
National Testing Agency [NTA] 

National Eligibility cum Entrance Test 

NEET - 2025

Chemistry 
BAISED  ON NMC 

Chief Editor 

A.K. Mahajan 

Compiled and Edited By 

YCT Expert Team 

Computer Graphics 

Balkrishna, Cjaran Singh 

Editorial Office 

12, Church Lane Prayagraj-211002 

9415650134 
Email : yctap12@gmail.com 

website : www.yctbooks.com/www.yctfastbook.com/www.yctbooksprime.com 

 All Rights Reserved with Publisher

yct books official 

Edited and Published by A.K. Mahajan for YCT Publications Pvt. Ltd. 

and E:Book by APP Youth Prime BOOKS In order to Publish the book, 

full care has been taken by the Editor and the Publisher,  

still your suggestions and queries are welcomed.  

In the event of any dispute, the judicial area will be Prayagraj. 

 



2 

Index

1:  Some basic Concepts of Chemistry ............................................................................................................ 13-26 

1.1 Properties of Matter and their Measurement  ............................................................................................... 13 

1.2 Laws of Chemical Combinations ................................................................................................................. 13 

1.3 Dalton's Atomic Theory  .............................................................................................................................. 14 

1.4 Mole Concept and Molar Masses  ................................................................................................................ 15 

1.5 Percentage Composition  .............................................................................................................................. 23 

2:  Structure of Atom ........................................................................................................................................ 27-42 

2.1 Discovery of Sub-atomic Particles ............................................................................................................... 27 

2.2 Atomic Models  ............................................................................................................................................ 28 

2.3 Bohr's Model for Hydrogen Atom / Quantum No. ....................................................................................... 29 

2.4 Quantum Mechanical Model of Atom  ......................................................................................................... 37 

3:  Classification of Elements and Periodicity in Properties ......................................................................... 43-54 

3.1 Nomenclature of Elements with Atomic Numbers > 100 ............................................................................. 43 

3.2 Electronic Configurations and Types of Elements: s, p, d & f-blocks  ......................................................... 43 

3.3 Periodic Trends in Properties of Elements ................................................................................................... 46 

4:  Chemical Bonding & Molecular Structure  .............................................................................................. 55-85 

4.1 Ionic & Covalent Bond  ................................................................................................................................ 55 

4.2 The Valence Shell electron Pair Repulsion (VSEPR) Theory  ..................................................................... 59 

4.3 Valence Bond Theory & Hybridisation  ....................................................................................................... 72 

4.4 Molecular Orbital theory  ............................................................................................................................. 76 

4.5 Hydrogen Bonding ....................................................................................................................................... 84 

5:  States of Matter  ........................................................................................................................................ 86-101 

5.1 Intermolecular Force .................................................................................................................................... 86 

5.2 The Gaseous state ......................................................................................................................................... 86 

5.3 The Gas Laws & Ideal Gas Equation ........................................................................................................... 88 

5.4 Kinetic Molecular Theory of Gases .............................................................................................................. 95 

5.5 Behaviour of Real Gases: Deviation from Ideal Gas Behaviour .................................................................. 98 

5.6 Liquid State and Liquefaction of Gases ...................................................................................................... 101 

6:  Thermodynamics  .................................................................................................................................... 102-121 

6.1 Measurement of ∆U and ∆H : Calorimetry and Workdone ........................................................................ 102 

6.2 Enthalpy Change, ∆H of a Reaction : Reaction Enthalpy  ......................................................................... 107 

6.3 Enthalpies for Different Types of Reactions & Hess Law ......................................................................... 111 

6.4 Spontaneity / Entropy ................................................................................................................................. 114 

6.5 Gibbs Energy Change and Equilibrium  ..................................................................................................... 120 

7:  Equilibrium  ............................................................................................................................................. 122-151 

7.1 Equilibrium in Physical & Chemical Processes- Dynamic Equilibrium  ................................................... 122 

7.2 Law of Chemical Equilibrium and Equilibrium Constant  ......................................................................... 123 

7.3 Relationship between Equilibrium constant (K), Reaction Quotient (Q) and Gibbs Energy (G)  .............. 130 

7.4 Factors Affecting Equilibria ....................................................................................................................... 132 

