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related questions too ! Going through this book, the students would be
able to have the complete idea of the questions being asked in the test.

We hope this chapterwise solved papers would be highly beneficial to
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CLASS 11th

UNIT | Some Basic Concepts of Chemistry

General Introduction Important and scope of chemistry. Laws of chemical combination, Dalton's atomic theory
concept of elements, atoms and molecules. Atomic and molecular masses. Mole concept and molar mass,
percentage composition and empirical and molecular formula, chemical reactions, stoichiometry and
calculations based on stoichiometry.

UNIT Il Structure of Atom

Atomic number, isotopes and isobars. Concept of shells and subshells, dual nature of matter and light, de-
Broglie's relationship, Heisenberg's uncertainty principle, concept of orbital, quantum numbers, shapes of s,p
and d orbitals, rules for filling electrons in orbitals- Aufbau principle, Pauli exclusion principles and Hund's rule,
electronic configuration of atoms, stability of half-filled and completely filled orbitals.

UNIT Il Classification of Elements and Periodicity in Properties

Modern periodic law and long form of periodic table, periodic trends in properties of elements- atomic radii,
ionic radii, ionisation enthalpy, electron gain enthalpy, electronegativity, valence.

UNIT IV Chemical Bonding and Molecular Structure

Valence electrons, ionic bond, covalent bond, bond parameters, Lewis structure, polar character of covalent
bond, valence bond theory, resonance, geometry of molecules, VSEPR theory, concept of hybridization
involving s, p and d orbitals and shapes of some simple molecules, molecular orbital theory of homonuclear
diatomic molecules (qualitative idea only). Hydrogen bond.

UNITV States of Matter: Gases and Liquids

Three states of matter, intermolecular interactions, types of bonding, melting and boiling points, role of gas
laws of elucidating the concept of the molecule, Boyle's law, Charles’law, Gay Lussac's law, Avogadro's law, ideal
behaviour of gases, empirical derivation of gas equation. Avogadro number, ideal gas equation. Kinetic energy
and molecular speeds (elementary idea), deviation from ideal behaviour, liquefaction of gases, critical
temperature. Liquid State- Vapour pressure, viscosity and surface tension (qualitative idea only, no
mathematical derivations).

UNITVI Thermodynamics

First law of thermodynamics internal energy and enthalpy, heat capacity and specific heat, measurement of U
and H, Hess's law of constant heat summation, enthalpy of : bond dissociation, combustion, formation,
atomization, sublimation, phase transition, ionization, solution and dilution. Introduction of entropy as state
function, Second law of thermodynamics Gibbs’ energy change for spontaneous and non-spontaneous process,
criteria for equilibrium and spontaneity. Third law of thermodynamics Brief introduction.

UNIT VIl Equilibrium

Equilibrium in physical and chemical processes, dynamic nature of equilibrium, law of chemical equilibrium,
equilibrium constant, factors affecting equilibrium-Le Chatelier's principle, ionic equilibrium- ionization of acids
and bases, strong and weak electrolytes, degree of ionization, ionization of polybasic acids, acid strength,
concept of pH, Hydrolysis of salts (elementary idea), buffer solutions, Henderson equation, solubility product,
common ion effect (with illustrative examples).



UNIT VIIl Redox Reactions

Concept of oxidation and reduction, redox reactions oxidation number, balancing redox reactions in terms of
loss and gain of electron and change in oxidation numbers.

UNIT IX Hydrogen

Occurrence, isotopes, preparation, properties and uses of hydrogen, hydrides-ionic, covalent and interstitial,
physical and chemical properties of water, heavy water, hydrogen peroxide-preparation, reactions, uses and
structure.

UNIT X s-Block Elements (Alkali and Alkaline Earth Metals)

Group 1 and group 2 elements General introduction, electronic configuration, occurrence, anomalous
properties of the first element of each group, diagonal relationship, trends in the variation of properties (such
as ionization enthalpy, atomic and ionic radii), trends in chemical reactivity with oxygen, water, hydrogen and
halogens, uses. Preparation and Properties of Some important Compounds. Sodium carbonate, sodium
chloride, sodium hydroxide and sodium hydrogencarbonate, biological importance of sodium and potassium.
Industrial use of lime and limestone, biological importance of Mg and Ca.

UNIT XI Some p-Block Elements
General Introduction to p-Block Elements.

Group 13 elements General introduction, electronic configuration, occurrence, variation of properties,
oxidation states, trends in chemical reactivity, anomalous properties of first element of the group; Boron, some
important compounds borax, boric acids, boron hydrides. Aluminium, uses, reactions with acids and alkalies.

General 14 elements General introduction, electronic configuration, occurrence, variation of properties,
oxidation states, trends in chemical reactivity, anomalous behaviour of first element. Carbon, allotropic forms,
physical and chemical properties, uses of some important compounds, oxides.

Important compounds of silicon and a few uses, silicon tetrachloride, silicones, silicates and zeolites, their uses.

UNIT XII Organic Chemistry- Some Basic Principles and Techniques

General introduction, methods of purification qualitative and quantitative analysis, classification and [UPAC
nomenclature of organic compounds. Electronic displacements in a covalent bond: inductive effect,
electromeric effect, resonance and hyper conjugation. Homolytic and heterolytic fission of a covalent bond free
radials, carbocations, carbanions, electrophiles and nucleophiles, types of organic reactions.

UNIT XIIl Hydrocarbons

Alkanes Nomenclature, isomerism, conformations (ethane only), physical properties, chemical reactions
including free radical mechanism of halogenation, combustion and pyrolysis. Alkenes Nomenclature, structure
of double bond (ethene), geometrical isomerism, physical properties, methods of preparation, chemical
reactions, addition of hydrogen, halogen, water, hydrogen halides (Markovnikov's addition and peroxide
effect), ozonolysis, oxidation, mechanism of electrophilic addition.

Alkynes Nomenclature, structure of triple bond (ethyne), physical properties, methods of preparation, chemical
reactions, acidic character of alkynes, addition reaction of- hydrogen, halogens, hydrogen halides and water.
Aromatic hydrocarbons Introduction, [IUPAC nomenclature, Benzene, resonance, aromaticity, chemical
properties, mechanism of electrophilic substitution- Nitration sulphonation, halogenation, Friedel Craft's
alkylation and acylation, directive influence of functional group in mono-substituted benzene, carcinogenicity
and toxicity.

UNIT XIV Environmental Chemistry

Environmental pollution Air, water and soil pollution, chemical reactions in atmosphere, smogs, major
atmospheric pollutants, acid rain ozone and its reactions, effects of depletion of ozone layer, greenhouse effect
and global warming-pollution due to industrial wastes, green chemistry as an alternative tool for reducing
pollution, strategy for control of environmental pollution.



CLASS 12th
UNITI Solid State

Classification of solids based on different binding forces, molecular, ionic covalent and metallic solids,
amorphous and crystalline solids (elementary idea), unit cell in two dimensional and three dimensional lattices,
calculation of density of unit cell, packing in solids, packing efficiency, voids, number of atoms per unit cell in a
cubic unit cell, point defects, electrical and magnetic properties, Band theory of metals, conductors,
semiconductors and insulators.

UNIT Il Solutions

Types of solutions, expression of concentration of solutions of solids in liquids, solubility of gases in liquids,
solid solutions, colligative properties- relative lowering of vapour pressure, Raoult's law, elevation of boiling
point, depression of freezing point, osmotic pressure, determination of molecular masses using colligative
properties abnormal molecular mass. Van Hoff factor.

UNIT lll Electrochemistry

Redox reactions, conductance in electrolytic solutions, specific and molar conductivity variation of conductivity
with concentration, kohlrausch's Law, electrolysis and Laws of electrolysis (elementary idea), dry cell-
electrolytic cells and Galvanic cells; lead accumulator, EMF of a cell, standard electrode potential, Relation
between Gibbs’ energy change and EMF of a cell, fuel cells, corrosion.

UNIT IV Chemical Kinetics

Rate of a reaction (average and instantaneous), factors affecting rates of reaction, concentration, temperature,

catalyst, order and molecularity of a reaction, rate law and specific rate constant, integrated rate equations and
half-life (only for zero and first order reactions), concept of collision theory ( elementary idea, no mathematical
treatment). Activation energy, Arrhenious equation.

UNITV Surface Chemistry

Adsorption physisorption and chemisorption, factors affecting adsorption of gases on solids, catalysis
homogeneous and heterogeneous, activity and selectivity, enzyme catalysis, colloidal state, distinction
between true solutions, colloids and suspensions, lyophillic, lyophobic multimolecular and macromolecular
colloids, properties of colloids, Tyndall effect, Brownian movement, electrophoresis, coagulation, emulsions-
types of emulsions.

UNIT VI General Principles and Processes of Isolation of Elements

Principles and methods of extraction concentration, oxidation, reduction electrolytic method and refining,
occurrence and principles of extraction of aluminium, copper, zinc and iron.

UNITVII p-Block Elements

Group 15 elements General introduction, electronic configuration, occurrence, oxidation states, trends in
physical and chemical properties, preparation and properties of ammonia and nitric acid, oxides of nitrogen
(structure only), Phosphorous allotropic forms, compounds of phosphorous, preparation and properties of
phosphine, halides (PCl,, PCl,) and oxoacids (elementary idea only).

Group 16 elements General introduction, electronic configuration, oxidation states, occurrence, trends in
physical and chemical properties, dioxygen, preparation, properties and uses, classification of oxides, ozone.
Sulphur allotropic forms, compounds of sulphur, preparation, preparation, properties and uses of sulphur
dioxide, sulphuric acid, industrial process of manufacture, properties and uses, oxoacids of sulphur
(structures only).

Group 17 elements General introduction, electronic configuration, oxidation states, occurrence, trends in
physical and chemical properties, compounds of halogens, preparation, properties and uses of chlorine and
hydrochloric acid, interhalogen compounds oxoacids of halogens (structures only).

Group 18 elements General introduction, electronic configuration, occurrence, trends in physical and chemical
properties, uses.



UNIT VIl d-and f-Block Elements

General introduction, electronic configuration, characteristics of transition metals, general trends in properties
of the first row transition metals metallic character, ionization enthalpy, oxidation states, ionic

radii, colour, catalytic property, magnetic properties, interstitial compounds, alloy formation. Preparation and
properties of K,Cr,0, and KMnO,. Lanthanoids electronic configuration, oxidation states, chemical reactivity
and lanthanoid contraction and its consequences. Actinoids Electronic configuration, oxidation states and
comparison with lanthanoids.

UNIT XI Coordination Compounds

Coordination compounds Introduction, ligands, coordination number, colour, magnetic properties and
shapes, [IUPAC nomenclature of mononuclear coordination compounds, isomerism (structural and stereo)
bonding, Werner's theory VBT,CFT, importance of coordination compounds (in qualitative analysis, biological
systems).

UNIT X Haloalkanes and Haloarenes

Haloalkanes Nomenclature, nature of C -X bond, physical and chemical properties, mechanism of substitution
reactions. Optical rotation. Haloarenes Nature of C-X bond, substitution reactions (directive influence of
halogen for monosubstituted compounds only). Uses and environment effects of — dichloromethane,
trichloromethane, tetrachloromethane, iodoform, freons, DDT.

UNIT XI Alcohols, Phenols and Ethers

Alcohols Nomenclature, methods of preparation, physical and chemical properties (of primary alcohols only),
identification of primary, secondary and tertiary alcohols, mechanism of dehydration, uses with special
reference to methanol and ethanol. Phenols, Nomenclature, methods of preparation, physical and chemical
properties, acidic nature of phenol, electrophillic substitution reactions, uses of phenols. Ethers, Nomenclature,
methods of preparation, physical and chemical properties uses.

UNIT XII Aldehydes, Ketones and Carboxylic Acids

Aldehydes and Ketones Nomenclature, nature of carbonyl group, methods of preparation, physical and
chemical properties, and mechanism of nucleophilic addition, reactivity of alpha hydrogen in aldehydes, uses.
Carboxylic Acids Nomenclature, acidic nature, methods of preparation, physical and chemical properties, uses.

