 th Jglmo 1 17 @M! Mo
0.2 M 05555 S CHaNH3Cl zollg 0.3 M S5 1
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Kb =4.4x 10
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toblale 10 = PH zuad) platell

Mr ( HCI) =36.5 g/mol

00 0950 (0.5 L) dozm> plake Jghoxa 1 13 §L2) JIgew
S5 HCOOK zholly (0.3 M ) 454 HCOOH yaesd!
dosd Comol ddall KOH ilygls d3Lp) dasg ( 0.3 M)
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Ka = 2x 10* / Mr( KOH ) =56 g/mol

§ il g Ao Lo (I
¢ dladl dduall KOH 4SS canl (&

0 095 (11) dex> plaie Jglhoxa 1 14 32 JIgew
PH do:d CI61310 2SI ued Lag) KX gehally HX el
oo A JIHCI (0.1 mol ) 43Ls) wisg (5) J gl
4.85 Jslxoll PH dad ol plaiall Jghoxall
Log1.4 =0.15

W

SHX yaexUKa (i

€ KX ghold Gl 58401 (@

00 0356 (0.5 L) doze> pliie Jghomo 1 15 3Ls] Jlgew
03Sy5 CoHsNHsCl zhedlg 0.2 M 1S53 CoHsNH2
:oblde 0.4 M
Kb =4.7x 10*
Log 1.1 = 0.04
Log2=0.3
Log 4.3 = 0.63

€ Jghoeoll Guzrayiagd! 30 ol (i
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[OH ]=1x10* M

[ HsO0*] = 1x 1014 =
1x 10

(1:3 3Ll Jigw

[KY]= 0.4 mol
05L

Ka = [H30"][Y"]
[HY]

4.5x 10%= [ H30*]1x 0.8
0.4

[H:0*]= 2.25x10% M

PH =-log 2.25x 10
PH =4 - 0.35 = 3.65

[HCl ] = n = 0.1 mol = 0.2M
V 05l

[HY] = 0.4+0.2 = 0.6 M
[Y']=0.8-02=0.6M

Ka = [H30*] x0.6
0.6

4.5x 10 = [ H30*]
PH = - log 4.5 x10*

PH = 4-0.65 =3.35

s ALY Al J>
1 3L Jlgu
char (i
by (@
V(e
T (2

PRI
B + H,0 =——> BH' + OH'

BHCI -9 5 BH* +cI

Kb = [OH ][ BH*
[B]

Kb = [ OH"]
[OH ] =2x10% M

[Hs0*] = 1x 104
2x 10

PH = -log5x 10! = 11 - 0.7 = 10.3

[HCI]=n =0.1mol =01 M

_n

Y 1L

[Bluws =03 -01 =02 M
[BH*Juwwi = 0.3 +0.1 = 0.4M

Kb = [OH"] [ BH*
[B]

2x10* = [OH ] x0.4
0.2




5 3L Jlgu
PH = 8.3
[H30+] = 1083 = 10(-83+9)-9 = 1097 x 10

[H30*]= 5x10° M
X = [KOH] of yoys

Ka = [H30*][0.3 +X]
[0.4 -X]

3x 10® = 5x 10° [ 0.3 + X ]
[0.4-X]

X=03 M = [KOH]

PH=9 —— [H30*]=10° M
[OH] = 1x10 = 1x10°5 M
1x 10

Kb = [OH ][ NHs*
[ NHsz]

2x10° = 1x10° x [ NHs']
0.4

[NHs ] = 0.8 M
[NH4Cl] = [NHs*] = 0.8 M

[ HCl ] Glaan =

h = 0.2 mol =0.2M
\/ 1L

[NH:] =04 -02=02M
[NHi# 1 =08 +02=1M

Kb = [OH ][ NHs*
[ NHs]

2x10° = JOH] x1
0.2

[OH] = 0.4x10° = 4x10° M
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CH3sNHz* i
(<
Kb = [ OH ][ CHsNHs" ]
[ CHasNH; ]

4x 10% = [OH ] x 4x 10
5x 101

[OH ]=5%x10* M

[H:0*] =1x 104 = 2x 10! M
5x 10

PH = -log2x 101!
PH = 11-0.3 = 10.7

[CH3NH2] = 0.5 - 0.2 =03M
[CHsNH:*] = 0.4 + 0.2 = 0.6 M

Kb = [ OH ][ CHsNHs*]
[ CHsNH; ]

4x 10* = [OH ]1x 0.6
0.3

[OH ] =2x10* M

[H30*]= 1x10'* = 5x101'M
2x 10*

PH = -log|[ H30"]
PH= -log 5x 101!

