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Important Terms, Facts and Formulae

SIGNIFICANT FIGURES

(£} All non-zero digits as well zeros between the non-zero
digits are significant.
(tf) Zeros to the left of the first non-zero digit are not
significant.
(izz) If a number ends in zeros but these zeros are to the
right of the decimal point, then these zeros are sig-
nificant.

(frv) If a number ends in zero but these zero are not to the
right of a decimal point, these zeros may or may not
be significant. [t depends how the numberis expressed
in the exponential form ¢.g. 10500 may be written as

1.05 x 10%, 1.050 x 10* or 1.0500 x 10*. These have 3,
4 and 5 significant figures respectivaly.

(v} The result of addition or subtraction should be
reported to the same number of decimal places as that
of the term with least number of decimal places.

(vi) The result of multiplication or division should be
reported to the same number of significant figures as
possessed by the least precise term.

(vic) If a caleulation involves a number of steps, the result
should contain the same number of significant figures
as that of the least precise number, other than the
exact numbers.

MATTER

Anything that occupies space, possesses mass and the
presence of which can be felt by any one or mors of our five
senses is called matter. It exists in three states i.e. Solids,
Liguids and Gases.

The fourth state of matter is known as plasma state
and is found only at a high temperature.

CHEMICAL CLASSIFICATION OF MATTER

Matter may be heterogeneous (non-uniform com-
position] or homogeneous (uniform composition).
Homogeneous matter comprises of solutions (non-fixed com-
position) and pure substances or (fixed composition). Pure
subsstances are further classified as

(i) Elements (cannot be decomposed and (i) Com-
pounds (can be decomposed by chemical reactions).

A mixture is formed by mixing two or more elements
or compounds in any proportion. It may be homogeneous or
heterogeneous.

PURIFICATION TECHNIQUES

The different methods used are as follows :
(i) Filtration
(i) Distillation : It may be
(a) Simple distillation
(b) Fractional distillation
(iir) Extraction
(iv) Fractional crystallization
(v) Gravity separation
(vi) Magnetic separation
{viz) Sublimation
(viri) Chromatography.

CHEMICAL EQUATION

It is a brief representation of a chemical change in
terms of symbol and formulae of reactants and products,

LAWS OF CHEMICAL COMBINATION

* Law of Conservation of Mass. Total mass of reac-
tants = Total mass of products

* Law of definite proportions (Joseph Proust 1799)
A chemical compound always contains same elements
combined together in the same proportion by mass.

* Law of multiple proportions (John Dalion)

When two elements combine to form two or more
compounds, the masses of one of the element which
combine with fixed mass of the other bear a simple
whole number ratio. ‘

*» Law of Reciprocal proportions (Richter I1792)

When two elements combine separately with fixed
mass of the third element, then the ratio of the masses
in which they do so is either same or some whole
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lTI

18.

19,

Which of the following illustrates the law of conserva-
tion of mass ?
{a) Mixing of 10 g of sulphur and 2 g of sand does not

show a change in mass
(&) The mass of platinum wire before and after heating
remains constant
{c) 2.2 g of propane and 8 g of oxygen produces 10.2 g of
gnseons mixture
{d) 2.8 g of CO and 1.6 g of oxygen gave only 2.24 L of
COy at S.T.P.
The mole percent of oxygen present in gaseous mix-
ture containing 14.0 g nitrogen and 32 g oxygen is
(a) 50 (b) 33.3
(e) 6.6 (d) 40,
The number of moles of oxygen present in one litre of
air if its volume content is 21% at S.T.P. is
() 9.375 x 1077 (b) 9.375
{e) 0.063 (d) 0.05.

For a reaction, A + 2B —— C. The amount of C
formed by starting the reaction with 5 moles of A
and 8 moles of B is

{a) 5 mol {b) 8 mol
{¢) 16 mol (d) 4 mol.

A compound contains 107°% of phosphorus. If atomic
mass of phosphorus is 31, the molecular mass of the
compound having one phosphorus atom per molecule
18

(a) 81 (b) 31 x 10%

(e) 31 x 10 (d) 31 % 10°,

12 g of Mg (at. mass 24) react with dilute mineral acid
to produce maximum hydrogen equal to

{a) 0.5 mol (&) 1.5 mal

(e)16g () 1 g-atom.

What is not correct about 1 mol of ethyne 7

{@) It contains 2 g-atom of hydrogen

(b) It contains 1.2 x 10°° C atoms
(c) It weighs is 26 g
(e} It contains 24 g of carbon.

Which of the following does not have same percentage
of carbon as in ethene 7

(@) 2-Butene {b) Cyclohexane
{¢) Cylohexene {d) 2-Methyl but-2-ene.

The correct arrangement of the following in order of
increasing mass 1s

28,

30.

31.

- 32.

I. nitrogen molecule

I1. oxygen atom
II1. 1 avogram
IV.1x10° 10 g-atom of copper.
(@) I>=M=>MI>1IV B I<M=<Ml<IV
e Ml<I<I<IV (dI<M<I<IV.
. Which of the following ionic compound contains
largest number of ions ?
(@) 11.1 g of CaClg (b} 0.1 mol of KI
(e] 0.1 mol of AIPOy4 () 0.1 mol of 8rC0O5.

The number of oxygen atoms in 0.2 mole of decahydrate
sodium carbonate is

(@) 1.56 x 10°4
{c) 1.56 x 1020

(b) 1.56 x 10%%
(d) 3.12 x 109,

. The mass of nitrogen in 1 kg of ammonium nitrate is

(a) 700 g (6) 3.5 % 107" kg

(c) 350 g (d) 35 g.

The mass of carbon (II) oxide which contains
6.02 x 10* oxygen atoms is

(a) 28 g (b) 28 g

el 14 g (d) 1.4 g

The number of PH3 molecules in 8.5 g of phosphine is
approximately

(a) 1 x 10% (8) 1.5 x 10%°

() 2 x 10% (d) 2.5 x 102,

A sample of AlF; contains 3 x 10°® F ~ jons. The num-
ber of A1 in the sample would be

(@) 3 x 10%° (8) 1% 10%

() 1.5 x 10%° (d) 2x 10%5,

A certain gaseous mixture contains methane and sul-
phur dioxide in ratio of 1 : 8 by mass. The ratio of the
number of molecules is

{a}1:8
ed1:1

by1:2
() 2:1.
x L of nitrogen at N.T.P. contains 3 x 10** molecules.
The number of moleculesin = L of ozone at N.T.P. will

2
ba
(a) 3 x 1022 (b) 1.5 x 1022
(e} 1.5 % 102! (d) 1.5 x 10",
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1.

4,

On reduction with hydrogen 3.6 g of an oxide of metal
leaves 3.2 g of metallic residue. If the atomic mass of
metal is 64, the formula of metal oxide is

fﬂ-} Mgﬂu {b} Mgﬂ
(c) MO () MOs.

Among the pairs of compounds given below which
pair contains compounds with different percentage
of carbon ?

(a) propene and propans (b) butane and iscbutane
(e) acetylene and benzene  (d) propens, cyclopropane.

The mole fraction of solute in 1 molal agueous sclution
is

(a) 0.0176
{e) 0.05

(b) 1.8
(d) 0.98,

QUESTION BANRK

Level I1

Choose the correct answer from the four alternatives given in each of the following questions :

10 g of a sample of silver which is contaminated with
gilver sulphide produced 11.2 mL of hydrogen sul-
phide at 5.T.P. by treatment with excess of
hydrochloric acid. The mass of silver sulphide in the
sample is (Ag = 108 ; 8 = 32)

(a) 124 g (&) 124 mg

te) 6 x 10~ 2 mol (ci) 62 mg.

Dehydration of sucrose, Cy3Hs50,, by concentrated
Hy50, gives purest form of carbon. The amount of

carbon which can be obtained from 34.2 g of sucrose.
is

(a) 144 g (6} 12 g-atom
(c) 3.2 g-atoms () 14.4 g-atom.
142 g of chlorine represents

{a) Two g-molecules of chlorine

(b) 4 moles of chlorine atoms

(e} Two moles of C| atoms

(d) Both a, b.

2.0 g of a tri-atomic gaseous element was found to
occupy a volume of 448 ml at 76 cm of Hg and 273 K.
The mass of its atom is

(a) 80 amu (b1553x 10" B g
()33.3g {d) 5.53 amu.

6 L of 0.1 M solution of sodium carbonate contains
la) 53 g of NayCOy

(8) 5 x 10° milli moles of NagCO4.
(¢) 106 g of NagCO,,
(cf) Both a, b.

6.

10.

11'

12,

13.

Total number of g-molecules of SO;Cl; in 13.5 g of
sulphuryl chloride is .

(@) 0.1 (b) 0.2

() 0.3 (d) 0.4.

Total number of protons in 10 g of caldum carbonate is
(@) 1.5707 x 10°4 (b) 2.0478 x 10%4

(c) 3.01x 10*4 (d) 4.0956 x 10%%,

2 g of oxygen contains number of atoms equal to that in
{a) 0.5 g of hydrogen (b) 4 g of sulphur

{c) T g of nitrogen (d} 2.3 g of sodium.

The number of moles of sodium oxide present in 620
g of it are

(a) 1 mol (&) 10 mol
(e} 18 mol {d) 100 mel.

3.6 g of CO gas at 0°C and 760 mm pressure contains
molecules equal to

(a) 3.5 x 6.02 x 10%° (b) 28 x 6.02 x 10°°
(c) 7.525 x 1022 () 1.25 x 10°2,

The number of moles of helium that occupies 2,24 litre
at 0°C and 1 atm pressure is

(@) 1.0 0.1

(e} 10 (d) 11072,

The number of molecules in 8.96 Lofa gas at 0°C and 1
atm pressure is approximately

{a) 6.02 x 10%° (b) 12.04 x 102

(c) 18.06 x 10%° (d) 24.08 x 1072,

In the reaction,

2NayS:04 + [ — NapS,404 + 2Nal,
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71.

72.

In a reaction, 3Fe + 4Hs0 —— Fe304 + 4H3, the
equivalent mass of iron (atomic mass = 56) is

(a) 21 (&) 56

(c) 112 (d) 42.

During synthesiz of ammonia from its constituent
elements, the volume of the product relative to the
total volume of the reacting species is

(&) one-fourth (b) three-fourth

(e) one-half (d) one-eighth.

Which of the following contains largest number of atoms 7
{a) 1 g of CoHy (b) 1 g of azone

{e) 1 g of oxygen (d) 1 g of helium.

50 ml of samples of distilled water, ordinary tap water
and boiled tap water requires 2 ml, 26 ml and 10 ml
of soap solution respectively to form permanent
lather. The ratio of permanent hardness to temporary
hardness in tap water is

73.

74.

75.

(a) TM (b} 16 M
(e)18M (d) 5 M.

60 g of a compound on analysis gave 24 gof C, 4 g of
H and 32 g of 0. The empirical formula of the com-
pound is

(a) CoHyOq (b) CH50O4g
(£) CoHgOq (d) CHqO.

Two oxides of a metal contain 50% and 40% of metal
(M) respectively. If the formula of first oxide is MO,

the formula of 2nd oxide will be
fﬂ:] Mﬂz {E‘l Hﬂnﬂ
(e} MgO {d) MsOg.

4 g of hydrogen is ignited with 4 g of oxygen, the
amount of water formed is

(a) 25 g (b) 05 g
(c)45g (d)Bg.

(a)1:2 (b13:2 76. A solution containing 0.1 mol of a metal chloride

MCl; requires 500 mol of 0.8 M AgNOg3 solution for
aid a1 complete precipitation. The value of x is
300 ml of 3.0 M NaCl is added to 200 ml of 4.0 M @1 ®2 -
BaCl; solution. The concentration of C1™ ions in the (© 4 (d) 3
resulting solution is )

ANSWERS
QUESTION BANK (Level I)
1. (d) 2. (d) 3. (&) 4. (b 6. (a) 8. (c) 7. (&) B. (d)
9. (c) 10. (c) 11. (b) 12. (d) 13. (a) 14. () 15. (d) 16. (g}
17. (e) 18. (a) 19. (d) 20. (¢) 21. (a) 22. (b) 23. (¢) 24. (c)
25. (a) 26. (a) 27. () 28. (b) 29, (b) 30. (&) 31 (&) 32. (&)
33. (¢ 34. (b) 36. (a) 36. (c) 37. (o) 38. (o) 39. (c) 40. (d)
41. (d) 42. () 43. (d) 44. (B) 46. (B) 46. (b) 47. (b) 48. (b)
49. (o) 50. (a) 61. (a) 62. (d) 63. (b) 64. (g) 65. (a) 66. (a)
57. (a) 68. (a) 69. (a) 60. (a) 81. (a) 62. (&) 63. (d) G4. (a)
85. (d) 66. (c) 87. (b) 68. (b) 89. (a) 70. (c) 71. (a) 72. (b)
73. (c) 4. (b) 75. (a) 76. (d) 7. (2 8. (a) 79. (b) BO. (b)
81. fc) 82. (d) 83. (b) 84. (a) 86. (a).
QUESTION BANK (Level II)

1. (&) 2. (a) 3. (d) 4. (b) 5. (d) 6. (a) 7. () 8. (&)
9. (b) 10. (d) 11. (&) 12. (d) 13. (a) 14. (d) 15. (a) 16. (a)
17. (b) 18. (d) 19. (b) 20. (b) 21. () 22. (a) 23. (b 24. (a)
25. (a) 28. (d) 27. (a) 28. (a) 28, (b) 30, (b 31. (d) 32. (b)
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T4.

Moles of Mg = % 0L il

From the equation,
HCI1 L. Reagent and moles of magnesium left

= 0.1 - 0.05 = 0.05.
{a) 50 ml of 0.5 M Ca(OH)p = 0.025 mol of Ca(OH)s
The eqn. is Ca(OH)g + COg — CaCOg3 + HgO
1 mol of Cal{OH)y gives CaCOq =100 g
0.025 mol of Ca(OH); gives CaCOq = 100 x 0025 =25 g
+30;  BaClg
(b) 185 + O —— SO » 80g » BaS0y
32 g of sulphur produce BaSO, = 1 mol
. 16 g of sulphur produce BaS04 = 0.5 mol.

