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REDOX REACTIONS AND IONIC EQUILIBRIUM

TR e W ST oT Ud Sq=R & ST,
AT aTR AT, Ar—eTN @ IR AR,
-l 1 e, 99 F1 amihE e, de
TRTRYT, AR AT, ra—&IR alHIas, FRIerTar 1oHse
G D SR, WHSTE OHI @l s B |

veiqw  afwfpand

(Redox Reactions)

ugTert 1 U TN W uRady [T uew @
siffsrarall gR ETen € | $9ehT Vb decayr] e veiey
sfafieag &1 gaar suan & fagss, o fasm,
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e a1 2| o wEtew afufFar 7 sifeieor g
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4.1

4.1.1 Sifedfiowor & sivga g (Theory of
Oxidation and Reduction)

STeRITERTYT Ud A= W1 TR TaEROT &
FIHR U HfaiHeT 9 sved frfefag wew o
st T T @ R v R T —
sifadfidvor (Oxidation) — aifadier g8 waaEe
sfafipar & ford el uert & — () sifefiom &
FHATT =T, arerET (3) fagd Foll a7 A7 qAF P HAT B,
37eraT (W) BTESIH B Frenm g1, st (=) e faeged
T AT FAF T FIRTAT B | ST —

(31) Sffedio &1 wahT —
(i) 91g # ™ IR eEr &1 Atewger § aRadT—
C+0, > CO, (®ET &1 CO,¥ aifqfiam)
2Me + 0, -2 MgO (rhferm &1 MO 3 sitaiamo)
S+ 0, - S0, (Gewr & SO, i alfadiaw)
(ii) argFvsela sfedlior &1 sy —
2HNO,+0,— 2HNO . (HNO, %1 HNO, ¥ afaiia)
e A Asfe® ard
CH,CHO + %0, — CH,COOH (wdiie @ veiHisd
I H AT
(iii) 3 gcrdt | sifedio o o@ —
Na SO, +H,0, »Na,80,+H,0 (Na SO, (difezw
Hhrze) HI Na, S0, H aifadieao)
(@) kv faeh a<@ 41 qod &1 WAT —
2 Fe+3F, 2 FeF, (Fe & FeF, (bR warEe) #
FHTRATRT)
(\) s @1 e —
H,8+ Cl, > § +2 HCI (H,8 &1 S # aifawiime)
4HC1+ MnO, = MnCl, + Cl, + 2 H,0 (HCI #1 Cl,
4 affaediepe)
(=) e faggdl ovw a1 e &1 FreewE —
2 Hg,Cl, —  2HgCl, + 2Hg
(YRR FoRTES)  (ARE FARES)
(Hg,Cl, @1 HgCl, ¥ afferfieno)
2 K1+ Cl, - 1, + 2 KCI (ar2frm smarerss (K1) &1
1, ¥ sifaiavon)
2 K,MnO, + Cl, = 2 KMnO, + 2 KCI
(e ) (Gre i uwe)
(K,MnO, &1 KMnO, # affadieno)




HIGE (Reduction) — 31999 g8 affifrar 2 e
feRT TeTel 7 (a1) EESIOE H AN BT §, e (9)
ga fagdr aca a1 Jae & GUr B 8, e ()
HTeRITTT &1 FrepTae s1aT &, S12rET (3) =0T faeel oo
a1 YAS F1 [P B4 ¢ |
Sarevomef —
(@) sEgeE @ WA -
Cl,+ H, — 2 HCI (C1, &1 HCI ¥ 3/9err)
N, +3H, > 2NH, (N, & NH, (@rifan) # sreae)
C,H, +H, — C,H (T T QI 9 )
(@) o= faerh a<a @1 YEd @ wAT -
l,+Hg —  Hgl,
ARTETES)
(& oI o7d Hg & 1, ¥ WA & &R)
CuCl, + Cu —» Cu,Cl,
(FIoF FARTEE) (T FeIEs)
(e fagd dwd Cu & WU § CuCl, &7 Cu,Cl, ¥
A=)
(@) stefom &1 s —
Cu0+H, = Cu+H,0 (CuO &I Cu ¥ ares)
H,0 + C — CO+H,(H,0 % H, H amee)
(479} (e awd @lep) (A s i)
2 HgO 4, 2Hg + O,

(el sifaargs)
(HgO & aiffior & M 9 Hg 3 sgaaH)
(8) o1 fagd o ar ywe &1 Frsmma —
2HgCl, + SnCl, » Hg,Cl, + SnCl,
(FRERNF FANEeS) (AN dANSS)

(HeCl, % 1 fagdl e CI- & Frebras 9 Hg,Cl, ¥

)
2FeCl, + HS — 2FeCl, + 2HCI + S
([BRF FARER) (e FeREe)

(FeCl, ¥ 701 fagel ¥ore 1 & frepra= 1 FeCl, @
3T9)
e — 1. I T s e erdE S W
ZH AT T ST B W1 & b ifaiiaaom (Oxidation)
q 3= (Reduction) THET "Wig-dre "9fed g
mmmm(Redux)mel
SgrEvemef —
2 Mg+ 0, -2 MgO

= St 7 SifeioT @ e WA B @

BV HE (Mg) @7 offediieor &1 1 & 9o

-1 SifaiierT (0,) &1 sirea 8 va 8, a4ifd
I AR dod HIATRRAT (Mg) &1 S8 81 98 |
2. YEiey sifaferan § o8 gared foraa sifediaor 2 &
T8 ATERIF (Reductant) & w0 7 T 98 vetel forgar
AT BT &, T2 MIHRD (Oxidant) F w9 H 74
AT & | SR S<TER0 | O, AP € qu1 Mg
IR B

412 et swanen (Electronic Concept)—
T SIS U SR @ URIRETd ST
Tl A A= © e e i & fae e o
@ AR SAUATT § 21 SaHoT ud 3w &
frrerd e wee #
Seevmed —
(i) 2 Na+ H, - 2 NaH.
(i) 0,+ 2 F, > 2 OF,

afafpar (i) § Na o sliedia gia 8 wafd ag
BEEEIWE ¥ WANT &val 8, FUE ®RY BESN Bl
O sRoIaT Na | 3iff® BF1 €, 81 Na &I S7E®
fage it oed H, ¥ 20T & Hertawy g ey
BIT & | Z91 JoPR T3 @ R Foren sitedios o
eI B @ e SRl (i) § TR @ aftdei
¥ AN & SO AT A B & | St ety
Uq ovTE @l envs w9 # g e & fav
geldg g s <f T4 | g aifadfiaeer ud s
T AT HHTT 91 FEATA 2 | Felag -1 AT
2fTeRiTEvYT 9 3= @ Seidg ™ & INET 9 e &
w0 # ufemifie vl & —
sifexfideer (Oxidation) — Saga @EEN F
AR W aitadimyer ag afafea 2 faed @il geref
(AT, S IT MIEE) Ud AT U d e gdagie
S IR LS i e R RS = e ) e e | - | A
OIS | FHI B Wl £
(i) O] G S BT AN —

Na — Na® + ¢. Mg — Mg> + 2¢.

Al o AIFY + 3¢
(ii) 317 ST Scidgia @l genT —

HO, — 2H + 0, + 2¢

(H,0, & &1 gaiagi= @mex 0, ¥ sifadian)

HS - 2H" + § +2¢

(H,S @12 ¢ @ g § # aifaia)
(iii) T BRI FeiaglE GRemT Y e 4 afE —

Fel' = Fe''+ e. Sn —» Sn*" +2e¢.




He,>' — 2Hg¥ + 2¢

(iv) TR T T T TR FY O §
Fl —
4

I, +2¢. MnO7 — MnOj +e .

25,00 —
(eTmaTESC)
[Fe (CN),I*¥ = [Fe (CN)J© +e
(BIETETE ) AIERIES)
#9ad (Reduction) — Folag ¥l $aemo & e
OX ATUEEN 9 21fAT B, A wiE uatel (JeeTe, o
q1 SIF) U A1 U 9 3ifEed Sedgi= 980 @l 8,
foret swe Fomaw A gfE 81 9wl § ey | =
B T &
(i) TRATY] BT SUGSTT TS0 N NI B T —
S +2 = 8, 0+ 2 —» 0,
Cl +e¢ - CI. N + 3¢ — N
(i) IV VT Sefag = Bl TS BT —
Cl,+2¢ —>2ClI, 2H,0+2¢" > H,+20H",
H,0,+ 2H" +2¢- > 2H,0
(iii) STFITOR ETRT SRR TR Y T § o —
Cu®" +2¢ = Cu, Fe¥+e — Fe,
Sn** + 2¢-— 8n*, 2 Hg* — Hg,*
(iv) FEITA BRT Soideid Tev & FRas § 9iE —
MnO, +& — MnO} .
MnO, + 8H' + 3¢ — Mn® + 4H.O

Cr,03 + 1 4H” +6e” — 20r™ + TH,0

S.0; +2
(Egremre)

YSied afifpar (Redox Reaction) — 3eldgfig
TR 25 ST U= Sfferiieneer arfifa # uerel seimet
T aifadlend el &, ar PAftaa & ow afafbo §
G yered BT wRY S S T gedgiHl $1 Tsvl B
AR B Wb | 39 YR ATENEvT Ud 9= UF
T # R sifafFan & o wag e g afed
BT & | St @ e st v g @ fae
IR B | 39 w1 3 iR (AR o AR
& AT W & afaf weet gF Wi o et g
T T Foranie o wened g1 US4 o A9 s
Ua gerel ¥ g YT FClAgl WAl 8 US| U
el afAfar YEidd (Redox) fAfFan weemdt 2,
FITH T A9FAT (Reduction) TT  SFTaRiTETOT
(Oxidation) =TT yw wftnferd # 1| 30 goR Terag =
HPNOT & SN W Saw afufsa & Aefafag
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gk afearfie &= wdd d— v e st
ot ua el ¥ e vt # seiagiT AR 8
€, affaedicpo—ar=a= a1 veiad afifn weerd & 17
Yt aififrar < g sfafrasi & o @
TS B B
(i) AT s il (i) sr=aeT o stferfEan
Sarevomef —
(i) PN wewe & e d o S W e vede
q HBIe gal & | gEE vraaHe adier —
Zn + CuSO0, — ZnSO, + Cu
e e it Frferfina <) ored sifafdmmeli < o+l 2
(an) sifedfievor ard arffisar —
Zn — Zn*t + e
ZnSO,% Zn> T $0; A €1 Zn W I FEERA
SN W Zn? A g9 # 1 ad Zn @l ZrlSOuﬁ
afferfievor gamm & |
@) srvaua ad sfafpar —
Cu?™ + — Cu (arfea® w=wm)
CuSO, # Cu® 9 SO} armg- &
ATerdiesvor e sl 3 Zn g0 S T €1 Sorget
Cu™* AT g1 T80 3531 St 8| o CuSO0, &1 Cu
F s gar & |
g e sifafdhar o Preferfag yare o Rraey guf
T E —
2e 1 URIE (TFdTE o afifban)
I

Zn, +CuZ, -2, +Cu,,

ing)

2e B 29T (A9 o i)

(ii) 39T YR e TAEge e 4 R Se ™
DI qrege 99 @ aafffpan o 9 Ty &

Cu,, +2AgNO, . — Cu(NOy, . +2Ag
T WY

Cu,, +2Agl,, +2NO;
a1

2e

L) (aq}

TF
= Cu,

+2NOy,, +2Ag,

(an )

2e BT TEV (IR o SR
%

Cu,,+2Ag;,, —Cul +2Ag

(£ Sial

2e @7 IR (SifaiidmToT ars SAffm)
<t arfaferan # A o are gt § g sitadims



q IR AU Bl & —

SfFf®R® (Oxidant) — a8 varRf (@] M=
ovEr) St vetaw afafear § geragly v o
HeIlq FEla BA 2, ATRIPNG B 2|

O AfRieNE — (i) 9= fgd w0 a9 - 0,. F,.
Cl,. Br, i |

(i) == TR AT T el F AffE- K,Cr 0,
KMnO,. CrO,. HgCl,. SnC1, anf2 |

(iii) @ea gAY arel 4w — HNO,. H SO,
FTEE® (Reductant) — I8 WaTf (199, amIe Am
aTATY]) W VS SR W SeeEa T € st
ST 21 8, 3Tars dEard 2 |

HO FTAED — (i) = O o 799 — Li. Na. K.
Cs. Zn, Al 9 H, (EEgIHH) |

(ii) fw=1 ermaer aret ifite — SnCl,. FeSO,

(iii) BTFFTSH AR (H1), BIFST THFS (H,8)

JifieRe Ud Jwans ST e genef — T
qarel ST FTeag & 9N G TEV FY Ahd B, 9
aRfterd & SrAR SFdTERE g AErd F ave Frl
F Hehd! ¥ | SIEXTT — H,0,. S0,. HNO,

413 sfedlaer w9 Ul Sifedlavn 3@
(Oxidation value or Oxidation Number)

