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1. Calculate relative rate of effusion of O, to C'H4 through a container containing
O, and CHy in 3 : 2 mass ratio.

x) A 3V2
4
v) B. 2
442
x) C. 3
2v/2
X ) D. None of these
We know
roxxn

/1
T X\
M

The ratio of given mass of O, and CHy is 3 : 2
Weight

Molecular mass

Number of moles (n)

So,
o, no, Mcg,
= X

TCcH, NCH, Mo,
3 16 16

= X —X 4/ —
2 32 32

B 3
4y/2
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2. What is the final temperature of 0.10 mole monoatomic ideal gas that performs
75 cal of work adiabatically if the initial temperature is 227°C?
(use R=2cal K ' mol™)

v) A 950K
X) B. 300K
x) C. 35K

X) D. 750K
We know AU =n C, dT

=n gR dT'" (. f=Degree of freedom)

AU =w 3
= —75=10.1 x 5 X 2[T, — 500]
=T, =250 K

3. The compressiblity factor for nitrogen at 330 K and 800 atm is 1.90 and at 570 K
and 200 atm is 1.10. A certain mass of N, occupies a volume of 1 dm?® at 330 K
and 800 atm. Calculate volume occupied by same quantity of N, gas at 570 K

and 200 atm:
b4 A 11,
X B. 2 1,
X C. 3 L
v D. 41
PV
Z=—
nRT
1
gy X800
n X R x 330
1 x 800
=n=
1.90 x R x 330
Z:1,10:w
n X R x 570
V x 200 x 1.90 x R x 330
= 1.10 =

800 x R x 570

Copyright © Think and Leafi ot i+ 1



4. At a certain temperature the equilibrium constant K, is 0.25 for the reaction
A(g) + Ba(g) = Ca(g) + D2(9)
If we take 1 mole of each of the four gases in a 10 litre container, what would be
equilibrium concentration of A,(g)?

X) A 0331 M
X) B. 0.033M
v) C. 0133M

X) D. 133M

1x1

— :1
Qe 1x1
0. > K,

So reaction will proceed in backward direction.

As(9)+ Bsa(9) = Ca(g9)+ Da(g)
1+zx 1+zx 1—=x 1—=x

Conc. eqm
10 10 10 10
)

10

0.25 = —
1+«

10
= x = 0.3?i3 g

+x :
A = = =0.133
[ 2 g)] 10 1
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5. For an electron placed in the third orbit of the hydrogen atom, calculate the
number of revolutions per second made by it around the nucleus.

X) A 49101
X) B. 492102
X) C. 94x102
v) Do 94x10™

Radius of 3rd orbit = 3% x 0.529 x 1078 ¢cm = 4.761 x 108 ¢cm
We know that,

nh
mvr = —

2

nh

=v=

2mrmr

3 x 6.626 x 10~ %7

=v=

2% 314 % (9.1 x 102) x (4.761 x 10°8)

= v ="7.3x 10" cm/sec

Number of revolutions per second = v
27r
7.3 x 107
2 x 3.14 x 4.761 x 10~®

=

= 2.4 % 10"
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6. Find the number of electrons present in a pure sample of (N H,),S0, containing
8 moles of O-atoms?

X) A 643 x10%
v) B. g43y10%
X) C. 534x10%

X) D. g34x10%

From the formula unit of (N H,)2S0,, 4 moles of O-atoms are present in 1 mole
of (NH4)2S50;.

Therefore, 8 moles of O-atomes will be present in
= gmoles of (NHy)2S0,

Again, the total number of electrons in one formula unit of (N H,)2S0,
=Tx24+8x14+16+8x4="70

So, the total number of electrons in one mole of (NHy)2S04
= 70 x 6.022 x 10*

Therefore, the total number of electrons in gmoles of (NH4)2504

= 70 x 6.022 x 10%% x 2

= 8.43 x 10%°
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7. 21.44 moles of Si react with 17.62 moles of N,. How many moles of Sis N, will be

produced?
357+ 2N2 — S’i3N4

X ) A. \(13.87~\text{mol}
X B. 5.42 mol
X) C. 10.53 mol

v D. 7.15 mol

357 + 2N2 — Si3N4
Finding the limiting reagent:

] given moles 21.44
F T = — — . 1
or Si stoichiometric coefficient 3 7.15

For N, = 52 =8.81

So, Si is the limiting reagent.
3 mol of Si produces 1 mole of SizN,.
21.44 moles will produce :% x 21.44 = 7.15 mol of Si3 N,

Copyright © Think and Learn Pvt. Ltd.