7.5 Ionic Equilibrium in Solution & Ionization of Acids and Bases/pH .......................................................... 132 

7.6 Buffer Solutions.......................................................................................................................................... 143 

7.7 Solubility Equilibria of Sparingly Soluble Salts ......................................................................................... 146 

 



3 

8:  Redox Reactions  ..................................................................................................................................... 152-160 

8.1 Oxidation Number  ..................................................................................................................................... 152 

8.2 Redox Reactions in Terms of Electron Transfer Reactions ........................................................................ 156 

8.3 Redox Reactions and Electrode Processes  ................................................................................................ 159 

9:  Hydrogen  ................................................................................................................................................. 161-165 

9.1 Position of Hydrogen in the Periodic Table ............................................................................................... 161 

9.2 Preparation & Properties of Dihydrogen  ................................................................................................... 161 

9.3 Hydrides  .................................................................................................................................................... 164 

9.4 Water, Hydrogen Peroxide (H2O2) & Heavy Water (D2O) ........................................................................ 164 

9.5 Dihydrogen as  fuel  ................................................................................................................................... 164 

10: The s-Block Elements  ............................................................................................................................. 166-176 

10.1 Group 1 Elements : Alkali Metals  ........................................................................................................... 166 

10.2 Anomalous Properties , Diagonal Relationship  ....................................................................................... 169 

10.3 Biological Importance of Sodium and Potassium  .................................................................................... 170 

10.4 Group 2 Elements : Alkaline Earth Metals  .............................................................................................. 171 

10.5 Anomalous Behaviour of Beryllium  ........................................................................................................ 173 

10.6 Biological Importance of Magnesium and Calcium  ................................................................................ 174 

11:  The p-Block Elements  ............................................................................................................................ 177-185 

11.1 Group 13 Elements : The Boron Family  .................................................................................................. 177 

11.2 Some Important Compounds of Boron ..................................................................................................... 179 

11.3 Uses of Boron and Aluminium and their Compounds  ............................................................................... 80 

11.4 Group 14 Elements : The Carbon Family  ................................................................................................ 181 

11.5 Allotropes of Carbon  ............................................................................................................................... 182 

11.6 Some Important Compounds of Carbon and Silicon  ............................................................................... 184 

12:  Organic Chemistry -Some Basic Principles and Techniques  .............................................................. 186-221 

12.1 Structural Representations of Organic Compounds .................................................................................. 186 

12.2 Classification & Nomenclature of Organic Compounds  ......................................................................... 192 

12.3 Isomerism  ................................................................................................................................................ 195 

12.4 Fundamental Concepts in Organic Reaction Mechanism  ........................................................................ 205 

12.5 Methods of Purification of Organic Compounds ...................................................................................... 216 

12.6 Qualitative Analysis of Organic compounds  ........................................................................................... 218 

12.7 Quantitative Analysis  .............................................................................................................................. 221 

13:  Hydrocarbons  ......................................................................................................................................... 222-245 

13.1 Aliphatic Hydrocarbons ............................................................................................................................ 222 

13.2 Aromatic Hydrocarbons  .......................................................................................................................... 237 

13.3 Carcinogenicity and Toxicity  .................................................................................................................. 245 

14: Environmental Chemistry  ..................................................................................................................... 246-250 

14.1Atmospheric, Water & Soil Pollution  ....................................................................................................... 246 

14.2 Industrial Waste & Green Chemistry ....................................................................................................... 248 

15:  The Solid State  ........................................................................................................................................ 251-265 

15.1 General Characteristics of Solid State ...................................................................................................... 251 

15.2 Crystal Lattices and Unit Cells  ................................................................................................................ 252 

15.3 Packing Efficiency  ................................................................................................................................... 258 

15.4 Calculations Involving Unit Cell Dimensions  ......................................................................................... 259 

15.5 Imperfections in Solids  ............................................................................................................................ 262 

15.6 Electrical Properties &Magnetic Properties  ............................................................................................ 265 

 



4 

16: Solutions  .................................................................................................................................................. 266-282 

16.1 Expressing Concentration of Solutions  ................................................................................................... 266 