“fopeft i i fopell aea & o] o) Suierd
fere arde (arwfam a1 dreafais) S siadia siw
HEeAT & "

difira # T &1 ifadlvoT e (30, 3iF) THD!
sitefreperr Rerfdy w1 gufar 8, fo F=ferfera frast &
e o i fora S € —

(i) ST A AT @ Wea SYRerd WEvidiTd aw o
ST OATOHT o SITTRETRNT 3 @ forg TRTeT T BT
21

(ii) BT A IR @ 6 SUNUT UQi® dewdrad
a1 @1 oS fgasrer 9 aed & o @ fag
STferiTeR T ofdh # ARTE —1 T2 @4 Taed sorar arel
ET] & SfTEEIRRYT 3w H AMEE +1 Bl © |

(iii) SUMEITAE T BT AT GO & SATRITHIT
Fd T 42 T YeT T F ATl o H ANaE
—2 Ea1 &1 WE — () A-B % B ¥ fdgawomr >
A T fogamorr, @ A F1 sifelieR ofF = +2 T
B @& sl = —2

(11) A=B # B @1 fagazomr >A &) Rgasom, @ A
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@ W3 = +2 TAT B &1 A3 = —2
(III)A > B ¥ AT 3M af. =+ 2 T B I 3M30EF = —2
Sarsvmef — Na S, 0. (Wifeaw amwese) § o
TRATY] @ SiTeRTEROr e @7 R :

= —

Z4
=

(@]
O+
& I

o>

I RHTY] T T —

0-S"-0 FF=E & FRT = +1, +1

§50 & TN = +2

§' 58 T BN = +2

PAAH =1+1+2+2=+6

At @1 WA qerr awdl @ forgasorg
Hag ure A1 Hfoq gran 21 sufoe sifedigm siw
T T @ e W T, o o # -
1, a0 aRel] ® oed @ fael oft o] w7 sitefiaer
ek e Y T E, S H, AH &, 0,710, % O a,
P,# P&, S, §S P N ER T UHIEe A FEA o1
ST 3 T B2 |
2. -1 & Twat (Li. Na. K. Rb. Cs) &7 affesfiavor
3 s st 3% wdd 1 g &
3 @if—2 % vl (Be. Mg. Ca. Sr. Ba) @1 affafianwo
P (M AT 7 ARG i) = +2 B £
4. H 7 3iTaiimeor aid (39 difirei ) = +1 2iar &)
F9aTg — wgei @ W ElEgissl (MgH,. LiH. NaH,
AlH;) # H sffafig=o sid = —1 gar g1
5. aiTerdIoT @1 AT BT 2 T a1 Gifrat § —2
gldr 21
3rqaTE — (i) OF, 7 SfRITSA &7 ATRITHE ofF = +2
B E1
(i) weiferigs (07) # sifasior &1 sifafiewor oib
=1 g & |
(iii) YT TS (0;) ¥ sffafiar & offaeiaw s
— v T £
(iv) O,F, ¥ 3ifaiior o affaefiawor sid = + 1 8 &1
6. T T SHTeRiewoT s a1 xreft Iifrest ¥ wda
—1 BT &
7. gADl @ ATAdiEe b 99 9 uflerd sy @
qeEY B £ | Serseemef —



(i) HCO, . Br. CI". I". NO;. CN~. OH™ @4l =
afferflepavr afs = — 1 & |

(i) €0.*.80,*.80,>.C,0,%. 8,0, S* wl garahi &
U 1 TR 3 = — 2 & |

(i) PO, .BO; . AsO; .AsO;] ¥l Heidhl # s &1
HTHT 3 = — 3 B

(iv) NH!.Na'.K" @ fQ qediep @1 3ifadiepuvy 3ich =
+1 &

(v) Ca™. Mg™_ Fe™* T foU U= & ST afd
=+2 §|

8. ST Ho@ Pl SiTaHel 3 = 0 Bal €1
gerevemef — CO. NH,. H,0. Py (f¥Er) &1
aiferefYepor afd = 0 21

9. Fallr dedl (CL. Br. I) &I il i gra —1
G

uare — g ATeaEeEl § 9 3= gdlloH Hiffet §
H W 47 TF B URAT B |

10, FaTET 9] # SuRerd Wl qwATopst & affediepyor
el &1 dTolia AT = 0 Bl 2, Wals dae AR H 99
TX TR ST & o BT E | 99 — K,Cr,0,=0

b Cr.or =2
11, feft T @ aifedlamr sid Sue Haiel 2ctagiEl
&7 T U AR 8l 81 WHa | p & @ awdl & oy
FEee Sl S = (aif e —10) gl § |
SeTERvIRf — S @ i@ S H,S0, @ H,S,0, % S
FT SATFHTHRT 3 =+6 BT &, Fafh i qeamopit
@1 AifFETe afd = —2 S AT 9 IR FHHLE +8
g -+7 TS BT B | DT B0 F < st ava
WiFETES § w9 4 8A1 £

Haq H SfAEEI] 3l Hepeudl & R T° —
sifefiever — a8 At afifsar fonei et &
Il Ta B AfaEer o A gfe 8 it
FEArdl & ae gorel AUEEE deddl 8, dlfe 98
sifereftpe & 2|
arqaa — g8 e siafEar fared gl & gard)
acd @ aifeedideoy sig # @fl 2, e deerdt £ aun
Tl STRIGRE HEATT 5, Tl T8 AT 2l & |
Iareemef —
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2MNO, 4380, +2H,0+H = SHSO, +2 Ma*

md—? +<d +6 +2
a;a; 3 3 A gl (sifaiao) I
o a1 3 H T ()
9 afafme § -

FHTRIERE Ta12f — MaQ, (Mn & 3mai. 7 F)

HYEEE GE1 — S0, (S F sl ¥ ghg)

PO 2 O e e 0 e v e e 3 o
BT &, Tael ATaiTe™D & w0 # Bl & 8 | ord
KMnO,. K,Cr,0,. HNO,. HIO, arf2 |

- U gEel fEd aw e et siE e el
gl JTEES B w9 H Hr) B § | W Li. Na.
Mg. Zn. AL H,S. HI arf¥ |

- W el O aod @7 affaiiERer sih e 9
FferFa & Ty B, AP RE § JTgE <A B
w9 A FH F € | O/ H,0,. HNO,, SO, |

TR 3@ S e & qd afofa At &

At R feedt A arvp srerar Haga e # wuRerd fa

T3 o @bl affaRiia o 3id ST @ @ frn Sure yeEry

@1 IiTaIHRT 37 x AR ST ddel & |

JETEev—1 : KMnO W Mn @, K,Cr,0, W Cr @

Ni(CO), # Ni & T [PtCl ]* 9 Pt &7 sifawiien<oT afd

ST AT |

(1) ]\'MnDJﬁ Mn & fo17 ¢

AHT Mn I 3ifFdHo 2l = ¢ 2|

L (+1)+x+4=(-2)=0

(K &1 SATRIEI0T 3fF =+1,

O 61 SHieFIBI 3ieh = —2)

A 1 +x-8=10

qMx=+7

ald: Mn @1 2ifaid afd = +7

K,Cr,0, % Cr @& for

AT Cr 7 SifaiTRo of = x &1

T+ +2x+ 7 x(-2)=0

(K 1 JATaRIHI0 3 =+1,

O 1 ATRITHIT 376 = —2)

2+ 2x-14=0

qr 2x =+ 12
X=+6

3 Cr @l saflay s = +6

(i) Ni(CQ), ¥ Ni & fag

(i1)



HIAT Ni Pl el 3d = x &1

x+4x(0)=0

(CO @1 sifedidmm 2w = o)

g x =0

3T Ni &1 TaiHIor 37F = 0 2|
(iv) [PtC1 1> & Pt & forg ¢

T Pt B St ofF = x B

x+6x(-1)=-2

(C1 w1 affadime afdm = —1)
T x=6-2

T x = +4

3T Pt @1 SITGIHIT 3l = +4 & |
JRTER 2 H,S0, 7 S =7 ffaiEHe0r o S0 F9m
H,SO, # 21 sifadio g widaEs & &0 ¥ 2 &,
forepT sifaileseor afs —1 & dor 9w diF sifediam
URHTO T AffeRieReor 3ff — 2 2|
I H,S0, # H,$0,0, & &1 ¥ fomaw

SRR 3id T FR # |
2x(++x+3I = (2)+2x({-1})=0

a7 2+x-8=0

ar x=+6

i § &1 aifadieseur aids = +6 & |

Ffaedio Sm @ IIEET —
(i) Il DY YTl © 377 &I GaaIdl of drald AT
1 TR 314 |
#wl = HCIO, > HCIO, > HCIO, > HCIO
rafF +7 15 +3 +1

(37%T HdeTdl &1 TSl FH)
(ii) ARG B yderar :

BT @Y TSl of -

Eib el
dR  : NaOH > Mg(OH), > Al(OH),
3@ o+t +2 +3

(T HereTdl T Hedr )
(iii) ATRIPRS (T FUAAS T AP AR :
ferdT e sl § st gare sader g8
R arrale gy 8, s oas Suh wHdl e
& sifafieevr ofcs § F41 8 A1l 2 | 39 gBR avErTs
Foawy SNE G R & AT o ¥ gia 8
ST & | 5T sifaiidd qerl F1 gendl TR 506
HN WA @ 98 Heel gl 8, O U Seidel &1 980
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oY e R aEEE uetl & qediel W S6h WR
AT @] T8 TR BT &, 9 Uh geiagiA @1 = B
W |
aﬂlﬁmaﬂgﬁﬁ qY =

Tetef W ey ZEAE

Wi 9] T WA 1 A SR wed fhg T
TR W Tl e AT o F 4 g
SYATEE @ JeUidl "X =
TS T AT FEHT

EE I B | B e 1 = e e B
SOl 1 T YeE Siase o A g2 gl

SRV 3 © KMnO, &1 aiFedta #read 8 gedisn 91
ST AT | AT T2 7 KMinO), 367 I R
AT E -

2KMn0,+3H,80 -5 K,80 +2MnS0 +3H,0+ 5(0)

+7 +2
| |
Mn @ sifadiaee sid 4 5 9 &

T IO —
MnQ, +8H' +3¢ = Mn" +4H.0
| ]
Se @ WET
el KMnO, 3ifawidrd &
KMnO, & ek S04 = 39 + 55 + (16 x 4) = 158
158

KMnO, %1 geaiel R = — =316

i3

42 JAMS—AT (lonic Equilibrium)
T e foEE Gad emH afEfad 2@ €
AAFE A FEA | e Sfad ud uhfaeig
ufipamalt # smafae—ar weaql 21 emafad ar
o amatie W & a1 AEEe | d o
TaTelf T S BT WIfEU W §9 AR  fgee #
faenifre erepe g o &e 2| faeas J el B
wufRefar &1 yar Reaa € fage arersar ¥ & o &,
Fifes ez # faed emer &1 yare A @ g1 8
g | MEdme Here 7 w4 waref @1 =g ardea &
R WY S <1 991 H gifiep fobar —

1. 3ga IvEET (Electrolyte) — 9 garl & el




faerz & ey smaAt # spmafea (ofe) & o &
b WAwsy 394 [T | fied &1 yaE 26 €,
U sEey ®EAl © | Sersvl o amafe 9ifiE
WA A WENAE Al | Jgd quaed gere o
T & T § i e e 2

(@) weer dega AvEcy (Strong Electrolyte) : 4
G arrerey et o1 faers F aev ot e =
& a1 e wRImer Har 9 &) e Aredar el
& Sarev :

a9 : NaCl. KCI. Na,CO_. NH,CL AICI.. KI &1 |
wael &% : HC10,. HCL. H,S0,. HNO, aff2 |

T &R NaOH. KOH. CsOH 311 |

(@) ¥ dga AUEEA (Weak Electrolyte) : @
S areey uarel o faeas § aren (@gel) e
81 B | e g4 faaes g asdn W el
=Erd & | IETE

geel 37 : CH,COOH. H,CO,. HCN. C H,COOH.
H,S. H,CO, &fa |

el & NH,OH. AI(OH),. Cu(OH), 372 |

9T 1 HgCl,. ZnCl, anf |

2. a?_:,a FFAYEST (Non-Electrolvte) — q ueref
ol wrelly Reas 4 gerey ana=i ¥ armafed (faafm)
Rl BIq &, fore Wortawy ge fadaq # fage &
WaTE Tl BT1 &, dd SFATHET HEan ¢ | SRTeNu—
Ao Wi SE T, gRaT, Uehlaier afe |

foredl Sega araveT @ fUTE e W Sua
wefi e ¥ fga waifed &vE ue g & =R
& BT IS agEed B Wl & 3w B 51 dga
amqees (Electrolysis) @&d 21

