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GENERAL INSTRUCTIONS
The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/

bubble in the Response Grid provided on each page.

You have %0 evaluate your Response Grids yourself with the help of solution booklet.

Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

After completing the sheet check your answers witlh the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice

questions. Each question has 4 choices (a), (b), (¢) and (d), out of

which ONLY ONE choice is correct.

Q1

Q.2

RESPONSE GRID

The solubility product of chalk is 9.3 x 10-8. Calculate its
solubilityin gram pcrlitre—

(@ 03040 gram/live (b) 0.0304gram/litrc
(c) 2.0304 gram/lizre (d) 4.0304gram/litre
Maximum conduclivity would be of -

(@) K;[Fe(CN).][0.1 M solution]

(b) K,[Ni(CN)4]0.I1M solution]

() FeSO,.Al,(SQ,);.24H,0 [0.1 M solution]

(d) Na[Ag(S,0,),] [0.1 Msolution]

Q3

Q.4

Calculate pH of the buffer solution containing 0.15 moles
of NH,OH and 0.25 moles of NH,Cl, K, for NH,OH is
1.8 x 1073,

(a) 7.034 (b) 9.04
(c) 8.043 (d) None of these
0.15 mole of pyridinium chloridc has been added into

500 cm? of 0.2 M pyridine solution. Calculate pH of the
resulting solution assuming no change in volume.

(K, for pyridine = 1.5 x 102 M)

(a) 4 (b) 9 (c) S (d) 8

The solubility of CaF, inwaterat20°Cis 15.6 mg per din?
solution. What will be the solubility product of CaF, ?
(a) 4.0x10* (b) 80 x 1078

(€) 320 x 1012 (d) Nonc
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Q.6 Given thesolubilityproduct of A;B, is 2 x 1073 What will
be the solubility in moles/litre?

%1030 )"
®) [ 108 J

d) Al

(@ (1.85x1073Hl/5

[10—28 .
© (Ts300 ]
Which of the following pairs constitutes a buffer ?
(@) HNO;and NH,NO,  (b) HCland KCl
(c) HNO,andNaNO, (d) NaOH andNaCl
The solubilityof AgClis 0.0014 g per litre at 1 8°C. What will
be its solubilityproduct at 18°C? (Molecular weight of AgCl
=143.5)
(a) 3.952x10°1° (b) 0.0952x 10710
(c) 1952x10°1° (d) 0.952x 10710
A salt M, X, dissolves in water such that its solubility is
x g. mole/litre. s K, is—
(a) ® ®) 6x2 () 108x° (d) 6x°
Q.10 The solubilities of AgCl in water, in0.02 M CaCl,, in 0.0 1M
NaCland in 0.05MAgNQ; arc Sy, S|,S, and S, respectively.
Which of the following rclationships between these
quantities is correct ?
(@) S¢>8,>8,>5; () S¢>8,>S5,>5;
(©) S4>5,=5,>S, (d) §4>5,>85;>§,
Q.11 Solubility product of AgCl is 2.8 x 10~19a125°C. Calculate
solubility of the saltin 0.1 M AgNO, solution
(@) 2.8x10%mole/lite  (b) 2.8x 10" 1*mole/litre
(¢) 32x10%moleslire  (d) 3.2x 107 2mol¢/litre
Q.12 What amount of sodium propanoate should be added 1o
one litre of an aqueous solution containing 0.02 mole of
propanoic acid (K, =1.0 x 107 a125°C) 1o obtain a bufler
solution of pH 6 ?
(@ 0.1M (b) 02M

Q.7

Q.8

Q.9

(¢ 03M ({d) L3m

DPP/ C (14}

Q.13 What will be the pH of the solution, if0.01 molc ofHCl is
dissolved in a buffer solution containing 0.03 mole of propanoic
acid (K, = 1.0 x 10-) and0.02 molesof salt, a125°C ?

