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NEET Exam Pattern & Syllabus

As per the NEET exam pattern, the questions in the

CHEMISTRY

medical entrance examination will be divided into two
sections: Section A and B. Section A will contain 35
questions while Section B will have 15 questions. Of
these 15 questions in Section B, candidates will have to
answer 10 questions.

NTA will conduct the NEET exam in pen and paper-
based mode for a 3 hours 20 minutes duration, where
candidates must answer Multiple Choice Questions
(MCQs) from Physics, Chemistry, and Biology subjects
as per the given NEET syllabus. Aspirants seeking more
information regarding the NEET exam pattern can check
the article below to know the level of the exam, types,
and the number of questions, marking schemes, and all
other relevant information.

Factors in Exam Pattern Details

Pen and Paper-based.
Candidates will be
Mode of NEET Question given an OMR sheet to
Paper mark the answers with

a black or blue

ballpoint pen

Duration of the NEET exam | 3 hours and 20 minutes
English, Hindji,
Assamese, Bengali,
Gujarati, Marathi,
Tamil, Telugu, Oriya,
Malayalam, Kannada,
Punjabi and Urdu
Multiple Choice
Questions (MCQs)

A total of 200

questions will be asked
Total Number of Questions | out of which

candidates will have to
answer 180 questions

Language/Medium

Question Type

Total marks in NEET 720 Marks
4 marks will be
NEET 2023 Marking awarded for each

correct answer & 1
mark will be deducted
for each wrong attempt
B NEET Exam Sections and Total Marks

Scheme

Number of Section-
Subjects Sections Questions wise
Marks
Section A 35 140
Physics
Section B 15 40
) Section A 35 140
Chemistry :
Section B 15 40
Section A 35 140
Botany -
Section B 15 40
Section A 35 140
Zoology -
Section B 15 40
Total Marks 720

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.

Structure of Atom

Atomic number, isotopes and isobars. Concept of
shells and subshells, dual nature of matter and light,
de Broglie’s relationship, Heisenberg 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.

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, ionization enthalpy,
electron gain enthalpy, electronegativity, valence.

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.

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, Charle’s 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).




Thermodynamics

First law of thermodynamics-internal energy and
enthalpy, heat capacity and specific heat,
measurement of AU and AH, 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.
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 clectrolytes, 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).

Redox Reactions

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

Hydrogen

Occurrence, isotopes, preparation, properties and
uses of hydrogen; hydridesionic, covalent and
interstitial; physical and chemical properties of
water, heavy water; hydrogen peroxide-preparation,
reactions, uses and structure;

s-Block Elements (Alkali and Alkaline earth
metals)

Group I 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.

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.

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.

Hydrocarbons

Alkanes- Nomenclature, isomerism, conformations
(ethane only), physical properties, chemical
reactions including free radical mechanism of
halogenation, combustion and pyrolysis.

Alkanes-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.

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.

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.

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.

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.

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.

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,

electrophoresis, coagulation; emulsions- types of

Brownian movement,

emulsions.

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.
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 (PCI;, PCIs) 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.

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,0O; and KMnO,.

Lanthanoids- electronic configuration, oxidation
states, chemical reactivity, and lanthanoid

contraction and its consequences.

Actinoids: Electronic configuration, oxidation states
and comparison with lanthanoids.

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).
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.

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.

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.

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.

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

Polymers

Classification- Natural and synthetic, methods of
(addition  and
copolymerization. Some important polymers: natural

polymerization condensation),
and synthetic like polyesters, bakelite; rubber,
Biodegradable and non-biodegradable polymers.

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.
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27 Environmental 0 1 0 0 0 0 1 1 1 0 0 0 1 2
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01.

Some basic Concepts of Chemistry

Properties of Matter and their

Measurement

1. The density of the solution is 2.15g mL™ ', then
mass of 2.5 mL solution in correct significant

figures is:
Teh foer@= &1 o9ed 2.15g mL™' &, 91 2.5 mL

Terera o1 v W& |l iRl B
(a) 5375x 107 g (b) 54¢
(c) 5.38¢ (d) 53.75g

NEET (UG) Re-Exam-04.09.2022
Ans. (b) : In case of multiplication and division the
final result should be reported as having the same
number of significant digits as the number with least
number of significant digits.

. Mass
-+ Density = ———
Volume
So, Mass=2.15x 2.5
=5.375 ~54¢g

2. Number of significant number will be in
following numbers

wrefeR 3teRi @Y TEAT T Gl W ft—

(a) 161 cm (b) 0.0161 (©) 1.61

(a) 3,3,3 (b) 3,4,3

©) 3,2,3 (d) 3,4, 4
AIPMT-1998

Ans. (a) : 1. All non zero digits are significant.

2. Non zero digits to the right of the decimal point are
significant.

3. Zeroes to the left of the first non-zero digits in a
number are not significant. So, the number of]
significant figures for the numbers 161 cm, 0.161 cm
and 1.61 cm are same 3.

4. If zero will be in between the non-zero digits, then
they will also be counted in the significant figure.

3. The dimensions of pressure are the same as

that of/ETal & fermm TwT= &-

(a) force per unit volume/sia Hfa THIS ST
(b) energy per unit volume/3tl i SeTE ST
(c¢) force/del

(d) energy/ﬁﬁ

[MLT? ]
(V]

Dimension of pressure is M'L™'T? which is same as the

energy per unit volume.
4. The volume strength of 1.5 N H,0, solution is

Energy per unit volume = = [ML’IT’Z}

1.5 N H,0, T &t 3tadfre o1+ -
(a) 8.8 (b) 8.4
(c) 4.8 (d) 5.2

AIPMT-1997, 1996

Ans. (b) : Strength of 1.5 H,O, = Normality x
equivalent weight (H,O, =17).

Strength of 1.5 H,O,=1.5 x17=25.5
Now, the equation of hydrogen peroxide decomposition,
2H,0, -2H,0 + O,

Here, 2 moles of H,O, produce 1 mole of O,.

1 mole of H,0O, has molecular weight =34 thus, mass of
2 moles of H,O, = 68g/mol.

Now, 68 g/mol H,0, producing 1 mole that is equal to
22.4L of oxygen gas at NTP.

So, the volume strength will be,

Volume of O, atNTP

Mass of H,0,

x Strength of H,0,

22; x25.5 =8.4L

Volume strength =

Therefore, the volume strength of 1.5 N H,0, solution
is 8.4L.

Note:Equivalent weight is molar mass divided by n-
factor.

n-factor of any compound is the number of replaceable
hydrogen atoms.

In H,O,, n =2 and molar mass = 34

Thus, equivalent weight of H,O,= % =17.

Laws of Chemical

Combinations

5. On heating, some solid substances change from
solid to vapour state without passing through
liquid state. The technique used for the
purification of such solid substances based on
the above principle is known as

AIPMT-1995 T W, T 3 ueted ¥ 6T 39 rawen 9

Force [MLT?] o Wgwmﬁuﬁaﬁa@mﬁ%l W

Ans. (b): Pressure == = o] =[ML'T7] fou Rrgia % SMUR W XY B varel ¥ vie
o foTT wgh ARt heatTe &

NEET Chemistry Planner 13 YCT



(a) Crystallization/fshee

(b) Sublimation/Zedrd

(c) Distillation/3TTHad

(d) Chromatography/avicifiasst

NEET (UG) - 05.05.2024

Ans.(b) : When solid substance changes from solid to
vapour state without passing through liquid state. The
technique used for the purification of such solid
substances based on the above principle is known as
sublimation. Thus occurs when the temperature and

pressure of the substance react a specific point known
as the sublimation point.

6.

The molecular weight of O, and SO, are 32 and
64 respectively. At 15°C and 150 mm Hg
pressure, one litre of O, contains 'N' molecules.
The number of molecules in two litres of SO,
under the same conditions of temperature and
pressure will be

0, TAT SO, & UTHTI] FSEUT THAIT: 32 AT 64
£115°C 917 9T 150 mm T W O, & Teh T
T 'N' 7] Sufterd 1 W a1v 3R g W

SO, o & FfeX W upeN i HE&AT Jt-
(a) N/2 (b) N
(¢) 2N (d) 4N
AIPMT-1990
Ans. (¢) : According to Avogadro's law,
h_n
n - n,

No. of molecules of O, =n; =N

Volume of O, =V =llitre

No. of molecules of SO, =n,=?

Volume of SO, =V, = 2 litre

Substituting the values in above formula we get,

1.2
N n,
n,=2N

What is the weight of oxygen required for the
complete combustion of 2.8 kg of ethylene?

28 kg gficiA & Uui @gq & fow femar

IS T ITTavTehar &7
(a) 2.8 kg (b) 6.4kg
(c) 9.6 kg (d) 96 kg

Weight of oxygen for complete combustion = 30,
=3x32
=96g

Weight of oxygen required for the combustion of 2.8 kg

ethylene :M =9.6kg.

8. The total number of valence electrons in 4.2 g

of N3 ion is (V4 is the Avogadro's number)
Ny 38 & 4.2g § €ANH gAagHl @l &l
HET B- ( NA STENTS §&T 81)

(a) 2.1 N, (b) 4.2 N,
(c) 2.4 N, (d) 32N,
AIPMT-1994

Ans. (¢) : No. of valence electron in N°~ ion =8
No. of ions in 4.2¢g of Nitride ion= no. of moles XN,

ight
= 8T,
Atomic weight

42
ZZXN,
14

8x4.2

No. of valence electron in 4.2g of N* ion= ———=N

= 24NA

In the reaction,

4NHj(g) + 503 — 4NOg,) + 6H,0(,

when 1 mole of ammonia and 1 mole of O2 are
made to react to completion

T erfufran #,
4NH;(,) + 50, — 4NO, + 6H,0,
& TE W I wE WA O,
(3TerdfierT) gutaam srifsrar wea €,
(a) all the oxygen will be consumed

il etferdie @ gt
(b) 1.0 mole of NO will be produced

1.0 5/ NO 3e99 |
(c) 1.0 mole of H,O is produced

1.08 H,O 39 &l 81
(d) all the ammonia will be consumed.

Tl syiferr @ 2

AIPMT-1998

Ans. (a) :

4NH;(g) + 505 = 4NOg) + 6H,0)

INH;) + 1.2505(5 = INO(g + 1.5H,0;

In this reaction 1 mole of NH; react with 1.25 mole of]

AIPMT-1989 || O, to produce 1 mole of NO and 1.5 mole of H,O.
Ans. (¢) : Ethylene + 0,—CO,+2H,0 Hence, all the oxygen will be consumed in the reaction.
C,H; +30, -»2CO,+2H,0 .

Weight of C,H, =12x2+4x1 KA Dalton's Atomic Theory

=24+4

_ 10. Select the correct statements from the

=28g .

following:

NEET Chemistry Planner 14 YCT



A. Atoms of all elements are composed of
two fundamental particles.
B. The mass of the electron is

9.10939x10°' kg.

C. All the isotopes of a given element show
same chemical properties.

D. Protons and electrons are collectively
known as nucleons.

E. Dalton's atomic theory, regarded the
atom as an ultimate particle of matter.

Choose the correct answer from the options
given below :

frafafa ¥ @ |t et @1 wE= S

A. oft et % TR & I HUN g @ Br 8

B. SHE T SEIH 9.10939 x 10~ kg BT &1

C.faft @ & wuft uweenfas wu=
TrETatres urer wabid w E)

D. WeiHl R el A WgWh w9
fereasti= wed 2

E. Sfeed o U] fagia = W w FF &
T T o &Y | 7T

(a) B, C and E only/ %dl B, C 3 E

(b) A, B and C only/ 3dd A, B 3 C

(¢) C, D and E only/ &&a C, D 3K E

(d) A and E only/ %det A 3 E

NEET (UG)- 07.05.2023

Ans. (a) :

(A) Atoms of all elements are composed of three
fundamental particles protons, electrons and
neutrons.

(B) The mass of the electron is 9.10939 x10'kg.

(C) All the isotopes of a given element show same
chemical properties.

(D) Nucleons-Nucleons are equal to number of proton
and neutron in the nucleus.

e.g.,if the given atom of isotope is Hej, He?

Z =2 Number of proton.

A =4 Number of nucleons

A—-Z = 4-2=2 Number of Neutrons.

(Hence nucleons = Number of protons + neutrons).

(E) Daltons atomic theory, regarded the atom as an
ultimate particle of matter.

11. In an experiment it showed that 10 mL of 0.05

M solution of chloride required 10 mL of 0.1 M

Ans. (¢) : Millimoles of solution of chloride = 0.05 x
10=0.5

Millimoles of AgNOj3 solution =10 x 0.1 =1

So, the millimoles of AgNO; are double than the
chloride solution

Therefore, XCl, +2AgNO; ——>2AgCl+X(NO; )2

Compound is XCl, because valency of chloride is -1.

Mole Concept and Molar

Masses

12. 1 gram of sodium hydroxide was treated with
25 mL of 0.75 M HCI solution, the mass of
sodium hydroxide left unreacted is equal to
EIEGIAEE & 1g & 0.75 M HCI
fare== & 25 mL & 9T SU=R feRaT =T, 9w

sAfafeRfaa g gEgiomEss & Feau

S BT
(a) 250 mg (b) Zero mg
(c) 200 mg (d) 750 mg

NEET (UG) - 05.05.2024

Ans.(a) : The mass of sodium hydroxide left un-reacted
is equal to 250 mg.

~ Wx1000
~ M, xV(inml)

~ MxM,xV(inml) 0.75x36.5x25
- 1000 © 1000
=0.684 g (mass of HCI)
HCl + NaOH — HCI + NaOH
36.5g 40g
.. 36.5 g HCl react with NaOH = 40g

-+ 0.684 g HCl react with NaOH = ;205 x0.684

=0.750g
Amount of NaOH left = 1g-0.750g = 0.250g

=250 mg

13.  The highest number of helium atoms is in

Hferam uaTUren i Srfirehan HeE €
(a) 4 u of helium/ &f=H & 4 u H
(b) 4 g of helium/ &feTaT & 4 g ¥
(c) 2.271098 L of helium at STP
g 3 d. w diferEm 6 2.271098 L #
(d) 4 mol of helium/&ifeT@™ & 4 Al &
NEET (UG) - 05.05.2024

solution of AgNOs, which of the following will [ | Ans.(d) : (i) 4 mole of helium = 4 N, He atoms
be the formula of the chloride (X stands for the || ) 4 W
symbol of the element other than chlorine) : (i) 4 u of helium = i 1 He atom ( n= mj
(a) X,Cl (b) X,Cl, A
(c) XCL (d) XCly (iii) 4 g of helium =— mole = 1 N, He atom
NEET Karnataka (UG) 18.05.2013 4
NEET Chemistry Planner 15 YCT



2.271098
——m

(iv) 2.271098 L of helium at STP = ole

=0.1 NA He atom
Hence, the highest number of helium atoms is in 4 mole
of helium.

14. The density of 1 M solution of a compound 'X'
is 125 ¢ mL". The correct option for the
molality of solution is (Molar mass of
compound X= 85 g).

Hifiter X & M foero= &1 o9 1.25g mL! #1
Torerem =t dieterar =t 9t farehew & (Hifitew X
T W TSI = 85 g)
(a) 1.165m (b) 0.858 m
(c) 0.705m (d) 1.208m

RE-NEET Manipur (UG) 06.06.2023

Ans. (b) : Given,
Volume of solution = 1000 cm®
Density = 1.25gcm ™

d=2 = m=dxV
A\

So, mass of solution = 1000x1.25=1250g

Given Molar mass of compound X = 85g

mass of solvent = 1250 — 85 = 1165g

Number of mole =1 [ Given 1M means 1 mole/L]

No.of moles

molality (m) = :
mass of solvent(in kg)

= D990 _ 6 858m

1165

The right option for the mass of CO, produced
by heating 20 g of 20% pure limestone is
(Atomic mass of Ca =40)

20% Y& AT U ok 20g Rl TWH HH |

IS CO, & TeAHH o fg @&t fereew © ¢

15.

16. In one molal solution that contains 0.5 mole of

a solute, there is

Teh MieTel Tereraq fad feredt forear & 0.5 Tt

Sufkerd g €, o

() 1000 g of solvent/fem % 1000 g 814 €|

(b) 500 mL of solvent/fere@® & 500 mL &4 &1

(c) 500 g of solvent/fe™@s & 500 g B4 €|

(d) 100 mL of solvent/f&rei@s & 100 mL 814 2 |
NEET (UG) 17.07.2022

No. of moles of solute

Ans. (¢) : Molality, m =

mass of solvent (kg)
0.5
w of solvent in (kg)

w of solvent (kg) = 0—15

1 molal =

=0.5kg
=500 gm
One mole of carbon atom weight 12 g, the

number of atoms in it is equal to, (Mass of
carbon-12 is 1.9926 x 107> g)

Tk WA wET UREN] w AR 12 g, AR
TEATULST Rt HEAT TR SNTeR €,
(‘RTE -12 RT SoIHTE 1.9926 x 102 g)
(a) 6.022 x 10% (b) 1.2 x10%
(c) 6.022 x 10% (d) 12 x 10*
NEET (UG) 14.10.2020, Phase-II
Ans. (a) : One mole of carbon atom weight is 12g.
1.9926x10% g =1 atom
NS S
1.9926x107*

17.

lg

( Ca T TN Fo@H = 40 §1) 1.9926x
=6.022 x10
1200K
I:CaCO3 >Ca0+ COZ:I We also know 1 mole = molar mass (N,)
(a) 1.32 ¢ (b) 1.12 ¢g =6.022 x 10%
(c) L.76 g (d) 2.64 ¢ 18.  Which one of the followings has maximum
NEET (UG)- 07.05.2023 number of atoms ?/f=fafEa & @ feraw
Ans. (c) : Sample of CaCO; = 20% U] i G SAfURAT B2
= 20x£ (a) 1 gof Mg(s) [Atomic mass of Mg = 24]
100 Mg(s) T 1 g [Mg &1 TRHI] S0 = 24]
e =4 gram (b) 1 g of Ox(g) [Atomic mass of O = 16]
CaCO, ———C20+C0, Ox(g) 1 1 g [O &1 THIT =M = 16]
1 mole CaCO; gives 1 mole CO,. (¢) 1 gofLi(s) [Atomic mass of Li = 7]
100gram CaCO, ——44gram CO, Li(s) T 1 g [Li & Y] SA9H = 7]
4gram Ca CO, ﬂx4 _Iie (d) 1 gof Ag(s) [Atomic mass of Ag=108]
100 100 Ag(s) AT 1 g [Ag T THT] SHH = 108]
=1.76gram NEET (UG) 13.09.2020
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Ans. (¢):

Number of atoms in 1g of Mg(s) = 2—14

=0.25x10%

xN,

Number of atoms in 1 g of O,(g) = éx N, x2

Na 0.37x10%
16

Number of atoms in 1g of Li(s) = %x N,

=0.86x10"
Number of atoms in 1g of Ag(s) = %x N,

=0.56x10%
Formula used-

Number of atoms = x N, xatomicity

molar mass

19. The density of 2 M aqueous solution of NaOH
is 1.28 g/cm’. The molality of the solution is
[Given that molecular mass of NaOH = 40 g
mol_l]
NaOH & 2 M wiefte faee= &1 o= 1.28
A} §) frerem @ Hierear grfn [fean
AT § : NaOH T Wi SSWH = 40 g mol ']
(a) 1.32m (b) 1.20m
(c) 1.56 m (d) 1.67m

NEET Odisha (UG) 20.05.2019
Ans. (d) : Density = 1.28g/cc
Conc. of solution = 2M
Molar mass of NaOH = 40g mol '
Volume of solution = 1L = 1000 mL
Mass of solution=d x V=1.28 x 1000 = 1280 g
mass of solute = n x molar mass =2x40=280 g
mass of solvent = (1280 — 80)g = 1200 g

Number of moles of solute = % =2

. Mole of solute
molality = - -
Weight of solvent (inkg.)
. 2x1000
molality = ———
1200
= 3. 1.67m
3
20. The number of moles of hydrogen molecules

required to produce 20 moles of ammonia
through Haber's process is: ThH g0

SMfET & 20 W 9 o fo smavges

TIEGINT LS o HieAl st AT A
(a) 20 (b) 30
(c) 40 (d 10
NEET (UG) 05.05.2019

Ans. (b): Haber's process
Nax(g) + 3H, (g) == 2NH; (g)

20 moles need to be produced
2 moles of NH; — 3 moles of H,

3x20

Hence 20 moles of NH, = ——— =30 moles of H,

21. In which case is number of molecules of water

maximum?

ferm fearfer & Tor & rupelt Y He StftrRan &2

(a) 18 mL of water/18 mL STt & foT@

(b) 0.18 g of water/0.18 g a1 & foT@

(¢) 107 mol of water/10~ Hiel STt & foTq

(d) 0.00224 L of water vapours at 1 atm and 273 K
1 atm W& 273 K W 0.00224 L ST a9 & e

NEET (UG) 06.05.2018

Ans. (a) :
(a) Massofwater=vxd=18x1=18g [+~
of water is 1 g/cc]

density

Molecules of water = mole x N = %NA =N,

(b) Molecules of water = mole x N,
018
18
~10°N,

(c) Molecules of water = mole x Ny = 10° N,
0.00224

22.4
Molecules of water = mole x N, = 107N,

N

A

(d) Moles of water = =10

From the above calculations, it is clear that 18 mL of]
water has maximum molecules.