UNIT XIIl Organic Compounds Containing Nitrogen

Amines Nomenclature, classification, structure, methods of preparation, physical and chemical properties, uses,
identification of primary secondary and tertiary amines. Cyanides and Isocyanides will be mentioned at
relevant places. Diazonium salts Preparation, chemical reactions and importance in synthetic

organic chemistry.

UNIT XIV Biomolecules

Carbohydrates Classification (aldoses and ketoses), monosaccharide (glucose and fructose), D.L. configuration,
oligosaccharides (sucrose, lactose, maltose), polysaccharides (starch, cellulose, glycogen): importance. Proteins
Elementary idea of — amino acids, peptide bond, polypeptides, proteins, primary structure, secondary structure,
tertiary structure and quaternary structure (qualitative idea only), denaturation of proteins, enzymes. Hormones
-Elementary idea (excluding structure). Vitamins Classification and function. Nucleic Acids DNA and RNA

UNIT XV Polymers

Classification Natural and synthetic, methods of polymerisation (addition and condensation),
copolymerization. Some important polymers natural and synthetic like polyesters, bakelite, rubber,
Biodegradable and non-biodegradable polymers.

UNIT XVI Chemistry in Everyday Life

Chemicals in medicines analgesics, tranquilizers, antiseptics, disinfectants, antimicrobials, antifertility drugs,
antibiotics, antacids, antihistamines. Chemicals in food preservatives, artificial sweetening agents, elementary
idea of antioxidants. Cleansing agents soaps and detergents, cleansing action.



Some Basic
Concepts in Chemistry

TOPIC 1

Nature of Matter, Significant
Figures and Laws of Chemical
Combinations

01 The number of significant figures
for the three numbers 161 cm, 0.161
cm, 0.0161cm are

[CBSE AIPMT 1998]

a)3.4 and b respectively

b)3.4 and 4 respectively

c) 3,3 and 4 respectively

d)3,3 and 3 respectively

Ans. (d)

(i) All non-zero digits are significant.

(i) Non-zero digits to the right of the
decimal point are significant.

(i) Zeroes to the left of the first
non-zero digit in a number are not
significant.

So, the number of significant figures

for the numbers161cm, 0.161cm and

0.0161cm are same, i.e. 3.

(
(
(
(

02 0.24 g of a volatile gas, upon
vaporisation, gives 45 mL vapour at
NTP. What will be the vapour
density of the substance?

(Density of H, = 0.089)
[CBSE AIPMT 1996]

(a)95.93 (b)59.93
(c)95.39 (d)5.993
Ans. (b)

Weight of gas =0.24g
Volume of gas (V) =45 mL=0.045 L
Density of H,(d)=0.089

Weight of 46 mL ofH, =V xd
=0.045x0.089

=4.005%x107g

Therefore, vapour density

_ Weight of certain volume of substance

- Weight of same volume of hydrogen

:&: 59.93
4005%107°

03 In the final answer of the

expression
(29.2-20.2)(1.79% 10°)
1.37
the number of significant figures
is [CBSE AIPMT 1994]
(a)1 (b)2
(c)3 (d)4
Ans. (¢)

On calculation we find
(29.2-20.2)(1.79x 10°)
1.37
As the least precise number contains
3 significant figures, therefore answer

should also contains 3 significant
figures.

=1.17x10°

04 The molecular weight of 0, and

S0, are 32 and 64 respectively. At
15°C and 150 mmHg pressure, 1L of
0, contains ‘N “molecules. The
number of molecules in 2L of SO,
under the same conditions of
temperature and pressure will be
[CBSE AIPMT 1990]
(b)N

(d)aN

(a)N/2
(c)2 N

Ans. (¢)

According to Avogadro's law “equal
volumes of all gases contain equal
number of molecules under similar
conditions of temperature and
pressure.” Thus, if 1L of one gas
contains N molecules, 2 L of any gas
under similar conditions will contain
2 N molecules.

TOPIC 2

Atomic Mass, Molecular
Mass and Formulae of
Compounds

05

An organic compound contains
78% (by wt.) carbon and remaining
percentage of hydrogen. The right
option for the empirical formula of
this compound is [At. wt. of C is 12,
His 1] [NEET 2021]
(a)CH (b)CH,

(c)CH3 (d)CH,

Ans. (¢)

Element %

Simplest
whole
number
ratio

Relative Simple
number ratio of
of moles moles

Atomic
mass

C 78 12 78_g565_, 1
12 6.5

H 22 1022 5 22 _ 3
1 6.5
3.3

The empirical formula of the organic
compound is CHs.



2

06

The number of protons, neutrons

and electrons in J°Lu,

respectively, are [NEET (Sep.) 2020]

(a)104, 71and 71 (b)71, 71and 104

(c)175,104and 71 (d) 71,104 and 71

Ans. (q)

In Ly,

Mass number(A)=175=n+p

Atomic number(Z)=71=p=¢e~

~. Number of protons=71

Number of neutrons
=A-Z7Z=175-71=104

Number of electrons =71

(J?Suppose the elements Xand Y

combine to form two compounds
XY, and X3Y,. When 0.1 mole of XY
, weighs 10 g and 0.05 mole of
X3Y, weighs 8 g, the atomic
weights of Xand Y are

[NEET Phase Il 2016]

(a) 40, 30(b) 60, 40(c) 20, 30(d) 30, 20
Ans. (a)

Let atomic masses of XandY be A, and
A, respectively

ForXY, ng, =00=—10 _
2 Ay + 24,
or A, +2A, =100 i)
ForXsY,, n =0.06=——
s 34, + 24,

or 34, +2A, =180 i)
On solving Egs. (i) and (i), we get,
I~ !

Ay =40gmol™ = A, =30gmo

08

An organic compound contains
carbon, hydrogen and oxygen. Its
elemental analysis gave C, 38.71%
and H, 9.67%. The empirical

formula of the compound would be
[CBSE AIPMT 2008]

NEET Chapterwise Topicwise Chemistry

Thus, the empirical formula of the
compound is CH0.

EAn element, X has the following

isotopic composition:
200x:90%, '**X:8.0%,
202x:2.0%

The weighted average atomic
mass of the naturally occurring

element Xis closest to
[CBSE AIPMT 2007]

(a)201u (b)202 u
(c)199u (d)200u
Ans. (d)

Weight of #° X =0.90 x 200=180.00u
Weight of % X=0.08x199=15.92u
Weight of 22X =0.02x 202 = 4.04u
Total weight=199.96=200u

10 Which of the following is

isoelectronic?
(a)C0,, NO,
(b)NO;, CO,
(c)CN7, CO
(d)S0,, CO,
Ans. (¢)
CN™and CO are isoelectronic because
they have equal number of electrons.
InCN™ the number of electrons
=6+7+1=14
In CO the number of electrons
=6+8=14

[CBSE AIPMT 2002]

11 An organic compound containing C,

H and N gave the following results
on analysis C=40%,
H=13.33%,N=46.67%. Its

empirical formula would be
[CBSE AIPMT 2002, 1999, 98]

12 An organic compound contains

C=40%,0=53.34% and
H =6.60%. The empirical formula

of the compound is
[CBSE AIPMT 1994]

(a)CH,0 (b)CHO
(c)CH,0, (d)C,H,0
Ans. (a)
§ impl
o . imple
E % At.wt. Molar ratio ratio
w
L
12 333
H 660 1 880 _gqy 6860 _
1 333
0 533 18 5334 _ 385 4
4 I 335 333

(a)CHy0 (b)CH,0 (c)CHO (d)CH,O
Ans. (a)
-
c
g % At.  Molar Simple
o abundance wt. ratio ratio
w
c 38.71 12 387150 323,
12 3.23
H 9.67 1 887 gg7 967 _<
1 3.23
0 [100-(38.71 16 S1.62 5,2 323 _,
+9.67)] 16 3.23
=51.62

(a)Cy Hy N, (b)CHg N
(c)CH, N (d)Cy Hy N
Ans. (c)
Table for empirical formula
H At Simol
o . . imple
iE’ % Wt Molarratio ratio
w
C 4000 12 40 _555 333,
12 3.33
H 13.33 1 W3.33:13‘33 13.33=4
1 3.33
N 4667 14 4887 555 333,
14 33

Hence, empirical formula is CH,N.

Hence, empirical formula is
C:H:0=1:2:1=CH,0

13

Boron has two stable isotopes, °B
(19%)and ""B(81%). Calculate
average atomic weight of boron in

the periodic table.
[CBSE AIPMT 1990]

(a)10.8 (b)10.2
(c)1.2 (d)10.0
Ans. (a)

Average of atomic weight
% of 1°Bx atomic mass of °B+ % of 'B
x atomic mass of ''B
%of "B+ %of "B
_19x 10+ 81x M
©19+8
_ 190 + 891
T 100

=10.81

14

While extracting an element from

its ore, the ore is grind and leached

with dil. KCN solution to form the

soluble product potassium

argento- cyanide. The element is
[CBSE AIPMT 1989]

(a)lead

(b) chromium

(c)manganese

(d)silver

Ans. (d)

Silver metal is extracted from the

argentite ore Ag,S by cyanide process. In

this method, the concentrated ore is
treated with dilute solution of potassium
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cyanide, then a soluble complex
potassium dicyanoargentate (I)is formed
which when reacted with zinc, silver is
extracted as a ppt.

Ag,S +4KCN —— 2K[Ag(CN), ]+ Na,S
2K[Ag(CN),1+Zn— K,[Zn(CN), ]
+2Agd

15 A metal oxide has the formula
Z,05. It can be reduced by
hydrogen to give free metal and
water. 0.1596 g of the metal oxide
requires 6 mg of hydrogen for
complete reduction. The atomic

weight of the metal is
[CBSE AIPMT 1989]

(a)27.9 (b)159.6
(c)79.8 (d)55.8
Ans. (d)

7,05 +3H, —> 27 +3H,0
8% 107 gH, reduces=0.1596 g of Z,0,

0.1596
- 1gH, reduces= qg
& 6x10° 7 °

=26.6g0of 2,04
.. Equivalent weight of 2,05 =26.6

Equivalent weight of Z + Equivalent
weight of 0 =26.6

Equivalent weight of Z+ 8=26.6
Equivalent weight of Z=(26.6-8)=18.6
Valency of metal inZ,0; =3
Equivalent weigh

_ Atomic weight

B Valency
Atomic weight

=18.6x3=556.8

TOPIC 3

Mole Concept and
Concentration Terms

16 One mole of carbon atom weighs 12
g, the number of atoms in it is
equal to, (Mass of carbon -12 is
19926 x107%° g) [NEET (Oct.) 2020]

(a)1.2 x10%° (b)6.022 x10?
(c)12 x10% (d)6.022 x10%°
Ans. (d)

1mole of carbon atoms weight 12 g, its
contains Avogadro number of carbon
atoms, i.e.6.022 x 10% number of carbon
atoms.

17 Which one of the followings has
maximum number of atoms?
[NEET (Sep.) 2020]
(a)1gofMg(s) [Atomic mass of Mg= 24]
(b)1gof0,(g)[Atomic mass of 0 = 16]
(c)1gofLi(s) [Atomic mass of Li=7]
(d)1g of Ag(s)[Atomic mass of Ag=108]
Ans. (¢)
Number of atoms (n)
Massin g(1g)x Atomicity of
the molecule
= XNy
Gram molar mass (M)
[N, =Avogadro’s number]
- Atomicity

So, n;>ny > Mg > Nag
18 In which case is the number of
molecules of water maximum?
[NEET 2018]
(a) 0.00224 L of water vapours at 1atm
and 273 K
(b) 0.18 g of water
(c) 18 mL of water
(d) 107 mol of water
Ans. (¢)
Number of molecules =Mole x
Avogadro’s number (N ,)
The number of molecules of water in

each of the given options is calculated
as

(i) 18 mL of water
Number of moles(nHzO)

Mass of substance in g (W, o)

~ Molar mass in g mol™ (M, 0)

Wy, 0 =189
[+ Density of water (dy;, o)=1g "
Muy0 :@:
Number of molecules of water
=1xN,
(ii) 0.18 g of water
N o=—20 _018_q 0
2 Mo 8

Number of molecules of water
=0.01xN,

(i) 0.00224 L of water vapours at Tatm
and 273 K. At STP[1atm and 273 K],
Number of moles [with reference to
volume]

_ Volume of gasin litres

22.4
=0.0001

_ 0.00224
22.4
Number of molecules of water
=0.0001x N,
(iv) 107° mol of water
Number of molecules of water
=107 xN,
. Among the given options, option (i)
contains the maximum number of water
molecules.