(a) 34 (b) 44 (c) sS4 (d) 64

Q.14 20 ml 0f 0.2 M NaOHis addcd 1o 50ml of0.2 M CH;COOH
togive 70 ml of the solution. What is the pH of'the solution?
(The ionization constant of acelic acid is 2 x 10°9)

(a) 4.522 (b) 5568 () 6522 (d) 7568

Q.15 The concentration ofH' ions in a 0.2 M solution of HCOOH
is6.4 x 103 mol L~! . To this solution, HCOONa is added so
as lo adjust the concentration of HCOONa 1o one mole per
lirc. What will be the pHof this solution? (K, for HCOOH is
2.4 % 10~ and the degree of dissociation ol HCOONaiis 0.75)

(@ 3.19 (b) 419 (c) 519 (d) 619

Q.16 What amount of HCI will be required 1o prepare onc litre off
a bufler solution (containing NaCN and HCN) of pH 10.4
using 0.01 moleofNaCN?

Given Ky, (HCN)=4.1 x 10~!*
(a) 8.55x 103 mole (b) 865 x 10¥ mole
(c) 875 x 103 mole () 99x10“4mole

Q.17 Calculatc the pH of a solution which contains 10ml of | M
HCland 10 mlof2MNaOH

(@ 117 by 127 () 8 b7 (d) 10.7

Q.18 Calculate pH of a solution of given mixture (0.1 mole
CH;COOH + 0.2 moleCH;COONa)in 100ml of mixture.

K,=2x107)
(@ S (b) 5.6 © 6.6 (d) 76

Q.19 Calculate the pH of a buffer solution prepared by dissolving
10.6 g of Na,CO; in 500 m! ofan aqueous solution containing

80mlof IMHCIL(K ,for HCO; =6 x 10-'!)
(a) 86 (b) 96
© 116 (d) 126
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Q.20 What volumc of 0.1 M HCOONa solution should bc added
to 50 ml 0f0.05 M formic acid to produce a buffer solution
of pH=4.0? (pK, offormic acid= 3.7)
(a) S0mi (b) 40ml  (c) 30ml (d) 6Omi
Q.21 Saccharin (K_ =2 x 10~ 12yis aweak acid of formula HSaC. A
amount 4 x 10 4 mole of saccharin is dissolved in 200cc
water of pt = 3. Assuming no change in volwne, calculate
the concentration of Sac. ions in the resulting solution at
cquilibrium.
(@ 2x107ZMm ®) 3x10712M
(c) 4x10'2Mm (d 5x1012M

DIRECTIONS (Q.22-Q.24) : In the following questions, more
than one of the answers given are correct. Select the correct
answers and mark it accordingtothe followingcodes:
Codes :
(@) 1,2 and 3 are correct () 1 and 2 are correct
(¢) 2 and 4 are correct () |and3 arecorrect
Q.22 Which of the lollowing mixturcs forms abasicbuficr?
(1) NH,OH+NH,NO;
(2> NH,OH+NH,(C
(3) H,CO5+(NH,),CO4
(4) CH;COOH +CH3;COONa
Q.23 Thc solubility ofa sparingly solublc salt A By in watcr at
25°C is 1.4 x 10-* M. The solubility product is 1.1 % 10711
The possible valucs of x and y arc :
M x=l,y=2 ) x=2,y=1
3) x=0,y=3 () x=3,y=0
Q.24 The solubility of silver acetate in pure water at 25°C is
835 gL 'and61.8 g L"! in an acid solution of pH = 3.
Choosc the correct options-
(1) K, of silver acetate is 2.5 103
(2) Dissociation constant of acctic acid is 1.8 x 10-°
(3) I(sp of silver acetate is 2.5 x 1072
(4) Dissociation constant of acetic acid is 1.8 x 10-3

DIRECTIONS (Q.25-Q.27) : Read the passage given below and
answer the questions that follows :

pH of an acidic or a basic buffcr can be calculated by
Henderson-Hasselbalch equation.

