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Chapter 16: Ionic Equilibrium in’Aqueous solution
Ql1:
Sol:-  CH;COOH*=*CH;C00" + H"™:Ka=181x07?
Initially 0.4
Ateq-" 0.4-0.4x 0.4x 04x (x= degree of dissociation)

_ [CH,COO™][H"] (0.4x)(0.4x)

[CH,COOH] 0.4-0.4x

0.4x°
1-x

1.8x10° =

» L8 5
T=—x107 i (l-x=1
e

x=v4.5%x10" =6.71x10°  Ans
Q2:

Sol:-  HA™—*H' 1+ A Ka=18x10"

Initially 0.2 0 0

Ateq-® 02-02x 0.2x 0.2x (x = degree of dissociation)
(0.2x)(0.2x) _ 0.2x*
(0.2-0.2x) " 1-x
TS 1.8

ka = =1.8%x107°

07 =9x107°

X

X _\/9><10 =2 9x48?><10

Cone-" Of [H'] ~ozx 948?><02><103 =1.897x10°M  Ans
Q3:- W
Sol:- pH = 6.2

log[H ] =-6.2= 7+03%

taking antilog :

[H }—631x10“

-14 ~15
[OH] = 107" mxlo 4
[H] | 631x 107

i W
Sl

=1.6x10"°M Ans

Q4:_
Sol:- HCN =——==H" + CN", Kad.8x 10"

_[HIEN]
[HCN]
When NaCN is dissolved,
Major species = Na, CN
(does nothing)  0.16 mole in 450 ml

=4.8x107"
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M= 218 s deiior
450
CN + H,0=*HCN + OH"
—14
Initially 3.55x10° excess 0 0 AT e e
Ka 4.3x107"°
Ateq-"3.55x107 —x X X
2
Keg-" . Lot x10™

 355x107°-x 48
Solving quadratic equation, we ahve
X=272x10"M
o [OH]=[HCN]=2.72x10"M Ans
(=K 10" :
[OH] 2.72x10

=3.676x107"*M :ANs

Q5:-
Sol:- Let the concentration of HNO; is M,
HNO, == H* + NO,,Ka=4x10"

Initially M 0 0
Ateq-> M—02M 02M 02M
_ (02M)(0.2M) /0.04M x10

M-02M 0.8Mx100
M=20x4x10" =810 M=

~Ka=4x10*

Conc-" of HNO, = +0.008 M ~ns
Q6:- i :
Sok- . a=132x107 Yo g0 T 0%
HNOF——>H'§ 4| NO;, Ka=4x10"

Initially  x(say) 0 N .
Ateq-" x132x107x 132x10%x  132x107,

S % [BNO,] Y

(1:32 x107 x)?

5 i—1.32x10‘3x

(1.32)*x107*

T ax109 .
(1-1.32x107)x4x10™ = (1.32)* x107*x

x=229x(1-0.0132)=2.27M Ans

=4x107

x—1.32x107? =0.4356
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Q'!:-.
Sol:- (i) 5x10™®* M HCI
Molar species : Sx10* M H', 5x10*M CI

H,0=*H' + OH, Kw=Iix10"
Initially excess 5%107 0
Ateq-? SRIOP K

(5x107* +x)x =1x107"

x?+5x10%x~10" =0

S ]0 0 £ N25X107+4x107" 425107 —5x10°
2 B

_(2.06-0.5)x107"
B 2
pH=6.89 Ans
(i) 5x10"° M HCI
Molar species H', CI, H,0
5x107"'°M :
Since H™ from HCl is very less compare to that of dissociation of pure water (10”7 M H"), So
we can think that [H'] in solution is;solely due to dissociation of water only.
[H']=10"M :
SPH=7
(iii) 10°*M NaOH _
Major species: Na', OH* ‘H,O
AT10'M  10*M

=0.78x10"M Ans

eg-reac-"
H,0 === H'4+OH {Kw=10"
Initially  execess 0 10%m
Ateq-" exeess  x  10%+x
| Kwalol 2x(10” +x)
 xhg 107 [ =0
"x pis -fi;o'"’ +4107" +4x107"
2
J4.01x107-16° 1.9
2 ¥
[H")=9.95 x107
pH = 7.02
(iv) 10"° M NaOH
. pH =17 [because OH™ = 107" M s less to affect the dissociation & concentration of
of H' & OH" from H,0]

%1077 = 0.95x 1077

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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Q8:-
Sol:- Pure water has (OH) = 10'M
Al/q, solution is twice as alkaline as that of water
' [OH Jsotution = 2 X [OH ] water =2 x107 M
]0-44 O—T
[OH Jsol=" 2
. PH = -log [H")so." = {log 107 = log2} =7+1log2=7.3 Ans

- [H Jsol ="

Q9:-
Sol:- pH of blood = 7.36
S [H1=10"7"M
pH of spinel fluid = 7.53
A[H =107 M
pH of spinel fluid = 7.53
L[H]1=107""M.
[H']blood 107
" [H" Jspinel fluid T
Q10:
Sol:- density of NaOH = 0.1 g/lit

0753—71& —’00”*15 Ans

Molarity of NaOH = %moleni;-__: 2.5x10°M

If NaOH is dissociated completely, then

[OH]*ZSxIOM
pOH = —log[OH] = -log (2. 5 x10° %) = 3- log(2.5)