(a) The equation is

3BaCly + 2NagPO4 — Bag(OP4)s + ENaCl
Limiting reagent is 0.2 mol sodium phosphate.
() 2KI + HgCly — KC1 + Hgly

2KI + Hgly — KqHgly
For producing 1 mol of KyHgl,, KI required = 4 mol
For producing 0.4 mol of KoHgly,
K1 required = 4 x 0.4 = 1.6 mol.

{e) This is in accordance with law of definite propertions
(a) 2PbINOg)s— 2P0 + 4NOy + Oq

2 mol d2g
Lead nitrate required for producing 48 g of Oy
2x 48
== =3 mol.

Bl.

(&) The ionic equation is
Hz5 + Cu?* — CuS+ 28"
Mg 63.6g ppt.
(b) If atomic mass of O is 16 mol, mass of HyO = 18

If atomic mass of O is 100 mol. mass of HgO

_lﬂxlﬂﬂ
116

(¢) Neutrons in 1 molecule of HyO = 16
Neutrons is 1.8 g of water

=112.6.

_18x6.02x 10%% x 16
18

(d) 1 mol of Cu®* ions has charge
= that on 2 mol of electrons = 2F

= 0.632 x 1022,

0.1 mol of Cu®* has charge = 2x 0.1 F = 0.2F.

(&) Mass of oxygen which gets displaced from metal oxide
=04g

Now, 0.4 g of oxygen combines with metal =32 g

8 g of oxygen combines with metal = 22 x 8 = 64 g

0.4
e GEW“fmﬂm:E‘E
GAM _64g .,
GEW 64g
Hence, formula of oxide is M20.
{a) The compounds whose empirical formulae are different
will have different percentage compositions.

&) Micinw ol minbe = 1 : Males uruhmnt-ﬁ:% = 55.5

Valency of metal =

Mole fraction of solute = ﬁ =0.0176.

A e e T =
QUESTION BANK (Level 1)
s s - 2
P, R '.:-\._.-\.-\.;-\.-:-:-\.-cﬁ-a--c'-\.-ﬁ e e L

e T e e R e O L e s

e

R et

(b) AgsS +2HCl—— HsS + 2AgCl
248 g 224 L
11.2 ml of H3S is produced from AgpS

248 x 11.2
sl T

2940 = 0,124 g,

Now 0.124 g of AgyS = 124 m.%.sxm“ mols.

(a) 342 g of CygHg90 ) givea C = 144 g
34.2gof CigHyeOyygives Cm 144 g

(d) 142 g of Clg = 142/71 = 2 mol of Cly

It is also equal to four mole of Cl atoms.

4.

B.

2 % 22400 _

(&) Mass 22400 ml of gas = 448

100

o ﬁtnmicmlﬂ-'!‘-gg =333

Mass of one atom = 33.8 amn = 353

6.02 x 105

= 5.63 x l‘.'}'m E:
{d) Amount of NagCO3 in 0.1 M of 5L solution

=0.1x6x106 =53¢

.%xlmummimﬂ-.nm*.
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e

GASE GUS STATE

Important Terms, Facts and Formulae

DIFFERENT STATES OF MATTER

Solids. The substance is called solid if its melting
point and boiling point are above room temperature.
Matter in =olid state has definite mass, definite
volume as well as definite shape.

Liguids. The substance is called ligquid if its melting
point is below room temperature but boiling point is
above room temperature. Matter in liquid state has
definite mass, definite volume but no definite shape.
Gases. The substance is called gas if its melting and

boiling points are below room temperature. Matter in
gaseous state has definite mass but no definite volume
and shape.

Plasma state. It consists of gaseons mixture of
alectrons and positive ions. About 99% of matter in
this universe is found to exist as plasma state.

GASEOUS STATE

Some measurable properties of the gases aong with
their respective units are as under.

(a) Mass. Expressed in grams (g) or in mol (r).
(b) Volume (V). It iz expressed in litres (L), cubic
metres (m”) or em® or dm”.
1m®=10°L=10" dm® = 10° em®.

(c) Pressure (P). It is expressed in the units such as
atmospheres, millimetres (mm), cenlimetres (crm), torr,
bar, efc. The SI units of pressure are pascals (Pa) or
kilopascals (kPa).

1 atm = 101.3 kPa = 101.3 1"'l'l:|1'ﬁ = 1.013 bar

=76 cm Hg =760 mm or torr

{d) Temperature. It is expressed in Celcius scale
(°C) or in Kelvin scale (K)

T(K) = t(*C) + 273.

These are the generalisations developed from the
quantitative studies of behaviour of the gases.

BOYLE’S LAW (Robert Boyle, 1662)

The volume of a definite mass of a gas is inversely
proportional to its pressure af constant temperature.

23

» Mathematical representation

P % or PV = Constant (K) or P;V; = PyVs.
The constant K depends upon : temperature, mass
and nature of gas.

* The law can be represented by means of plots of

Vuvs Por PV us Pnr%

ture such plots are called isotherms.

vs P at constant tempera-

CHARLE'S LAW (Jacques Charle’s, 1787)

The volume of a given mass of a gas al constant
pressure increases or decreases by E‘Iﬁ of its volume at 0°C for

each degree rise or fall of temperature.

o Alfernative statement. The volume of a fixed mass
of the gas at constant pressure is directly propor-
tional to its temperature in Kelvin.

* Mathematical representation.
Vi Va
N T, T,
The value of K depends upon, mass, pressure and
nature of gas.
* Graphical interpretation. The law can be repre-

sented by plotting Vvs T at constant pressure. Such
plot is called isobars.

V=T or % = Constant (K)

PRESSURE-TEMPERATURE RELATIONSHIP
(Amanton's or Gay Lussac’s Law)

The pressure of a fixed mass of a gas al constant volume
ts directly proportional to the temperature in Kelvin.

» Mathematical representation. At constant volume
and fixed number of moles

P, P
Pe=T or 2 s

T= Constant (K) or T_l =ﬁ,

= Plot of P vs T at constant volume is a straight line
passing through origin. Such a plot is known as
isochores.
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(£) If a gas is allowed to expand above its inversion
temperature, heating effect is cansed.

(i) If a gas is allowed to expand below its inversion
temperature, cooling effect is caused.

(£f) Inversion temperature is related to the van der
Waal's constants of a gas as
2a

T.-=ﬁ.

MOLAR HEAT CAPACITIES OF GASES

1. Molar heat capacity at constant volume (C,).

It iz the amount of heat required to raise the
temperature of one mole of a gas through 1°C when
itz volume is kept constant. Mathematically,

3

ﬂ,.=§R-.

2. Molar heat capacity at constant pressure (Cp).

It is the amount of heat required to raise the
temperature of one mole of a gas through 1°C when
its pressure is kept constant. Mathematically,

Co=3R.
Some Important Points
*C-Cy=R.
* The value of yis related to atomicity of gases as
Monoatomic Diatomic Triatomic

gas gas gas
v=1.66 y=140 y=1.33

* Ratio
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£

47.

61.

52,

{a) increase in average molecular speed

(b)) increased rate of collisions amongst molecules

(¢} increase in molecular attraction

()} decrease in mean free path.

A gas of volume 100 cc is kept in vessel at pressure
10* P maintained at temperature 24°C. If now the
pressure is changed to 10° P at the same temperature,

the volume of the gas becomes
{a) 10 cc (b) 100 cc
(c) 1 e (d} 107 ce.

Equal masses of methane and hydrogen are mixed in
an empty container at 25°C. The fraction of total

pressure exerted by hydrogen is
1 8
{a) 3 (&) 3
1 4
(e) 16 (d) 9"

Five gram of each of the following gases at 87°C and
760 mm pressure are taken, which of them will have
least volume 7

{a) HF (b) HCI1
{e) HBr () HI.

The eritical temperature of water is higher than that
of Oy because HyO molecule has

(a) fewer electrons than Op  (b) two covalent bonds
{c) V-shape (d) dipole moment > 0,

One litre of gas weighs 2 g at 300 K and 1 atm
pressure. If the pressure is made 0.75 atm, and
temperature is brought down to 250 K, the gas will
occupy a volume of

(@) 2L B 1L11L
(e)2.22 L () 0.7 L.
In a closed room of 1000 m®, a perfume bottle is opened

up. The whole room after some time develops smell of
perfume. This is due to which property of gases

(a) viscosity (b) density

(e) diffusion {ef) none of these.
The density of Neon is highest at

(a) STP (B) 0°C, 2 atm

() 273°C, 1 atm (d) 273°C, 2 atm.

The number of moles of Hy in 0.224 L of hydrogen at
STP (assuming ideal gas behaviour) is

la)l (b) 0.1

{e) 0.01 () 0.001.

53.

56.

56.

a7.

B8.

Which of the following statement is false ?

(a) The product FV for fixedamount of gas isindependent
of temperature.

{4} Molecules of different gases have same KE at a given
given temperature.

{e) The gas equation is not valid at high pressure and
low temperature.

(d) The gas constant per molecule is known as Beltzmann
Boltzmann constant.

The dimensions of pressure are same as that of

{a) Energy (5) Energy per unit volume
{c) Farce per unit area (d) Force per unit volume.

The densities of two gases are in the ratio of 1 : 16.
The ratio of their rates of diffusion is

(@) 16:1 (b1 4:1
ed1:4 () 1:16.

The molecular velocities of two gases at same
temperature are u, and uy. Their masses are mq and

miy respectively, which of the following expression is

(b) mquq = maug

(e} JI'.l'l;lu]i'i = m-gu%.

The ratio of the root mean square velocity of Hy at 50 K
and that of Oy at 800 K is '

(a) 4

{e) myug = mguy

(b)) 2

1
(e} 1 () T

X ml of Hy gas effuses through the hole in a container
in & seconds. The time taken for the effusion of same
volume of gas specified below under identical condi-
tions is

{(a) 10 sec ; He
(c) 25 sec ; CO

(b) 20 sec ; Og
(d) 65 sec ; COy.

The average kinetic energy per molecule of ideal gas
at 25°C in 8.1. units is

(@) 617 x10” 21 kg
(€)6.17x10" %

(b) 6.17 x 1021 g
() 7.16 x 10”2 J.

. Which of the following law lead us to arrive at the

conclusion that I g-melecule of each gas at 5.T.P.
occupies a volume of 224 L 7

{a) Dalton's law (b} Law of combining volumes
(c) Avogadro's law () Boyle's law.
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7.

10.

12,

The volume occupied by 10.0 g of oxygen at 0°C and
2 atm pressure will be approximately

(a) 20 L (b)4.48 L

e)35L () 1.5 L.

For X g of ideal gas V and Vj are the volumes at ¢*C
and 0°C respectively at 1 atm pressure so that V/Vy
= (1 + ). Here, 18

(a)=1 (B <0

e)>1 {d) =0.

A pressure of 0.101325 bar when expressed in atmos-
pheres represents

(2} 0.01 atm (b) 1 atm

{e) 0.1 atm {d) 10 atm.

Three gases X, Y, Z are enclosed in a container and
have partial pressures as p,, ps, pg respectively at

T kelvin. The total pressure at T kelvin will be

{a) always equal to (py + pa + pa)

(b) < {py +p2 +py)

(eh=(p1 +p2 +pPa)

(cl) = (pq + pg + py) only if the gases do not react
chemically at T.

A sample of gas contains N; molecules and the total

kinetic energy at — 123°C as E; ergs. Another sample

of gas at 27°C has total kinetic energy as 2E; ergs.

Assuming gases to be ideal, the number of gas
molecules in the 2nd sample will be

N
(@) Ny 6) 5"

() 2N, (d) 4Ny

Among the gases given below, the highest value of
mean free path is for,

(a} Ng (B} Og

(c) Hg (d) Clg.

If two gases have molecular masses My, Mp at
temperature Ty and Ty such that, Ty Mp=Tp M,.
then which property has the same magnitude for two

gases
la) density

(e} ELE. per molecule

(b) pressure

{d) rms.

The state in which 99% matter of the universe exists is
{a) Plasma {B) Selid

(el} Ligmuid.

The temperature above which the gas cannot exist as
liquid howsoever large the pressure may be, is

e} Gaseons

13.

14.

15.

16.

17.

18.

19.

20.

() Absclute zero

()07 Celeins
(¢} Critical temperature
{ef) Inversion temperature,
The density of a gas is given by the expression
(a) nP (&) P/RT
(e) PM/RT (d) M/V.

The compressibility factor for ideal gas at particular
temperature

(z) equal to zero (b) <0

{e) aqual to 1 (d)canbe>1or<1.
Partition

Gas A |Gas B 3

950 mm| 250 mm| removed atsame | [ressure=PFP
temperature

In the above experiment, the value of P is

() 250 mm (b) 500 mm

{c) 300 mm {d) 400 mm.

When ideal gas undergoes unstrained expansion, no
cooling occurs because the molecules

{a) are above inversion temperature

{h) exert no attractive foree on each other
{¢) work equal to loss in kinetic energy

() collide without loss of energy.

Rate of diffusion of a gas is

() directly proportional to its density

(&) directly proportional to its molecular mags

{¢) directly proportional to the square root of its molecular
MmAass

{d) inversely proportional to the square root of its molecular
MAss.

The average welocity of an ideal gas molecules at

27°Cis 0.3 msec™ !, The average velocity at 927°C will

be

(@) 0.6 m sec™ ! (6) 0.3 m sec™ '

() 0.9 m sec™ ! () 3.0 msec™ .

If a gas is expanded at constant temperature
{a) the pressure decreases

{b) the kinetic energy of molecules increases
{e) the kinetic energy of molecules decreases
() the number of molecules of the gas increnses.

In van der Waal's equation of state the term which
accounts for intermolecular forces is

{a) (V = b) (b) RT
() (P + a/VH (d) (RT)™ 1,
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71.

4.

76.