Elf Avogadro number N ,, is changed

from 6.022 x10%* mol™ to

6.022x10%° mol ™ this would

Change [CBSE AIPMT 2015]

(a) the definition of mass in units of
grams

(b) the mass of one mole of carbon

(c) the ratio of chemical species to each
otherin a balanced equation

(d) the ratio of elements to each otherin
acompound

Ans. (b)

If Avogadro numberN,, is changed from

6.022 x 10 mol~"t06.022x 10?° mol™",

this would change the mass of one mole

of carbon.

-~ 1mole of carbon has mass=12g

0r6.022 x 10% atoms of carbon have

mass=12¢g

-.6.022 x 10%° atoms of carbon have

mass
12

:mx 6.022x10°°=0.012g
. X

20 How many grams of concentrated
nitric acid solution should be used
to prepare 250 mL of 2.0 MHNO;?
The concentrated acid is 70%
HNO;. [NEET 2013]
(a)45.0 g conc. HNO;

(b)90.0 g conc.HNO;
(c)70.0 g conc.HNO;
(d)54.0 g conc. HNO

Ans. (a)

Given, molarity of solution=2
Volume of solution=250mL



~20 _1)
1000 4
Molar mass of
HNO; =1+ 14+ 3x 16 =63 g mol™
- Molarity
Weight of HNO,
" Molecular mass of HNO;

x volume of solution(L)

~.Weight of
HNO; = molarity x molecular mass
xvolume (L)
1
=2Xx63x—-g
4
=31.5¢g

Itis the weight of 100% HNO;

But the given acid is 70% HNO;
100

Its weight = 31.5 x o g
=4b¢g
21 6.02x 10%° molecules of urea are
present in 100 mL of its solution.
The concentration of solution is
[NEET 2013]

(a)0.02M (b)0.01M
(c)0.001TM (d)0.1M
Ans. (b)
Given, number of molecules of urea
= 602x10%
Number of moles= M
A
_ 602x10%
6023 x 107
=0.999%x107°
=1% 107 mal

Volume of the solution
100
=100mL= — L =0.1L
1000
Concentration of ureasolution(inmolL™)
-3
= 71 x 10 mol L™
0.1
=1x107 mol L
=0.01mol L™

22 The number of atoms in 0.1 mole of
a triatomic gas is
(N, =6.023x10% mol ™)
[CBSE AIPMT 2010]
(b)1.806 % 107
(d)1.800 x10%2

(a)6.026x 1072
(c)3.600% 107
Ans. (b)
Number of atoms=number of moles
x N, x atomicity
=0.1x6.023x 10 x3
=1.806 % 102 atoms
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23 Volume occupied by one molecule
of water (density = 1gcm™)is
[CBSE AIPMT 2008]
(a)9.0x107% cm?®
(b)6.023x 1072 cm”®
(c)3.0x107% cm?®
(d)5.5%x 1072 cm®
Ans. (c)
Tmole =6.023 x 10%° molecule
18 g =6.02x 10% molecule
18 g = mass of 6.02 x 107
water molecules
Mass of one water molecule
18
6.023x 10
Density =1g cm™
Mass of one water molecule
Density
B
6.023x 107 x 1

=3.0x107% cm®

Volume =

24 The maximum number of

molecules are present in
[CBSE AIPMT 2004]

a)15 L of H, gas at STP
b)5L of N, gas at STP
c)0.5gofH, gas

d)10 g of 0, gas

Ans. (a)

In15L of H, gas at STP,
the number of molecules
_6.023x10%
224

=4.033% 10%
In5 L ofN, gas at STP,
the number of molecules
_6.023x10% x5
- 22.4
=1.344x10%
In0.5gofH, gas,
the number of molecules
_6.023x10% % 0.5
R
=1.505x 10
In10 g of O, gas,
the number of molecules
_6.023x10% %10
B 32
=1.882x 107

Hence, maximum number of molecules
are present in 15 L ofH, at STP.

x 15

25 Percentage of Se in peroxidase
anhydrase enzyme is 0.5% by weight
(at. weight = 78.4), then minimum
molecular weight of peroxidase

anhydrase enzyme is
[CBSE AIPMT 2001]

(a) 1.568x 10° (b)15.68

(c) 2.168x 10" (d)1.568 % 10*
Ans. (d)

Suppose the molecular weight of
enzyme = x

0.5% by weight means in 100 g of
enzyme weight of Se=0.5¢

- Inx g of enzyme weight ofSe=% X X
Hence, 784 = M
100
x=15680
=1568 x 10*

Z?The number of atoms in 4.25 g of

NH; is approximately
[CBSE AIPMT 19991

(a)4 x10%° (b)2 x10%
(c)1x10% (d) 6 x10%
Ans. (d)

Weight of NH; = 4.25g
Number of moles of
NH, = Weight ‘
Molecular weight
=@:U.25 mol
7
Number of molecules in 0.25 mole of NH;
=0.25%6.023x 10
So, number of atoms
=£4x0.25%6.023x10%
=60 x 102

27 Haemoglobin contains 0.33% of iron
by weight. The molecular weight of
haemoglobin is approximately
67200 g. The number of iron atoms
(at. weight of Fe is 56) present in one
molecule of haemoglobin are

[CBSE AIPMT 1998]
(a)1 (c)4 (d)2

Ans. (¢)

-+ 0.33 % of iron by weight means 100 g

of haemoglobin has 0.33 g of iron

100 g of haemoglobin contains iron
=0.33¢g
.. 67200 g of haemoglobin contains iron
_0.33x67200
100 °
=221.76 g of Fe

(b)6
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Number of Fe-atoms = 221-/8 Ans. (b) Ans. (d)
o6 6.023 x 102° molecules of CO AtNTP 22400 cc of N,O contains
=3.96=4 , =1mole of CO =6.02x 10% molecules
—_— 6.02x 10** molecules of CO ~1ceN.Owill contain
28 The number of moles of oxygenin 1 =10 moles of CO 2 6.02x 102
L of air containing 21% oxygen by =10gatoms of 0=5g molecules of 0, =Wmolecules
volume, under standard conditions, _ InN.O molecul ber of at
is [CBSE AIPMT 1995] 32 The number of oxygen atoms in N, ;no ]ecé € number ot atoms
(2)0.0093male  (b)2.10 moles 44 gof CO,is [CBSEAIPMT1990] e + .
(c)0.188mole  (d)0.21mole (a)1.2x10% (b)6x10% us number ot 8 ams
Ans. (a) (c)6x10% (d)12 x10% :%amms
Volume of oxygen in 1L of air Ans. (a) 8% 102
O0X
=A><1OOD:21OmL Tmole of CO, = 44 g of CO, =Tatoms
100 =6.023x 10%° molecules
- 22400 mL volume at STP is occupied s 4.4gofCO, =0.1mole of CO, InN,0molecule, number of electrons
by oxygen=Tmole =6.023x 0.1x 10% molecules =7+7+8=22
Therefore, number of moles occupied =6.023% 10?2 molecules Hence, number of electrons
by 210 mL =6.023x 10% molecules of 0, 8.02x10% )
_ 22 =222 x22electrons
=2221[30=U_0093 mol _]2;6.3022§xt10 atfooms of 0 22400
~1.2x 10 atoms o .
— — :welectrons
29 The percentage weight of Zn in 33 Ratio of C, andC, of agas’X'is 224
white vitriol [ZnSO,-7H,0] is . oy .
itriol 4 7H,0] 1:4. The number of atoms of the 35 At STP, the density of CCl, vapour
approximately equal to gas'X’ present in 11.2 L of it at NTP . .
(at. mass of Zn=65,S=32,0=16 will be [CBSE AIPMT 19891 n g/L will be nearest to
andH=1) [CBSE AIPMT 1995] (3)6.02x 107 (b)1.2x10% [CBSE AIPMT 1988]
o o : ’ : - (a)6.87 (b)3.42 (c)10.26 (d)4.57
(a) 33.65% (b) 32.56% (c)3.01x 10 (d)2.01x 10 A
(c)23.65% (d)22.85% A ns. (o)
Ans. (@ ns. (a)
’ Forthe gas X ratioofC,/C, =1:4
Molecular weight of s oy 1 mole CCI, vapours
So, the gas X is diatomic. =124 4x355 =154
ZnS0,-7H,0=65 +32+(4x16) + 7(18) At NTP, volume of 1 mole of a gas

At STP, volume of 1 mole of a gas

=287 . =22.4L v
- Percentage weight of Zn=2oC < 100 Tmole of a gas=6.023 x 10 molecules Thus 1549 =22.41
=22.65% Thus, at NTP22.4 L contains . Density of CCl, vapours=—2* g L'
L =6.023x 10% molecules 22.4
30 The total number of valence So, at NTP 11.2 L contains =6.87gL"
electrons in 4.2 g of N3 ionis(N, is 6.023% 107 x 11.2
, =—"""7 - © "“molecules
the Avogadro’s number) 22.4 TOPIC 4
[CBSE AIPMT 1994] =301x10% molecules ; H H
(a)2.1N, ()4.2 N, (c)1.6 N, (d)3.2N, - » Stoichiometric and
Hence, number of atoms of gas X \V | . C | | .
Ans. (¢) (diatomic) olumetric Calculations
. 4.2 —
Moles of N3 ion =E=O.1 =3.01x TUZ;X 2 atoms 36 The number of moles of hydrogen
Each nitrogen atom has 5 valence =6.02>107 atoms molecules required to produce 20
electrons. Therefore, total number of —_— ] moles of ammonia through Haber's
electrons inN; ion =16 34 1ccN,Oat NTP contains processis  [NEET (National) 2019]
Totalnumperof electrons in 0.1mole or [CBSE AIPMT 1988] (a)20 (b)30 ()40 (d)10
4.290fNyion=0.1x18xN,=16N, (a)%xmzz atoms Ans. (b)
31 The number of gram molecules of b 6.02 102 molecul According to Habers pr,ocess'
oxygen in 6.02 x 102 CO molecules b} ogg <10 molecules NOWNg(fg;eréiL‘;mze’\xiglns
is CBSE AIPMT 1990 '
L 1 (C)BX]O23 electrons 2 moles of ammonia(NH;) require =3
(a)10 g molecules (b)5gmolecules 294 moles of H,

(c)1gmolecule  (d)0.5g molecule (d) All of the above = Tmole of NH; require =3/2 moles of H,



or, 20 moles of NH; require =;><20

moles of H, =30 moles of H,.

Note Involvement of any limiting
reagent is not mentioned in question.

3720.0 g of a magnesium carbonate

sample decomposes on heating to
give carbon dioxide and 8.0 g
magnesium oxide. What will be the
percentage purity of magnesium
carbonate in the sample?
(Atomic weight of Mg=24)

[CBSE AIPMT 2015]
(a)75 (b)96 (c)60  (d)84
Ans. (d)
Key Concept Inthe given problem we
have provided practical yield of MgO. For
calculation of percentage yield of MgO,
we need theoretical yield of MgO. For
this we shall use mole concept.

