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dazis OH Cligh sy slall e OCH a1 Jeliis i eJladd) b slell wo Jolin ¥ Nat (5!

relld g AV Alslaally (s20 8 A0 (5Sg Jslaall ung pugll 8 dad

OClIT =50 HCIO + OH-

Giadl 158 daiia

s lead) s
[H,SO51 = 0.2 M

0.2 mol = NaHSO; gmlll ci¥sa 22e

[NaHSO3] = 2= 22 =05 M

0.4
K,=13x%x107?
I . -,L*.A- PH = 77 :zlall dilia) ey g gl o850

walall @ul=ill d2io :(- ’.
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:Jad
taead) ol Aolee S
H2803 (aq) + H20(|) ‘—_‘ HSO3_(aq) + H3O+(aq)

o)l sl by bl A8lia) JB (fmeall (PH)) ciingyugl) A8l o]
[HSO3][H30™]
* T [HSO4]
35 ey gl 138 Jlet) @y ¢(0.2) pmendl 35 Alke an ks pasal) 385 b gl of Cun
0.2 M (g5lasg Tl (meal)
[H;0%] = [HSO5] = X s

tol aa ol gl 8 sl
2

X
13x107%2 = —
0.2

toly WS H30" 385 a0 1301
X?=02x%x13%x10"2=0.26 x 1072
X =[H307] =51 X 1072 M :¢f aad gaiplall 3 33l
pH, = - log [H;07]
pH;, =-10951x 1072 =2-0.71=1.29
1451 dlleall 3 LS by 43ls NaHSO; ) dilia) xie

NaHSO3(aq) _th(l).» HSO3_(aq) +Na+(aq)

(NaHSO; ldly H,SO5meall ol (e iy HSO;™ el (s of cpitlaadl cplabaal) cpo sy
lan pia 058 aesll opls e 8 HSO;3™ ciligd 565 Gl dlas puia (aeal) (b il oY Dl
G5 HSO5™ niall (s 585 ol Ml «clin) a3gd pasiyl) amal) lall Slacls callaa] i
:o @l edsladll 3 NaHSO; lall 585 Liglas
[HSO;] = [NaHSO;] = 0.5 M
toh LS H30T 55 lual K, raeall s culh aaasd
[H;07][HSO;7]

" [H[3SO31]( )
H,O 0.5
-2 _ 3
1.3 x 107> = 02

[H;0*] =52% 1073 M

20 walall @ul=ill d2io {»;
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tok WS pHy el dilia) aay Jslaall Jng jughh 831 Cauaall
pH, = - log [H;07]
pH, = = 10g 5.2 x 1073 = 3 — (0.72) = 2.28
Y Al aladiul APH. s sugll a8l 8 juaall Caeal
ApH= pH, — pH,
ApH=2.28 — 1.29 = 0.99

- ) Jla
[C5H5N]= 0.2 M

[C:HNHCI] = [CsHsNH'] = v &z ' =0.33 M

fol WS mlallg sac W) e S ol Aalae i€l
CsHsN aq) + HiOjy == CsHNH "y + OH (s
CsHsNHC! oy + HyOp == > CsHsNH" gy * Clling)
tOH™ 585 Claad Kb sac il ol culs bl
[OH™][CsHsNH*]

K. =
B [CsHsN]
[OH"] x 0.33
14%x107° =
0.2

[OH™] = 0.85 x 107°M
Ky 1x 10714

£/ B -5
[OH-] 085x10-0 17107 M

[H3 O+] o,

pH = —log [H;0"]
pH = —log[H;0%] = —log(1.17 X 107°) = 5 — 0.07 = 4.93
il 164 daia

L laia o8 e
L::_\E @ I.I =il a «ia :(-»; :dw‘ d"ﬁ (1
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[C{HsCOOH] = 0.2 M
[CsHsCOONa] = (0.2 M