S.PH=14-POH =11 #log (2.5) = 11.40

Q11: ; :
Sol:- CH;COOH =—=% CH;co0"” + H"
lnltlallyﬂﬂls “
At o 0.01 - om S(4_2__ _E_:?o.mxzx.z 0.01x4.2
1000 . 100 100
0.01 - 42 xlq‘* 42 x10™ 42 x10™

~.pH = -log[H'] = - log(4.2 x 10
PH = 4- log (4.2) = 3.38 Ans
Qi2:
Sol:- HC1 — 25ml of 0.2M
NaOH —50 ml of 0.25 N
no. of mmoles of HCl = 25 x0.2 = 5 mmole

no. ofrIn moles of NaOH = 50 x 12.% =12.5mmole

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road,

Ph.: 0651 - 2562523, 9835508812, 7488587412
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~ NaOH + HCl ——NaCl +H:0
Initially 12.5 5

" Finally 12.5-5 0

~»m moles of NaOH remained = 7.5

Volume of final sol-" = volume of HCI + vol. of NaOH = 25 + 50 = 75ml

... Molarity of NaOH = il =01
750
[OH]=0.1M
: POH=-loglOH]=1 . pH=13  Ans
Q13:
. Sol:- volume of water taken = one millionth art of 1 ml
=10%ml =107 lit

Molarity of H' ions in pure water = 10”7 M.

As pure water is neutral, so [H'] = (OH) = 10

no. of moles of H™ ions = 107 x107 = 10°¢
..no. of iens = moles x6.023 x 10>

=107 x6.023 x10* = 6.023 x 10"
PR = 60.23 x10° = 60.23 million  Ans
Q14:- '
Sel:- 0.1 M H,S04
H}_SO4 — H+ 4 HSO.E%%

Initially 0.1 0 0
After complete 0 0.1 0.1
- Dissociation

Initially 0.1 &
After dissociation 0.1-x

X+12x10%x-12 x10%=0
Solving we have x = 0.01
~. [H2804] =0, [HS04]=0.1 —0.01 = 0.09 M
[H7=0.1+001=01M&[SO]=001M  Ans
Q15:-
Sol:- [H,S] = 0:1 M.
Ka;=1x10"M &Ka;=1.3 x10™"

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
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HySwemeslh 1o HEE

Initially 0.1M 0 0
Ateq-" 0.1-x X X
Ka = o1
0.1-x
X 210% (.01 —=x ~0.1) = X=10"M
S
Approximation is valid .. (%x 100 = ‘_ﬂ_bfllﬂJ =107

S [HS]=10"%M, [H,S]=0.1-0* =0.1 M
HS =—=H* + §*
Initially  10™ 10
At eg-" 10%-y  10*+y y
_HIST] (107 +y)y
O[HS)  (@0t-y)
10y
107

I.BXIO_HZ ey y=l-3x10‘13M‘

L0 £y =107
- [HaS]=0.1M, [HS]#10"M, - [H'}=10"M & [$7]=103 x10™® Ans
Q16:-
Sol:- [BOH] = 0.02 M
PH = 10.45 o
POH = 14 - 10.45 = 3.55, [OH] =2.82 X10™* M
BOH + HCI———> BCl + H,0

0.2 0.FM ™ Wy
100 ml 10 mf? )
Initially 2mmoles 1 mmoles "
Finally 2- T \ “o ; M 1

mmo[e& Of BOH NQW =1
VO]UITIE; O‘Fsolaﬁ B 100?{11] +10ml=110ml

g a’%;f 1"/
Molarlty'ofsol- =—M
110

Y|
From (1), degree of dissociation = 3—8—3% =1.41x10"
B'J[OH] 0.02x’ 02(1. i
= _[B'][O ] 0.02x 2002(1 41x107%) ~3.976 x10°
[BOH] I-x 1

After adding HCI, we have a basic buffer sol-"

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, Circular Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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[Salt]

- POH =pK, +lo
o g[Base]

POH = 5.4+Iog~;~== 5401 ..PH=14-POH=8.599 Ans

Q17:-
Sol:- CH;COONa & CH3COOH (Ka = 1.8 x107%)
0.05 mole 0.005 M
0.05 M o
PH(initially) = — log [H+] initially
CH;COOH<—= CH,CO0" + H"™
Initially 0.005 0 0
At eq-" 0.05 - 0.0056x 0.005x 0.005x
. 0.005x* 2 0.005x?
0.005(1-x) 1
1.8 X107 = 0.005 xx*
X*=36 x10" x=6x10?
- [H]=0.005x =3 x10*
ZPHiniany = -log [H'] = 3.52

PH final = PKa + log [b—a!tl
[acid]

0.05

0.005 ,

2. APH =5.74 —3.52= 222 (increased) Ans

QI18:

Sol:- CH;COOH ==* CH;CO0"" + H"Y

Initially 0.1M (1 Ry 0

At eq-" 0.1 -0.1x 01x  0.Ix

: 0.1x I 2 -6 -3

IHXHOI)L: x*=18x10" = x =1.34x10

L [H]=0.0x=1.34 x10° M

. [PH] = «~ log[H'] = 2.87

CH;COOH + HCI

=5—log(1.8) + log

=6—1log(1.8) =5.744 -

Ka=

0.1 M 0.05 M
HCl dissociates completely, so now the major in the sol-"
CH;COOH, H" CF
0.1M 0.05 M 0.05M
CH:COOH*—>CH,C00" + H"
Initially 0.1 0.05 0.05
Finally 0.1-0.1x 0.1x 0.1x + 0.05