MgCO4(s) — MgQ(s) + CO,(g) i)
Weightingram
Molecular weight

=@=O.238 mol
84

Moles 0f MgCO; =

From Eq. (i)
1 mole of MgCO; gives = Tmol Mg0
..0.238 moleMgCO; will give
=0.238mol Mg0
=0.238x40g
=9.52g Mg0
Now, practical yield ofMgO= 84
o i 8 o
%o puntyfﬁmefSA/o

Alternate Method
MgCO; —— Mg0+C0,
84g 40g 84
.8 g Mg0 will be form fromgg

% purity=%x@=84%
5 20

EWhat is the mass of precipitate

formed when 50 mL of 16.9%
solution of AgNO ; is mixed with 50
mL of 5.8% NaCl solution?

(Ag=107.8N=14,0=186,

Na=23,Cl=35.5)
[CBSE AIPMT 2015]
(a)28q (b)3.5¢g
(c)7g (d)14g
Ans. (c)

Plan For the calculation of mass of AgCl
precipitated, we find mass of AgNO; and
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NaClin equal volume with the help of
mole concept.

16.9% solution of AgNO; means 16.9 g
AgNOs is present in 100 mL solution.

.8.45 g AgNO; will be present in 50 mL
solution.

Similarly,

5.8 g NaClis present in 100 mL solution

2.9 g NaClis present in 50 mL solution
AgNO; + NaCl—— AgCl+ NaNO;

Initial mole

845 29 o g
169.8 58.5
=0.049=0.049

After reaction
0 0 0.049 0.049

~.Mass of AgCl precipitated
=0.049%x143.5=7¢

39 When 22.4 L of H,(g) is mixed with

11.2 L of Cl, (g). each at STP, the

moles of HCl(g) formed is equal to
[CBSE AIPMT 2014]

a)1mole of HCI (g)

b)2 moles of HCI(g)

¢)0.5mole of HCI (g)

d)1.5 moles of HCI (qg)

Ans. (a)

The given problem is related to the

concept of stoichiometry of chemical

equations. Thus, we have to convert the

given volumes into their moles and then,

identify the limiting reagent [ possessing

minimum number of moles and gets

completely used up in the reaction]. The

limiting reagent gives the moles of

product formed in the reaction.

H,(g)+ Cl,(g) —>2HCl(g)
Initialvol. 22.4L M.2L 2 mol

-+ 22.4 L volume at STP is occupied by

(
(
(
(

Cl, =Tmole

. 11.2 L volume will be occupied by

CIxM.2

Cl, = mol=0.5mol
22.4

22.4L volume at STP is occupied byH,
=Tmol
Thus, H,(g) + Cl,(g) — 2HCl(g)
Tmol 0.5 mol
Since, Cl, possesses minimum number
of moles, thusitis the limiting reagent.
As per equation,
Tmole of Cl, =2moles of HCI
-~ 0.5mole of Cl, = 2x 0.5 mole of HCI
=1.0 mole of HCI
Hence, 1.0 mole of HCI(g) is produced by
0.5 mole of Cl, [or 11.2 L].

40 1.0 g of magnesium is burnt with

0.56 g of oxygen in a closed vessel.
Which reactant is left in excess and
how much? [CBSE AIPMT 2014]
(At. weight of Mg=24, 0=16)

(a)Mg, 0.16 g

(b)0,,0.16 g

(c)Mg, 0.44¢

(d)0,,0.28¢

Ans. (a)

The balanced chemical equation is

Mg + %02 — Mg

24g 1649 40g
From the above equation, itis clear that,
24 g of Mgreacts with 16 g of 0,.

Thus, 1.0 g of Mg reacts with

gg 0f0,=0.67g 0f0,.

But only 0.56 g of 0, is available which is
less than 0.67 g. Thus, 0, is the limiting
reagent.
Further, 16 g of O, reacts with 24 g of Mg.
. 0.56 g of 0, will react with Mg
=280.56
16
=0.84g
.. Amount of Mg left unreacted
=(1.0-0.84)g Mg
=0.16g Mg

Fm g of hydrogen and 64 g of

oxygen were filled in a steel vessel
and exploded. Amount of water

produced in this reaction will be
[CBSE AIPMT 2009]

(a)2 moles (b)3 moles
(c)4 moles (d)Tmole
Ans. (¢)

H, + 20, — HO

1 mol % mol Tmol
Emol %mol ?
2 2

5mol  2mol

%mole of 0, gives =1 mole of H,0

- 2moles of O, will give =1x2x2
=4 moles of water

42 How many moles of lead (Il)

chloride will be formed from a
reaction between 6.5 g of PbO and
3.2gof HCI?  [CBSE AIPMT 2008]
(a)0.044 (b)0.333 (c)0.011 (d)0.029



Ans. (d)

PbO + 2HCI —— PbCl, +H,0
207+16 2x 36.5 (1mol)
=223 =73

(Tmol) (2 mol)

Mole of Pb0 =2 = 0.029
223

Mole of HCI =32 0.087
36.5

Since, Tmole of Pb0 reacts with 2 moles
of HCI, thus in this reaction PbO is the
limiting reagent.
Hence, 1mole of PbO forms

=1mole of PbCl,
0.029 mole of PbO will form =0.029 mole
of PbCl,

43 What volume of oxygen gas (0,)

measured at 0°C and 1atm, is
needed to burn completely 1L of
propane gas (C ;Hg) measured
under the same conditions?

[CBSE AIPMT 2008]

(a)7L (b)6 L
(c)5L (d)1oL
Ans. (¢)
CHg + 60, —— 3C0, +4H,0

22.4L b5x22.4L
For the combustion of 22.4 L propane,
oxygenrequired =5x22.4 L

For the combustion of 1L of propane

oxygen required
_5x22.4

22.4

L=5L

Number of moles of MnO7, required
to oxidise one mole of ferrous
oxalate completely in acidic
medium will be [CBSE AIPMT 2008]

(a)0.6 mole (b)0.4 mole
(c)7.5moles (d)0.2 mole
Ans. (b)

In acidic mediumMn0j oxidises ferrous
oxalate as follows:

2Mn0;, +5C,0%5 +16H" —— 2Mn?"

+10C0, +8H,0
- 5 moles of oxalate ions are oxidised by
2 moles of Mn0j.

. Tmole of oxalate ion is oxidised by

:%mo\e 0fMn0, =0.4 mole of MnO,
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45 The number of moles of KMnO,

that will be needed to react with
one mole of sulphite ion in acidic

solution is [CBSE AIPMT 2007]
(a)4/5 (b)2/5
(c)1 (d)3/5
Ans. (b)
2KMnO, +3H,80, — K,SO, +2MnS0,

+3H,0+5(0]
[MnO;, +8H" +5e” —— Mn?* +4H,0]x 2
[SO% +H,0 — SO, +2H" +2e7]x5
2MnO, +BH" +5S05 —— 2Mn?* +5S0%
+3H,0
5 moles of sulphite ions react with
=2 moles of MnO,
So, Tmole of sulphite ions react with

:%moles of MnQy,.

46 The number of moles of KMnO,

reduced by one mole of Kl in
alkaline medium is
[CBSE AIPMT 2005]

(a)one fifth (b) five
(c)one (d)two
Ans. (¢)

In alkaline medium, KMnO, is reduced to
K;MnO,
Kl+H,0 — KOH +HI
+7 +6
2KMn0,, + 2KOH — 2K, MnQ,

+H,0+[0]
Hence, one mole of KMnO, is reduced by
one mole of KI.

47 The mass of carbon anode

consumed (giving only carbon
dioxide) in the production of 270 kg
of aluminium metal from bauxite by
the Hall process is

(at. mass of Al =27)
[CBSE AIPMT 2005]

(a)180 kg (b) 270 kg(c) 540 kg(d) 90 kg
Ans. (d)
In Hall and Heroult process,

2 ALO; +4C — 4 Al+2C0, +2C0
but for the removal of only CO,, following
equation is possible.

2AL0;+ 3C —— 4Al +3002
3x 12 4x 27
=36 =108

7

-+ For108 g of Al, 36 g of Cis required in
above reaction.
~For270 x 103g of Alrequiredamount of C
_36 x 270 x 10°
108

=90x10°g=90kg

Eln Haber process 30L of dihydrogen

and 30L of dinitrogen were taken
for reaction which yielded only 50%
of the expected product. What will
be the composition of gaseous
mixture under the aforesaid
condition in the end?
[CBSE AIPMT 2003]
(a) 20 Lammonia, 10 L nitrogen, 30 L
hydrogen
(b) 20 Lammonia, 25 L nitrogen, 15 L
hydrogen
(c) 20 Lammonia, 20 L nitrogen, 20 L
hydrogen
(d) 10 Lammonia, 25 L nitrogen,
15 L hydrogen

Ans. (d)
N, +3H, —> 2NH,
v 3V 2V
0L 30L 20L

As only 50% of the expected product is
formed, hence only 10 L of NH; is formed.
Thus, for the production of 10 L of NH;, 5
L ofN, and 15 L of H, are used and
composition of gaseous mixture under
the aforesaid condition in the end is

H,=30-16=15L
N, =30-6=25L
NH, =101

49 Which has maximum number of

molecules? [CBSE AIPMT 2002]
(a)7gN, (b)2 gH,
(c)16 gNO, (d)16 g0,
Ans. (b)
In7 g nitrogen, number of molecules

7.0

=——mol
28

=0.25xN, molecules
where, N, =Avogadro numbe
=6.023 % 10%

In2gof|—12:%mol

=1xN, molecules



In16 g of NO, _160760 mol

=0.348 x N, molecules
In 16 g of

0, =£mo|= 0.6 x Ny molecules

Hence, maximum number of molecules
are presentin2 g ofH,.

STAssuming fully decomposed, the

volume of CO, released at STP on
heating 9.85 g of BaCOj (at. mass

of Ba=137) will be
[CBSE AIPMT 2000]

(a)1.12 L (b)0.84 L
(c)2.24L (d)4.96 L
Ans. (q)

Ondecomposition,BaCO;liberates CO, as

BaCO, —> BaO+ €O, T
197¢q 22.4 L atSTP
-+ 197 g ofBaCO; gives
=22.4 L of CO, at STP
.. 9.85 g of BaCO; will give
_22.4x9.85

=112L
197
In the reaction,
4NH;(g)+50,(g) —
4NOl(g)+ 6H,0(1)

When 1 mole of ammonia and 1
mole of 0, are made to react to
completion, then

[CBSE AIPMT 1998]
(a)1.0 mole of H,0 is produced
(b) 1.0 mole of NO will be produced
(c)all the oxygen will be consumed
(d)all the ammonia will be consumed
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Ans. (¢)
4NH,(g) + 50,(g) — 4NO(g) +6H,0(/)
4 mol 5 mol 4mol g mol

According to equation,
5 moles of 0, required =4moles of NH;

1 mole of 0, requires

=4l 0.8 mole of NH;

5
While 1 mole of NH; requires :%

=1.25moles of 0,

As there is T mole of NH; and Tmole of 0,,
so all the oxygen will be consumed.

E)?Liquid benzene (C gHg) burns in

oxygen according to the equation,
2CHg(1)+150,(g)—

12C0,(g)+ 6H,0(g)
How many litres of 0, at STP are
needed to complete the
combustion of 39 g of liquid
benzene?(Mol. weight of 0, =32,
CeHg =78) [CBSE AIPMT 1996]
(@)74L (b)1.2L (c)22.4L(d)84L
Ans. (d)
2CHg +150,(g) — 12C0,(g)

X
B B ool
-+ 156 g of benzene required oxygen
=15x22.4L
. 1gof benzene required oxygen
15 22.4
="
156
-. 39 g of benzene required oxygen
_16%x22.4x 39
1B
=84.0L

FFWhat is the weight of oxygen

required for the complete
combustion of 2.8 kg of ethylene?
[CBSE AIPMT 1989]

(a)2.8kg (b)6.4 kg
(c)9.6 kg (d) 96 kg
Ans. (¢)

C,H, + 30, — 2C0,
12x2+4x1 16x86
=284 =969 +2H,0

- For the combustion of 28 x 107 kgof
ethylene oxygen required =96 x 10~

. For the combustion of 2.8 kg of
ethylene oxygen required

_96x107°x2.8
28%107°

=9.6kg

54 One litre hard water contains 12.00

mgMg?". Milliequivalents of
washing soda required to remove
its hardness is [CBSE AIPMT 1988]
(a)1
(b)12.16
(c)1x1073
(d)12.16x107°
Ans. (a)
Mg”" +Na,C0; —> MgCO; +2Na’
1g-eq 1g-eq
1g-equivalent of Mg?* =12 g of Mg?*
=12000 mg of Mg?*
Now, 12000 mg of Mg?* = 1000
milliequivalent of Na,CO5

12 mg ofMg“ = Imilliequivalent of
Na,CO;



Atomic

TOPIC 1

Preliminary Models
OTWhich of the following is never true

for cathode rays?