[sal]
[acid]

For acidic buffers, pll = pK, +log——=

[salt]
[acid]

Jsal _
[ ]10

Q.25Calculate the ratio of pH of a solution containing | mole of
CH,COONa + I molc of HClpcr litrc and of other solution
containing | molc CH,COONa + I mole of acctic acid per
litre.

(@ 1:1 (b) 2:1
(e 12 d) 2

Q.26 Calculatc the pOH — pKy, for the buffer, 0.20 M NH,,

0.40M NH,Cl, K for ammonia = [0 -

When

=10, then, pH= 1+ pK, and

When »thenpH =pK I

(a) 0.50 (b) 0.60
(c) 0.30 (d) 0.75
Q.27pH of 0.01 M HS™ will be -
log C
@ pH=7+5% 5
B pK, logC
(b) pH=7~ = L
K, +pK
() pH=1E2
2
pKa—pK
(d) pH=7+(7—b)

21.@OOO@
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DIRECTIONS (Q. 28-Q.30) : Each of these questions contains
two statements; Statement-1 (Assertion) and Statement-2
(Reason). Each of these questions has four alternative choices,
only one of which is the correct answer. You have to select the
correct choice.

(a) Statement-1 is True, Statement-2 is True; Statement-2 is a
correct explanation for Statement-1.

(b) Statenient-1 is True, Statement-2 is True; Stateinent-2 isNOT
a corrcct explanation for Statement-| .

(c) Stalcment -1 is False, Statcment-2 is Truc,

(d) Statement -1 is Truc, Statcment-2 is Falsc.

Q.28 Statement 1: Sb (IIl) isnot precipitated as sulphide when
H,S is passed in its alkaline solution.

Statement 2 : The concentration of S*~ ion in alkaline
mcdium is inadequate for precipitation.

Q.29 Statement 1 : An ionic product is uscd for any types ol
clectrolytes whercas solubility product is applicable only
to sparingly soluble salts.

Statement 2 : Ionic product is dcfined at any stage of the
rcaction whercas solubility product is only applicable to
the saturation stage.

Q.30 Statement 1 : BaCO, is more soluble in HNO, than in plain
water.

Statement 2 : Carbonalc is a weak basc and rcacts with the
H* from the strong acid, causing the barium salt (o
dissociate.

28.0®OO@ 29.@®O@
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b)

CaCO; = Ca®* + CO?~

Lctthe solubility of CaCO5 be s’ moleper litre
~ K= [Ca?][CO3*] = 5.

~s= Ky, = v9.3%0 =0.000304 mole/litre

Solubility in g/l = mole/litrc X Molccular wt.
=0.000304 x 100= 0.03042ram / litrc

For samc concentration, the conductivity will depend
on the number of ions produced in solution. Now,

1,0

K, [Fe(CN)(| 29 4 3K*+[Fe(CN)F*~ = 4ions

K, [Ni(CN),] 120 2K* +[Ni(CN), /> = 3 ions

H,0

_H0 | Fe2* 4 4S03°

FeSO, - Al (SO,), 24H,0

+2A13 = 7ions

Na[Ag(8,05);] —H2% 5 Na® +[AR(S,04),]"
= 2ions

. Fe8O, - Al(SO )5 - 24H,0 gives maximum ions
and henee shows maximum conductivity

Applying the ¢quation,
B [Salt]
OH=log —logK
B > |Basc] 8%
] a2 log 1.8 x 1073
= y = 4 X =
0g s ~log 1.

=log5-log3—log 1.8 x103=496
pH =(14-4.96)=9.04
Concentration of pyridinium chloride
=0.15x2=03M.

|Sali]
|Basc]

pOH =log -log K,

] O log 1.5x109=9
— T — '3 X —
0g 0‘2 ogl.

