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H,8e0, jaod 13ty LsY1 ol Uslas 1 .12

H,Se0,, +H,0, < HSeO, -

3 (aq)

+H,0"

3(aq) (aq)

HSeO_ -

g T 1,0, 5 Se0.2  +H,0*

(aq) (aq)

{5V sl Dkl e 13) i .13
[ASO, - ][H,07]
[HAsO *7]
el

+ AsO 3~

Lis ) slall Cs K=

HAsO,” ,, + H,0) = H,0%

5V e a8l 2l b nds gl o ¥oles ST 14
CH, ,NH, (el JouSs .2

C6H13NH2(aq) + I_120(1) = CGHISNH3+(aq) + OH_(ﬂq)

_ [C,H,,NH,*] [OH]
*~  [CH,NH,]

13

C,HNH, (ol oy b

C,HNH,  +H,0 < CHNH}*

27 77 3 (aq)

+ OH~

(aq)

K = [CHNH,] [OH ]

C.HNH .
CHNHL 06 - by 0,0
CO,* () + 1,0, = HCO,” ,, + OH"
[HCOS‘] [OH]
7 [CO.2] )
HSO,” , + H,0, = H,SO,,, + OH" )
_ [H,S0,] [OH"]
®~ [HSO;]

346 PO, Led 0555406 01 51 Uslas S| 544 115
Sl Jelidl G 3asl5 OH 5 ¢ bV Jelidll

PO - + OH~

4 (aq)

+H,0, < HPO >

4 (aq) (aq)

75 5 Jadl LS|

Dslall G sl sl s LN e 281 AL 155N sds .9
NI

HNO, + H,0 = NO,” + H,0*
(4381 yo 5023 NO,™ Ja) (> 2 Liaes HNO, sl
‘L':i'a!)n L:éo H?’()+ Aaéo\":. 2 5ueld HZO Aa.':_g

2 PCL s 58 s 518 I o oS 5 81 .10
TS5 b pl ¢ ) 3 pT ¢ ) yam PCL S
2 LgS)HLicy Ol s a3 PCL, 2. 9t gatt Ellies
Ja Jons (28 i e pud Ol ST 7939 2948 13 LS
zéY‘dm‘.%thmjsAG&
G
*Cl: P:CL:
Aelgally yoles¥l 543 5-2
172 =177 clduall
Ay S Jolse
175177 clmduall

S

G S ek 1B ol s ol e ¥slas st .11

HCIO, .a
HClOZ(aq) + HZO(I) = H30+(aq) + ClOz‘(aq)
[H,0*][CIO,]
* [HCIO,]
HNO, .b
HNO,,, + H,0, =H,0%, +NO,~,
_ [H,0] [NO, ]
a [HNO,]
HIO .c
HIO, +H,0, = H,07,, +10%,
[H,0*][107]
a= [HIO]
Sl oo s



et 93l @B )19 (yam gyigh! Orligai 5-3
178 - 186 cilziwntl

AT Jolue
179 - 185 cil=intl

Lo isle e da,Y OH 5 HY 58153 b .21
JSITOHT 51 [H*] | 298 K5 ), > {53
ol e of U ol 018 15 Lo 52 1 e 12
Nl
[H*1=1.0x10"3M .a
K, = [H*][OH"]
1.0x107" = (1.0x10-'3) [OH"]

1.0x10-4 _ (1.0x107*)[OH"]
1.0x10-%3 1.0x10-%3
[OH-] = 1.0x10-'M
.gaeld Jototla JOH—] > [H+] o Las
[OH-1=1.0x10"M .b

K, = [H*][OH]
1.0x10-% _ [H](1.0x1077)
1.0x10~7  1.0x10~7

[H*] =1.0x10"M
.Jalaie Jetstta JOH™] = [HY] & Las
[OH"]=1.0x102M .c

K, = [H*][OH"]
1.0x10-!4 = [H*](1.0%x10-3)

1.0x10~" _ [H*](1.0x10~?)
1.0x10°° 1.0x10-3

[H*] = 1.0x10-1'M

.gueld Jotstta JOH] > [HH] o Les

Jileaall Jol Juls

5- 2 gzt

177 izduall

HI s 53l L aml) Lk L3l e oL s Cos .16
HCOOH Cignall a0k
Sl I79 H O Sligyl e dadd HI Jslone (59w
H, 0% &Lyl e HCOOH Jgtme g9iznyg sl
.H203 HCOOH &ty 3o 9 (HCOO—