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
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0.1(0.5 + x)x
0.1(1-x)

~Ka=18x10"° =

X =236x10" 2
“[H] =0.05+0.1x=005 => pH=1.3 Ans
Q19:
Sol:- Mass of CH;COONa=2.05 g
2.05¢
_ 24+3+23+32
CH;COO Na + HCl —— CH,COOH + NaCl
Initially 25 mmoles 100 ml
0.1 M l l

10 mmoles
Finally: 15 mmeoles 10 mmoles 10 mmoles -

..no. of moles = =0.025moles

pH = pKa + log L =5-lo I.8'I‘+I€bg-l—5
[acid} e 1)

pH=5+log (i :J— 5-0.079
~[H']=123x10" Ans
If 6 ml of 1 M HCl is further added then

CH;COONa + HClL—— CH; COOH + NaCl
Initially 15 6 mmoles 10 . 10
Finally 15-6=9 _o’” 16 16

—”5-1'0 1.8 +log | —

\.., gv% i " .‘\ % i
- [He 3.2% %107 ML__ | Ams
Q20:- Yo
Sol:- For 30 g Na,CO;3

no. of moles = ﬂ =0.283 moles
106 :

e x 1000 =0.566 M
500

ty =
150 ml of 1M HC] sol-"

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
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Na,CO; + HCl —— NaHCO; + NaCl

Initially 0.283 0.150 0 0
Finally 0.283-0.15 0 0.15 o AL1S
pH =pKa + logﬁglﬂ-
[Acid]

11-log 4.8 + log (0'133
0.150

J For 2™ dissociation NaHCO is the acid & Na,CO; is the salt

= 11-log(4.8 / 0.8866) = 11-log(5.4)
=10.27 =103 Ans

Q21: :
Sol:- For 0.1M CH3;COOH & 0.1 M CH; COONa
pH = pKa + wt %:pKa

PKa=4.74 — (1)
When 0.05 moles of HCl is added to 1 lit of the sol-" .
CH,COONa + HCl-—— CH,COOH + NaCl

Initially 0.IM  0.05 0.1 M
1 lit 1 lit
0.1 mole

Finally 0.05 mole 0 0.15 mole

PH,,, =PKa+log 8 =474 +10g 205/ _ 474 _10g3 =427  Ans

(acid] 0.15

Q22:- o Tk
Sol:- In 0.2M HCOOH, [H'] = 6:4:x10°M

HCOO Na = IM

Since degree of dissociation is 0.75
So [HCOO] = 0.75 '
- [salt] (0.?5) (37.5}
S PH=pKa+ log——= =4 -log(2.4)+log | =— |=4+log| —=
. ®lacid] gleh)vlog | 503 24
=4 +log (1.5625)=4.194 Ans

Q23:

Sol:- CH,COOH + NaOH —— CH,COONa + H,0

Initially 0.2 0.2 0 0

Finally 0 0 0.2 0.2
Major species, CH;COO", Na’", H;O

0.2 2
Does nothing (conjugate acid of strong base NaOH)

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
Ph.: 0651 - 2562523, 9835508812, 7488587412
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CH,COO™ + H,0 —— CH,COOH + QH"™’
Initially 0.2 excess 0 0
Ateg-" 02-02h 02h 02h
h = degree of hydrolysis

Kw _ [CH,COOJ[OH"]
Ka  [CH,CO0]

10 (0.2h)(0.2h) _ 0.2h’
I8XIV - 02=02h 1=k

I—me'"’ =~0.2h?

h:

5.56 x107'° = 0.2h?
h=527 x10"
.. [OH] = 0.2h = 1.0545 x10?
pOH=4.977 =>PH=14-4977=9.02 Ans
Q24: '
Sol:- 0.1 M NH4Cl has pH = 5.13
NH,CI + H,O === NH,OH + HCl
Initially 0.1 excess | S
Ateg>  0.1-0.th 0.th" . 0.1h
Given PH=5.13 o
[HCI] = 7.41 x10°°
~.0.1h =741 x10°
73
- Kh zi:-%w 1(741 10“‘) =5495 %1071
..dissociation constant cf NH40H
~14 ;
=K—“’=—m——_,-;' =1.82 x10°  Ans
, Kh  5.495x10
Q25:- [lICDONa] 0 2 n‘mles & [HCOOH] 0.25 moles

[HCOQNa] 0.20
H=P =
p Ka Iﬂg [HCOQH] 4-log (1.8) + log (O 25}_

=4+ log [ } 4+iog(/)

pH = 3.6478
[H'] antilog (-3.6578) = 2.25 x 10

10"
- [OH]= e 1—449x10‘” Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
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Q26:- j

Sol:- 0.05 moles of HCOOH & 0.06 moles of HCOONa
(ECOONAL . st e
[HCOOH] (0.05)

4+log[%}=4+log(%) =3.824 =380 Ans

(i) pH=PKa + log

(b) Dilution changes the individual conc-" of EtCOOH & HCOOH but the ratio of HCOONa
with HCOOH remain effectively same. So PH doesn’t changes much.