22.

Suppose the elements X and Y combine to from
two compounds XY, and X3Y,.When 0.1 mole
of XY, weight 10 g and 0.05 mole of X;Y,
weights 9g, the atomic weights of X and Y are

e o fof & d= X iR Y firee 9 difiten
XY, T X;Y, 33 & | 91 0.1 Wt XY, & 97
10 g TAT 0.05 WieT X,Y, T AR 9g, &, aF X
Aryamd
(a) 40,30
(c) 20,30

(b) 60, 40
(d) 30,20
NEET (UG) 24.07.2016, Phase-II

Ans. (a) : Assuming x and y be the atomic weights of X
and Y respectively.
Given, 0.1 mole of XY, weighs 10g

10

So, x +2y = m: 100 ..(1)
0.05 mole of X3Y; weighs 9 gram
9
So, 3x +2y= —— =180 ..(il
Y7 0.5 o

From eq(i) and (ii)
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x+2y=100
3x+2y=180
-2x =-80
X = 80 =40
2
Putting x =40 in eq (i)
y =30 so, option (a) is correct.

23.  The number of water molecules is maximum

in/STET STUSAT St e §

(a) 18 gram of water/18 I I+ |

(b) 18 moles of water/18 A g1 |

(c) 18 molecules of water/T o 18 3T §

(d) 1.8 gram of water/1.8 I 9T |
RE-AIPMT 25.07.2015

Ans. (b) :
23
¢ 1.8 gram of water = mx 1.8
=6.023 x 10 molecules
e 18 gram of water = 6.023 x 10> molecules.
e 18 mole of water = 18 x 6.023 x10* molecules.
e 18 molecules of water and hence no. of water
molecules is 18.

From the above discussion, it is clear that the no. of]
water molecules is maximum in 18 moles of water.

24. If Avogadro number N,, is changed from 6.022
x 10 mol™ to 6.022 x 10 mol ™, this would
change

Ife AR €& Ny, 6.022 x 102 mol ! &
uRefdd et 6.022 x 10* mol ™' &aT &, aF @&
wﬁa?h@'rrr :

(a) The ratio of chemical species to each other in

a balanced equation/Sqfeid H wWER
QR IRIEERSINIEEERCE RG]

(b) The ratio of elements to each other in a
compound/ H TR dl H S |

(c) The definition of mass in units of grams
ZEIHM &I IR g e H)

(d) The mass of one mole of carbon
TH O FE B FEHH |

RE-AIPMT 25.07.2015

Ans. (d) : Mass of 1 mole (6.022 x 10 atoms) of|
carbon = 12g.

If Avogadro number is changed to 6.022 x 10%

atom then ,

12x6.022x10%
©6.022x10%
=12x1073g

A mixture of gases contains H, and O, gases in
the ratio of 1 : 4 (w/w). What is the molar ratio
of the two gases in the mixture ?

T 9 & fagior § H, & 0, i/ &1 31guTa 1 :
4 (wiw) & Tgror & g7 9 6T T HieR

U ¥

mass of 1 mole of carbon

25.

(a) 4:1
(c) 2:1

(b) 16:1
(d1:4

AIPMT- 03.05.2015
Ans. (a) : H, and O, gases in the ratio 1 : 4
l1gmH,=4gmO,

No. of moles = Lht,
Molecular weight
lg 4g

So, :
2g/mol (2x16)g/mol

molar ratio = :g =4:1

0| =0 | —

26. 1.0 g of magnesium is burnt with 0.56 g O, in a

closed vessel. Which reactant is left in excess

and how much?

(At. wt. Mg =24 ; O=16)

1.0 g TN W 0.56 g O, % AU &g U W

TEATIT AT 1 I AT 3TATehReR 919 s @I

3R feRaaT?

(Mg&®TT. 9. =24TIO T T. AT. = 16 )

(a) Mg. 0.16g (b) O,.0.16¢g

(c) Mg, 044 ¢ (d) 0,,028¢g

AIPMT-06.05.2014

Ans. (a) : 1 mole of Mg reacts with 0.56g O,

%mole of O, and 1 mole of Mg form one mole of

MgO.
Mg(s) + 1/2 Ox(g) > MgO

1 Mole 1/2 mole 1 mole
24 gram 16 gram 40 gram
"."16 g O, reacts with 24 g of Mg
".0.56 g O, will react with :$
=0.14%x6
=0.84g of Mg

0.84 g Mg will react with 0.56 g O, So, 0.16g Mg will
be left.

27. How many grams of concentrated nitric acid
solution should be used to prepare 250 mL of
2.0 M HNO;? (70% by mass)

2.0 M HNO; (¥R 3TER 70%) & 250 mL
TR W foRa T |ifse e one w ue
TR ® ATEA?

(a) 54.0 g (b) 450 ¢
(c) 90.0 g (d) 700¢g
NEET (UG) 05.05.2013

Ans. (b) : No. of moles of HNO, :w
molecular wt
So, weight (g) = No. of moles X molecular wt.

No. of moles = Molarity x Volume of solution (V in L)
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~2.0x250
1000
Weight (in gram) = 0.5 x 63 =31.5
70% by mass means 70 gram HNO; is present in 100 g
of solution

=0.5 mole

Mass of HNOjs required = %x 31.5

=45 gram
So, 45 gram conc. HNOj is required to prepare 250ml
of 2.0 Molar HNOj solution.

28. An excess of AgNQO; is added to 100 mL of a
0.01 M solution of dichlorotetraaquachromium
(IIT) chloride. The number of moles of AgCl
precipitated would be :-

0.01 TeR TEFARECSUFTRIET (1)
FEANES & 100 mL o= ® AgNO; &t
AferaRaw 7T feTs T AgCl & i g
AT | st HE&T B

(a) 0.01 (b) 0.001
(c) 0.002 (d) 0.003
NEET (UG) 05.05.2013

Ans. (b) [Cr(Hzo)4 CIJ+ Cl reacts with excess
AgNO3
[Cr(H,0),CL, ] CI" +Ag'NO; —
0.01M, 100m/
[Cr(H,0),CL, [NO, + AgCl
No. of moles = Molarityx Volume (L)
_0.01x100 m/
1000
=0.001 mole
® According to chemical equation 1 mole complex
reacts with 1 mole of AgNO; and one mole AgCl

precipitated. Therefore, 0.001 mole complex will
produce 0.001 mole of AgCl.
6.02 x10*" molecules of urea are present in

100mL of its solution. The concentration of
solution is :-

IR & 100 mL foera= | 38k 6.02 x10%° 3707

29.

=1x10"mole
=0.001 mole
Concentration (molarity)

_ No of moles of solute (urea)

Volume of solution
_0.001

0.1
=001 M

Which has the maximum number of molecules

among the following? /f=e=x o 7 fora 3Tﬂl3ﬁ

30.

Y HEAT Ierehad Bi?
(a) 64 g SO, (b) 44 g CO,
(c) 48g0; (d) 8gH,

AIPMT (Mains)-2011
Ans. (d) : The number of moles can be calculated from
the ratio of the mass to the molar mass

— Maximum number of moles will be corresponds to
maximum number of molecules as-
Number of molecules = Number of moles XNy,

Moles of CO, = ﬁ: 1 mole
44
Moles of O3 = ﬁ: 1 moles
48
8
Moles of H, = E: 4 moles

Moles of SO, = %: 1 moles

Hence, 8 g H, has maximum number of molecules.
31.

Mole fraction of the solute in a 1.00 molal

aqueous solution is :/1.00 WA Wetyr feaerem

T gfera w1 e JOrt € ¢
(a) 1.7700 (b) 0.1770
(c) 0.0177 (d) 0.0344

AIPMT (Screening)-2011
Ans. (¢) : 1 molal aqueous solution means 1 mole of]
solute is present in 1000 g of water

1 kg of H,O :% =55.56

1 1
Ul €, 39 faera= st wigar gt solute = 1+ 1000 T
(a) 0.1 M (b) 0.02M 18
(c) 0.01 M (d) 0.001 M 32. 10 g of hydrogen and 64 g of oxygen were filled
NEET (UG) 05.05.2013 in a steel vessel and exploded. Amount of water
Ans. (¢): We know that 1 mole of any substance produced in this reaction will be -
contains 6.022x10% no of particles of that substance. 10 g TESISH AT 64 g AT o Toh LA
Given number of particles = 6.022x10 sl # wWeRt fawmifed feram om ga erfuferan
Volume = 100 m/= 0.1 litre ﬁ'aqﬁ'a]ﬁ'q’]:ﬁ'aﬁ"q‘m@':ﬁ_
.. 23 _
 6.022x10% =1 mole (a) 1 mol/1 HieX (b) 2 mol / 281
56.022x10%  1x6.022x10% (¢) 3 mol/ 3 A (d) 4 mol/ 4 A=
particles 6.022x10% AIPMT-2009
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Ans. (d) :

H2 + % 02 e HzO

2g 16 g 18g

1 mol 0.5mol 1 mol

10g of H, = 5 mole and 64 g of O, =2 mol

. In this reaction, oxygen is the limiting reagent so
amount of H,O produced depends on that of O,. Since
0.5 mol of O, gives 1 mole of H,O

.. 2 mol of O, will give 4 mole of H,O

33.

What volume of oxygen gas (O,) measured at
0°C and 1 atm pressure, is needed to burn
completely one litre, of propane gas (C;Hjg)
completely measured under the same
conditions?

1 L W= 1 (C3Hy) (ReehT smaas 0°C aer 1
atm W fam wam €) & geT & faw g
uffters o (Stafq 0°C @& 1 atm W),
MRS T AT R 3T STTavares ghm ?

(@) 5L (b) 10L

(¢) 7L (d 6L
AIPMT-2008
Ans. (a) : In a balanced chemical reaction for the

combustion of propane, volume of oxygen and propane
required is
C;Hy (g)+50, (g)——3CO,(g) +4H,0(g)
1 vol Svol 3 vol 4 vol
1L 5L 3L 4L
Hence volume of oxygen gas measured at 0°C and 1

atm, needed to burn completely 1L of propane gas
(C;Hg) under the same condition is SL.

34.

How many moles of lead (II) chloride will be
formed from a reaction between 6.5 g of PbO
and 3.2 g of HC1 ?

6.5 g of PbO el 3.2 g il UiafehaT gRT W (1)

FARTEES o fehd Hier 7
(a) 0.011 (b) 0.029
(c) 0.044 (d) 0.333

AIPMT-2008

Ans. (b) : As given,
nPbO = % =0.029(atomic mass of PbO =223)

nHCl = % =0.877 (atomic mass of HCl =36.5)

The reaction is
PbO +2HCI——PbCl, + H,0

In the given reaction PbO will be limiting reagent
because it is completely consumed and produced 0.029
mol of PbCl,.

3s.

Volume occupied by one molecule of water
(density = 1g em™) is :

T (T 1g em™ ) o U] T SIA § ¢
(a) 3.0 x 10% cm’
(b) 5.5 x 10* cm’
(c) 9.0 x 10* cm’
(d) 6.023 x 10% cm®
AIPMT-2008

Ans. (a) : 1 mole = 6.023 x 10% molecule.

18g = 6.02 x 10* molecule

18g = mass of 6.02 x 10> water molecule
Mass of water molecule = Lg.
6.023x10%

Density = 1g cm

_ Massof one water molecule

Volume = -
Density
- 18 md-288x10%
6.23x10%% x1
=3.0x 10" cm’
36. The maximum number of molecules is present

in:- /3TfTeRaw 3Tﬂl3ﬁ Ht HEET uret St §:-

(a) 5L of N, gas at STP/ STP W N, 19 & 5L #

(b) 0.5 g of H, gas/ H, T4 % 0.5 g &

(c) 10g of O, gas/ O, 9 & 10g &

(d) 15 L of H, gas at STP

STP R H, 19 & 15L #
AIPMT-2004
Ans. (d) : 1 mole of any gas = N, molecules
[Na =6.022 x 10%]

We can normalise all to one unit, in terms of moles
from which we can say that whichever has greater

number of moles will contain greater number of
molecules in it.

(1) No. of moles in 15L of H, gas at STP = 1St
22.4L
=0.67 moles

0.5g

(i1) 0.5 g of H, gas = -
2gmmol

=0.25moles

. 10g
(iii) Number of moles in 10g of O, gas = ————
32gmol

=0.312 moles
(iv) Number of moles in 5L of N, gas at STP

_ 5L
22.4L

Thus, 15L of H, gas at STP has the maximum number
of molecules.

= 0.22 moles

37. Which has maximum molecules:
(a) 7gmN, (b) 2 gmH,
(c) 16 gm NO, (d) 16 gm O,
AIPMT-2002
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Ans. (b) : Different gases with the same number of]
moles have the same no. of molecules which is equal to
the Avogadro's number i.e., 6.022x10%
Number of moles,
(a) The number of moles of 7gN,,
Molar mass of N, = 28g/mol
Number of moles =
Weight of N, 7

- =—=0.25 moles.
Molecular weight of N, 28
(b) The number of moles 2g H,,
Molar mass of H, =2 g/mol
Number of moles =
Weight of H, _ 2 1 mole.

Molecular Weight of H, 2
(c) The number of moles of 16g NO, ,
Molar mass of NO, = 14 +2x16 = 46g/mol
Number of moles =
Weight O_f NO, = 16 = 0.347moles
Molecular weight of NO, 46
(d) The number of moles of 7g O,,
Molar mass of O, =2x16 = 32g/mol
Number of moles =

Weight of O, B
Molecular weight of O, -
Thus, H, has the maximum number of moles. Hence, it
has maximum number of molecules.
38. Molarity of liquid HCI if density of liq. HCI is
1.17 gm/cc : -

Zfaa HCl & fafeas o Hierar @ 2rft afe

HeRT T 1.17 gm/ce -

(a) 36.5 (b) 18.25

(c) 32.05 (d) 42.10
AIPMT-2001

Ans. (¢) : Density =1.17 g/cc = 1170 g/L
The molar mass of HCI = 36.5

Molarity of Solution = o xi = Densitying /.L
V. M Molecular Weight

UM -32.05m
36.5

39. Sp. vol. of cylinderical virus particle is 6.02 x
107 cc/gm. Whose radius and length are 7 A &
10A respectively. If N, = 6.02 x 10, Find mol.
wt. of virus : -

= ATERE T fEent BB 7A° aen
TETE 10A° &, ST (98 =@ 6.02 x 107
cc/gm ¥ AT WA W& 6.02 x 102 WA T,
AT ATATE T ATV FAWT [T St
(a) 15.4 kg/mol. (b) 1.54 x 10* kg/mol.
(c) 3.08 x 10" kg/mol.  (d) 3.08 x 10° kg/mol.
AIPMT-2001
Ans. (a) : Specific volume (Volume of 1g) cylindrical
virus particle = 6.02 x 107 cc/g
Radius of Virus (r) =7 x 10®* cm
Length of Virus (I) = 10 x 10® cm

Volume of Virus = 1’1 = 2—72><(7><10*‘)2 x10x107*
=154 % 107 cc
Weight of one virus particle
_ Volume _1.54x10%
* Specific volume  6.02x10°
.. Molecular weight of virus = weight of N, particle

-23
= % x6.023x10%
6.02x10
= 15400 g/mol = 15.4 kg/mol
Volume of CO, obtained by the complete
decomposition of 9.85 gm. BaCO; is:
9.85 gm. BaCO; & YU fareres & yra CO, &1

40.

AEATE —

(a) 2.24 lit. (b) 1.12 lit.

(c) 0.84 lit. (d) 0.56 lit.
AIPMT-2000

Ans. (b) : Volume of 1 mole of CO, at STP =22.4 liter
Volume of CO, obtained after complete decomposition
0f 9.85 gm of BaCO; is:

BaCO; —— BaO + CO,

9.85

No. of moles of BaCO; obtained = F =0.05 mole

As 1 mole of BaCOj3 gives 1 mole of CO,,

So, number of moles of CO, obtained = 0.05 mole

.. Volume of CO, obtained at STP = 22.4 x 0.05
=1.12 liter

Mole ratio of H, and O, gas is 8 : 1 what will be

the ratio of wt.