421 dgu-smuca fagra @1 dga fEiom @
RrEr (Theory of Electrolytic dissociation) —
Aege sraaeH @ fhar 9 deqa erqact ot vt
ud 1ot @1 W B & oy Wi aRfraE (Svente
Arrhenius) 5 99 1887 % 920 aTwHe Tygra a1 dgd
fudrar & faaT o uiaares fdan | 59 smafe e
(Ionic Thoerv) ’ﬁﬂﬁgmﬂﬂﬁﬁﬂﬁﬁlﬁﬁm
#
1, wie faredt Sega arTeey Y=l (3, SR 9T dav) &
et 3 e ST & i 98 21 9T 3 g s ot
¥ faprard &1 Wi 2 | 39 dgd Al i @ S Fed
& 29 fra T A (lonisation) FEd 8, gy §

56

29 frar &1 f3ue= (Dissociation) ®&d B |
2. &I g ST A UNHTY] AT YA & W
BIAl & | 3@ SFaiEG o] ar uweEEi @ HHE B
ST G RO WA AT GRS @ R
FUTEA hEd € |
3. b=l e stvaey & faeaa A qaa gu il et
Lo R0 e B 1 o s e e s il | e
o SufRerd sl @Y Het ween @ awey g | o
g smued o feras dgda serfia gar @) o9 -
AL(SO), = 2AI* + 3807
T AP eFIEl TN e 8 = 2 x (+3) = 46
A SO; AT YR & Fomde = 3 % (-2) = —6
4, ¥ erTEred F ferTs § 9 7 O O
B IR TS @ IS 3 96 € 39 9hR
SITATTE S SIS @ AU we SHE Sl @ 7
4 ya i ar wefia 8w ) 39 st am
aEd €1 99 9 W ge st B e fraw g
fepam <1 wepar 2

AB - A" + B
HRITGRN U g auTdT fha a1 A dr) dve o -
. _[A']IB] ] :
K= — K = W fer®
[AB]

5. U ervEed T faee W e got w5y # T8 2,
SHEH1 HB AW & el § R g 81 e dgd
ATEST T el A B AR A S e # fEaa
Bl 8, faes @) Al deard € 89 o (U)W
qure &

HEE amEen @ Al | EEitem |5 e

RBraE # H5E (o)

e @Tees & 9 T H/e A
6. dTd ST9ae & faerad W faed ey gafda a7 aw
s I s e e ) | o s e e
AT Fve | 3R S @ ol — ST @
TR FARA P BerEe (Cation) U7 THIS H AN
ST @ @01 NI BT G (Anion) $E0 E |
faerm # faed umr & agre @ e anasi @
fomdia foen # fg & g7 wwEE o W 2

7. Tt g e & facrae &1 fiege AT A
T T T 99 U SUNerT e @ e o) i
Fr # |

8. Igd avHed % faerma & o 9ud SufRer weArs
& [T A Bl% AR B 07 S | W CuS O, e



a1 e a1 Cu?' el & SR rar £ | 39 uer Rl
uzref @ Sl T HY 9 GBI T OH - AT %
BT BT &

9. JeId aged @ faerr @ i) | R (Colligative
properties) (ST TRTAT S19, T § O, fBas
STaE, areeTd W o) fadeaa | gufer smaEf
(et @ o) W e § wldd 810 £ 1 89 o @
L1 ) o 1 | e e o e o A e L o/ o
3TTHEH T GG JTIa STISITEE T Gy # siferd g
B U™ 0.5 M NaCl &1 RT3 0.5 M giar &
IR 516 ¥ 31 2 E

4.2.2 afe g 9 aead (Meaning of Ionic
Equilibrium) — M & Ze@ emeed {7y 3
R & STER fera ¥ Sed sraeea & 7] e
ST S famifae B e § S W 1 9w e
(e T o) e BeY I O Seed B
o B e # dl Reua 4 dga sy @ st
(Faifaa e amgee) qem ded ouey @ arvRl
(arfefora ga smeey) & Hed ua e e e
21O | SO 9T F e O e 2| dRedres
(Ostwald) 3 @e gamn & wramaf=s amw & w8
st wr uR A wer srgured fn & From @ e
fopar o T 2

A1 6 vas et 9@ 2092y (Binary Electrolyvtes)
AB St faeras 3 A° a B 4 faaifora gran 2| of? yrew
A AB &1 Ues Wiel @iy V forey faerss aamam o & &R
BTN G [ e e | AT A | = it o M £ IS T
RN ¥ v & g B —

AB—— A" + B
TR At 1 0 0
"R 9Y HIA 1—at o o
l—n o yh
e 9Y Wy geE = '\—,

[’-‘%=C} C = FIel® dr=ar

1 |H R AR g (o) O Co Co.
TG faUTEE A TR g® SR G & e &

. . AR
_ =210 1
AT [AB]

[A*] = [B'] = Ca &7 [AB] = (1-a) C

H=Cnr¢xfr1= @ C (1)
Cl—ot) (l-ox)
el K — o Rerie, o w9 29 T a9«
it fafere ererew & forw e g 2
e ga7 aga suel & fom
a<<<l, l-a = |
am K=o2C

T o= Jg - (2)

foraft o7 e &1 A
[A"] T [B ] = Ca =KC . (3)

HE2) W a o« %m o xﬁ |:C=‘\17:|
et “forelt et dga saey @ fagoE ol #Er st
TR Rl & T & SEHATGTdT OT qer & S
@ AT BT

g2 affecdios @ a9 Fraw 2
e — difeeares ol fem Faa gda g aveat
@ forg @ Eran 2 el wae dep sveeHi & forg yofear
3B B # |

fagtos @ w=r & ywifaa s ard eRe
(Factors affecting degree of dissociation) —
ferrrerT @1 AT 3 Frefatiag s wfia ww & -
1. d=a AvErey @1 ASfa  (Nature of
Electrolyte) : Uawl dgga smacai # a=ii o wafy
e a1 yaa gdla aeduiee g & SR 6
ot aifere 2T 2, 2d foaier &1 °1E (o) =1 2
B | Tafeh geel R AuseAl 7 I B G HEdad
(@ e B9 W e 7 g e &7 e
AT faior & w97 oo<< | BT &

2. faemas & Hﬁﬁr (Nature of Solvent) : ICRICED
@1 GHARIATH (Diclectric Constant) T H9 d39 W
ot @Y\ (o) 4 ofe &6h 2 wife Reras @
qdi @l &1 FH 6 fadUTeT B A= B agrdl §
TE HRY E 6 U faftre Oga see @ fado w
G N B i B P B i O i A T

femes @ #lm R teplEld §d
WIEHE 231 442 248 80



Siet &l URTdeaid 34 el § waifds &9 W9 we |
o a2 £ 1

3T Tae &1 W (o) o [Sardsd & wEgis

3. @9 (Temperature) — a9 ﬁq&'@ﬁﬂﬂﬁﬂ Gl
T () & WA W gRE EWT E i faueE
FHEreT gfar 21 guY weal ¥ am 7 g9fy ww w
A duesi 4 3 Sl § Foret o F A T8 B
4. e (Concentration) — ¥4 ¥ ¥=@ svuey
@ e § o e e sl ager | gfy e o
fErararT 1 AT 9w oy 2

- Siiedles 91 FuT @ Fgan —

o o — ?JTa:t.JV

JC
5. faera ¥ a=a angt @ weRefr — gda dgd
HIHC & T # AR arel Wael 9ga S9Ee
A I GHATTA YHE @ IO G Jed sEey &
ferair il A g Gl 8 | G- dae R HCL @)
GuRerfa # gde areet H,S &1 faiTor e wran € aife
& H wHemE H' €1 50 9dR NH,Cl yad dgd
FHyEed HI Suiefe § gdd Jed Aveea NH,OH &1
fmT 9 81 WIET € | 51 WHeE NH,T £
NHOHﬁGﬂﬁﬂﬁHHSWﬁWﬁ‘IﬁWE
(ﬁww%’rmﬁmﬁ)l

423 IvE—#Ied @1 AR Fraw  sgenvon
(Arrhenius concept of Acid-base) — anfaw #
AT srgEed & o aR ord J qerel 6 € Wl
aiet 4 srafed (Fif) el g s (H) <
& e e 1yl € S o # aroefee (e s
argSlraEe ang+ o1 erggifeds amaH (OH) <0 &)
Iqrevemed - s
(i) HA @r<f) === H + A

HCl === H' + CI:

H,S0, == 2H' + SO} :

CH,COOH = C(H,00  + H'
oI &7 WA & TR U9 TR Rl 57 A § faeriore
T W |
9T 3 (Strong Acid) : ToF&T SRR AT=ET W
fererarer 4 erere quf faarsT= 81T & | 39 fo1g o= 1 BRI
&1 99 : HCL. HNO,. H,S0,. HC10, anfg |
i I (Weak Acid) @ fIF&T 9MRY Wradr
fAeRT ¥ areq faeTer 81 € (<< 1) W/ : CH,COOH.
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HCN. H,CO, af2 |

8® : (i) BOH @R$) ——= B’
NaOH === Na' + OH:
Ba(OH), & Ba?t + 20H"
NH,0H === NH;+ OH":
Ca(OH), =2~ Ca?* + 20H

yad @RE (Strong Base) : fra faera= # wremor

+ OH

i R AR |
s‘rt-rr ?IC?!’Q ] NaOH. KOH. CsOH anfe |
gda @@ (Weak Base) : foa faaas 8 o
[r=dl & fory areq w7 i faerrs 2 & | §99 o0 o
<< | gl & &% : NH,0H

e — BRSSO 9 (HY) 91 3MER 950 BIel 8M 9
9 UN HATAY] ] S ATAY ©eed B @ @R ol §
Had a1 H Ael Y8 Wl € | iU BggE g
(H*) et faeres # o & a1 # sifedia oz saferd
T 4T U Ui Feidgi @ NIl WEd 'y H,0°

(eI 31e) a1 odl 21

H + HO:—> H,0: s=gifmm am=
gIggifaay IRE] e ai fara i@
H,0:(H,0' ‘H,0)H.0;(H,0" -2H,0) @ H,0,"

(H,0"-31,0) &1 oar &, R HO, '@ wve
frrferaa & —

/\\

ﬂ'ﬂﬁﬂm"ﬂﬁﬁl—lg !;P(i T & IHT
rﬁ'\’ﬁlﬁﬁg‘&mé)ﬂ mwﬁﬁrﬁm H,0;.

H.0. @2 H.0, mrfém”waﬁé‘ﬁaﬁm
3= d OH 'di‘r'aﬁ'mﬂaa'-lﬁl

geri-Naw sffsar - ona g e &1 afafen &
A U9 WA a9 © | 59 Affmar H1 SewiHim
@Ed & |

HA + BOH —— BA + H,0

FRT TN WA o
s & aaR gad affem @1 srafaa s ¥



forg= g —
H" + A~ + B* + OH -
arerar
H* OH = H,0 (TETRI=TaT)
eras)  ERER)
o T 1 o ot Rt e & H o qen
HR&E & OH- omFd Wulv &% H,0 9914 &,
gardtaver stfifpar weardt )

B' + A~ +H,0

B

Iqrl@TT Wl (Heat of Neutrilisation) : UF
quidr 3 U1 U godidh e 1 Sd o faeras §
TR HfHen @ SR T 58 G B ST mee
BT el B |

a7 ferai 4 vaer s den vaa amvel @ Serdiwo
T 13,7 TFaT FaART (575 KI) 6T ¥ ) SafE o
37 q Gl AND, AT Gael 3 d Ydel &NE A1 Ydel
¥ g qAS ORF B o0 IIRINEROT B F A
137 K.Cal (575 KJ) & &9 &1 &1

PR : g 3 3iY gad &N @ qot e 56
gt gfory s farer o e # e S saa
& wret 2

HHAIY (Limitations) —

1. TE AN 37 G &TNE &l sddl Welld [derad ¥
BT @ Sl £ |

arae T faamrat (Non aquous solvents) # warert &
Arefal 2l HRE FEN & §H AN F
SITENR YR <] WHSAT W1 e & | o g arifrar
H NH,NO, & 37{T 2Ta8R F1 Tel TR O Wepdr
il

TE FIEIR ey fqams § HNO, & eTREr
Tl BF, % A @IER $I QIR 81 Bl £ |
arEg affawgsl of¥ $0,. NO,. C10,. CO, anfd
=1 3@ wravii JF CuSO,. AICL,. FeCl,. ZnCl,
anfe 3T 2IAET 61 59 SMEEROT &1 TaTaar
W AR WS Ol Wbl |

4.2.4 I TG &RAHT &1 fagiorT (Dissociation
of Acid and bases) — 2% 9 8ANGI & [FIEH @l
Hare @] SIRMPEE SO & S U a |

I &1 AT (Dissociation of Acid) : dIRFEY
SO o AN Wa fhedt degd arTeEa w1 el #
foer @ 2 a1 98 faaas § &t =t 7 et g

