Solutions FOR GET EQUIPPED JEE ADVANCED AND COMPREHENSION
Q1 [C]
Sol.  moles of H,PO, =0.2x50= 10 m moles

moles of Na,PO, =0.2x50= 10 m moles

H,PO, + Na,PO, —H,PO, + HPO?*
10 10 0 0
0 0 10 10

Buffer of NaH,PO, & Na,HPO,

H="Pka, +1 [HPOi‘] 8+logl=8

pH=rKa, +10gF———==0+l0gl=
? [H,PO;, |

Q2 [A]

Sol.  Inone litre initial pH=7

Final pH =4; [H" |=10"*
[H*]bydrop =10 -107 =10

Moles of H*in 1L =107*

So total moles after 2 drops = 2x10™ in 1L
pH=4-log2=37

Q3 [D]

At pH = 7.4 the best buffer is of H,PO, & HPO?

[HPO} |

Using 7.4=8+log=———=
[H2P04]



H,PO, + NaOH—— NaH,PO, +H,0
S5mmole x=5
0 0 5m moles

NaH,PO, + NaOH—— Na,HPO, +H,0O
5 X
5-X X

Solving, 7.4=8+log (Lj
5-X

(&
X
NN

x=1

total 5+ 1 =6 mmoles =0.1xV ml

V =60 ml

Q4 [A]

Sol.  If both MX and MY starts ppting simultaneously then

Ksp B 10—10

[M]= [x] o1

=10"°

then K,, (M,Y)=[M"T[Y?]
=(10°)"(0.02)=10®
In Pure water for M,Y

453 =102

1
107 )3
S=
4

Q5 [B]




Sol.  Isoelectronic point implies net charge on the species must be zero so considering it as triprotic

acid 2™ jonisation of H* must be complete so it will be amphiprotic & pH = Pka, +Pka,

_ 8.96+10.53
2

=9.74
Comprehensions
Q.13 [A]
Sol.  The stronger acid will be more deprotonated than weaker acid at same pH
So it will be less protonated
A & B curves are protonated
Q.14 [C,D]
Sol.  for same acid lines must intersect at 0.5 as ordinato, So A & C are pairs & B & D

Q.15 [B]

SOI' pKa(stronger) = pH = 5 Kastronger :10_5
pKa(Weaker) - pH =7 Ka(weaker) :10_7
-5
10 100
10
Q.16 [C]
. - TR + Ksp 10 -5
Sol.  First [ Br- | starts precipitating in the form of AgBr,, when| Ag” |= Br | =10—_2=10 M
r

after which [Ag loluﬁon [Br‘lmuﬁon = K., remains constant so a hyperbolic curve.

Q.17 [D]

Sol.  When AgCl ,starts precipitating

(s)

. Ky 10°
[Ag :Isolution - [C'f:l - 10‘2 =10 ’




3

[Ag+]ppt =[B|r-]ppt =107 —18_7 =102-10"

[Ag+]total =107 +102-10" = 0.0109

Solutions FOR EXPERTISE ATTAINER SUBJECTIVE
Q.1

Sol. [OH™]=25x10"x2=5x10""M
POH=3-log5=2.3

@ For POH to be doubled

2

[OH_:Ifinal - |:OH_:|initiaI
=25x10"° >10"°s0 [OH‘]Water negligible conserving moles of [OH‘]from Ba[OH],

25x10°xV =5x1023x1

-3 3
v=10" 100500
25x10° 5

Water added =200 -1 =199L

(b) POH to be tripled

[OH i :Ifinal - |:OH . :|i3nitial
=125x10"° =1.25x10" <10°®

So [OH‘]Water in significant

: . . 107 .
[OH :Iwater =[H :IWater =|:H :Inet =W=8X10 M

Conserving moles of [ OH™ | from Ba[OH],

(12.5><10_8 —8><10‘8)><V =5x10"°x1



45x10°%xV =5x10"3

V= 5x10°°
45%x10°®

5

(c) not possible as POH cannot be more than 7
Q.2

Sol.  pH,=3-log2=2.7
1
pH, :E[pKa—Iog Cl=27

On mixing the new concentration are

[CH,COOH]=0.1M [HCI]=10°M
CH;COOH—=CH,CO0" +H" HCl — H° + CI
0.10 s\
01(1-a) 0.10 g 0 10
+10 +0.1a

0.1 cannot be neglected compared to 107

_(0.1a.+10%)(0.1a)
“a= 0.1(1-a)

=2x10"; 1-a~1

(o.1a2)+1o-3a —2x10°

o?+10%a0-2%x10* =0

o ~107 +410* +8x10* -1072 +3x107
2

2

=107

[H'] =01x107+10° =2x10°

pH, =2.7



-2 ) [

pKa =pH-log (Lj

1-a

log (Lj =pH - pKa
l-a

o

:10pH—pKa
l-a
B lopH—pKa B 1
o= 1+10pH—pKa - 1+10(pKa—pH)
QA4
Sol.