FIZGINT AT TSI T T T Wi AT 8

1%, A W T STTUTA ST EI <~

(@) 1:1 () 2:1

(c) 4:1 (d1:2

41.

AIPMT-1999

Ans. (d): Mole ratio of H and O, =8 : 1
We know that —

Mass of element}

Moles =
Molar mass

~H,:0,=1:2
42.

What is false for mole fraction
et s & fawar o s s §-
(a) x<1
(b) —2<x<2
(c) 0<x<1
(d) Always non-negative
AIPMT-1999
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Ans. (b) : As per the mole fraction definition the total
number of moles present in the solution or the mixture
will always be 1, so naturally, the fraction will always
be less than 1.

Hence, —2< X < 2 is false.

43. 4NH; + 50, — 6H,0 +4NO

When one mole ammonia and one mole

oxygen taken:/1 smfar der 1 WA
TR T TW—
(a) Oxygen is completely consumed

quierar T & ST
(b) Ammonia is completely consumed
syAiferar quiqar @er &t s
(c) Both (1) and (2) are correct
&l (1) 4 (2) W
(d) No one is correct/aiE ff &I &
AIPMT-1998

Ans. (a) : 4NH; + 50, — 4NO + 6H,0

INH; + 1.250, = +INO + 1.5H,0
Hence, 1 mole of NH; reacts with 1.25 mole of O, to
produce 1 mole of NO and 1.5 moles of H,O. Hence,
when one mole of ammonia and one mole of oxygen are
made to react to completion, then all the oxygen are
made to react to completion, then all the oxygen is
consumed.
44.  0.24g of a volatile gas, upon vaporisation, given 45
mL vapour at NTP. What will be the vapour density
of the substance? (Density of H, =0.089 g/L)
FTSERTUT WX, 0.24g arqgfier W NTP WX 45 mL

ST AT &, @ uered T aTST uEed ST BN
(H,, T 57 =0.089 g/L)
(a) 95.93
(c) 95.39

(b) 59.93
(d) 5.993
AIPMT-1996

Ans. (b): Weight of the gas = 0.24¢g

Volume of the gas = 45ml

Converting it into liter = 0.045 liter

Density of H,= 0.089

Weight of 45ml of H, = Density X Volume
=0.089x0.045
=4.005x10"g

weight of certain volumeof substance

Vapour density=
P Y weight of same volume of hydrogen

> 1 mole ammonia molecule has 4 atoms (3 H-atom
and 1 N-atom). So,

1 mole of NH; = 4x6.022 x 10 atoms

0.25 mole = 0.25x4x6.022x10” = 6x10>

46. The number of gram molecules of oxygen in
6.02 x 10** CO molecules is
e WSS (CO) & 6.02 x 107 Tupe &
3tferfierT o T 3rupedt St HET feRaHt &7
(a) 10 g molecules/10 I U]
(b) 5 g molecules/ 5 AT 3]
(c) 1 g molecule/1 AH 37
(d) 0.5 g molecules./0.5 3H 37U]

AIPMT-1990

Ans. (b) : 1 mole CO equivalent contains. 6.023x10*
molecules of CO.
6.023%10** molecules of CO contain 6.023%10* atoms

of O.
24
No. of gram atoms of CO = &XIOB =10gm
6.02x10
In oxygen molecules there are 2 atoms.
No. of gm molecules of oxygen
_10em _ Sgmmolecules
2atom

47. Ratio of Cp and C, of a gas 'X' is 1.4. The

number of atoms of the gas 'X' present in 11.2

litres of it at NTP will be

feredt frw X' & fTT Cp TEM C, T 31U 1.4 R

WY 9 3R @ (NTP) W 11.2 &ex X' i\

T Iufterd 3ok URHTUNS i AT fohet arft?

(a) 6.02 x 10% (b) 1.2 x10%

(c) 3.01 x10% (d) 12 x 10%
AIPMT-1989

G
CV
If, y = 1.4 then gas is diatomic.

At NTP, 1 mole of gas occupies = 22.4L

Ans. (a) : =y=14

So, 11.2 L of gas = ! x11.2 mole
224

1 mole of gas contains = 6.022 x10* molecules
So, % mole of gas contain =6.022x10% Xﬁ

=3.01x10% molécules

:&4 =59.93 As given gas 'X' is diatomic, so one molecule of gas has
4.005x10 two atoms. Then,
45. The number of atoms in 4.25 g of NH; is | |No. of atoms in 11.2L gas
approximately . . = no. of atom in a molecule x 3.01x10*atoms
NH; % 4.25g & UTHTULR oY HEAT ST 8- =2x3.01x10% = 6.023x10%.
(2) 4X1022 (b) leozz 48.  The number of oxygen atoms in 4.4 g of CO, is
(c) 1x10 (d) 6x10 44 g TIEATHATEE (CO,) W AT &
AIPMT-1999 TRETOe W §-
Ans. (d) : Molecular mass of NH; = 14+3x1=17 (a) 10.2 %102 (b) 6 x10%
4.25 (c) 6x10% (d) 12 x10%
No. of moles =—— = 0.2
0. of moles === =0.25 AIPMT-1989
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Ans. (a) : Molecular weight of CO, = 12+16%x2 =44

No. of moles = 4': =0.1moles

In a molecule of CO,, there is two oxygen atom.
No. of oxygen atom = 2x0.1 x6.022x10%
=0.2 x6.022x10%
=1.2x10"
1ce N,O at NTP contains
| a19 A7 I« (NTP) W 1ec N,O | &I 2-

22 22
RECILE

49.

1.8
atoms | —x10
224

6.02
23 molecules /
400

1.32 1.32
(c) 3electrons / —X1023 3@5@?{
224 224

(d) all of the above/3TIh & Tt

1.8
(a) —x10
224

6.02
22400

x10 x10%3 3

(b)

<102

AIPMT-1988

Ans. (d) : 1 mole N,O =22400 cc N,O
[ 1 mole= 22.4L]

6.02x10%
22400
[ 1 mole=6.022x10* constituent}

Every N,O molecules contains 3 atoms.
3x6.02x107  1.8x10*
22400 22400
In a N,O molecule, there is 22 electron
23

6.02x10 “2) = 1.32

22400 224

The amount of zinc required to produce 224 ml

of H, at STP on treatment with dilute H,SO,
will be

a9 H,S0, & W STP W 224 mL H, &1

ST & & U smavass S & Amn

1ccN,O= molecules

lcc of N,O =

lce N,O = x10% electron

50.

-
(a) 65¢g (b) 0.065¢g
(c) 0.65¢ (d) 65¢g
AIPMT-1996
Ans. (¢) : Zn+H,SO, —»ZnSO,4+H,

One mole of Zn react with 1 mole of H,SO, to produce
1 mole of H,.

Volume of 1 mole of hydrogen at STP is 22400 ml.

1 mole of Zn contains 65 gm.

Hence , 0.65g of Zn react with H,SO,4 to produce 224
ml of Hydrogen.

51. At STP the density of CCly vapour in g/L will
be nearest to

e av AR T (STP) W awfimr CCl, AT

e g/L ®, fafafaa o @ ferdes frere grm?
(a) 6.87 (b) 3.42
(c) 10.26 (d) 4.57

Ans. (a) : Density = ass
Volume
Mass of CCly =154 g

Volume occupied by STP = 22 4litre

AIPMT-1988

154
Density =——=6.87¢g/ litre
Y 22.4 &

<Ml Percentage Composition

52. A compound X contains 32% of A 20% of B
and remaining percentage of C. Then, the
empirical formula of X is :

(Given atomic masses of A = 64; B=40; C=32 u)
e difiter X ® A & 32%, B & 20% 3R 91w
Ffereta C o &1 99 X T gergurdt 9 &
(fem T §: 3nfUereh W= A = 64; B = 40; C
=32u)
(a) ABC; (b) AB,C,
(C) ABC4 (d) AzBCz
NEET (UG) - 05.05.2024
Ans.(a) :
Elem Mass No. of No. of Simplification
ent percentage moles moles in | whole number
smallest
number
A 32% 32 1|1 1
—=—| —x2
64 2| 2
B 20% 20 1] 1 1
—=—| =x2
40 2| 2
C 48% 48 3| 3 3
—==| =x2
32 2| 2
So, impirical formula of
2=A:B:C
1:1:3
The correct impirical formula of compounds ABC;

53. The number of moles of oxygen in one litre of
air containing 21% oxygen by volume, under
standard conditions, is
A fafa § ww ofer gar (Eerr 21%
AT 0, @ &t §1) ® Hing e &
el ot e §-

(a) 0.0093 mol (b) 2.10 mol
(c) 0.186 mol (d) 0.21 mol
AIPMT-1995

Ans. (a) : Given, one litre of air containing 21% of

oxygen.

1 litre = 1000 ml

Volume of oxygen in 1 litre of air = 2010 x1000

=210m!
At STP, 1 mole of oxygen is 22400 ml.

No. of moles of oxygen = 210 0.0093moles
22400
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54. Concentrated aqueous sulphuric acid is 98%
H,SO, by mass and has a density of 1.80 gmL™.
Volume of acid required to make 1 litre of 0.1
M H,SO, solution is:

= WOk TS U i I 98%
H,SO, & 9T IHeT U= 1.80 gmL™"' ¥ 0.1 M

H,S0, & 1 et foaeem ar &= & fog

TS T AT ATTIH &:-
(a) 5.55mL (b) 11.10 mL
(c) 16.65mL (d) 22.20 mL
AIPMT-2007
Ans. (a) : 98% by weight H,SO, :%LZSQ“
100g solution
. mass 100
Volume of 100g solution = —=——=555ml
density 1.8

For, 0.1 M we needed 9.8 g H,SO,

55.55 ml solution =98g acid

5.55 ml solution = 9.8 g acid = 0.1 molar acid

55. What mass of 95% pure CaCO; will be

required to neutralise 50 ml of 0.5 M HCI

solution according to the following reaction?
0.5 M HCI

fae=m & 50 mL =& STfe & & T 95%
IG CaCO; T Teha FoIH Y STavThar Erfi?

CaCO,, +2HCl, - CaCl,, +CO,  +2H,0,

[Calculate up to second place of decimal point]
(TImEE fog o TER T e TR i)
(a) 9.50 g (b) 125¢g
(c) 1.32¢ (d) 3.65¢

NEET (UG) 17.07.2022

0.5x50

Ans. (¢) : nHCl = =0.025mole

Wy =0.025%36.5=0.9125¢
M, co, =100g/ mol

From the given reaction-
2x36.5¢ HCI requires CaCO, =100g

0.9125 g HCl requires CaCO, = — o
2x36.5

x0.9125=125g

1.25x100

Mass of 95% pure CaCO; = =1.32¢g

56. 20.0 g of a magnesium carbonate sample
decomposes on heating to give carbon dioxide
and 8.0 ¢ magnesium oxide. What will be the
percentage purity of magnesium carbonate in
the sample? (At. wt. : Mg =24)

mﬁﬁz%qﬁﬁrﬁmﬁw

HIAHE Y Y[GaT T Fraora T Br?
(a) 60 (b) 84
(c) 75 (d) 96
(9. 9 : Mg =24)
RE-AIPMT 25.07.2015

Ans. (b) : MgCO5) —— MgOys) + COs(g)
84g 40g
84g of MgCOj; gives 40g of MgO

.. 20g of MgCO; gives gxm =9.52g of MgO
Actual yield = 8g of MgO
x100 = 84%

. % Purity = 8
9.52

57. 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 :

T wEfE dife ¥ wE, gEee qer
STt Uy &1 SHeRT Alfeareh fagerour C,

38.71% @1 H, 9.67% <ar g Afier wr

T T B0 i
(a) CHO (b) CH,O
(c¢) CH5;0 (d) CH,O
AIPMT-2008
Ans. (¢) :
Element | % | Atomic Mole Simple
Mass ratio
C 38.71 12 3871 392 3 22
322
H 9.67 1 9.67 967 9.67 _
1 322
o 51.62 16 %:3.22 ﬁ:
3.22
Hence empirical formula of the compound would be
CH;0

58. An element, X has the following isotopic
composition;

ek dcdl, X Sl AU Goe e &
200X : 90%

X : 8.0%

202X 1 2.0%

The weighted average atomic mass of the
naturally-occurring element X is closest to:

R & T W, Wiehfaeh T T W X ded & A

aTy] et e o | formes freveaw arfi?
(a) 199 amu (b) 200 amu
(c) 201 amu (d) 202 amu
AIPMT-2007
Ans. : (b) Given data :
Element Abundance Atomic mass
x* 90% 200
X" 8.0% 199
X 2.0% 202
Formula :

Average atomic mass = (Atomic mass of X** x
abundance + atomic mass of X'’ x abundance +
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atomic mass of X°**xabundance)/100

_200x90+199x8.0+202x2.0
100

_18000+1592 +404

100

=199.96 = 200 amu
In Haber process 30 litres of dihydrogen and 30
litres of dinitrogen were taken for reaction
which yielded only 50% of the expected
product. What will be the composition of
gaseous mixture under the above condition in
the end:

o www W srfufwer &% faw 30 ofex

SEEESeA Td 30 Wfier SEAmgeT ot T

ored oTufera Saure &t haer 50% Wi ge

Sk uRftafa & sida: ffi fagor @ o=

W@TIT

(a) 20 litres ammonia, 20 litres nitrogen, 20 litres
hydrogen /20 et 3ifFar, 20 <fex AESSH
20 ofieX BIEgIeM

(b) 10 litres ammonia, 25 litres nitrogen, 15 litres

hydrogen/10 ofiex 3THIf=T, 25 e AE2eH
15 fieX g1ggiom

(c) 20 litres ammonia, 10 litres nitrogen, 30 litres

hydrogen/20 e 3=, 10 T AE2eH
30 offex BRI

(d) 20 litres ammonia, 25 litres nitrogen, 15 litres

hydrogen/20 ceX amifar, 25 offex -"-Is'dj SE|

59.

15 WieR grEgier
AIPMT-2003

Ans. (b): In Haber process-

N2 + 3H2 - 2NH3
Initially 30L 30L 0
at equilibrium (30-x) (30-3x) 2x

10L 30L 20L
Given expected product = 50% of expected product
Then , yield of NH; = %x20 =10L
So, 2x=10=
NH, —»10L

N, —>(30-x)=30-5=25L
H, - (30-3x)=30-15=15L
60.

The percentage of C, H and N in an organic
compound are 40%, 13.3% and 46.7%
respectively then empirical formula is:

Th AIfiteR ° C, H 941 N &t wfergraar
THEIT: 40%, 13.3% TAT 46.7% ¥, Av AR T
TEuT A -
(a) C3Hi3Ns

() CH4N

(b) CH,N
(d) CHeN
AIPMT-2002

Ans. (c) : Table for empirical Formula

Element | % At wt. | Relative Ratio
Number element
S
C 40% 12
’ 20 535 | 338
12 3.33
H 13.3% | 1
0 13.3 _133 13.3 _4
1 3.33
N 46.7% | 14 ) 3.33
° 267 53322
14 3.33

Hence, empirical formula of compound is CH4N.
61.

Percentage of Se in peroxidase anhydrous
enzyme is 0.5% by weight (at. wt = 78.4) then
the minimum molecular weight of peroxidase
anhydrous enzymes is : -

g TAEEgH TEd ¥ Se &l WX @
0.5% WET & (4. 9 = 78.4 &) Uiedied
THRTSSH 1 =aH HYAN E -

(a) 1.568 x 10* (b) 1.568 x 10°

(c) 15.68 (d) 2.136 x 10*
AIPMT-2001

Ans. (a) : In peroxidase anhydrous enzyme, 0.5 gm Se

is present in 100 gm of the enzyme.

In a molecule of enzyme, one Se atom must be present.

Hence 78.4g Se will be present in %x 78.4

=1.568x10"

62. Oxidation numbers of A, B and C are + 2, +5

and — 2 respectively possible formula of

compound is:

A, B 3R C & SATeRAeRIuT 3iek HUvT: +2, +5 3T

—2 &1 <iifires ot defaa g § —

(a) Ay(BCy), (b) A3(BCy),

(©) Ax(BGC3), (d) A3(B2C),
AIPMT-2000

Ans. (b) : Using trial and error method,

A; (BCy)a
Overall compound should be neutral, let's check charge
on

A=3x2=+6

Charge on (BCy), =5+ (-8) x2=-6

Hence A3(BC4)2 =+6-6=0

63. A compound contain C, H and O. If C =40%
and H = 6.67% then empirical formula of

compound will be/ Tek Tifiter ® IS wH1ai,

TR T Afadie ¥ Ife C = 40% H =

6.67% T TNTeR ST TEATTUTAT T T EA :-

(a) CH,O (b) CH,O

(¢) CH,0, (d) CHO
AIPMT-1999
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Ans. (a) : 100 g of the compound will contain 40g C
6.67g H and 53.3 gm O.

number of moles of C = ;‘—g: 3.33 mol

number of moles of O = %: 3.33 mol
number of moles of H = 6—167 =6.67~6.7
The moleratioC:H: O = ﬁﬂﬁ
3.33 3.33 3.33
=1:2:1

The empirical formula = CH,O

64. Percentage of C, H & N are given as follows:
C=40% H=13.33% N =46.67%

The empirical formula will be:

C, Ha N & wfowraar & o€ 3, diftes &1
TEATIUTet A ST ErT—
C=40% H=13.33% N =46.67%
(a) CH,N (b) C,H,N
(¢) CH4N (d) CH;N
AIPMT-1998
Ans. (¢) : Consider their compound to be made of 100

g. Convert percentage to weight in grams. Then, convert
wt. in grams to moles.

Moles of C :% =3.33

Moles of H :g =13.33

Moles of N = 46.6 =333
14
Now divide each mole value by lowest value of n as:
3.33
= —_—= l
3.33
He 13.33
3.33
333
3.33
The empirical formula is CH4N
65. Boron has two stable isotopes, '’B (19%) and
"B (81%). Calculate average at. wt. of boron
in the periodic table.
R o o T guetes 3, °B (19%) e
B (81%) Ta< AUt ¥ SR(A & fog sfraa

=4.00

1

AT AW §-
(a) 10.8 (b) 10.2
(c) 11.2 (d) 10.0

AIPMT-1990

Ans. (a) : Atomic no. of boron is 5
Average atomic weight =

Z% abundant X atomic mass
100

_19><10+81><11

100
_190+891 1081
100 100
=10.81

Haemoglobin contains 0.334% of iron by
weight. The molecular weight of haemoglobin
is approximately 67200. The number of iron
atoms (Atomic weight of Fe is 56) present in
one molecule of haemoglobin is

HHrefe | g T ST WX 0.334% FieT 21
TSI ST URETI] FEAETT SIS 67200 F)
farcfem & o oy § wig o (g w
T TRETY T = 56) oh UTAT] i HEAT
femart &2
(a) 4

(c) 3

66.