Q@‘}\G&BE;})M\UA&H)}WQSM‘LA A7
LAG ASAC LS Cand 31331 et 358 D318 LalS
AT, AS AL 558 51331 aead ! waad LelS g

G olas J5 5as 15 Saamll 81l £155Y1 0> .18
HCOOH(a 0T HZO(D = HCOO‘(a ot H30+(aq) .a
sHCOO™ : aza 21 saeat HCOOH : (aasd
H,07" : 331, paesyt {H,O :3uclat
NHg(aq) + HZO(D = NH 4+(aq) + OH~ (20) .b
{OH™ :azai,0 suelat (H,O : jaext
NH,* : 321,81 et {NH, (50 lan

UK, G 8 jm n ki OF Sy sl L 31119
K, =4.3x10" .C.H.NH,

Al Sueld Ga¥ b e Ju K| puld

55— d gt 3 UL fenwl UL 25 .20
ol S gt 55 oy Bl 2l LY

HS-, HCO,", H,S, H,CO,, CH,COOH, HCOOH, HF
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5 B3 doie V) G e U PHL 08 ) 124
298K
[H*]=0.0055M .a

pH = —log [H*]
pH = —log 0.0055

pH = 2.26
[H*]1=0.000084M .b

pH = —log [H']
pH = —log 0.000084
pH =4.08

.[OH"]=8.2x10%M
[OH-] = 8.2x10-° M

K, = [H*][OH-] x [H*] (8.2x10-¢)

—14
[H] = % =1.2x10
pH = —log [H*]

pH = —log(1.2x10-°)

pH =8.92

SV A5 AU J s ) pOH 5 PH o3 ol .26
298 Ki,l > dx y5 e 43V
[OH-1=1.0x10°M .a

pOH = —log [OH]

pOH = —log(1.0x10-°)

pOH = 6.00

pH = 14.00 — pOH = 14.00 — 6.00 = 8.00

77 5 Jadl LS

[H*]114.0x10°M .d
K, = [H*][OH]

1.0x10-4 = (4.0x10-5)[OH]

_ 1.0x10- _(4.0x107°)[OH]
T 4.0x10° (4.0x107°%)

[OH] =2.5x10""*M
(i Jotxtla [HY] > [OH™] o Les

300 3 OH byl ste s HY byl s | 5id 122
.298K3)‘j>3?)3.l;.9£55;“ ;U.\u.amL
[H]=[0H]=1x 10"M 298 K1 > & s ic

. 5
z&\.’!‘*gs" Ade e p:’ H* O ge e s |

1.0x 10-7mol>< 1k
1k 1000 mE

=3.0x10-2mol

mol Ht = X300 mE

6.02x10%2H* ions
1 moel ™

H+*ions = 3.0x10-% metH™x

=1.8x10'* H* ions
$obwd OH OLagyi sue golwsd HY Oligi due
.1.8x10'% ions

3 s doie V) o PHL 28 ) .23

.298 K
[H*]x1.0x102*M a.

pH = —log [H*]
pH = —log(1.0x10-?)

