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Solutions

Ans.(b)

2A=B+C,Kc=4x 103

At a given time t, Qc is to be calculated
and been compared with Kc.

_ [Bllc] _ (2x1073)(2x1073)

Qc = A2 (2x1073)2

Qc=1

As Qc > K¢, so reaction has a tendency to
move backward.

Ans.(d)
Kp = Kc(RT)Ang
for K, # K,
Ang # O
Ang = np, —nr
(1) Ang=2-2=0
(2)Ang=2-2=0
B)Ang=2-2=0
4)Ang=2-1=1
Ans.(c)
2NO(g) = Na(g) + O2(g)
K, = [N][0,]

[NOJ2

3x1073x4.2x1073

= — — = 1.607
2.8x1073%2.8x10
2NO(g) = Nz(g) +  O2(g)
t=0 0.1 0 0
0.1-0.1a 005« 0.05 a
K. = 0.05aXx0.05a
¢ (0.1-0.10)2
— 0.50x0.05a
¢ 0.01(1-0)?
_ (0.05)2%a?
1.607 = 001(1—a)?
a? - 1.607x(0.1)2
(1-a)? (0.05)2
_a _ 127x0.1
1-a 0.05
— =2.54
1-a
3.54 a=2.54
a=22-0717
3.54
Ans.(c)
K, = Ca?
Ka =(0.1) X (0.01)2
Ka=1x 10-5
Ans.(a)

Acidic buffer is prepared by mixing weak
acid and its salt with strong base.
Ans.(d)

For weak acid (i.e., CH3COOH)
[H*] = Ca
=0.01 x — =10+ M
100
pH = — log H* = —log 104 =4

S7.

S8.

So.

S10.

Ans.(b)

According to Henry's Law,

p =Ky X

Where 'p' is partial pressure of gas in
vapour phase.

'Ky' is Henry's Law constant.

'x' is mole fraction of gas in liquid.
Higher the value of Ku at a given
pressure, lower is the solubility of the gas
in the liquid.

~ Solubility: Ar < CO, < CH4 < HCHO
Ans.(c)

COz(g) + C(s) = 2CO(g)

Ang=2-1=1

K, = K(RT)

K, = K¢(RT)

[+ Kp = 3]

T
RT ~ 0.083x1000

= 0.036

= 3.6 X 102

Ans.(a)

It is a mixture of weak acid and salt of its

conjugate base. Hence, it is acidic buffer.

[Salt]
[Acid]

pH = pKa + log

= 4.57 + log (=)

0.01
=457+1 =5.57
Ans.(a)

302(g) = 203(g)

_ [os)?
Ke [0,]3

[O3]2 = Kc[O2]3 = 3 x 10-59 x (0.04)3
[O3]2=1.9 x 1063 = 19.2 x 10-64
[Os] = 4.38 x 10-32

Concentration of Oz at equilibrium = 4.38
x 1032 M
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Ans.(b)
pH = [P*w + Pka — plo]

_ Ipke _ 1k
—7+%P 2plb
=7+EX4'77_EX3'27

=7.75
Ans.(d)

Let the solubility of Ni(OH), is S
Ni(OH), = Ni?* + 20H~
s s 25
NaOH —» Na + OH™
0.1 0.1 0.1
As Ksp is small 2S <<0.10
Therefore (0.10 + 2S) = 0.10
So total [OH]- = 0.10
Ionic product = [Ni2+] [OH-]2
2 x 10-15 = §(0.10)2
S=2x10-13M
Ans.(a)
When HCI is passed through the mixture
of CaCl,, MgCl, and NaCl, CI- ion

concentration increases. As CaCl, and
MgCl, are more stable than NaCl.

Hence ionic product [Na*] [Cl-] becomes
more than solubility product. Thus,
precipitation of NaCl occurs (due to
common ion effect)

Ans.(c)

Acetic acid, CH3;COOH, will react with
sodium hydroxide, NaOH, to produce
sodium acetate, CH3;COONa, and water.

