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1. ldentify the correct labels of A, B and C in the following graph from the options given
below:
Root mean square speed (u,ms); most probable speed (uny); Average speed (uqy)

A
B
r 3 31
«¢1}3
1no.
of
molecules
Speed ]

v A. A— Umnps B — Ugyy C - Upms
X B. A*ump;B*urms;C*uav

X C. A_ua'u;B_urms;C_ump

X D. A*urms;B*ump;C*uav
. _ [8BT _ [3RT
av — ﬂ'M_, rms — _M
2RT
’ump = —
M

Ratio of the speeds are:

Upms; Ugp; Ump = 1.22:1.12: 1

urms IS greater magnitude than uq, and u.,, is smallest in magnitude.
Therefore correct option is (a) i.e. A — 5 B — Ugy; C — Uppps

u.
T av
A }"_;\]3
N, C—:-urms
no.
of
molecules
Speed
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2. The predominant intermolecular forces present in ethyl acetate, a liquid, are:

X

X

X

v

The predominant intermolecular forces present in ethyl acetate liquid is London
dispersion and dipole-dipole interaction. Ethyl acetate is a polar molecule, therefore,

A.

B.

C.

D.

London dispersion, dipole - dipole and hydrogen bonding
Hydrogen bonding and London dispersion
Dipole-dipole and hydrogen bonding

London dispersion and dipole-dipole

dipole-dipole interaction will be present there.
Hence, option (d) is correct.
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3.  Which one of the following graph is not correct for an ideal gas?

t t t
d d d
T—> T—> 1/T—
I I I
X)) A. ()
X B. (IV)
x) C. (i
v D. (I
We know the relation, d = [P x M]/RT
dx P x i
T
d vs T (at constant P) — Hyperbolic z K
T—
A
dvs 1/T — Straight line d
/T —»
A
d vs P (at constant T) — Straight line 4
P—

t

d
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.. II Graph is incorrect.
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4. A graph of vapour pressure and temperature for the three different liquids X,Y and Z is
shown:
The following interference are made:
(A)X has higher intermolecular interaction compared to Y.
(B)X has lower intermolecular interaction compared to Y.
(C)Z has lower intermolecular interaction compared to Y.
The correct interfernce(s) is/are:

X Y 7
o | s00l
=
2 = 6004
g:
o g
5 E 400+
o
S 200+
0 203 313 333 353
Temp —

X) A. (A)and(C)

x) B. (a)
x) C. (0
v) D. (B)
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Only statement (B) i.e. (X) has lower intermolecular interactions as compared to (Y) is

correct beacuse at a particular temperature the vapour pressure decreases

intermolecular interaction increases.

T X Y Z
© | 800+
=
2 5 600+
O -
o g
5 £ 4007
o
S 200+
0 203 313 333 353
Temp —

Hence, the correct option is (d).

5. 0.5 moles of gas A and x moles of gas B exert a pressure of 200Pa in a container of
volume 10 m? at 1000 K.
Given R is the gas constantin JK ! mol !, x is:

x) A 2R
4112
x) B. 2R
4-R
v) C. 4-R
2R
X D. 44+ R
2R

Total mole, nr = (0.5 + )

Ideal gas equation, PV = nRT
200 x 10 = (0.5 + z) x R x 1000
2=(05+x)R

:——'—:1}
—1=
_R_

=X

2
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6.

[BYJU'S

The Learning App

The volume of gas A is twice than that of gas B. The compressibility factor of gas A is
thrice than that of gas B at same temperature. The pressures of the gases for equal
number of moles are:

v) A 2p,=3p;
x) B. op, —3p,
x) C. p,=2p,

x) D. 3p,=2p;
Given, V, = 2Vp
ZA = BZB
PV
Compressibility factor, Z = ——
nRT
P,Vy B 3.Pg. Vg

naRTy np.RT3
2PA - 3PB

An open vessel at 27°C is heated until two fifth of the air (assumed as an ideal gas) in it
has escaped from the vessel. Assuming that the volume of the vessel remains constant,
the temperature at which the vessel has been heated is:

x) A 750°C
x) B. 500°C
x) C. 750K

v) D. 500K
2
galr escaped from vessel,

3 . .
Ealr remain in vessel.