A bottle of cold drink has 200 ml of liquid in which
conc. of COy ie 0.1 molar. If COg behaves as ideal gas,

the volume of CO4 at 5.T.P. equivalent to the one in
cold drink is

(a) 0.224 L
ic}0.112 L

(b) 0448 L
(d) 4.48 L.
In the outer space the pressure recorded is 5 x 10~ 14

torr. How much outer space could be compressad into
1 dm” box at a pressure of 1 atm 7

(a) 1.52 x 10"% dm” (8) 4.56 x 101 dm®

(¢) 2.28 x 105 dm {d) 1.14 = 1016 dm?,

Same gas is confined to two containers A and B. The
pressure, volame and temperature (K) of gas in A are
three times as compared to that in B. If the mass of

gas in A is x g, then the mass in B would be
(b)0.3xg
() 3x g.

alxg
el 0.5z g
Two flasks of equal capacity contain argon and

chlorine gases respectively at room temperature.
What is true about them ?

(a) Both contain same number of atom

(b) Cl atoms are half of the Ar atoms

(¢} Cl atoms are double the number of Ar atoms

(el) Chlorine molecules are double the number of argon
molecules.

Equal masses of CHy and Oy are introduced in an

empty container. The fraction of the total pressure
exerted by oxygen is

() 1/3 (b) 1/2
{e) 23 () 917298,

The temperature at which real gas exhibits ideal
behaviour over a wide range of pressure is called

{a) Inversion temperature (5) Boyle temperature
(e) Reduced temperature () Critical temperaturea.

He atom is twice as heavy as Hy molecule. The average
kinetic energy of helium at 298 K is

(a) twice that of hydrogen

(&) same as that of hydrogen
(e) four times that of hydrogen
() half that of hydrogen.

An empty container was filled with equal masses of
methane and hydrogen gases. The fraction of total

pressure exerted by hydrogen is
(a) 172 (b) &9
(e) 159 (d) 16/17.

79. Asample of air saturated with water vapours recorded

81.

B2.

83.

B4.

. A balloon containing methane is

a pressure of 640 torr. If vapour pressure of water at
that temperature is 40 torr and the sample contains
N; and O3 in the molar ratio of 3 : 1 besides water
vapours. The partial pressure of N in the sample is
(a) 540 torr (b) 450 torr

() 480 torr (f) 300 torr.

pricked with a sharp
needle and quickly plunged into a tank of hydrogen at

same pressure. After sometime, the balloon will
(a) get enlarged

(B) get collapsed

{c) remain as before

{el) reduce to half of its original size.

The values of critical temperatures (T,) and critical

pressure (P.) for some gases are given below. Which
of the gases cannot be liguified at 100 K and 50 atm 7

Gases A B C D
P.(atm) 22 14 as 45
T. (K} 5.1 33 127 140
{a)} D only (b) A only
(e)Aand B (e} C and D,
The average KLE. of 14 g of nitrogen at 127°C (K =8.31
JEK "mol™ 1y is
{a) 2498 kJ (6) 4.2 kJ
(e)38 kJ () 1.493 kJ.

Molecular velocities of two gases at same temperature
are uy and uy and their masses are mq and mq respec-

tively. Which relation is correct ?
(a) my/uy =mg/ug (B)myuy =myuz

(e) my"u?t ﬂlgf"ﬁ% {d) myu ]E = m.g[igz.

10 g of each of the following gases were taken, HF,
HCI, HBr, HI, under similar conditions, then

(a) all will have same volume

(&) HF will have largest volume

{e) HI will have largest volume

{d) HBr will have lowest volume.

The van der Waal constant ‘b’ is equal to

(a) four times the volume of 1 mol of gas
(b} the molecular volume of 1 mol of gas

(e) four times the actual volume of molecules contained in
1 mol of gas
() twice the molecular volume of 1 mol of gas.
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47.
48.

49.

50,
b1.
52.

53.

E

71.

{n} Number of moles of HF is highest.

(e} Water has u > 0. Hence inter-particle forces in water
are more,

PleTz 1 x 1 x 250
TPs Em :ltﬁ'?-ﬁ

{a) This is as per definition of diffusion.
(b).

(e} 22.4 L of Hydrogen = 1 mol = 0.224 L of Hydrogen
= 0.01 mel.

(@) The product PV depends on temperature and number
of males.

le) upyy < woy, = '\'Jﬂ:n:_ =y1=1

(b) Apply Graham's law.
(&) KLE. per molecule is given by ET

(b) 'I-t; = = 111L.

{e) Avogadro's law help us to derive this conclusion.
(5) The compressibility factor for ideal gas = 1.

P‘J P-'E-"

Ty
730 x 380
T60

{c) Partial pressure of C = 10 -4 =6 atm
Number of mule'n of C =6 moles

(Because 10 molez have pressure = 10 atm)
Massof C=6x2=124g.

fa) V= = 365 ml

THE#'EB 1
or W-? or Thy=3 Ty

ib)z <1 or PV < nRT or PV < B;V;

For the same pressure V< V.

(e) 1L of steam = lﬂﬂﬂma of steam weighs

= 0.0006 % 1000 g= 0.6 g

Since density of liquid water = 1 g em™ "

*. Volume of 0.6 g of water = 0.6 % 1 = 0.6 em®.

(d) Among the given gases which are all non-polar Clg has
the largest molecular size and largest magnitude of van der
Waal forces.

m{bl[hu "vf] V- 5] ;m‘

a RT
or [P+E ]{2\"—&}:2:{?.

4.

75,

78.

78.

B1.

Bi.

{d) V.D. of dry air is 14.4 which is more than that of moist
air. Other gases have V.D. leas than moist air (V.I). 9 - 14},

{b?Tﬂ:ng*E-EEmﬂﬂ Mass of 2.6 moles of CO

=20=x28=T0g.
{a) PY =nRT

c BV __16x1
nR - 1.5 x 0082

= 12 195 - 273 = - 260.8°C,
(@) NHy molecules are able to form H-bonds with water
molecales.
(d) NagCOyg . x HaO + 2HCl——

=]12.196 K

NaCl + COg + (x + 1) HaO
22.4 L of COg at S.T.P. is produced from soda crystal
1.287 x 22400
TV e |
Now 286 =106 + 13::-:::&1“&@: 10

Hence the sample is NagCOg . 10Hz0.

(c) 17 g of NHy -—muha 1 mol
which contains mrwn&m number of molecule.

() 18 mm = 22X 1018 opy 4 00~ 2APs

To0
>, The pressureis 101.3 + 2 = 103.3 kPa.
{e) 1 litre of protivum axide (HoO) weighs = 1000 g (Density = 1)
henee it has maximum number of molecules, i.e.,

1000
18

{e} On removing Og the pressure will be reduced to half of
the original. Hence, the statement C is wrong.

{a) The maximum moles and hence maximum number of
molecules are present in 2.7 g of NHs.

x 6.02 x 10°% = 3.3 x 1099,

mﬂs-%,-}-u 15 mol)

{c) Consider 1 mol of water, the mass of which is 18 g
. Volume of liquid water at 100°C

_18
T 0.96
Volume of 1 mole of water vapours
_nRT _1x0082x=373
P 1
=30586L or 30586 cm’.
The number of times the expansion has occured

_ 30586
18.75

em” = 1875 cm”,

= 1631.2
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80.

B1.

82.

=

S

B7.

(a) Rate of effusion of Hg will be more than rate of effusion
of CHy.

(c) At the temperature above the critical temperature, the
gas cannet be liguefied by applying pressure.
(a) Average LE. = 372 x nRT

-E:H:B-.E % 0.082 x 400
2

=2493 J or 2493 kJ.
() A\rnrniﬂ E.E. of both the gases will be same.

J

2_1 1 2 2
g M)” =5 mgug” or myi)” = mauy”

Thnﬂ,

(b) The number of moles of HF will be largest. Henee it will
occupy largest volume.

() It is a factual question,

Vi 300 x 270

{b}v2=—'}€'rgw 300

T, = 270 mol.

{a) VD=70 . Mol mass= 140

o Mol. mass i‘MII:I
Empirical mass 28

Hence mol. formula is C50f.

o

Mjlﬁxgxz

|

o = T2,

{b) No. of molecules of Ar, Oy and Oy are same. Now Ar is
monoatomie, Oy is diatomic and Oy is triatomic Hence
atomic ratiois 1:2: 3.

(k) A + B —s C
2 vol. 6 val. 2 vol.
2n molecule 5n molecules  2n molecules

91.

4.

2.

26,

or 1 molecule &/2 molecules 1 molecule .
2 atoms 5 atoms 1 molecule

Hence mol. formula of C is AgBg.

()0g = 0.2 mol ; Ny = 5 = 0.4 mol ; He = 0.5 mal

Total molea=0.2 + 0.4+ 0.5 = 1.1 mal.
Pressure due to 1.1 mol = 1.1 atm
Pressure due to 0.4 mol of Ng = 0.4 atm

= 0.4 x T80 tarr = 304 torr.

(b) Mol. massof Y=M . V.D. ..w..‘g.
vn.nrx.u%.zu
Mol mass of X = 2% 2M = 4M.
{E-‘]ﬂglr“mn]-ﬂﬂﬂﬁmnl
78
Nz-fﬂ—--ﬂuﬁﬂ-ﬂmnlu
Taotal moles = 0.9375 + 3.526 = 4.4635 ;
Total pressure = 740 mm
Tﬂﬂ':ﬂﬂﬂ?’ﬁ - 156.4
() rHg : rDy = \,I' =2 : L
300
(e) Tg = T“Tx-ﬁﬂﬁﬂ = 336 K or 63°C.
300R BO0R
(e) Fpa= v "Hg: Pﬂ:-—.,llr RCH,
nHy
Ps:Pp=
e b
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and negative ions are almost equal. For example,
NaCl, KCl, CsCl and KBr.

* The presence of large number of Schottky defects in

crystal results in significant decrease in its density.
(ii) Frenkel Defect. This type of defect is created
when an ion leaves its correct lattice site and oe-
cupies an interstitial site. Frenkel defects are com-
mon in ionic compounds which have low
co-ordination number and in which there is large
difference in size between positive and nepgative
ions, For example, ZnS, AgCl, AgBr and Agl.

* Non-stoichiometrie Defects

These defects disturb the stoichiometry of the com-
pound. These defects are either due to the presence of
excess metal ions or excess non-metal ions.

() Metal Excess Defects due to Anion Vacancies.
A compound may have excess metal ion if a negative
ion is absent from its lattice site, leaving a *hole’ which
is occupied by electron to maintain electrical
neutrality.

o —

* This type of defects are found in crystals which are
likely to possess Schottky defects.

The ‘holes’ oceupied by electrons are called F-eentres
and are responsible for the colour of the compound and
many other interesting properties.

(ii) Metal Excess Defects due to Interstitial Cations.
Another way in which metal excess defects may occur
ig, if an extra positive ion is present in an interstitial
site. Electrical neutrality is maintained by the
presence of an electron in the interstitial site. This
type of defects are exhibited by the crystals which are
likely to exhibit ‘Frenkel’ defects.

{i1i) Metal deficiency due to Cation Vacancies.
The non-stoichiometric compounds may have metal
deficiency due to the absence of a metal ion from its
lattice site. The charge is balanced by an adjacent ion
having higher positive charge. This type of defects are
generally shown by compounds of transition metals.0

SOME MISCELLANEOUS IMPORTANT POINTS

* Doping. Addition of small amount of foreign im-
purity in the host crystal is termed as doping. It
increases the electrical conductivity.

* n and p type semiconductors. Doping of group
14 elements with group 15 elements produces ex-
cess of electrons and doping of group 14 elements
with group 13 elements produce holes (electron
deficiency) in the crystals. Group 14 elements doped
with group 15 elements are called n type semicon-
ductors, symbol ‘n’ indicating the flow of negative
charge in them. Group 14 elements doped with
group 13 elements are called p type semiconductors,
gymbol ‘p’ indicating the flow of positive charge.

* Diamagnetic substances are weakly repelled by
the magnetic field and do not have any unpaired
electron.

* Paramagnetic substances are attracted by the
magnetic field and have unpaired electrons. These
lose magnetism in the absence of magnetic field.

* Ferromagnetic substances are attracted by the

magnetic field and show permanent magnetism
even in the absence of magnetic field e.g., Fe, Co, Ni.

* Antiferromagnetic substances are those which
are expected to possess paramagnetism or fer-
romagnetism on the basis of unpaired electrons but
actually they possess zero net magnetic moment
e.g., MnO.

*» Ferrimagnetic substances are those which are
expected to possess large magnetism on the basis of
the unpaired electrons but actually have small net
magnetic moment e.g. FeyOy, ferrites.

» Piezoelectricity is the electricity produced on ap-
plying mechanical stress on polar erystal.

* Pyroelectricityis the electricity produced on heat-
ing some polar crystals.