[CBSE AIPMT 1994]
(a) They possess kinetic energy
(b) They are electromagnetic waves
(c) They produce heat
(d) They produce mechanical pressure
Ans. (b)
Cathode rays are not electromagnetic
wave because they do not have electric

and magnetic components
perpendicular to each other.

TOPIC 2

Bohr's Model and
Hydrogen Spectrum

02 The energies £, and £, of two
radiations are 25 eV and 50 eV
respectively. The relation between
their wavelengths, i.e. L;and A ,

will be [CBSE AIPMT 2011]
(a)>\-1 :27\42 (b)}\q :47\,2
1
(C)M:E}»z (d)Aq =2,
Ans. (a)
E,=25eV, E,=50eV
E, =N ang E, _he
}"l )‘2
or Ezﬁ
EZ 7‘1
25 Ay
or —=—*=
50 Ay

(EThe energy absorbed by each

molecule (A ,) of a substance is
4.4% 107" Jand bond energy per
molecule is4.0x 107 J. The
kinetic energy of the molecule per

atom will be [CBSE AIPMT 2009]
(a) 2.0x107° U (b) 2.2x107° U
(c)2.0x107®J  (d) 4.0x107%°J
Ans. (a)

Kinetic energy (KE) of molecule
=energy absorbed by molecule
—bond energy per molecule
=(44%x107°) = (40 x107°) J
=04x107%J
KE per atom
_04x 107
==
=2.0x1070y

J

OTThe energy of second Bohr orbit of

the hydrogen atom is
-328 kJ mol™, hence the energy of

fourth Bohr orbit would be
[CBSE AIPMT 2005]

(a)-41kJ mol™
(b)-1312 kd mol™
(c)-164 kJ mol™
(d)- 82 kJ mol™

The energy of second Bohr orbit of
hydrogen atom(E, ) is - 328 kJ mol™
1312

E =-"“kJmol
n nz

1312 4

E, ——Z—ZKJ mol
Ifn=4

1312 a
E, ——ATK\J mol

=—82kJdmol™

Structure

05 The frequency of radiation emitted
when the electron falls from n=4
to n=1in a hydrogen atom will be
(Given ionisation energy of
H=2.18x10"® J atom™ and

h=6.625% 107" Js)
[CBSE AIPMT 2004]

(a)1.64x10® s (b)1.03x10"° s~
(c)3.08x10® s (d)2.00x10® ™
Ans. (¢)

lonisation energy of H
=2.18x10"" Jatom™

. E,(Energy of Ist orbit of H-atom)
=-2.18x107"% Jatom™

-18
E, _=2.18x1077 Jatom™
2
n
Z =1for H-atom
AE=E, -E,
~-2.18x107®  -2.18x107"®
- 2 - ?

s [T
=-2.18x%10 18 X[[TZ_?J

AE=—-2.18x1078 x=1®
16
=+20437x107® Jatom
AE
vV=——
h

~ 20437x107% Jatom™
6.625x 107" Js

=3.084x10" s atom™

(Fln hydrogen atom, energy of first
excited state is -3.4 eV. Then, KE

of same orbit of hydrogen atom is
[CBSE AIPMT 2002]

(a)+3.4eV (b)+6.8eV
(c)-13.6eV (d)+13.6eV
Ans. (a)



-+ Totalenergy(E,)=KE +PE
2
In first excited state= il mv? l——Zi]
"
12e%  Ze?
=4_-- ==
2 r r
Energy of first excited state is3.4 eV
12¢
2r
_1zef

KE=—=—"=+34¢eV
2r

-34eV=-

07 Who modified Bohr's theory by

introducing elliptical orbits for
electron path? [CBSE AIPMT 1999]

(a)Hund (b) Thomson
(c)Rutherford (d) Sommerfeld
Ans. (d)

Sommerfeld modified Bohr's theory.
According to him electrons move in
elliptical orbits in addition to circular
orbits.

08 Bohr radius for the hydrogen atom

(n=1)is approximately 0.530A. The
radius for the first excited state
(n=2)is(inA)  [CBSE AIPMT 1998]
(a)0.13  (b)1.06  (c)4.77 (d)2.12
Ans. (d)

ren?/Z
where, n=number of orbit

Z =atomic number

I o< ”?

I, o< b (Z = 1for H-atom)

So, h-m
non

0.530 _ 7

o7

r,=0.530x4=2.120 A

(FThe radius of hydrogen atom in the

ground state is 0.53 A. The radius
of Li%" ion (at. no. = 3)in a similar

state is [CBSE AIPMT 1995]
(a)o.wﬁo (b)0.53§
(c)0.265A (d)1.06 A

Ans. (a)

We know that r,, (H-like)
_ 1, (H-atom) x o4
- z
For ground state, n=1
r L) = 0.53 A x(1?
3
(Li,Z=3)=017A

NEET Chapterwise Topicwise Chemistry

10 When an electron of charge e and
mass m moves with a velocity v
about the nuclear charge Ze in
circular orbit of radius r, the
potential energy of the electrons is

given by [CBSE AIPMT 1994]
ZZ 2 7 2 7 2 2
(@=L (-2 (0 (@I
r r r r
Ans. (b)

Potential energy = work done
=J-r_ ze? dr:_Ze2

. 2 r
11 If ionisation potential for hydrogen
atom is 13.6 eV, then ionisation
potential for He™ will be
[CBSE AIPMT 1993]
(b)B.8 eV
(d)24.5eV

(a)54.4eV
(c)13.6eV

Ans. (a)
For hydrogenatomZ =1
2m’me” (0

P’

. lonisation energy, E,, =

ForHe" ion, (He® = 1s7)
so, (He™ = H) ionisation energy,
=21tzmeL‘Z2

P

B i)

He

Eq(i)Eq(ii), we get
E, . =E,x72=136x4=54.4eV
He
12 The energy of an electron in the nth

Bohr orbit of hydrogen atom is
[CBSE AIPMT 1992]

13. 13.
(a) -0 ey (b)-25 ey
n n
@©-2Bey  (@-ELey
n n
Ans. (¢)
Energy of an electron in an orbit,
2 452 2
E, __2m n;e2 z 1311;32 KJ mol”
nh n
-12 52
E, =—721'8X 120 z erg atom™
n
21.8x 107" 7 .
E, :—TJ atom™
2
E,=- 13.622 eVatom™ = _132'6 eVatom
n n

(+ Z=Tatomic number
for hydrogen atom)

EWhich of the following statements
do not form a part of Bohr's model

of hydrogen atom?
[CBSE AIPMT 1989]

(a) Energy of the electrons in the orbits
are quantised

(b) Theelectronin the orbit nearest the
nucleus has the lowest energy

(c) Electrons revolve in different orbits
around the nucleus

(d) The position and velocity of
electrons in the orbit cannot be
determined simultaneously

Ans. (d)

The main postulates of Bohr model of

atom are

(i) The electronsin an atom revolve
around the nucleus only in certain
selected circular paths, called orbits.

(ii) The energy is emitted or absorbed
only when the electrons jump from
one energy level to another.

(i) Only those orbits are permitted in
which the angular momentum of the
electron is a whole number multiple

ofi(where, his Planck’s constant)
21

that's why only certain fixed orbits

are allowed, i.e. the momentum of an

electron is quantised.

Wlf ris the radius of the first orbit,

the radius of nth orbit of H-atom is

given by [CBSE AIPMT 1988]
(a)rn’ (b)rn
()~ (d)
n
Ans. (a)
Radius of an orbit,
M = QZhZ 2
4mt“me“Z
_ 05291 i
V4
For H-atom, Z=1
If n=r

(according to question r,=r)

2
rxn
1

Iy

15 The spectrum of helium is

expected to be similar to that of
[CBSE AIPMT 1988]

(a)H (b)Na
(c)Li* (d)He*
Ans. (¢)

The spectrum of an atom depends on
the number of electrons presentin it.
Here, helium has two electrons, so the
spectrum of Li*(Z =3)is similar to that of
helium because both He andLi* have
two electrons.



Atomic Structure

TOPIC 3

Wave Particle and
Quality of Matter

16 A particular station of All India
Radio, New Delhi, broadcasts on a
frequency of 1,368 kHz (kilohertz).
The wavelength of the
electromagnetic radiation emitted
by the transmitter is
[Speed of light,c=3.0x10° ms™']

[NEET 2021]

(b)219.2m

(d)21.92 cm

(a)219.3m
(c)2192 m
Ans. (a)
Frequency of electromagnetic radiation

v=1368kHz

=1368x10° s~

Speed of light, c =3 x 108 ms™
Wavelength of electromagnetic

radiation, A =2
v

8 —1

_3x10°ms” o193 m

1368 % 10° 57

17 In hydrogen atom, the de-Broglie

wavelength of an electron in the
second Bohr orbit is

[Given that, Bohr radius,

0o =529pm] [NEET (Odisha) 2019]
(a) 211.6 pm (b)211.6 @ pm

(c) 52.97 pm (d)105.8 pm

Ans. (b)

According to Bohr,
nh
mvr=—
2n
2nr=Lh= n\ ...(i)r'.'kzi]
mv [
where, r =radius,
A =wavelength
n= number of orbit
agn’
Z
where, a, = Bohrradius=529pm
Z =atomic number
On substituting the value of ' from Eq.
(i) to Eq. (i), we get
2
n}\:Znn g

Also, r=

A= 2TNdg
Z
A=2mx2x529
=211.6mpm

[-n=227=1]

18 Which one is the wrong statement?
[NEET 2017]

(a) de-Broglie's wavelength is given by

A=— where

mv

m=mass of the particle,

v =group velocity of the particle

The uncertainty principle is

AE X At>h/4m

(c) Half-filled and fully filled orbitals

have greater stability due to greater

exchange energy, greater symmetry
and more balanced arrangement

The energy of 2s-orbital is less than

the energy of 2p-orbital in case of

hydrogen like atoms

Ans. (d)

(a) According to de-Broglie's equation,
Wavelength(k):i

mv
where, h=Planck's constant.
Thus, statement (a)is correct.

(b) According to Heisenberg uncertainty
principle, the uncertainties of
position (Ax) and momentum
(p=mAv)are related as

o

a

h
AX.Ap= —
4T

or, Ax.mAvZL
4T

A><.m.Ao.At2L

4T
rﬂ =Ag,0= acceleration1
L at |

or, A><~F-At2L

4T

or, AE~At2i

4T
[*"AE =F - Ax, E = energy]
Thus, statement(b)is correct.

(c) The half and fully filled orbitals have
greater stability due to greater
exchange energy, greater symmetry
and more balanced arrangement.
Thus statement(c)is correct.

(d) For asingle electronic species like H,
energy depends on value of nand
does not depend onl. Hence energy
of 2s-orbital. and 2p-orbital is equal in
case of hydrogen like species.
Therefore, statement(d)is incorrect.

['*F =m-Aa]

19 How many electrons can fit in the

orbital for whichn=3and [=1?
[NEET (Phase I1) 2016]

(a) 2 (b) 6
(c) 10 (d) 14
Ans. (a)

11

According to Hund's rule of maximum
multiplicity, An orbital can accommodate
a maximum number of 2 electrons of
exactly opposite spin. Hence, option(a)
is correct.

Caution Remember, maximum number
of electronsin an orbital do not depend
upon the quantum numbers as given in

the question.