8. 0.52 g of a dibasic acid required 100 mL of 0.2 N NaOH for complete
neutralization.
The equivalent weight of acid is:

v) A 95

x) B. 52

xX) C. 104

X) D. 156
Using ,

Equivalents of Acid = Equivalents of NaOH

Weight
Equivalent weight

— N x Vof (NaOH)

N 0.52 ~ 100 x 0.2
Equivalent weight 1000

= Equivalent weight of acid = 26

Hence (a) is the correct answer.
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9. In an isobaric process, the ratio of heat supplied to the system (dq) and work
done by the system (dw) for a diatomic gas is:

X A. 1:1

v) B. 7.9

x) C. 7.5

X D. 5.7
At constant pressure, (isobaric process) heat supplied is given as:
qp = nCpdT

7

C,, for a diatomic gas = ER

7
So, g, = E‘nR dTl’
Work done by system is given as:

dw=nRdT
. dg (7/2)nRdT 7
Hence, the ratiois;: = —= ————— = —

dw nR dT 2
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10. What is the change in internal energy when a gas contracts from
377 mL to 177 mL under a constant pressure of 2 atm, while at the same time
being cooled by removing 124 J heat?
[Take: 1 L atm = 100 J]

X) A 247

v) B. _84]

x) C. _147

X) D _647
From the first law of thermodynamics,
AU=Q+W

Q=-124J (given)

W = —P.yt (v — v1)

= W = —2(177 — 377) = 400 atm mL
=W =04atmL

Since, latm L = 100J
=04atmL=40J

Substituting the values of Q and W, we get,
AU = —-124+40=—-84J
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11. Ratio of radii of orbits in two different orbits of H— atomis 4 : 9, then possible
ratio of energy for these two orbits is:

X) A 2:3
X) B. 3.2
X) C. 2.9
v) D. 9.4

rn, = radius of n'* orbit
E,, = Energy of n" orbit

We know,
n?\ o

0.529 EN A )
Tn 4 n
Tn fn,; o 9 ’I’L;
Now,

1

—13.6 x —2 eV
Em nl n; 9 9-4
E,, 1 B n; 4

—13.6 x | —] eV

n;
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12. What will be the average oxidation state of P in K,P,0?

" A 44
" B. 45
(x) b 3
K.P,0

chargeon K = +1
charge on O = —2

Let x be oxidation state of P
=2r+4—-2x7=0

= 2z =10

=x=+4b

& @ @_ @

- - W

K* O © O
\@/O\@/

P P
28N\ /8@
O O
@ @
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13. 27.6 g of K,CO;3 is thermally decomposed to give K,0O and CO, g. Calculate
the volume of CO, formed at STP. (Molar mass of K,CO3; = 138 g mol’l)

x) A 1120L
v) B. 448L
x) C. 3921L

X) D. 556L
K,CO3(s) — Ky0(s) + CO2(g)

Applying the principle of atom conservation (POAC) to C,

Moles of C in K5C O3 = moles of carbon in CO,

1 x Number of mol of K5CO3 = 1 x number of moles of CO,

Hence, the number of moles of CO, produced will be equal to the number of
moles of K,CO3; decomposed.

Now we have,

Given weight
Moles of KoCO3 = ————
Molar mass
27.6
= Moles of K;CO3 = ——=0.2
138

Moles of K5C'O3 = Moles of CO5 = 0.2 mol

We know that the volume of 1 mol
of gas at STP is 22.4 L and

Volume of CO5; = number of mol of CO5 x 22.4 = 0.2 x 22.4 =4.48 LL
Therefore, the volume of CO; = 4.48 L
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14. The geometry of electron pairs around I in IF5 is:

v ) A. Octahedral
X ) B. Trigonal bipyramidal
X ) C. square pyramidal

X ) D. pentagonal planar

Geometry of I Fy :
Steric number of IFj = %(7 +5)=6

So, the number of bond pairs and lone pairs are 5 and 1 respectively. The
hybridisation is sp3d?.