16.2 Solubility  ................................................................................................................................................. 268 

16.3 Vapour Pressure of Liquid Solutions  ....................................................................................................... 269 

16.4 Ideal and Non-ideal Solutions  ................................................................................................................. 271 

16.5 Colligative Properties and Determination of Molar Mass  ....................................................................... 273 

16.6 Abnormal Molar Masses  ......................................................................................................................... 281 

17:  Electrochemistry  ..................................................................................................................................... 283-303 

17.1 Galvanic Cells  ......................................................................................................................................... 283 

17.2 Nernst Equation  ....................................................................................................................................... 286 

17.3 Conductance of Electrolytic Solutions  .................................................................................................... 290 

17.4 Electrolytic Cells and Electrolysis  ........................................................................................................... 295 

17.5 Batteries & Fuel Cells  ............................................................................................................................. 302 

17.6 Corrosion  ................................................................................................................................................. 303 

18:  Chemical Kinetics  ................................................................................................................................... 304-323 

18.1 Rate of a Chemical Reaction & factors Influencing Rate of a Reaction  .................................................. 304 

18.2 Integrated Rate of a Reaction, Order of Reaction, Half Life  ................................................................... 309 

18.3 Temperature Dependence of the Rate of a Reaction or Arrhenius Equation ............................................ 318 

18.4 Collision Theory of Chemical Reactions .................................................................................................. 323 

19:  Surface Chemistry  .................................................................................................................................. 324-330 

19.1 Adsorption/Coagulation ........................................................................................................................... 324 

19.2 Catalysis  .................................................................................................................................................. 326 

19.3 Colloids & their Classification   ............................................................................................................... 327 

19.4 Colloids Around Us .................................................................................................................................. 329 

20:  General Principles and Processes of Isolation of Elements  ................................................................. 331-338 

20.1 Concentration of Ores & Extraction of Crude Metal from them  ............................................................. 331 

20.2 Thermodynamic Principles of Metallurgy  ............................................................................................... 335 

20.3 Electrochemical Principles of Metallurgy  ............................................................................................... 335 

20.4 Refining  ................................................................................................................................................... 336 

20.5 Uses of Aluminium, Copper, Zinc and Iron  ............................................................................................ 338 

21:  The p-Block Elements  ............................................................................................................................ 339-360 

21.1 Group 15 Elements  .................................................................................................................................. 339 

21.2 Dinitrogen , Ammonia ,Oxides of Nitrogen &Nitric Acid  ...................................................................... 341 

21.3 Phosphorus -Allotropic Forms .................................................................................................................. 343 

21.4 Phosphine,  Phosphorus Halides & Oxoacids of Phosphorus ................................................................... 344 

21.5  Group 16 Elements  ................................................................................................................................. 347 

21.6 Dioxygen ,Simple Oxides & Ozone  ........................................................................................................ 349 

21.7 Sulphur-Allotropic Forms , Sulphur Dioxide, Oxoacids of Sulphur & Sulphuric Acid  .......................... 350 

21.8 Group 17 Elements  .................................................................................................................................. 352 

21.9 Chlorine , Hydrogen Chloride &  Oxoacids of Halogens  ........................................................................ 355 

21.10 Interhalogen Compounds  ....................................................................................................................... 356 

21.11 Group 18 Elements  ................................................................................................................................ 358 

22:  The d-and f- Block Elements  ................................................................................................................. 361-380 

22.1 Electronic Configurations of the d-Block elements  ................................................................................. 361 

22.2 General Properties of the Transition Elements (d-Block)  ........................................................................ 363 

22.3 Some Important Compounds of Transition Elements  ............................................................................ 4371 

22.4 The Lanthanoids & Actinoids  .................................................................................................................. 374 

 



5 

23:  Coordination Compounds  ...................................................................................................................... 381-403 

23.1 Werner's Theory of Coordination Compounds  ........................................................................................ 381 

23.2 Nomenclature of Coordination Compounds  ............................................................................................ 383 

23.3 Isomerism in Coordination Compounds  .................................................................................................. 385 

23.4 Bonding in Coordination compounds –VBT,CFT .................................................................................... 390 

23.5 Importance and Applications of Coordination Compounds  .................................................................... 399 