(b) 6
(d 2

AIPMT-1998
Ans. (a) Molecular weight of haemoglobin is
approximately 67200 which contains 0.334% of iron by
weight

Weight of iron = 01'334 x 67200 =224.4

.. The number of Fe atoms in one Hb molecules
weight of iron in haemoglobin

No. of Fe atoms = - - -
atomic weight of iron

_ 2244
56

Which of the following fertilizers has the
highest nitrogen percentage?

freafafea o @ feg S o Amgde @t

TeroTer W Terw Tfireh el &7

(a) Ammonium sulphate/mﬁm Tohe

(b) Calcium cyanamide/%f?\q'qq RS IREIRIEES)

(c) Urea/gfan

(d) Ammonium nitrate/3TAIEH :ﬂs';}?f
AIPMT-1993

=4.007 =4

67.

Ans. (¢) : Ammonium sulphate = (NH,),SO,
Calcium cyanamide = CaCN,

Formula of Urea = NH,CONH,

Ammonium nitrate = NH4;NO,

% of nitrogen-

(NH,4), SO, :%XIOO =21.21%

CaCN, :%x 100 =35%

CO (NH,), = %XIOO =46.6%

NH4N02 = %X 100=35%
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Structure of Atom

Discovery of Sub-atomic

Particles

1. Which of the following pairs of d-orbitals will
have electron density along the axis?

e & @ d-waRt & form gm @ geeRE
T el o Sfew ¥ ?
(@) d.,dy (b) dys, dy,
(¢) d..d. . (d) dyy d. .
NEET (UG) 24.07.2016, Phase-II
Ans. (¢) : d,, deyz

density along the axis due to their orientation in space
and dxy, dyz, dxz have electron density between the

E]u.tmn dcnslly
at z-axis

pair of orbitals have electron

Electron densny along
x and y axis

2. The total number of atomic orbitals in fourth
energy level of an atom is:/Teh TIHAIIL ERCID)
St T H uRmTy Sifeiee S el S §-
(a) 4 (b) 8
(c) 16 (d) 32
AIPMT (Screening)-2011
Ans. (¢) : Total number of atomic orbitals in any energy
level is given = n
Where, n = energy level
.. Number of atomic orbitals in fourth
energy level = 4> =16
3. The measurement of the electron position is
associated with an uncertainty in momentum,
which is equal to 1 x 10" g ecm s™'. The
uncertainty in electron velocity is :
(Mass of an electron is 9 x 1072* g)
A i feerfe &t wmu=, WA o stfAfyaar
FHaa g MR 1x 10" gem s & s §

TRl & AT AT §, (SoreR @ defd
9x10%g)

(b) 1 x10" ecms™!
(d) 1x10°cms™
AIPMT-2008

Ans. (¢) : Uncertainty in momentum (mAv) = 1 x 10 ~'®
gcm s

(@) 1x10°cms
(c) 1x10°cms

Uncertainty in velocity Av
_1x107"®
~9x107

4. Given: The mass of electron is 9.11 x 10~°'Kg
Planck constant is 6.626 x 10‘34Js, the

uncertainty involved in the measurement of
velocity within a distance of 0.1A is:-

feam = e @ FEEE 9.11 x 10°'Kg
wiieh Reie 6.626 x 10°4s ¥, 0.1A =t g &
Sl o o WO W fAfga Afi3yadr §:-

(a) 5.79 x 10° ms™

(b) 5.79 x 10’ ms™'

(c) 5.79 x 10* ms™

(d) 5.79 x 10°ms™"!

gems™ =1.1x10° cms™

ATPMT-2006
Ans. (a) : Mass of electron (m) = 9.11x107" kg
Planck constant (h) = 6.626x10* Js
Distance (Ax)=0.1A

AX. m Av=—
T

6.626x107
4x3.143

0.1x1071°%9.11x10*'xAv =

B 6.626x107**

T 0.1x107%9.11x107" x4x3.143
=5.79x10° ms ™'
5. A nuclide of an alkaline earth metal undergoes
radioactive decay by emission of three o -
particle in succession. The group of the
periodic table to which the resulting daughter
element would belong is :-

Teh &I HT 4Tq o Teh fRT3TEE 1 Th

g Uk dlF O-hUN o ScASiA ok |

AEAufeea & ar §) e arfeTeRT at ot

o faees e w@n @, 9% §:-

(a) Gr. 4 (b) Gr.6

(¢) Gr.16 (d) Gr.14
AIPMT-2005
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Ans. (d) : 3a - decay means 3a particles are emitted.
o= ,He'

So, 30=3x He'

Single helium has 2 protons then 3 He has 6 protons.

So, after 3- alpha decay atomic number decrease by 6.
Parent atom was in the 2nd group so the daughter will

belong to the 14" group after decrease in atomic
number by 6.
6. 92U235, nucleus absorb a neutron and

disintegrate in 54Xel39, 3SSr94 and x So, What
will be the product x:/ ,,U>” & Teh =T
AN ST ¢ 3R fa@fvsa gt 5, Xe'™,
xS T x SRS HIAT S, A SUA xFATE 2
(a) 3 - neutrons (b) 2 - neutrons
(¢) o - partical (d) B - partical
AIPMT-2002
Ans. (b) : When 92U235 nucleus absorbs a neutron i.e.
when 92U235 nucleus undergoes a controlled nuclear
fission it disintegrate into two lighter nuclei s,Xe'*’ and
35S along with some neutrons.
The nuclear reaction is as follows:
0 UBS + on' S5, Xe' +558r™ +x
When we can balance the nuclear reaction by equating
the number of protons and neutrons on both side of the
reaction. Thus, the balanced nuclear reaction is as
follows: ¢, U™ + jn' —>s4Xe' +35Sr™* +2.n'
Thus, two neutrons are produced in this reaction. Thus,
92U235 nucleus absorbs a neutron and disintegrates into
saXe'’, 34Sr’* and 2 neutrons.

7. If a EX species emits firstly a positron, then two
a and two B and at last one o is also emitted
and finally converts into stable Y species so
correct relation will be:/af :X'@ Tisfiei Uget
Fraaar &, R o 7 B Foeem €, fRw o
o & @ € o, T 30 W U@ Y W A
T 8, A e | B
(a) a=c+12,d=b-5 (b) a=c—-8,d=b-1
(c) a=c—-6,d=b-0 (d) a=c—4,a=b-2

pAE Atomic Models

8. The number of protons, neutrons and electrons
in SLu, respectively, are/ 7 Lu, ¥ Wi,
(a) 104,71 and 71/104, 71 3 71
(b) 71,71 and 104/71, 71 3 104
(c) 175,104 and 71/175, 104 3R 71
(d) 71, 104 and 71 /71, 104 3R 71
NEET (UG) 13.09.2020
Ans. (d) : According to the question,
I Lu175
n, =n = 71
np + n,= 175
n =175-71=104

9. Which one is the wrong statement?

= ¥ 8 & 9w T

(a) de-Broglie's wavelength is given by A = L ,
mv

where m = mass of the particle, v = group
velocity of the particle

e L

mv
T, v = U1 H THE AT

, ST&l m = HUT &

. S h
The uncertainty principle is AE x At > In
i

(b)

A3 g & IER AEXAtZ%I
I

(c) Half-filled and fully filled orbitals have

greater stability due to greater exchange
energy, greater symmetry and more balanced

arrangement/3T59RT T8 YRA F&H & I=A
i I=a fafma e, 3=9 99, e
Hfer e % SR |

AIPMT-2001 (d) The energy of 2s orbital is less than the
Ans. (a) : energy of 2p orbital in case of Hydrogen like
B S o . . atoms/FREISH W AN F T 25 Heh
K> b 3oH +2e I Fell 2p FEIF H Tl F FA Al 2
Illaborating it following is the flowchart- NEET (UG) 07.05.2017
by sy by -2a(3He) ba. 2% e -0(3He) Sz |||Ans. (d) : The energy of ns® in H-atom is determined
a ! 53 s b only by principle quantum number (n). The energy of]
b2 orbitals in hydrogen atom follows the following order.
According to the question, wg =qY So, 1s<2s=2p<3s=3p=3d<4s=4p=4d=4f<...
d=a-5 This is the order because the energy of the orbital only
c=b-12 depends on the principal quantum number (n) for
Then, a=ct+12 hydrogen like monoelectronic species.
b=d+1+6-2 Thus, 2s, 2p have same energy 3s, 3p and 3d have same
b=d+5 energy and so on.....
d=Db-5 So, option 'd' is incorrect.
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10. If uncertainty in position and momentum are

equal, then uncertaint% in velocity is —
Tfe feerfey qam HavT W AT sRIs-aRE)
& At o § srfrfdyaar 8-

(a) l/mﬂl(h/n) (b) ,/(h/n)
(c) 1/2m,/(h/n) (d ,/(h/ZTc)
AIPMT-2008
Ans. (¢) : If uncertainty in the measurement of position
and momentum are equal then uncertainty in the
o 1 |h
measurement of velocity is equal to —,[— .
2m\m
Ax AP = L
47
Given, Ax = AP
Then, AX® = L
47
h
Hence, AX=AP =, |—
47
But AP = mAu
Au=_L B
2m\ 7
11. A 300 gram radioactive sample has half life of 3

hour's. After 18 hour's remaining quantity will
be :/300 TH TqT!

AT o A W ITGII-3 TUe §1 18 T T
Sie AT gt —
(a) 4.68 gram
(c) 3.34 gram

(b) 2.34 gram

(d) 9.37 gram
AIPMT-2000

Ans. (a) : Original quantity of radioactive substance =

300 grams

Half-life = 3 hours

No. of Half lives in 18 hours = ? =

1
(2)

remaining = éx 300 gm =4.6875 grams

After 18 hours,

of the original would be

12. The bombardment of a-particle on N, emits

proton then new atom will be

N T o, UM it ABR F Tk W eretar

¥, O S STE IET) A -
(a) 0" (b) 50
(c) " (d) Ne

AIPMT-1999
Ans. (a) : The bombardment of o - particle on ,N'*
emits proton —
2He4+ 7Nl4 N 1Hl 4 8017
Atomic number and mass number must be equal in
reactant and product following law of conservation of
mass.

Bohr's Model for Hydrogen

Atom / Quantum No.
13.  Match List I with List II.
List-1 List-11
Quantum Number Information
provided

A | m I Shape of orbital

B | my IT | Size of orbital

C |1 III | Orientation of
orbital

D |n IV | Orientation of
spin of electron

Choose the correct answer from the options
given below :

Tl 1ot =it 11 o ey farerms it
il T 11
(FieH HEA) (SUCTEET STehRTI)
A my I. eIk Sl 3TTeRfa
B. m, II. THeTeh T THR
C. I II1. SheTeh ohT TTaTfa=re
D. n IV. SASE o TIEhUT Sl
arfyfe=ama

(a) A-TIL, B-1V, C- I, D-II
(b) A-TII, B-1V, C- 11, D-I
(¢) A-1I, B-1, C- IV, D-III
(d) A-1, B-1II, C- I, D-IV

NEET (UG) - 05.05.2024

Ans.(a) :

List-1 List-1T
Quantum Number Information provided
A | my IIT | Orientation of orbital
B | my IV | Orientation of spin of

electron
Cc|!/ I Shape of orbital
D |n IT | Size of orbital
14. The energy of an electron in the ground state

(n = 1) for He' ion is —x J, then that for an
electron in n = 2 state for Be*' ion in J is :

He' 399 @t O @€l (n = 1) ® et
TAGETT @t Sl —xJ ¥, d9 Be®" 3T i n =2
Tawen U IUfkerd geaid o forg J | St

Bt 7
(a) —% (b) —4x
(c) —gx (d) —x

NEET (UG) - 05.05.2024
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Ans.(d) : Given that, energy of an electron in the
ground state for He' ion is —x joule

E - -13.67°
He n2
S Het =xJ
E, . =-13.6 x47=-2Joule .. He* =xJ
~13.6x(4)
SO, Be 3+ _#
(2)
_—13.6x16
4
E . =-13.6x4 Joule (- —xJT=13.6x4J)

Or EBeJ* =-x Joule

15.

In hydrogen atom, the de-Broglie wavelength
of an electron in the second Bohr orbit is :—

[Given that Bohr radius, a; = 52.9 pm]
TEGIS UTATY] o TEeltar s et § T getarg
= fe-smeft aimes g,
[feam o § : 9K 5=, a, = 52.9 pm]
(a) 105.8 pm (b) 211.6 pm
(c) 211.6 T pm (d) 52.9 = pm
NEET Odisha (UG) 20.05.2019

Ans. (¢) : Given,

Bohr radius, a, = 52.9 pmand n=2

1, =n’a, = (2)* a, = 4x52.9 pm =211 pm

The angular momentum of an electron in a given
stationary state can be expressed as :

h .
mvr = n.— —(i
W

mvr = 2><£

2m
mvit=h_ (i)
de-Broglie equation.
_h
mv
Amv =h (i1)
From equation (i) and (ii) we get A = ©ir
putting the value of r,
A=211.6 m pm
16. Which of the following series of transitions in
the spectrum of hydrogen atom fall in visible
region?
IS UHI] & WeaeH #, frm § ¥ i
HeRIUT SUft ToT 8 W Ut &7

(a) Balmer series/dHX goft
(b) Paschen series/qRTq gt
(c) Brackett series/sehe At
(d) Lyman series/TEEA 9Uft
NEET (UG) 05.05.2019

Ans. (a) : In H. spectrum, Balmer series transition fall

in visible region.

* As a hydrogen atom consists of only one electron the
electron jumps from the higher level to the lower
level it releases energy in the form of spectral
emission.

* The hydrogen atom is capable to show series Lyman,
Balmer, Brockett and Pascher.

* The only series which fall in the visible region is the
Balmer series.

17.

The frequency of radiation emitted when the
electron falls from n =4 to n =1 in a hydrogen
atom will be (Given ionization energy of H =
2.18 x107'® J atom™ and h = 6.625 x107** Js):

T EESIo= W] 9 A n=4 ¥ n =

1 W firar §, ot Scafsa fafervor st smgfa et

(e = & H &1 1A= et = 2,18 x 10 )

atom ' 3T h = 6.625 x 1074 Js) :-

(a) 1.03x10"” s (b) 3.08x10" s

(c) 2.00x10"7 s (d) 1.54x10" s
AIPMT-2004

Ans. (b) : Ionisation energy :- lonisation energy is the
Minimum energy required to remove the most loosely
bound electron of an isolated gaseous atom, positive
ion, or molecule.

X(g) +energy —— X +e¢
X is any atom or molecule.

Given —
LE.=-E, =2.18 x 10'® J/atom =Ry
E E
En = 1’1_21 s E4 = 4_21
—18
E,= —% =-1.36x10" J/atom

AE=E,; - E;=(-2.18x10"*)-(-1.36x10™")
=_2.04 x 1078 J/atom

AE  2.04x107"

h 6.626x107

v=3.08 x 10" Sec™!

The Frequency(v) =

18. In Hydrogen atom, energy of first excited state
is — 3.4 eV. Then find out KE of same orbit of
Hydrogen atom:

TIEGINH i JUW ST TTET i Hell — 3.4

eV ¥, At gt et it KE 3t -

(a) +3.4¢eV (b) +6.8eV

(c) —13.6eV (d) +13.6eV
AIPMT-2002

Ans. (a) : Total energy (E,) = KE + PE = —-KE

2
In the first Exited state = %mv2 + {_Z_e}

T
\ ze*

2r r r |2

2 2
_ 1z Ze _Z_S{l_l}
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_ Zez[l—ﬂ__Zez
r | 2 2r

Energy of first excited state is —3.4 eV

2
_34ev=-_LZ
2 r

1 Zé?

- KE :E =+3.4eV

r
Note: Energy in excited state /total energy is nothing
but kinetic energy with opposite sign.
E=-KE=+3.4¢V

19.

The following quantum numbers are possible
for how many orbitaln=3, /=2, m=+2

T emuen W@t n =3, £ =2, m = +2 fRaa

wHeTH Y Frefud w £-
(a) 1 (b) 2
() 3 (d) 4

AIPMT-2001

Ans. (a) :n=3,1=2,m=+ 2 represents one of the

3d orbitals with magnetic quantum number + 2

No two orbitals have the same set of n, 1 and m. Hence

given quantum number is possible for only one orbital

with 2 electrons.

20. The value of Planck’s constant is 6.63 x 107Js.
The velocity of light is 3.0x10° ms™. Which
value is closest to the wavelength in
nanometers of a quantum of light with
frequency of 8 x 10" s7': /wieh TReRieh T WA
6.63 x 10~**Js 1 TSI T AT 3.0x10° ms™' R
THIFET | 8 x 10" 57 &Y Ay At WeRTIr h

FATEH o AT B d0Teed o Oisehe §:

(a) 2x107% (b) 5x10"®

(c) 4x10' (d) 3 x 10’
AIPMT-2003

Ans. (¢): We know that
Frequency (v) :%

Where,

A = Wavelength of a quantum of light= ?

v = frequency of a quantum of light = 8x10'° ™!
Velocity of light (¢) = 3x10% m/s

21.  Consider the following sets of quantum number:

FETEH TR o T ¥l W faem s
n 1 m s

@ 3 0 0 +%

b 2 2 1 +%

© 4 3 2 %

@ 1 0 -1 -%

e 3 2 3 +4

Which of the following sets of quantum
number is not possible:/FT=W WA & e

Wl § | siAdr avd T2 8-
(a) aandc/addic
(b) b,cand d/b,cTdard
(c) a,b,candd/a, b, cddd
(d) b,d,and e/b, d, ddTe
AIPMT-2007

Ans. (d): According to the afbhau rule the value of]
quantum no is related to the n (principle quantum
number).

e Value of /¢ (azimuthal quantum no.) =0 to (n-1)

¢ Value of m (magnetic quantum no.) =-/¢ to +/

¢ Value of s (spin quantum no.) =+1/2 or—1/2
From the above formulae of quantum no., we observe
(b)n= ¢, Whereas ¢/ <n always as /=0 to (n-1)
(d) At /=0,m=0asm=-/to+/

(e) If ¢ =2, then m=-2,-1,0,1,2

Thus b, d and e are not possible.

22.

For given energy, corresponding wavelength
will be E = 3.03 x 10 Joules (h = 6.6 x 107 J
x sec., C =3 x 10° m/sec.)

St E = 3.03 x 107 S & WIa adreed gem
(h=6.6 x 10°* J x sec., C =3 x 10® m/sec.)