39

2| ofagifoe dga smey dun SEd owEl @ e
[T R & W E | Sarsvenel | 59 UF g ore
HA @ e # faeia T wien & a7 98 faeea 4 HY
T A Al A ot Brar E | Wy BT HY g A s
AT B AT a7 HA 79 &1 79 erdd &
fotiom @t av a HY @ A~ & Hato &7 ¥ 99 &
STt 2 At e v HA % orjelt @ Su st
H' 7 A~ @ 121 gas Wforr ey eenfoa &) ey €, i
frefearfaa ger ualia o & —

HA H + A
I HA + H,0 H.O" + A
&= argure B & frem 9
. [HO A ]
" [HAJ[H.O]
, _HO' A
a1 KIH,01 =~
T Rermi 4 H,0 31 srfere e gl § gd et
1 faTom qET F9 BT & o g wredl B
e AT o e € |
[H,0] = feria
K[H,0] = Ka: Ka 781 a1 &1 faRIier
fRemid #1
. IH,07)A7] —
Ka="—10] i & foe H,O° #1 H
3 faenid 3 ™
[H™J[A™]
a= Ay ]

Tl ara & TauTeE 3 AranaRen oY ETEer
T T VIR 1 Wl @ e S st
B WRal B AT S U uTe RReRiE @ o @
farae Rerie (Ka) @sd €1

afg gdd sl HA @) dr=gdl C Hid Ul efley & qen
ool @l 9= o 2, o 9] TRH . A g HA @

A=A =g 2h-
HA H + A
NP sl C 0 0
(molL™")
TR el C(l-e) Ca Ca
(molL™')

fograr Reris @ @ive #§ [H']. [A] @ [HA] & =19
TG W —



Cox Crx w'C
= Ka=
t C(l-w) = (1-u) - (6)
gdel apdl & AU o @1 919 98 & el § (a<<l)
| A |
FT  Ka=Co? WMo=]— . (6
Vc
|
i oor — T ot oof |: —=Vj|
Jc L c

TET V 3T @1 qgaT F AT e

e gde 3 @ [T @1 ArEr SHE! Jidw gl &
Ffe & egerarand ar A @ aHe & aETgard
B B | (fReares a9 W) |

Tgl a8 VR g1 © fF gid ere @ Wrmdar 98 W
ferimomT & W (@) et 2

o & feramer e 3 -

Ka =
[H]=Ca=C _c_?‘z,[‘i\n.c

sl [H'] = JK,.C - (7)
e Al uv gde e @ SR AT @l el
s fagem Remis @ ol & wwgardt it 2
FUIET FAET H

[H] = JK,C
49%107" 0.1

=49 10"
A [H]=7.0%10°M
i @ YO (Types of Acids) : 3T @ &Raar
& SR WX A% A HPR & 8 & —
1. U] v (Monobasic acid)
2. 4EeTRE 3% (Polybasic acid)

1. UGER®! 3 (Monobasic acid) — q A
o Fae e ST A BTSRRI BT & o
TePTifeTe ETeps Weh H™ 8T 917 &, Teheian 377 B &1
] el Uep Taair (Reid 81aT & | 4 a7 8IN®! 9
frar &% v B UPR & Tav g9 ¥ | SeTENe
HCI. HNO,. HCN. CH,COOH 3if% |

te — H,PO, ara fadior w) sae @ H' amae <ol
| AT UFETRD] T 2 |

2. HEH'ITdﬂ <l (Polybasic acid) — q are foi
21 41 2 ¥ ot e 9 gEEeE WA B
e famifore e o am 21 9 e HY amee =9 )
g [ Rerie & 9 a1 @ < ¥ e e g
TR a7l FEA & |

(i) T3emat a7t (Dibasic acid) — H,S. H,CO. H.PO.,

. L g AL
BT - ®) H,C,0, onf& S o i 1 H iy & @
298 K W 9 5¥a vl & P ReRid (Ka) @ @ yei A faifn @ #| o e fom
A 4.1 Remi & a1 79 & 2| S'eRwmef ¢ H.PO, &
3Fcl foaTor e (K ) forator —
EREANE 3, HCN 4.9 % 10710 () H,PO, =——= H" + H,PO;
I, € ,H,0H 13 %1071 - . >
. (IH H,P0; = H' + HPO:
Bz 3k, HOCI 3.0x10°% 2
wfifed e, CH.COOH 174 % 1073 : . . [H]HPO;]
o (1) w8 & fag fasrem femis - Ka =————
duilgd ed, C,H,COOH 6.5 x 10 ' [HPO,]
qiNE 3, H,BO, S.80 % 10710 (1) v & fom frrem ferrs - Ka. = HPO]
IS HIAIND < 3.5 %107 L
i RS = ) (ii) PRI 2p< (Tribasic acid) — S H,PO, &
AEgH W, HNO, 45 %10 Pratror R i ot A 2 & — :
IIET 4 : EESEERE aFd (HCN) & o4 M (D H,PO, = H' + H,PO,
féreTart ¥ (H'] 3 S1fore | (Ka = 4.9 x 1071 PO
5 ﬂ\a’ Ef‘; 3]??4] ¥ — l\al = [H,POl]

60



(I) HPO, =—— H + HPO,

Ko, < [HIHPO; |
GEH
H +

(1) HPO; PO;
_[HEO, ]

[HPO; ]
g7 foRior Reries & A &1 %9 el & —
Ka, > Ka, > Ka, @97 &1 sl & =l fogm
Remi® (Ka) W4T &l & e ReRi®l &7 [oehe
e &

Ka = Ka, » Ka, = Ka,

208 K TR B9 qgam aval & faerae Reris -

o

TR ;4.2

siTet Ka, Ka, Ka,
R[N AT, H,SO, RIS 124107 —
affadiferas ord, H,C,0, 5.9x107 64510712~
HOWRH AR, H.SO,  17x107  6.4x107 —
FREITP A, H,CO, 432107 565107 -
BRI 3%, H,PO, 752107 6.2x10% $2x101
WEfe® o, CHO,  74x10%  17x10° 4.0x107

gl @ fguoE Remi@ Ka & momends amfes &
pKaﬁﬂg—
pka = - log Ka
e Il @ fauia Rerie &1 pKa & w1 3 A1 arae
ﬁﬁ%eﬁﬁmxmq%aﬁr%aﬁ:m
pka
a7l & U Ka &7 A af1® 7 pKa &1 A1 &8 87
& o1 gdd a7 fAU Ka @1 HI9 %4 9 pKa &1 HIF
sifres ger &

#Ra &1 A8 (Dissociation of Base) — 3l
& WHIA BT &TeRT @7 AT STelrer foer 7 o g € |
BTN & AT AT ¥ &N & e Remie® &1 o
@ e €, e @ fadre Rewie @1 K, @ vefdfa
el &
AAT % U@ 39d @Re BOH %1 9d ¥ faea = w
faeram ¥ wve @ fagom ¥ FeafaRaa am wenfig
BT E |

BOH B" +
w1 SfaTT e & R W -

OH

61

_[BJIOH |

[BOH]
afE ga eed BOH &1 wr=ean ¢ moll ! 7 a o
BT AT o 3R e 1 smreE v oefles # a1 BOH.
B' 9 OH @I €171 WX |r=a F=IeR il €|

#ve @ fauie Reia K,

BOH —— B + OH

AR AT £ 0 0
(mol/L)
Y= 92 Y=l C(l-a) Cu Co
(mol/L)
K, & 29& A TR qreanl & 0 W W -

4 Cot = Ce (‘ql

Kp = C{l—wx) b= W—tﬂ - )

G SNF P TolY oL T AF &7 BT & (a<< ) AT | - = |

G, = Co? a1 ‘1;1;% w (10)
T [OH | = Ca =Ky € e (1)
ar gy LT

FRG @ USX (Types of Bases) — &R&| @l
AN & SER N &TRE Fy=iefad yar & 8 &
Are— foFre emve W wfewen T O OH &1 = 99
&R 1 el Hedrdl ¢ |

1, TP FAy 8RS (Monoacidic base) : ToTH
YRR AT QH- ST %51 W UF Bl £, U
SPATY BIR® AN € | 376 SHad VP [Gara R
1 &1 9% NaOH, KOH. NH,OH 3nf¥ |

2. FEIFTTT RSP (Polyacidic base) : R fvems
qrg OH- amEA| 1 e <1 a1 81 ¥ eifde B &
qEIATY RS AT € | T faarer a1 a7 & 9
e uet 3 B & HRY §99 faurer Remi &7 a7 &
¥ arferen wid 21

(i) fgor<fa &R® (Diacidic base) — Mg(OH),

&1 [ |
Mg(OH), — Mg(OH) + OH .. K,
_ [Mg (OH)][OH"]
T Mg (OH), |
Mg (OH) —— Mg” + OH .. K,
. [Mg*t)[OHT]
Rp, mimes b
[Mg (OH) "]



(i) ror<fia &IR® (Triacidic base) — AI(OH),
@l T |
Al(OH), =——— AIl(OH),” + OH .. K,
Al(OH)," —— Al(OH)* + OH .. K,
Al(OH)* APFY + OH ... K,

_[AI(OH)3][OH" |

P JALOH);

_ [AL(OH)**][OH"]
T [AL(OH)]
_[APT][OH "]
JAL(OHY ']
AT 2 WA €T SRR @ fAuTe RemTE & " &7 e
§ K, >K, >K, g8 aur g1 awsl @ st
feare feri® K, @1 |1 —
K, =K, xK, xK,,
298 K W {9 gaa i & fauree Reris -

Ny

el 4.3
&R K, 1= Rerias
FREm, NH,CONH, 1.5 % 1074
Ui, C H,NH, 4.3 x 10710
firfrdr, ¢ HN 1.77 x 10°°
BIES9H, NH,-NH, 1.7 % 10°
I, NH, 1.8 x 10~
#forer viiE, CH,NH, 45%10
SEAR TIE, (CH),NH - 5.4 %10
e Hi¥e WiF, (CHL).N 6.45 % 1077
8RE & K, & FUAS TLTH HI pK, FE F |

pR,=-log K,
I

8IR& &l YT o K o€ s
o WA TRE & fU K 1 A oAferE @ pK, @7 A
&H €T & 9T gdct &RE & o K, &1 519 ¥ 9 pK,
&1 A SR g |
gda arell @ amifés wred (Relative strength
of weak acids) — HFT fF &1 gdal a1 HA| @ HA,

&1 A el C & o fagier &) /e e o, @
o, ¥ T e Remie Aen Ka, @ Ka, € @7 —
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o/ HA, @1l [HY),  Co,  [KaC
el HA, @1 wmed  [H'],  Cog Ka.C
v HA| @1 |med Ka,
d: T — T
T HA, @1 ammerf Ka,

A AR & forg fftee 9w o St gda et @
Arafeyer T S feRiar Rerrel & a e @ erra
gt 21
T — T W WA 3P & A POF BIA1 E ST S
wrre @) qer e RiRe i ore @l el 9 ol
CI A e e e e e i 2 e e
HCIO, > HI >HBr > H,$0, > HCI > HNO,
L |
gge A
>H,0" > H,PO, > HF > CH,COOH
l

he ol
H,CO, > H,S > HCN
|

425 wiel & FAME FE%a (lenic product of

water) "Kw'' — Y& 9 UF Il a1 aGd ATHGT
€ gufev g9a H- 9 OH- amuAT § eren s 9
Fr=rforfaa s <enfie &1 wren 2

H,0 - H + OH
%o T b @ e —

. [H'][OH ]

Ko -2

TET K &1 T o1 e e wed ) it
el @ ORI B A=l Bl (2R AT 9 Hadl 8, @i
el T TS ST B BT £ (ST 550 TR e
@ ot § & Bad o vl & el g € e
K[H,0]=[H'][OH] [ - K[H,0]= Kw]

Kw = [H] [OH] ) . (13)
Kw &1 §d &1 "9rRfs oesa” s €
ad “Rer w9 W wa ¥ S9Rera HY T OH-
AT & ARl & OIS P ol @l AT
e HEd B FH Kw ¥ yeifa & &)
298 K a9 9% ATHRE FeA & =elhal A & W I
[H]=1x107 molL™" @ [OH |=1x10"7 molL™" ur=
BT # | 3w

Kw = [H"] [OH |



Kw = (1x1077) «(1x107)
Kw= 1z10"t (14
am % afE | Kw & 79 dgar | (e aed &

) |
fafi o ™ @ Kw 719 —
et 4.4
argsEH K A Kw &1 914
273 011 x107
283 0.31 <1014
298 100 =10

U Ofel a0 S fderad § H @ OH- @)
HEdl A BT 8 | ] 399 a0 377 A1 Jad &HE
e W H' 3aEi @ OH- 3T & Wsar ol uRafda
&1 Wl & faeg fif¥em o = e & st o
&1 A ed ReR TEd B