[OH"] = 10POH =107
pH=(14-pOH)=(14-9)=5
Solubility in moles per dm3

15.640°F
~ 78g/molc

-+ CaF, = Ca%" + 2F-

o [Ca2t[ =30 % 10+

and [F7]=2x2.0>10"*

Henee, solubility product Ky
=[Ca||F |
=[2.0x10%[4.0x 104
=32x 1012

=2.0x10"*

(6)

()

(8)

)

(10)

(11)

(12)

CHEMISTRY
SOLUTIONS

(b

©

@

(©)

(2)

b)

14

K, 0fA3B, = 2x 1073,

A;B, = 3A%" +2B3

Assuming ‘s’ is the solubility of A,B,
. 8 = 5

then K, = (3s) (2s)2=108s

1/5
2x107%°
108

K

sp

108

s =5 s =

HNQ, is a weak acid and NaNO, is its salt with a
sirong basc.

4
=0.9757 -5
1235 0.9757x1(r

Solubility product Ksp= [Ag'][CIT]

=5 x5=52=(0.9757 x 107 )?

=0.952x 1019

Solubility of M, X, = x gin mole/litrc

M, X, = 2M*? +3X2

- (M3 =2x

[X2)=3x

Solubility product K = (2x)2 (3x)*=108 x>

Solubilityin molcs=

Solubilit Solubtlity product
ility= - -
R Conccentration of common ion

. § =—E =50K

T 0.02 s

S Ksp 100K

2001 P
K,

S.= —L _j0K

3005 R

S0,8,>5,>8S;

Again solubility will be greatest in waltcr.
So0,5,>8,>S§,>85;

In 0.l M AgNO;

AgNO, = Ag "+ NO,~
AgCl=Agr+CI”

K,,=lAg"][CI ]

Now [Ag*]can be taken as [AgNO,] while
|CI is the solubility of AgCl

Ke _28X0™
A O
. Solubilityof AgCl=2.8x10"? mole/litre
Using the expression

|Sal]
[Acid]

#El7

pH = pK, + log



(13)

(14)

15)

(16)

()

@)

b)

Q)

[Salt]

[0.02 M]
[Sai)

[0.02 M]

We get, 6=—log (1.0 x107%) +log

Which gives 6= 15 + log

LSalt] =10or[Sall]=02M
or [0.02 M] =10or [Sall]=0.
= Salt]
H = pK, + log 1531
P P T O i
=—log(l.0 x 103)+] (92 000
eE %8 (003 Fo.01)
{ |
= + y | — =§— —
5+log 7 5-0.6=4.4
The addition of NaOH converts equivalent amount of
accticacidinto sodium acctatc. Hence,

Concentration of acctic acid aficr the addition of
30

NaOH= — x0.2M
70

Concen. of CH;COONa afier the addition of NaOH
29

=—x02M
70

Hence, using the cxpression
[Salt]
[Acid]

pH ZpKa+|0g

s T 20 '
:_I ¥ l +| ¥  —
0g (2 x )+ log 30

= 4699-0177=4522
Assuming that the addition of HCOONa suppresses
the ionization of HCOOH, we can use the expression
[Sall]
|Acid]
Since saltis 75% dissociated, we will get

pH = pK, + log

0.75
pH = —log(2.4 x 10™%) + log 02

=3.62+0.57=4.19

The additionof HCI converts NaCNinto HCN. Letx
be the amount of HCl added. We will have.
INaCN] = (0.01 —x)
[HCN) =x
Substituting thesc valucs along with pH and K, in
the expression.

[Salt]
& [Acid]

pH = —logK, + lo
0017x

We get 10.4 =—log[4 > 10~ IUJ +log

0.017x

or 10.4 =9.4+log

0.017%
or log - =1

0.017x
=10

or
X

= 11x=1020orx = 9.9 x 10"¢ molc

(17)

(18)

(19)

(20)

(21)