pH =2.00
[H*]=3.0x10°M .b

pH = —log [H*]
pH = —log(3.0x10-°)
pH =5.52

Jiluaall Jgl s



=0.00020 M = 2.0x10*M

pH = —log(2.0x10~*) = —(—3.70) = 3.70
pOH = 14.00 — 3.70 = 10.30

2591 Wl e JS GIOHT 5 [HY] el .29
pH=6.50._J4l .a
[H*] = antilog (—pH)
[H*] = antilog (—6.50) = 3.2x10-"M
pOH = 14.00 — pH = 14.00 — 6.50 = 7.50
[OH"] = antilog (—pOH)
[OH-] = (—=7.50) =3.2x10*M
pH=2.37 sl rae b
[H*] = antilog (—pH)
[H*] = antilog (—2.37) = 4.3x10*M
pOH = 14.00 — pH = 14.00 — 2.37 = 11.63
[OH-] = antilog (— pOH)
[OH-] = antilog (—11.63) = 2.3x1012M
pH=10.50 (LcsllCd> .
[H*] = antilog (—pH)
[H*] = antilog (—10.50) = 3.2x10~"'M
pOH = 14.00 — pH = 14.00 — 10.50 = 3.50
[OH] = antilog (—3.50) =3.2x10*M
pH=11.90 &J ;UL Y .d
[H*] = antilog (—pH)
[H*] = antilog (—11.90) = 1.3x10-2M
pOH =14.00 — pH = 14.00 —11.90 = 2.10
[OH-] = antilog (—2.10) = 7.9x10-3 M

Jileaall Jol Juls

[OH"1=6.5x10"*M .b
pOH = —log [OH"]
pOH = —log(6.5x10~*)
pOH = 3.19

pH = 14.00 — pOH = 14.00 — 3.19 = 10.81
[H*]1=3.6x10°M .c

pH = —log [H*]
pH = —log(3.6x10°)
pH=8.44

pOH = 14.00 — pH = 14.00 — 8.44 = 5.56
[H*]=2.5x10>M .d

pH = —log(2.5%x1072)
pOH = 14.00 — pH = 14.00 — 1.60 = 12.40

xe Y1 Wl o e S POH 5 pH o5 | .27
298K > ix s
[OH-1=0.000033M .a
pOH = —log [OH]
pOH = —log (0.000033)
pOH = 4.48

pH = 14.00 — 4.48 = 9.52
[H1=0.0095M .b

pH = —log [H*]

pH = —log (0.0095)

pH = 2.02

pOH = 14.00 — 2.02 =11.98

skl 2 5.0 L lds HCI 15 1.0x 10 mol

1.0x103mol

[HCI] = [H] ===-03F
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[C,H,COO] = [H*] =5.0x10~* M

[C,H,COOH] = 0.00330 M — 5.0x10-* M = 0.0028 M
_ [HY][CH,CO07]  (5.0x10-%)(5.0x10~%)

*  [C,H,COOH] (2.8x10-3)
K, =8.9x10"°
0.100M¢ ;S 5 sl ¢ HCNO chsldl yas J5le Wb
pOH =11.00

pH =14.00 — pOH

pH =14.00 — 11.00 = 3.00

[H*] = antilog (—pH)

[H*] = antilog(—3.00) = 1.0x10—M
[CNO-]=[H*]=1.0x103M

[HCNO] = 0.100 — 1.0x10~* M = 0.099 M
_ [H*][CNO-] _ (1.0x107%)(10x0.13)
= [HCNO] (0.099)
K, =1.0x10-5

i (CH,COOH ¢l sb,dl Lan Jilz .c
pOH =11.18 50.15 M+ ;S 5

pH = 14.00 — pOH

pH=14.00—11.18 = 2.82

[H*] = antilog (—pH)

[H*] = antilog(—2.82) = 1.5x10-3 M
[C,H,COO] =[H*] =1.5x10*M

[C,H,COOH] = 0.150 M — 1.5x10-*M = 0.149 M

_ [H][C,H,CO07]  (1.5x10°)(1.5x10-%)
*~ [C,H,COOH] (0.149)

K,=1.5x10"°

79 5 Jadl LS

Eo edlebe e ile SIOHT] 5 [HY] vl 544 .30
.pOH =5.60

[OH"] = antilog (—pOH)

[OH-] = antilog (—5.60) = 2.5x10°M

pH = 14.00 — 5.60 = 8.40

[H*] = antilog (—8.40) = 4.0x10°M

ZQ};S@‘ UW‘U Ka g:,...\o-\ 31
.pH=1.5030.220M. ;.5 5 ‘_g.ﬁ\ H,AsO, JJe .a
_ [H+][H,As0,]
* [HAsO,]
[H*] = antilog (—pH)

[H*] = antilog (—1.50) = 3.2x10-2M
[H,AsO,7] = [H*] = 3.2x102 M

[H,AsO,] = 0.220 M — 3.2x10-2 M = 0.188 M
K _ (3:2x107%)(3.2x107?)

g e =5.4 %103
pH=1.80 ;0.0400M ;S 5 sUIHCIO, J,k= b
[H*][CIO, ]
»~ " [HCIO,]