P and V are constant
SO, ni111 = noTs

3
n1(300) = (gnl) T,
=T, =500 K
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Consider the van der Waals constants, a and b, for the following gases.
Gas Ar Ne Kr Xe

a (atm dm® mol™?) 1.3 02 5.1 4.1

b (10 2dm®*mol™') 3.2 1.7 1.0 5.0
Which gas is expected to have the highest critical temperature?

X A xe
X B. Ne
v) C «r
X D. Ar
We know the expression of critical temperature which is given by,
8a
" 27Rb
T, x —
b

Among the given gases, Kr has highest ratio of %: 5.1. Therefore, it is expected to

have the highest critical temperature.
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9. Ata given temperature T, gases Ne, Ar, Xe and Kr are found to deviate from ideal gas

T
behaviour. Their equation of state is given as P = atT.

Here, b is the van der Waals constant. Which gas will exhibit steepest increase in the
plot of Z (compression factor) vs P?

X A. Kr
X B. Ar
v C. Xe
b 4 D. Ne
B RT
(V—0b)
P(V — b) = RT

a
<P+ W) (V—b) =RT
At high pressure,

P(V —b) = RT
PV — Pb= RT
PV Pb
RT RT
z—1+Pb
N RT
Z>1,Zxb

We know that the 'b' is the volume occupied by the particles of the gas.
Xe has the highest size so it occupies the highest volume for a certain amount of gases.

Hence, Xe will have the highest slope.
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10. Consider the following table:

Gas a (kPa dm® mol~?) b (dm?3 mol™')
A 642.32 0.05196

B 155.21 0.04136

C 431.91 0.05196

D 155.21 0.4382

X

X

v

X

D

A.

C.

D.

a and b are vander waals constant. The correct statement about the gases is:

Gas C will ocupy lesser volume than gas A; gas B will be lesser
compressible than gas D

Gas C will occupy more volume than gas A; gas B will be lesser
compressible than gas D

Gas C will occupy more volume than gas A; gas B will be more compressible
than gas D

Gas C will occupy lesser volume than gas A; gas B will be more
compressible than gas D

Gas C will occupy more volume than gas A; gas B will be more compressible than gas

Gas A and C have same value of 'b' but different value of 'a' so gas having higher value
of 'a' have more force of attraction so molecules will be more closer hence occupy less
volume.
Gas B and D have same value of 'a' but different value of 'b' so gas having lesser value
of 'b" will be more compressible.
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11. Points |, Il and Il in the following plot respectively correspond to u,,, (most probable
velocity).

Distribution function, f{v) —

I 10 I
Speed, v —>

Choose the correct order in increasing order of their most probable velocity.

X) A, of Ny(300K); U, of Hy(300K);u,,, of Oy(400K)
X ) B. w,, of Hy(300K);uy, of Ny(300K);u,,, of Oy(400K)

X) C. w,,of 05(300K);u,, of Ny(300K);u,,, of Hy(400K)

v, D. Upyp OF NQ(SOOK) Upyp Of O2(400K); up, of Hy(300K)
For No, 02, Hy

\/ 300 \/ 400 \/ 300

Ump of No( 3OOK) < Ump 0f O2(400K) < upyp of H2(300K)
Hence, option (d) is correct.
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12. Assuming ideal gas behaviour, the ratio of density of ammonia to that of hydrogen
chloride at same temperature and pressure is: (Atomic wt. of C1 35.5 u)

X) A 146
X) B. 164
v) C. 046
X) D. 064
We know the relation for ideal gas, d = ];_J\:I{

Where, M is molar mass of gas
d is density of gas

P is pressure of the gas

R is universal gas constant

T is temperature

(]\4)]\]}]3 =17u
(M)HCl =36.5u
dve,  (M)nmy, 17

— = = 0.46
dact  (M)ger 365

13. When does a gas deviate the most from its ideal behaviour?

X ) A. Atlow pressure and low temperature
x) B. Atlow pressure and high temperature
v) C at high pressure and low temperature

x D. At high pressure and high temperature

At high pressure and low temperature, gaseous atoms or molecules get closer to each
other and van der Waal forces operates. So molecules or atoms start attracting each
other. Hence a gas deviate the most from its ideal behaviour. While in ideal behaviour we
can consider that gases do not attract each, i.e., there is no intermolecular forces of
attraction.
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14. The initial volume of a gas cylinder is 750.0 mL. If the pressure of gas inside the cylinder
changes from 840.0 mm Hg to 360.0 mm Hg, the final volume the gas will be :

v) A 175L
x) B. 360L
x) C. 4032L

X) D. 750L
According to Boyle's law
i_ B
VT P

750 360
V, T 840

Vo =1750 mL = 1.750 L
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15. Two closed bulbs of equal volume (V) containing an ideal gas initially at pressure
P; and temperature T} are connected through a narrow tube of negligible volume as
shown in the figure below. The temperature of one of the bulbs is then raised to T». The

final pressure P; is:
T

T T

2

| PFV

T
x) C. ap —1>
<T1+T2

2 o n(x2)