Sodium acetate is a salt of strong base
and Weak acid therefore its salt solution
is basic in nature.

Ans.(d)

For salt AB
Ksp = (5)2
Ksp

s=v4x10°8
s=2x10"*M
Ans.(d)
Given : K= 2 x 1013
AG = AG° + RT InQ
At equilibrium AG = 0,Q = K,
So A,G° = —RT InK,,
A,G° = —8.314 J mol~*K~1 x 300K X In
(2 x 1013)

S =

S17. Ans.(a)

S18.

S19.

Ca(OH), = Ca?* + 20H™

pH + pOH = 14

pH=9, thuspOH=14-9=5
[OH"] =10"°M

10~5

Thus [Ca?*] = .
So, Ksp = [Ca®**][0H™]?
=127 (1075)2 = 0.5 x 10715

Ans.(c)
-H* +H*
Conjugate Conjugate
base acid
HF +H,05  F® +  H;09
Acid Base Conjugate base Conjugate acid
Ans.(c)
() CH3COOH + NaOH — CH3COONa + H,0
In. 25 mL 50 mL 0
x 0.1 M x 0.1 M
= 2.5 mmol =5 mmol
Final 0 2.5 2.5

This is basic solution due to NaOH.
This is not basic buffer.
(i) CH3COOH + NaOH — CH3;COONa + H,0

In. 100 mL 100 mL 0
x0.1M x0.1M
= 10 mmol = 10 mmol
Final 0 0 10 mmol

Hydrolysis of salt takes place.
This is not basic buffer.

(iii) HCl + NH,OH - NH,Cl + H,0
In. 100mL 200 mL 0
x0.1M x0.1M
=10 mmol =20 mmol
Final O 10 mmol 10 mmol
This will make basic buffer.
(ivy HCl + NaOH — NaCl + H,0
In. 100mL 100mL 0
x0.1M x0.1M
=10 =10
mmol mmol
Final O 0 10 mmol

= This is Neutral solution.
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Ans.(a)
A,(9) + Bo(g) = X5(g); AH = =X K]

On increasing pressure, equilibrium
shifts in a direction where pressure
decreases i.e. forward direction.

On decreasing temperature, equilibrium
shifts in forward direction as it is
exothermic reaction.

So, high pressure and low temperature
favours maximum formation of product.
Ans.(a)

2.42x1073

Solubility of BaSO4, s = Py

= 1.04 X 10~°(mol L™1)
BaS0,(s) = Ba**(aq) + SO (aq)
Ksp = [Ba?*][S0;7] = s?
= (1.04 x 1075)2
= 1.08 X 107 %mol?L 2
Ans.(c)
Meq of HCI = 75 x £ x 1 =15

(mol L)

~ Mg of NNOH =25 x=x1=5

— Meq of HCI in resulting solution = 10

— Molarity of [H*] in resulting mixture
10 1

~ 100 10

pH= —log[H*] = —log [%] =¥0
Ans.(c)
2NH; = N, + 3H, L

Ky
N, + 0, = 2NO K,
3H, +>0, = 3H,0 K3
2NH; +20, 2 2NO +3H, K
K = K2K33
Ky
Ans.(a)

Ag,C,0, > 2Ag™ + C,0;~
2s S

Ksp = [Ag+]2[C204
= (2s)2 () ; [Ag* = 2.2 x 109
= (2.2 x 1042 (1.1 x 104);
[2s = 2.2 x 104]
=4.84 x10-8 x 1.1 x 104
= 5.3 x 10-12

S25.

S26.

S27.

S28.

S29.

S30.

S31.

Ans.(c)

The value of equilibrium constant is not
changed in the presence of a catalyst in
the reaction at equilibrium. The catalyst
only increases the rates of reaction, it
does not affect the equilibrium constant.