PH = 11 -0.7 = 10.3

16 JUo! Jlgw
Kb = [ OH ][ N2Hs*]
[ N2H4 ]

1x 10° = [OH ] x 0.8
0.8

[OH ]= 1x 10°M

[H30*]= 1x 10 = 1x 108 M
1x 10

PH=-log1x10® = 8

(0.2) ey PH dod (aisd HCI d3Lo) wis
PH eu = 8- 0.2 = 7.8

[ H:0* ] g = 1078 = 1.6x 108 M

[OH ]= 1x10“ = 6.3x107 M
1.6x 108
X = Blasdl [ HCI ] of oy

Kb = [OH ][ NzHs' +X]
[N2Hs -X]

1x 10° = 6.3x 107 x[ 0.8 + X ]
0.8- X

X = [HCl ] Guaor = 0.18 M
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CH:Co0O (i
(<
Ka = [ H30* ][ CH3COO"]
[ CHsCOOH ]

2x 10° = [ H30*]x 0.5
0.4

[H30*]=1.6x10° M

d
PH =5 e—— [H30%]= 10° M

X= Bladl [ NaOH ] of yoyis
Ka = [H30*] [ CHsCOO" +X]
[ CH3COOH -X]

2x 10° = 105 x[ 0.5+ X ]
(0.4-X)

X = [NaOH] = 0.1 M

m=0.1x40 =4¢g

: 8 3Lp) Jlsw
(i
RNH, + HO =—— RNH3* + OH

_H0 . RNHs* + CIF

RNHsCI
RNHs* (o
(z

PH = 8.3 &—— [H30*] = 1083

[H30*] = 10°7 x 10° = 5x 10° M

[OH] = 1x10 = 2x10° M
5x 10°°

Kb = [OH ][ RNH3*]
[ RNH: ]

Kb = 2x10° x 0.04
0.04

Kb = 2x10°®

RNH2 + HCI ——> RNH3zCI
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PH= 8 — [H30*]=10% M

Ka = [H30*]1[OCI']
[ HOCI]

3x 108 = 108 x[ OCI']
0.3

[OCI'] =[NaOCI] = 0.9 M
[OCI Jywwt = 0.9-0.1 = 0.8M
[HOCI] = 0.3+0.1 =0.4 M

Ka = [Hs0*]1[OCI]
[HOCI ]

3x 10® = [ H30*]1x 0.8
04

[Hs0*] = 1.5x10% M

112 §Lo| Jlgw

NoHs* (i
(<
n(NaOH) = m = 2g = 0.05 mol
Mr 40 g/mol

[NaOH] = n{mol) = 0.05 mol = 0.1 M
V(L) 0.5L

110 3L2| Jigw
RcoO- (i
(<

Ka = [H:0*] [ RCOO" ]
[ RCOOH ]

1x 10 = [ H30*]x 0.5
0.5

[H30*]= 1x 10 M

PH = -log1x10% = 6

[ RCOO ] yusi = 0.5- 0.3 = 0.2 M
[ RCOOH ] s = 0.5 + 0.3 = 0.8 M

Ka = [ H:0*] [ RCOO"]
[ RCOOH ]

1x 10 = [ H30*] x 0.2
0.8

[H30*] = 4x 10 M




0.05 mol

LU
Mr(KOH)

0.05=m

56

m= 0.05x56 =28 g

PH= 5 ¢— [H30*] =107

Ka = [Hs0*] [KX]
[HX]

Ka = [H:0*] = 1x 10°

[ HCl ] Guaan =

n
Vv

PH s = 4.85
[H30*] geu = 108 = 1.4x10° M
[HX]uuwr = (X+0.1) M

[X Jywt = (X=0.1)M

[NzHs*] = 0.5 -0.1 = 0.4M
[N2Hs] =03 +0.1 = 0.4 M

Kb = [ OH ][ N2Hs*]
[ N2H4 ]