Initial moles and final moles are equal
(nr)i = (nr)s

PiV+ PV B PfV+ PV

RTY  RTY RT, R

P, Py Py
2= —4 —
T, T, T,
2R—P 1—i—1
7 \n T,
2P,
I~ Trn
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16. At 1990 K and 1 atm pressure, there are equal number of Cl, molecules and CI atoms in
the reaction mixture. The value of K, for the reaction Cl,, = 2Cl(, under the above
condition is z x 107!, The value of z is
(rounded off to the nearest integer)

Accepted Answers

5 5.0 5.00
Solution:

Clz(g) — 2Cl(g)

", No. of atoms of Cl = No. of molecules of Cl,
i.e. ncy(g) = Ney(g)

'n' represent number of moles

P, =1atm

Using Dalton's law of partial pressure:

PCl(g) =0.5atm = PCl2(g)

0.5)2
(0.5) —5x 10"

S Kp =

Hence, z :'5

17. The volume occupied by 4.75 g of acetylene gas at 50° C and 740 mm Hg pressure is
L.
(Rounded off to the nearest integer)]
[Given R = 0.0826 L atm K ' mol™!

Accepted Answers

5 5.0 5.00

Solution:
Molar mass of acetylene = 26 g mol !
4,
No. of moles, n = %mol
740
= ——atm
760
T=323K
From ideal gas law,
PV =nRT

_4.75 x 0.0826 x 323 x 760
N 26 x 740

V =5.00 L

Hence, volume occupied by the gas is 5 L.
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18. 3.12 g of oxygen is adsorbed on 1.2 g of platinum metal. The volume of oxygen adsorbed
per gram of the adsorbent at 1 atm and 300 K in L is

[R = 0.0821 L atm K ‘mol ]

Accepted Answers

2 2.0 2.00
Solution:

P=1atm
T=300 K

3.12
Mass of oxygen adsorbed on 1 g of platinum = 13 = 2.6
26
No. of moles of oxygen adsorbed on 1 g of platinum = FTh 0.0812
Using ideal gas equation,
PV =nRT
v 0.0812 x 0.0821 x 300

1 =199L~2L

19. A home owner uses 4.00 x 10* m?® of methane (CH,) gas, (assume (CH,) is an ideal
gas) in a year to heat his home. Under the pressure of 1.0 atm and 300 K, mass of gas
used is z x 10° g. The value of z is____.(Nearest integer)

(Given R = 0.083 L atm K ! mol ')

Accepted Answers

26 26.0 26.00
Solution:

Pressure =1 atm
Volume = 4.00 x 10° m3 =4 x 10° L
Using PV = nRT

Moles,n = 0.1606 x 10° mol

Mass = Moles x Molar mass
Mass = 0.1606 x 10° x 16
~ 26 x 10° g
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20. Two flasks I and 11 shown below are connected by a valve of negligible volume.

I II

When the valve is openend, the final pressure of the system in bar is z x 1072. The value

of x is

(Integer answer)

[Assume - ideal gas: 1 bar = 10° Pa.

Molar mass of No = 28.0 gmol ! R =28.31 J mol ' K}

Accepted Answers

84 84.0 84.00

Solution:

Number of moles of flask I = 2—'8: 0.1

Number of moles of flask IT = E: i
28 140

Assuming the system attains a final temperature of T
Heat lost by N, of flask | = Heat gained by N, of flask Il
n[Cm(300 — T) = nIICm(T — 60)

1
0.1(300 - T) = T —-60
(300 — T) = —(T - 60)
Final temperatureT = 284 K

1 1
(—+ —) mol x 831 Jmol ' K1 x 284 K
n RT 10 140 _5 bar
= x 107°——=84.2

Vi 3 x107° m? Pa
Pr = 84.28 x 10 “bar
x = 84 (nearest integer)

T =

Copyright © Think and Learn Pvt. Ltd.
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21. An empty LPG cylinder weighs 14.8 kg. When full, it weighs 29.0 kg and shows a
pressure of 3.47 atm. In the course use at ambient temperature, the mass of the cylinder
is reduced to 23.0 kg. The final pressure inside the cylinderis_____atm.