24:  Haloalkanes and Haloarenes  ................................................................................................................. 404-418 

24.1 Methods of Preparation of Haloalkenes &Haloarenes  ............................................................................. 404 

24.2 Physical & Chemical Properties  .............................................................................................................. 408 

24.3 Polyhalogen Compounds  ......................................................................................................................... 418 

25:  Alcohols, Phenols and Ethers  ................................................................................................................ 419-441 

25.1 Classification & Nomenclature  ............................................................................................................... 419 

25.2 Alcohols , Phenols & Ether Preparation & Properties .............................................................................. 419 

25.3 Some Commercially Important Alcohols  ................................................................................................ 441 

26:  Aldehydes, Ketones and Carboxylic Acids  ........................................................................................... 442-472 

26.1 Nomenclature and Structure of Carbonyl & Carboxyl Group  ................................................................. 442 

26.2 Preparation of Aldehydes and Ketones  .................................................................................................... 443 

26.3 Physical & Chemical Properties of Aldehydes and Ketones .................................................................... 447 

26.4 Uses of Aldehydes , Ketones  and Carboxylic Acids ............................................................................... 463 

26.5 Methods of Preparation of Carboxylic Acids  .......................................................................................... 466 

26.6 Physical & Chemical Properties of Carboxylic Acids .............................................................................. 468 

27:  Amines  ..................................................................................................................................................... 473-490 

27.1 Preparation of Amines .............................................................................................................................. 473 

27.2 Physical & Chemical Properties of Amines  ............................................................................................ 478 

27.3 Method of Preparation of Diazonium Salts & its Properties .................................................................... 487 

27.4 Importance of Diazonium Salts in Synthesis of Aromatic Compounds  .................................................. 489 

28:  Biomolecules  ............................................................................................................................................ 491-512 

28.1 Carbohydrates & Proteins  ........................................................................................................................ 491 

28.2 Enzymes  .................................................................................................................................................. 501 

28.3 Vitamins  .................................................................................................................................................. 504 

28.4 Nucleic Acids  .......................................................................................................................................... 505 

28.5 Hormones  ................................................................................................................................................ 511 

29:  Polymers  .................................................................................................................................................. 513-523 

29.1 Types of Polymerisation Reactions  ......................................................................................................... 513 

29.2 Biodegradable Polymers  .......................................................................................................................... 516 

29.3 Polymers of Commercial Importance  ...................................................................................................... 518 

30:  Chemistry in Everyday Life ................................................................................................................... 524-528 

30.1 Drugs and their Classification  ................................................................................................................. 524 

30.2 Drug-Target Interaction  ........................................................................................................................... 524 

30.3 Therapeutic Action of Different Classes of Drugs ................................................................................... 525 

30.4 Chemicals in Food & Cleansing Agents  .................................................................................................. 527 

 



6

NEET Exam Pattern & Syllabus 
As per the NEET exam pattern, the questions in the 

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 

Mode of NEET Question 
Paper 

Pen and Paper-based. 
Candidates will be 
given an OMR sheet to 
mark the answers with 
a black or blue 
ballpoint pen 

Duration of the NEET exam 3 hours and 20 minutes 

Language/Medium 

English, Hindi, 
Assamese, Bengali, 
Gujarati, Marathi, 
Tamil, Telugu, Oriya, 
Malayalam, Kannada, 
Punjabi and Urdu 

Question Type 
Multiple Choice 
Questions (MCQs) 

Total Number of Questions 

A total of 200 
questions will be asked 
out of which 
candidates will have to 
answer 180 questions 

Total marks in NEET 720 Marks 

NEET 2023 Marking 
Scheme  

4 marks will be 
awarded for each 
correct answer & 1 
mark will be deducted 
for each wrong attempt 

���� NEET Exam Sections and Total Marks 

Subjects Sections 
Number of 
Questions 

Section-
wise 
Marks 

Physics 
Section A 35 140 

Section B 15 40 

Chemistry 
Section A 35 140 

Section B 15 40 

Botany 
Section A 35 140 

Section B 15 40 

Zoology 
Section A 35 140 

Section B 15 40 

Total Marks 720 

CHEMISTRY 

���� 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).
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����   Thermodynamics 

• First law of thermodynamics-internal energy and 

enthalpy, heat capacity and specific heat, 

measurement of ∆U and ∆H, Hess’s law of constant 

heat summation, enthalpy of : bond dissociation, 

combustion, formation, atomization, sublimation, 

phase transition, ionization, solution and dilution. 