1x10® = [OH ] x0.4
0.4

[OH] = 1x10° M

[H:0*] = 1x 10 = 1x 108 M
1x 10°

PH = -log1x 1028 = 8

113 $Lo) Jlsw
HCOO (i
(<
PH sy = 4

[ H30" ] e = 10 M
X = Bladi [ KOH ] of poyds
[HCOOH]= 0.3-X

[HCOO' ] = 0.3 +X

Ka = [ H30" ] g x [ HCOO" ]
[ HCOOH ]

2x10% = 10*x (0.3 + X)
(0.3- X)

X = [KOH] = 0.1 M




Kb = [OH ][ CoHsNHs* ]
[ CoHsNH: ]

4.7x10% = [OH 1x 0.5
0.1

[OH ] = 0.94x 10* M

[H:0*] = 1x10* = 1.1x10° M
0.94x 10

PH = -log[ H30"]
PH =-log 1.1x 10'10

PH= 10 -0.04 = 9.96

[ KOH Jeuaw =

'n =0.05mol =01 M
Vv 05 1L

[KOH]=0.1M
[C:HsNH2] = 0.2+0.1 = 0.3 M

[ C2H5N|'|3+ ] =04-01=03 M

Kb = [ OH ][ CoHsNHs* ]
[ C2HsNH: ]

4.7x10% = [OH 1x0.3
0.3

[OH] =4.7x10* M

[H30*] = 1x10* = 0.2x 100 =2x 1011 M
4.7x 10*

Ka = [H:0*]1[X]
[HX]

1x 10° = 1.4x 105 x (X -0.1)
(X+0.1)

0.6 M = JIisYl zelall 5555 03
Ll (aesdl 2 ol g29

115 3up) Jlsw
(i
Kb = [OH ][ CeHsNHs" ]
[ CeHsNH2 ]

4.7x10% = [OH 1x0.4
0.2

[OH] = 2.35x10* M

[H:0*] = 1x10" = 0.43x10° M
2.35x 10

[Hs0*]=4.3x 10! M

PH = -log4.3x 1011
PH = 11 - 0.63 = 10.37

(<

[HCl ] Glaan = =0.05mol =01 M

_n
Y 0.5L
[ CHsNH2] =0.2 -0.1 = 0.1 M

[C:HsNH3*] = 0.4+0.1 = 05 M
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PH g = 11

[H30*] =101t ™M

[OH J e = 1x 10 = 1x 103 M
1x 101!
X = Bladdl [ NaOH | Of oy

[ CHsNH2] = 0.3 + X

[ CHsNHs*] = 0.2 - X

Kb = [ OH ][ CHsNHs*]
[ CHsNH; ]

4.4x10* = (1x103)(0.2-X)
(0.3+X)

X = [ NaOH ] suau = 0.047 M

X = Alasdl [ HCI ] Of g2y (@
[ CH3NH2] =0.3 - X

[ CHsNHs* 1= 0.2 +X
PH g = 10

[H30*] = 10°° ™M

[OH ] geo = 110 = 1x10% M
1x 1010

Kb = [OH ][ CH3NHs*]
[ CHsNH; ]

PH = -log[ H:0"]
PH =-log 2x 10!

PH = 11 - 0.3 = 10.7
(i

= [H30* ][ KNO; ]
[ HNO: ]

4.5x 10* = [H30*]1x0.2
0.3

[H:0*] = 6.75x 10 M
PH = - log 6.75x 10*

PH=4-0.83 = 3.17

= 0.1

[NaOH]dL.zaAJl:I‘I_
\' 1L
[HNO2] =03 -0.1=02 M

[NOy]=0.2 +0.1 =03 M

Ka = [H30*]1[ NO, ]
[ HNO: ]

4.5x 10* = [H30*]1x0.3
0.2

[H30*] = 3x10% M
PH =-log3x 10*

PH=4-0.5 = 3.5
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4.4x10% = (1x10%) (0.2 +X)
(0.3-X)

X=[HCl]GLam = 0.2M

[HCI]=n_
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[OH] = 1x10¥ = 1x10% M
1x 1010

NHs*
[NHs]
[ NH3]
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1x 10 [NHs3]

1.8x101! = [ NHs* ]
[NH3]
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H,S0,+ CN~ = HSO, + HCN
H,S0, + F- &= HSO, + HF
HF + CN~ == F + HCN
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Sl HNO, Laeadl fe 0S5 clatedl J hows .
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