[HBr] = 0.01 M

1 L =Jsladll aaa

K,=63x%x10"°

.09 HBI Zilia) U8 Jslaall jiing yugll o851 450 1 cugllaall

:Jall
C6HSCOOH(aq) + H20(|) 7 1] C6H5COO_(aq) + H3O+(aq)
CeHsCOONa,  H,0y, CHsCOO (g + Na'(ag

rdidall (s) b LS HBP asal) dila) Jd Jstaall pH Vi Cauall
[H;0%][CeHsCOO™]

27 [C4HsCOOH]
[H;0%] x 0.2
6.3%x 1075 =
0.2

[H;07] = 6.3 x 107> M
pH; = - log [H;07]

pH, = - log (63X 10™%) =5 —1log 6.3 =5—0.8 = 4.20

[H30"]= [HBr] = 0.01 M (,sKs5 WIS ol 4lé HBr aeall dilia) yie (2
Jis 13g25 CH3COOH (maall 1) Jsail (535al) gaiarg CH;CO0™ dailyall sac Al aa Jolitsg
sy Ciliaddl HyO' 55 loian WySis
[CH;COOT] = 0.2 - 0.01 =0.19 M
ety Gilaall H30 35 lsies CH3COOH (meall 35 dlaj lagas
[CH;COOH] = 0.2 + 0.01= 0.21 M

b S can e PHngsngdl lly H3O" 5,55 lal Ky (el (4 oyt ot
[H,0*][CH,C007]

27 [CH;COOH]
[H;0%] x 0.19
6.3 %1075 =
0.21

[H;0"] = 6.96 x 107> M

pH, = - log [H;0"]

pH, = — 10g (6.96 X 107°) =5 — 0.84 = 4.16 N
alaia 2 e

22 walall @ul=ill d2io {»;



ligl pghil ,ibgll jS ol b gl ol
aalill pohil ,ihgll 540! N alialiypral
National Center for Curriculum Development mactional Center

urriculum Development

il 167 daiba

sdlgad) Jalas (1

[CH3NH,] = 0.15 M

[CH;NH;CI] = 0.2 M

Nikery = 0.01 mol

0.5 L =dslsall aaan

[HBr] = 0.02 M

Kp, =4.4x107*

sl (1

foh WS mlallg Bac W) (e S ol Aalas i

CH3NH2 (aq) + H20(|) — CH3NH3+(aq) + OH_(aq)
CH3NH,CI g H,O) CH3NH;" (o) + Cl )

_ [OH7][CHsNH;]
b= " [CH;NH,]

. Ky [CH;NH,] 44 x107* x0.15

OH™] = — =0.33x10"*M
ozl [CH;NHZ] 0.2

teh LS Ky bl ol el alaziuls [H307] Gaal

K., 1x 1071

— — —-10
[OH-] 033x10-  >03x1077M

[H30+] =
t b LS slaall pH Jing yugl o8l Cansal
pH = —log [H;07]

pH = —log[H;0%] = —log(3.03 x 1071%) = 10 — 0.48 = 9.52

laia L
23 walall @ul=ill d2io ’ :(-»;)
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[H;0']= [HBr] = 0.02 M (55 LIS ol 438 HBr (meal) 4Ll yie (2

[CH3NH,] = 0.15-0.02=0.13 M
teadd H30" 5S35 laies 0385 2239 CHaNH3™ (53hall (mesll 09 Glldl daiiiy
[CH3NH;T = 0.2 +0.02=0.22 M

pok WS (aeal) dilia) aay Jslaall pH 5 [OHT] Couall

[OH™][NH{]

Kb=

[NH;]
Ky [CHsNH,] 4.4 x107* % 0.13
OH™] = = =26x107*M
iyl [CH;NHZ] 0.22

tok LS Ky elal) ol s aladialy [H307] aaal
Ky dl] 1 x 10774
[OH-] 2.6 x10~%

[H,0%] = —38x1071'M

tob LS Jslaall pH s jugl) a8 Canea]
pH = —log [H;07]
pH = —log[H;0%] = —log 3.8 x 10711 = 11 — 0.58 = 10.42

o)) daale 168 daia

HCN (el (e it (ol den @i mleg Cianall (el o meall plasall Jslaall 5585 (1
NaCN gLl