» Super conductivity is the property of the condue-
tors where by they allow electricity to pass though
them without any resistance. It was discovered by
Kammerlingh Onnes in 1813. The temperature at

which a substance starts behaving as super condue-
tor ig called transition temperature.
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(a) 0% th) 60%: 60. Inantifluorite structure, the percentage of octahedral
(c) 100% (d) 25%. voids occupied is
50. A metal M has FCC arrangement and edge length of (a) 100% () 0%
the unit cell is 400 pm. The atomic radius of ‘M’ is (e} 50% {d) 25%.
() 100 pm (63 200 pm 61. The example, and general formula of sheet silicate
(c) 141 pm () 173 pm. respectively are
51. In asolid, oxide ions are arranged in CCP, Cations A (o) Quartz, (Si0g), (b) Clay, (Sig 05> )y
occupy one-gixth of the tetrahedral voids and cations o o e
B oceupy one-third of the octahedral voids. The formula (c) Asbestos, (Siz05* ), () Clay, (Si05% ).
of the compound is 62. If the positions of Na* and CI” ions are interchanged
(=) ABOy (6) AB9O3 in NaCl, the crystal lattice with respect to Na" and
(c) AgBOg (d) AaBaOg. Cl is
52. A binary solid AB having radius ratio 0.52 is most (@) both fee (b} both bee
likely to have (c) fee and bee () bee and fee,
{a) zinc blende structure {h) rock-salt structure 63. A mineral having the formula ABs crystallises in a
(¢} fluorite structure (d) antifluorite structure. cubic close packed lattice, with A atoms occupying the
o t of identi atee. th ’ lattice points. The co-ordination number of A atoms,
b ;?nﬂgﬂniumﬁrﬁ?;:;' ; ?lnt]m] ¢ e that of B atoms and fraction of tetrahedral voids
phere is . 3
@4 )8 occupied by B atoms are respectively
{(a) 8, 4, 100% (b)2, 6, T0%
{eh 12 {d) 6.
54. F bi id the radius ratio is equal to S0 i oy
- or a cublc vwol
™ 84. The tetrahedral holes oecupied in diamond are
{a) 0.225 b)0.414
{a) 50% (h) 265%
() 0.732 () 0.155.
In it cell of NaCl, the number of Na* ions present el Tk U1
a unit ce ; . .
55. at the edge centres is 3 65. A compound alloy of pold and copper crystallises in a
cubie lattice in which gold atoms occupy the lattice
(a)4 (b) & points at the corner of the cube and copper atoms
()1 () 12. occupy centres of each of the cube faces. The probable
56. In zinc blende structure, the number of formula units empirical formula of the compound alloy is
present in the unit cell is {a) AugCu (b} AuCug
{a) 4 (b) 6 (e) AugCug (d) AuCug.
(€)1 (d) 8. 66. If ‘o’ is edge length of a face centred cubic unit cell,
57. Inwhichofthe following arrangements, a metal would then the distance of closest approach of two particles
have least density ? i8
la) BCC () 0.866a (h) 1.732a
(b} CCFP (c) 1.414a (d) 0.707a.
Er IV ) 67. In a body centred cubic unit cell of a metallic sub-
() In all the thres arrangements, the density would be same. stance, the number of atoms per unit cell is
B68. The number of octahedral voids in HCP arrangement i) 4 511
of N spheres is
a)2N (BN (e) 2 () 3.
(e)3N (d) 4 N. 68. An atom at the edge centre of the cubic unit cell
59. Nay0 has antifluorite structure. In NayO, the coor- contributes ...... to the particular unit cell.

dination number of oxide ions is
(a) 4 (b1 6
(c) B {e) 12.

{m) 1/2
{c} 1/8

(b1
{d) 144,
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42,

44,

4?.

61.

59

The number of NaCl units in a unit cell of its erystal
(ex) 2 thl 4
(&) 6 id) 8.

The Edge length of face centred cubic unit cell is 508
pm. If the radius of cation is 110 pm, the radius of

anion 1s
() 110 pm (h) 144 pm
{c) 618 pm (el) 398 pm.

The ratio of close packed atoms to tetrahedral holes
in cubie close packing

(a)1:1 (b31:3
{eil:2 (dr2:1.

In a metal M having BCC arrangement, edge length
of the unit cell 15 400 pm. The atomic radius of M is

(a) 100 pm (b) 141 pm

() 173 pm (ef} 200 pm.

The co-ordination number of metal crystallising in
hexagonal close packed structure is

() 12 (h) 4

(e) 8 (d) 6.

How many Cl” ions are there around Na” ions in NaCl
crystal ?
()3

(el 6

(bl 4
(d) B.

The existence of a substance in more than one solid
modification iz known as
{a) isomorphismn (&) polymorphizm
{d} allotropy.

Which of the following groups contain species which
are solid at 283 K and one bar pressure 7

(a) NHy, HoO, CoHg (b} Brg, Ia, Clg
{e) 804, Is, KCI {d) 5i, HCI, Hg.

(e) amorphism

A unit cell having dimensionsa#b#¢ ;
a2y 90" is known as

{a) Monoclinic (&) Triclimic

(e} Rhombohedral {d} Orthorhombic.

The percentage of space occupied by spheres in a cubic
close packing of spheres in three dimensions is

(a) 24% (b) 52.4%

(e) T6% () TA%.

Which of the following compounds is an example of
molecular solid ?

(i) Diamnond
e} Sodium chloride

() Dry ice
(d) Zine sulphide.

53}

54.

57.

For an atnmi:: erystal having body centred cubic unit
cells, the number of atoms per unit cell is

(o) 4 (b) 8
G g] (ef) 2.

When a cation and an anion are missing leaving
behind a pair of voids, the defect is known as :

{a) F-centre (b} Schottky defect
ic) Frenkel defect i) None of these,

Edge length of a cube 15 300 pm. Its body diagonal
would be

{a) 600 pm (b) 423 pm
{c} 519 pm () 450 pm.

In zinc blende structure coordination number of cation
15

la) 6 (b) 4
(c) 8 () 12,

In fluorite structure the coordination number of cation
18

{a) 4 by &
c)8 . {d) 12,
Consider the Fig. given for solid XY. Answer the
following questions from 58-61.
b & O
Ao
X "
L 'D o L
Ye ® O
! JI ... 4
‘/' o) l/)
O L
The site Y represents
(a) tetrabedral void (b) octahedral void
(e} triangular void (ef} cubical void.
The number of XY units per unit cell is
(a) 4 (h) 3
eyl (d) 8.
Co-ordination number of Y is
{z) 3 (h) 4
(c) @ (d) B

Which of the following type of solid adopt above crystal
structure 7

(a) CsCl
() Zn8

(b) CaFg
(d) NaClL



SOLID STATE

B87-70. These are based on facts.

71.

T3

4.

8-18.
18.

21.

(d) In antifluorite structure fee lattice sites are occupied by
anions (Pt Clg)™".
(a) Anions =g = 1.

{d’j'I'hﬂﬂﬂﬂ:hﬂfﬂf&ﬂiﬂlﬂ:%i-%:i

= Octahedral voids = 4 ; tetrahedral voids = 8
Total voids = 12 ; Voids occupied by the ions =3

. hﬁmdvﬂnmﬁ:%:%.

74-76. Questions based on facts and defintions.

{n}hﬁnnhlmdaﬂﬂ_inuadﬂptmpmmthut
Zn®* occupy 50% of tetrahedral holes. In Nag0O. 0 ions
adopt ccp structure while Na* ions occupy all tetrahedral
holes.

(¢) Frenkel type defect is shown by crystals with low co-
ordination number.

4
119 x x 27 xNpgxa
() d-Nuxna or n= T
2.75 x 6.02 x 10° x (654 x 10~ 103
= 119 =308=4,

The questions are based upon facts.
{c) Zn assumes hep type crystal structure.

i dw 2%39x10”° ~

a3
Emhmza.“[lxi,ﬁﬂxlﬂ" ]H

23
_2x39x 100
6.02 = 1.44
() Factual question.
() Question is based on properties of liquid crystal.
(e)Match Boxhas dimensionsa # b 2 ¢ ;0 = = y=90which
refers to orthorhombic.
(b) Applying the formula
Htﬂxhxlm- 4 » 100
dxa®  10%@x107%?
(b) No. of atoms per unit cell = 2

.. No. of atoms in 12.08 x 10® unit cells = 24.18 x 1023,

= 900 kg m°.

=5x 10%,

(b) Density = SMM < 2
Npxa
~ 100 % 2 __200
" 6.02 x 107 x (400 x 10710)% * 38.528
=5.188 gem A

{b]Wahmpwunitmﬂ:%ﬂl:Hanuﬁtuﬂ-l

Dutnmaparunitmllzl::-a

Henece formula = NaWO0O3.
38-42. Questions based on facts.
43, (b)Edgelength=2r"+2" or %IJ'-F'I-F_

r =254 - 110 = 144 pm.

44-48. Questions based upon facts.
49. () 803, I and KCl are solid at 10°C.

50-57. There are based on facta.
58. (b) Site Y is octahedral void.

59. (a) There are four X atoms and four Y atoms per unit cell.
Hence, the formula units are Four.

80. (c)Y being octahedral void has co-ordination number = 6.

62. (s) Factual question.
83-87. Questions based upon facts.

68. [b}&nimainunjtcnﬂ=%+§=4;

Eaﬁ&m:[%+l]+4=ﬂ.
Hence the ratio of cations : anions =2 : 1.
70. (&) Hn,&fﬂatn-mainth&unitm]ln-gnl

Nu.dammm;uuimnng.l.
71. M}nahnﬁmdwmvﬂmumﬂdhmth_lm

- a3
_?ﬂmdm=4fﬁl;uﬂz _x
" Volume of cube ] 6

72-74. Factual problems.

75. (d)The radius ratio (r,/r_) = %‘-3’% = 0.54. Hence co-ordina-
tion number of cation should be six. Thus, substance is
likely to adopt rock salt structure.

78. (c) Factual question.
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1.

3.

7.

QUESTION BANK

Choose the correet answer from the four alternatives given in each of the following questions :

ﬁ Na and ?;Mg are
(a) Isotopes {b) Isohars
(c) Isodiaphers id) Isotones.

The energy of a photon of radiation having wavelength

3000 A is nearly
{a) 6.63 x 10719 J (5)6.63x10" 18]

(d)663x10"4J.

The wavelength of the radio-waves having frequency
3 MHz would be

(c)6.63x 10" 187

(@) 100 m (b) 300 m

(c) 100 nm (ef) 300 nm.

The number of subshells in the fifth energy level is
() 4 (&) 11

()9 (d) 6.

The number of orbitals in the fourth energy level is
{a) 4 (b) 16

(e) 32 (d) 9.

The maximum number of electrons with clockwise
spin that can be accommodated in a fsubshell its

{a) 14 (b)Y 7
{e) 5 (d) 10.

The maximum value of m for an electron in fourth
energy level is

(a) + 4 (b)+3

{e)+ 5 (d) +9

The maximum number of electrons that can be accom-
modated in fifth energy level is

{a) 10 (b) 25

le) B0 (d) 32,

In chromium atom, in ground state, the number of
occupied orbitals is

(a) 14 (&) 15

(e) 7 (d) 12.

The radius of the first orbit of hydrogen is 0.53 A. The
radius of second orbit would be

(a) 1.06 A (by2.12 A

() 0.53 A (d) 0.26 A.

11.

12.

13.

14.

I.EI'

16.

17.

18.

The ratio of the radii of first orbits of H, He* and
Li%* is

fa)1:2:3 (b)6:3:2

el 1:4:9 (d)9:4:1.

Which electronic transition in hydrogen atom is
accompanied by maximum release of energy 7

aln=2ton=1 bln=3ton=2
(din=4ton=2.

The ratio of radius of the nucleus to the radius of the
atom is of the order of

(a) 10° (&) 10%

{e) 10™° (e 1075,

A body of mass 10 mg is moving with a velocity of 100
ms~ !, The wavelength of the de Broglie wave associated
with it would be

(@) 663%x10° % m

cjnemdton =3

(b} 663 x10" 3 1
(d) 6.63 %10 m.

Which of the following sets of the quantum numbers
is permitted ?

()6.63%10" M m

[

aln=41l=2. m=+3, 8=+=

b=

BIn=381=8,m=+3,8m+=

[ =

{:}n=4,l=ﬂ,m=ﬂ,a=+%

din=4,{=3,m=+1,8=0.
A subshell with n = 6, [ = 2 can accommodate a
maximum of

(a) 12 electrons
{e) 10 alectrons

(&) 36 elactrons
() T2 electrons.

An electron has spin quantum number, s = + % and

magnetic quantum number, m = + 1. [t cannot be
present in

(a) s-orbital
(e} d-orbital

() p-orbital
() f~orbital.

The first use of quantum theory to explain the strue-
ture of atom was made by
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4.

Bl1.

The correct set of quantum numbers for the unpaired
electron of chlorine atom is

n i

(a)

{
2 1
(&) 2 1
3 1
3

(1]
1
le) 1
(el) 0 1.
The ion that is iso-electronic with CO is

fa) Qg
le) CN™

(b) Ng*
(e} ﬂg*.

The configuration 132, 2#2, ‘.‘épﬁ, 35! shows
() Ground state of fluorine

(b) Excited state of flnorine

{e) Excited state of argon atom

(d) Ground state of 0" jon.

Which quantum number will determine the shape of
the subshell ?

{a) Principal quantum number

(&) Azimuthal quantum number

ie) Magnetic quantum number

{df} Spin quantum number,

Which is correct statement about proton ?
{a) Proton is nueclens of deuterinm

{(b) Proton is alpha particle
ie) Proton is ionised hydrogen molecule

{d) Proton is ionised hydrogen atom.

The energy of an electron in nth orbit of hydrogen
atom is

() -“;f oV (B) - Eéﬂ oV
n n

s ”;f eV -8 v
n n

The four quantum numbers of valence electron of
potassium are

1 1

{a) 4,0, 1..2 (b) 4, 1.'-".*2'
(c) 4,0,0,% @4,1,1,1
] ] 12 a ¥ l2

The frequency of a wave is 6x 10 s, Its wave
number would be
(@) 10% em™ 1 5)2%10” % em~ !

() 2% 10” " em (d) 2% 10% em™ 1.

82.

EE!

86.

B7.

The energy of the second orbit of hydrogen is equal to
the energy of

(a) Fourth orbit of Ha* (b) Fourth orbit of Li**

(¢) Second orbit of He® (d) Second orbit of Li*",

The concept of dual radiation was introduced by

{a) Einstein (b} Stark

{c) de Broglie {d) Moseley.

The discharge tube experiment in which cathode rays
are emitted has shown that

{a) All nuclei contain positive charge

(b) All forms of matter contain electrons

(e} Protons are positively charged

() Mass of proton and that of nentron are almost equal.

In Bohr's model of the atom, the electron does not fall
into the positively charged nucleus because

{a} The electrons have dual character

(b) The electrons have wave character

{¢) Quantum rules do not allow it

{d) The electrostatic attraction is balanced by mechanical
forces.

Particles in cathode rays have same charge to mass
ratio as

(a) o-particles (b) frays
{e) yrays () Protons.