Q27:
Sol:- Let x g moles of HCI is required

NaCN + HCl —— HCN + Na(Ci

0.01 gmole
Initially 107 X 0
Finally 10%x 0 X X
PH = PKa + log e
[HCN]
8.5 1014804 1) g L%
102 —x [ ot —
0.8872 = log = =013
% X
107
x = ——=(.00885 mole Ans
1.13
Q28: b |
Sol:- PKa of Aspirin=3.5 % ¥ !

PH of stomach = 2-3 [H#*>10°M

PH of'Small mtcstmc = 8

(H'] = 10"M..

So in smalfu;tesnne ASpmn should be ionised because of which [H'] =10 M is possible
In stomﬁc’h [W] 210” Mis not possible with aspirin having PKa = 3.5 M.

KCN +“~ H,0 ==> HCN + KOH

[LN=M)excess 0 0
10
‘Y th b T Y
—_—— excess - —
10 10 10 10
2

AR L | SR

Ka 0.1(1-h)

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
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Kw Ul S N
TKax0.1 72x10°x10"  7.2x10"
h?=1389x10™
h=1.178x10?

31,3

.. Degree of hydrolysis (%) = w x100=1.18%

Ans
Q30:-

Sol:- CH,COOH +H,0*=—== CH,COOH + KOH
Initially 0.1 M excess 0 0
Ateg=" 0.1-0.1h excess 0.1h 0.1h
_Kw [CH,COOH][KOH]
""Ka  [CH,COOK]

10" (0.1h)(0.1h)
1.8x10° ~ 0.1(1-h)
5.56x10™° = 0.1h*
h=5.56x10"=55.6x10" :

degree of hydrolysis = 7.45 x 107 Ans
Z{OHT=01h="15x16%:"
~.POH = 6-log 7.5 = 5.126
~.PH = 8.88 Ans

=~ 0.1h?

Q31:
Sol:-  NH,Cl+H,0 === NH,OH + HClI
Initially 0.01 M excess = . 0 0
Ateq-’ 0.01-0.0lhexcess .  0.0lh 0.01lh
~Kw 107" “ogih
" Kb T18x107 1<k
h?,s-w =5.56x10"
by a0 s
h=2.358 x10™
- Kh=0.0hn*=556x10" Ans
h=2.36 x10" Ans
L [H1=0.01h=236 x10°=5627 Ans
Q32:
Sol:- CH,COONa + H,0*===== CH,COOH + NaOH
Initially0.02 M excess
Ateq-" 0.02-0.2h excess 0.02h  0.02h
[OH] 0.02h :

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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e A0 i Moty 10
[OH"] 0.02h
=14
h =——--__m —=1.67x10""
6x10
L Kh=0.02h? =0.02x2.78x10° = 5.67x10""° Ans
Q33:-
Sol:- HCO, +H,0=«==> HCOOH +OH"
0.15M
0.06-0.15h excess 0.15h 0.15h
KW lo—-l-ﬂ
Ka 1.8x10™
S Kh=0.15h=556 x10"
h2 o 3:56
0.15
h=192x10?
S [OH]=0.15h=288 x10°M Ans
[HCOOH] =0.15h=2.88 x10°M Ans
[HCOOT=0.15-0.15h =0.15M. _Ans
~14 -4
H') = 10 ol 10 .
[OH"] 2.88x10
Q34:-

Sol:- 100 ml of 0.1 M CHyCOOH & 100 ml of 0.1 M NaOH
CH,COOH —» NaOH —— CH,COONa + H,0

Initially 10 m mole 10 mole . 0 0

Finally 0 0 ; 10 10

. Molarity of CH;COONa = 5’-(?—0 =0.05M

M

=5.56x107"

x107"" =37.066x107" = 3.7066 x107°

=3463x107" Ans

CH3COONa* + H;0mw=—== CH,COOH + NaOH

Initially 0.05 . _Excess - 0 0
Ateq-" 0.05-0.05h  excess 0.05h 0.05h
=14
~Kh=0050" = h’= ——-'-9-‘——
1.8x107* x0.05
556

h* = 3 x10® =h=1.055x10"

2 [OH71=9.05h=0.05%1.053 x10* =556 x10°
107"

S [H)= ———==18x10" =>PH=9-log(1.8)=8.73  Ans
5.56x10™

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road,
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(b) CH,0H —100ml&0.1M =10mmoles
NaOH — 50mlof 0.1M = Smmole
CH,COOH + NaOH ——> CH,COONa + H,0
Initially 10 5 5 0
Finally 5 0 -5 5
[CH,COONa]
{CH,COOH]
(¢) S0mlof0.1 M CH;COOH = 5 m mole of CH; COOH
100 ml of 0.1 M NaOH = 10 m mole of NaOH
CH;COOH + NaOH —— CH;COONa + H,0
Initially 5 10 0 0
Finally 0 5 5 5

PH = PKa + log =5-log(1.8) + 0=4.78

. |[OH ] = --M =Lii0=233x107
150 3

POH = 2-log 3.33 = 1.4775
S PH=14-POH=12.52 Ans
Q 35:
Sol: AgCl®==—=> |Ag"+CI
Let s is the solubility of AgCl in H;Ox
Then Ksp =8> =1.8 x107™°