20 The number of d-electrons in
Fe?*(Z=26)is not equal to the
number of electrons in which one
of the following? [cBSE AIPMT 2015]
(a) s-electrons inMg(Z=12)

(b) p-electronsinCl(Z =17)
(c)d-electronsinFe(Z=26)
(d) p-electronsinNe (Z =10)
Ans. (b)
Electronic configuration of Fe?™ is
[Ar]3d®4s®.
~.Number of electrons =6
Mg—1322822p6332 (Bs electrons)
It matches with the6d electrons of Fe**
Cl-1s%2s22p%3s23p° (1pelectrons)
It does not match with the 6d electrons
of Fe?*.

Fe-[Ar]3d®4s? (6d electrons)
It matches with the6d electrons of Fe’*.

Ne—1322322p6 (6pelectrons)

It matches with the6d electrons of Fe?™.

Hence, Cl has 11pelectrons which does
not matches in number with6d electrons
of Fe?*.

21 The angular momentum of
electrons ind orbital is equal to

[CBSE AIPMT 2015]
(a)vBh (b)v2h (c)24/3h (d)Oh
Ans. (a)

Angular momentum of electronin
d-orbital is

= I(I+W)L;ford—orbital,l=2
2n

=22+1 ( h=i)
2n

h=+6h

22 Calculate the energy in joule
corresponding to light of
wavelength 45 nm (Planck’s
constant, h=6.63x107°* Js; speed
of light,c =3x10% ms™).

[CBSE AIPMT 2014]

(b)6.67x10"
(d)4.42 x107®

(a)6.67x10™
(c)4.42 x107°
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Ans. (d)
The wavelength of light is related to its
energy by the equation, E = hTC (E=hv)

Given, A=45nm=45x10"m
[ 1nm=10"%m]
6.63x 107 Usx 3x10% ms™
45%107% m
=4.42%x107% J

Hence, the energy corresponds to light
of wavelength 45 nmis4.42 x 1078 J.

Hence, E =

23 The value of Planck’s constant is
6.63 x 1073 Us. The speed of light is
3x10"7 nms™'. Which value is
closest to the wavelength in
nanometer of a quantum of light
with frequency of 6x 10 s7'?

[NEET 2013]

(a)10 (b)25
(c)50 (d)75
Ans. (¢)

Given, Planck’s constant,
h=6.63x107* Js
Speed of light,c =3x 10”7 nms™
Frequency of quantam light
v=6x10"° s
Wavelength, A=7?

We know that,v="C or a=C
A v

_3x10"
6x 10"

=0.5x 10 nm=50nm

24 The measurement of the electron
position is associated with an
uncertainty in momentum, which is
equal to1x10"® gecm s™. The
uncertainty in electron velocity is
(mass of an electron is 9x 10728 g)

[CBSE AIPMT 2008]

(a)1x10%cms™
(b)1x10%cms™
(c)1x10°cmss™
(d)1x10"cms™
Ans. (a)

Given, Ap=1x 107 gcm s’ (uncertainty
in momentum)

Mass =9x 10728 g
Ap=mAv
1x107® =9x 1072 x Av
(uncertainty in velocity)
Av=1x10% cms™

NEET Chapterwise Topicwise Chemistry

25 |f uncertainty in position and
momentum are equal, then
uncertainty in velocity is

[CBSE AIPMT 2008]

1 |h h
(a)—,|— (b),|—
2m\n 2n
1 |h h
(c)—.— (d),[—
m\m b
Ans. (a)
According to Heisenberg's uncertainty
principle
A><~Ap—i
4T
Given, Ax=Ap (Ax=uncertaintyin
position)
(Ap)? -h (Ap=mxAv)
4
P AV? :i m=mass
4
AV = AV:L h
4t 2m\m

(Av=uncertainty in velocity)

26 Given, the mass of electron is
9.11x107%" kg, Planck’s constant is
6.626 x107>* Js, the uncertainty
involved in the measurement of
velocity within a distance of 0.1 is

[CBSE AIPMT 2006]
(a)5.79%10° ms™ (b)5.79x 107 ms™!
(c)5.79%10% ms™ (d)5.79% 10° ms™
Ans. (a)
By Heisenberg's uncertainty principle

AX XAp, 2L or A><><A(mvx)2i
4T 4T

AX X Av, 2L
4mtm

Ap=uncertainty in momentum
Ax = uncertainty in position
Av = uncertainty in velocity
m= mass of particle
Given that,
Ax=0.1A=01x10""m
m=911x10""kg
h=Planck's constant =6626 x 107 Js
n=3.14
Thus,
6.626x 107"
4x3.14%9.11x 107
Ave 6.626x 107
4x314x9.1%x 107" % 0.1x 107"
ms~

Avx0.1x107° =

1

=5.785x 108 ms™
=5.79%10% ms™

27 The value of Planck's constant is
6.63x107°* Js. The velocity of light
is3.0x10% ms™. Which value is
closest to the wavelength in
nanometers of a quantum of light
with frequency of 8x10%™ s7' ?

[CBSE AIPMT 2003]

(a)4 x10' (b)3x107
(c)2x107% (d)5 %107
Ans. (a)
Frequency(v)=£=73 x10°ms’
L 8x10% s’
=0.375x10" m

=3.75%x 10" nm=4x10" nm

28 The energy of photon is given as :
Ae/atom=3.03x 107" Jatom™,
then the wavelength (1) of the
photon is [CBSE AIPMT 2000]
(Given, h(Planck's constant)
=6.63x107 Js, c(velocity of light)
=3.00x10% ms™)

(a)6.56 nm (b)65.6 nm
(c)656 nm (d)0.656 nm
Ans. (¢)
According to formula, E :hi(v:g)
A Iy
Energy E =hv
303x 1079 ="
N
5,2 883 1073 x3.0x108
303%107®
=6.56x107 m
=6.56x107 x10% nm
=6.56x 10° nm
=656 nm

29 The de-Broglie wavelength of a
particle with mass 1g and velocity
100 m/s is [CBSE AIPMT 1999]
(a)6.63x10°%m  (b)6.63x10*m
(c)6.63x10°°*m  (d)6.65x10°¢ m

Ans. (a)

p=£(de—Brog|ie equation)
LA (op=mv)
mv

h=6625x 107
~663x 107 kg/s
_683x10% kgnt /s
© 107kgx100m/s
=663x10m
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EThe uncertainty in momentum of Ans. (¢ increase the kinetic energy of ejected
an electronis1x 107° kgm/s. The According to de-Broglie relation, electron.
R -, . _h _h —
un.certamty inits po_itlon WI2|| be *’H’; 35 The electron was shown
(Given,h=6.62x 10" kg m*/s) where,  A=wavelength experimentally to have wave

[CBSE AIPMT 1999]

(a)1.05%10%m  (b)1.05%x107° m

h=Planck’s constant

propertiesby  [CBSE AIPMT 1994]

-30 28 p=momentum (a)de-Broglie
(€)5.27x107"m  (d)5.25x10™°m Here, h =665 10-% U (b)N Bohr
Ans. (o) A=10""m (c) Davisson and Germer
According to Heisenberg's uncertainty h 6.625% 107 (d) Schrédinger
principle T Ans. ()
APXAXZ% =6.625x107% x 10" The wave nature of an electron is proved

=6.625x10"" kgms” by Davisson and Germer experiment. In

this experiment the scattering pattern of
an electron is similar to that of X-rays.

TOPIC 4
Quantum Mechanical,

Uncertainty in momentum
Ap=1x10" kgm/s 33 Uncertainty in position of an
-34
1100 x Ax = 882X10°% ) electron. (masiggof an
422 electron is=9.1x 107*° g) moving
with a velocity of 3 x10*cm/s

_6.62x10"% x7 accurate upto 0.001% will be (use

AN 10 a2z . taint o Model and Electronic
— Inuncertainty expression wnere . .
~5265% 10 m 4T N Configuration
~527%x10°0m h=6.626x 107" ergs)

[CBSE AIPMT 1995] 36 The number of angular nodes and

31 The position of both, an electron (a)1.93cm (b)3.84cm radial nodes in 3s orbital are
and a helium atom is known within (c)®.76 cm (d)7.68 cm [NEET (Oct,) 2020]
1.0 mm. Further the momentum of Ans. (a) (a)0and 2, respectively

the electron is known within

5.0x 10728 kg ms™. The minimum
uncertainty in the measurement of
the momentum of the helium atom
is [CBSE AIPMT 1998]
(a)50 kg ms™

(b)80 kg ms™

(c)80x107%° kgms™

(d)5.0%107% kgms™

Ans. (d)
By Heisenberg's uncertainty principle
AXX ApzL
4T

when the position of electron and helium
atom is same and momentum of
electron is known within arange,
therefore the momentum of helium
atom is also equal to the momentum of
electron, i.e.

5x 10728 kgm s’

32 The momentum of a particle having

a de-Broglie wavelength of 1077 m
is [CBSE AIPMT 1996]

(Given,h=6.625x 107> m)
(a)3.3125% 107 kgms'
(b)26.6x 107 kgms™
(c)6.625% 1077 kgms™
(d)13.25x 1077 kgms™

According to Heisenberg's uncertainty
principle

AXXAV=L
4mtm

Here, A x = uncertainty in position

Av =uncertainty in velocity
h=Planck's constant (6.626x 10727 Js)
m=mass of electron (9.1x 1078 kqg)
Here, Av=0001%0f3x10"

20001 2 104 =0.3cm/s
00

Ax= h
4tm Av

_ 6.626x 1072/
4x314%x9.1x1078 x 0.3

=1.93cm

34 In the photoelectron emission, the

energy of the emitted electron is
[CBSE AIPMT 1994]

) greater than the incident photon

) same as that of the incident photon

) smaller than the incident photon

) proportional to the intensity of

incident photon

Ans. (¢)

Inthe photoelectric effect, the energy of

the emitted electron is smaller than that

of the incident photon because some

energy of photon is used to eject the

electron and remaining energy is used to

(a
(b
(c
(d

(b)Tand 0, respectively

(c)3and 0, respectively

(d)0 and 1, respectively

Ans. (a)

For3s-orbital, n=3,1=0

Number of radial nodes
=(n-1-0=3-0-1=2

Number of angular nodes=/=0.

Hence, option(a)is correct.

374d, 5p, 5f and Bp-orbitals are

arranged in the order of decreasing
energy. The correct option is

[NEET (National) 2019]
(a)6p>bf>5p>4d
(b)5p>5f>4d>5p
(c)5f>6p>4d>5p
(d)5f>6p>5p>4d
Ans. (d)
The order of energy of orbitals can be
calculated from(n+ /) rule. The lower the
value of (n+ ) for an orbital, lower is its
energy. If two orbitals have same(n+1)
value, the orbital with lower value of n
has the lower energy.

(i) 6p=6+1=7 (i) 5f=5+3=8
(i) 4d=4+2=6  (iv) b5p=5+1=6

. The order of decreasing energy will be
5f>6p>b5p>4d.
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38 Orbital having 3 angular nodes and
3 total nodes iS[NEET (Odisha) 2019]

(a)5p (b)3d
(c)af (d)6d
Ans. (¢)

Angularnode (/) =3

Total node =radial node + angular node
3=(n—=I=1)+I
3=n-1

= n=4

..Orbital having 3 angular nodes and 3

total nodes is=nl=4f[-] =3forf-

orbital]

39 Which one is a wrong statement?
[NEET 2018]

(a) The electronic configuration of
N-atomis

152 252 20, 2p; 2

(b) An orbital is designated by three
quantum numbers while an electron
inan atom is designated by four
quantum numbers

(c) Total orbital angular momentum of
electronin’s’orbital is equal to zero

(d) The value of mfordZz is zero

Ans. (a)

According to Hund's rule “the pairing of
electrons in the orbitals of a particular
subshell does not takes place until all the
orbitals of a subshell are singly occupied.
Moreover, the singly orbitals must have
the electrons with parallel spin. i.e.

15 252 2p} 2} 2p}
or
25° 2p} 2p} 2p)

.. Option(a)is the incorrect option.