OH™ i H;0" LY ol pe bl @i (e dailill clisl) Jelis sapail) (2

cstaall S Lagic g lgalas diina 8308 5l & oy Clunda lans S5 3 A Ol sdiiial) Ol

laia 52 e
walall @ul=ill d2io ) {};
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(3
KNO; CH;NH,Br C¢HsCOONa LiF Ll

HNO, HBr C¢HsCOOH HF L) gl Haas

KOH CH;NH, NaOH LiOH Cingall Gl jacas

HCOONa , CsHsNHI , KCN @ a 4uai ) #3Y1 (4

tAlilaieg Lo liy & paes ) AV ALY didlas ciial (5

KNO, | NH,NO;

LiCI| NaHCO, | C4HsNH,Br Jladll

Jalaia

sels V]I Jolaall Gt

-

NaHS (S) + H20(|)

W T

> HS™

HS_(aq) + H3O+(aq)

@) *Na'e

Mais HS™ dljinall sl g elSany ails H)pSymanll Jglaa M NaHS bl eyl dilia) xic
385 iy g Alelina) gl dga OBV £ ls ouSall olatVU Je i) pdvid Gaeall Joladll d 0355

el mlll L0 GsSis syl Ayl days H3OT @l

HNOZ(aq) + H20(|) — NOZ_(aq) + H3O+(aq)

~

25

Jlgead) Jala (7

[HNO,] = 0.02 M

K,=45x10"*

pH = 3.52

V=0.4L

. KNOlall 58 Gl s slhaal)

:dall

iellly (meall e IS s Aalae S
Wslall @uleill deia :(»:
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)

KNOZ(aq) _H_z()_(l)_> NOZ_(aq) + K+(aq)

[H3O+]= lo—pH= 10—3.52=10(—3.52+4)—4 — 100.48 X 10—4 =3x 10—4 M
ok LS K alasily bl 585 (glew W5 il Gal) S5 Gaal

_ [H307][NO3]
27 [HNO,]

[NO;] x3x107*
5x107% =
4.5 % 10 40

[NO3] =0.03%x10*M=3.0%x10"°M

n n
KNO,] = [NO3]=3.0x10"6 = — = —
[KNO,] = [NO3] * =V Gat
KNO,] =3.0x 1076 = ——
[KNO. ] 041L

3.0x107% % 0.4 =1.2% 10"%mol

™~ 3.0x 10~%mol =
=l e _ m = —-—)
Mr 2 85g\mol

m = 3.0 X 10~®mol x 85g\mol = 2.55 x 10~*g

s 03
I

tlpead) Julas (8
pH =10
K, =1.8x107°

Joladll b (ﬁ) Baclal) 1) meall Aot Glua taglladl)
:dald)
NH3(aq) + H20(|) — NH4+(aq) + OH‘(aq)
NH,Cl (a) _H,0p, NHy'aq) + Cl (ag)
toh LS Jslaall pH aladinls H30" 55 caal|

laia 52 e
walall @ul=ill d2io ’ {‘};

[H;0"1= 10""=10""=1x 107" M
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tok LS KW alazinl [OHT] Gual
Ko  1x107%

[OH"] = .07~ Tx 100 =1x10"*M
i [OH™][NH}]
g [NH;]
NH} K 1.8x10°°
(NHi] _ Ky _ —18x 101

[NH;] = [OH-]  1x10~*
:gaad] Jula (9

[C2H5NH2] = 0-2 M
[C2H5NH3CI] = 0.4 M

0.5 L =dgsall aas
Ky, =47 x107*
:dall

tot WS elally Bac i) (e S 0l il (S
CZHSNHZ (aq) + H20(|) — CQHSNH3+(aq) + OH_(aq)

CoHsNHCl (u + H,0() ——— CoHsNH;" g + Cl o)

tob LS alaiall Joladll pH 5 [OHT] cacaad (i
[OH][C,HsNH;]