298 K W ¥ ofd § o fAee o H amae
GreEdl @ A9 H 11077 3 gl 8kl & o Kw &1 81
210" Ree vaal & | afd: OH - 3o Wresdr & a9 ¥
1x 1077 4 41 2RI [H'] > [OH] 8F & BT [aeae
ST BAIT |
FETERVT : 298 K W IF & #§ NaOH A& 9= OH
A sl 1= 1072 M 8 ol 2 af fJoem § H
AT e TR AT (Kw = 1=<10-1)

g : Kw=|H| [OH]
Kw 1x 104
[Hs— = .
[OH] Ix 1072

. [H]=1x1002M

I — (1) IF W HT 7 1000 /L BTAT § anerfg o
diew e @1 G 1000 g BIAT & a1 el & Hiew
FEI 18 1T 2 | 1l W WTel @) HieTs diesdl (Hiewan)
frfafiaa vaR 3 3E $9d B |

U@ dex oiel @ s@PTT

I F1 HER W= [H,0] =
T F AT FEAA

L000/18 = 55,3 (molL™")
(2) arfeaifora 7 faarfoe wra & gl @ s —
U e wd H H,0 ARl @1 e

UF ®ied od 4 H A @ wedr
[H,0] x 6.022 x 10

[H]x 6.022 x 10

63

55.5%6.022% 107

LA BT i
107 6,022 107 107
21211 55 BN 50 ARG Wl @ Sl H b o] famim

BT 21

426 l.ud. srgeen (pH Concept) — &1 fada
@f UHid [HY] 91 [OH] & 3R TR @dd i & |

(i) [H"] > |OH | o1 e areim smm|

(i) [H'] < [OH"] @1 faeras arar g0

(iii) [H'] = [OH ] at fawrz= Serd= g5

fodlt foermm @1 ariireT o AN & ddad HY
BMTHT @ el & W9 A Yhe AT RS G B
o faera T % HY s dr=a1 1 711 &4 21ar 2, forr
10 & IR FEVNHD HTe TFThs Wl fomem orar &, o
NfoEmoe AE €| 39 wad e ® fore w1 1909 §
1 T AR 7 O TS gt yomel R
7 T pH @aT T | 39 SrRINo & SR fBea @l
H' 3mae arFsar ® pH 9 yefly @& &) ol p 9
Hﬁq?jplmrenz (TT power) T H H Ay H 3T
T | oo fedt faeme W Sufkera HY smEAT
@ W dr (mol/L) @ AT WELTVIH
(logarithm) & pH ®&d &I

pH =~ log [H'] . (13)
1
ar H= log— .. (16)
P ] (
ar [H'] = 10-PH . (17)

pH 1 Frfafag wer i aRemita fem & W 8-
“ferefl foeraer  ouflerd H amaA w=dl (mol/L) &
HT & TLTF (logarithm) T pH Fad & | areran
Tt faere=1 & HY o1 gl (mol/L) T @1 B3
@ feT0 10 & SR ST IRT SO e T HATHE
H14 pH SEdTl 8

29% K a19 9¢ Sedl faerg= § HE am= rsdn 100 (1
M) ¥ 10-1+ M aF gRafda 21 sl €1 e pH EmE
(pH scale) W 0 ¥ 14 & Wea qivga =ram & |

T T [l UV [ |u"4 ¥ L1 VI T Tl ([ 1 {1
..... I O | | A Y ) Y B
11T 17 L NN

12 5 4 L7 J8 O 10 11 1213 14

?ﬂ@"'?l I W1 E@4ar wH
?
fora dw=r a4

(i) srir O W aEE
_—



[H] 4 10 7on gf &9 w pH & 914 4 & a1 3
A Bl F |

208 KaT ® pH =7 8F W feoa Serdi= 20,
pH < 7 B R &wita g pH > 7 8 UX RS 81T |
TETEToRawy (1) el fiemT - sl & el
fercrer, vaet 3, el sRE & davi @ it faere
(NH,CL AICL,, CuSO,. NH,NO,_ (NH,),80  7erm 7t
&1 wiel)

(2) s@ity faega — arsl @ el fRags, gda
TR, W &R o Savi & e e (CH.COONa.
K,CO,. Na,CO,. T g% f3erH)

(3) werd faergs — sy e, (K, = K,) 27 e
I, T &R B Fav & W e |

1 : pH & 9919 &1 pOH &1 Al g & Hebd £ |

= _ y ; = log
pOH log |[OH"] @ pOH g [OH |

aAr[OH | = 10 PPH

pH @ pOH ¥ w97 : &1 @Hd & & Kw = [H]
[OH]=1x 10" (298 K W) @9 (log) o+ 19—
log Kw = log [H'] + log [OH] = — 14 log 10
3l — log Kw =-log [H'] - log [OH] = 14
{(-log 10=1)

Ferar pKw =pH + p“H= 14

pH & M 90 & & 999 ¥ & fag ¢

1. UaS 30 F Wad &N &1 faera # qof ferer g
g, 3

(@) vaa art & forw [HY] = are € AF@

a4 &NE & 70 [OH | = ¢TR& &1 Aarar

CO. L

100 1O
Bl

100 e
3 pH=—log [H'] = - log [1077] =2

N o v

a0 g %NaOH s [OH‘]-I—{I}B 107N =g
3@ pOH = - log [OH | = - log [1077] = 2
pH + pOH = 14
; pH=14-pOH=14-2=12
(&) 519 vaer AT AT W eTF FI GrEdT Ao # &
g1 A —
yarat arrel @1 [H'] = 3/ ) Hlerdl « el
T4 &TRE & [OH | = &TRE H1 "iewar «

64

S¥ 0,005 M H,SO0, @ for

[H']=0.005 x 2= 102 [ H,SO, 7 &R = 2]

~pH=~log [H'] =~ log [L0-%] =2

2. A 37 9 Gad TR B faaTor qoT TET BT o
e arer @i [HT] = Ca

@ [H'1=K, C
T eTF I [OH | = Ca
a [OH™ |=,/K-C

C — 35 $ Tl

o — AT & fqETT BT A

K, — 3/ &1 e Rerie

C — &1 B Ah=ar

o — BRF & frers F1 =

K, — 8R& & fagier Rerrs

S¥ 0,002 M CH,COOH %1 10% e s & &
o faedad @1 pH 8nfl)

10

f1=Cog= =2 4
[H']=Ca=0.002 x 7o- =2 x 10
afd: pH=- log [H" | ==log [2 = 10 ]
T pH =— [~ 4+ 0.3010] (log 2 = 0.3010)

pH =4 -0.3010 = 3,699
3. 99 @1 pH #1 4M 68 € 39 [H'] dRaford dife |
pH = - log[H"]
a1 log|HT] =-pH=-628
a1 [H']= antilog [~ 6.80]
= antilog [-6+0.80+1-1]
a1 [H' = antilog [- 7 + 0.20]
T [H =158 < 1077

427 aux e (Buffer Solution) — WHFIET
et A7 fererert i &Il wrE ¥ W o A7 Yae eTNe
e oe faeem @1 pH # (H smem arsar #) af¥ad=
BT W & | fooy aga W St vd et st
F pH PR weeyel s 81 | O Ao
TS A3 # eret avel U1 dad SNE AdE 9¥ pH AE
sfafia vear & awe ey (Gag sl faa)
FEamd £ o 4 faema Rt o wen # wae
91 Yed ARG BEE 9 91 99 99 W pH
# »is gRadw @0 s, O afEa pH T
faerm awy faom (S wfeneEl faeem) sean
2



5% fadg & wHR (Types of Buffer Solution):
A WER P B E -
1. A3 a7 faeras 2. Tafg@a awv faeaq
1. WX 99% f&@aq (Simple Buffer Solution) —
o 3 @ gddl AND B odvl @ (dera | IEET —
NH,CN. (NH,),CO,. CH,COONH,

2. i swv @@ (Mixed Buffer Solution)—
4 a1 ueR @ E & —

(@) arsfra sy faer@ (Acidic Buffer Solution) :
gdd o7 + qAA o 9 Yad ARG 9 99 @av &
faera=, apsira awe faeras sea § | ST — (i)
CH.COOH + CH,COONa (ii) HCN + KCN (iii)
H,CO. + NaHCO, (iv) @ifte e (H.BO,) + aras
(Na,B,0,-10 H,0) afe |

(@) =@ 9HX @99 (Basic Buffer Solution).
U &Y + gddl &R 4 vdd o 9 9 davli &
farcTem, aTRaT awe faeeq @edrd & | SeTseT — (i)
NH,OH + NH,CI (ii) NH,OH + NH,NO,

quY f@an (Buffer Action) ; 9% Reama &
ot faerae # @ A4 H ydd e U1 yad SN e
W AT pH W9 B uRafda 8 2 g, dwe fear
FEArd o |

A 99 [Aaaa @7 9w B — it e

foerert = awy e Premgem Bl 2
Selry fer § CH,COONH, &1 qof fazis &rar 2 |
CH,COONH, =—— CH,C00" + NH;]

g1 HCI (Y& ar) e o — a9 o H amare
faerm # SuRerd CH,CO0™ ¥ WAl @¢ gdel arvel
CH,COOH &1d & forwant foaro =9rog & 9 pH #
®IE aRacH 2 gan)

CH,COO0" + H' CH,COOH
(g% faeras &) (vge st ¥) (gdfar 3r)
T UER 98 &E (NaOH) Fer 9= — &aRE | 9
OH faaa # suflerd NH| ¥ i &% gdd s
NH,OH #imet # foreer g 772 81 9 pH % @7

af¥eRi= T T

NH: OH NH,OH
@ faee ) (09a e 9) (TH o)
el 9%y @t 9B Bhar — 39d 9wt fFar &)
CH,COOH + CH,COONa & fqefd- @& FeTevy gn
W FE Ahd 2 | F9 e |

+
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CH,COONa —— CH,COO + Na’
(varer d.31) (ot faziar)
CH,COOH - CH,COO +H'

(59 IT o) (FWemEE)  (ered fpTeE)
79 faee A yaa sre (HC) &t @ = e =
o ¥ AT H 3 faess & CH,.C00 3 oy
R gdel ol CH,COOH &1 &, Hermafia wra
@ o Rrga siraa o Frog el € 9o pH
ufes 78l Bl

CH.COO + H
(@wx faeam @) (Jaer v W)
24T g e 3 v @RS (NaOH) e w (o
AT H) — eRG 9 OH- amae faees # gufterd
CH,COOH gRT 3214l & Wil € o8 pH gRad+
& graT |
CH,COOH

- CH,CO0H

+ OH -
(e &R )
ARG a9y B a9} Bpar — 39 [Aewdl & awe
frar & aren @3 & forg (NH,0H + NH,Cl) &
e we far e €)1 29 faeas 4 —

CH,CO0™ +H,0

NH,Cl == NH; + CI" (q°f fagrer)
(ot aga He)
NH,0H - NH, + OH" (3rcu o)

(gder g srmac) (o)
9 faeas # 98 et (HC) e 9= arel o 9T
H' sma foema o Safera NH,OH @ SeriE & @i
& aret: pH d ulkads =& 2 uran)
NHOH + H
(ot o 9)
T WBR Yad eTRe (NaOH) fier o amve 31 are
OH I faeraa % SuRer NH; ¥ Wga g gael
ek NH,OH & o1 ¥ ¥ & w9d & IR0
NH,OH & 3+ e <&l ¥ 1 31 pH # 18 uRad
el €1 9rr |
NH,’

iy

NH; + H,0

+ OH

(Faer aTRE )

T5x faeraT @1 pH —

(A) Frfta 9% B1 pH : ardia g% CH,COOH 1

CH,COONa & faerH 4 —

(i) CH,COONa - CH,COO0 + Na" (g 3m)
(erarn)

NH,0H



(ii) CH,COOH ——— CH,CO0 + H’ (3¢9 3I1+)
(gaet are)
. [CH3COO ||HY]
s d AR K, -10eC00 JIH]
B 47 [CH;COOH]
i [H']=K 1CH;CO0H]
* [CH,C00™ |

[CH,COO | = s3]
[CH,COOH] = [27]

Fiffer Favr Qe ¥ wrfa 26§ e CH.C00

T H w9 W CH,COONa ¥ 9T &0 € |

[=]

[z

e

[HY]=K, = .. (18)

ST OfR & log o O —

= E=d
log|H" | = log K, +log
og[H" | =log a tlog
i o
ar -log[]—]*|=~l0gka+log]i ]
ar pH=pK Alog[ i (19)
® =

TET T (19) aFeiRT S faerrT &1 Svevye wER
2l

(B) &Y a%T @ pH : a7 9% 3799 & pOH
A T SUSTHT FEIHIl e g —

8 [era]
pOH = pK, + log
[s]

awy faeaT @ pH uwre : b awe fagem @1 98
pH aivrel forad wea awy faeras yard) g1 8, am
forerar @7 pH TR BEGTIT & | 3T g% f[daT= Bl
pH 9% pK,~1 ¥ pK, +1 T €Al € T &g a7
feema @7 pH = 14-pK ~1 ¥ 14-pK _+1 BRI &
S CH,COOH & fow pK, = 475 B[ 2 @
CH,COOH + CH,COONa fgerg @1 pH wIe 3.75
¥ 575 P AT

auY faers &1 e 39 A=l & 9T G
&l 4 B 8

1. @ 3 — Hwa @ Y=ER 981 & pH 9= Pl @)
&| TEHe, aEdTare, e AT & [ G FEiEE
s A]T 1 pH H =T # 2 2