= J1.8x107"° =134x10° M~ Ans
Q36:- o

L 0016 5
Sol:- Solubility of Agzcmza*__&%ﬁ.é%x 1000=10"*M

Ag)CrOs w=—=22Ag" 3@,;9;
Exccss-S 2s s

~Kép= (z.s) (s)«’_ 4x‘ =4 x10"  Ans
Q37:- | *;,;“‘“x R
Sol:- PbSOaF*-;Pb‘ ® S0~

-8 ' g LR
Ksp=s’ (L+S')
¥ 50

106 X 10 = S'-L Neglecting 5 wikt i
50 50

58 =50x%x1.06 x10°=53 x107 Ans

RANCHI CENTRE : 606, 6th Fl oor, Hari om Tower,
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Q38:
Sol:- Bi,S; +===2Bi** + 3s*

-8 28 3S

Ksp = (28)%(3S)’ = 48” x27S* =108 (S)°

=108 (1.7 10y - =1.533 x107 Ans

Q39:- :
Sol:- Mg(OH);#==—=*Mg*" + 200

Excess 0.05

-S (S)  (0.05+2S)

. Ksp=[Mg*J[OH T

8.9 x107* = 8(0.05 x25)* => 8.9 x10"2=§(25 x 10

=12
= 8—'911-9_T=3.56x10"°M Ans
25x10

Q40:-

Sol:- Normality becomes half when eved volume mixed toge
CaCl, + Na,SOs% (aSO0,+ 2NaCl
0.0IN 00IN
Cone-" of Ca’* = 0.01=0.01 M
Conc-" of S04 =0.01 =0.01 M
-.Q=[Ca’] [Sos¥] =2 x107 x1 x10 = 10" Ksp
So precipitation of CaSO, doesn’t occur _
AgNO; —450 ml of 0,001 N = 0.45 x10° m moles
HC1 — 50 ml of 0.00L.N = 0.05 x 10 m males

AgNO; + HCI -—bAgCl + HN03

i, 4 wa
Initially conc-" g-fi—ggg‘}wk 1000 =0.9x107
x1000=0.1x10"?
%> ksp of AgCl
So precipitation will occur
Q42:
Sol:~ CaF, === Ca’" +2F

<8 S 28
Ksp of CaF, = 4S° :

=4 x (2.04 x10%’ =339 x10" =34 x10"" Ans
In 0.01 M NaF sol-"

[F]1=0.01 M
~.Ksp = (Ca® [F]

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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34 x10" =S (0.01 +25)
$=34x10°M Ans

Q43:-

Sol:- H:SO4 + 2AgNO3 —— Ag2SO4 + 2HNO;

lN 0.01 M
=

S Q=[SOS [AgT =05 x (0.01)* =5 x10" >Ksp of Ag:SO;
: .".So precipitation will occur
Q44:-
Sol:- (i) CaCl, - 0.02 M

Na,SO4 — 0.0004 M

When equal volume of CaCl; & Na-SOy4 mixed, then

[CaCl;]=0.01 M=1 x107

[Na,S0:]=0.002M =2 x10*

5.Q=[Ca’"] [Sos™] =2 x10°° < Ksp (CaSOs)

So precipitation won't oceur.

(ii) [CaCla] = 0.08 M & [Na:SO4] = 0.02 M

When equal volume mixed, then conc-" becomes half

S [Ca¥)1=0.04 M

[Sos*]1=0.02M

Q =[Ca’ "] [Sos”] =4 x107 > Ksp CaSO, So ppt will occur
Q45:-
Sok:- CaCl, - 0.0IM &SrCl, — 0.0IM

Added H,S04 —0.01 N,

Qcaso, =[Ca’"] [SO4*]= 10 < Ksp Casoq PPt of CaSos can’t

Q SrSO4 = [Sr*'] [SO4™] = 107> Ksp SrSos.

.. So precipitation of SrSO; occur first

Q46:-
Sol:- Ksp = 1 x10™" for (Ag,C,04)

4’\.5;2-(‘:(:).1":h 2Ag‘ = C:O.}zl

28 S
Ksp=48'=1x10"" =10 x10"

S= (i%)y’xuﬁ =1.357x10~

Moles of Ag,Cs0; dissolved in 2.5 lit
=1.357 x107* x2.5 = 34 x10™
o, Wi of Ag;C204 in 2.5 lit Sol-" = 3.4 x 10 (216 + 24 + 64)
=1031 x10*=0.1031g  Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road,
Ph.: 0651 - 2562523, 9835508812, 7488587412
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Q47:- .
Sol:- In 0.05 M CaCl; sol-"
CaF == Ca” +2F
excess 0.05 4]
Ateq® -S 0.05+S  0.2S
S Ksp = [Ca™ T [F] = (0.05 + S) (2S)°
4 %107 =0.05 x4 x§?
S =20x10" =2 %10
S=1414 x10” Ans

In water
Ksp = $(2S)* =4§°
4x10" =4 x§? L Suo = x10% =2.15x10" M
SHO. . 215x107 ,
= =154 time greater “Ans