(a) 65.3 nm. (b) 6.53 nm.
(c) 3.4 nm. (d) 653 nm.
ATPMT-2000

Ans. (d) : Given, E=3.03 x 10°"°]
Using the formula, A = %
_ 6.6x107** x3x10°
3.03x107"
=653 nm

23. Incorrect set of quantum numbers from the
8 following is/fATRaT W A SFaiew HEATRN &l
S 30 53755107 m  (1m=10°nm) S—
v 8x 1015 : : 'Frgt_“'a %
= 0.375x107x10" (@) n=4,1=2,m=-2,-1,0,+1,+2, m&=-1/2
= 375)(101 nm (b) n:57 l:37 ml:_35_25_1507+17+27+35 mg = +1/2
Hence, 4x10' will be the closest value to the (¢) n=4,7=3, m=-3,-2,-1,0,+1,42,+3, m=-1/2
wavelength in (nm) of a quantum of light frequency of (d) 0=5,7=2, m;=-2,-1,+1, 42, m=+1/2
light with 8x 108 ¢! RE-NEET Manipur (UG) 06.06.2023
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Ans. (d) : For any set of Quantam number the following
representation is used,

n = Principal quantum number.

[ = Azimuthal quantum number.

m= Magnetic quantum number.

s= Spin quantum number.

For given value of n, / ranges from 0 to n—1. It means '/
depends on the value of n.

For given value of /, m ranges from —/ to /

. . 1 1
spin quantum number is always +Eand >

Given,n=15,/=2, m=2-1+1,+2, my= +%

This is incorrect because, value of m; is not completed.
The correct set is

n=517=2m=2,-1,0,+1,+2, my= +lor _?1 .
The relation between (n,= the number of
permissible values of magnetic quantum
number (m)) for a given value of azimuthal
quantum number (I), is

feivfrar Faiew @@ () n, = (SwE Fieq
AT (m) o TIAT T G ) ok ofire e §

24,

(@) n, =1+2 (b) 1:““‘2_l
(c) 1=2n_ +1 (d) n, =21"+1

NEET (UG)- 07.05.2023
Ans. (b) : Magnetic quantum Number = —/ to +/

[=0, m=0
=1, m=-1,0,+1
/=2, m=-2,-1,0,+1, +2
Value of n,, =2/ +1
n,—-1=2/
/= n_ -1
2

25. Match List - I with List - II:

Tefi- 1 & g - 11 & wry frems:

List-1/g=ft-1 List-1I/g=A- 11
(quantum number) (orbital)
(e HE) (heTeh )
A. n=2,1=1 1. 2s
B. n=3,1=2 il. 3s
C. n=3,1=0 ii. 2p
D. n=2,1=0 iv. 3d

Choose the correct answer from the options
given below:

Ans. (d) : Since / =0 = s-subshell
[ =1 =p-subshell
| =2 = d-subshell
[ =3 = f-subshell

2,l=1=2p

3,/=2=23d
3,/=0=3s
n=2,1=0=2s

If radius of second Bohr orbit of the He" ion is

105.8 pm, what is the radius of third Bohr orbit

of Li*" ion?/afe He" T it TEA ST &t ol

Bream 105.8 pm & A Li*" e st dfiadt S

>

n
n
n

26.

HAT T BT == Zhft?
(2) 158.7 A (b) 158.7 pm
(c) 15.87 pm (d) 1.587 pm

NEET (UG) 17.07.2022
Ans. (b) : Borh's radius for n™ orbit,

2
P = 0.53n A
Z
Where, Z = atomic no. and n = orbit no.
n2
So, roc —
Z

Given, for Helium, Z =2 & n =2; rg.= 105.8 pm.
for lithium, Z=3&n=3;r,;,="?
Mathematically,

He*

N =

R x%:105.8x%=158.7pm

The number of angular nodes and radial nodes

in 3s orbital are/3s H&Th & fog Eauips '-ﬁ?ﬁ

i s e =t ded §

(a) 0and 1, respectively/shH=T: 0 31

(b) 0 and 2, respectively/shHRT: 0 3N 2

(c) 1 and 0, respectively/shH3T: 1 3 0

(d) 3 and 0, respectively/shH3T : 3 3R 0

NEET (UG) 14.10.2020, Phase-11

Ans. (b) : No. of angular nodes =/
No. of radial nodes=n—-17-1
For3s,n=3and /=0
.. No. of angular nodes (/) =0
.. No of radial nodes=3-0—1=2

e faw e faeweat @ v s g 28.  Orbital havinﬁ 3 angular nodes_and 3 total
(®) (A) - (iv), (B) - (iii), (C) - (1), (D) - (ii) e -
(c) (A)-(iv), (B) - (iii), (C) - (i1), (D) - (1) (a) 6d (®) 5p
(d) (A) - (iii), (B) - (iv), (C) - (ii), (D) - () (c) 3d (d) 4f
NEET (UG) Re-Exam-04.09.2022 NEET Odisha (UG) 20.05.2019
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Ans. (d) :
Orbital having angular node (/) = 3 (Azimuthal

quantum number)
Total node = Radial node + angular node

=n—-/-1+¢=n-1
For,n=4
Totalnode=n—-1=3
¢ =3 signifies it is a f-orbital.
n =4 shows it is 4™ shell
.. It is 4f orbital.
29.

Which one is a wrong statement?

TrfeiEad ¥ 9 hiF-91 & 3 g2

(a) Total orbital angular momentum of electron
in 's' orbital is equal to zero/'s' FeIH H 3@3@7'—[
T FA FeIh HVT T I % oK & |

(b) An orbital is designated by three quantum

numbers while an electron in an atom is
designated by four quantum numbers

T F9F 94 Faieq gt ¥ iy @ et
T T H UH Ioee AR FaicH Semed §
fafde 31

(c) The value of m for dz’ is zero
dz* % I m =1 99 A 7

(d) The electronic configuration of N atom is

N A & Sl e
1s? 2s’ 2p. 2p, 2p.
I RN
NEET (UG) 06.05.2018

Ans. (d) : According to Hund’s rule of maximum
multiplicity the correct electronic configuration of N
atom is-

I 25 2P, 2p, 2p,
VH AT

HUNDS RULE: This rule states pairing of electron in a
particular subshell of orbital untill all orbitals of
subshell are singly occupied with parallel spin.

30.

How many electrons can fit in the orbital for
whichn=3 and /¢ =1?

n=3Td ( =17%% %l W feha" gora(T

Then, m,=-1,0,+1
NN
272 2
So, no. of total ¢ for n =3 and / = 1 are 6 but an
orbital contain only 2 electron.

31. Two electrons occupying the same orbital are

distinguished by :
o TG ST foh U & et W §)1 3 A
Termer g fepam T weka €7
(a) Spin quantum number/J=shUT FiCH HE&AT
(b) Principal quantum number/q& FieH &
(c) Magnetic quantum number
T Faien e
(d) Azimuthal quantum number
NEET (UG) 01.05.2016

Ans. (a) : For the two electrons occupying the same
orbital, values of n, /, m are same but 's' is different.

ie., +l and 1
2 2

32. What is the maximum number of orbitals that
can be identified with the following quantum

numbers?/Fr Faien @@ & for

FffreriRa werenl & dwen =/ grfi?
n=3,l=1, m,=0

(a) 1 ®) 2

(©) 3 (d 4

AIPMT-06.05.2014

Ans. (a) : Quantum number- In quantam physics and
chemistry quantam numbers describe values of
conserved quantities in the dynamics at a quantam
system.
According to quantum no. relation -

n = Principle Quantum no.

| = Azimuthal Quantum no.

m; = Magnetic Quantum no.
Here ! =1, represents p subshell
no. of orbital in p subshell =n =3
m=—1to+1
m=-1, 0,+1
m; = 0 signifies one orbital

Hehd ¢ ? 33. Based on equation E = -2.178 x 10"
2
Ei; ? 0 EZ; ? 4 (F] certain conclusion are written. Which of
Ans. (a) : n = principle quantum number Z2
¢ = azimuthal quantum number T E = -2.178 x 10-18 J (F] w
Given, n=3 A S P Rl . N
¢ =1, show p subshell which contain T 8 ki & T e
3 orbitals, each orbital contains 2e~ :
NEET Chemistry Planner 33 YCT



(a) For n = 1, the electron has a more negative
energy than it does for n = 6 which means
that the electron is more lossely bound in the
smallest allowed orbit.

n=17% fIu soaei & s Fomes et
et n =6 ¥ WY I o ¢ T B
I & § e feas ¥ dw goregia e |

The negative sign in equation simply means
that the energy of electron bound to the
nucleus is lower than it would be if the

electrons were at the infinite distance from
the nucleus

TR # woTers foe fmmr @ 6 S o
IEFAE ¥ ey g ITH el FH G I
ol § o s § e 5l W
Larger the value of n, the larger is the orbit
radius/ fSGAT n &1 A e (Larger) grm
I F I A FER Bl

Equation can be used to calculate the change
in energy when the electron change orbit

39 T PN FANT Hh el b1 AR e
g S gER a1 e 81

NEET (UG) 05.05.2013
According to equation

(b)

(©)

(d)

Ans. (a) :

2
E= —2.178><1018.(Z—2] J
n

Z2
Forn=1, E, = —2.178><10718WJ

=-2.178x10"%(Z*)J

2

Forn=6, E; =-2.178x107" z -1
©)
_[2178x107 o),
36

=(-0.6066x10"27)J
=(-6.055x10™°Z*)J

From the above calculation Eg4 is more negative than E; .
34,

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

n=3,/=1and, m=-1

e waen W@ & Wiy Sfieaw fea
TASFE Wt gir?

n=3,l=13ﬁ'{'m=—1

(a) 2 (b) 10
(c) 6 (d) 4
NEET (UG) 05.05.2013

Ans. (a) : For principle quantum number n, / has 0 to
(n—1) values.

If Azimuthal quantum number / =/

Then, 'm' magnetic quantum number = —/ to + / values

. 1
S (spin quantum number) has iavalues

Here, n=3 and/=1
m= -1 0 +1

[T 1]

m= -1 represents only one orbital and an orbital can
hold only two electrons.

S:ilm
2
1
Ifm=-1, S= +—(—l)
2
L1
2
=
2 electrons
35. The correct set of four quantum number for

the valence electron of rubidium atom (Z = 37)

182

TATSTH TR (Z = 37) o WIS TAFE
o o e w5 wE AT -

(a) 5,0,0,+ % (b) 5,1,0,+ %

() 51,1, +% (d) 6,0,0,+%

AIPMT (Screening)-2012

Ans. (a): Electronic configuration of Rb = [kr] 5s'. Rb
is alkali metal with valence electron in 5s subshell,

n=5/=0andm=0

n.n

1
s" can have value iE

For s- orbital i.e., / = 0 value of 'm' is always '0'.

Thus, the correct set of quantum numbers for Rb (37) is

5,0,O+l
2

36. According to the Bohr Theory, which of the

following transitions in the hydrogen atom will
give rise to the least energetic photon?

R fagia & 3gER i o ¥ gEgie ey
T HEA-UT GHAU FAAH el IR e
Ieafia S

(a) n=5ton=3
(c) n=5ton=4

(b) n=6ton=1
(d) n=6ton=5
AIPMT (Mains)-2011

Ans. (d) : We know that

AE o« [%—%} where n, > n;

1’11 n2

AE = Energy of Photon obtained from the transition.
So, higher the value of n, lesser will be the value of E.

- n=06ton=>5 will give least energetic photon.
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37. The energy absorbed by each molecule (A;) of a

substance is 4.4 x 10" J and bond energy per
molecule is 4.0 x 10™° J. The kinetic energy of
the molecule per atom will be :

Teh uare % Ueleh A (A,) BRI I St &

4.4 x 107" J 3R a1 STt i 3707 € 4.0 x 107"

J 3TUT ot A Sl Wlel URHTO] BT

(@) 4.0x1072°7 (b) 2.0x107°7

(c) 22x107"77 (d) 4x10"7

AIPMT-2009

Ans. (b) : Energy absorbed by each molecules
= 4.4x107"]
Energy required to break the bond = 4.0x10"°J
Remaining energy to get converted to kinetic energy
= (4.4x107"°= 4.0x107")J = 0.4x107"° J per molecule
. Kinetic energy per atom = 0.2x10'°J or 2x10’]J
38.

The energy of second Bohr orbit of the

hydrogen atom is —328 kJ mol'; hence the

energy of fourth Bohr orbit would be:

Ty o fgeE de Iifde @ el 328 kJ

mol ' &1 31a: a@ﬁaﬁgwaﬁﬁ?aﬁmf@ﬂﬁ-

(a) —1312 kJ mol ™ (b) —82 kJ mol ™

(c) —41kJ mol™ (d) —164 kJ mol™
AIPMT-2005

Ans.(b): E, oc iz
n

2
L7
E, (n,

2
E, = -328 KJ/molx [&j

n,

2
E, = -328 KJ/molx (%) , E4=-82 KJ/ mol.

39.  The radius of hydrogen shell is 0.53 A, then in

first exited state radius of shell will be :

TIEGI o ShivT @t Bream 0.534 & & wew

I TAEAT § HIIT Y 52T 2i—

(a) 2.12A (b) 1.06A

() 8.5A (d) 4.24A
AIPMT-1998

Ans. (a) : Radius of ™ orbit of hydrogen atom
r,= 0.53 x n’

The radius of orbit for the first excited state (n = 2)
1, =0.53%(2)7 =212 A

40.

What will be the longest wavelength line in
Balmer series of spectrum?

e & ST GEe § ged oelt airesd [an
= grft?

(a) 546 nm (b) 656 nm
(c) 566 nm (d) 556 nm
AIPMT- 1996

Ans. (b) : Balmer examined the four visible lines in the
spectrum of the hydrogen atom.

There wavelength are 410nm, 434 nm, 486nm and 656
nm.

The longest wavelength line in Balmer series of]
spectrum belongs to red light. Shortest wavelength line
belongs to the blue light.

41.

Who modified Bohr's theory by introducing
elliptical orbits for electron path?

FTAF UL o ToTT TUSTHRT hammsit st Jrestre
Tk ST o fagid @t fena donfea feran?
(a) Rutherford/TaTHis
(b) Thomson/gHEH
(c) Hund/g§s
(d) Sommerfeld/THTheS
AIPMT- 1999

Ans. (d) : Sommerfeld modified the Bohr's theory by
introducing elliptical orbits for, electron path around the
nucleus.

It is also known as Bohr's sommerfeld model.
Sommerfeld suggested that if electronic orbits could be
elliptical instead of circular, the energy of electron
would be the same, except in the presence of magnetic
field.

42.

In a Bohr's model of an atom, when an
electron jumps from n =1 to n = 3, how much
energy will be emitted or absorbed?

TIHT] & SN HISA H, 9l Ueh oI n=19

n =3 d% Hedl g, ar fha-t et Seafsd ar

T grfi?

(a) 2.389 x107'% ergs/0.389 x107' a7

(b) 0.239 x107'* ergs/0.239 x107'° ant

(c) 2.15 x107" ergs/2.15 x107"" a7t

(d) 0.1936 x107"° ergs/0.1936 x107'* 37
AIPMT- 1996

Ans. (d) : AE :(

where,

_RHJ [_RH]
2 | 2
ny ;

n¢ = final orbit

n; = initial orbit

Ry; = Rydberg's constant = 2.18x 10"

~18 —18
AE:(ZIS;IO j(z.lsljlo j
=-2.18x10"* (llj

9 1

=-2.18x107'8 x[—gj
9

=1.93x10"%
=1.93 x 10 " ergs.
=0.193 x 10" ergs.

[+ 17=10" ergs]
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43. The radius of hydrogen atom in the ground (a) rn’ (b) rn
o c) r/n n
(c) 7/ @ rn’
state is 0.53 A . The radius of Li’* ion (atomic AIPMT- 1988
number = 3) in a similar state is Ans. (a) : Accordine to Bohr's model
T ITaeer T @ B ® 2 s ’
° o I, C—
0.53 A & Tu= 3rawen #, Li*" SE= (uRwT A
T = 3 ) e fohat et 372 Co
° ° ! Z
(a) 0.53A (b) 1.06 A So, r,=m’as z= 1 for H-atom.
° ° r, = radius n™ orbit
(c) 0.17A (d) 0.265A n = no. of orbit
AIPMT- 1995 | |Z = atomic number.
2 r=0.53
Ans. (¢) : 7. =7y 47.  Which of the following statements do not form
Where a part of Bohr’s model of hydrogen atom?

N - frafafad § ¥ ®E-91 S SEGINH U]
n = No. of orbit ¥ St 47 >
Z = atomic number TSt T T & &
= 0.53 (a) Energy é)f the electrons in the orbits are
Given, Li** jon is in ground state. So, n = 1. Then, quant%ze S .

0.53 - Fe H gAST I FHoll FeZSS Bl Bl
¥y o :TA (b) The electron in the orbit nearest the nucleus
R has the lowest energy./Tf¥eh % fope amht
=0.176 A e # gelaei H ol gy 9 I 2
44. The energy of an electron in the n™ Bohr orbit (c) Electrons revolve in different orbits around
of hydrogen atom is YA i el X the nuclveus./HTf‘l\ilT:B & %rrﬁ S 1 fafire st
AT T ST A oAt TRt et 87 7 geTagt 9 A €
13.6 13.6 (d) The position and velocity of the electrons in
(a) ——eV by /ey the orbit  cannot _ be determined
n* n’ simultaneously./®eT # Folgeid &t fRufy wd
© 13;661/ @ 136, T HA-T1Y A T Bl S Heh |
n n AIPMT- 1989
272 m 2 Ans. (d) : The electron's position and velocity in orbit
Ans. () : E, =——— cannot be determined simultaneously. This statement is
nh (4”50) according to Heisenberg's uncertainty principle not

where z = 1 for H-atom
13.6

E, =—>eV.
n
45. The spectrum of (He) is expected to be similar
to that (He) &1 TogH IIAMA:
frrefafaa o 9 foras wu= §
(a) H (b) Li*
(c) Na (d) He"
AIPMT- 1988

Ans. (b) : The no. electron in Li" is 2, which is equal to
the electron of He.

So, the spectrum of He is similar to that of Li".

-+ H has one electron, Na has 11 electron and He" has one
electron therefore there spectrum is not same as the He.

46. If r is the radius of the first orbit, the radius of
n'™ orbit of H-atom is given by

gfg worT el ki B2 r &, A eEge URHIy
=t naft e st e §-

from the Bohr's theory.

According to Bohr, an electron is located at a defined
distance in an atom from the nucleus that revolves with
a defined velocity around it.

48.

For which of the following sets of four
quantum numbers, an electron will have the

highest energy?
R Fien Wl & fohe g °
TSGR it Sl SAferehan &7
n l m S

(@3 2 1 +12

4 2 1 +12

4 1 0 -2

@s o0 0 -12

AIPMT- 1994

Ans. (b) : Electronic energy depends upon, (n + /)
(@Mm+)=CB+2)=5 (b)@+)H=4+2)=6
©m+t)h=@+D=5 (Dm+H=(5+0)=5

If any two values of (n + /) are same then, electron with
higher value of n will have higher energy.
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49. In a given atom no two electrons can have the

same values for all the four quantum numbers.