@ For pH to be doubled

[ D =M T

Cioy = (CiO‘i)2

= (JCKa) =0.1x2x10°

=2x107°

2 2
Also, &% _ G4 _ 5 10

—a; l-o



(o)) _y 50
1-o,

2x107° ><(ocf ) =2x10"

A _10; =20
1-a, 11

C, =2x10° ><E =22x10"°
10

Conserving WA C,V, =C)V,

6
VA
22
6
Vo =| 21 || ~ 454530
22

(b) Not possible as pH cannot be > 7

Q5

Sol. Zn(OH)Z(S) = Zn*? +20H"
a—(s,+s,) s, X

K, = [Zn*][OH-T
=S x> (1)

Zn +40H" =[zn(OH), |

) [zn(oH), T

[zn?][oH T

Zn(OH), (s)+20H" =[zn(0H), |

a—(s,+s;) X s,



(Ksp)zfo—:sl—szzs2 (s, ~s,)
§? = (1.2><10-”)2 «10% =1.44x107'®
s=1.2x10"°

Solubility of Zn(OH), is s, +s, ~ 25 =2.4x10°M

2(

17
[OH‘]:X:\/KSF’ :\/1.2x10 :\/107"8:10"4

S, 1.2x107°
POH = H
pH=10
Q.6

Sol.  Initially saturated solution of Ca(OH),so Ca(OH), dissolved is given by

Ca(OH),, = Ca™+20H

)
S 2s

K, =45’ =4.42x107°

-5
S_s 4.42x10
\ 4

=0.022 M

Moles dissolved = 0.022 x % =0.011

When NaOH is mixed volume is doubled

Ca(OH), = Ca* +20H"

S, <S§
s, (25,+02) (5 <)



(s,)(2s,+0.2)" = 4.42x10°
(s,)(s; +0.1)" =1.105x10°°
Neglecting s,

~1.105x10°°

S, =1.1x10
0.01

moles of Ca*dissolved =1.1x10"%x1moles
moles of Ca*™ deposited =11x107°—-1.1x10" =9.9x10>moles
moles of Ca(OH), =9.9x107°x 74 gm =732.6 mg

Q.7

Sol. Fe™ 1ppm=1gmin10°gm

= 5—16m0|es in 10°L =1.78x10°M

Fe* ¥ SCN~  —==[Fe(SCN)]"

1.78x10° X 0

(1.78x10-5 —6x10-6) (X—6><10‘6) (6><10‘6)
6x10° 1 10°

(L78x10°—6x10°)(x—=6x10°)  Kypigion 7142

6x10°° _10°
(11.8><10‘6)(x —6><10-6) 7.142

x-6x10° = X142 _ 561,10 0.0036 M

11.8x10



Q.8
Sol.

If: f%aaf( JJ\/}%’ ? C 6 x)H

pon = PF, + / it )
i

=4 = . [7(
<)

oz = b4

- (an?; D1
[,’Jﬁq,-r—7 - ﬁl.f__,g)l = 0-2
(';v”?? = 02 81 b

Vﬂh = f}(b- = Rpeg



Q.9 Biley — R4 -+ w
Sol.
fka--o-rJ Lg,;_x) (5-1)

. | 74
/Qﬂﬂ-Jr 5 Q_NH;; T__—: ("Ql_{] (NHE)LJ

:(f@.L—-if.) {i {:-—'E.'Jri) 4 x')

{0 1)1( Im_g)
((f ::}-'2‘)?’ = _LD_EQ_A 1e°
= feé xiot 6




Sol at ﬁEF? = Yxio°M

Sol.

(f

priz, & — logl = kY
Ph = Fkﬂ = J}Eﬂ(a KI_)_______
Pec=u-a | [Fa=uxi®

o Aeldic coloy (A)

(7] > 4(8] .
Tro) > 821 %1]7{ :
ph = Loy + Lo [’}')




Q.12

Sol. Ce

ks

—

(1

PMoivm  Leackion

Fop

Ky ¥ (

o 0~

.,—”
a1 SN
= 12
I.gxmg

)

+
Mg()h)Z + LNy — ?,,r\)h_Z - 2;1210 _f,yzg-fl

Mj (0”)1, —== Mg"" 200~ (D

~@

NH," +on~

® - 2+F)

~ - g
- o

(-8]*
_ 2.08x10 &

—

|
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L — -
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QU (@) hpo, + Naon —e Natfl, -+
Sol.

Sty
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e e
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& &
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Y je D
o & L
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Hfﬂw =S Hzfdg n&f;m] J
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Q.16 LN, + Um0” 4 yg —> RNHOH + SH,0

Sol.

200 ™y
-0l M
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i |
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SQ.IIB Hig = Mg & Eip
ol. (é (5.,-,()
AR Hz(] = Hn 4 O~ Ew
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Q.19 poith bl oF Lehones an e
Sol.
%ﬁ E): A Hfrﬁ{'. —= -'gff’u’j¢ Lt

P; 5@ =
E +H, 0 = o +on " (% P#’{, ={1:7

'{j + H' o AHT
[0 z =

ke o)

pon = pky + lﬂﬂ /{%’“‘f]
{2

Y=24 = (I-9 4 ?@7 (3-._)
Ip— X

~0'2 = quj(Fx)

o~ - 2
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gﬂ-fe as ph T aciclic Wﬁ J
| Ludrae C}M.?MF (et W T

(P‘ ) [isne A= ﬁifﬂg”

= M b0y
= HeOL*
D - PQL}#

UQ’J At intes sechion d? A -0
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e — 4.7
pH= P¥a, 7
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