40 Two electrons occupying the same

orbital are distinguished by
[NEET (Phase 1) 2016]

(a) Magnetic quantum number
(b) Azimuthal quantum number
(c) Spin quantum number
(d) Principal quantum number
Ans. (c)
Two electrons occupying the same
orbital has equal spin but the directions
of their spin are opposite. Hence, spin
quantum number, s, (represented +1/2
and — 1/2) distinguishes them.

NEET Chapterwise Topicwise Chemistry

41 Which is the correct order of
increasing energy of the listed
orbitals in the atom of titanium?

[CBSE AIPMT 2015]

(a)3s4s3p3d (b)4s 3s3p 3d
(c)3s 3p 3d4s (d)3s 3p 4s 3d
Ans. (c)

According to Aufbau rule
3s< 3p<3d<ibs

42 What is the maximum numbers of
electrons that can be associated
with the following set of quantum
numbers?

n=3,/=land m=-1
[NEET 2013]
(a)10 (b)6
(c)4
Ans. (d)

The orbital of the electron havingn=3,
I=1andm=-1is3p,(asnl,)and an
orbital can have a maximum number of
two electrons with opposite spins.

. 3p, orbital contains only two electrons
oronly 2 electrons are associated with
n=3,I=,m=-1

43 Maximum number of electrons in a
subshell with =3 and n=4is
[CBSE AIPMT 2012]
(a)14 (c)10 (d)12
Ans. (a)

nrepresents the main energy level and
| represents the subshell.

If n=4and| =3, the subshell is 4f.
Inf-subshell, there are 7 orbitals and
each orbital can accommodate a
maximum number of two electrons, so
maximum number of electrons in

4f subshell=7x2=14.

44 The correct set of four quantum
numbers for the valence electron

of rubidium atom (at. no. =37)is
[CBSE AIPMT 2012]
1

(b)16

(a)5. 1,1+~ (b)6,0,0,+~
2 2
(©)5,0,0+%  (d)5,1,0,+~
2 2
Ans. (¢)

57 Rb= 35 [Kr]5s'
Its valence electronis5s .

n=>5
=0 (For s-orbital)
m=0 (Asm=-Ito+1)
s=+1

2

45 If n=6, the correct sequence for

filling of electrons will be

[CBSE AIPMT 2011]
(@a)ns — (n=1d—(n=2)f —np
(b)ns — (n=2)f —>np——(n=T)d
(c)ns —>np——> (n=1)d—> (n=2)f
(dns —(h=2)f —> (n=T)d ——np
Ans. (d)

6s — 4f — bd — 6pforn==06

EWhich of the following is not
permissible arrangement of

electrons in an atom?
[CBSE AIPMT 2009]

(@aln=4,1=0,m=0,s=-1/2
(b)n=5,/=3,m=0,s=+1/2
(c)n=3,1=2,m=-3,s==1/2
(dn=31=2,m=-2,s==1/2

Ans. (¢)
Ifn=3,

I=0to(3-1=0,12
m=-/to+/=-2-10,+1+2
soxl

2

Therefore, option(c)is not a permissible
set of quantum numbers.

47 Maximum number of electronsin a
subshell of an atom is determined
by the following [CBSE AIPMT 2009]

(a)4l+2 (b)21+1
(c)4l-2 (d)2n?
Ans. (a)

Total number of subshells =(2/ + 1)
. Maximum number of electronsin the
subshell
=221+ 1)=41+2
48 Consider the following sets of
quantum numbers.

n I m s
(i) 3 0 0 +1/2
(ii) 2 2 1 +1/2
(iii) 4 3 -2 -1/2
(iv) 1 0 -1 -1/2
(v) 3 2 3 +1/2

Which of the following sets of

guantum number is not possible?

[CBSE AIPMT 2007]
(b)(i), (ii), (iii)and (iv)
(d)(i)and (iii)

(a)(ii), (i) and (iv)
(c)(ii), (iv)and (v)
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Ans. (d) 52 The electronic configuration of Ans. (b)
The value of | varies from 0 to(n— 1) and gadolinium(at. no. =64)is Forn=3,l =2the subshellis3d(n+/=5)
the value of mvaries from—/to+ | [CBSE AIPMT 1997] n=4, | =2the subshellis4d(n+ [ =6)

through zero.

The value of 's'+ %which signifies the

spin of electron. The correct sets of
quantum number are following

)[Xel4f®, 5d° 6s?
)[Xel4f' 5d", 652
)[Xel4f®, 54, 652
)

(a
(b
(c
(d)[Xe]l4f®5d° 657

n=4, | =1the subshellis4p(n+/=5)
n=5,1=0,the subshellis5s(n+/=5)

According to(n+ /) rule greater the(n+1)
value, greater the energy that is 6.

n 1 om s Ans. (b) —
M2 1 1 Gdg, =1s?,2522p° 3523p°30 ", 56 Electronic conﬁ'guration of calcium
2 45%4pPud04f7, 5s25p85d], Bs? atom can be written as
1 0 0 1 —[xXel4f’, 5d" Bs? [CBSE AIPMT 1992]
2 —_ (a)[NeJ
1 53 The orbitals are called degenerate b)[Ar]4s
M3 2 2+ when [CBSE AIPMT 1996] c)[Nel4s
o (a) they have the same wave functions (d)[Kr]Ap
49 The orientation of an atomic orbital (b) they have the same wave functions Ans. (b)

but different energies

(c) they have different wave functions
but same energy

(d) they have the same energy

Ans. (d)

is governed by [CBSE AIPMT 2006]
(a)azimuthal quantum number

(b) spin quantum number

(c)magnetic quantum number

(d) principal quantum number

Ans. (¢)

The orientation of an atomic orbital is
governed by magnetic quantum number.

To write the electronic configuration of
an atom, it is better if we remember the
atomic number of noble gases and the
orbitals follow the noble gas. The atomic
number of Cais 20 and its nearest noble
The orbitals having the same energy gasisargon(Ar=18).

energy but different in orientation, are Hence, the electronic configuration of
called degenerate orbitals. e.g.3d-orbital, Ca= [Ar] 4s°.
I=2m=-2,-1,0,+1,+2,i.e. thereare five ~ __

different orientationsrepresentedbyd,,, 57 The electronic configuration of

50 The following quantum numbers 9z G,z 2 ANA . Cu(at.no.=29)is [CBSE AIPMT 1991]

zx!

are possible for how many orbital(s)
n=3,/=2and m=+2?
[CBSE AIPMT 2001]

(a) (b)2
(c)3 (d)4
Ans. (a)

n=3Il=2m=+2s=%+1/2
These values of quantum numbers are
possible for only one of the five
3d-orbitals as +2 value of mis possible
only for one orbital.

m= +2 +1 0 -1 2

54 If an electron has spin quantum

number +E and magnetic quantum

number -1, it cannot be present in
[CBSE AIPMT 1994]

(a) d-orbital (b) f-orbital
(c) p-orbital (d) s-orbital
Ans. (d)

Spatial orientation of the orbital with
respect to standard set of cordinate
axis. Magnetic quantum number -1is
possible only when the azimuthal
quantum number have value/ =1, which
is possible for p, d and f-subshells but
not for s-subshell because the value of |

(a)1s%,2s%22p%, 352 3p°, 457, 3d°
(b)1s2,2s22p®, 352 3p® 3d"° 45!
(c)1s?,2s22p8, 352 3p®,4s% 4p°,

55? 5p1
(d)1s?,25? 2p®, 357 3p®,4s% 4p", 3d°
Ans. (b)
The electronic configuration of Cu (29)is
an exceptional case due to exchange of
energy and symmetrical distribution of

electrons in orbital to acquire more
stability.

o= [1] (1] [B[8[0] (1]

1s 2s

1 |1L| 1 [ |1 |1 |1L|.

51 Which of the following for s-subshell is zero.

configuration is correct for iron? —
g [CBSE AIPMT 1999] 99 Forwhich one of the following sets

a)1s?,25%2p%, 352 3p° 35 of four quantum numbers, an —

= 1s2,232 2p®,3s23p%3d"°, 4s!

electron will have the highest 58 The orqer of filling of elegtrons in
b)1s?,25°2p%, 3s?3p8, 457, 3d° the orbitals of an atom will be

(
( ?
energy:« CBSE AIPMT 1994
(C)182 ZSZZpG 3323p6 45% 3d7 n gy’ m s[ ] [CBSE AIPMT 1991]
' ' S (a)3d.4s,4p,4d,55
2 96296 702276246 4 o2 1
(d)1s%,2s°2p°, 3s°3p°3d° 4s @3 2 1 5 (b)4s, 3d,4p,55,4d
Ans. (d) 1 (c)5s,4p, 3d,4d,5s
Firstly the electrons are filled in ()4 2 -1 7 (d)3d,4p, 4s,4d,5s
increasing order of energy and then
27 - 1 Ans. (b)
rearrange the subshellsin increasing (c)a 1 0 ——
order as 2 The sequence of energy level can be
Fe=1s2,2522p% 352300305, 452 _l remembered by the systematic diagram
267 €18 25 TApL 08 TOp s (ds 0 0 2 as shown below
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Hence, the correct order is

1s,25s,2p,3s,3p 4s,3d, 4p, 5s, 4d, bp, 4f,
5d,6p, 75.....

59 For azimuthal quantum number
|=3,the maximum number of
electrons will be [CBSE AIPMT 1991]
(a)2 (b)6 (c)0 (d)14
Ans. (d)

When azimuthal quantum numberis 3
m=(21+1)
=3
m=2x3+1)
=7 orbitals

then total values of m=(2x3+ 1) =7
orbitals. We know that, one orbital
contains two electrons. Hence, total
number of electrons =7x2=14.

Alternative
Total number of electrons =4/ + 2
=4x3+2=12+2="14electrons

60 In a given atom no two electrons
can have the same values of all the
four quantum numbers. This is
called [CBSE AIPMT 1991]

NEET Chapterwise Topicwise Chemistry

a)Hund's rule

b) Aufbau principle

c¢)Uncertainty principle

d) Pauli's exclusion principle

Ans. (d)

According, to Pauli's exclusion principle
“no two electrons in an atom can have

the same values of all the four quantum
numbers.”

In1s?

(
(
(
(

forlelectronn=1/=0,m=0,s :+%

forllelectronn=1,

!=O,m=0,s=—l
2

It means if the values of n, |, and m are
same, then the value of spin quantum

number must be different, i.e. +1/2 and
=1/2.

61 The total number of electrons that
can be accommodated in all the
orbitals having principal quantum
number 2 and azimuthal quantum
number Tare [CBSE AIPMT 1990]

(a)2 (b)4
(c)6 (d)8
Ans. (¢)

When n=2andl =1, then subshellis2p.
The number of orbitals in p-subshell

=21+ N)=2x1+1)
=3
Total (maximum)number of electrons
=2 x number of orbitals
=2x3=6
(as each orbital contains 2 electrons)

62 The maximum number of electrons
in a subshell is given by the
expression [CBSE AIPMT 1989]

()4l =2 (b)al+2
(c)21+2 (d)2n?

Ans. (b)

The number of orbitals in a subshell
=21+

where, | = azimuthal quantum number
Since, each orbital contains maximum
two electrons, the number of electrons
inany subshell

=2 xnumber of orbitals

=2(21+1)

=4/ +2

63 Number of unpaired electrons in

N?* is/are [CBSE AIPMT 1989]
(a)2 (b)0

(c)1 (d)3

Ans. (¢)

The electronic configuration of

N =[1]
2s 2

1s jo)

=[] NN

Hence, the number of unpaired
electroninN** is 1.

