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162 - 171 cledwntl

Aeayds Jale

163 - 168 cul=edntl
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2Al(s) + 3HZSO4(aq) — AlZ(SO4)3(aq) + 3H2(g)
&Jjjj)u\uaﬁjr,,,.l@\oby; b
CaCo,, . + 2HBr — CaBr +HO, + CO

3(s) aq) 2(aq) 270
b Jigdl 3 Jelall L3l i VI sl Cos1 5id .2

Ca* , +CO~

3 (aq)

Ca**,_  + 2Br-

(aq)

+ 2H+(aq) +2Br-
+H,0

(aq) 27 C02(8)

—CO, +H,0

(aq) 2(g) 27

@@

C0. >~

3 (aq)
Jolis JS Gaaslills jaadl e 2811 2155V10~ 3
:J.,L}
=NH, +HO .a

(aq) ¥ 3(aq) 27 (1)

+ Br- .b

(aq)

+ 2H*

NH,* .+ OH~

4 (aq)
HBr  +H,0, = H,0"

(aq)
CO32—(aq) + Han) = HCO3—(aq)

(aq)

+ OH~

(aq)

B2y pae> ddeld 439 0 3ueld e
H,0 OH- NH, |NH;* .a
H,0* H,0 Br- HBr .b

HCO,- | €O OH- | H,0 .c

H3O+JAOJ.GDJUA?~JPLQ ‘}JO‘&_;»Q.LC‘J‘H‘ 4
C\)j\!\ .:Jo-) cJ.GLc...U ‘\."9)}0 Uslas g.,._‘ISb ¢SO42‘j
Bae@ly jaadl e dsl Al
+H,0, = H,0%,+ 80>,
H, 0% : 321,81 paestt HLO :5actan
80,2~ : azdi b saelat HSO, : aentt

HSO,~

4 (aq)
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H,8e0, ook 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 Dbkl e 13) i .13
[ASO, - ][H,07]
[HAsO, >
el

+AsO 2

Lis ) slall Cs K=

HAsO 2-

4 (aq)

+H,0, < HO*

(aq)

Y1 e il b s 2l Yol ST .14

CGHHNH2 Ol M
CeHlsNHZ(aq) 20(1) = C H NH3+(aq) + OH—(aq)
[C6 1sNH, +] [OH]
b [CG 13NH2] .
C3H7NHz O] J‘ﬁﬁﬁ -b
C3H7NH2(aq) +H 0(1) = C H NH3 (aq) + OH‘(aq)
« — [CHNH,] [OH]
C.HNH .
CHNHL 0 - by 0,0
CO,* () + 1,0, = HCO,” ,, + OH"
[HCO,™] [OH"]
T [CO2] .
HSO,” , + H,0, = H,S0,,, + OH" )
_ [H,S0,] [OH"]
®" [HSO;]

346 PO, Led 0555406 01 51 Uslas S| 544 115
Sl Jelidl $ sl OH 5 ¢ bV Jolidll

+H,0, < HPO >

3—
PO s (aq)

4 (aq)

+ OH~

(aq)
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Dslall G sl sl s LN e 281 AL 155N A .9
eI
HNO, + H,0 = NO,” + H,0*
caz2) 30 54 o3 NO,™ Aa) (o 2 Lines HNO, Loy
520 o Lases H O da (p 250213 H,O Ja

Jo PCL g il 1S SIS I oS 5 eS| .10
TS5 b pl ¢ ) 3 pT ¢ ) o PCL 3
2o LgS iy g st a3 PCLL 2 59 gt Sl lias
Jos Jan 5 e pud Oilig yiSH 7939 <1948 Ol &S
zé?‘dm‘.%hsgmjsmtz
LY
-Cl- P:CL:
Aelgally yoles¥l 543 5-2
172 =177 cledatl
Aeaydd Jlue
175177 cledatl