Ky =
; [C,HsNH,]
Ky, [C,HsNH,] 4.7 x10™* x 0.2
OH"] = = =235x10"*M
[OH”] [C,HsNH]] 0.4
tok WS Ky elall ol culh aladinly [H307] as
K 1x 10"
[H;0%] = —— =43x10"1tM

[OH-] 235x10*

tb LS Joladll pH ing jughl w8l G
pH = —log[H;0%] = —log( 4.3 x 10711) =11 - 0.63 = 10.37

alaia L %
27 walall @il G 2ia ) {};
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t b LS H307 385 (golasg Cileaal) HCI 385 caaal (0

1v[_n_O.OSmol_OlM
vV 05

[H;0']= [HCIl = 0.1 M : (sSi5 LIS by asls HCI (maall ddlia) vie
tead H30" 585 oty W3S Jing CoHsNH, 52l o HCI meall Jeliny
[C,HsNH) = 0.2 -0.1=0.1 M
tad H3O" 585 Jlaies 0355 2laing CoHsNHS™ gahall (masd) (oS M daiiy
[C,HsNH; T = 0.4 +0.1= 0.5 M
tok WS (aanl) dilia) aay Jslaall pH 5 [OHT] acea]

Ky [GHsNH)] 4.7 x107* x 0.1

OH™] = 7> =094x107*M
o] [C,HsNH}] 0.5
tok WS Ky elall ol el aladials [H307] Gaal
K 1x 1071
[H;0%] = —= =1.1x10"1°M

[OH-] 094 x 10+
tol LS Jslaall pH s jagl) ) Canea]
pH = —log[H;0%] = —log( 1.1 x 1071%) = 10 — 0.04 = 9.96

toh LS OH 585 (golons Ciliad) KOH S5 sl (2

lv[_n_O.OSmol_OlM
Yo /1 05

[OH]= [KOH] = 0.1 M & (55 LS by Lgils KOH sae &l ddlia) vie
tesadd OH™ 35 lakas 5855 Jing CoHsNH;™ 38hall asall o KOH saclall Je i
[CzHSNH3+] T 0-4 g O-1= 0.3 M

[C,HsNH,] = 0.2+ 0.1 =0.3 M

b LS 5ac W) dilia) ey Jslaall pH 5 [OHT] o

(olaia 2%
walall @ul=ill d2io .. {»; )8
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Ky [C,HsNH,] 4.7 X 107* x 0.3
OH- = =47x107*M
[OH™] = [C,HsNH:] 0.3

tb LS Ky, sl ol el alasiuls [H307] Gaal
K, 1x 10714
[OH] 47 x 104
t b LS slaall pH ung yugh w8l Cousal

pH = —log[H;0%] = —log( 2.0 x 10711) = 11 - 0.3 = 10.7

[H,0*] = =2.0%x10"11M

olaia 27 P
walall @ul=ill d2io ‘(&»'
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8asngl) dasle :68 dada

OH 305 jagh) Gadf iy ol 8 Gl B3l s gl 0c (1
delall g S gl cilig i) 2 Pl Leia 83k 1 pusl (aas
oAl el b sacliS Sliag Jeli b GmenS s §3l riynsid soke

U2 (e AL 23S bl die PH s yugll b330 (8 53l 25l Jslae talaiall Jslal
Ll @b s B ) (o8

) Al (e ity WS Jelitl) & Ogig 5l mile 4 (1 (2

HNOz(aq) w H20(|) NOZ_(aq) il H3O+(aq)

1Y) Aaleall 3 WS Jelall & Gsig ol mile (589 NOy sac @) as alelis vie (aenS dlly 4V (o

HS™ (aq) * NO» (o) sz‘(aq) +  HNO;, (4

HS™ (aq) + HCI (aq) —_— HZS (aq) ok Cl_(aq)
)yl #193Y) (3
(HNOA NO,) , (CN'\ HCN)

(CsHsN \ CsHsNH*) - (HCI\ CI")