[H*] = antilog (—pH)

[H*] = antilog (—1.80) = 1.6x102M

[CIO,”] = [H*] = 1.6x102M

[HCIO,] = 0.0400 M — 1.6 X102 M = 0.024 M

= (1:6X107%)(1.6x10-2)

i —2
. 5094 =1.1x10

Y e W K, cl .32

05 5 6l (CH,COOH s il jam J 02 .
.pOH = 10.70 ;0.00330 M

pH = 14.00 — pOH

pH =14.00 — 10.70 = 3.30

[H*] = antilog (—pH)

[H*] = antilog (—3.30) =5.0x10* M
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GIHIS g L sl s Showis— 51137
BL| 422 0.10 M o35 5 50l b Sl Lam Jsle
.NaOH dj.l.s'- e Bﬁ
NaOH (e 54195 5103 o, o OH™ OLagai 2 53051
Il o Ak o339yl g o Lall 3101 (3Lt S
. saii [H*] i JOH] 13 jud . ASKatl il 5 W10

oAt K i olod 301 s ylall sl 81 .38
et Yo s any HY 38,5 4i pOH 4 pH

Kb Jlaaiut Sas LeS UK bt p 3501
4.50 5 515 o bl b 24 PH dad Of ke 15] ! .39

Sles [OH-1 5 [H 16 G 5

[H+] = antilog (—4.50) = 3.2x10°M
pOH = 14.00 —4.50 = 9.50
[OH"] = antilog (—9.50) = 3.2 x10~°M

50 1.0x10mol L ¢ 522 J Jod pHio3 33> .40
L JsSOH- =,

-9
1.0x10°mol _ L.0X10° M

1L
pOH = —log 1.0x10-* = 9.00

[OH] =

pH = 14.00 — pOH
pH =14.00 — 9.00 = 5.00

1Y) Il G pH dad sl 141
1L.OMHI .a
[H]=1.0M
pH = —log[H*] = —log 1.0
pH = 0.00

Jileaall Jol Juls

€0.0091 Mo 35 5 I HX as Uyl K, ool 302 .33
1o} 58 J g il 25 (11,325 5Ly POH o

pH = 14.00 — pH

pH =14.00 — 11.32 = 2.68

[H*] = antilog (—pH)

[H*] = antilog (—2.8) = 2.1x10-3 M
X ]=[H]=2.1x10°M

[HX] = 0.0091 — 0.0021 = 0.0070 M

_ (0.0021)(0.0021)
a (0.0070)

9189 )il e (155 O (Sa
5- 3 @agai

186 d=dunll

=6.3x10"

Aol 31 gaad J I PH 203 0,5 15U - 31 .34
fauds J sleald pOH 403 -1
Jott 559 (14.00 9wy pPOHy pH ggame o
A9 7.00 ;o 357 4t PH 2a® CLO1S 130 (Liusas
.7.00 (po pisT pOH daid (oSt

oole 13 Lo J sloed PH iad dyad Koy CiS i .35

Y4t J ool pOH 403
.14.00 ;o pOH Aed 7 1o!

AW Il GK pas g 21 .36
iS55 @ pis Yt (1953 298 K5 51 por A y3 i
L.0X107™ ol OH (ysmsi 5mss,3 2 HY (o
2T 185 Ol S (Ol A ST a2 130
Ky Jloataly
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HNO, + KOH — KNO, + H,0

1 0.1000 mol KOH
1000 mT, 1 ¥ KO0H

=4.333x10-2 mol KOH

43.33 mLKOH x

+ L0 )Y 90 Crus! pi: 4HN03 OYge e Caws|
1 mol HNO,

1 melKOH
=4.333x10~% mol HNO3

4.333x10-* mol HNO,
0.02000 L HNO,

4.333x107° melKOHX

=0.2167 M

HN03

S Gl sl Jemdi L g1 0l 55 5Ls .44
U311 0.5900 M« ;S 5549.90 mL HCl s 13|

§J skl i 14 25.00 mL
s HCL &% g0 3o o 19 (Jo L) A alae S

HCl + NH3 — NH4+ + Cl-
49.90 mT geix— 1L 5 0:5900 mol HCI
1000 mL 1 LHgel

=2.944%x102mol HCI1

)Y 90 coum ! @3 (NH, S5 30 300 Coum!
1 mol NH,
1melHCl

= 2.944x10-> mol NH,

M 2.944x1072mol NH,
NH; T 0.02500 L NH,

2.944x1072 melHCIX

=1.178 M

81 5 lwil .l

0.050M ;S 5 gUIHNO, JJ= .b
[H*] = 0.050 M
pH = —log[H*] = —log 0.050
pH=1.30

1.0Mo;S 5 s KOH J 12 .