Which of the following species has the same num-
ber of electrons in the outermost and penultimate

shells 7
(@) 0% () K*

() AP @F",

An electronis present in 4f sub-shell. The possible values
of azimmthal quantum number for this electron are

(@)0,1,2,3 61,234
(c) 3 (cl) 4.

‘Which of the following radiations has the highest wave
number ?

(a) X-rays (&) Microwaves

(e) LR rays (d) Radiowaves.

Bohr's model could explain successfully

(z) the spectrum of helinm

(b) the spectrum of species containing only one electron
{c) the spectrum of multi-electron atoms

{d) the spectrum of hydrogen moleculs,
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: () d,2-2 12 (6)3,8,1,-1/2 {e) The lines of Lymon series appear in the visible region
€12,2 1, 1/2 (d)3,1,1,— 12 {d) Transition from higher energy levels to 4th energy
41. The wave number of first line of Balmer series of ]“ﬁ' produces Pfand series which fall in the infrared

43.

47.

hydrogen in 15200 cm™ !. The wave number of the first
Balmer line of Li** ion is

(@) 15200 em™ ! (b) 60800 cm ™ !

(£) 76000 em™ ! (d) 136,800 em™ .

Which one of the following pairs of atoms/atom-ion
have identical ground state configuration 7

(a) Li* and He* () CI” and Ar

{c) Na and K (d) F* and Ne.

For which one of the following sets of four quantum
numbers, an electron will have the highest energy 7

@in=3,l=2m=1,8=1/2
bn=4,l=2,m=-1,5=1/2

T
edn=4,l=1,m=0,8= 5

1
{:ﬂnnﬁ.l=ﬂ.m=ﬂ.:ﬁ—§.

When o-particles are sent through a thin metal foil,
maost of them go straight through the foil because

{a} u-particles are lighter than electrons

(b) a-particles are positively charged

(¢) Most part of the atom is empty space

(d) e-particles move with high velocity.

The radius of hydrogen atom in the ground state is
0.53 A, the radius of 3Li** in the similar state is

(@) 1.06 A (b} 0.265 A

(€) 0.17 A (d) 0.53 A.

An element, M has an atomic mass 19 and atomic
number 9, its ion is represented by

(a) M* (b) M2*

(e) M~ (d) M%",

The number of nodal planes 'd’ orbital has is
(a) zero (k) one

(c) two (d) three,

Which of the following statemants regarding spectral
series is correct 7

(a) The lines in the Balmer series correspond to the
electronic transition from the energy level higher than
n =1 energy level.

(b) Paschen series appear in the infrared region

49,

50.

51.

82.

53.

region.

Which of the following does not form a part of Bohr's
model of hydrogen atom ?

{a) Energy of the electron in the orbit is quantized

(b) The electron in the orbit nearest to the nuclens has the
lowest energy

() Angular momentum of the electron in the orbit is quan-
tised

(d) The position and velocity of the electrons in the orbit
cannot be determined simultaneously.
If the electron falls from n = 3 to n = 2, in hydrogen

atom then emitted energy is
(a) 10.2 eV (b) 12.09 eV
(e} 1.9 eV (d) 0.66 V.

The energy of an electron in the first orbit of H atom
is = 13.6 eV. The possible value(s) of the excited
state(s) for electron in Bohr orbits of hydrogen is(are)

(@) — 3.4 eV ib)-4.2 eV
{c) —6.8 &V (d) + 6.8 eV.
The electrons identified by quantom numbers n and {

Dn=dl=l(@n=41=03in=3{[=2(v)n=3,
[ = 1 can be placed in order of increasing energy, as

(a) (iv) < (i) < (iif) < Q) (b (id) < (iv) < (i) < (idd)
(e} () < (3i0) < (i) < iv) () (i) < (@) < (iv) < (i),
If wavelength of photon is 2.2 x 107" m,
h=6.6x10"% Jg, then momentum of photon is

(a) 3 x 107 %3 kg ms~ 1 (b) 3.33 x 10%* kgms !

() 1.452x 10" Y kgms™ !  ()6.59x 10" kgms~ .

The first emission line in the atomic spectrum of
hydrogen in the Balmer series appears at

BR 1 3R -1
{ﬂJ-—Hﬂm {b}T om

TR -1 1 - N
ic]'le {d)4mm X

The angular part of wave function depends on guan-
tum number(s)

(a)nandl (b} and m
{e) n only (d)n, | and m.
If kinetic energy of a proton is increased nine times

the wavelength of the de-Broglie wave associated with
it would become

(a) 3 times (b) 9 times
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{a) Electrons having least mass have maximum e/m ratio.
(b)) HG.J. Moseley determined the atomic nambers by
study of X-rays emitted by different electrons.

{d) m =+ 2 corresponds to a particular orbital. An orbital
can accommodate only 2 electrons.

(d) Mn has atomic no. 25. Its electronic configuration is
(Ar] 18 34® 457

{e)n =3, [ =2means 3d-sub-shell. In chromium atom there
are five electrons is 3d-sub-sheil.

CriZ = 24] : [Ar] 34" 45,
{a) Frequency is given by the relation
v=329x 111‘5[%——1—- Ha.

Hﬂa

For first line in Balmer series ny =2, ng =3,

() AE = hivor v=iuwu—1—.

AR AE
{d) The number of possible crientations is (2 + 1).
2x3+1)="T.
he Ey A m
d) E = ——-t =32,
E A

®) P: 1s%, 25%, 2p, %, 2p, .@,2,3;3, 3p, ', 3p, ', 3p, .
No. of sub-shell = 5{1s, 25, 2p, 35, 3p)

No. of orbitals = 9.

{d) An orbital can accommodate only two electrons.

(c) When [ = 2, m; cannot be - 3, Value of m; cannot be
numerically greater than the value of l.

{b) Here 2g is not fully filled whereas filling 2p has started.
(d) Any orbital can accommodate only two electrons with
opposite spin.

{a) Average distance of the electron from the nucleus is
determined byn, hence it determines the size of the orbital.
{d) The maximum no. of electrons in an energy level

= On®
Forn = 4, 2n° = 32,

1
(BKE. =v -
(&) The maximum value of { = (n = 1).
{b) For g-sub-shell, ! = 4. The minimum value of n for which
[ can be 4 is equal to (4 + 1) ie, 5.
{a) He* and H are both single electron species.
(cln=3,1=0,1,2
m=0;+10-1;+2+1,0,=-1,=-2
{a) The energy difference between first and second energy
levels is very large.

2

74.

T6.
76.

81.

82

21.

{¢) During ionization, the electrons are first lost from 4s
subshell,

(d) The last electron in Na is in 3s. For s-subshell ! = 0,

h___ 6.68 x 10~ %7 x 100
ATmAU 43 14%0.1x10" 2B x3x10% % 011
=0.176 cm.
(&) Orbital angular momentum
=Vl +1) #—n".‘ ]—:ﬂ
(e} The unpaired electron is chlorine is in 3p subshell. For
3p subshell, r =3 and ! = 1.

(e) CO and CN ™, both have 14 electrons each.

(e) Since the given configuration contains 10 electrons and
one of the electrons is present in 3= orbital instead of 2p, it
is excited state of argon.

() The valence electron in potassivm is in 4# orhital,

15 ~1
%—- E"lﬂj £ I-Exlﬂ-ﬁm"l,
3x10" " ems

(e} Ax =

d) vs=

B
(@) Egy=-—3
@’

2
Eﬁﬂﬂﬁ“'ﬂg“'if}

2
_lﬂ._ﬂé& ik
[2) x
(b) Cathode rays as well as l-rays consist of electrons.

(5) K* and CI” have (17 + 1) = 18 electrons, which are
distributed as 2, 8, 8.

(e) For f~sub shell, [ = 3.
{b) Bohr's model could explain spectrum of hydrogen atom
and hydrogen-like species such uEn*,.I.iui atc,

(c) ra =_E£_.
42 km Ze*

r'n"-"nz

rnungr]
rg=(2)% ry=dry.

{d) There would be 10 electrons with =2, [ = 2 corresponds
to d-subshell.

1
(b) vy o= o
&) KE = hiv —vg)

%u‘u—‘ﬂ'ﬂ




Important Terms, Facts and Formulae

SOLUTION AND ITS COMPONENTS

* BSolution. A homogeneous mixture of lwoe or more
pure substances whose composition may be altered
within certain limits, is called solution.

* Solvent and Solute. In general, for binary solution
the component of the solution whose physical state ts
game as that of solution is called solvent while the
other components are called solute. However, if
physical state of the components is same as that of
solution, then the component in excess is taken to be
solvent.

VAPOUR PRESSURE OF A LIQUID

The pressure exerted by the vapours above the liguid
surface in equilibrium with the liguid at a given temperature
is called vapour pressure of the liguid.

The vapour pressure of a liquid depends on :

(1) Nature of liguid. Ligquids, which have weak inter-
molecular forces, are volatile and have greater
Vapour pressure.

(it) Temperature. Vapour pressure increases with in-
crease in temperature.

» The effect of temperature on vapour pressure is mathe-
matically given by the following form of clansius

Clapyron's equation
log  =2.303R [ T,Tq

where pg and p are vapour pressures at the tempera-
ture Ty and T and AH,,;, is enthalpy of vaporisation
of liquid.

VAPOUR PRESSURE OF SOLUTION AND LOWER-
ING OF VAPOUR PRESSURE.

The vapour pressure of the solution containing non-
volatile solute is less than that of the pure solvent.

The difference between the vapour pressure of solvent
(p ") and that of solution (p) is represented by Ap (= pa® — p) and
is called lowering of vapour pressure.

* Raoult's Law states that the vapour pressure of a
solution containing non-volatile solute is equal to
product of mole fraction of the solvent and vapour
pressure of pure solvent.

In case of solution containing two components A
(volatile solvent) and B (non-volatile solute) the vapour
pressure of solution is given as

PA=PA® - XA

« Vapour Pressure of the Solution of Miscible
Liquids. The total vapour pressure of the solution of
two miscible liquids is given by the sum of their partial
pressures. Thus, if p is the total vapour pressure of the
solution, then

P=pa+PB=pA° x5+ Ppp° 2B

=pa° % + pp° (1 — xa) xzp+xg=1
=(paA” —pp°) xp + pp° L)
Similarly, it can also be shown that
P=PR" —PA") xg+tp,° ()

Both the equations (i) and (if) can be compared to
(¥ = mx+c) which represents a straight line. This
implies that the total vapour pressure p is a linear
function of xg (or xa).

* Relative Lowering of Vapour Pressure (Ap/pa°).

The term relative lowering of vapour pressure is
defined as the ratio of the lowering of vapour pressure
to the vapour pressure of pure solvent.

Relative lowering of vapour pressure is equal to mole

fraction of the solute.
PA"=PA _ Ap
A Xp Or A IR

IDEAL AND NON-IDEAL SOLUTIONS

1. Ideal Solutions. The solutions are said to be ideal
if they fulfill the following conditions :
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a7

1.

3.

Level I

Choose the correct answer from the four alternatives given in each of the following questions :

The molarity of 6% (W/V) solution of acetic acid is

() 0.01 M (501 M

led) 1M (d) 0.5 M.

The normality of 1 M solution of Nay,COy is
{a) 1N (b)OSN

el2ZN (d) 3 N.

A non-volatile electrolyte, dissolved in equimolal
proportion as non-volatile non-electrolyte, produces

(a) same colligative effect (b} lower colligative effect

{e) higher colligative effect (d) no colligative affect.

18% (W/V) solution of urea (Mol. mass = 60) is

{a) 1M b)2M

()03 M (d) 3 M.

The density of 5 molal solution of urea is 1.3 g em™ 2.

Concentration of this solution in terms of molarity
would be

()5 M (b)>5M
(e)=BM (d) Cannot be predicted.

The enthalpy change on mixing water and ethanol at
room temperature is

(a) Zero

(b) Positive

(e) Negative

{d) Depends on proportion of alechol in the solution.

. Twao liguids A and B form an ideal solution. At 300 K

the vapour pressure of a solution of 1 mole of A and
x moles of B is 550 mm. If the vapour pressures of
pure A and B are 400 mm and 600 mm respectively,
then x is

(a) 1
() 3

(b) 2
(d) 4.

- The number of moles of sodium hydroxide present in

2.5 L of 0.5 M aqueous solution is
(a) 1.25 (b) 0.5

(e) 125 (d) 5.

The molality of 2% (w/w) aqueous solution of sodium
chloride is
(@) 0.1Tm
{c)1lm

(b) 0.Tm
{df) 0.34 m.

10.

11.

12.

13.

14.

15.

16.

17.

The molarity of decinormal aqueous solution of
sodium hydroxide is

(a) M/5 (&) M/10

(e} MS2 (d) M/100.

Two beakers contain 1 L and 250 ml of pure water
respectively. What is same in them 7

(a) number of moles (b) number of molecules

(c) molarity {d) mass.

According to Raoult's law, the relative lowering of
vapour pressure of a solution of non-velatile solute is
(a) egual to mole fraction of solvent

(b) equal to mele fraction of solute

(e) directly proportional to mole fraction of solute

(d) equal to normality of the solution.

Which aqueous solution will have lowest vapour pres-
sure at room temperature ?

(a) 0.1 M NaCl (6) 0.1 M glucose

(e) 0.1 M urea () 0.1 M CaCls.

At higher altitudes, water boils at temperature < 100°C
because

(a) temperature at higher altitudes is low

(&) atmospheric pressure is low

(c) the proportion of heavy water increases

{d) atmospheric pressure becomes more.

An azeotropic solution of two liguids has boiling point
lower than ether when it

{a) shows a negative deviation from Raoult’s law

(b) shows a positive deviation from Raoult's law

{¢) shows no deviation from Raoult's law

(d) is saturated.

Aliquid is in equilibrium with its vapour atits boiling
point. On the average, the molecules of the two phases
will have

{a) same magnitude of interparticle forces

(b) same potential energy

(c) same total energy

{d) same free energy.