(Nearest Integer)
(Assume LPG to be an ideal gas)

Accepted Answers

2
Solution:

Initial amount of gas present in the cylinder
(29.0 — 14.6)
= 14.2 kg

Final amount of gas present in the cylinder
(23.0 — 14.8)

=8.2kg

P P

ni n9

P, 8200 3.47x MM
P2 =nNg X —= X

n MM 14200

P, =2atm

22. A car tyre is filled with nitrogen gas at 35 psi at 27°C. It will burst if pressure exceeds
40 psi. The temperature in °C at which the car tyre will burst is .(Rounded off to the
nearest integer)

Accepted Answers

70 70.0 70.00
Solution:

Assuming that no. of moles of N, and volume of tyre remains constant and pressure is
changed by changing temperature.

Using : = constant

P P,
T, T
40 x 300
35
~ 343 K

T, — 273 ="70°C

Copyright © Think and Learn Pvt. Ltd.



[BYJU'S

The Learning App

23. The pressure exerted by a non- reactive gaseous mixture of 6.4 g of methane and 8.8 g
of carbon dioxide in a 10 L vessel at 27°Cis ___ kPa
(Round off to the Nearest Integer).
[Assume gases are ideal, R = 8.314 J mol ' K1
Atomic masses : C =12.0u, H : 1.0 u, O : 16.0 u]

Accepted Answers

150 150.00 150.0
Solution:

6.4
Number of moles of CH4 = E: 0.4 mol

8.8
Number of moles CO; = yYEn 0.2 mol

Total number of moles of the mixture = 0.6 mol
Pressure of the mixture of gases in 10 L (0.01 m?®) vessel at 300 K is given as:

RT 0.6 x 8.314 x 300
p- e U0 X 149652 Pa ~ 150 kPa
% 0.01

24. An LPG cylinder contains gas at a pressure of 300 kPa at 27°C. The cylinder can
withstand the pressure of 1.2 x 10® Pa. The room in which the cylinder is kept catches
fire. The minimum temperature at which the bursting of cylinder will take placeis _____ °
C. (Nearest Integer)

Accepted Answers

927 927.00 927.0
Solution:

At constant volume and number of moles of a gas, pressure is directly proportional to
temperature change.

P P

T T
1.2 x 108

h = ————x 300 = 1200 K = 927°C
300 x 10°
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25. A certain gas obeys P(V,, — b) = RT. The value of <§_1Z)>T is ;—;. Thevalueof zis__
(Z: compressibility factor)
Accepted Answers
1 1.0 1.00
Solution:
P(V,, —b) = RT
= PV, — Pb=RT

PV, Pb
= —=14+ ==
RT RT
PV,
Compressibility factor, Z = ——
Pb RT
=7Z=1+—
* RT

(8 b
SP); RT

rz=1

Copyright © Think and Learn Pvt. Ltd.
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1.  The equilibrium constant at 298K for a reaction A + B= C + D is 100. If
the initial concentration of all the four species were 1 M each, then
equilibrium concentration of D (in molL ™) will be.

x) A. 0818
v) B. 1818
x) C. 1182
x) D. 0182
A + B—- C + D
1 1 1 1 :initially
(1-2)(1—2z) 1+2) (1+=z): at equilibrium
142, 2
Ke= (1)
Ke= (25" =100
1+z
=10
9
T = -

11

Molesof D=1+z =1+ —=2=1818
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Two solids dissociated as follows
A(s) = B(g) + C(g); Kp1 = = atm?
D(s) = C(g) + E(9); Kpz = « atm?