Ans.(d)
Kp = K (RT)A®

K. = Kp 5.8x10%
€7 (RT)AM T (0.08314x298)2—%

_ 5.8x10°

T (0.08314%298)~2

= 3.56 x 108

Ans.(a)

Presence of catalyst does not affect the
equilibrium of the reaction. Catalyst only
affects the rate of reaction.

Ans.(b)

C0(g) + Cly(g) = COCl,y(9)
An = —1

K, = K.(RT)""

M L

K. RT

Ans.(d)

Among the 4 options PF3 will behave as a
Lewis base due to presence of lone pair of
electrons in p-orbitals.

Ans.(d)

NaCl(aqg) = Na*t Cl™
Initially 0.1 M 0 0
At equilibrium O 0.1 0.1+S

AgCl = Ag* + ClI”
Initially a 0 0
At equilibrium O S 0.1+S
Ksp = 1.6 x 1071° = [Ag*] [CI7]

=S5(0.1+Y5)
1.6x 1071 =5 x 0.1

§=16x10"°M

Ans.(d)

Pyridine is a very weak base so

K, = ca?

K
a= /—b

Cc
_|17x107°
- 0.9

=13x107*
% a=0.013%
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Ans.(c)

If large amount of KHSO4 would be added
then concentration of NO; will decrease,
rate of nitration will also decrease.

Ans.(c)

For MY @ M* + Y~
N N

Ksp =62x10713

S=79%x10""mol L1
For NY; = N3t + 3y~

o (&)1/4

27
S =389 x 10 *mol L1

So, solubility of NYs3 is more than
solubility of MY in pure water. And
addition of KY decrease the solubility
because of common ion effect.

Ans.(b)

Ko =275* =

If the reaction is multiplied by %, then

new equilibrium constant, K’ = K'/2,
Ans.(b)

HCI104 and NaClO4 will not make a buffer
solution because a buffer solution is
formed by the mixture of a weak acid and
its conjugate base and HClO4 is not a
weak acid.

Ans.(b)

Such big equilibrium constant indicates
large concentration of products so
equilibrium is mostly towards product.

Ans.(c)

According to solubility law:

Ag,Cr0, = 24g* + Cro**”
(295)2 S

1.1 X 10712 = 4583

Ag,Cr0, = S~1073

AgCl = 5~1075

AgBr = §~107°

Agl = §~1078

So, Ag,Cr0, will be the most soluble.

Ans.(d)

1 mole of NaOH is completely
neutralized by 1 mole of HCI.

So, 0.01 mole is neutralized by 0.01 mole
of HCI.

Left NaOH = 0.09 mole

S39.

S40.

S41.

S42.

S43.

S44.

S45.

[0H™] = "Zﬁ = 0.045M

pOH = —log[OH™] = 1.35

pH =14 —pOH =14 —1.35 = 12.65
Ans.(a)

HCl is strong acid and dissociated
completely into ions in aq. Solution.
Ans.(a)

© AG = AG° + 2.303 RT log Q

At equilibrium

AG =0

Q= Keq

So, AG° = (—)2.303 RT log K,

Ans.(b)

Highest pH is shown by alkali

So, NayCOs being salt of a strong base and
weak acid will exhibit highest pH.

NaCl = neutral pH = 7

CuSO04 = Acidic pH < 7

KCl - Neutral pH =7

Ans.(b)

+ AG° = —2.303 RT log Ky,

63.3 X 10°] = —2.303 x 8.314 x 298log K,
Ksp = 8.128 x 10712

Ans.(c)

On increasing pressure, equilibrium
shifts in forward direction, where
number of moles decreases, it is an
example of exothermic reaction therefore
decreasing temperature favours the
forward direction.

Ans.(c)

Lewis base species are those which are
electron deficient and does require
electron to complete their octet. BF3 is an
electron deficient species and is a Lewis
acid.

Ans.(c)

HCI1 and SO, are reducing agents so they
can reduce MnO, .

CO; is neither oxidizing nor reducing
agent it will provide only acidic medium
and shift the

reaction towards completion.

direction in forward
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