2. wETT % — Uohrate F1 fwvas grr ffor # pH &
qH 50 ¥ 68 & A ReR, aue Qe @ g fEa
e & |

i (20)

66

3. favdwones wama § — (i) i g dam af @
ST AT % Araera™T ¥ NH,OH + NH Cl & T52
faeras @1 sug faar s € |

4. Gifde o=l § — WY ® pH W 7.36 T 7.42 BT

£ @8 iR 4 suferd HCO, + H,CO, &t aor
g e g &

428 I8N ITHMT (Acid-Base Titration)—
O agae fre sl ud RS ugEd g6 8, faed
A FETAAIE0T AR BTl &, 37l &¥ah AT
FEAN & | il $TF g1 o0 & q0i SeRAHTHI &1
ferfd A ave & THETE EiE, ARG & THEEE
T @ geaR BRI & | STATT @ a8 Rerfy f1 fag,
¥ T BTl & 99 deif-aa sif~am fasg (End Point)
FEd 2| afww g w A o ard sRd g ERaG &
Tav YT B 2 |

STRT—&TRG AT 4 3 fag & i =g
Ud B alel Udel SrE—eTNE IEd AT BIE@OA
AT GA® AT SERIIR G deard & | e @
pH (H' 318 |redl) & w4 Sfe aiad+ & amwr 3
aRad wvd & | s Rieae &1 pH & argaw &1 7719
AT W & & | 3E1 apii A H e 9 aen
BTG ATETH & ERT ¥ Bl |
ol aFe—aTR® Y@ @ 7 4 TRaaq v FivEa pH
av & Bl ¢ aifuq U@ pH er=re # giar &1 97 pH
ST fore e ST ST e ST 8, gaw o
IYGFT pH IR AT HaAfEar 9 FEaAT € | vew
e B U [4Fd pH e s €1
GO YA ARG gadl & pH Wi g ¥

weeft - 45

&, L RED pH™E pH™  pH 939
£ ¥ F pH ¥ wfdw pH
el aret
farera faeam
# < #
1, WS o~ 3.1-45 EIG] drer
2. H&re e 4.2-63 GG drefT
3, foeww 5.0—8.0 GG e
4. ATAEEATA & 6.0-7.6 e Hrar
5. WA 38 6.4—8.2 e e
6. WHTEwIT 8310 TR RGIEL
A ¥ SR aEe &1 919 © SRA—4N A



4 gifsa favg w= pH A Flevr vRad gar &, g9 e
& pH 9T FEd § | =T 3l 9 emei & argAraT
A oA @1 pH owre == gl 21 e et
FHrA—ETRe AT U Sl YEe &1 A qad ol
pH OIRT T 3 #1 pH aRadT W o R wwar
2| fore gas @1 pH o, 3= & pH affads gy
& ot ot 8, 9% Ee 9w g & forg ofee
ad BT sl TE | are—eTve A Frefafig
gE @ B ¥ —

1. A6 AT WAl WAW LIRS B AT IATATGA
(Titration between strong acid and strong
base)— W UHN & AU § Ja &TRE & I |
T el Sl Bl DIThe] FerNe H ol & | 9ol 37l o
pH T (1—2) BT 2 | 3 | eTRE e o 9 | pH
# e ok 9 Bl 8 | a1 &g W faeem & pH 719
H thevran 9 3 9§ 10 o gf &1l 2 | 29 fAed [ gae
BR® & a9 pH # aRads @ | sera 9 g
T (3TATYA T8h) BT o (4.2) | wafei fear mm 2|
9 oA @ sif¥ fawg T pH WE 3 9§ 10 &
ST AT aTel AT el A ¥ TR o Sugead qaw
BT A TR TEA © 9N — DA, TR i,
AR Y8 7 arHIEHie & S e €

s fag
1 4 30
Wi N T Y A NER B A
R e ;42
39 WHR & A & Sare¥q : HCI-NaOH. H,S0 -
NaOH anfe |

20 R

2. Gdd W WO WAW SRS B WEF SATYA
(Titration between weak acid and strong base)—
F A7 P pH T 2—3 BTAI 8 | Wadl EMvep [
T2 et fag ox faeee @ pH A iRt W 65 W 10
dd gis el 21 pH ulvads # $9 pH W #
witergeifer amar &, forg Aftrer siftver TEf armar |

67

1 e

@ﬁﬁm&ﬁ%ﬁ
sfam fag

W00 3 40
25 mi N HE @ A GOSN S T T
fors wear : 43
3T 29 AT @ forv wiHlemfom sfum gae @ (fm

43) 9arewe : CH,COOH T NaOH & e 39 |

]

3. ¥4d IFA adl gdol EREG @ " IHgHTIA
(Titration between strong acid and weak
base)— W&d 3l &1 pH TTHT 1-2 grar &1 v
THe eTep fAEr oR uRw H pH ¥ i gt g
€ | 3ifve =g T pH 94 ¥ o1e giE o9 3 9 7 O
BIAT & | ST @1 pH TR & a=iia 7ierd sireo
o1 ST & fepegy Witemeifers e, of: S oA B
fore Sfem gae witre sitea 2 (o 4.4) | S_7697: HCL
aNH,OH & #ea AT |

A R s
I
i

Bfer 3=
A fag

i 40

[T}
25 mIN I & T WA N AR BT
fors W ;44

50

4. T orw T qEW &R® © WEd STATIT
(Titration between weak acid and weak base)—
fordft gt st T pH o T 2—3 i @ | 3 faead
T gdd &TRe e U= faere & pH e 1 ei— i
BT & | 31 75, W) pH W H R oRace e e
pH # agd &% afads o+ 65 | 7.5 & Wedl €1 & |
afm fag o= pH 791 # 757 w0 oRadT 29 & S



srgamt & forg oid sfaa wae 48 21 afe ik g
BEATAREA SFT e 3TAT & pH TR ¥ aEs # |
fep=g widiel e S gad 1 S9gF fHa 1 adar &
(frr a5) | S=EYOr : CH,COOH @ NH,0H &% %7
AT |

i T fg

0 40 50

2o

25l N 3T B T WU N &R @ aTaed

o HE=m ¢ as

429 FT@ EEE IR I9S S9AT — e
IRELTE R RT ECOR e CRE R R AR RN RO IR E D
gl

faetaar (Solubility) : Ff¥=m qu oz &l veied &
e faea= & U e nad J gel gu Al @ e
1 9 veref Bl ferddr dwed €| 59 "s" TN yefid
YT & | 31

facra & Hidi o @

fererer (g) =
fererer @1 amraH (eflee #)

foretaar TOTEE (Solubility Product) ”Kﬂr":ﬁﬂﬁ
76 el TR eTEey AB (S AgCl. BaSO, anfa)
@ Wel # Ulel T SHOT a5 ©F A gord] § | o
UEId oqeey &1 HB A W 9ud A e #
feerar et 8 | 99 ghR dga SvEcy & Hgw faeaT
A Fr=rferfaa g e wenfag & o £

AB AB A"+ B
G| arfeTfard arv it ol
(arfereta) (forerar ) (faerr #)
TR AR TR e AT & R e O —
x _ATIB ]
|AB]

ifd R am ux dgd Reras 4 st Fega svgey

68

AB &1 wregdr Rem wed) &

T [AB] = K' = femid
sufw  K[AB] =[A'] [B]
aT KK'=[A][B]
ar K, =[AT][B]

H%TKNPWWW%Q{T%WWW%
“Ffrgs w9 w fedi dge sveem & waw
foerg 4 sulera st & arwaet &1 Eea
su Aga smucy @ Rdgar prEwd ssann
21"
e : A ar o it Sed oeed & 'K a1 e
e wEar 21
R TS & wieE o P Py are w
Hal & —
(i) a2 Jga amaey & o smafas qoEd (lonic
product). TATaT OHAHS & &R B § d7 faer
Tl ST Wbl |
[AT][B] =K,

(i) Tt A aveea & oy % (lonic
product). TIETa AT W &0 B £ o fadas
IR BN | IHH UTE avEcy @I SR e "
T AT Fepet B

[A]B1 <K, ... arfgd fedd
(iii)uﬁ:%rmamu}%namﬁmmw (Tonic
product). FIeRE@r ToAwa W offes B Tar &) ar
faerer= sifervrged v | e feerfar faeam <1 ded ereey

o FGETIT T TN 2 |
[A*][B] > K, afeege faerm
(@ragroor @ feerfey)
SRV — AP PEBA S 99 S Reaar [Ewnd &
R ¥ & fog et e armeen faeas ¥ amy
I |

faeraar e faeaar Ewe # WFEE (Relation
between solubility and selubility product) —
fareTadn e faeradr qUHEd & wea wre ©nfid we
@ fofT U A 9T SEed Ax By @ g faaad
o¥ famm @ € | 9 Jea evged o favren s 8 a-

Ax By XAY + yB¥
s s Vs
st K, = [AY] [BY] LN



ar K,, = [xs]® [ys]*

ar K==ty gl*+¥) - (22)
|
[ Ksp |&

L s:[‘x\]_: 1 o

TEl, x — U ] & faaTas & wre gaeEn o e

v — TF 9] & faeiom & o semasi @ e
faereran @ R quHwa & v Ay e

i aifafar o wfavorfafe w Py o 21 s

WPR % T JTeet & fore K d s 7w Frergar

&

@ 11 vR & faga suey — oo fogem @

T EETE T U RO AT B | S AgCl. AgBr.

Agl. BaSO, anfe |

AgCl & ferg @ wrer AgCl &1 faeran s mol/L 21

AgCl = Ag' + CI
s & 5
ar l{,‘p=s><s=s2
ar 5= Ksp
BaS(}4 @ ferg - o BaS(hﬂ% faerTrar s mol/L 21
BaSO, —— Ba’ + S0
s s s
K, = [Ba> 1 [SO7]
ar K,= sxs=g
ar s= Ky
@ 1:232:1 99R & dga avucy — A

s ¥ U g9 9 =1 RO 9T B 1 2 WER
@ A THey T fure fauE | 87 e 9 ud
SO FT BT, 2 1 1 U B S AUy HEan §-
Si¥ PbCl,. CaF, 9Ag,CO,.
CaF, @ fere : 51 CaF, #1 faegar s mol/L &1

CaF, - - Ca® + 2F

s s 2s
K, = [Ca®] [F |

ar K, =sx(25)" = 4¢
|
(Ksp P
a1 §=| ——
er

Ag,CO, & faT : 71 Ag,CO, @ faciaal s mol/L
El

Ag,CO, =2 Ag + CO?
vqw e 2s s
K, =I[Ag"]? [CO% ]
a7 K, = (25 xs=45°
I
a1 s::{LTgpljJ
(®) 1: 3 YR @ dga vEcy — o= fgee
U O G A FOMET W B W™ — AIOH),.
Cr(OH), anfy|
AI(OH), @ frg : 51 AI(OH), @1 faehiell s mol/L
gl
AI(OH), - AF* + 3 OH
T faer= E 3s
™ [A] [OH ]

a1 KFD =g (35)
T Ksp = 27s*
I
(Kyp\3
T =
=37

(8) 2: 3 R & dga smEey — foms fogom «
T SR A W FOAE 9T 81, ORI - Sb,S,
Sb,S, @ fore : wmn Sb,S, @1 frerTar s mol/L 2|
Sb,S, = 2 Sb* + 3§%-
'ﬂ"qﬁ o 2s 3s
K= [Sb¥ ) S5

T KHI_ =(25)> = (3s) = 108 §°
m K, =27
|
K\
a1 sz(-—'ﬂlb
108

BRI 5 ¢ 25°C WY Agl @l faerzar o901 = 107°
mol/L 8| Agl 1 facraar Tomser s #ifor |
B Agl - A"+ 1T
] s 5
K, = [Ag'] [I']
ar K;p =g x5=52
1 K, =(0.901<10 )2
(o 5= 0901 x 10 ¥mol/L) |
K,, = 8.13x1077
IRIEX 6 : BaSO, &1 25°C W [T 0.00233 g/L 2|
BaSO, F1 fIeRrar IoH%e S| I |
(BaSO, &T HIeR S04 = 233)



gl :
T (g/1L)
BaSO, & et (s) =
CIGEE-CIEIE|
_ 000233 L
(s)= 33 X mo
BaSO, = Ba¥ + SO
s 5 s
K,, = [Ba®'] [SO7]
ar Kgp=ss<s=sz
a7 K, ={lelirP=1x 1o
SQIEXOT 7 : 298 K U¢ AgBr & fdcRa IoFsa

410" &) oft te fagas # Br amgs @ arsr
410" molL ' 2, 91 Ag" 3749 @l Ur=sdl @ gnf?