The is called/ﬁ'q qIHTy u EF\FR'F[ e

TRl SEfen YRl % W U TE e Tend

21 39 HIT T FEd B-

(a) Hund's Rule/gsd faH

(b) Aufbau principle/3Thars: f&gid

(c) Uncertainty principle/31-fsear &1 fygid

(d) Pauli's Exclusion principle.

TSl 1 AYESH g
AIPMT- 1991

Ans. (d) : According to Pauli's exclusion principle, in a
single atom, no two electrons will have an identical set.
Every electron have its own unique state.
2 Rule of the Pauli :-
(i) Only two electron can be filled in a single orbital.
(i) Two electrons which are present in orbital are
antiparallel with each other.
50. For azimuthal quantum number / = 3, the

maximum number of electrons will be

ferioft (azimuthal) s=iew W& [ = 3 & faQ

TorE wY ST S ant-

(a) 2 (b) 6

() 0 (d) 14

AIPMT- 1991
Ans. (d) : maximum electron in /- subshell
0-s :2¢
I-p :6¢
2-d:10e
3-f:14 ¢
If / =3 then, f sub-shell, maximum no.of electron is14.

51. The order of filling of electrons in the orbitals
of an atom will be/ UTHTIT & g Al
TR @t shu Frrferfaa © | s g
(a) 3d,4s,4p, 4d, 5s (b) 4s,3d, 4p, 5s,4d
(c) 5s,4p,3d,4d, 5s (d) 3d,4p, 4s,4d, 5s
AIPMT- 1991
Ans. (b) : This order is followed, while filling of an
electron in a subshell.
lq:/
‘/75: 2;1‘/
i e

Orbitals having low energy are filled first then higher
energy orbitals are filled.

We can find energy with the use of (n + /) rule.
For4s,n=4and/=0.Then,(n+1/)=4
For3d,n=3and/=2. Then,(n+/)=5

For4p,n=4and/=1.Then,(n+17)=5
For5s,n=5and/=0. Then,(n+/)=5
For4d,n=4and/=2. Then,(n+/)=6

If any two values of (n + /) are same then, electron with
higher value of n will have higher energy.

. 4s has lowest energy and 4d has highest energy.
Thus, option (b) is the correct order.

52. The total number of electrons that can be
accommodated in all the orbitals having
principal quantum number 2 and azimuthal
quantum number 1 are/J&T FAEH HE&AT 2

qen fgivft saien d@ear 1 @t At wamen o

SURerd TRl ol hel AT & Wehelt ¥
(a) 2 (b) 4 (c) 6 (d 8
AIPMT- 1990

Ans. (¢) : For a given value of the principal quantum
number (n), the possible value of / ranges from 0 to n—1.
So,n=2.Then, /=0and 1

If, /=1, i.e., p sub-shell.

Thus, all 2 p sub-shell can accommodate 6 electron.

53.

The number of spherical nodes in 3p orbitals

are/is
3p etk | AT ATt i WA feRa-t gt 87
(a) one (b) three
(c) none (d) two
AIPMT- 1988

Ans. (a) : For spherical nodes = n—/—1
n = principal quantum no.

| = azimuthal quantum number

For 3p orbital

n=3and /=1

Spherical nodes = 3—1-1 =1

Quantum Mechanical Model of

Atom

54. The orientation of an atomic orbital is

governed by:-
weuTyy SAffefeet i e freffa grar §-
(a) Azimuthal quantum number
(b) Spin quantum number/S<shUT FIEH & FHT
(c) Magnetic quantum number

T i T Z
(d) Principal quantum number

A& FeieH §&A1 51 AIPMT-2006

Ans. (¢) : Quantum mechanical model has been derived
from Schrodinger's equation Principle quantum
number, Azimuthal quantum number, and Magnetic
quantum number have been derived from this equation.
The spin quantum number is the only one that has not
been derived from the equation.
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(1) Principle quantum number (n). It gives information
about the shell number of the electron. In other
words about the periods in periodic table.
Azimuthal quantum number (/): It gives
information about the sub-shell. Sub-shells
represent the lines obtained in atomic spectrums. In
the periodic table, it gives information about
groups.

Magnetic quantum number (m): It gives
information about the orientation of the different
orbitals that are present in the sub-shells. They
were discovered from the lines present on the
atomic spectrum. In the periodic table, it gives
information about the groups.

Spin quantum number (s): It represents spins of
electrons. No two-electrons with the same spin can

)

3)

“4)

occupy the same orbital.

55. The electronic configuration of Cu (atomic

number 29) is

Cu (UTHTU] G 29) T SAS((-1eh for=rmd &-

(a) 1s*25°2p° 35%3p° 45°3d’

(b) 1s% 252p° 35*3p%3d"" 45"

(c) 1s* 2572p° 3573p° 4s74p°® 55°5p"

(d) 1s%252p° 35*3p° 45%4p°3d°

AIPMT- 1991

Ans. (b) : The configuration of copper is expected to be
3d’ 4s%.
But, due to extra stability of half-filled and full filled
orbital, Cu have configuration 3d'° 4s'
* 3d sub-shell is full-filled, which is more stable than
3d’.
20Cu = 1s? 25%2p° 35%3p%3d" 4s'.
56.

An ion has 18 electrons in the outermost shell,
it is
Teh T I AT e & 18 TSl 81 98 o
(a) Cu" (b) Th*
(c) Cs" (d) K
AIPMT- 1990

Ans. (a) : Electronic configuration of given options-
e Cu(29)=2,8,18,1

Cu =2,8,18
¢ Th (90)=2,8, 18, 32, 18, 10, 2

Th* =2,8, 18,32, 18, 8
* Cs(55)=2,38,18,18,8, 1

Cs'=2,8,18,18,8
e K (19)=2,8,8,1

K'=2,8,8
57. Number of unpaired electrons in N** is / are
N SrgIfine gl st W 8-
(a) 2 () 0
(c) 1 (d) 3

AIPMT-1989

Ans. (¢) : ;N= 1s%, 257, 2p’
N¥= 1s> 2s° 2p

LRI

If n = 6, the correct sequence for filling of
electrons will be :

Ife n = 6 T O TAFET W T THT EATT-

(a) ns > np—>(n—1)d > (n-2)f

) ns>m-2)f >(m-1)d—>np

(c) ns>m-1)d—->m-2)f>np

(dns>m-2)f>np—>m-1)d

AIPMT (Screening)-2011

Ans. (b) : For the principle quantum number 'n', the
correct sequence of filling of electron will be
ns > (n—-2)f—>(n-1)d - np
Here n = 6 Hence the correct sequence of filling of]
electron will be 6s > 4f - 5d — 6p
59. Maximum number of electrons in a subshell or

an atom is determined by the following :

forelt TTATY] & SURIST W FHA ForaEAl @i
e feRat gt
(a) 2n’

(c) 21+2

1

58.

(b) 41+2
(d) 4/-2
AIPMT-2009
AIPMT-1989
Ans. (b) : Total number of subshell=(2 /¢ + 1)
=22¢ +1)
=4/ +2
Maximum number of electron in a sub-shell.
60.

Which of the following is not permissible
arrangement of electrons in an atom ?

Teh TTTY] § Sorargil ahi STgue soferee foe o
T i o T af?

(a) n:3,l:2,m:f2,s:—l
2
(b) n=4,/=0,m=0,s= —%

(c) n:5,l:3,m:O,s:+%

(d) n:3,l:2,m:f3,s:—%

AIPMT-2009

Ans. (d) :

¢ In an atom for any value of n, the value of
¢ =0to(n-1)

e For a given value of /, the value of
m,=— { to+/ and

evalue of s=+%or— %

Inoption (d) / =2 and m=-3

This is not possible as values of ¢ which are possible
for ¢/ =2 are-2,-1, 0, +1 and +2 only.
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61.  The orbital angular momentum of a p-electron

is given as/Ush p - 3@'&2]7[ E)

HAT 3E R feam SIre &:-
3h h
(a) \E; (b) JEE
h h
() E (d) \BE

ATIPMT (Mains)- 2012

Ans. (¢) : For p—electron, /=1

Orbital angular momentum = /¢ x({+1) le

T
h h

= 2. —=——
21 \/En

Maximum number of electrons in a subshell
with /=3 and n=4is

Teh SUhT o, faeh fo&r ¢ =3 @9 n =4 ¥,

62.

TRl @ RIwHAW W -
(@) 10 (b) 12
() 14 d) 16

AIPMT (Screening)-2012

Ans. (¢) : Number of electron that accommodated in
any sub shell is given by

=220 +1)

{ = Azimuthal or orbital angular momentum quantum
number.
Now, for f-subshell £ =3

and given, n=4
Maximum number electrons that can be in f- subshell

=2(2 x3 + 1) =14 electron
Note:- Official answer (b)

63. The angular momentum of electron in 'd'
orbital is equal to:-

d-heTeh W TASEI kT hITIT HaTT o sHIe §:
(a) N2h (b) 243h

(c) 07 (d) Jon
AIPMT- 03.05.2015
Ans. (d) : Angular momentum is given by the formula,

h
L=——Je(0+1
S V)

Where / is the azimuthal quantum number and
h = Planck's constant

For- s- orbital /=0
p - orbital (=1
d - orbital £=2
f- orbital l=3

64. Given below are two statements :

“frar & s fog T @

Statement I/ <h¥T 1

The value of wave function, (y) depends upon
the coordinates of the electron in the atom.

TET ®el T 0, (y) TWHN] § 3oae &
Taderien wr faredt o 21
Statement II/ o 11
The probability of finding an electron at a
point within an atom is proportional to the
orbital wave function.
Toh 7Ty o ofie? T g W T goree @
T Wt e weffa i wed &
HHTIATT Ereft 21
In the light of the above statments, choose the
correct answer from the options given below.
SURITH HAT o MEw § ot fou faemedt § 9
TE 3T T oI Tl
(a) Both Statement I and Statement II are ture/
e 1 3N HI 11 &1 9 &
(b) Both statement I and statement II are false/
e 1 3N H9 11 &1 TTefd §
(c) Statement I is true but statement II is false/
o [ T § eAfsh e 11 TTefd @
(d) Statement I is false but statement II is true/
I 1 7T § cAfeh e 11 T &
RE-NEET Manipur (UG) 06.06.2023
Ans. (¢) : The value of wave function (y) depends
upon the coordinates (x,y,z) of the electron in the atom
and the probability of finding an electron at a point
within an atom is proportional to square of the orbital
wave function (). y* is always positive.
Hence : Statement I is true but statement II is false.
65.

When electromagnetic radiation of wavelength

300 nm falls on the surface of a metal, electrons

are emitted with the kinetic energy of 1.68 x 10°

J mol™'. What is the minimum energy needed

to remove an electron from the metal?

(h=6.626 x 10*Js,c=3 x10* ms ™',

N, = 6.022 x 10* mol™)

W& 300 nm TqOCER Aen  faEE-geen

fafervur fepedt eg o US W ot €, @ 1.68 x

10° J mol™ Tt St AT TSI Searsie &l

21 OTg | T goa (= o fshe & fq s &

W TRt et TEvas erft?

(h=6.626 x 10**Js,c =3 x 10* ms™,

N4 = 6.022 x 10* mol™)

(a) 2.31 x 10°Tmol™  (b) 3.84 x 10* J mol™

(c) 3.84x 10" Jmol™" (d) 2.31 x 10° J mol™
NEET (UG) Re-Exam-04.09.2022
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Ans. (d) : Energy of a 300 nm photon is given by
_he  6.626x107*Jsx3x10°ms™
R 300x10°m
=6.626x 107" ]
Energy of one mole of photons.
=6.626 x 10" x 6.022 x 10> mol'
=3.99 x 10° J mol '

The minimum energy needed to remove one mole of]
electron

=(3.99 — 1.68) x 10° J mol ™

=2.31x10° J mol '
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 ¢ = 3.0 x 10* ms™]
Ater gheam Mg, =3 faoeit 1t B 1,368
kHz (et gdar) o eTTgf oT JERUT e
Hoe (giediet) g Saiia faga g
TerfeRtur a1 ATeeRt § @ [WeRTOT T T ¢ = 3.0 x

E

66.

10° ms™]
(2) 21.90 cm (b) 2193 m
() 20192 m () 2192 m

NEET (UG) 12.09.2021

Ans. (b) : Frequency (v) = 1368 kHz
= 1,368000 Hz
8
The wavelength (1) = Lo LOS
v 1368x10
=2193m

67. Calculate the energy in joule corresponding to

light of wavelength 45 nm.
(Planck's constant h = 6.63 x10™* Js; speed of
light ¢ = 3x10°ms™)
45 nm & AR & WRTT o T Sttt A=
T | fHentett: (Wi fReRieh h = 6.63 x107 Js;
WERTIT T a7 ¢ = 3x10°ms™)
(a) 6.67x10" (b) 6.67x10"
(c) 4.42x107"° (d) 4.42x10™"*
AIPMT-06.05.2014
Ans. (d) : Wavelength ' =45 nm=45x 10" m
h=6.63x10"*Js
¢ =3x10°m/s

E= % , putting values of h, A and ¢

- 6.63x107* x3x10°

5107 =4.42 x 10" Joule
X m

The value of Planck's constant is 6.63 x 107
Js. The speed of light is 3 x 10'” nm s™'. Which
value is closest of the wavelength in nanometer
of a quantum of light with frequency of 6 x 10"
s1?/wTier feeries T W 6.63 x107* Js & @
WIS st T 3 x107 nms™ #1 6 x 10" s
MG AT FeAieH WehTIT Bl dAiTgest Aredet &
e 8 4 &9 9 U & e oIt Al
#rft?

68.

(a) 75 (b) 10
(c) 25 (d) 50
NEET (UG) 05.05.2013
Ans. (d) : Given Plank's constant (h) = 6.63x10*Js
Speed of Light (¢) =3x10""nm/s
frequency(v) = 6x10"s™
We know that
pote
A
hv = he
A
c
YT
r=S
v
~3x10"nm/s
©6x10%s™!
~ 1x10"nm
- 2% 1015
=5x10
=50 nm
69. According to law of photochemical equivalence

the energy absorbed (in ergs/mole) is given as
(h = 6.62 x 1077 ergs, ¢ =3 x 10" em s7'. Ny =
6.02 x 10 mol™)

1.956x10'° 1.956x10°
Q) ——— b) ——
(2) o (®) ”

2.859x10° 2.859x10'°
R

NEET Karnataka (UG) 18.05.2013

Ans. (b): Photochemical equivalence law fundamental
principle relating to chemical reaction. According to
Stark Einstein's law of photochemical equivalence
= %x Na
_ 6.62x10%7 x3x10'° x6.02x10%
A
~1.195x108

E

A
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70.  The energies E; and E, of two radiations are 25
eV and S50 eV respectively. The relation

between their wavelengths i.e. A; and A, will be:
ot faferton st Somd E, 9T E, THust: 25 eV
TqAT 50 eV &, 3k qareed, reriq A, qATA, *

sfter wrareer g
1
(a) 7»1:E7b2 (b) =2,
(©) M=2M (d) M=4%,
AIPMT (Screening)-2011
Ans. (¢): E=hv=h <
A
E1 = E and E2 = E
1 2
B _he h 1
E, XA hc X\
or B h_ 1 M
50 A, 2 A
= A =21,
71. A 0.66 kg ball is moving with a speed of 100

m/s. The associated wavelength will be

(h =6.6 x 10°* Js)

0.66 kg T Teh 71 100 m/s ht T & =TT T&T &

TEY 2T aTeed ERMF (h = 6.6 x 107 Js)

(@) 6.6 x 10 m (b) 6.6 x10** m

(c) 1.0x10¥ m (d) 1.0x 10 m
AIPMT (Mains)-2010

Ans. (¢) : According to de-Broglie equation.
h
—
mv
Given, h=6.6x10>* Js
m = 0.66 kg
v =100 m/s
Substituting values in the above expression-
-34
6.6x10 _
= 110 m
0.66x10
Thus the associated wavelength is-
L A=1x10"m

72.  Tonization energy of second orbit of Li*? will

be/ Li*? 3T o GO el i I Sl T
i

(a) 122.4 eV (b) 40.8 eV
(c) 30.6 eV (d) 13.6eV
AIPMT-1999

Ans. (c) : Ionization energy of second orbit of Li*" will
be —
2 (z2=3
E=13.6 Z—2 { }
n n=2
32
E=13.6 x —=30.6eV
2
73. X" emitted one o and 2 particles, then it will

become:/,X™ Tk o TAT 2P THUT Ie@AA HIH U
M-

(a) X"
() w2

(b) n—lXHF1
(d) None
AIPMT-1998

Ans. (a) : In a-decay, 4 unit mass number decreases
and 2 unit atomic number decreases.

m a—decay m—4 2B m—4
X 2 X [,x"]

In B-decay one unit atomic number increases, but mass
will remain same.

n

74.  When X — ;N'* + 28" then number of neutron
will be in X:
X — N" 4+ 2B X ¥ i &l G enfi—
(a) 3 (b) 5
() 7 (d 9

AIPMT-1998
Ans. (d) : Beta (B-emission) means conversion of]
neutron into protons so—
XA N+ 0p
hence, A=14,z=5
Neutrons =14 -5=9
75.

Uncertainity in position of an ¢ and He is
similar. If uncertainity in momentum of e’ is

32 x 10°, then uncertainity in momentum of He
will be:

Teh ¢ qUT He ShUT skt fedfa o stffyyaar qum=

Bl e o foru waw o srfafdyaar 32 x 10°d He &

fore T # srfafdraar s arfi—

(a) 32 x10°

(b) 16 x 10°

(c) 8 x10°

(d) None of these/STE § Hig Tal

AIPMT-1998

Ans. (a) : According to Heisenberg's uncertainity

h
principle: AX.Ap>—
4r

Therefore for a same amount of uncertainity in position,
all particles will have same uncertainity in momentum.
Given Ap, =32 x 10°

Then uncertainity in momentum of He will be —

[Apye =32 % 107]
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76. The uncertainty in momentum of an electron is

1 x 10~ kg m/s. The uncertainty in its position
will be
(h =6.62 x 10~ kg m%/s)
Teh goia( o o B SAAf3aar 1 x 107 kg
m/s. &, A 3Heht Tearfa ® rf=3yaar grft-
(@) 5.27x10°m (b) 1.05x 10 m
(c) 1.05x10* m (d) 5.25x10%*m
AIPMT- 1999
Ans. (a) : The uncertainty in the position of electron is
given by-
_ ok
= %
Where,
Ax = Position of electron.