Ebullioscopic constant depends upon

{a) nature of solvent

(b) nature of solute
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71.

72.

4.

75.

76.

78.

@)1:1 ° (h10.5:1
eyh:2 (dy3-1.

The molal elevation constant of a liquid is the ratio of
elevation in boiling point to

() molality (b)) normality

() mole fraction of solvent.

A solution of benzoic acid dissolved in benzene will
show a melecular mass closer to

(e) 122 (h) 244
{e) 61 () 366.

The correct relationship between the boiling points of
very dilute solutions of CaCly (t1°C) and AlCly(t:°C)

having same molar concentration is

(blto=>1

(d) ta = 2£y.

Which of the following conditions is not satisfied by
ideal solutions ?

() Obeyance of Raoult’s law (d)} AGmie = 0.

(c) molarity

la) ty =to
(c) g < £y

(b) AVpix =0

The value of ky, is given by RT;%/1000X. In this rela-
tion X is

() density of solution (b} AHF of solvent

() latent heat of vaporisation (d) ﬂHﬂp.

Osmotic pressure of 30% solution of glucose is 1.20 bar
and that of 3.42% solution of cane sugar is 2.5 bar. The

osmotic pressure of the mixture containing equal
volumes of the two solutions will be

() 2.6 atm (b)) 3.7 atm
{e) 1.85 atm () 1.3 atm.

Which inorganic precipitate acts a semi-permeable
membrane 7

{a) Caleium sulphate
() Nickel phosphate

(6} Bariom oxalate

{d) Copper ferrocyanide.
When mercuriciodide is added to the agueous solution

of KI, the

{a) freezing point is raised

(b) freezing point is lowered

{e) boiling point does not change
() freezing point does not change.

0.6 g of a solute is dissolved in 0.1 L of a solvent which

develops an osmotic pressure of 1.23 atm at 27°C, The
molecular mass of the substance is

(a) 149.5 (b 120
() 430 (d) Mone of these.

81.

87.

91
Isotonic solutions have the same
{a) Density (h) Molarity
(c) Normality () Mole fraction.

What is the freezing point of a solution containing
8.1 g HBrin 100 g water, assuming the acid to be 30%

ionised. [Ky for water = 1.86 K kg mol ™ 1]
{a) 0.85°C (b) - 3.53°C
{e) O°C (d) - 0.35°C.
The freezing point of a 0.08 molal aqueous solution of
NaHS0y is - 0.372°C, The dissociation constant for
the reaction,
HSO,” = H'+50,% is
(b) Bx 107 %
(d) 1.86 x 107 2,

3% agqueous solution of dextrose (mol. mass = 180) is
isotonic with 2% agqueous solution of another non-

electrolyte solute at 25°C. The molecular mass of the
solute is
{a) 60 (b) 120

{ch 180 {ef) DO,

The vapour pressure of the solution of two liquids A
(p° = B0 mm) and B (p° = 120 mm) is found to be 100
mm when x4 = 0.4, The result shows that

{a) solution exhibits ideal behaviour

(b} solution shows positive deviations

(¢} solution shows negative deviations

(d) solution will show positive deviations for lower concentra-
tions and negative deviations for higher concentrations.

The relative lowering of vapour pressure produced by

4 m solution of glucose in water (v.p. of water = 22.5

mm) is

{m) 0LOBT

() 1.665

()4 x 10”2
(c)2x 10”2

(h) 0.166
{d) unpredictable.

Equal volumes of 0.1 M aqueous solutions of
(NH4)25804 and Ba(OH); are mixed. Which of the

following species has largest concentration in the
resulting solution 7

(a) Ba=*

(c) NHy™

(b) NHg (ag)
(d) BaS0y.

Which of the following solutions has highest nor-
mality 7

(a) 8 g L™ ! (KOH) (h) normal phosphorie acid

(c) 6 g per 100 ml (NaOH) (d) 0.6 M Hp350y.

25 ml of semi-molar HNO5 is mixed with 75 ml of

pentimolar HNOj solution. The molarity of resulting
solution is
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| (c) No flow of water IV. Normality x Eq. mass = Molarity x Mol mass.
(e} Direction of flow cannot be predicted. {a) I, I {8) 11, T1
4.5% solution of glucose would be isotonic with respect {e) 11, IV () IV, L.
to ...... solution of urea. For which of the fallowi o .
(@) 4.5% (b) 13.5% 11. ] ?rw of the following solutes i’ is greater than
{e) 1.5% {d) 9%. (a) Urea (b} S
3% solution of glucose is isotonic with 1% solution of {c) Sodium chlorid (d) glucose.
a non-volatile non-electrolyte substance. The molecular ] ) ) ¢
mass of the substance would be 12. Solutions with same vapour pressures are called
{a) 180 (b) 360 (@) isotonic (b) isopeistic
(e} 420 (d) 60. (c) hypertonic (d) isomorphic.
Which of the following change with increase in 13. For a solution containing non-volatile solute, the
temperature relative lowering of vapour pressure is 0.2. If the
I Molality II. Molarity solution contains 5 moles in all, which of the follow-
: . . ing are true ?

t Mo fckon Tee Momving: 1. Mole fraction of solute in the solution is 0.2
et el II. No. of moles of solute in the solution is 0.2
i . AL _ IIL No. of moles of solvent in the solution is 4
Which n.f the fnl!mng are not colligative properties ? IV. Mole fraction of solvent is 0.2.
:::: E::Eﬂ 2 e (a)I,IV (b) 1T, I
{c) Osmosis {e) I, 1T (e} I, TV.
(d) both & and c. 14. The normality of a 2.3 M sulphuric acid solution is
Which of the following solutions are expected to be {a) .46 N (B)0.23 N
i:uhmic :;'lth respect to 6% (W/V) solution of urea. © 23N (d) 4.6 N.
ﬂ lff L ;T::: ﬂ“ﬂ": m“ 16. The ebullioscopic constant for water is 0.513°C kg
I]i D e mol™ !, The agueous solution of sugar containing 0.1

N o bl mole of it in 200 g of water will beil under a pressure
IV. 0.1 M solution of CHgCOOH. of one atm at
{a) I, TH (b) I, 11, I
Guabe g
Osmotic pressure of a solution of electrolyte does not ' ’ i %
depend on 16. A nnp-vqlahla electrolyte dissolved in an aqueous
I Nature of sclute I Niatare ol sckeamt solution in same molal proportion as non-electrolyte

: : )

ITIl. Temperatuare IV. Molar conc. of soluta.
)1 (b I, 11 () same colligative effect (b} higher colligative effect
{c) I1, 111 (d) ITL, IV. (c) lower colligative effect  (d) no colligative effect.
Which of the following solutions exhibit positivedevia- ~ 17- The molal depression constant depends upon
tion from Raoult’s law ? (a) Nature of solute
() HpOr + CaHgOH (b) CgHg + CgHgCH3 (b) Nature of solvent
(c) HgO + HC1 (d) CHCl3 + (CHgz)2CO. (c) AHgolution
Which of the following statements are not true 7 (d) Vapour pressure of solution.
I. Normality of a solution is always greater than molarity 18. Which of the following is not a colligative property
IT. Normality of a solution increases with increase in tempe- (a) ATy ) x

rature

(c)A. Ty (d) Kp,

I11. Normality of a solution may be equal to or greater than
the molarity
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27.

The weight of pure NaOH required to prepare 250 cm®
of 0.1 N solution is

(a)dg b)1g

)2 g {d) 10 g.

Which of the following solutions will have the highest
boiling point ?

(a) 1% of glucose in water  (b) 1% sucrose in water

(e} 1% NaCl in water (d) 1% CaClsp in water.

Which 15 an example of colligative property 7
{a) boiling point (b) osmosis
(e) freezing point (d) osmotic pressure.

If 0.1 M solution of glucose and 0.1 M solution of urea
are placed on two sides of the semipermeable
membrane to equal heights, then it will be correct to
say that

{a) There will be no net movement across the membrane
ih) Glucose will flow towards urea solution

ic) urea will flow towards glucose solution

(e} water will Nlow from urea solution to glucose solution.
An agueous solution of glucose is 10% in strength. The
volume in which 1 gm mole of it is dissolved will be
{a) 15 L ()9 L

{309 L (d) 1.8 L.

A 500 g tooth paste sample has 0.2 g fluoride con-

centration. What is the concentration of fluoride in
terms of ppm

() 250 (b) 200
() 400 (d) 1000.
How many grams of a dibasic acid (Molecular mass

= 200) should be present in 100 ml of its aquecus
golution to give decinormal strength 7

la)lg by 2 g
)10 g {d) 20 g.

The vapour pressure of a solution of 5 g of non-
electrolyte in 100 g of water at a particular tempera-
ture is 2985 N/m?. The vapour pressure of pure water
is 3000 N/mZ. The molecular mass of solute is

(@) 180 (k) 120

{c) 60 () 392,

Osmotic pressure of a solution increases by
{a) decreasing the temperature

{b) increasing the volume

{¢) increasing the number of molecules of the solute
(d) none of the above,

31.

a7.

Acetic acid dissolved in benzene shows a molecular
mass of

() 30 (b) 60
fer} 120 {d) 180.

Hydrochloric acid solutions A and B have concentra-
tions 0.5 N and 0.1 N respectively. The volumes of
solutions A and B required to make 2 litres of 0.2 N
hydrochloric acid are

(a)05LofA+15LofB (b)156LofA+05LofB

() 10LofA+10LofB  (d)0.75 Lol A+ 1.25 LofB.

Increasing the temperature of an agqueous solution
will cause decrease in

(a) Molality (b) Molarity
{c) Mole fraction (d) % (WIV).

“Partial vapour pressure of a solution component is
directly proportional to its mole fraction”. This state-

ment is known as
(o) Henry's law (5) Raoult’'s law
{e) Distribution law (d} Ostwald’s dilution law.

An agqueous solution containing 1 g of urea boils at
100.25°C. The agueous solution containing 3 g of
glucose in the same volume will boil at

() 100.75°C (b) 100.5°C

() 100°C (d) 100.25°C.

Equal volumes of 0.1 M AgNO3 and 0.2 M NaCl are
mixed. The concentration of NOy ™ ions in the mixture
will be

@) 0.1 M (b} 0.05 M

c)0.2M (d) 0,15 M.

How many grams of methanol would have to be added

to water to prepare 150 ml of solution which is 2 M
CH;0H ?

{a) 9.6 by 2.4

() 9.6 % 10° () 4.3 x 10°,

At 25°C, the highest osmotic pressure is exhibited by
0.1 M solution of

{a) CaCly (b)) KC1
(e} Glucose {d) Urea.

Which one of the following salts will have the same
value of vant Hoff's factor (i) as that of K4[Fe(CN)gl.

(a) Al(804)p (b) NaCl
(e) AINOg)3 (d) NagS0,4.

A solution containing 6.8 g of non-ionic solute in 100
g of water was found to freeze at — 0.93° C. If Ky for

water is 1.86. The molecular mass of solute is
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41.
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(o) 13.6 (h) 34
(c) 68 () 1386,

The molarity of a solution obtained by dissolving 0.01
moles of NaCl in 500 ml of solution is

(@} 0.01 M (b) 0.005 M
(e} 0.02 M (d)0.10 M.

5.85 g of NaCl is dissolved in 500 ml of water, The
molarity is

{m) 0.1 (b) 0.2

{e) 0.3 () 0.4.

In the phenomenon of osmosis, the semipermeable
membrane allows the passage of

{a) solute particles (b} solvent molecules only
(¢} both solute and solvent  (d) none.

If 5.85 g of NaCl are dissolved in 90 g of water, the
mole fraction of NaCl would be

(n) 0.1 (510,01

() 0.2 () 0,0196.
Equivalent mass of crystalline oxalic acid is
() 80 (b) 63

() 53 (e} 45,

4.0 g of caustic soda is dissolved in 100 em® of solution.
The normality of solution is

() 1 (b)0.1

{1 0.5 (ef) 4.0

The osmotic pressure of 5% (mass-volume) solution of
cane sugar at 150°C (mol. mass sugar = 342) s

{a) 4 atm {b) 5.07 atm

{c) 3.556 atm (cl) 2.45 atm.

The molarity of the solution containing 7.1 g of
NasS0, in 100 ml of agueous selution is

)2 M (L105M
1M (cd) 0.05 M.

The volume of 0.1 M HsS80, required to neutralise
completely 40 ml of 0.2 M NaOH solution is

{a) 10 ml (b) 40 ml

{c) 20 ml (d) 80 ml.

The normal boiling point of water is 373 K (at 760 mm).
Vappur pressure of water at 298 K is 23 mm. If enthalpy
of vaporisation is 40,656 kJ mol™ !, the boiling point of
water at 23 mm pressure will be

(a) 250 K (h) 208 K

e} 516 K (d) 12.5 K.

48.

49.

51.

56.

67.

The concentration units independent of temperature
would be

{a) Normality
le) Malality

(h) Mass-volume percent
() Molarity.

According to Raoult's law, the relative lowering of
vapour pressure of solution is equal to the

(a) Mole fraction of solute (b)) Moles of solute

() Mole fraction of solvent  (d) Moles of solvent.
12 g of urea is dissolved in 1 litre of water and 68.4 g

of sucrose is dissolved in 1 litre of water. The lowering
of vapours pressure of first solution is

{a) equal to that of second (b} greater than the second
() less than the second () double of the second,
Caleulate the normality of 10 ‘volume’ HaOs solution.
(e} 1.TN (b)12ZN
{e)303 N () 0.0303 N.
Isotonic solutions have same
{a) Molar concentration (&) Molality
() Normality () None of these.

. Which of the following methods is used for measuring

the osmotic pressure of the solution 7

{a) Ostwald method (k) Berkley Hartley methaod
{c) Solvay method () Haber's method.

2N HCI will have the same molar concentration as
() 0.5 N HaS0y (5 1.0 N HaS0,

{e) 2N HaS0y (d) 4 N HgB0y.