I~ U“‘;’}S 5&;\5} 3 Hg'zum (4
toh WS Bae lall e¥sall e (5

:h WS OH™ 585 (golw 595 NAOH 33l 5855 G|
n_ 0.1mol

LﬂDLa_LO XY* M= <=5 ~0°M
walall @ul=ill d2io :(‘»; 30
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135V A Hlasiul H30" 585 sl
Ky  1x107%
[OH-] 5x 101

[H,0%] = = 20%x10"%M

pH = —log [H;07]
pH = —log(2.0x 10™1%) = 14 —log2 = 14 — 0.3 = 13.7
5l Jalss (6

0.02 L = 20 mL = HBr el aas
0.01 L =10 mL = LiOH saclall aaa
0.01 M = HBr _zasall 3<5

LIOH sac @l 385 ol 1cuglladll

s Al

tHBr (aesll c¥se 23c Caval
Neypr = [HBr] xV=0.01M X 0.02 L = 0.0002 mol
(G ol ¢5ae i) csa 20a) B meal) cse dae (s Jaladl) die

f b LS dac il ci¥ga 22 sl anall Ega dae

n(HBr) = n(LiOH) = 0.0002 mol

(LiOH] = n_ O.OOOZmol_OOZM
PE YT o001

tdlgad) Jalss (7

0.02 L =20 mL = HBr _aell aas

0.5 M = HBr el <5

0.04 L = 40 mL = KOH sacldl) ana

0.4 M = KOH saclall <5

U Jolaall cingyuell d8l Gl s sliadll
... :Jad)
Wilall @uleill d=io :(};
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g

toaeall Cl¥ge d2e Gl
Neypry = [HBr] XV =0.5M x 0.02 L = 0.010 mol
thac ) Clge dac Cawal
Nkon) = [KOH] XV =0.4M x 0.04 L = 0.016 mol
oaeall Joladll ci¥oa aoas ligiog dllily « KOHsac )l &iYga 23 (0 il HBr meall ci¥sa dac o aal
tob WS daiall WiVse axe Gl « KOH sac il & 3y diliadl) HBr
to)) 6l ASlgiaal) [ameall e e — Adladll sac ) clse e = Al sac ) Ve 22e
= NkoH)- Nuar) = 0.016 — 0.010 = 0.006 mol

n(KOH )Akiall

Gslons 5 llly (meall Joladll ans goana (gl dann (35S0 20l Jsladll 8 KOH 35 aeal

:LH:‘ 0.06 L
(KOH] = n_ 0.006mol _ ter
V. 0.06L
[KOH] = [OH7]= 1.0x10™'M
t b LS H;0' 585 G
K 1x 1071
H;0t = = = = 1.0x 107 M
[H;07] [OH-] 1x10-1
pH = —log(1.0x10713) =13 —log1 = 13
HCN (+ HF Jslae (£ H,S0; (w CN™ (1 (8
Jlgeal) Jalas (9
[RCOOH] = 0.1 M
pH= 4
ApH= 1.5
ilad) RCOONagldl ci¥se ate il teagilaall
:Jad

redally (maall (e IS ol Alslae (i
RCOOH ) + H,0py === RCOO 7o + H;0"(

o " M RCOO (aq) Na+(aQ) D I Q) 'I . o,LYJ{'
* I':].“ = l.l l=ill d2io {};
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PH alasiuly wlall dila) U [H30] 585 Vo) s

[H;0"= 10""=10"=1 x 10* M
zlll 8L} Ji [H307] = [RCOOT cun masll Jslaal Ky aeal

[H;07][RCOO™]  (1x107%)?