The total pressure when both the solids dissociate simultaneously is:

X A, 22+

x) B. x2+9?
v) C. 2(/z+vy)
x) D. NCE

A(s) = B}Slg) + C(9)

P1

D(s) = C(g) + E(g)

P2 P2
C,Pc =P+ P,
Kp—2z—=Pg.Pp..... (1)
=P (P + P)
Kpr=y=Po.Pp......(2)

y= (P + P)(P)
:v+y=(P1+P2)2

Pr =Pc+ Pg+ Pg
=(Pi+P)+ P +P=2P +P)

Pr=2(y/z +y)
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3. The INCORRECT match in the following is :

X

X

X

A AG'<0,K<1
B. AG'’<0,K=1
C. AG">0,K <1

D. AG'<0,K>1

AG = AG® + RT Ink
At equilibrium,

= AG’ = —RT InK =0
—RT InK <0

RT InK >0

InK >0

=K>1
Hence, correct option is (a).

4. The following reaction occurs in the Blast Furnace where iron ore is reduced
to iron metal:

Fey,05(s) +3C0O(g) = 2Fe(s) + 3C0,(9)

Using Le Chatelier's principle, predict which one of the following will not
disturb the equilibrium?

X

X

X

v

A. Removal of COs
B. Removal of CO
C. Addition of CO,

D. Addition of Fe;Os

Fey04(s) +3CO0(g) = 2Fe(s) + 3C0,(9)

Addition of Fe;O3 will not disturb the equilibrium FesOs is in solid state and
its concentration remains unchanged when more Fe,O; is added.

Hence, correct option is (d).

BYJU'S

The Learning App

Copyright © Think and Learn Pvt. Ltd.




[BYJU'S

The Learning App

5. For the following reactions, equilibrium constants are given:
S(s) + O2(g9) = SO2(g); K1 = 10°2

25(s) +30,(g) = 2505(g); K, = 10"
Find the equilibrium constant for
2502 + O2(g) = 2503(9); K3

x) A 10"

x) B. 1o

v) C. o>

x) D. g7
S(s) 4+ 02(g) = SO2(g); K1 = 10°............ (1)
25(s) + 302(g) = 250;(g); K2 =10"°............ (2)

2509 + Og(g) = 2503(9); Kys==x
Multiplying equation (1) by 2;

25(s) +20:(g) = 250s(g); K'1 = K2 ==10""..... .. (3)

= Substracting (3) from (2); we get

2502(9) + Oz(g) = 2503(9)
K,

= 10(129-104) _ 525
1

K. =

Copyright © Think and Learn Pvt. Ltd.
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6. At a certain temperature in a 5L vessel, 2 moles of carbon monoxide and 3
moles of chlorine were allowed to reach equilibrium according to the
reaction, CO + Cly, = COCl,

At equilibrium, if one mole of CO is present then equilibrum constant (K.)
for the reaction is:

v) A 25

b 4 B. 4

X C. 2

b 4 D. 3
CO + Cly = COCl,
2 3 0

(2-1) (3-1) 1

Initially, 2 moles of CO are present.

At equilibrium, 1 mole of CO is present.
Hence, 2 -1 = 1 mole CO has reacted.

1 mole of CO will react with 1 mode of Cl; to form 1 mole of COCls,
3 — 1 =2 moles of Cl, remains at equlibrum.

Volume of vessel = 5L (Given)

The equilibrium constant

[COCl,)]
‘" [CO][Cly
1mol
5L
Kc - 1mol 2mol
5L 5L
K.=25

Option (a) is correct.
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7.

The gas phase reaction 2NO2(g) = N204(g) is an exothermic reaction. The
decomposition of N>04 in equilibrium mixuture of NO2(g) and N2O4(g) can
be increased by:

x) A increasing the pressure
v ) B. addition of an inert gas at constant pressure
x) C. lowering the temperature

X ) D. addition of an inert gas at constant volume

Reaction at equilibrium
2NO,(g) = N2O4(g)

(1) According to Le chatelier's principle: Increasing the pressure on a gas
reaction shifs the position of equilibrium toward the side with fewer
molecules.

So, it will move in backward direction which leads to formation of N2O4(g)

(2) Addition of an inert gas to constant pressure will increase volume and
equilibrium shifts towards more number of molecules i.e. there will be
decompostion.

(3) Decomposition of N2Oy is endothermic. So, the reaction will move in
forward reaction when the temperature is increased.

BYJU'S
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v

X

X

X

A.

C.

D.

8. For the reaction,
250,(g) + O5(g) = 2505; AH = —57.2kJmol ‘andKo = 1.7 x 10
Which of the following statement is INCORRECT?