B AgBr - = Ag" + Br
K, = [Ag"] [Br]
o Ksp
ar [AgT] = (Br |
SRR L o .
T T Ix10" mol L

fdaar gvAwda @ I9AIT (Applications of
Solubility Product) —

1, TE B AT ¥ — YE TH F MgCl,, CaCl,
arfe @ srepfear gl & o e &1 G faera
g, faeras & HOL 3 wanfess @57 ot | €1 3
@I wrwar 4 gfy @ @ 9 [Na'] [C1] > K (NaCl)
&1 e & 3R NaCl 7 /@sfer g o & |

NaCl -———=Na'+Cl'"  [K =[Na'][CI]

HCI “H" + Cl g faeraE]
NaCl+HCl ——=Na' +H' +2CI

[[Na™JICIJ* > K, (NaCl))

(zra=mqu @) fafa)

o & e et s srgfEat (MgCl,. CaCly) @ forg
AP AR ITE K, & A= H B S B BT
srgIfEai faaa= 34 & = ol 2

2. Gifeam agsEtHe & Fefa § - wifem T
@rai-e (NaHCO,) & famior &1 wifed fafdy 4 smifarsa
a1 (T gad NaCl @1 e feas) 4 o, i
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vafes # St 8| BRI NaHCO, &1 sraeror
AT E | ¥ ERT A8 € 1 3% fAeTE A Na®, NH, ™.
Cl- @ HCO,~ 3g- $ufkerd &1d &1 NaHCO, & Ksp
@1 A 3= g (NaCl. NH, CL. NH HCO.) & Ksp
¥ P B & | o NaHCO, & forg simafe [orese
> K, B I ¥ ar el § vee soelfi gt e €|

3. wigd @ Fbr § — A o= ol et @
wifeaw n qrefors wam €9 8 o wiftas wive
(C,;H,.COONa)
HrgA & it Fafor § gar o1 da @ e o
FEed o O ® | g9 faU a9 a1 99 § NaOH
o et faers fiermar wmar &) o avira sral @
Hifeaw wavit & welta e @ w9 # |@ge o g6
21 39 faee # NaCl fiam 0% faae # Na* st
o ar=al A gl 81 ordl & oY Nat @ i ara &
FOTE Y T BT K ¥ SHfer & o g,
o Weled®y g 7 2raeTe &1 ST £ | AR fawar
W BT AT PEAT & |

C,,H,.COONa = C,,H;;C00" +Na'

[K,, =1C;;H,sC00] [Na*]... (dg= faeem)
NaCl e o
C,,H,,COONa + NaCl ——

C,,H;CO0 + 2 Na + CI

[C,,H,,COO | [Na"|* = Ky i (argeer 1 Rerf)

4. orq faew g svuet & fackaar s o
# — faciman a faorad e (K, ) & 92 W &
BT W T 7 g 2 |

5. IS favetwer # — srERe wav & ey
¥ FIeaaT qUHAEA BT GEET SUANT AT oe 2 |

(@) =1g Tl $1 WEAR w9 w5l @
w9 @ et @ o ot B 9e wEar fawerer
@ forg eng sFRET B W= el (@) 3 v
&1 Rrasr smm arg emma @ Dfet @ Rcwr
TR (K,,) T W & | T W e o
(K,) a1l S bl O S b W W v |
Fargemet : Ho?'. Pb2'. Cu®'. Bi. Cd>. As™. Sb™",
Sn?*. Sn** B TSl ® Ksp @ AT ST §AF B
& U BRO 3 Ub wr R wge e @ | e
¥qE @ Al (Ni'. Co?'. Zo?', Mn?') & wowmrsei
# K,, & W @ A B § g fade wE @




gl & Hebies & K @ 61l 6 vl g & PRy
T YIF WE ¥ T W B | T APR g WE &
eArgHl (Fe' AP, CFY) @ Egladisel & a2l 9o
WE & gt (Ba?t. Sc¥. Ca¥) & Tl & K,
& WA T A B E

oTg Sl @ el e PEha & AR 0
wras oo man 8| 52 facrmar eea ® gty wa A
wHas o w2 serevened - v g @ ernEl
(Pb™. Ag". Hgi") ® TANIES! & K, & AT a4 Wl
WL & AT @ FERIES] & P9 B € | 3 S 5
g {HE WO T g |

T TR Ni2*. Co". Zn®". Mn?" & Womsel & faermn
ToHwA AF B E & WepEs O oS ' @
BN 37 aqd WHE # wEr Tar g

g YR A WE @& gt (Fet AR CFY) &
wIgSlaEe H e Esd a2l dom 9 98 uiE
& BIEHIaWES 9 &4 BT 5 |

qte — HeRIET TUAHe & SR 98 Faemy & oy
feeia g HCI @ SuRefa & H,S 9 yarfed &
oIl & | ST 9PR gAia e § NH Cl @ sufterfa §
NH,OH fiam | (@vi s smafre woama A s34 sream
Ao 1w 2))

(@) qfra wqs 4 wrw IEfRke s« (HNO,)
f@r Tt ¢ Fe(OH), & K,, ® WM (4.8 x 10719)
Fe(OH), & W9 (3.8 x 10-°%) 3 arfies €ran &1 g
WE @ AI(OH), (K, =8.5 x 10 %) 7 Cr(OH), (K,
=29 % 10°%) % Toererar Tore Fc(OHaza%’rg?ﬂTiff
Fe(OH), @ T €1 & | 331 dreor afe faera 4 Fe’
i gufierd & @ Fe(OH), @ W ST Gl 8
ARTIV TE ET T | T A WE W AT v &
fee NH,C1 + NH,OH fier= & qd Rema &1 urs
HNO, Srey Sare ol € @i Fe>* @1 Fe' #
TEREROT B W |

(W) voW g @ Sl &1 9hEeT TN e @
g (Ba?t. Sr2, Ca?) @7 ovieror g4t w9 # T
w2 |

U@ G A § [ Ba?'. 82t Ca @ @i, Hoel
q ifawiere] & faerad] [ohel @ AT & 50 G &
fery e &, TEiferm & foy 9w et 9 e
@ fore waifers 2iar 2| swfog wduem fem= HK,Cr0,
=R Ba’t # BaCrO, & w9 # srwiftd &ve €|
Z‘IﬂﬁFBa('rO4$Ksp$TerCI'O4aCaCr04€3
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K,, @ A1 ¥ 3 BT & 9l [Bar ] [CrOT ] > K,
&9 ¥ BaCrO, &1 Gel 3raeiy arar 2|

[Sr* 2T Ca™] [CrOT ] < K. EF R S1CrO,. CaCrO,
e 3 ved & | (ermerud 2T 8r)

Ba®' @ sigaferd 6 A Se2 @ wiievr 2 faeas
# (NH,),$0, 1o 1 BaSO, d SrSO, I &1
EeTT 9T BN 8 g CaSO, 1 8 FfEF [Ba)
[s0} 1>K, @ [Sr*] [SO; 1>K,, ... 2 ¥ BaSO,
4 SrSO, yafid 81 [Ca*'] [SOT ] <K, ... 8 H
CaSO, siaeifd =8l €rall

TEIOTT §1 @ WIET @ qd Ba®® @7 SR s
1 Ba¥. Sr¥* g Ca> i & sifadierc @ Ksp & &1
@ @R (NH,),C,0, Srd+ u% dHi &l sifadicie & &1
H sraeifia & o § g9fere Ca®' @ v §F qd Ba™
g Sr?" auferd g9 =1f2¢ | 2% BSC &9 4 U1 v @
HHAT B |

4210 99 AT 99d (Common lon Effect) —
ot gider deg srae @ fww § GEr gad S
e e W e Ta o i Sega ey
@ ey ¥ sirge TR A SUIRE) ST § ol gde
Gere srTged @ smad (i) & A ge ondt &
TE YT - WA FEAT £ |
A1 o e el eI eITEed AB @1 9iel ¥ faer e
7% Taerae ¥ o Taamor o Freorfaa s e &
T E

AB —— A" + B (are9 faemar)
el SruTdl fen & fram 9
Pt et & =LA
afe Surad faeas # 9o dga swEey AC faer fFar
W foraet @ O e g E

AC = At + C
oo 7 AC @7 Safafa & wwemaT A &1 arsar ¥
afi &1 W 9 AB @ fauie Remiw (K) & @ivd @
19 1 A g wra | g fAifvEe 9w W K @ A
Faftaa giar & o Rew wad & fa afaaifon G
aveed AB @ wrmal # gf e & foe wr wefig
faem # RRenfia 87 W 312 AB & e °9e
ST |
a9<IEY 8 ¢

1.0 M NH,OH (K, = 1 8 x 10°%) &



féerer 4 0.1 M NH,C1 saRer & a1 faerma 4 (OH |
FTE &I |

& : NH,OH —— NH; + OH (/o7 foamr)
(G a31)
NH,Cl = NHj +Cl- (e qoi faarsr)
(et aa1)
. INHJJIOH™]
" [NH,0H]
TEf K, = 1.8 = 107, [NH,OH] = 1.0 M,
[NH;]=0.1M
= 0.1%
e |.sx|t)v=%
| 8107 x1.0

[OH' ==

=1 8% 10 *mol/L
AT : W A0 J & RO ofed fada G armen
@1 facwnr e W B
TETEYT 9 : C A=l atel NaCl faemrs # AgCl 27
fa'ﬁﬂﬁ'[?ﬁm:
& : AgCl - Ag' + CI- (a9 faem).,
NaCl — Na®+ CI- (q°f foem)
€ 8 (A=)
K, = [Ag][CI]
AT HH s Ol @ wuiverf # AgCl @
farcterr 2 5!
T8l [Ag'] = s! @97 [CI7] = C ®FfT, [AgCl &
Cl 7T sl 9793 A+ 17

e I{Hp=sl>< C
1 Ksp
at £ = "“(’:'—
WA 0.1 M NaCl gad Riaws # AeCl &)
fRreraan aar erfl ?
K, =1x10"
). I‘C’"f‘ - “; :” =1x107? mol/L

Y AW YA @1 HEwd — §H S §AIG B W
ST FRET @ [eds fagerer # T e dgd
FYTEA & e #1 e S SuY ure gl a4
aifed A= @ fore faar s 8|

T2

1. =TT & apones fagerr § @ HOL @) gufRerfe §
H,S 1 yarfed 1 ST & | 3T BRY T8 ¥ fF H,S
U gda o & 3ud afcd faaio § Feafaiia am
wenfid Brar 2 |

Hf —2H"+8§?

faerrar el K= E]
[11,8]

Yad HCI &1 fauras -

HCl — H' + CI (@ of far)
forerar # HCI @51 SuiReife #§ woemas HY @7 Ar=al §
af &1 WM H,S & faarsi Rerid (K) & @isie & 379
&1 | 48 S | fbeg K &1 A i g €, 39
Rer 1 & forg srfqaterd H,S @1 el 91 =iy |
gafe ey ydig fayn # faenfya & wrar @ ey
H,S &1 faals @e Wil &, forad 82 sl &1 §rwel
(Hg?'. Pb¥". Bi"'". Cu?'. Cd?'". As*". Sb*'. Sn'Z. anf2)
FT TERES & w0 W AT Y wd |
uﬁ[ﬁmwa%wuslpkm.,. TR BT
21
Ty 8 B Fr=er 9l W & el (N2, Co™.
Mn?* Zn?*) & Gehige & ®U H @l & & g
vt =& gnft
TET [Tgel WE B aEre) (87 ] < K AU B
BIAT & | o g 9 @ oAnE fadad # 8w 2
B U WA E UETd & STERT 9 $T S Wil
&1 frafa & G T & 7gel s 9 U &0
gl
2. i g & gl (Feb'. AP, Cr'Y) o BRgIRES
@ ®Y A v P B o NH,Cl @1 SuRtafy 4
NH,OH f#erat Sl & | %l $R9 48 ¢ f&b NH,0H
U gUE 8RS B, $@ (a9 faera # frefera
e T B B

NH,0H

“ NH| + OH (srey faarem)

firos Remi K < [N OH ]
[NH,OH]
vga faga smeed NH,Cl &1 e —
NH,Cl — NH; + CI° (@@= o fazirer)
NH,CI =t faerer # 9uiRerfs & \HameT NH, ® wrEar
¥ gl &1 9 # | o fieem Remia (K) &1 919



qaar 8, feg K @1 A [f¥aa g 8 ) 2 Rer v &
ferq srférifora NH,OH &1 wrear # g €1 =1f2g |
gafere ama wedi faen 3 forenfia &1 wmar &1 foras
OH 32 W=l TEdhe Sa-1 %8 Wil 8, Wl goitd T8
& AT (Fed™, AR CFY) &1 gggiaEs @ & o
et B & forg vafe gid) 8| asl

[Fe™* AP 2 Cr¥] [OH ] > K . IEETT B |
fob=e] faerer= 4 OH- @) e aided, do 9 83 W &
Zo®, Ca®', Mg? anfe @1 sradom @ fag oaie =&
e, formr 1 faers 6 & v ) g NH,OL 3
Uty  NH,OH & #11a=+ 9 OH &1 |r=dl a1
T &1 Wil € fF TR g & Ay Mo, Zn? Ca?,
Mg &1 T argermor & w7 21

Teayel fag

1. 98 wis fow getel 8w v ar A gorantd
wnl W ¢ (s e gfthan), aifediaor
FEerd &

2, T8 WiwEdr fA 92l R UF a1 afE IeaeiA
TE0 fHd e € (SeagiFes uiddn), sed
HEATIT 7 |

3. SITERTIRNOT 3 A gl BT SiferiTeeer o2 iy
3 ¥ I BT AT el § |

4. oifediegd B T TS SMTAEE FEAT 8§ o
SIERIE gordeld Tl & qen sifeiisyer o #
gfE gt 2 |

5. ST B Tl TaTel SaRiEdRG dEaal § o
SHTRTTcRTe Feidgi= AEYT ®edl & qeil aifdilayor
d | HH BT B

6. 8 Tt St R U et 9§ R w
Forael =T 2t & eia afifba sEerd
2

7. SifefrHeeT 3@ ¢« Al § el av & e w
e wardh a9 g, o Aftag a9
ST F Wl 2, AR aid S 2

8. WfE UaTel F1 FE U] AN ARGl SEReT
T & AfadlhReE 9 AU=E Sl &1 10 Hr
# SRi- H,0,. HNO,. SO, 3112 |

9. HTRIGRE &1 gedidl AN :

TS &1 Hie™ S
TEV TR T SeaRTEl @ T
a1 AT, H FH
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10,

11.