[RCOOH] 0.1 “
A 05K cadl) asilial wie Jolaall Cmg pugll a8 e 23 43) (6l c(sae 8 0yl Caliadl) bl () JaaY)
5.52 gl lall dilia) 2ay Jolaall pH Jiing gl

1x1077

K, =

PH alasials pelall d3lia) sy Jslaall [H30'] 385 avs)

[H30']= 10°"= 107°?=10(>2"06 = 10%¥ x 10 =3 x 10° M
toh LS K, alasial ad) gal) S5 (glny Caliaal wlall 385 Caal

[H,0%][RCOO™]

2~ T [RCOOH]
[RCOO7] = ogh < 107 s 33%x1073 M
o 3x106 7
foh WS ddliadll mlall CiYge 200 Gl
M _ n
(RCOOH) — v

n(RCOOH) =M XV = 33 X 10_3 X 2 = 66 X 10_3 m0l

Jed) Jala3 (10
[HNO,] = 0.3 M
[KNO,] = 0.2 M
K,=45x10"*
:dall
tedally (maall (e ISl dlalae (i€
HNOyaq + HiOy == NO, g +H;0"

KNOys _HyOy NO» aqy + K'ag)
tb LS K, alatiuly alail Jsladl H30" 585 Gaal (i

wilall uleill d 2io ) {»; 33
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o _ [H;0*][NO3]
@~ T[HNO,]
[H;0%] % 0.2
45x107* =
0.3

[H;0%] = 6.75 x 1074 M
pH = —log(6.75 X 107%) = 4 —log 6.75 = 4 — 0.83 = 3.17

t b LS OH 385 (golany iliadll NaOH 585 el (0

\' 1

n 0.1mol
= =0.1M

[OH]= [NaOH] = 0.1 M : (55 LIS by Lgils NaOH sae &) dila) vie
izl OH 35 laia 03558 JiigHNO, (asall 20 NaOH sac i) Je i
[HNO,] = 0.3 - 0.1=0.2 M
tzad OH™ 55 jlaiar W35 2ayg NO, ™ 48] jall sac (Bl (¢S clld] A
INO, 7= 0.2 +0.1 =0.3M
o WS sac Al dilia) aas Jolaall Jungyugh) a8l o]

_ [H;0*][NO3]
) [HNO,]
[H;0%] x 0.3
-4 __
45x107* = 02

[H;0%] =3x 10~* M
pH= —log(3x10™*) =4—1log3=4-0.48 =3.52

:Jleall Julat (11

[CH3NH,] = 0.3 M
[CH3NH3CI] r 0.2 M

Ky, = 4.4 X 104
pH= 10
:dal

tok LS el 3o @) e S 0ab Alsles i
CH3NH, oqy + H)Oy == CH;3NH;"(.y + OH o,

(olaia 2%
34 walall @ul=ill d2io ’ {};
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CH3NH3C| (aq) + H20(|) —_ CH3NH3+ (aq) + CI_(aq)

(X) dilcasll el 55 Jlake Jas CH3NH, sac il 55 ols Jslaall 3 HCI (aeal) dilia) e
paesll 55 Gl oSa ol il 3 lld Gadiig et X laalls iaal gall) 35 s

:‘._.AA' LS caliadll
- [OH™][CH;NH] + X]
b [CH;NH, — X]
by, 1% 107 (0.2 + X)
' 1 (0.3 — X)

44(03—-X) = (0.2+X)
X=[HCl]=021M

b LS Gailiadll HOI cisa sae
n
Mych\ =iz
(HCD) =y

021 M =

1L

Neuery = 0.21 mol

n

ok LS menll AES Caueal

i, g m
Ngey = = Mr
Mcry = 0.21 mol X 36.5 g\mol =7.66 g
B (» C (s E (z B (w A (I (12
oo cual & Clagleall 038 apal cAdsenall aeloill (agaall any (3l Clagles V) Jgaal) (ging (13
ragl ) ALY
__[clo~][H307]
Ka = [HCl0] (
H O+ 2
3.5x 1078 = H;0°J" 31]
[H;0%]? = 0.1 X 3.5 x 108 = 35 x 10~1°
[H,0t] =59x 107> M sl 2 ciylall 3 Al
HCIO Jslaa (-
HCOOK (£
CsHsN saclall 53)yall (aeall (3
CSHSN d}jM (A
) e CoHsNH,Cldslas (5
o lmia 5 e .

walall @uleill d 2io 4. '.
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