'SCaCl,  1.414x10™°

Q48:
Sol:- AgCle=—==2 Ag” +CI'
Ksp=8> S=Ksp=+18x10"
1.34 x107
As Cl is added to 0.03 M. then
Ksp=S"(0.03+S")=8" x0.3

=R =
Sie 0mxm Y =60%x10" =6x107

(A Jowr, 8" 6x10° 6

_4 i - :_HX[{)—J:
[Ag s S 13841670 134 - $333
4 | J
S [Ag nal — 3 1t1 4
[Ag Jeinal 2233[Ag Jinitial Ans

Q49:

Sok:- CaC, 0 o=—=—% Ga%=C,0°
Let s is the solubility then
Ksp=8" 8= V"qu: J20x10° = 4.47 x10°
CaC, 0= (3 +C,0*

S S 01+8
SKsp=2x10"=8(0.1+8)=1.18
S$=2x10®
[Ca* ] o axin® 2
[Ca™],., A440x10~ 4400 2200

times

il

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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Q50:
Sol:- Ksp (AgCly = 1.7 x107"°
Ksp (Agl)=1.5 x10"°
That ion will precipitate first which has lower
Ksp value i.e. Agl will ppt first
For ppt of AgCl to start

Queer = Kspyyey
[AgT][CT]=1.7 x107"°

(= 1.7x10™"
[Ag']
Also [I'] at this instant
_ KspAgl 1.5x107"
[Ag"]  [Ag’]
H 31.5x10—'°x [Ag']
SHOE] AR LY

M) 13,1610 Ans
[Cr} i
Q51:
Sol:- moles of Mn®* = 2 x 10™* moles (in 1 1'11; 22 x10EM
moles of Cu®* =2 x 10 moles (in }Wg} -5 xi@"‘
[H;S]. 0.1 M, [HCIO4] = 0.003 M
HS=R2H' . + $*, K=K K,
Initially 0.1M 0.003M 0. =1 x107 x1.1 x10"*=1.1 x10*
Ateg" 01x  (0.003 ﬁzv;) 2’%&

2
SK=11x107 = QM

—x

: -6
‘ m&;@Q” %—*——x;gﬁt(x ,
Lo R %.ﬁq . i

=1.22x107""

_ huxlo®
+.0.9x107°
S [8¥1=122 x10" M
~.QMnS = [Mn*][$*]=2 x10™* x1.22 x10"7 = 2.44 x 10! < KspMns
So Mns will not PPt
QCus = [Cu*] [ §%]=2 x10*x1.22 x10"7 :
- 2.44 x10™' > Ksp Cus
So Cus will precipitate
Cu will precipitate till Q < Ksp

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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Cu! + §— CuS
Initially 2x107 <0.1( from H,S)
Finally 0 Bl [ S |
Now CuS=+== Cu** + §%
0 1.22 %108 Ksp=S (1.22x1077 +S)
8 x1077" 8x1.22x107"
=37
:vﬁi‘L_,,:s.ssxm-” 2 (Cu™)8=6.56x10"'M
1.22x107"
z =2}
% of Cu** on precipitated = %XIOO =328 x10"% Ans
X

If[H']=10"M
H,S =—=22H" + § K=K, K;=11x10*
Initially 0.1 M 107 0
At eq-" Gl=y  107+%2y vy

SN2
Aldxton =90 VY qpny
0.1

y=1L1x10"° =[5 ]=1L1x10"M
"o Quns = 2x107%1.1x 107 = 2.2%107™ > KspMn$S -
; " So ppt of MnS occur
Q52:-
Sol:- Let [H']=xto present the ppt of ZnS
H, Se———2 21" +§*

Initially 0.1 x e 5
(}.1_}, X+2}' y Y
Lixion = B2y (x+2y)'y
T v\.._’-“'__:_ I 0'1 -y 0.1

(x4 29 y=11x1072 = (1)
Also to ppt onm not to occur

Qs Kspy,

[Zn™"] [S*] < Kspans

107 x[$* 1< 1x107"
1x107

107

L y<lxle”®

So(1)- (x+2y) .y <1.1x107%

[s*]< => [ST]<1x107"

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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LIx10™
< —
Ix107%
x<1.1x107
AH l=x<LIx10°M

\ .. PH <2 Ans
Q53:-

Sol:- PH" =3.5
[H']=3.16x10™*
S HSe=—=2H'+ g%

=T

Initially 0.1 3.16x10" ¢

At egb 0.1-x  3.16x10*+2x x

K=11x102 < (8:16x10™ +2x)(x)
0.1-x
-4
1.1x10% = 8:16x10%
0.1

T
3.16x10°2

. QFes =[Fe*][S*| = 0.002 x 3.48x107™"
6.96x 10 < kspFes

oy So precipitation doesn’t occur

=3.48x107"

Q54:- ;
. “ 5
PH = PKa +log [CH,COONa|
; [CH,COH]
0.15 3
e log(l 741+log{ J [
=5+1lo =5 -
'255 g 5xl.74) 5-0.46
I ]_29x10‘
H,S =——= 24" 4 S*
Initially 0.1 29%10°
Ateg- 0.1-x  29%x107°49y 4
; o (2.9x1075) -
S lixig e B 2x107 2 =841x10"x

0.1

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circular Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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8

Initially 0.004 x For mation constant = lg— =large
Finally 0 x-0.008 0.004 So complete reaction occur
Now Ag(NH,),'w=———= Ag” +2NH,
Initially 0.004 0 (x-0.008)
At eq- 0.004 -y y x-0.008+2y

Alg,y=18%107

S0 0.004-y = 0.004
x-0.008 +2y = x —0.008

(Ag (%) [NH, J* _ 1.8x107"x(x - 0.008)?