.". The geometry loooks like

F
P == -|- = g B
| 1
| I |
| 1+ . the geometry is octahedral and the shape of molecule is
| 1
F'=°7 ‘ " ’ "" F

distorted square pyramidal.
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15. Find the total number of 2¢ — 2e and 3¢ — 2e bonds in Be(BH,), respectively.

x) A 6,4
X) B. 46
v) C. 4,4
X) D. 438

In Be(BH,)2, 3c — 2e bond means in the structure, 2 electrons are shared
between 3 atoms.

In the structure B — H — Be bond is 3¢ — 2e bond which are four in total.
Similarly, terminal H — B — H are 2c-2e bonds which are also four.

H\/\ /\/
/\/\/\H
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16. The angular momentum of an electron in a certain orbit of Li*? ion is
3.16 x 1073 kg m?sec™! . What will be the potential energy of electron in that
orbit?

Given : h = 6.62 x 107>*J sec
=314
3.16 x 3.14 =~ 9.93

X) A _136eV
v) B. _979ev
xX) C. 1136eV

X) D. _534ev

h
Angular momentum = Z—: 3.15 x 10** kg m®sec !
™

=n=3
ZZ
Total energy of electron = —13.6 <—>

nZ
32
= —13.6 <—> = —13.6eV
32

P.E. =2 x (Total energy) = —27.2 eV

BYJU'S

The Learning App

Copyright © Think and Learn Pvt. Ltd.




[BYJUS

The Learning App

17. Anideal gas is expanded from p;, Vi, T3 to ps, V5, T5 under different conditions.
The incorrect statement among the following is:

The work done by the gas is less when it is expanded reversibly
X) A. from V1 to V5 under adiabatic conditions as compared to that when
expanded reversibly from V; to V5 under isothermal conditions

The change in internal energy of the gas is (i) zero, if it is expanded
v) B. reversibly with T; = T5 and (ii) positive, if it is expanded reversibly
under adiabatic conditions with T7 £ T,

x ) C. Temperature of any system in thermal equilibrium is an example of
intensive property

x ) D. Foranisothermal free expansion of an ideal gas into vacuum,
AU =0,g=0,w=0

Copyright © Think and Learn Pvt. Ltd.
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(a)
Maximum work is done on the system when compression occur irreversibly and
minimum work is done in reversible compression.

=
bl T I
1
1
. ]
Vv, V2
Irreversible Compression
i
1
[
i W
P2 : rev : P2
1 I
1 I
1 1
V1 V2

Reversible Compression

AB is isothermal and AC is adiabatic path. Work done is area under the curve.
Hence, less work is obtained in adiabatic process than in isothermal.

P_._——

1

(b) The change in internal energy of the gas is (i) zero, if it is expanded
reversibly with T3 = T, and (ii) negative, if it is expanded reversibly under
adiabatic conditions with T7 £ T5. Hence, (b) is incorrect.

(c) An intensive property is a physical quantity whose value does not depend on
the amount of the substance for which it is measured. For example, the
temperature of a system in thermal equilibrium is the same as the temperature
of any part of it.

Hence, (c) is correct.

(d)

For isothermal process, AT =0

For an ideal gas, the internal energy U depends only on temperature, not on
pressure or volume.

So, AU =0

Copyright © Think and Lesraib LG Dasis of mathematical form of first law



AU =q+w

= q=—w=—pAV

For an isothermal free expansion of an ideal gas into vacuum.
p=0

Sg=—w=0

So, the correct value is

AU =0,g=0,w=0

18. Uncertainty in position and momentum are equal. Uncertainty in velocity is at

least:

x) A. \/ﬁ
v

x) B. h

2

v) C. L\/E
2m\ w

X ) D. None of these
By Heisenberg's uncertainty principle, we know that,
h
Azx.Ap > i

7

Where, Az = Uncertainty in position
Ap = Uncertainty in momentum

h = Planck’s constant

According to the question,

Az =Ap
We know that,
Ap = mAv

where, p = momentum of the particle

v = velocity with which particle is moving
Equation (i) can be written as:

Az. mAv > —h
47
Ax = Ap

mAv. mAv > i
47

= Av? >
m24m
1 h
= Av> —y/—
2m\ w
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19. Redox reaction involves transfer of electrons between 2 chemical species. An

unbalanced and incomplete example is shown below:
N2 +H3P02 — HN3 —|—P406

If the above reaction were unidirectional towards right, what fraction of P,Oq
would be left unreacted if reaction were started with stoichiometric amount of

reactants.
x) A 1
2
x) B. 3
4
x) c. L
3
v) D. 2
3

12N2 + 4H3P02 — 8HN3 + (P406 + 2H20)
P406 + 6H2O — 4H3PO3

6 moles H>O react with 1 mole P,O¢

1x2 1
2 moles H>O react with %: gmole P1O¢g

2
.. fraction of P,Og left unreacted = 3

Copyright © Think and Learn Pvt. Ltd.
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20. For the equilibrium
LiCl.3NH;3(s) = LiCl. NH3(s) + 2N H;3(g);

K,=9 atm? at 37°C. A 5 L vessel contains 0.1 mole of LiCIl. NHs. How many
moles of N H; should be added to the flask at this temperature to derive the
backward reaction for completion?

Use: R = 0.082 atm L mol ' K}

X A. 0.2
x) B. 059
x) C. 069
v) D. o079
LiCl.3NH;(s) = LiCl. NHs(s) + 2N Ha(g);
(K, = 9 atm?]
Therefore,
LiCl.NHy(s) + 2NHsy(g) = LiCl.3NHy(s);
Initial moles: 0.1 1o 0
Final moles at eqm.: 0 (a—0.2) 0.1

[Kzla < %(atm)ﬂ

Let, initial moles of N H; is « for completion of reaction.
1 1 1

At equilibrium, K/ = LT = o
(PNH3) 9 (PNH3)
.'. P]IVH3 — 3 atm
PV =nRT = 3 x5=mn x0.0820 x 310
-.m=0.59 i.e., (a—0.2)=0.59

Tnitial moles of NH 3 =0.79

Copyright © Think and Learn Pvt. Ltd.
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21. Find the work done in J when one mole of an ideal gas in 10 litre container at 1
atm is allowed to enter into an evacuated bulb of capacity 100 litre

Accepted Answers

0 0.0 0.00
Solution:

Work done is given as:

w = —PemtAV

But since gas enters the vacuum bulb and pressure in vacuum is zero. And
expansion against vacuum (P,;; = 0) called as free expansion so, work done is

Zero.

22. A substance on analysis gave the following percentage composition:
Na = 43.4%,C = 11.3% and O = 45.3%. Calculate the empirical weight (Atomic
weight in amu of Na = 23,C = 12,0 = 16).

Accepted Answers

106
Solution:
Element | Percentage composition | Atomic ratio | Least ratio
43.4 1.89
Sodium 43.4 —=189 | —=2
23 0.94
11.3 0.94
Carbon 11.3 —=094 | —=
12 0.94
45.3 2.83
Oxygen 45.3 — =283 | —=
16 0.94

Hence, the empirical formula is Na;CO3; and the empirical weight is 106.
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A certain volume of nitrogen gas at 0.8 atm takes 25 seconds to diffuse through

a pin hole whereas the same volume of an unknown compound of xenon and

flourine at 1.6 atm takes 37 second to diffuse through the same hole. The

molecule formed can be expressed as XeF,,. Find the value of n.

(Given: Molecular mass of Xe = 131 u)

Accepted Answers

6 6.0 6.00

Solution:
N,  Pny [ Mxer,
rxer, Pxer,\| My,
Volume of N,
TN, tn, _ txer, 37
rxer,  Volume of XeF,  tn, 25
ixeF,

. 37_ 08 [Myer,
25 1.6 28

37\ 2 1.6\
Mxep = —) x| —] x28
" (25) <0.8>

— 245.3

My, + nMp = 245.3
131 +n x 19 = 245.3
n=6.02 ~ 6

.". Molecular formula = XeFjg
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24. The ionisation energy of hydrogen atom is 13.6 eV. What will be the ionisation
energy of Li?* ion?