12.

13.

14,

15.

16,

17.

18.

YD Bl ﬂﬂl'aﬁ HY :
=R T ATAY T

" T o @ wen W ol A o

q wErel o e § et § i e, fgg
EII] 1 AT ael & Jeled TEeH HEai ¢ |
T eraEed F faeree 7 Oga sroHed & o a
aifaeifora sropedl & we venfie e smarfyes wr
FEenn 2
foifore grar &, fare & 7 (o) dEard €1 o
FAM (i) = (i) I HATICT B G (i)
forTae @1 9EM (iv) 9 (v) 9 47 3 A @
Fuftarfa ov e e & |
RfEE srgaron & sgER W Rena 4 o
AT & ATl UETel Al  OH- 2T & aret game]
#a el € | H' 9 OH §gdd gidx H,0 9+1d
2, TU ST FEd |
ST T TR TOAHA Kw = [HT] [OH ]. 298 K
T IR Kw =1 1074 2iar 21
pH =~ log [H*]. pH far<t faera= 207 arfraan sjemn
RGP 61 Yefdia ) € | ardia faers & fae
pH = 7, &irepta faerad & fore pH> 7 &1l & den
FaTH faead & faw pH=781d1 21
e oAl o Aufee e 9 e [ e
@ Gl d S B 8 | o—
HA, =1 wrmed

HA, @1 wrwed

= K8
Ka,

U fgergq fo=W uee 3 a1 0ael 8N &l ©F
AR AR W= pH ¥ UiEd &1 9iieE $Ed § a6
TerT Peem € |

I+l o faorgs @ gia e + g e @l
Hqel &N | G7 o7av O —

(CH,COOH + CH,COONa). (HCN + KCN),
(H,CO, + NaHCO ) anfa |
aROE TBY I : F ek + ZEd &N
&1 Yael sl § a1 av S — NH,OH + NH,Cl
SR STR® AT W BFETeeifer (HPh), Ao
AR (MeOH), BT 8 ofe & WFd



19.

20,

ST & | Weel Sre—Yee 4R IgArad #§ HPh ar
MeOH ¥ FTE I, yaal oFe—gda e A= o
MeOH 11 Gddl 37t — Udel &1 aTara 4 HPh
SIS YA & F |
UL SIIEE F W e | ami o7 weani
& U (AR ) B A e
FEd |

AxBy - xAY + VB
K, = [A¥]<[B ] Tl oramr ®7 faerar s mol/L &
Tt K,=¥¥ 55
TaeraaT TR w1 THE S TS faTer,
wrge Frfor, s & et sf ¥ R e 21
forelt gde Uga aryeE § A vEe dgd vy
T gEd ged qUHed & fauir @ /A e Wil
B U W9 A W pEerel €1 W™ HLS BT
faRits = HCL @t waRefa & NH,OH &1 faar
NH,Cl @1 SoRRefa # 59 &1 Srar 8|

areqraref wee

awfe g -

1.

sifediewor arfafrar a8 & forgd —

(1) gerae = WEY fRy o 8

(@) & foegedt owa gga &

(&) For faepelT oed @ &

(%) ETFgIoT 7T g9 &

AU BT ST E —

(1) MnO7 — MnO;

@) Fer' — Fe*'

@ -1

(&) [Fe(CN), " — [Fe(OH),]"
Frfaiad 7 veiaa sififirar € —

{3) NaCl + AgNO, — AgCl + NaNO,
(@) 2 NaCl + H,S0, — Na,S0, + 2HCI
(#) CH,COOH+C H,OH-»CH.COOC,H + H,0
® C +0,-CO,

OF, ¥ W= a1 afferiTevor afdh & —

far) — 1 @+ 1

() +2 @ -2
H,AsO, ¥ As 9XATY T TR 3P € —
{a1) 45 @ +7

(=) +4 @) +6

6. M Cr0: - 20" # Cr0 & gere
A BT —
(31) He™ & /6 (@) |rer geamH /3
(W) #IeR TamHE / 4 () ¥R gemrE /1
7. Toelt TRpE e d & fagtes @1 W (o) R
foie 741 @l & —
(a1) =T WY (@) FgAE IR
(W) Toermad &) uspfa | (F) el & g W
8. gda spel 3iR gdet emRes #) SErdEiEve Sur @
M (fFar sard /He #) 8F —
(31) 137 & v (@ 137 & @A
(\) 137 | siferw (2) 579 & BIg Tl
9 298 K (25°C) U FT 1 pH ¥ &1al & —
) o @7
(#) 2 (@8
10. 55 el @) HierweT &t & —
@0 1 (@) 7
() 5555 (%) 555
11. 0.001 M HNO, fae@= @ pHE —
{ar) 2 @3
(#) a4 (@) 1
12, Fr=fafiaa § e foemm awe @ —
(31) NaCl + HCI
(8) CH,COONa + HCI
(%) CH,COONa + CH,COOH
{g) CH,COOH + C,H,OH
13, SnS, & foTq farcterstt orreer 1 W81 Femor -
d_
(&) [Sn*][S* T (@) [So* ] [S* )
(@) [Sn*][28 7 (@) [Sn*] [287
14, BaSO, W1 faeiaal E®e 1 « 107" & 11 $HDI
o # Wiy wiex faerrar 2l —
(@) 233 x 107 g @23 x1w0’g
(W) 43 x 1072 g () 133 x 107° g
15. HNO, @1 pk_#19 338 & @ 9% 0.01 M &7 pH
AH BT —
(31) 1.60 (@) o.70
() n.70 (3) 269
FAFTAERHD 0T —
16, aiferdflprep uere] fvg wed € ?
17, arweEraE e R wed € 7
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18.

18
20,

21

22

23.

24.
25,

26,

27.

28.

29.

30.
31.

SOdETT AR & R R sifedieeor ud
ATTE ST 1 qRATY iy |

Ni(CO),] ¥ Ni @1 sifawiiawr sic fafau |
Frferiaa @ Mn & dad 2THITE0 3fF & 5 W
ferfag: MnCl,. MnO,,. K,MnO . KMnO,
HATFAANGD AT FTAEH ST b W | Y B
aret T TETel & T T g ferfe |
ot @t w1 (o) B ganfda e aer O sRsl
& =M fafdag

frgr 21 Wae ol F T 21 mad e B 9T
ferfaa |

Ty faorga @ 37 sy fefa |

NH,OH @ HCl % AT B S9ged o &1 7
ferfeag |

freafarfiaa el 4 faeram 2 gafa qaRy )

(@) pH>7 (@) pH<7 (@) pOH =7

Toretar AR b wed &7
pH?-F‘f‘IﬁﬂTﬁ—dml

AT GO [T T ST g6 [aela & Th—Th
Faraeyr forfeu |

T F ATIAE ORI FAT B 87

R d2d 319Tey AxBy & fof0 Ksp a7 s &
wey ol R ferfag |

AYENHS U —

32
3a.

34,

35,

36,

37.

Y& arfwfran fasT wee # 7

FordgH s O Frfeeg f affedfiar
AT @ AN HEAET ¢

@) 2 -1,

(@) 2 Hg* — Hg,>

(#) Sn*" — Sn*

Trerfaiaa sffmmart # sifeTees qen A9=e
Taie qarsy ¢

(#) 2KI+H,0, » 2KOH +1,

(@) 2 Na,S,0, + I, — Na,§,0, + 2 Nal

afafar : 2 AgNO, + Cu - Cu(NO,), +2 Ag &
alfedirne, srrard qee @-9 87 R W
T |

SATGEIFHIOT afe ST FIfag —

() H,80,7 S @1

(@) K JF(CN),| o Fe @1

NPT F AFA—8ING TR0 A |

38

39
40,

41,

42,

43,

44

45,

46,

47,

. 3R & BN | @l e 87 GEEI Sy W
BT |

WHIATIA T DT A I |

freraar e @1 U e W SrwaEnT
THHTET |

st HCI fage @aras €, fég wdia faeat
=TT TMeAF B | TAEY |

a1, faeras @ aqar e @ Wi gaf qud 87
AT IR T AwITT  NH,OH ¥ w8t NH,C| 72
et =i 27

AT |HE & @1 ¥ d faeram &1 A= HNO,
FTepT T SqTeT W 87

TR faerd war 87 @B AT &l U Sa1Ee g
sty ST |

W | ETESMA IRAT &1 Jr=dl 107 mol/L &, T
T 98 Sardi= #i e 27 gHensd |

e faveryor 3 fgeia W W o HOl @ suftefy
A H,S v T garfEd ® S 87

Fre=res ys -

43

49

50.

o

52

. Trferfiaa aifafirarsii 4 Scladi=ig sramon & 3w
T TR TRIT STl o] WSS T ST
7 e gerf o faf |
(i) 2 FeCl, +SnCl, - 2 FeCl, + SnCl,
(ii) CuS0, +Zn — ZnSO, + Cu
(iii) 4 KI + 2 CuSO, — Cu 1, + 2 K,50, + 1,
(i) 2 Na + H, - 2 NaH
(1) sifeeiiepeor s e Ped &7 SiTadiee sid
JATEIROT H JEIR IY FreafaRad # e Hfg
(1) afferedranor (i) 3ra=a
(iif) iR (iv) 3ruengs
(@) aifair=T ofF & ST fafay |
N 1 Sy aHe e oy | g
B A foh e & 7 famtes &1 A W 9T g
9 2 A1 B THART |
(a1) ol oo apet o FoETor 1 WREET oo SHG
ferrrer Remis (Ka) &7 oo oo B |
(@) qgarepry andl & e @ 9|
(%) & @ arerr | @ aregd 27 wre &t
. (3) HCl @ NaOH & 21 39+ & v Sugaa
YAD AT TP et THAET |

(@) facrm uEde 9 FEd &2 BaSO, UFR &



difvt & fon fRdaa qen Regs qumwa 4
TEART TR T |
(W) facrzar o=wa & &1 S ffay )

aifesd weT —

53,

54,

55.

56.

a7,

O At faere #7 (HY = 0.001 M 2| 29 e
& JOH] sird afry | (SR 1 x 107" M)
fferfaa @ w=pl smasE A g9 pH AT @t
TOET BT

. M

(1) %st
(T 2 (1) 2.699 (i) 10)

0.2 MHCN a7l @ 1=+ @1 W=7 (o) STa $ifae |
(HCN @ Ka=49x 10'") (ST : 495 » 1079
UF gadl AT/t HA & 0.1 M f&er™ &7 pH AT 4 8-
7 (i) [H'] %1 A1 @ (i) Ka &7 A9 510 $ifg |
(FeR 0 (1) 1 x 107 mol/lL (i) 1 x 1077)

URiTees ot & 21 AFTd faera= (N/10) &7 pH &1
HqH ST S i 1.3 Wi i g 21
(B : pH=2.89)

M
i) —— NaOH
) o000

0.

76

58.

59.

B1.

62,

1. (") 2 (@)
g (@)

500 mL faem # o ¢ NaOH ien @i
e 1 pH= 12 8 5| (02 g)
208 K 0¥ AgBr &1 fdelaar 632 x 1077 mol/L &1
gw@ foy fieraT quehe &1 A ST i |
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