[OH]=1.0M
pOH = —log[OH-] = —log 1.0
pOH = 0.00
pH = 14.00 — 0.00 = 14.00

2.4 x10°Mo;S 5 Ul Mg(OH), k= .d
[OH"] = 2x[Mg(OH),] = (2)(2.4x10~°> M)
=4.8x10°M
pOH = —log 4.8x10° = 4.32
pH =14.00 — 4.32 = 9.68

5 e 515 Sl ] ol p e ) s 42
[OH-1 5 [H*] ;e S &oug 150 1Y Ol 5!
Cidn STUsladl J glonll ey Lotie pOH 5 pH 5
$auels st e Lodie U2 13l 5
1077 cpe [H*] 81350 tAudas 53ST Jolod! uay Losic
PH9 1071 311077 0 [OHT] azing 1 11
Losicy .14 31 7 ie POH idiheg (pdio (M1 7 (a
1168 (Aaie B ST Jglome 11 Jalalke Jolone Sy
14 N7 5a pH I 39 1 1 1077 e [HY] oliais

- sia 7 50 POH 31 iy

Ja 5-4

187 - 196 oilzint

coyld Sl

192 - 194 pimiana

43.33 mL s 13 S, i Las Jle i, Y e e 43
12 4 20.00 mL D54l 0.1000 M o S s KOH

feb sl e
{ KOH &% g0 aue cows 19 (Jo Laitt A alae LGS
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el Sy 5 d

+H,0,% HCO,-

3 (aq)

C0. >~

3 (aq)

+ OH_(aq)
Seld Jolti

8 las e u g gl Jeladl idslae S| 5id 47

x5 Al dn s oo NHLOH p 4 go¥) denS 550

J5T o1 ST 53151 e s pH 403 0555 Joa s HBr
€700

+H,0

NH,0H, + HBr, < NH,Br, + H,0,,

NH,*

4 (aq)

+H,0, = HO*  +NH,

(aq)
7 (30 331 PH (590 150 (59 yokagh Slag (355K

OMSial) Jon piime

196 dnieall

WD STt

TN 74 e e H 35 3 TH T 0y oS 03 1
PH=74 e
[H*] = antilog (~7.4) = 4.0x10-*M
PH=7.1 e
[H*] = antilog (~7.1) = 7.9x10-* M

7.9x10° _,
4.0x10-*

-0 a3 ST (98

CO,dIHCO,” (,+20:1 & A5 B30 24 Lo 58 .2
(ALl 3L die AT 2 Sed ) @l | @]t -aL
(et ALy Al 9 subsgl) Sliga sSH Gl p g g
08305 ST LD LD gomd JoLalt Bl

Jileaall Jol Juls

522 0.500 M6 ;S 5 s UINaOH (e mL oS i .45
€0.100 M o ;S 5 H,PO, :,»25.00 ML so Jslaz, O
s HT Sligal O¥ g0 ade cows 19 (Jelaitt Aalae LS|

3NaOH + H,PO, — Na PO, + 3H,0
0.100 mol H,PO, 3 mol H*
X
1L 1 mol H,PO,

1L
X 25.00 mLXm

mol Ht =

= 0.00750 mol
11950 Ja Ll Andy ie
mol H* = mol OH- = 0.00750 mol

:aMW NaOH g cows | (A0)¥ 9 (00
(mol) OH~ &% gs 3ue

(L) sttt pan
0.00750 mol

(L)NaOH >
) (M, ;) = 0.00750 mol

L _ (0.00750 mol)
Naon) = (0.500 mol /L)