• Introduction of entropy as state function, Second law 

of thermodynamics, Gibbs energy change for 

spontaneous and non-spontaneous process, criteria 

for equilibrium and spontaneity. 

• Third law of thermodynamics- Brief introduction. 

����   Equilibrium 

• Equilibrium in physical and chemical processes, 

dynamic nature of equilibrium, law of chemical 

equilibrium, equilibrium constant, factors affecting 

equilibrium- Le Chatelier’s principle; ionic 

equilibrium- ionization of acids and bases, strong 

and weak electrolytes, degree of ionization, 

ionization of polybasic acids, acid strength, concept 

of pH., Hydrolysis of salts (elementary idea)., buffer 

solutions, Henderson equation, solubility product, 

common ion effect (with illustrative examples). 

����   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 IUPAC 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. 
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• 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, Brownian movement, 

electrophoresis, coagulation; emulsions- types of 

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 (PCI3, PCI5) 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). 
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• 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 K2Cr2O7 and KMnO4. 

• 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 

polymerization (addition and condensation), 

copolymerization. Some important polymers: natural 

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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01.   
Some basic Concepts of Chemistry 

 

1.  Properties of Matter and their 
Measurement  

1.  The density of the solution is 2.15g mL– 1, then 

mass of 2.5 mL solution in correct significant 
figures is:   

  Skeâ efJeueÙeve keâe IevelJe 2.15g mL–1 nw, leye 2.5 mL 

efJeueÙeve keâe ceeve mener meeLe&keâ DebkeâeW ceW nw:  
 (a) 5375 × 10

–3 
g  (b) 5.4 g  

 (c) 5.38 g (d) 53.75 g  
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. 

∵Density = 
Mass

Volume
 

So, Mass = 2.15 × 2.5 

 = 5.375  ≈ 5.4g 

2.  Number of significant number will be in 
following numbers 

  meeLe&keâ DebkeâeW keâer mebKÙee efvecve mebKÙeeDeeW ceW nesieer– 
  (a) 161 cm  (b) 0.0161 (c) 1.61 
 (a) 3, 3, 3  (b) 3, 4, 3  

 (c) 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/oeye kesâ efJecee meceeve nw- 

 (a) force per unit volume/yeue Øeefle FkeâeF& DeeÙeleve  
 (b) energy per unit volume/Tpee& Øeefle FkeâeF& DeeÙeleve  
 (c) force/yeue  
 (d) energy/Tpee&  

AIPMT-1995 

Ans. (b): Pressure =

–2

–1 –2

2

MLTForce
ML T

Area L

    = =    
 

Energy per unit volume 

2 –2

–1 –2

3

ML T
ML T

L

    = =    
  

Dimension of pressure is M
1
L

–1
T

–2
 which is same as the 

energy per unit volume.   

4.  The volume strength of 1.5 N H2O2 solution is 
   1.5 N H2O2 efJeueÙeve keâer DeeÙeleefvekeâ Meefòeâ nw- 
 (a) 8.8 (b) 8.4  

 (c) 4.8 (d) 5.2 

AIPMT-1997, 1996 

Ans. (b) : Strength of 1.5 H2O2 = Normality × 
equivalent weight (H2O2 =17). 

Strength of 1.5 H2O2=1.5 ×17=25.5  

Now, the equation of hydrogen peroxide decomposition,  

2H2O2 →2H2O + O2 

Here, 2 moles of H2O2 produce 1 mole of O2. 

1 mole of H2O2 has molecular weight =34 thus, mass of 
2 moles of H2O2 = 68g/mol. 

Now, 68 g/mol H2O2 producing 1 mole that is equal to 
22.4L of oxygen gas at NTP. 