2 kdiss = -
[Ag(NH,),’] (0.004 - y)
6x10-° = 18x107%(x - 0.008)*
0.004

% x107° = (x - 0.008)*

3.65x107 = x-0.008
X =0.0365 + 0.008 = 0.045 mole / lit

*INH] required to present Molarity = 0.0445 M Ans
Q57:-
Sol:- (1) CaF,e=——====RCa? 4 OF" ksp!
=X Cx 2K 2y,
(2) SrSrFz=———% Sr?" +2F" Ksp, =2.9%x10°*
"y Y 2V +2x
For (1) Ksp, = x(2x + 2y)* =4x(x + y)*

=3.9x10™"

Ksp,y(2x +2y)* = 4y(x + y)’
Ksp, + Ksp, = 4(x +y)(x + y)’ = 4(x + y)’

Kop, x Ksp, J% = (2.939 3 Lo g ]%

(x+y) = (KB .

(x+y)=0,9%107
Ksp, =4x(x+y)’ =4xx(0.9x107%)

3.9x10™" =4x(0.815x107°)

=11
x=o2X10 g 19,10°M
3.26x10 s

- From

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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FromKsp, = 4y(x + y)’

-9
:_@__10_6 =889x10"M
3.26x107 Ans
NHp
Q58:- -~ (aniline) lone pair on Nitrogen is in resonance with ph ring, so is a weak base. The

basic strength can be increased by using an acid of greater deficiency of e

Q59:-
Sol:- Acidic strength tells about how much of acid to give H" jon whcreas acid conccntmnon
means have much acid is dissolved in water,
Q60:
. 2NH,e—= NH,” + NH,"
Sol:- ¥ d
acid base
Q61:-
Sol:- H,SO " H' + HSO,"
Initially 0.15M 0 0
Finally 0 0.15M  0.15 M. (complete dissociation) A
HSO,%=—= H'+S0,*
Initially 0.15 M 015 0
Ateg- 0.15-x 0,1s+x’"' X
oy 02}(10&2 . [H'][SO, °"1ﬁ (0.15 +x)x
'[HSO, "] 0.15-x%
Solving we have (quarddr;ic'diq has to solve)
%= 8.9x107
[SO4 ] s o 8§§x 10 M

© Ans

Q62:- HCOOH + NaOH‘““"HCOONa+HzO

50 ml < 10 ml

0.01 M 0.1 M
Initially 0.5 mmole 1 mmole
Finally 0 0.5 m mole 0.5 mmole

. [NaOH] = pE_ 8
60 600
.'.[OH'}:—5 M
600

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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HARIOM TOWER

SO {H*]"‘M

7 (assuming monobasic acid)

- PH=-logM

Hydroxides are T¢(OH),,Ksp, =7.9x107"®
Cu(OH),,Ksp, =1.6x107"¢

By complete dissociation

[OH"] = 2 x {[Fe(OH), |Cu(OH), }

= 2x0.015M = 0.03M

Fe(OH),«=— Fe?' + 20H"

=X X 10-]4[M

Eu(OH), w=——=Cu® +20H"

-y y 10 /M
For complete dissociation x+y = 0.015 M

A 2
Ksp, =7.9x10°'5 = x(+1o =
M

o 2
Ksp, =1.6x10°" :y[+113 14}

14 32
Ksp, + Ksp, ={x+y](+10 )
M 1

7.9 % 10--15 = 0‘01-5{4*]0_]4}
M

5.26x10°" = +107¢
M

o
~7.26x10°7

M=1377x10" . PH=-logM =786

RANCH CENTRE : 606, 6th Fl oor,

Ans

Hari om Tower ,
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Q1:Ans(a):- Kw=[OH ] [OH] = Ix107*at 25'C
Q2:Ans(d):- Btw none of the answer written is correct

~14
K=ol g
Ka 10
Q3:Ans(d):- PK, =5 PKa=PKw-Pka=14-5=9
Q4:Ans(a):
NH, + H,0——NH," + OH"
Initially M  excess 0 0
At e_q-l’ M-x excess X X
2 2
~Kb=18x10" =2 =X
M-x M-x
Alq, x=15x10?
7 =6
=ﬂ9_-§-=0.1251\4+1‘5x10'3
1.8x10

Q5:Ans(d):- a):- Ka- 10°

b} :-PKa:- 0 Ka = 107

¢):-PKb=10:-Kb=10" =Ka=10"

dy=Kb=10" :-Ka=107 — Strongest acid
Q6:Ans(a)

The value of Kw will be always saine at constant temperature
Q7:Ans(c):- .. [H,O*r] =10

For pure water, [H;0'] = [OH] = 10

~.Kw =[H;0"] [OH] = 1072
Q8:Ans(b):-PH=4 [H']=10"M :