1000 mL _
7 = 15.0mINaOH

M ay,¥et =

0.500 M =

(L

NaOH

( =0.0150 L

0.0150k x

e S ) e el Vol )46
et L S Cilo s sl Y -3 )
:Jslae j‘éms o
el a

NH,*

4 (aq)

+H,0 o = NH + H,0* (aq)
(raa> Jolt|

3(aq)

SO 2>

4 (aq)

+H,0,, = HSO,"

4 (aq)

+OH,
Jalaie Jold
et Nl ol gl .c

CH,CO0- +H,0 < CH,COOH  + OH-
Gueld Jolots

5 Jadl closIl 82
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p A ISLHBY oo s 2 g5dbl Gz J gl 45Y 50 ) .51
25.00% =1 0.1000 M » ;5 s NaOH -+ 30.35 mL

SN ikE > aedl e mL
= NaBr, .+ HO

(aq) —7 (aq) 270

HB + NaOH

¥ (aq)
NaOH ¢ 1 mol gs HBr ;s 1 mol Js Jeliy
s HBr &% g0 auc g NAaOH &% g0 3ute cos

mol NaOH = M_xV,
=0.1000 mol/L x 0.03035 L
=0.003035 mol

mol NaOH = mol of HBr = 0.003035 mol

s HBY 24,% g0 cows !
M 2u,¥ 11 = (mol) HBr &% ge sue
(L) sttt pams
_ 0.003035 mol _
©0.02500L 0.1214M

PH & oo 5l foad Wleazal Sy 1515l b .52
57 J g Jomosd Sz Loy §= 9.4
91 gigad | Oy e Lga Sal o g (Lo ga¥ | A Sl
e Agglucie A)¥ 9o OrleaS pdiviul g -pgmigel | dyyslS
lgomlag 3o LEN

ey £ 58 ploe obdi S i &4 oo 53
Jsde N 4o dnd=d 0.250 M o3-S 5 HNO,

325 A 5 e

i iaig 2393 2 CSOH Jgtone (o Laslas Loz ais
0.250 M 3. ,5 HNO, J stovas dim Los Dot g (L25I(S
HNO, Jstone aisi @3 . 4 531 Ao Lovaad! 5153 (g
g Algid) Atadh i CSOH Jgtome 1 sda o
HNO, @ s @ - Ao Lovaall A1 31 5311
a9 caLat) HNO, 2133 50 g aom Sealiuns LAY
.CSOH J sme &3,¥ 30 wolust <CSOH

83 5 Jadl LS|

G epaiiy sl eI pH b oy gl il s 3
N e JS GH,CO,/HCO, 0l 51 fuas ol &
1Y)

sl Uiy saall Gsa sl b Ul a2 s .
Aol 2435 3ol
it Jeluitt .pH 3 a2y 489 Giras 24N
0921 A3 355 O S gdaliand g | g0 Ay
B O il oo cam g A 9 gl Orligy ySIY
2093553 ST 3l d5 Lt S Grala

L6 JNaHCO, ;s oo b S iaS sl ot s Wb
RN Pryes
Olaga ySH &y gtl Olgriue 530 3 PH Aai® 31535
St I @A e LA gy Lo £ i 9 ekl
Eoliga 351 (9l A3k ASH1 3,55 .C0, o0 1450 B35
Al it (L O (mandi ) plalian g (ot 9 gl
-CO, skt yisi

5.4 @291
196 i=sunll

&l ol Jolad Lsledl 45 V1 bl 055 UL 3 .48
s Dslall 13 2 33006 (6 o (g 8 o
JS dad (LT Aalne (po A 5t S 5a ¥ Bl
1 2o Cnm 9 30ight 9l (e 1 MOl S LsF JaLas Jolai
21 e 1 MO 090 S g 5ttt (e MO

.Sﬁbl\iiLﬁijéLﬁMQHdJﬂ\cfﬂ 49
Orligal ¥ go Ladie ¢ 9lucl i1 PH - 3815 atads
Loi .3uelat e OH™ Sbgai ¥ 50 g0 (-2t f (e HF
RAISI (et e yiil U AAY L0 dalgld! Atadd
3 pulall 2 fealut

(o b ipeS BLS Y1 10 £ sl s 0,650
BLs] e LW . pH= 74 e 2 J ke 5055
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