So, the volume strength will be, 

2
2 2

2 2

Volume of O at NTP
Strength of H O

Mass of H O
×  

Volume strength =
22.4

25.5 8.4L
68

× =   

Therefore, the volume strength of 1.5 N H2O2 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 H2O2, n = 2 and molar mass = 34  

Thus, equivalent weight of H2O2= 
34

17.
2
=  

 

2.  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  

  iece& keâjves hej, kegâÚ "esme heoeLe& mes efyevee õJe DeJemLee mes 
iegpejles ngS Jee<he DeJemLee ceW heefjJeefle&le nes peeles nw~ Thej 
efoS efmeæeble kesâ DeeOeej hej Ssmes "esme heoeLeeX kesâ MeesOeve 
kesâ efueS ØeÙegòeâ lekeâveerkeâ keânueeleer nw: 
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 (a) Crystallization/ef›eâmšueve  
 (b) Sublimation/TOJe&heeleve  
 (c) Distillation/DeemeJeve  
 (d) Chromatography/JeCe&uesefKekeâer 

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 O2 and SO2 are 32 and 

64 respectively. At 15ºC and 150 mm Hg 
pressure, one litre of O2 contains 'N' molecules. 
The number of molecules in two litres of SO2 
under the same conditions of temperature and 
pressure will be 

  O2 leLee SO2 kesâ hejceeCeg õJÙeceeve ›eâceMe: 32 leLee 64 
nQ~ 15ºC leehe leLee 150 mm oeye hej O2 kesâ Skeâ ueeršj 
ceW 'N' DeCeg GheefmLele nQ~ meeceevÙe leehe Deewj oeye hej 
SO2 kesâ oes ueeršj ceW DeCegDeeW keâer mebKÙee nesieer-  

 (a) N/2 (b) N  

 (c) 2N (d) 4N 

AIPMT-1990 

Ans. (c) : According to Avogadro's law, 

  1 2

1 2

=
V V

n n
 

 No. of molecules of O2 = n1 = N 

Volume of O2 =V1=1litre 

No. of molecules of SO2 = n2 = ?  

Volume of SO2 =V2 = 2 litre 

Substituting the values in above formula we get, 

2

1 2

N n
=  

2 2n N=  

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

  2.8 kg FLeerueerve kesâ hetCe& onve kesâ efueS efkeâleveer 
Dee@keämeerpeve keâer DeeJeMÙekeâlee nw? 

 (a) 2.8 kg  (b) 6.4 kg  

 (c) 9.6 kg (d) 96 kg 

AIPMT-1989 

Ans. (c) : Ethylene + O2→CO2+2H2O  

C2H4 +3O2 →2CO2+2H2O 

Weight of C2H4    =12×2+4×1 

  = 24+4 

  = 28g 

Weight of oxygen for complete combustion = 3O2 

 = 3×32 

 = 96g 

Weight of oxygen required for the combustion of 2.8 kg 

ethylene =
96 2.8

9.6 .
28

kg
×

=  

8.  The total number of valence electrons in 4.2 g 
of N3

––––
 ion is (NA is the Avogadro's number) 

   N3
––––
 DeeÙeve kesâ 4.2g ceW mebÙeespeve Fueskeäš^eveeW keâer kegâue 

mebKÙee nw- (NA DeeJeesieeões mebKÙee nw~) 
 (a) 2.1 NA  (b) 4.2 NA  

 (c) 2.4 NA (d) 3.2 NA 

AIPMT-1994 

Ans. (c) : No. of valence electron in N
3–

 ion =8  

No. of ions in 4.2g of Nitride ion= no. of moles ×NA 

                                       = × A

weight
N

Atomic weight
 

                                       = 
4.2

14
× AN  

No. of valence electron in 4.2g of N
3–

 ion= A

8 4.2
N

14

×
 

                                                     = 2.4NA 

9.  In the reaction, 

  4NH3(g) + 5O2(g) →→→→ 4NO(g) + 6H2O(l)  
  when 1 mole of ammonia and 1 mole of O2 are 

made to react to completion 
  efvecve DeefYeef›eâÙee ceW, 
  4NH3(g) + 5O2(g) →→→→ 4NO(g) + 6H2O(l) 

  peye Skeâ ceesue DeceesefveÙee Deewj Skeâ ceesue O2 

(Dee@keämeerpeve) hetCe&leÙee DeefYeef›eâÙee keâjles nQ, lees  
 (a) all the oxygen will be consumed 

  meejer Dee@keämeerpeve KeÛe& nesieer~   
 (b) 1.0 mole of NO will be produced 

  1.0 ceesue NO GlheVe nesiee~    
 (c) 1.0 mole of H2O is produced 

  1.0ceesue H2O GlheVe neslee nw~ 
 (d) all the ammonia will be consumed. 