(e S ek 51b ol by gl e ¥slas st .11

HCIO, .a
HCIO,, + 0,0, = H,0", + ClO,”
[H3O+] [CIOZ_]
*7 [HCIO,]
HNO, .b
HNO,, + H,0, =H,0%, +NO,~,
_ [H,0] [NO, ]
a [HNO,]
HIO .c
HIO, +H,0, = H,07,, +107,
[H,0*][107]
a= [HIO]
Sl Jolo s



JPlualt Jol> Jda

et 93kl @B )11 g (yiam gyigh! Orligal 5-3
178 - 186 cilziwntl

AenyS Jolue

179 - 185 clzdwntl

Lo il J Il dn Y OH™ 5 HY 581 5 o3 gLl .21
JSITOHT 51 [H*] | 298 K5 ) , > {53
ol Bsls o (L U plonlt 018 13) Lo s 1 e 12
Nl
[H*]1=1.0x10""M .a
K, = [H*][OH]
1.0x10-* = (1.0x10-'3)[OH"]

1.0x10-* _ (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] i Las
[OH"]=1.0x10*M .c

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

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

[H*] = 1.0x10-"'M

.gueld Jotstta JOH] > [HH] o Les

Jileaall Jol Juls

5-2 @931

177 dxdnll

HI s 53l L aml) Lk L3l e 0L s Co .16
HCOOH Cipndll a0k
Sl I79 H O Sligyl e dadd HI Jslone (59w
H, 0% &Lyl e HCOOH Jgtme s9iznyg sl
.H203 HCOOH &ty 3o 9 (HCOO—

Q@‘}\G&BE;})M\UA&H)}wﬁM‘U A7
A8, Ao (B Cand 31331 aend! 53-8 031331 LelS
AT, ASAe (B 558 51331 aea] ! aad LelS g

G olas J5 5as 5 Saamll 811 £155Y1 0> .18
HCOOH , +H,0,=HCOO" , +HO"  .a
sHCOO~ : aza 1 saeat HCOOH : (aasd
H,07" : 331,80 eyt {H,O :3uclan
NH, , +H0,=NH,* ~+OH" ~ .b
‘OH™ : daa) 0 sue @t (H,O : jaes
NH,* : 321,81 paestt {NH, (50 lan

UK, G 8 m pn 0k OF Sy sl Lo 31119
K, =4.3x10-1° .C.H.NH,

Al Sueld Ga¥ 5 e Ju K puld

s A4 Jgad G UL Jeral SULY S5 .20
ol S s 55 oy Bl 2l LY

HS-, HCO,", H,S, H,CO,, CH,COOH, HCOOH, HF
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8l L3 doie GV G e U PHL 08 ) 224
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

55 5 4d Jyhoed pH o v id .25
.[OH-1=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

5SIAN 5 a5 s ) pOH 5 pH o3 el .26
298 Kl > 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- = (4.0x10-%)[OH"]

_ 1.0x10~ _(4.0x107°)[OH"]
T 4.0x10° (4.0x10°)

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

300 3 OH b gyl sae s H byl s | 5dd 122
.298K3)‘J>2\?)3M‘52;“ ;U.\u.amL
[H]=[0H]=1x 10"M 298 K1 > & s ic

. 5
z&l&,:&! 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 Oligai due
.1.8x10'%ions

3 B3 doie oY) o o PHL 28 ) .23
298K
[H*]x1.0x102M 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
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=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._J4! .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) = 2.3x10"2M
pH=10.50 (L.csllCd> ¢
[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 LY .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

[OH1=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
[Hf]=2.5x102M .d

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

de Y1 il o e S POH 5 pH o5 | .27
298Kl > iy
[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 G lds HCI 15 1.0x 10 mol

1.0x10-3mol

[HCI] = [H] ===03F

5 Jadl cLosIl 78



JLusadt Jolo St

[C,H,CO0] = [H*] =5.0x10~* M
[C,H,COOH] =0.00330 M — 5.0x10~* M = 0.0028 M
_ [H*][CH,CO0]  (5.0x10~*)(5.0x10*)