64 The number of spherical nodes in
3p-orbital is/are [CBSE AIPMT 1988]

(a)one

(b)three

(c)two

(d)None of the above

Ans. (a)

The number of spherical nodes in any

orbital(=n—1-1)

For3p-orbital, n=3and/ =1

. Number of spherical nodes=n—-1/-1
=3-1-1
=3-2=1node



Chemical Bonding

and Molecular Structure

TOPIC 1

Type of Bonds, Bond
Parameter and Resonance

01 The correct sequence of bond
enthalpy of C—X bond is
[NEET 2021]
(a) CH;—F < CH;—Cl< CH;—Br< CH;—
(b) CH;—F> CH;—Cl> CH;—Br > CH;—
(c) CHy—F <CH;—Cl>CH;—Br>
CH,—
(d) CHy—Cl>CH;—F >CH;—Br>
CHy—
Ans. (b)
On moving down the group from F to I,
the size of atom increases. Order of the
size of halogen atomsis | >Br>Cl>F.
So, the bond length of C—X bond also
increases from F to I and hence, the
bond enthalpy decreases from F to I
Correct order of bond length of C—X
bondis
H;C—I > H;C—Br>H,C—Cl>H,C—F.
Correct order of bond enthalpy is
H;C—F > H,C—Cl > CH;—Br >H,C—.

02 Which of the following molecules is
non-polar in nature?  [NEET 2021]

(a)POCl; (b)CH,0
(c)SbClg (d)NO,
Ans. (¢)

(a)POCI Hybridisation = % x 8=4(sp?)
O
i !
o’ | Nai
Cl

Shape =Tetrahedral
Dipole moment, u #0
POCl5 is polar in nature.

(b)CH,0 Hybridisation:%(6):3(3;}2)
Shape =Trigonal planar.
i
(@
H/ \H
Dipole moment,u #0
CH,Qis polarin nature.

(c)SbCl g Hybridisation :% x 10 = 5(sp°d)

Shape =Trigonal bipyramidal
Cl

Cl

Dipole moment, u =0
SbClg is non-polar in nature.
(d) NO, Hybridisation

=l><(4+2) =l><6=3(spz).
2 2
N
N\
gl o

Shape =Trigonal planar
Dipole moment,u #0
NO, is polar in nature.

(E Which of the following set of

molecules will have zero dipole

moment ? [NEET (Sept.) 2020]

(a) Boron trifluoride, hydrogen fluoride,
carbon dioxide, 1,3-dichlorobenzene

(b) Nitrogen trifluoride, beryllium
difluoride, water,
1,3-dichlorobenzene

(c) Boron trifluoride, beryllium
difluoride, carbon dioxide, 1,
4-dichlorobenzene

(d) Ammonia, beryllium difluoride,
water, 1,4-dichlorobenzene

Ans. (¢)
Inoption(c), for all molecules,
[, vi, i, viii ] =0.

The structure of all compounds are as
follows :

(i)Boron trifluoride (BF3)

/ F

am

Ny

(i) Hydrogen fluoride (HF)
= H==F; nu=0

(iii) Carbon dioxide (CO,)

—— —
= 0=C=0;p=0

= F«=B

(iv)1,3-dichloro benzene
(m-CgH,Cly) = $c|

i uz0

Cl
(v)Nitrogen trifluoride (NF3)

Wt

N uw#0
F@x;

(vi) Beryllium difluoride (BeF,)
=  FIBE2F u=0

(vii) Water (H,0)

=

/&\\HJ w0

H
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(viii) 1,4-dichloro benzene
(p=C5H4C|2):> %Cl

o

(ix) Ammonia (NHs)

0
N

; =0

[--u = Dipole moment]

NEET Chapterwise Topicwise Chemistry

Key concept The species that have same
number of electrons have same bond
order.

Species Number of electrons
Co 6+8=14
NO 7+8=15
0, 8+8=16
NO* 7+8-1=14
CN™ 6+7+1=14
0, 8+8+1=17

Thus, both CN™ and CO have equal
number of electrons. So, their bond
order will be same.

Of |29 QT e

Ny M3, N M
Uz f // \
W LTEH F Flluz\ F

Resultant of Resultant of

3N—H 3N—F

bond liein the same bond lie opposite to
direction as W,

Hence, tnet = Hres + He

This is because in case of NH;, the net
N—Hbond dipole is in the same direction
as the direction of dipole of lone pair but
in case of NF3, the direction of net bond
dipole of three —N—F bonds is opposite
than that of the dipole of the then lone
pair.

04 Which of the following is the

correct order of dipole moment? 08 Which one of the following

06 Predict the correct order among

[NEET (Odisha) 2019]
a) NH; <BF3 <NF3 <H,0
b) BF; < NF3 <NH; <H,0
¢) BF; < NH; <NF; < H,0
d) H,0 < NF, < NH; < BF;
Ans. (b)

BF; has zero dipole moment as it is
symmetrical in nature.H,0 has maximum
dipole moment as it possess two lone
pair of electrons. BetweenNH; and NF5,
NH; has greater dipole moment though
inNH; andNF;, both N possesses one
lone pair of electrons.

This is beacuse in case of NF, the net
N—H bond dipole is in the same direction
as the direction of dipole of lone pair.
Butin case of NF;, the direction of net
dipole moment of three —N—F bonds is
opposite to that of the dipole moment of
the lone pair. Thus, the correct of dipole
moment is

QO QN%

> A\
20 W Y
H

(
(
(
(

>

(H,0) (NHs)

VL e

y > FerB

FEN N
F

(NF3) (BF3)

(E Which one of the following pairs of

species have the same bond order?
[NEET 2017]

a)C0, NO

b)0,, NO*

c)CN~, CO

dIN,, 07

Ans. (c)

the following. [NEET 2016, Phase I]

(a) lone pair-lone pair > bond pair-bond
pair > lone pair-bond pair

(b) bond pair-bond pair > lone pair-bond
pair > lone pair-lone pair

(c) lone pair-bond pair > bond pair-bond
pair > lone pair-lone pair

(d) lone pair-lone pair > lone pair-bond
pair > bond pair-bond pair

Ans. (d)

According to the postulate of VSEPR
theory, alone pair occupies more space
than a bonding pair, since it lies closer to
the central atom. This means that the
repulsion between the different electron
pairs follow the order.

Ip—Ip>Ip—bp>bp-bp

07 Which of the following molecules

has the maximum dipole moment?
[CBSE AIPMT 2014]

(a)CO, (b)CH,
(Cc)NH3 (d)NF5
Ans. (d)

CO, and CH, have zero dipole moment as
these are symmetrical in nature.
BetweenNH; andNF;, NF; has greater
dipole moment though inNH; andNF;
both, N possesses one lone pair of
electrons.

H
=C= 4
ne: =0 u:_'*)y |1%H
H %
2 Hres =+ Mo+ U3=-Hy
and Hnet= Mres* Mg
o Mpet = Wy Ho + Uz + Uy
=Wyt ue=0

net=

molecules contain no m-bond?

[NEET 2013]
(a)Co, (b)H,0
(c)SO, (d)NO,
Ans. (b)

All the molecules have O-atom with lone
pairs, but inH,0the H-atom has no
vacant orbital for t-bonding. That's why
it does not have any m-bond.

In all other given molecules, the central
atom because of the presence of vacant
orbitals is capable to form m-bonds.

09 Which of the following is least likely

to behave as Lewis base?
[CBSE AIPMT 2011]

(a)NH; (b)BF;
(c)OH™ (d)H,0
Ans. (b)

BE; is an electron deficient species, thus
behaves like a Lewis acid.
N, =N

-+ Bond order= g

ﬁ The electronegativity difference

between N and F is greater than

that between N and H yet the

dipole moment of NH; (1.5 D) is

larger than that of NF; (0.2 D). This

is because [CBSE AIPMT 2006]

(a) inNHj, as well as inNF;, the atomic
dipole and bond dipole are in the
same direction

(b) inNHj, the atomic dipole and bond
dipole are in the same direction
whereas inNF; these are in opposite
directions

(c) inNHj, as well asNF;, the atomic
dipole and bond dipole are in
opposite directions



(d) inNHj, the atomic dipole and bond
dipole are in the opposite directions
whereas inNF; these are in the same
directions

Ans. (b)

V v
1IN AT,

H
uw=0.24D w=147D

Fis more electronegative than N,
therefore direction of bond is from N to
F whereas N is more electronegative
than H, the direction of the bond is from
Hto N. Thus whereas resultant moment
of N-H bonds adds up to the bond
moment of lone pair, that of 3N-F bonds
partly cancel the resultant moment of
lone pair. Hence, the net dipole moment
of NF; is less than that of NH;.

In which of the following molecules

are all the bonds not equal?
[CBSE AIPMT 2006]

(a)CIFy (b)BF;
(c)AlF4 (dINF5
Ans. (a)

In CIF; all bonds are not equal due to its
trigonal-bipyramidal (spd hybridisation)
geometry

oo / F
F——-~Cl1
\F
Trigonal bipyramidal geometry

BF; and AlF; show trigonal symmetric
structure due to sp2 hybridisation.

/F
~~

F

F—2B

and F—A]\
F

NF; shows pyramidal geometry due to
sp3 hybridisation.

F

3bp+ 1lp

E Which of the following would have

a permanent dipole moment?
[CBSE AIPMT 2005]

(a)BF5 (b)SiF,
(C)SFz. (d)XeFA
Ans. (¢)

S|

el
o

Chemical Bonding and Molecular Structure

F
; :

Si
u=0 ]J.F=0

]

F \ /v F

S

/ \ F

u=0
(Permanent dipole moment)

~ SF, havep>0

- It has permanent dipole moment.

S

/A

]

F

1 =0632D

13 InBrF; molecule, the lone pairs

occupy equatorial positions to

minimise [CBSE AIPMT 2004]

(a) lone pair-bond pair repulsion

(b) bond pair-bond pair repulsion

(c) lone pair-lone pair repulsion and lone
pair-bond pair repulsion

(d) lone pair-lone pair repulsion

Ans. (d)

InBrF; molecule, Bris spd hybridised,

but its geometry is T-shaped due to

distortion of geometry from trigonal

bipyramidal to T-shaped by the

involvement of lone pair-lone pair

repulsion.
F‘

F

Here,Ip - Iprepulsion=0
Ip - bprepulsion =4
bp - bprepulsion=2

14 In NO3ion number of bond pair and

lone pair of electrons on nitrogen

atom are [CBSE AIPMT 2002]
(@)2,2 (b)3, 1 (c)1,3 (d)4,0
Ans. (d)

INNOj ion

o2 Nx 10

Nitrogen has four bond pair and zero
lone pair of electrons, due to the
presence of one coordination bond.

15 In which of the following, bond

angle is maximum?
[CBSE AIPMT 2001]

(a)NH; (b)NH:  (c)PCI,  (d)SCl,

19

Ans. (b)

In NH, bond angle is maximum (nearer
109°)due to its tetrahedral geometry.

E In POE_ ion, the formal charge on

each oxygen atom and P—0

bond order respectively are
[CBSE AIPMT 1998]

(a)-0.75,0.6 (b)-0.75,1.0
(c)-0.75,1.25 (d)-3,1.25
Ans. (¢)

P—0 bond order

Total Number of bonds in all possible
_ direction between two atoms
" Total number of resonating structures
2+ 1+ 1+1_5_

~. Bond order=1.25
Resonating structures are

] 7
"O0—P—0 <«— 0=P—-0O

O O
) 3
O O

_ |
O —‘P:O — O—ﬁ—o_
Total charge onPO ™ ion is -3
Total charge

" Total entity of 0-atom

So, the average formal charge on each

O-atomis=—>=—075

4

17 Which one is not paramagnetic

among the following? [at. no. of
Be=4,Ne=10,As=33,Cl=17]
[CBSE AIPMT 1998]

(a)CIm (b)Be
(c)Ne* (d)As*
Ans. (a)

Paramagnetic character is based upon
presence of unpaired electron.

170" =1s25°2p% 35%3p,3p;3p,

InC1™ no unpaired electron, soitisin
nature diamagnetic.

Z'Be=1sz,2$]2pl
oNe?T =1s%,2 322p§2p;2p;

sAs" =1s%,25%2p%,35%3p83d"°,

4s? Aplép;lcpf
While all others have unpaired electron,
so they are paramagnetic in nature.