The equilibrium constant is large suggestive of reaction going to
completion and so no catalyst is required

The equilibrium will shift in forward direction as the pressure
increases

The equilibrium constant decreases as the temperature
increases

The addition of inert gas at constant volume will not affect the
equilibrium constant

In option (B): An, is -ve, therefore, the increase in pressure will bring
reaction in the forward direction.

In option (C): as the reaction is exothermic therefore increase in
temperature will decrease the equilibrium constant.

In option (D): Equilibrium constant changes only with temperature.

Hence, option (B), (C) and (D) are correct therefore option (A) is the
incorrect choice.
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9. The equilibrium constant for the reaction at 298K is:
Given that: AH® = —29.8kJmol *
AS° = —0.100kJK 'mol™*

x) A. 1.0x10Y
x) B. 1.0x107%Y
X C. 10

v D.1

Given that: AH® = —29.8kJmol !

AS° = —0.100kJK ‘mol !
T =298 K

Now, AG° = AH° —TAS,
= —29.8 — {298 x (—0.1)}

Also, AG = —RTInK,
AG = —RTInK, =0
InK, =0

K, = =1

The equilibrium constant for the reaction at 298K is : 1

Copyright © Think and Learn Pvt. Ltd.
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10. An acid buffer is obtained on mixing :

X ) A. 100 mL of 0.1 M CH;COOH and 200 mL of 0.1 M NaOH
X ) B. 100mL of 0.1 M CH;COOH and 100 mL of 0.1 M NaOH
v) C. 100mL of0.1 M HCI and 200 mL of 0.1 M CH;COONa

X) D. 100mL of0.1 M HCI and 200 mL of 0.1 M NaCl

A buffer solution is an aqueous solution consisting of a mixture of a weak
acid and its conjugate base, or vice versa.

HCl+ CH3COONa — CH3COOH + NaCl
10 mmeol 20 mmol — —
- 10 mmol 10 mmol 10 mmol (after reaction)

So, finaly we get mixture of
CH3;COOH + CH3COONa that will work like acidic buffer solution.

Hence, option (c) only act as acid buffer.

Copyright © Think and Learn Pvt. Ltd.
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11.  Arrange the following solutions in the decreasing order of pPOH
(A) 0.01 M HCI
(B) 0.01 M NaOH
(C) 0.01 M CH3COONa
(D) 0.01 M NaCl

X) A (4)>(C)> (D) > (B)
x) B. (B)>(D)>(C)>(A)
x) C. (B)>(C)>(D)>(4A)

v) D. (4> (D)>(C)>(B)
(A)102M HCl = [H*] =10 *M — pH = 2 = pOH = 12
(B) 1072M NaOH = [OH] = 10" 2M — pOH =2
(C)102M CH3C00 Nat = [OH™| > 107" = pOH < 7
(D)10">M NaCl = Neutral pOH = 7

Decreasing order of pOH,
(A) > (D) > (C) > (B)

Hence, option (d) is correct.
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12. The pH of a 0.02 M N H,CI solution will be:
[Given Kj(NH4;OH) = 10 °and log2 = 0.301].

X) A 465
v) B. 535
x) C. 435
X) D. 265

NH4Clis a salt of strong acid and weak base. Hence the formula for
calculating its pH can be written as

1
pH = E[pKw — pKp — log C]

Ky,=10""°
pKp = —log Ky
pKy =5

1
pH = 5[14 — pKp — log C]

5 1
pH=T— -~ 5(10g2 x 107?)

5 1
H=7-2>— -x0301+1
pH =7~ =x 0301+

)
pH = 7—5— 0.1505 + 1

pH =5.35
Hence, option (b) is correct.

Copyright © Think and Learn Pvt. Ltd.



13.

14.

[BYJU'S

The Learning App

Th solubilty of Ca(OH), in water is :
[Given : The solubility product of Ca(OH), in water 5.5 x 10 9]

x) A. 1.77x1078

x) B. 111x10°¢
v) C 111x10°2
X) D. q775102
Ca(OH), = Ca*"(aq) +20H (aq)

Ko =5(25)° = 5.5x107% =45°
1

=85=(%) " x10?=111x107

Hence, option (c) is correct.

If solubility product of Zr3(PO4)4 is denoted by K, and its molar solubility is
denoted by S, then which of the following relation between S and K, is

correct?
1/9
X A. S — Kap
929
1/7
X B S — Kop
216
x) C. g_ (Kn)'S
s = ()

Zr3(POy)4(s) = 3Zr* (ag.) + 4POY (aq.)