*  [C,H.COOH] (2.8x10-?)
K, =8.9x10"°
0.100M oS 5 sl c HCNO &illl jas J5le b
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 — 1.0x103*M = 0.099 M
_ [H*][CNO] _ (1.0x1073)(10%x0.173)

=~ " [HCNO] (0.099)
K =1.0x10-°

i (CH,COOH ¢l bl Lan Jplz .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-* M
[C,H,COO] =[H*] =1.5x10*M

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

_ [H*][CH,CO07]  (1.5x10%)(1.5x107%)
*~ [C,H,COOH] (0.149)

K,=1.5x10"°

79 5 Jadl LS

Eo edlele e ile JIOHT] 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};@‘ WQU Ka “.""“’" 31
pH=1.5030.220 Mo ;S 5 ‘_g.ﬁ\ HAsO,Js= .a
_ [H+][H,AsO,]
*7 [HAsO,]
[H*] = antilog (—pH)

[H*] = antilog (—1.50) = 3.2x10-2M
[H,AsO,7] = [H*] = 3.2x102M

[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, Jsk= b
[H*][CIO, ]
»~ " [HCIO,]

[H*] = antilog (—pH)

[H*] = antilog (—1.80) = 1.6x102M

[CI0,7] = [H*] = 1.6x102M

[HCIO,] =0.0400M — 1.6x10-2M = 0.024 M

= (1:6x107%)(1.6x10-2)

j— —2
. 0.024 =1.1x10

Y WK, sl .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

Jiluaall Jgl s
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GIHIS g bl s Showts— 51137
BLoJ a2 0.10 Mo 1S 5 sl & gl ¥ Lam J ol

.NaOH dj.l.s'- e Zﬁ
NaOH (4545195 5003 o, o OH™ OLagai 2 520031
Il AkaS o339yl g o Lall 31201 (3Lt S
.oz [H*] i JOH] 31 348 . ASKat il & 1
ot K i Olod Lo 30Ul ole all i3 ST .38
oaexll ¥ s,y HY 3,5 41 pOH i pH
Kb Jlaainn (Sas LeS K bt p 35001
4.50 5 5L o bl b 24 PH dad Of ke 15] ! .39
Sles [OH 1 [H 6 G5
[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 ol pHie3 33> .40
L JsSOH- =,

-9
1.0x10° mol —1.0x10°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
1.OMHI .a
[HY]=1.0M
pH = —log[H*] = —log 1.0
pH = 0.00

Jileaall Jol Juls

0.0091 Mo 35 5 s HX Lo Jslond K, ol 3232 .33
1o} 58 J g il 24 (11,3255l POH o

pH = 14.00 — pH

pH =14.00 — 11.32 = 2.68

[H*] = antilog (—pH)

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

[HX] = 0.0091 — 0.0021 = 0.0070 M

_(0.0021)(0.0021)
a™ (0.0070)

2L yald g gl e (5950 O (Sas
5-3 @391

186 d=dunll

=6.3x10"

Aol 31 saad J I pH 203 0,5 15U - 31 .34
fauds J sleald pOH 43 1o
Jott 559 14.00 g9lwey POHy pH ggame o
A9 7.00 ;o 57 4t PH 23 CLO1S 130 (L
.7.00 (po pusT pOH deid (oSt

ke 13) Lo J ylomd PH Eod yitd hiSoy CiS i .35

Y4t J el pOH 403
.14.00 ;o pOH Aed - 1o!

AW Wl GK, as g 21 .36
S 55 @ pis Jial (1953 298 K551 por Ay i
1.0X107™ oy OH- gyomsi jmsS,3 2 HY (o
2T 185 Ol S (Ol A ST a2 130
K, piad Jlaniialy
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HNO, + KOH — KNO, + H,0