[Acid] =107

.".so acid is work

e .
Q9:Ans(d):- [KOH] = i%: 10°M

" [OH"]=10"M "-POH=3
~PH=14-POH =11
Q10:Ans /
H' from 0.1 N HCl = 0.1
H' from 0.1 CH;COOH = negligible due to common ion effect
. [H'] total = 10" '
PH =1
Q11:Ans(d):- Will be slightly less than 7, because of pure water PH =7; since very negligible
amount of acid is added so PH will be slightly less than 7
Q12:Ans(d):- PH = 7 because the acid conc-" is too less to consider

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
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Q13;Ans(a):-PH=2 [H']=0.01
[Acid] = 0.01
.".so the acid is strong
Q14:Ans(c):- As T increases, Kw increases,
So H' conc-" also increases and hence
PH will be less than 7
Q15:Ans(a):- Since NaCl is salt of strong acid & strong base. so won'’t effect the Ph of the sol-"
Q16:Ans(c):- At T > 25°C, Kw is higher, so H® will be > 107M.
So for neutral sol-", PH < 7
Q17:Ans(d):- Will be slightly acidic so PH <7
Q18:Ans(a):~
Ka[HA]=1x10"
HA+==> H' + A

0.1 0 0
0.1-x X X
x? ;
1x10% == x=10" PH=3
0.1
Q19:Ans(b):- [HCI] = o1 107
1000

.PH = 4 because NaCl doesn’t t;:ffcct PH
Q20:Ans(a):- PH = PKw — POH = 14-14=0
Q21:Ans(c):-
Q22:Ans(b).(c)
Addition of more HCI lo the sol“ will decrease the PH of the solution.

.,, ey

Q23:Ans(a) 1.8x10°* =a:> x=-\f1.8x10"" =1.34x10"

g.. ;

[H+ —10/34 104:>PH—1!I3 Ans
[salt]
24:Ans(c):- PO me
s "s“{ Q i ®base]
POH X PH=14-4=10
o [Salt]

25:Ans(a):- PH=PKa+1
Q (@) o8 Acid]

If iaF:i is increased by 10 times, so PH will increase by -I.r
ci

Q26:Ans(a):- Hydrolysis involve breaking of bonds, so is always endothermic.

Q27:Ans(d):- PH=7+ %(PKa —PKb)

..Soon Ka & Kb PH will be less or greater or equal to 7.

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
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Q28:Ans(b):- Hydrolysis percenfage doesn’t depend on conc-"
Q29:Ans(b):- For a strong acid & weak base salt

e.g. NH,Cl
NHy” + H;O0*=®=NH,0OH + H'
M -xM excess Mx Mx
CKw _ (Mx)(Mx) _ Mx* 2

= Mx”*

Kb M@-x) =l-x

/ Kw
X =
KbxM

\Q30:Ans(b):- Ksp doesn’t change, solubility changes.
Q31:Ans(a):- If Q =[Aq "] [C]] < Ksp

- then less amount of ions are present, so sol-" is unsaturated sol-"+
Q32:Ans(b):- AI(OH),+=> A" +30H"

KsP =8. (3S)’ = 27s8*
Q33:Ans(b):- Wt of BaSO, = lg
Let the volume of water needed is v lit
|

33 1
M = = —
S | i 6 5

~Ksp=S> S=KSP =I.1x10°*

1 3 10°
——=1.048x10" =>V=
233V 244.37

= 4501it

0.00223
%

Q34:Ans(d):- KsP =( ]‘: (lf)‘s )it =10""-0.1xS

S =107 mole / lit
Q35:Ans(a):- For ppt to occur, Q > KSp
When equal volume are mixed, then conc-" become half.

-S —
(2) 0=1—%—x]2;=%x10'“ =2.5x10" > KSp

So ppt occur in case of a
Q36:Ans(a):- KSp of Pz; will be less because it will produce more no. of 1ons. Also M, x1 QY
have same solubility.
KSP Pg; = 27S*
KSP M;X = KSPgy; = 48’
Q37:Ans(c):- PKb = 10.83
PKa=14-PKb=14-10.83=3.17
Ka = anti log (- 3.17) =6.76 x10™
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Q38:Ans(d):- KSP = (2y)* (3Y)* = 108 y°
Q39:Ans(d):- For most effective buffering, they (buffering component) will have greater value
Q40:Ans(a):- when 9.99 ml of 0.1 NaOH is added

[H]= A 5 0adl molese Sl
20 20 2
PH =4 — log2.

When 10.01 ml of 0.1 M NaOH is added
[OH] = 1.001-1 000! 1X104
20 20 2
POH =4 —log2
PH=14-POH = 10 + log 2

Q41:Ans(a):- One drop has 10™ M of acid so that PH becomes 4

~.So,pH=4
When 2™ drop is added 10™ M is again added
[H1=2x10"M =>PH= 4-log2=37

Q42:Ans(¢c):- CH,CO0"”’ +H,0——CH COOH+QH‘ ’+NH —v—)NH OH

Both H" & OH" are furnishing, so degree of dlsso{:latlon is maximum.

Q43:Ans(b):- Will be slightly basic, so PH will be shghtly_\\gregter than 7
Q44:Ans(b):- act as acid, so will have PH slightly less than 7

Q45:Ans(c):- PH =7+ %PKa 5 -;_ PKb |

RANCHI

~Ka=Kb = PKa=PKb ™~ " PH=7

CENTRE :
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