Ap = Momentum of electron.
h = Planck's const. (6.62% 10 kgmz/s)
. 6.62x107"
 4x3.14x1x10°
_6.62x107
12.56x10°
=0.527 x 10 *x10"
=0.527 %107
=5.27x10 m
The de Broglie wavelength of a particle with
mass 1 g and velocity 100 m/s is/1 g W TS
100 m/s T AT SRUT &Y RO aiTaed §-
(a) 6.63x 10 m (b) 6.63 x 10**m
(c) 6.63x10 m (d) 6.65x 10" m
AIPMT- 1999

77.

Ans. (¢) : momentum (p) =m X v
1
= ——kgx100m/s
P~ 1000
1

= —=10"
10

De Broglie wavelength, A = n
p

_6.62x107
107

=6.62x10>*x10'

=6.62x10 *’m
The position of both, an electron and a helium
atom is known within 1.0 nm. Further the
momentum of the electron is known within 5.0
x 1072 kg m s™'. The minimum uncertainty in
the measurement of the momentum of the
helium atom is

78.

Teh Tt 3T iferam w91 i fearfa

1.0 mm & 3T A §| U: TAS(T BT HAT

5.0 x 102° kg m s, %1 €iferom wrmTor &% Gaw

TTuT # foream srfrfdar 8-

(a) 8.0x10*kgms"' (b) 80kgms

(c) 50 kg m s (d) 5.0 x 10726 kg m s
AIPMT- 1998

Ans. (d) : Uncertainty principle Ax x Ap 2%
V4

i.e., according to uncertainty principle, product of]
uncertainty in position and uncertainty in momentum is
constant.

In the given question, the position of an electron and
helium atom are same 'l nm' and momentum of the
electron is 5.0x10 kg ms ™.

So, uncertainty in momentum of helium atom is also
same as the momentum of electron that is 5x102° kg
ms .
79.

Uncertainty in position of an electron (Mass =
9.1 x 10*® g) moving with a velocity of 3x10*
cm/s accurate upto 0.001% will be

(Use h/(4m) in uncertainty expression where h=
6.626 x 107" erg second)
3x10* cm/s o ST W UHUT T T Teh A
(eI 9.1 x 1072 g) ot fearfer & 0.001% ek
arfrfigean gt
(STfATraar ssteh ® h/dn T J&NT e,
&l h= 6.626 x 107 3T TehUS ¥1)

(a) 5.76 cm (b) 7.68 cm
(c) 1.93 cm (d) 3.84 cm

AIPMT- 1995

Ans. (¢) : According to uncertainty principle

AxxmAv:4i (- p=mv)

v4
Given, m=9.1x10 %g
v=3x10*cm/s
accuracy = 0.001/100
Then, actual velocity Av -
0.001
100
=3x10*%0.001x10 >
=3x10*x1x10°°
=3x10"
Uncertainty in position,
B 6.62x107
4%3.14x9.1x10* x3x10"
~6.62x1077 x10%
342.88
=1.930 cm

Av =3x10*x

=0.01930x10°

NEET Chemistry Planner

42

YCT



03.

Classification of Elements and
Periodicity in Properties

Nomenclature of Elements with

Atomic Numbers > 100

The IUPAC name of an element with atomic

Electronic Configurations and
Types of Elements: s, p, d & f-
blocks

number 119 is/T&h @ FTH®RT TH] wHHATEH
119 ¥, =T IUPAC 9T %1

(b) ununennium

(d) unununnium
NEET (UG) 17.07.2022
Ans. (b) : Notation for [UPAC nomenclature,
1-un

9-enn

(2) ununoctium
(¢) unnilennium

So, nomenclature, can be written as the three notations
for the 3 digits, followed by "ium".

.. 119 = Ununennium.

2. Identify the incorrect match.
ITgfoa ST Sl UgE-T
Name/ IUPAC Official Name
am MW H. Tfrepa A8

(A) Unnilunium (i) Mendelevium

aAfestem Heeffaem
(B) Unniltrium  (ii) Lawrencium
CEIECED ;
(C) Unnilhexium (iii) Seaborgium

FAfeRferan Henfitam
(D) Unununnium (iv) Darmstadtium
CECERIED TR gfeam
(a) (B), (i1) (b) (C), (iii)
(c) (D), (iv) (d) (A), (1)
NEET (UG) 13.09.2020

Ans. (¢) :

The atomic number of Unnilunium is 101 and the atom
is Mendelevium.

The atomic number of Unniltrium is 103 and the atom is
Lawrencium.

The atomic number of Unnilhexium is 106 and the atom
is Seaborgium.

The atomic number of Unununnium is 111 and the atom
is not Darmstadtium. It is roentgenium.

3. Which one of the following represents all

isoelectronic species?

frafafga @ @ =@ @ oeft guEeesites

JTTferat et wefdte e &2

(a) Na", Mg”", 0 ,F  (b) Ca*", Ar, K',CI"

(c) Na', CI, O,NO" (d) N,O,N,0,,NO',NO
RE-NEET Manipur (UG) 06.06.2023

Ans. (b) : The two or more atom/ion or molecules
which have the same no. of electron is known as the
isoelectronic species.

Electronic configuration -
11Na = 1s?, 2s%, 2p6, 3s!
Na' = 1s%, 2¢% 2p°
Total =10¢°

Mg = 1s% 2%, 2p6, 3s?
Mg*" = 1s? 25, 2p°
Total =10¢°

0= lsz, 2s2, 2p4

0° =1s%, 257, 2p’
Total =9 e°

oF = lsz, 2s2, 2p5

F® =1s% 257 2p°

Total =10¢°

0Ca= lsz, 252, 2p6, 352, 3p6, 4¢?

Ca®'=1s% 2s%, 2p°, 35, 3p°

Total =18¢€°

1sAr = lsz, 2s2, 2p6, 3s2, 3p6

Total =18 ¢€°

1K= lsz, 252, 2p6, 352, 3p6, 45!
K'=1s%, 257, 2p°, 3s%, 3p°
Total =18¢°

17Cl =157, 257, 2p°, 3s%, 3p°
Cl’zlsz, 252, 2p6, 352, 3p6
Total =18¢°®
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Na'=10¢e°
Cl°® =18¢°
0° =9¢°
NO® =7+8—-1=14¢°
N,O = 7x2+8 N,O4=2%x7+4x8
=14+8 =14+32
=22¢° =46
NO'=14¢° NO =748
=15¢°
Hence = option (b) is correct.
Ca*, Ar, K®,CI°
all have 18 ¢®

4. From the following pairs of ions which one is

not an iso-electronic pair?/

T W W R Tk GHgaEi(-eh I TE g7

(a) Fe**, Mn*" (b) O, F

(c) Na', Mg** (d) Mn*", Fe**

NEET (UG) 12.09.2021

Ans. (a) : : Isoelectronic refers to two atom, ion or
molecule that have same number of total electrons and
the same number of valence electron.
(a) Fe’* =24e" ,Mn" =23¢"
(b) 0> F =both have 10 electron

(c) Na*, Mg”" = both have 10 electron

(d) Mn**, Fe’* = both have 23 electron

Note : Protons and Neutrons of isoelectronic species are
different as they have different mass number.

5. 4d, Sp, 5f and 6p orbitals are arranged in the
order of decreasing energy. The correct option is
4d, 5p, 5f TAT 6p HAH TUSA HAl & wA W
et TR T ¥ v ooy §-

(a) 6p>5f>5p>4d (b) 6p>5f>4d>5p
(c) 5f>6p>4d>5p (d) 5{>6p>5p>4d

NEET (UG) 05.05.2019
Ans. (d) : (nt+1) values for 4d=4+2=06
Sp=5+1=6
5f=5+3=8
6p=6+1=7
Correct order of energy would be
[5f> 6P > 5P > 4d]

6. The element Z = 114 has been discovered
recently. It will belong to which of the following
family group and electronic configuration?

Tk O Z = 114 T & & § 3frsehi gam
Tg = o 9 e aRar/awt qan seiae e
forame & Haitera grm?
(a) Halogen family
9RaR, [Rn] 5f*6d'°7s*7p’
(b) Carbon family
e IRAR, [Rn] 546d'°7s*7p”

(c) Oxygen family
SedsF 9RaR, [Rn] 5£%6d'7s*7p*
(d) Nitrogen family
eI 9RaR, [Rn] 5£46d'°7*7p°
NEET (UG) 07.05.2017

Ans. (b) : Correct option is (b) with electronic
configuration [Rn] 7s® 5f'* 6d'° 7p® because [Rn] has
atomic no 86 and more electrons in subshells 5d14, 6d10,
7s%, 7p* are 28 added to make total count of 114. The
last electron enters into p-subshell, so element having
atomic no 114 belongs to p-block with electronic
configuration [Rn] 5d"* 6d"" 7s* 7p*.

It has valence cell configuration like ns® np? (7s* 7p°).

So, it is group 14 compound i.e., carbon family.

7. The number of d-electrons in Fe*'(Z = 26) is
not equal to the number of electrons in which
one of the following? ' o feraen
AT Shl TEAT Fe?'(Z = 26) B d-3ASTT ol
HEAT o IR T §?

(a) p-electrons in C1 (Z =17)
Cl(Z=17)¥ p-goiagi{i &
(b) d-electrons in Fe (Z = 26)
Fe (Z=26) # d-gaHl &
(c) p-electrons in Ne (Z = 10)
Ne (Z=10) H p-geiagii &
(d) s-electrons in Mg (Z = 12)
Mg (Z = 12) & s-3ciaeidi &
AIPMT- 03.05.2015

Ans. (a) : Electronic configuration of the elements are:

Fe’ :1s* 25 2p°® 3s® 3p°® 3d°

number of d-electrons = 6

Ne : 1s® 2s” 2p°

6 electrons in p-orbital

Mg : 1s* 2s* 2p° 35’

6 electrons in s-orbital i.e. same as in d-orbital of

Fe™.

Cl: 1s* 25* 2p° 3s* 3p°
11 electrons in p-orbital and are not same as in d-

orbital of Fe**.

8.  Be is isoelectronic with which of the following
ions?/fET 3T W Be?* foRdch wgeta=i-ah &7
(a) H' (b) Li

(c) Na’ (d) Mg**
AIPMT-06.05.2014

Ans. (b) : Isoelectronic- Isoelectronic is a phenomenon

observed when two or more molecules have the same

structure and the same electronic configurations.

Be”" is isoelectronic with Li" .

Be(4) — 1s* 25”

Be?" —1s22s" > 2¢
Li(3) — 1s* 25
Li" —1s?2s° > le
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9. The outer electronic configuration of Gd (At.
No. 64) is : Gd & SEN ToraTires fa=md &
(U] HEAT 64 )

(a) 4f' 5d° 6s' (b) 4f° 5d* 6s'
(c) 4f 5d" 65> (d) 4f 5d° 657
NEET Karnataka (UG) 18.05.2013

Ans. (¢) : Electronic configuration is : lsz, 252, 2p6, 352,

3p°, 4s%, 3d"°, 4p%, 557, 4d", 5p°, 6s%, 4f7, 5d'

. Outer electronic configuration : [Xe] 4f’, 5d, 6s>.

10. An atom has electronic configuration 1s* 2s’
2p° 3s? 3p® 3d® 4s%, you will place it in which
group: / Ueh dcdl kT SASRETI-eh Ta=md & 1s” 2
2p° 35 3p° 3d° 4%, 3TT TH foRE WU W T@AI-
(a) Fifth/ uf=at (b) Fifteenth / T=@d
(¢) Second / f&ti (d) Third / g

AIPMT-2002

Ans. (a) : An atom has electronic configuration 1s?, 2s?,

2p°, 3%, 3p°, 3d° 4s?

It is a member of d - block element because the last

electron is filled in d sub-shell as 3d” and the following

electronic configuration is possible for d sub-shell as (n-

1) d' ' Hence it is member of fifth group.

11.  Which of the following electronic configuration
will have maximum LP. difference between II

and III LP./ T o @ fopm sotegifen famama
T 1 LP. o I L.P. W 31freham 3= &N :

(a) 1s® 25> 2p° 3s'

(b) 1s*2s” 2p° 3¢

(c) 1s*2s*2p°

(d) 1s*2s* 2p°

AIPMT-1999
Ans. (b) : lsz, 282, 2p6, 3s*> — This configuration
becomes Neon (Ne) after removing 2— electrons from
this atom. It will attain noble gas-configuration thus
removing the 3" electron would take a lot of energy as
the atom would have become stable.
Hence, the maximum I.P. (ionization potential)
difference between II and III L.P.

12.

The ion that is isoelectronic with CO is

g T S CO % USRIk &-
(a) CN™ (b) N,
(c) O™ (d) N,

AIPMT-1997

Ans. (a) : Isoelectronic with CO is :-
CO:6+8=14

CN = 6+7+1=14

N, = 7x2-1=13

0" =8+2=10

N, = 7x2+1=15

Hence, CO is isoelectronic with CN™ as both have 14
electrons.

13. Which one of the following is not isoelectronic

with O ?/frafeflad & & @ O & HY
BLEREAUECIE I Y
(a) TI
() N*

(b) Na*
(d F
AIPMT- 1994

Ans. (a) : Not Isoelectronic with O™ s :-
0> :8+2=10
o T/": Tl has 81 electron.
So, T/"= 80 electron
e Na": Na has 11 electron.
Na" has 10 electron
o N*": N has 7 electron.
So, N*=7+3 = 10 electron
e F: F have 9 electron .
So, F =9+1= 10 electron
Hence, in this T/" is not isoelectronic with 0.
14.

Electronic configuration of calcium atom can

be written as /R{CHIW UTHTI] T FAGLI(-h
fa=ma fferfae fora yerr & forar ST derar
¥

(a) [Neldp’
(c) [Nelds®

(b) [Ar]ds®
(d) [Kr]4p®

AIPMT- 1992
Ans. (b) : Atomic no. of calcium atom is 20.
Ca= lsz, 2s2, 2p6,3s2,3p6,4s2.
15.

The electronic configuration of an element is
1s* 2s* 2p°® 3s* 3p°. What is the atomic number
of the element, which is just below the above
element in the periodic table?

Teh dxd <hl Eﬁm fo=ma 157 25% 2p° 357
3p’. %1 SH Oxa Wi UTHIO] W& R §, 5 TR

e gt # fodr g A= & St e 82
(a) 36 (b) 49
(c) 33 (d) 34
AIPMT-1995

Ans. (¢) : The given configuration is 1s* 2s* 2p° 3s
which is the configuration of phosphorus with atomic
number 15.

Just below of this element is 15+18 = 33 atomic
number. Which is As

Thus, 33 lies just below the atomic number 15.

16.

If the atomic number of an element is 33, it will
be placed in the periodic table in the

Tk a7 i URET] WEA 33 ¥ TR T
T Wl 7 -
(a) first group/J¥H i
(b) third group/qﬁ:l"q if §
(c) fifth group/ df=d aif &
(d) seventh group./|Tds it |
AIPMT-1993
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Ans. (¢): The electronic configuration of given element
of atomic number 33 is

1s% 2%, 2p°, 35%3p%, 3d'°, 4s%.4p°

In this element the valence electron is in p-orbital. So,
this element belongs to the p-block element.

Since, this p-block element have 5 valence electrons.
Thus, it belongs to the group 15 or VA.

17.

The electronic configuration of four elements

are given below. Which elements does not

belong to the same family as others?

TR Al o geaite famare e i it 2

e & 9 ®F-w av o= Wt wifq wue

TRER | Heier TE TEar 7

(a) [Xeldf *5d"4s” (b) [Kr]4d'"5s”

(c) [Ne]3s*3p° (d) [Ar]3d"4s?
AIPMT-1989

Ans. (¢) : The element having same no. of valence

electrons belong to the same group.

[Xeldf '*5d"6s%, [Kr]4d'*5s* and [Ar]3d'%4s” belong to

the same group as all these elements have 2 valence

electrons. The element with electronic configuration

[Ne]3s*3p° belongs to the other family that is group-17
as it has 7 valence electrons.

18. Which electronic configuration of an element
has abnormally high difference between second
and third ionization energy?/Uch d<d & f= o

w form soeife faama o fgedfter qeom gt
AT FHAt § TEE ®Y § ool T 37

(a) 1s%, 257, 2p%, 3s'

(b) 1% 25% 2p°, 35", 3p'

(c) 157, 257, 2p°, 35%, 3p°

(d) 1% 2% 2p°, 357

AIPMT-1993

Ans. (d) : Following is a flowchart representing
consecutive removal of an electron from valence shell
of given configurations.

(a) 1s*,2s8%,2p°,3s' —E 5157 257 2p° —E2

1s?,2s%,2p° —E 5 1s%,25%, 2p*
(b) 1s%,2s%,2p°%,3s%,3p' —E1s%,25%,2p°, 35 — 2
1s%,2s%,2p°%,3s' —2 157,257, 2p°
(c) 1s%,2s%,2p°,3s%,3p> —E—1s%,2s%, 2p®, 352, 3p'
—E 515%,25%,2p°, 35" — 5157 257, 2p°, 35’
(d) 1s,2s%,2p°% 3s> —E 515?257, 2p°%, 35’
—E 157,287, 2p° — 5 157,257, 2p°
In option (d) less second ionization energy is required
for removal of second valence electron from 3s orbital.
But after 2™ 1onization, the ion achieves stable noble
gas configuration.
Thus, very high energy is required to remove electron
from completely filled 2p orbital.
This accounts for abnormally high difference in second
and third ionization energy.

Periodic Trends in Properties

of Elements

19. Given below are certain cations. Using
inorganic qualitative analysis, arrange them in
increase group number from 0 to VL.

Hfior ¥ g fow o € st U
forgeour o SU=AT g, 3% dedl wug €& 0

¥ VI T | et st
A AP B. Cu?*
C.Ba™" D. Co*
E. Mg*

Choose the correct answer from the options

given below :

e faw e faewmeat @ v ST i

(a) B,C,A,D,E (b) E,C,D,B, A

(c) E,A,B,C, D (d) B,A,D,C,E
NEET (UG) - 05.05.2024

Ans.(d) : Group IT Cu™

Group 111 Al
Group IV Co*!
Group V Ba®*’
Group VI Mg*

The correct order in group number of ion is
Cut <AP" <Co?* <Ba2 <Mg2+

B A D C E

20. Arrange the following elements in increasing
order of electronegativity :
frafafae aet a% forgga SRUTHeR o @A A
T AR T
N, o, F, C, Si

Choose the correct answer from the options
given below :

e feu e faweat @ & ST g

(a) SI<C<O<N<F

(b) O<F<N<C<SIi

(¢) FKO<N<C<Si

(d) Si<C <N<OKX<F

NEET (UG) - 05.05.2024
in increasing order of]

Ans.(d) The elements
electronegativity are —

Si<C<N<OX<F

ENvalue1.82 2.5 3 354

Arrange the following elements in increasing
order of first ionization enthalpy:
Li, Be, B, C, N
Choose the correct answer from the options
iven below:
) qeal el T AT T & g
THA I AT THIWT :
Li, Be, B, C, N
o few e faeweat @ & ST i
(a) Li<B<Be<C<N
(b) Li<Be<C<B<N
(¢) Li<Be<N<B<C
(d) Li<Be<B<C<N
NEET (UG) - 05.05.2024

21.
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Ans.(a) : The element in increasing order of first
ionization enthalpy is- Li<B<Be<C<N

Element Li |B Be | C N
First ionization | 520 | 801 | 899 | 1086 | 1402
enthalpy

AH
[kJmollj
22. With which of the following electronic

configuration of an atom has the lowest

ionization enthalpy:

for g famamal ® & forges TTer uwmT

i AT et e geft?