1 0.1000 mol KOH
1000 mT, 1 ¥ KO0H

= 4.333%x10-3 mol KOH

43.33 mLKOH x

+ L0 )Y 90wt pi: 4HNO3 OYge e Caws|
1 mol HNO,

1 melKOH
=4.333x10~2 mol HNO,

4.333x10~* mol HNO,
0.02000 L HNO,

4.333x107° melKOHX

=0.2167M

HNOg4

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

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

HCI + NH, — NH,* + CI-
49.90 pl HElx 1L % 0.5900 mol HC1
1000 mL 1Lpael

= 2.944%x102mol HCI1

)Y 90 coum ! @3 (NH, S5 34 304 Coum!
1 mol NH,
‘1melHCI

= 2.944x10-2 mol NH,

M 2.944x10->mol NH,
NH; T 0.02500 L NH,

2.944x1072 meHICIX

=1.178 M

81 5 lwill .l

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

1.0MojS 5 GUKOH Jul= ¢

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

2.4 x107°Mo;S 5 I Mg(OH), J = .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

o= > 5-15 ‘)S“ﬁ‘ Al gl pam N s 42
[OH-1 5 [H*] ;e S oug 150 1Y ol 5l
$idn STUsladl J ol ey Lote pOH 5 pH 5
$auels st e Lodie U2 13l 5
1077 cpe [H*] 51350 tAudes 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 ooy
14 N7 5a pH I 39 1 31 1077 e [HY] oliais

- sia 7 50 POH 31 iy

Jaktr 5-4

187 - 196 oilzint

coyld Sl

192 - 194 pimiana

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

feb sl e
s KOH &% g0 aue cows 19 (Jo Laiitt A alae LGS
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ol Sy 5 d

€O, +H,0, 5 HCO,-

3 (aq 3 (aq)

+ OH_(aq)
Seld Jalti

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

x50l dn s oo NHLOH p 4 V) dS 550

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

+H,0

(aq) 27

NH,0OH  +HBr, < NH,Br

NH,*

4 (aq)

+H,0, S HO*  +NH,

(aq)
7 30 331 PH (39 158 (59 yokagh Sl (355K

OMS el Jon piine

196 dminll

JBLY o Sa

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) =7.9%x10*M

7.9x10° _,
4.0x10-*

(5 a3 ST (98
CO,dIHCO,” (,+20:1 4 A5 B3U 24 Lo 258 .2
ALl 3L die Al 2 Sead ) @l | @ewied| -aL
(et A3 laey Ao 9)dugh) Oliga ySII Orligai pgdt g

08305 ST LD L) gomd JoLalt adul

Jileaall Jol Juls

522 0.500 M6 ;S 5 s UINaOH (e mL oS 3id .45
€0.100 M & ;S 5 H,PO, :,»25.00 ML so Jslaz, O
s HT Oligal OY 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 mLx 1000 mL

mol Ht =

= 0.00750 mol
11950 Ja Lt Ady ie
mol H* = mol OH- = 0.00750 mol

:aMW NaOH g cows | (A0)¥ 1 (00
(mol) OH~ &% ge sue

(L) sttt pan
0.00750 mol

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

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

1000 mL _
7= 15.0mlNaOH

M %ot =

0.500 M =

(L

NaOH

( =0.0150 L

0.0150k x

e S ) = el Vol )46
et L S Cifo s sl BV -3 )
:Jslae }T‘éw o
(}g}om ol .a

NH,*

4 (aq)

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

3(aq)

SO 2~

4 (aq)

+H,0,, % HSO,-

4 (aq)

+O0H"
Jalaie Jold
et Nl ol sl .c

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

5 Jadl closIl 82
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p A ISLHBY oo s 2 g5ddl jam J gl 45Y 50 ) .51
25.00% ,x10.1000 M 55 5 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 Jelsy
s HBr &% g0 3uc g NAaOH &% g0 3ue cows

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,¥ st = (mol) HBr &% ge sue
(L) sttt pams
_ 0.003035 mol _
~ 0.02500L 0.1214M

PH & oo 5l foad Uleazal Sy 515 b .52
57 gl fanzal Slgins Loy §= 9.4
91 oigad | Oy e Lga Sal g (Lo ga¥ | A Sl
e Agglucie A)Y 9o OrleaS pdiviul g -pgmigel ) dyyslS
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