K, = [Zr*]P[POY 1* = (35)3. (45)* = 6912 S7

K,
5= ( 6912)

Hence, option (d) is correct.

1/7
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15.

5.1 g NH4SH is introduced in 3.0 L evacuated flask at 327°C. 30% of the
solidNH4SH decomposed to NH; and H,S as gases. The Kp of the
reaction at 327°C is

(R = 0.082 L atm mol *,

molar mass of S = 32 g mol™!,

molar mass N = 14 g mol .

x) A. 1x10*atm?
x) B. 4.9 x 10 *atm?

v ) C. 0.242atm?

X) D. 09242 x 10 *atm?

Correction option is C)

Moles of NH4SH = Z;ll: 0.1 mol

NH,SH(s) = NH;(g) + H25(9)

Initially 0.1 0 0
Atequil 0.1(1-a) 0.la 0.1a
a=30%=0.3

So, number of moles equilibrium due to gaseous product
0.1 x0.340.1x0.3

0.03 4 0.03

Now use PV =nRT

At equlibrium,

P % 3lit = (0.03 + 0.03) x .082 x 600
Ptotal = 0984 atm

At equilibrium,

Plotal _ 0.492

Pyy, = Py,s =
K, = PNH3 X PH2S =0.492 x 0.492
K, = 0.242 atm?
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16. Forareaction X +Y = 2Z 1.0 mol of X, 1.5 mol of Y and 0.5 mol of Z
were taken in a 1 L vessel and allowed to react.
At equilibrum, the concentration of Z was 1.0 molL ™}
The equilibrium constant of the reaction is 1—’”5 The value of x is

Accepted Answers

16
Solution:
T+ y=27
t=01 % % initial moles
teq — — 1mol (2z= %)

3 5
teq 1 1 1
1> 16
Keq = 5 3 15
ey
K, =16
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17. The molar solubility of Zn(OH), in 0.1 M NaOH solution is z x 107"* M.
The value of xis ....... (Nearest integer)
(Given: The solubility product of Zn(OH), is 2 x 107%°)

Accepted Answers

2 2.0 2.00

Solution:
Zn(OH); is dissolved in 0.1 M of NaOH
Zn(OH)y(s) = Zn"*(aq) + 20H (aq)
S (0.1+29)
Zn(OH), is less soluble, so 28 is negligible compared to 0.1.
. (0.14+25)~0.1
K,, = 5(0.1)*
2x10% =8x10"?

=85 =2x10"18
=zx1078=2x10"18

Thus, x=2.
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18.

A3Bs is a sparingly soluble salt of molar mass M (g mol ') and solubility x g

5
L. The solubility product satisfies Ksp = a(%) . The vlaue of a

is (Integer answer).

Accepted Answers

108 108.0 108.00

Solution:
9 A2+ 3—
A3B2(S) — 3A(aq) —|— 2B(aq)
3S 2S

K, = (35)°(25)°

K, =108 §°
g Solubility in g/L
| Molar mass of A;B,

Ky = 108(%)5....(1)

Ky = a(%)s’ ..... 2)

Comparing (1) and (2), we get,

a =108.
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19. The pH of a solution obtained by mixing 50 mL of 1 M HC! and 30 mL of
1 M NaOH is z x 10 *. The value of x is (Nearest intger).
[log2.5=0.3979]

Accepted Answers

60216021.06021.00

Solution:

No of moles of H* from HCl is,

50 x 1 = 50 mmol

No of moles of OH ~ from NaOH is,
30 x 1 = 30 mmol

30 mmol of OH ~ will neutralise 30 mmol of H™ and the solution left with
20 mmol of HT

Concentration of H™ is,
20 1 o —1
[HOl = 5= M = 2.5 x 10 'M
pH = —log2.5 x 10 ' =1 —0.3979 = 0.6021

pH = 6021 x 10~*
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20. A homogeneous ideal gaseous reaction AB,, = A, + 2By is carried out
in a 25 litre flask at~27°C. The initial amount of AB, was 1 mole and the
equilibrium pressure was 1.9 atm. The value of K, is = x 1072 . The value of
XIis ..... (Integer answer)

Accepted Answers

73 73.0 73.00

Solution:

AB, = A + 2B
1 _ —
1—« «a 2a
=0.535 0.465 0.93

1.9 x 25 = np x 0.08206 x 300
nyr=193=1+4+ 2«
a = 0.465

0.465 . 2
———x1.9 %x 1.9
1.93 1.93
p p—
0.535
( X 1.9)
1.93
K, =73 x 10 %atm?
=173
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21. Assuming that Ba(OH), is completely ionised in aqueous solution under the
given conditions the concentration of H;O" ions in 0.005 M acqueous
solution of Ba(OH),at 298K is x107*2mol L™'. (Nearest integer)

Accepted Answers

1 1.0 1.00

Solution:

Assuming Ba(OH), is completely ionised,
Ba(OH), — Ba™? + 20¢H*

2 % 0.005 = 0.01 = 102

We know
[HY][OH | =10""
[H;0')[OH ]=10"

—14
[H,0'] = =5 =10"

Hence, answer is 1.
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22. Sulphurous acid (H280s3) has K,; = 1.7 x 1072 and Ka2 = 6.4 x 1075, The
pH of 0.588 M H»SO0s is (Round off to the Nearest Integer).

Accepted Answers

1 1.0 1.00

Solution:

H>S50s is a dibasic acid.
Concentration, c = 0.588 M

= pH of solution is due to first dissociation only dissociation only, since
K, >> Ky

= First dissociation of (H2S503)

H;803(aq) = H " (ag) + HSO; (aq) : Ka1 = 1.7 x 10 2

t=0 C
At't C-x X X
17 [HY[HSOg]
= a1t = 5= gm0y
7T 2
100 — (0.58—z)

= 1.7 x 0.588 — 1.7z = 100>
= 10022+ 1.7 —1=0

—1.7+4/(1.7)24+4x100x1

T — o — —
= [HY | =z= S = 0.09186

Therefore pH of solis : pH = — log[H ']
= pH = —l0g(0.09186) = 1.036 ~ 1
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23. Two solution, A and B, each of 100L was made by dissolving 4g of NaOH
and 9.8¢g of H»S0, in water, respectively. The pH of the resultant solution
obtained from mixing 40L of solution A and 10L of solution B is

Accepted Answers

10.6 10.60

Solution:

4
moles of NaOH = —= 0.1
40

l 0.1
molarity of solution A = moves =10°M
volume 100
9.8
moles of H3SOy = —=0.1
98
[ 0.1
molarity of solution B = mores _ =103M

volume 100

40 litre of solution A contains,

moles of NaOH = 40 x 107> = 4 x 1072 = 0.04
10 litre of solution B contains,

moles of H3SO4 = 10 x 1072 =10"2=0.01
2NaOH + H3504 — NasSO4 + 2H50

One mole of H,SO, reacts with 2 mole of NaOH
Thus, 0.01 mole of H5SO, reacts with 0.02 mole of NaOH
Moles of OH — left is 0.02

Total volume finally = 40 litre + 10 litre

= 50 litre

moles of OH~ = moles of NaOH = 2 x 102

molesof OH™ 2 x 102 B

[OH"] = = 4x10™*
Total volume 50
[HY] = ———=25x10*
4x10*

pH = —log[H*] = —log(2.5 x 10 '!) = 10.6
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24. Value of f K, for the equilibrium reaction

N2Oyy) = 2N 0y, at 288 Kis 47.9. The K for this reaction at same
temperature is ........ (Nearest integer)

(R = 0.083LbarK ‘mol™)

Accepted Answers

2

Solution:

N2Oy(g) = 2N Oy
An,=2-1=1
K, = K.(RT)">"
K, = K.(RT)"

Kp 47.9

Ke = 5= Gosaxoss —

2
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25. For the reaction A(g) = B(g) at 495K, ArG° = —9.478 kJmol '. If we start
reaction in a closed container at 495 K with 22 millimoles of A, the amount
of B is the equilibrium mixture is .....millimoles. (Round off to the Nearest
integer). [R8.314J mol 'K ~%;]~In10=2.303]

Accepted Answers

20

Solution:

AG° = —RT In K,

AG° = —9.478 kJ /mole

T = 495K R =8.314 J mol™*
—9.478 x 10° = —495 x 8.314 x InK,,

In K., = 2.303
In K. =1In10
So K. =10

Now A(g) = B(g)

t=0 22 0
t=t 22—z =z

[B] x

Keq - ﬁ: m: 10

or x =20
So millmoles of B = 20
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