Vapour pressure of CCly at 25°C is 143 mm Hg. 0.5
gm of a non-volatile solute (mol. mass 65) is dissolved
in 100 m! CCly. Find the vapour pressure of the

solution. (Density of CCl, = 1.58 g/am®).
() 141.93 mm {h) 94.39 mm
{c) 199.34 mm {d) 143.99 mum.

What is the molarity of HyS0, solution that has a

density of 1.84 gm/cc at 35°C and contains 88% by
weight ?

(a) 4.18 M (b)B.14 M
(e) 184 M (d) 18 M.
The relationship between osmotic pressure at 273 K

when 10 g glucose (Py), 10 g urea (P3) and 10 g sucrose
(P5) are dissolved in 250 ml of water is

(a) Py >Po> Py b} Pg>Py>Dg
clPa>P; =Py (d} Pg > Pg > P;y.
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The vapour pressure at a given temperature of an
ideal solution containing 0.2 mol of a non-volatile
solute and 0.8 mol of solvent is 60 mm of Hg. The
vapour pressure of the pure solvent at the same
temperature will be

{a) 120 mm of Hg (h) 150 mm of Hg

(c) 60 mm of Hg (d) 76 mm of Hy.
Lowering in vapour pressure is the highest for
(a) 0.2 M urea (b) 0.1 M glucose

{c) 0.1 M MgS0y (d) 0.1 M BaCls.

Vant Hoff factor for Ca(NOy)s is

(@) 1 (b2

(e) 3 (d) 4.

Which of the following has lowest freezing point ?
(@) 1% glucose (b) 1% sucrose

(c} 1% KCI () 1% BaCly.

Which is not affected by temperature ?

{a) Normality (5) Formality

(e) Molarity () Molality

Which of the following 0.10 m aqueous solutions will
have lowest freezing point ?

(a) KCI (b) Al2(S0y)g

(e} CgHy20g {d) CyaHgalOy .

Molal depression constant for water 1s 1.86°C. The
freezing point of a 0.06 molal solution of a non-
electrolyte in water is

(a) - 1.86°C (b) = 0.93°C
(el - 0.083°C () 0.93°C.

An aqueous solution freezes at — 0.186°C (k= 1.86°;
&y, = 0.512°). What is the elevation in boiling point ?

(a) 0.1B6 (b} 0.512
0.512
le) 1.86 (d) 0.0512.

Which one of the following is a colligative property ?
(a) Burface tension {b) Osmotic pressure

i) Viscosity {d) Refractive index.

Which of the following will have the highest boiling
point at 1 atm pressure 7

() 0.1 M NaCl (£) 0.1 M Sucrose

{e) 0.1 M BaCla (d) 0.1 M Glucose.

What will be the molality of a solution having 18 g of
glucose (M. wt. 180) dissolved in 500 g of water ?

(@) 1m (B 0.5 m
() 0.2 m () 2 m.

70.

71.

4.

75.

76.

What will be the osmotic pressure of 0.05 N solution
of sucrose at 5°C ?

(@) 1.14 atm (h) 2.07 atm
() 1.05 atm {d) 3.05 atm.

A certain aqueous solution of FeCls (formula mass =

162) has a density of 1.1 g/ml and contains 20.0%
FeCly. Molar concentration of this solution is

{a) 0.028 (h) 1.36
{e) 1.27 {d) 1.47.

An ideal solution was obtained by mixing methanol
and ethanol. If the partial vapour pressure of
methanol and ethanol are 2.619 kPa and 4.556 kPa
respectively, the composition of vapour (in terms of
mole fraction) will be

(a) 0.635 MeOH, 0.365 EtOH
(h) 0.365 MeOH, 0.635 EtOH
() 0.574 MeOH, 0.326 EtOH
() 0.173 MeOH, 0.827 EtOH.

A 5% solution of cane sugar (MW = 342) is isotonic
with 1% solution of substance X. The molecular weight
of X is

(a) 171.2 (b) 68.4
(e) 34.2 (d) 136.2.

The vapour pressure of a solvent decreased by 10 mm
of Hg when a non-volatile solute was added to the
solvent. The mole fraction of solute in solution is 0.2.
What would be the mole fraction of solvent if decrease

in vapour pressure is 20 mm of Hg ?
(a) 0.8 (b) 0.6

{c) 0.4 (e} 0.2.

The freezing point of a solution prepared from 1.25 g
of non electrolyte and 20 g of water is 271.9 K. If molal

depression constant is 1.86 K mol~ ! then molar mass
of the solute will be

(=) 105.7 (&) 108.7
c)115.3 {d) 93.9.
6 ml of 0.5 M HCI is mixed in 15 ml of 0.3 M Hz80,

and 15 ml of 0.2 M HNOg. The normality of the acid
mixture will be

() 0.10 (b} 0.25
(e} 0.32 (d) 0.42,

How many gram of diabasic acid (molecular mass
= 200) should be present in 100 ml of the agueous
solution to give decinormal solution ?

(@) 1g B 2g
(c)10g (d) 20 g.
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If 0.15 g of a solute, dissolved in 15 g of solvent, is
boiled at temperature higher by 0.216°C than that of
pure solvent, the molecular mass of the substance is
{molal elevation constant for the solvent is 2.16 K/m)

{m) 1.01 (6) 10
(el 10.1 (e} 100.

T8. p" and p are the vapour pressures of solvent and its

81.

solution and x; and xy are the moles of solute and
solvent respectively, then

a)p=p°x b} p =pxg

le) p =p° ld) p = p°

x1+xg’
For a solution of acetone in CS,; the value of AS ;. 18

X +xg

(@) >0 by <0

el=1 {d)=0.

Which of the following liquid pairs show a positive
deviation from Raoult’s law ?

{a) Benzene—methanol (h) Water—hydrochloric acid
{e) Water—nitric acid ()} Acetone—chloroform.
Normality of 0.1 M sulphurie acid will be

(n) 0,033 N (b)0.3 N

ed0.16 N (d) 0.2 N,

By studying the elevation in boiling point of agueous
solution of glucose the value of kg, for water is found to
be 0.51 Kkg ! mol™ . The value that can be expected
from the agueous solution of Ky [Fe(CN)g is

{a) 0.51 b} 2 % 0.51

(e} 52 0.51 (d) 3 = 0.561.

Dissolution of 1 g of certain compound X in 250 g of
water produces a depression in its freezing point by

0.124°C. If Ky for water is 1.86, the molecular mass of
X will be

() 180 (b) 60

(e} 90 (dl) 30,

If each of the following salts dissociates in agqueous
solution to the extent of 90%, then the one with highest
osmotic pressure would be

{a) decimolar aolution of Ala(S04)s
{h) decimolar solution of NasS0,4

(e} decimolar solution of BaClg

{d) decimolar solution of NaCL

Which of the following best describes the concentra-
tion of a solution formed by dissolving 4 g of NaOH in
1 kg of water
(@) 4 gL~

{(e) 0.1 m

(6) 0.1 M
(d} 4 m.

B7.

91.

3.

. 9% solution of sugar is isotonic with certain aqueous

solution of acetic acid, the concentration of acetic acid is
{a) 0.15% {b) unpredictable
(e) 0.8T7T% (e} 0.5%.

The molal cryoscopic constant for water is 18.6 K mol
per 100 g. It can also be written as

() 186 K kg molal ! (b) 1.86 K mol per 10 g

(e) 18.6 K molal™ (d) 1.86 K molal™ %,

Which of following sequences is correct about the

osmotic pressures of equimolar solutions of BaCls (ry),
glucose (ng) and NaCl (rq).

la) my = mg = my
ehmy>rg>mg

(b)my > mo > mg

(d) mg > mg >y,

Vapour pressure of pure A is 70 mm of Hg at 25°C. It
forms an ideal solution with B in which mole fraction
of A is 0.8. If vapour pressure of solution is 84 mm
of Hg at 25 C, the vapour pressure of pure B at
25°C is

(z) 1 atm {(h) 14 mm of Hg

(e} 140 mm of Hg {d) 56 mm of Hg.

In a solution of A in B, A tetramerises as 4A — A, If

degree of association is 30%, the Van't Hoff factor is
approximately

(a) 0.775
el 4

ib) /4
(e} unpredictable.

The mole fraction of solute in 2.5 m agueous solution
is

(o) 0043 ib)0.43
{c) 55.5 (e} 0.55.

50 g of some dental cream has 0.02 g of fluoride
concentration. The concentration of fluorine in ppm is

{a) 250 (B) 200
() 400 () 1000.
H30 and perchloric acid (b.p. 383 K} form constant

boiling mixture at 71.6% of perchloric acid. The boiling
point of the solution at this composition is

(@) =373 but < 383 K hl<373 K

() > than 383 K (d}= 373 K.

An agqueous solution of a non-electrolyte containing
3.01 x 10* molecules of solute in 250 g of water will
freeze at : (Kr= 1.86 K kg mol™ 1)

(@) 2T3 K (h)1271.14

(c) 269.28 () 274.1 K.

The relative lowering of vapour pressure of a solution
containing 6 g of urea dissolved in 90 g of water is
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100,

101.

102.

103.

(a) 0.0196

() 0.05
{e) 1.50 () 0.01.
A 6% solution of urea is isotonic with
{a) 6% solution of glucose (b)) 25% solution of glucose

{c) 0.1 M solution of glucose (d) 1 m solution of glucose.

When one mole of non-volatile solute is dissolved in
three moles of solvent, the vapour pressure of the
solution relative to the vapour pressure of the pure
solvent is

1 1
) y (b} 3
(c) ﬁ- 1.

In a binary solution containing non-volatile solute the
mole fraction of the solute is 0.2 and the vapour
pressure of the solution 15 40 mm, The vapour pres-
sure of the pure solvent is

G 30 mm
Lc) 32 min

(B 48 mm
() 50 mm,

Which of the following agueous solutions will have
maximum lowering of vapour pressure 7

(a) 0.1 M NaCl (b} 0.1 M Fellly

(c) 0.1 M Alo(SO,)s () 0.1 M BaClg.

The freezing point of 1 per cent zolution of urea in
water will be

(@) 273 K (b)=2T3 K

e)<27T3 K (d) cannot be predicted.

The values of observed and theoretical molecular mas-
ses of certain electrolyte XY are 656.4 and 114.45
respectively. The electrolyte XY in the solution has
dissociation to the extent of

(@) T5% (b) B0%
(c) 50% () B0%.

After dissolving outer hard shell of an egg in dil. HCI,
it is placed in conecentrated solution of sodium
chloride. What will happen to egg 7

(a) It gets cooked gradually with salty taste.

() It will swell.

(e} It will shrink.

() It will form hemogeneous solution due to diffusion.

What should be done to prepare 0.40 M NaCl solution
starting with 100 ml of 0.3 M NaCl solution. (Assume
volume to remain same).

{a) Add 0.585 g NaCl
(h) Add 25 ml of water

104,

105.

106.

107.

ln‘a-l

lml

110.

(e) Add 20 ml of 0.2 M NaCl
(d) Evaporate 10 ml of water.

Certain azeotropic mixture boils at a temperature
lower than the boiling point of either of component.
This means that

(a) solution iz saturated

(b) salution is ideal

(c) solution exhibits negative deviations from Raoult's law
() solution exhibits positive deviations from Raoult's law.
CgH5COOH dimerises when dissolved in benzene, the

vant Hoff factor (i) is related to the degree of associa-
tion (x) of the acid as

(@)i=(1-x) (B)i=(1+x)

{edi=(1-0.5x) {d) i =(1+ 0.5x).

Two solutions A and B have same vapour pressure at
particular temperature. A and B are called

(a) isopiestic solutions (&) ideal solutions

{c) isotones of each other () isotonic solutions,

The vapour pressure of pure water is 92.5 mm at 300
K. The vapour pressure of 1 molal solution of X in
water is

{a} 180
{b) 90,80
{c) 45.4

{el) unpredictable becanse mol. masa is not given.

At 300 K, the two solutions of glucose A and B with
respective concentration 0.01 M and 0.001 M are
separated by semipermeable membrane. How much
external pressure need to be applied and on which
solution so as to prevent osmosis 7

{a) 0.2463 atm pressure is applied on solution B
(b) 0.2217 atm pressure is applied on solution A
{e) 0.0246 atm pressure is applied on solution B
() 0.0217 atm pressure is applied on solution A.

The ratio of the values of colligative property of two
equimolal solutions of KCIl and glucose in water is

approximately
@l2:1

c)l:2

(B)3:2
(d) 5:2.
A solution containing 28 g of phosphorus in 315 g
CSg (b.p. 46.3°C) boils at 47.98°C. If Ky for C59 is

2.34 K kg mol™ . The formula of phosphorus is (at.
mass of P = 31)

(a) Pg
c) Pg

(b) Py
(d) Py,



SOLUTIONS 99

111. On cooling the dilute aqueous solution of sucrose 133, The mass of solute ‘A’ (mol. mass = 75 g mol™ ) that

below its freezing point what will be observed should be added to 180 g of pure water in order to lower
(a) ice will start separating out its vapour pressure to 4/5th of its original value is
(b) sugar will crystallise out (o) 180 g (b) 90 g

(c) 150 g (d) 75 g.

(c) solution will freeze as such with same composition

(d) water and sugar in frozen part will be present in the 114. Which of the following statements about the molal
elevation constant, K is true 7

112. At certain temperature, the osmotic pressure of an soidit W 110 M or e
aqueous solution of urea was found to be 405 mm. How (b) Its units are K kg mol™ !
many times the solution should be diluted in order to
exhibit the osmotic pressure of 81 mm at the same

atoichiometric ratioof 1 : 1.