© HCl + NaOH— NaCl +H,0

Meq. before 10x1  10x2

rcaction =10 =20 0 ®
Meq. After 0 10 10 10
reaclion

10
[OH7] Ieft from NaOH= —=0.5M

20
pOH = —log [OH]” =—log0.5
pOH =0.3
pH = 13.7
(@ Wec have
H=-logK, +I Laly
PE=ZI08 R, 7108 Matiq)
0.2 X000
; = | =5 0 -
- pH log2x 1@ +Iogm% 5
100
o) Na,CO; + HCl — NaCl +NaHCO;,
10.6
M., before —-= 1080 80 x1 0 0
rcaction =160 =80 » N
M, Alicr 20 0
rcaction
The solution contains Na,CO5 and HCO;™ and thus acts
as bulfer
=
pH = —log K, + log ICO—’_]
[HCO3 ]

_n 20
=—log6x10~" + log 0 9.6

(@ LetVmlol0.1 MHCOONa bc mixed with 50 ml of

0.05MHCOOH in mixturc

0.1>&
[HCOONa] = _
v 50
509.05
[HCOOH] = m
< pH=—logK, +1 m
o p ogK, OglAcid]
402374 1o W IXVIV +50)
HTITE T 5 (v +50)
V=50ml
4 _Er
(c) [HSaC] = X—°:2x1sz
20071000
HSaC = H'+ SaC-

Conc. before 2x1073 1003 0

dissociation



In presence of H ihedissociation ofHSaC is almost
negligible because of common ion effect. Thus at
equilibrium

[HSaC] = 2x 103, Ht =103

+

_[H'][SaC ]

K™ THSac)
' - [107][SaC ]
L2 X1 ie= 2 )GO—T]

s [SaC]=4x1012M

(22) () Basic bulfcr is a solution of a mixturc of a wcak basc
and a salt of this weak basc with a strong acid. Thus,
(NH4NO, + NH,OH) and (NH,OH + NH,Cl) fonn a
basic bullcr.

(23) ) K =1.1x1071"=(1.4 x 10-4yY xxy¥
So,wehaveput x+y=3

o —  1aXo™ — 110 _,
oo, BT 1X0 = 0 —
14X aXaXo ™ 196X4
Henee,x=1,y=2o0ry=1,x=2
(24) (@ CH;COOAg(mol. wt)=167and
235

= /11 =u.
67 mole/litre =0.05 M

Kp=52=(005)2=2.5x10".
Usc cxpression of salt hydrolysis to calculatc K

1
pH= 5 [14+pK, +log ClorK, = 1§ x 107

(25) (c) Casel-pHwhen 1 moleCH,COONaand 1 molcHCH
are presem
CH;COONa + HCl - CH;COOH + NaCl
Beforc rcaction 1 1 0 0
Allerrcaction 0 0 1 1
[CH,COOH] = 1M

[H‘]C(x=C.\/%T —/C.K, :E
o C=1

1
S pH =- ) logK,

Case  pHwhen 1 mole CH,COONaand I mole of
CH,COOH, a buffer solution

|Salt]

s pH,=-log K, +log [Acid] =—log K,
-~ [Sall] = [Acid] = 1M
pH; 1

E_E— or leisz = 1| &2

[Salt]

pOH=pK+log _[Base] X

o

4
pOH-pK; =log 775 =0.30

HS™ + H,0 & H,S + OH"
K, .C

W
4

~JOHT] = Ch=\| ¢

a

p [H}] B K‘\\’ — K‘\\' 'Ka
N K\\" ‘C C
%
14 K, | lopC

1
=~ + + =
or pH 5 [PK,, *pK, +1ogC] 5 3

p_Ka_ N logC

2 2
Sb (11I) is precipitated in (group 11 B) by H,S in acidic
medium (dil HC1). In acidic mediun, S~ concentration
dccrcascs so that radicals of group IV arc not
precipitated. In alkaline medium, 2~ ion concentration
increases and not decreases.

=7+

For sparingly soluble salts, reason is not a correct
explanation. Hence both statlement 1 and statement 2
arc truc but stalcment 2 is nota corrcct explanation of
statement 1.

Barium carbonate is more soluble in HNO; than in
water because carbonate is a weak base and reacts
with the H" ion of HNO, causing the barium salt to
dissociatc.

BaCO, + 2HNO;— Ba(NO,),+ CO, +H,0
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