Accepted Answers

122 122.0 122.00
Solution:

Given,

The ionisation energy of hydrogen atom = 13.6 eV

We know,

lonisation energy = 13.622 eV

[Since ionisation energy is defined for ground state only]

Thus,
Ionisation enrgy (IL.E) o< Z2
. LEy  Zj

"LEp ;72

Li2+

Zzi2+

Zh

Therefore, the ionisation energy of Li?* ion
= 13.6 x eV = 1224V

:>I'ELi2+ = (I.E)H

25. Find the temperature (in K) at which 3 mol of SO, will occupy a volume of 10 L
at a pressure of 15 atm.
[a=6.71 atm L? mol %; b = 0.0564 L mol ']

Accepted Answers

624 624.0 624.00
Solution:

van der Waal equation is:
2

<P+ ﬂ) (V — nb) = nRT
Ve
Given: P =15 atm

V=10L, n=3, a=6.71 atm litre? mol 2

6.71 x 9
= (15 + T(T) (10 — 3 x 0.0564) = 3 x 0.082 x T
=T =624 K
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26. The percentage degree of hydrolysis in the equilibrium at salt concentration

0.0001 M is :
A~ (aq) + H,O(l) = HA(aq) + OH (aq)

(Given K, = 1.0 x 1079)

Accepted Answers

1 1.0 1.00
Solution:

Given,
C=10"*M
K,=10"°
The relationship between hydrolysis constant and dissociation constant is given
as:
—14

K, — K, _ 10 _10-8

Ko 107°
The expression for degree of hydrolysis is:

K,
h = V/__E
C

1078
= h = =+/104 =102
10~*

Percentage of degree of hydrolysis = 1072 x 100 % = 1 %
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27. The gaseous reaction: A(g) + nB(g) = mC(g) is represented by following
curves. What is the value of n + m?
12

-
/
—
=)
e

10 - e .

Conc. 8 IR T
(M) 6 i AL T =
4+ 7[c]
2 4+
0

»

Time

Accepted Answers

5 50 5.00
Solution:

From the graph,
Increase in concentration of C is thrice the decrease in concentration of A.

Decrease in concentration of B is twice the decrease in concentration of A.
= 1 mole of A reacts with two moles B to give three moles of C.

Son=2,m=3andn+m=2+3=5
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28. If two moles of KMnO, oxidises 3 moles of M** to MO, in neutral medium.
Find the value of .

Accepted Answers

3 3.0 3.00
Solution:

In neutral medium permangante (MnO, ) reduces to MnO,. So the oxidation

state of Mn changes +7 to +4. So n-factor is 3.

Two mole of permangante reacts with 3 moles of M*.
Let the n -factor of M** be z

Applying equivalence,

2x3=3x=z

=cr=2

so n-factor for M** is 2.

M*t — MOy

So the oxidation state of M in MO; is +5

Hence, the value of zis5 -2 =3
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29. What volume of air in m? is needed for the combustion of 1 m? of a gas having
the following composition in percentage volume: 2% of CyH,, 8% of CO, 35% of
CH,, 50% of H, and 5% of non-combustible gas. The air contains 20.8% (by
volume) of oxygen.

Accepted Answers

5 50 5.00
Solution:

The respective oxidation reactions are,
2H2 + 02 — 2H20

CH4 + 202 — 002 + 2H20

2C0 + Oy — 2C0,

5
02H2 + 502 — 2002 + H2O

From the given percentage of gases,
Here volume of CyH; = 0.02 m?
volume of O, required = 0.05 m?

volume of CO = 0.08 m?
volume of O, required = 0.04 m?

volume of CHy = 0.35 m?
volume of O, required = 0.7 m?

Volume of Hy = 0.50 m?
volume of O, required = 0.25 m?

Hence the total required volume of oxygen for the combustion of given gas
mixture = 1.04 m3
1.04 x 100 5

Hence, volume of air required = m
20.8
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30. Find the number of molecules among the following having two lone pair of

electrons on central atom.
I;, XeF,, XeFy, H,O, NH, , H,S, H,SO4, NF;

Accepted Answers

5 5.0 5.00

Solution:

\\S// ) N R
HO  "OH =

There are 5 molecules which have two lone pairs on the central atom.
The compounds are I,", XeFy, H,O, NH, , H,S
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