(a) 1s*2s%2p° (b) 1s2s%2p°

(c) 1s%2s%2p’ (d) 1s%2s%2p°3s'

AIPMT-2007

Ans. (d) : Alkali metal have a very high tendency to
lose electron as their uni positive cation has the inert gas
configuration.
Thus, their I.E. value is very low. Among given option,
1s%, 2s%, 2p°, 3s' is alkali metal.
23.

Which of the following is correctly matched?

foreferta & & w7

(a) Acidic oxides = Mn,0,, SO,, TeOs/ AT
ATFEE Mn, 05, SO,, TeO;

(b) Amphoteric oxides =BeO, Ga,0;, GeO /
IYIYHl 3RS BeO, Ga,05, GeO

(c) Basic oxides = In,0s;, K,0, SnO,/&r™
AFEE In,05, K50, SnO,

(d) Neutral oxides = CO, NO,, N,O/3THH
FHFEE CO, NO,, N,O

RE-NEET Manipur (UG) 06.06.2023

Ans. (a) : Metallic oxide are basic in nature.

e Non-metal oxide are acidic in nature.

e The oxide which behaves like both acid and base are

called amphoteric oxide.

e Neutral oxide : The oxide which do not have a

characterstics of an acid or a base are called the neutral

oxide.

Hence, Mn,0-, SO,, TeO; are acidic oxide.

24,

Given below are two statements: one is labelled
as Assertion (A) and the other is labelled as
Reason (R).

Hiar @ wew fou U ¥ uw A AfTeRET (A)
&% WU W oo fRar T § S gE @l R
(R) & &9 H et feraT T3 2

Assertion (A)/ T (A):

lonisation enthalpy increases along each series

of the transition elements from left to right.
However, small variations occur.

HeRUUT deall B Ucdeh JUt 91 ¥ 9 W W
T TR St &) BTAiten, B¢ SEed aid &
Reason (R)/ oIUT (R):

There is corresponding increase in nuclear
charge which accompanies the filling of
electrons in the inner d- orbitals.
T IET AT AW ¥ ghg Bt & A
Tfafter d warehl W AT o SRUT o |
T 7
In the light of the above statements, choose the
most appropriate answer from the options
given below.
SUIR kel o 3ncleR |, Hfer fau feaereut o
A Tad IUGH A
(a) Both (A) and (R) are correct and (R) is the
correct explanation of (A)/EHT (A) 3 (R)
T 2 R (R), (A) T & STEHT 2
(b) Both (A) and (R) are correct but (R) is not the
correct explanation of (A)/ g (A) 3R (R)
wé & AT (R) (A) T W Tqier = 21
(¢) (A) is correct but (R) is not correct/( A) Tgl 2
ST (R) W1 T €
(d) (A) is not correct but (R) is correct/(A) &l
T 2 6T (R) W 2
RE-NEET Manipur (UG) 06.06.2023
Ans. (a) : lonisation enthalpy inceases along each series
of the transition elements from left to right due to the
increase in nuclear charge.
Increasing of nuclear charge result in the outermost
electron being more strongly bound to the nucleus
which accompanies the filling of electrons in the inner
d-orbitals.
Hence, Both (A) and (R) are correct and (R) is correct
explanation of (A).

25.

The element expected to form largest ion to
achieve the nearest noble gas configuration is :
9E dd Sl AgAEe: fehean SpE W e
It oA o T werly Siftres sret ST ST &
(a) Na (b) O
(c) F (d) N

NEET (UG)- 07.05.2023

Ans. (d) :
e Electronic configuration of Na = lsz, 2s2, 2p6, 3s!
Electronic configuration of Na “ = 1s?, 2s?, 2p°
® Electronic configuration of O = 1s%, 2%, 2p*
Electronic configuration of 0% = 1% 2s% 2p°
e Electronic configuration of F =1s%, 2% 2p°
Electronic configuration of F® = 1s?, 257, 2p°
e Electronic configuration of N =1s% 2s% 2p°
Electronic configuration of N’= 1s? 2s%, 2p°
In the Na*, F® |, 02’, N all are isoelectronic species.
In Isoelecronic species the higher negative charge ion
has higher size in comparasion to positive ion.
Hence the correct sequence of order of isoelectronic
species are N®° >0° >F° >Na'so option D is
correct.
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26. If first ionization enthalpies of elements X and

Y are 419 kJ mol’ and 590 kJ mol™
respectively and second ionization enthalpies of
X and Y are 3069 kJ mol”' and 1145 kJ mol’,
respectively. Then correct statement is:

gfe X 3T Y &t gow mu=a wdfeuat smuyT:
419 kJ mol ! 31X 590 kJ mol ' &, 3T X, 3R Y
i Tgeiter e wdfeust et 3069 kJ mol !
31T 1145 kJ mol ' &, a7 W&l Ha= &:

(a) X is an alkali metal and Y is an alkaline earth
metal /X TH §R o1F ¥ R Y TF &ada a1
o1 81

(b) X is an alkaline earth metal and Y is an alkali
metal /X T T GaT o1 7 W Y TF &N
o &

(c) Both X and Y are alkali metals.

X 3R Y AT &R T g
(d) Both X and Y are alkaline earth metals.
X iR Y 3 e gar o £
NEET (UG) Re-Exam-04.09.2022

Ans. (a) : X is alkali metal as it has large size, it's [E; is
less. After loss of the one electron it attains inert gas
configuration so, its IE, is very high.

Y is alkaline earth metal, it's IE,; is more than alkali
metal due to stable ns® configuration. But its IE, is
lower than the alkali metal.

27.

The correct order of first ionization enthalp

for the given four elements is:/f<T 7T =R HV_O%

= w3 Ut W W €

(a) C<N<F<O (b) C<N<OK<F

(c) C<O<NK<F (d C<F<N<O
NEET (UG) Re-Exam-04.09.2022

Ans. (¢) :

C— 1s2, 252, 2p2

N - 1s%, 2s% 2p’(more stable configuration)

00— lsz, 252, 2p4

F— lsz, 252, 2p5

Order of Ist LEis C<O <N <F

Nitrogen has half-filled p electron thus, its I.E. is more
than oxygen and carbon. On the other hand F has p’
E.C. which has higher tendency to accept the electron
thus, F has more LE.

28. Match the oxide given in column A with its
property given in column B

HAd— [ # o T ATeaTgs il Sk hieTd—

11 % & ot & Gt it
Column-I Column-II
hlcid— 1 <hletH— 11
(i) Na,O (A) Neutral/

Which of the following options has all correct
pairs?/f=T [ O ¥ si=-ar ¢ e asft
T wE §?

(a) ()-(B), (i1)-(D), (iii)-(A), (iv)-(C)

(b) ()-(B), (i))-(A), (ii)~(D), (iv)-(C)

(c) (M)-(C), (11)-(B), (ii))-(A), (iv)-(D)

(d) ()-(A), (i)-(D), (ii)-(B), (iv)-(C)

NEET Odisha (UG) 20.05.2019
Ans. (a) :
Column-1/&RieTq-1 Column-II/&ied-11
(i) | Na,O (b) | Basic/am™
(ii) | ALO; (d) | Amphoteric/39erdt
(iii) | N,O (a) | Neutral/3ar ¥
(iv) | CLO; (¢) | Acidic/3mdig
29. For the second period elements the correct

increasing order of first ionisation enthalpy is:

fadfter otader & el & o wom maAe

Tt T wEt Sgar sy g

(a) Li<B<Be<C<O<N<F<Ne

(b) Li<B<Be<C<N<O<F<Ne

(¢) Li<Be<B<C<O<N<F<Ne

(d) Li<Be<B<C<N<O<F<Ne

NEET (UG) 05.05.2019
Ans. (a) : Be and N have comparatively more stable
valence sub-shell than 'B' and 'O’
Correct order of first ionisation enthalpy
Li<B<Be<C<O<N<F<Ne

The correct order of atomic radii in group 13
elements is

freafaflas & & I0 13 & it § WA
Preumett st Si=-ar1 e & §?
(a) B<AlI<In<Ga<TIl
(b) B<AI<Ga<In<TI
(c) B<Ga<AI<In<TI
(d) B<Ga<AI<TI<In
NEET (UG) 06.05.2018

30.

Ans. (¢) : Atomic radii is distance between the
nucleus and the outermost shell of an atom.

According to general trend atomic radii increases as
we move down the group and decreases across the
period. As we move down the group the number of
shells of elements is increasing resulting in increased
size of atomic radii.

But Gallium in group 13 experiences poor shielding
effect due to the presence of d-orbitals in it. Due to
which outermost shell of Ga experiences more
electronic nuclear charge than Al. Thus Ga has
smaller atomic radius than Al.

Above reasons confirm that the correct order of

(ii) ALO; (B) Basic/ &&= atomic radii of group 13 elements is
(iii) N,O (C) Acidic/ 3Tefier Elements B Ga Al In Tl
(iv) CL,0, (D) Amphoteric/ Atomic radii | 85 135 143 167 170
SuErerHt (Pm)
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31. In which of the following options the order of

arrangement does not agree with the variation
of property indicated against it ?
o | 9 91 6 5 T TueE &
TR o ATAR Tead el &7
(a) Li <Na <K < RbD (increasing metallic radius)
/(T g8 rfeaen )
(b) AP* < Mg®* < Na+ < F. (increasing ionic
size) /T g TS HN)
(¢) B < C < N < O (increasing first ionization
enthalpy) /(ST g3T Fo 3Tafeh THIc)
(d) T < Br < CI < F (increasing electron gain
enthalpy) /(T 3% goagiT A Td)
NEET (UG) 01.05.2016
Ans. (¢ & d) : The correct order of increasing first
ionization enthalpy is B < C < O < N due to extra
stability of half-field orbital's in N-atom.

® The correct order of increasing negative electron
gain enthalpy is: I < Br < F < Cl due to electron
repulsion in small size of F atom.
Which is the correct order of increasing energy
of the listed orbital's in the atom of titanium?
(At. no. Z =22)

TTEefam UTAT o T T wetehl N Sl
AT I Wl hT R W82 (T W. Z=22)
(a) 3s3p3d4s (b) 3s3p4s3d
(c) 3s4s3p3d (d) 4s3s3p3d
RE-AIPMT 25.07.2015
|Ans. (b) : Ti (22) - 152, 267, 2p°, 3%, 3p°, 452, 3d> |
33.

32.

The species Ar, K* and Ca’* contain the same
number of electrons. In which order do their
radii increase ?

wfivfiet Ar, K* 3R Ca’ ¥ 3ol &t W&

T &1 FRe o  gent e wig w872

(a) Ca®'<Ar<K” (b) Ca*'<K' < Ar

(c) K'<Ar<Ca* (d) Ar<K"<Ca*
AIPMT- 03.05.2015

Ans. (b) : Atomic radius and ionic radius oc

(effcetive)

In case of isoelectronic species radius decreases with
increase in nuclear charge.
Hence increasing order of their radii —

Ca’* <K' <Ar
Which of the following orders of ionic radii is
correctly represented?/&l‘l:f u =
atrafeen e @ o Tl w0 ° yeiia &7
(a) H>H>H (b) Na">F>0*
(c) F>0">Na" (d) AP*>Mg*">N*
AIPMT-06.05.2014

34.

Ans. (*) : None
¢ For comparisons of ionic radii of cation, neutral atom
of same determined the following order is maintained
anion > neutral > cation

So, option (a) is incorrect. The correct order is -
H>H>H"
¢ For isoelectronic species atomic radii determined as -

atomic radii ¢ ——
atomic no.

So, for Na', F~,0% it should be O*" >F~ >Na*
So both options (b) and (c) are incorrect.

¢ For A", Mg?" N*" it should be
N*~ > mg* > AP

So, all given options are incorrect.
35. Which one of the following arrangements

represents the correct order of least negative to

most negative electron gain enthalpy for C, Ca,

Al, F and O?

(a) Ca<Al<C<OX<F

(b) AI<Ca<O<C<F

(¢) Al<O<C<Ca<F

(d) C<F<O<Al<Ca

NEET Karnataka (UG) 18.05.2013
Ans. (a) : As the nuclear charge increases, the force of]
attraction between the nucleus and the upcoming
electron increases and hence the electron gain enthalpy
becomes more negative. Across the period from left to
right the effective nuclear charge increases.
Thus, the correct order is,
Ca<Al<C<O<F

Identify the wrong statement in the following:
T 7 O 3 ®UA Y U T
(a) Atomic radius of the elements increases as
one moves down the first group of the
periodic table/3Tad GRUT & ¥am Iq 7 F
F SR S W ae B ] B wed 2
Atomic radius of the elements decreases as
one-moves across from left to right in the 2™
period of the periodic table/3Tad  ARUT &

fedtr ommed # el & oA B 9 ¥ 2
F R T R Ted T 2

Amongst isoelectronic species, smaller the
positive charge on the cation, smaller is the
ionic radius/ i TiS § A &
YT STERT T & &7 2, sTafe e
3T & FA B

Amongst isoelectronic species, greater the
negative charge on the anion, larger is the
ionic radius./ FEAIe THINST H FOMEA
F A S e g S At
ST & L

36.

(b)

(©)

(d)

AIPMT (Screening)-2012
Ans. (c) : Atomic radius of the elements decreases from
left to right across a period due to increase in effective
nuclear charge.
Atomic radius increases in moving down a group
because the number of shells increases.
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Amongst isoelectronic species, ionic radius increases
with increases in negative charge or decrease in positive
charge.

Positive charge o«

(Tonic radius)

37.  Which of the following oxide is amphoteric?
= o | -ar arfaTg S Swendf 37
(a) CO, (b) SnO,
(c) CaO (d) SiO,
AIPMT (Mains)-2011
Ans. (b) : In general, the electropositive character of the
oxide's central atom will determine whether the oxide
will be acisdic or basic. The more electropositive the
central atom, the more basic the oxide. The more
electronegative the central atom, the more acidic the
oxide. Electropositive character increase from right to
left across the periodic table and increases down the
column.
— Sn0O, is an amphoteric oxide because it reacts with
acid as well as bases to form corresponding salt.
SnO, + 2H" — Sn*" + 2H,0
Sn0, + 60H — [Sn(OH)s]* or SnO;*
CaO is basic. Si0, & CO, are acidic in nature. Silicon
dioxide has no basic properties as it does not contain
ions and it does not react with acid. Instead, It is very
weak acid, reacting with strong bases.
38. What is the value of electron gain enthalpy of
Na' if IE; of Na=5.1 eV?
Na' &l getergi Tgur et sht W= <RI 81,
e IE, of Na =5.1 eV &2
(a) +10.2eV (b) -5.1eV
(c) -10.2 eV (d) +2.55eV
AIPMT (Mains)-2011
Ans. (b) : The electron gain enthalpy of sodium cation
is equal in magnitude and opposite in sign to the first
ionization energy of sodium atom. It is equal to —5.1
eV.
39.

Among the elements Ca, Mg, P and Cl, the
order of increasing atomic radii is :

Ca, Mg, P 92T CI sl 3ok XwTy] frsamett &
ST g hH §—

(a) Mg<Ca<Cl<P
(c) P<Cl<Ca<Mg

(b) CI<P<Mg<Ca
(d) Ca<Mg<P<Cl

AIPMT (Mains)-2010
Ans. (b) : Atomic radii:- The total distance from the
nucleus of an atom to the outermost orbital of its
electron is known as its atomic radii.
The atomic radii decreases on moving from left to right
in a period, thus order of sizes s
CLP &MgisCl<P <Mg. Down the group size
increases. Thus overall order is-

[C1<P<Mg<Ca]

40. The correct order of the decreasing ionic radii

among the following isoelectronic species is :
= wmgeei-a wfiviet ¥ smafwen freame
R HAE —

(a) Ca® >K">S" >CI’

(b) CI" >S* >Ca™ >K*

() S >ClI" >K* >Ca*

(d) K*>Ca* >Cl >S*

AIPMT (Screnning)-2010
Ans. (¢) : Tonic radius of the cation is always smaller
than that of the parent atom. Ionic radius of the anion is
always greater than that of the parent atom. Greater the
effective nuclear charge smaller will be the ionic radii.
Greater the negative charge, greater will be the size of]
the anion. Greater the positive charge smaller will be
the size of the cation. So, ionic radius increases in the
case of anionic species, if negative charge increase.
S*>Cl >K'>Ca™

Which of the following represents the correct
order of increasing electron gain enthalpy with
negative sign for the elements O, S, F and CI?

= & | ==, 0, S, F 9 Cl dwal & SRUTcHh
o & Wy st g8 e TR et
TE WA B

(a) CI<F<0<S$S
(c) F<S<0<Cl

41.

(b) O<S<F<C(Cl
(d) S<O<CI<F
AIPMT (Screnning)-2010

Ans. (b) : Electron gain enthalpy increases along a

period from left to right.

Members of III period have somewhat higher electron

gain enthalpy as compared to the corresponding

members of second period because of the smaller size.

e O & Sbelong to VI A (16) group and Cl and F belong
to VII A(17) group. Thus the electron gain enthalpy
of Cl and F is higher as compared to O and S.

Cland F > Oand S.

e Between Cl and F, Cl has higher electron gain
enthalpy than the F since incoming -electrons
experience a greater force of repulsion because of]
small size of F-atom. Similar is true is case of O and
S. the electron gain enthalpy of S in higher as
compared to O due to its small size. Thus the correct
order is —

O<S<F<(Cl
Which of the following oxides is not expected to
react with sodium hydroxide ?
frefafga stieaEst o fwment, wifsaw
FIEGIoTES | foham ot st TrerT =1 €7
(a) BeO (b) B,0;
(c) CaO (d) SiO,

AIPMT-2009

Ans. (¢) : CaO is not expected to react with NaOH
because NaOH is a base and it can only react with either
an acidic oxide or an amphoteric oxide.
e Among given options BeO is an Amphoteric oxide
while B,0; and SiO, are acidic oxides. Thus all of them
react with NaOH to form salt.

e On the other hand CaO is a basic oxide and hence it
will not react with NaOH

42.
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