(e} Its value depends upon cone. of the solution

temperature ? {df} Its value is independent of the nature of solvent.
(a) 2 times (b) 4 times
(e) B times {d) 5 times.
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HINTS/SOLUTIONS

QUESTION BANK (Level I)
1. (c) 6% (W/V) solution contains 60 gL~} 15. (b)Asolution showing positive deviation has higher vapour
. Stre per litre 60 pressure and lower boiling point.
Molarity = qu_ - ass —gn- 1M 16. (d) At equilibrium AG, i.e., (Gp - Gg) is zero.
. . Molecular mass 18. (c)Ifvapour pressure is lowered, the freezing point will also
2. (e} Eq. mass of Nag(0g = 5 get] L
MNormality x Eq. mass = Molarity x Molecular mass 19. (b)NaClionises as (NaCl—s Na®* + CI"). Hence elevation
1xM in boiling point of solution is almost double the elevation
Normality = M2 - 2. for glucose solution.
3. () Colligative effect is directly proportional to the number 0. (e} Factonl quastion.. o
of solute particles. An electrolyte dissociates in solution 21. (z)Solubility of NaCl increases by rise in temperature.
producing move nu thEI ﬂfﬂﬂ]'!.ltﬂ particles. . 22, (b) Concentration of F = 0.2 * IIJE =4x 'll.‘l2 pPpm.
4. () 180% (W/V) solution contains 180 g of solute per litre a00
) 180 (d) Mass of solvent is not known, which is required to
Molarity = B 3 M. calculate mole fraction of solute/solvent.
5. (a) Mass of solute = 5 x 60 = 300 g () Due to trimerigation the number of solute particle will
Mass of solvent = 1000 g ; Mass of solution = 1300 g be reduced o one-third.
- 1300 5 25. (c)N{Vy+NoVo + NgVg=NyVy
Volume of solution = " 1000 em” or 1 L. 0.2 % 50+ 0.1 x 50+ 0.2 x 100 = N x 200
Thus, the 5 molal 2olution contains 5 moles of solute in 1 L 35
of solution and hence is 5 M. Ny =550 =0-175 N.
8. (c) Factual question. 26. (b)0.8 mole are present in = 1000 ml
7. (&1 Pp" Xy + PR" Xp = 5560 mm 1000
1 5 0.1 mole would be present in = 0.8 0.1 =125 ml.
4W[IT]+ED{][1+ J:Eﬁﬂ'=ﬂx=3 -
* I 27, (a) No. of milli equivalents = 100 x 0.6 = 60.
8. (a)Moles = V(L) x molarity = 2.5 x 0.5 = 1.25. it &0
2 x 1000 Hn.nfnulhmnl.aar?:ﬂﬂ ("." Eq. mass = Mol. mass/3)
9. (d) Molality = m = 0.341 m.
s 28, (d) M1V +MoVg = MgVy
11. (c) The molarity of pure water is always 55.5 M.
12. () F : ot Gx250+2xTo0=25=Vy
13. (d) CaCls solution will have maximum number of solute o m % = 1200 ml
particles due to ionisation as ¢
a4 _ Volume of water = 1200 - (250 + 750) = 200 ml.
CaCly — Ca™" + 2Cl". .
14. (b) Vapour pressure becomes equal to the atmospheric 2% W) Soppose 1000 o af podudion
!:n]aaaura at low temperature because atmospheric pressure Mazs of soluts = lﬂf:]u: 15 _ 150 g
is low.
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Mass of solution = 1000 x 1.1 = 1100 g Mass of solute =35 g .- Hﬂl&!ﬂf.‘!ﬂlﬂh:%-“l
Mass of solvent = 850 g

Equivalents of solute = 1
Molalit =%=%=15 g
Nnrmﬂ.ht}'=1mfuiﬁxlﬂm=ﬂ.
80, (d)0.3 M HNOy = 0.3 N HNO,
. +_ 001 -

0.3 M HgS04 = 0.6 N HpSO, 43. (b) Concentration of Mg™* = 2o x 10° = 10 ppm.
N1V + NaVa = N3V
el bl - 49%10° 7

31.

32

37.

38.

41.

42,

0.3 x 100 + 0.6 x 200 = N3 x 300 = N3=0.5.

(b Total mole f KOHin6L=(4x02+2x05/ =18
1.8 mol

. maolarity = BL =03 M.
w & | _10x 180 _
{MM_HD R M——ﬁ = 360.

2 3
() XBenzene = 5 Xliguid = 5

2 3
PEM—EHEE'E—IHEJ.MHEHEEE_ 141 6
P =141.6 + 106.4 = 248.

{a) Dissociation increases the number of solute particles.
Henece, ohserved molecular mass decreases and Van't Hoff
factor becomes > 1.

d) i= 315 = 1.84

1.84 -1
2=1

{c} The conc. of urea and glucose will be same, KCl and
CaCl; being electrolytes will cause a change in the con-
centration of solute particles.

(¢) Conc. being same, the csmotic pressure of two solutions
will also be equal.
Eﬁ}ﬂnlculabamn‘leanfmdﬁin 100 g of solution.

o= = (.84 or B4%.

(3]
Glucose = IED :Urea= 0 : Sucrose = 242 maolar concentra-
tion of urea is maximum. Hence urea solution will have
highest value of ATy

{a} Factual gquestion.

0,15 x 1000
M=14

Ky % 0,15 = 1000
Mx 15

216 = 0,15 = 1000
oo M=""aex1s -0

(el

ATp=Kpxm=

()} Mass of solution = 100 g (say)

Vaolume of solution = _ﬂq ml

0.6

47.

& &

1.

8

88 & RF

61.

b 22E22 o 10% = 4.9 ppm.
10° s

() 1x10=Vx25 or V=iX

Water required=4-1=3 L.

(@) Volume of 100 g of solution = l{"’?

M= 20 = o » 1000
100 x 98

2566 = 100 x 98
20 = 1000

{b) Factual question.

(d) 0.1 Ca(NOg)e and 0.1 M NasS0y4 would produce same
conc. of ions, on dissociation, in solution.

ar d = = 1.249 = 1.25.

(b) PRongens = 160 x 0.2 = 32 mm,
PToluene = 68 ¥ 0.8 = 54.4 mm
p=32 + 54.4 = 86.4 mm.

a
342 w 10
(B)m = 1816 x 843 = 0.55 m,

nmxlﬂﬂxﬁﬂ.ﬁ_ 0.1 % 58.5
1000 10

(b) AS g is always > 0.

(b} Non-electrolyte does not dissociate, but it can undergo
association depending upon its nature.

{a) Benzene osmosis of water will occur into the egg shell
increasing its size.

{b) m = CRT, for same value of C, mee T,

(d) Deliguescence is a phenomenon by virtue of which a
crystalline substance on standing in air forms a solation by
absorbing water vapours from the atmosphere. For deli-
quescence to oceur the substance should be very soluble in
water and its saturated solution should have low vapour
pressure as compared to the pressure of water vapours in
air at particular ternperature,

(b} The molar cone. of 10% aq. solution of glucose is lower
than that of 10% agueous solution of urea. Hence m) < %o,
(b) Freezing point will be highest of ATy will be lowest.
ATy will be lowest for CgHj20g because other substances
will undergo dissocation in aqueous solutions.

{a) Mass =0.585g.
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Freezing point will become less than 273 K

{ch HgPOy is a tribasic acid. Hence, the normality is 3 times
the molarity.

BIe=CRT or n=0C.

fex) HI\FI = Hﬂvg = 10x10=0.1x \rg
Vg = 1000 ml
Volume of water required = 1000 - 10 = 990 ml.

{e) In order to produce same lowering in vapour pressure
for same solvent, the mole fraction of solute should be same.

Wg'Mjy by WM
MpWa  MpWy

or wBJ=wBME,wﬁ'=1H1MH1=Eg
MWy 60 x 50 :
{a) The solutions with same molality will also have same
mole fraction. However their molarities, normalities, ete,
may differ becanse of difference in densities.
(e} During distillation of immiscible liguids the mass of the
component in the distillate is directly proportional to the
product of its molar mass and its vapour pressure. Thus
Wa Ma.pa 18x5 190 1
Wg Mp.pg 137x1 137 152"
(d) Ba{N(4q)s dissociates into three particles and has i = 3
while i = 1 for sugar. Hence their colligative properties will
be in the ratio of 3 : 1.
(a) ATy=kym  or  ky=ATp'm.
() CgHgCOOH, (benzoic acid dimerizes in benzene.) Hence
it exhibits molecular mass corresponding to
(CgHsCOOH)g Le., 244,
(b} Elevation of boiling point in case of AlCl; is relatively
larger than that of CaCls.
(dl} AGpyix < 0 in case of ideal solutions.
(e} On mixing equal volumes of the two solutions the
individual eoncentrations of the two solutes will become
hall and hence their individual osmotic pressures would
become half of the initial values.
The osmotic pressure will be sum of the csmotic pressures
of individual components as per Dalton's law of partial
pressure.

Thus,

_1.20+250

Osmotic pressure = 2 = 1.B5 bar.

() Factual question.
(a) 2KI + Hgl — Ks [Hgly]
Due to formation of above complex, the no. of ions in the

solution decreases. Hence, depression in freezing point
decreases and freezing point gets raised.

s o (G
{b) Concentration C = —'————u_l % M
ie. m=CRT = 123=28x0082x300 , \ 55

0.lxM !

BO.

81.

82.

g B

(b) Isotonic solutions have same molar concentration.

8.1 x 1000
b) me= gt wion =1
- | -
u-m_l or i2gm-1)+1=0N%2-1)+1=19

ﬂTr:ier m=19x186x1=13.53
Freezing point = 0 - ﬂ.Trn - 3.53°C.

(o) ATg=Kyxm or

NaHSO4— Na' + HSOj
0.08 0.08
HSO; = H* + s0f
(0.08-x) x x
(00B-x)+x+x=02
x =004

2-
m.=m'5°: ]
[HSOy |

= 0.04.

3 2

180 % 2
M ="

(c) Pressure expected from Raoult's law
=B0x04+120x0.6=32+ 72 =104 mm

Pressure observed = 100 mm

Since observed pressare is less than the expected value

from Raoult’s law such a solution will show negative devia-

tions from Raoult’s law.

o 4 1
@) pe = 4+555 595

(b) (NH)2S04 + Ba(OH); — 2NHg(ag)
+ 2Hg0 + BaSO,.

() Normality of each of the solution is given below :

= 120,

= 0.067.

(i) B/56 =0.142 N ()L N
..., B % 1000 :
‘"‘jmnnn:lj" (fr)0.bx2=1N.
1 1
25H2+?5x5

{b} H{m|w = 100 = 0.275 M.

{d) Molarity of mixture of 6 M and 3 M HCI

=3ED:-:E+EEI}:H:3
1000

Now, apply dilution formula
MiVi=MgVz or Vg=

=4.056 M

4.05 = 1000
3

Volume of water to be added = 1350 — 1000 = 350 ml.

= 1350 ml
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10a |
80. (c)} Azeotropic solutions keeps on d.uaﬂ_mg at constant . | S et = 0.96
composition and cannot be separated into constituents #i. lold= T | el Ak R )
liquids by simple distillation. m
gl O pudtnloe=d 94. (b) For the application of Racult’s law, the solution should
1 4, 14 be dilute and the solute should not undergo any association
e 2 or dissociation.
BoJ-& b eyt 85. (c) The relative lowering of vapour pressure will be least
2 2 for glucose. The other solutes being ionic will ionise to
92. (a) Assuming complete dissociation of particles the sclute increase particle concentration in solution.
particles concentration is as 97. (a) This is as per statement of Raoult’s law.
0.001 M MgCly = 0.003 M 98. (b) Such a solution may exhibit positive or negative devia-
0,001 M NaCl = 0.002 M tions depending upon the nature of A and B.
0.001 M ures = 0.001 M 99. (e} Factual question.
0,01 M NaCl = 0.01 M 100. (r) In cyclohexanol-ethanol the solute-solvent interactions
T-hus sopradk b ) g orilse: i bl g peite L 0001 M will be weaker than solute-solute and solvent-solvent in-
LE] INCTEaNT [+] B tﬂ I:t.i :
urea < 0,001 NaCl < 0.001 MgClg < 0.01 M NaCL TR
QUESTION BANK (Level 11)
L. (ATp=ikpxm=2x053x1=1.06 18. {c}Mnla]ity:%xl[ﬂ]ﬂ:ﬂ.ﬁ
Freezing point = 0 - 1.06 = - 1.06° C.
2. (b) Solution B having greater vapour pressure would have AT =i, tim = 0518 x.0.5= 0.2580
lower concentration of solute. Tp = (100 + 0.256).
3. (el % =X o z-15%. 16. (b) Electrolytes dissociate in solution producing higher
8 cone. of particles and hence produce higher colligative
o e e effect.
@ il M No. of equival of NMaOH=NxV
5. (d) Molarity and normality depend upon volume of the 19. {b) No. of equivalents of NaOH = N x
golution. Volume of the solution changes with change in = 0.1 x 250
temperature. 1000
6. (d) Factual question. Musufﬂaﬂ‘ﬂ=u'l Hli;l‘i}t;xm=lgr
7. (a) Like urea, glucose and sucrose are also molecular
solutes which do not undergo association or dissociation in 20. () 1% solution of NaCl has maximum concentration of
solution and hence produce same no. of particles in the particles in the solution.
S 22. (a) Since both are non-electrolytes and have same molar
8. (c)==CRT, conc., both solutions would have same osmotic pressure,
% u) Fhctun) Rt M. 23. (d) Strength of solution is 10% or 100 gllitre.
10. (a){a) Normality may be equal to or greater than molarity. Tha volume of salution containing 180 g of the solute
(b) Normality of a solution decreases with increase in 1000
temperature. =00 #1800 = 1800 mlor 1.8 L
11. {a) Sodium chloride and sodium sulphate are ionic com-
pounds, They dissociate in solution producing more no. of 24, (c) ppm (fluoride) = 02 % 10% = 400,
particles, 500
1. (c) Mole fraction of solvent = 1 - 0.2 = 0.8 25. (a) Eq. mass of the acid = 23° = 100
Moles of solvent = 0.8 x5 = 4. 100
14. (a) N x Eq. mass = M x Mol. 1000 ml of 0.1 N solution contains =1—uur 10 g solute
. M x Mol. mass 2.3 x 98 . . 10x100
Normality = Eq, =g - 46N. 100 ml of 0.1 N solution contain = T 1.