  meejer DeceesefveÙee KeÛe& nesieer~  
AIPMT-1998 

Ans. (a) :  

4NH3(g) + 5O2(g) → 4NO(g) + 6H2O(l) 

1NH3(g) + 1.25O2(g) → 1NO(g) + 1.5H2O(l) 

In this reaction 1 mole of NH3 react with 1.25 mole of 

O2 to produce 1 mole of NO and 1.5 mole of H2O.  

Hence, all the oxygen will be consumed in the reaction.  

3.  Dalton's Atomic Theory  

10.  Select the correct statements from the 
following: 
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A. Atoms of all elements are composed of 
two fundamental particles. 

B. The mass of the electron is 
-319.10939×10 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 :  

  efvecveefueefKele ceW mes mener keâLeveeW keâe ÛeÙeve keâerefpeS~  
  A. meYeer lelJeeW kesâ hejceeCeg oes cetue keâCeeW Éeje yeveW nesles  nQ~  
  B. Fueskeäš̂e@ve keâe õJÙeceeve 9.10939 × 10–31 kg neslee  nw~  
  C. efkeâmeer lelJe kesâ meYeer mecemLeeefvekeâ meceeve 

 jemeeÙeefvekeâ iegCeOece& ØeoefMe&le keâjles nQ~  
  D. Øeesše@veeW Deewj Fueskeäš^e@veeW keâes mebÙegòeâ ™he mes 

 vÙetefkeäueDee@vme keânles nQ~  
  E. [e@ušve kesâ hejceeCeg efmeæeble ves hejceeCeg keâes õJÙe kesâ 

 cetue keâCe kesâ ™he ceW ceevee~ 
  veerÛes efoS ieS efJekeâuheeW ceW mes mener Gòej ÛegefveS : 
 (a) B, C and E only/ kesâJeue B, C Deewj E 

 (b) A, B and C only/ kesâJeue A, B Deewj C 

 (c) C, D and E only/ kesâJeue C, D Deewj E 

 (d) A and E only/ kesâJeue A Deewj 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 ×10
–31

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 4 A

2 z
He ,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 
solution of AgNO3, which of the following will 
be the formula of the chloride (X stands for the 
symbol of the element other than chlorine) :

 

 (a) X2Cl (b) X2Cl2 

 (c) XCl2 (d) XCl4 
NEET Karnataka (UG) 18.05.2013 

Ans. (c) : Millimoles  of solution of chloride = 0.05 × 
10 = 0.5 

Millimoles of AgNO3 solution = 10 × 0.1 = 1  

So, the millimoles of AgNO3 are double than the 
chloride solution  

Therefore, ( )2 3 3 2
XCl 2AgNO 2AgCl X NO+ → +  

 Compound is XCl2 because valency of chloride is -1.   
 

4.  Mole Concept and Molar 
Masses  

12.  1 gram of sodium hydroxide was treated with 
25 mL of 0.75 M HCl solution, the mass of 
sodium hydroxide left unreacted is equal to  

  meesef[Ùece neF[^e@keämeeF[ kesâ 1g keâes 0.75 M HCl 

efJeueÙeve kesâ 25 mL kesâ meeLe GheÛeeefjle efkeâÙee ieÙee, Mes<e 
DeveDeefYeef›eâefÙele meesef[Ùece neF[^e@keämeeF[ keâe õJÙeceeve 
yejeyej nesiee : 

 (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.  

( )2

W 1000
M

M V in ml

×
=

×
 

( )2M M V in ml 0.75 36.5 25
W

1000 1000

× × × ×
= =  

 = 0.684 g (mass of HCl) 

HCl + NaOH → HCl + NaOH 

36.5g   40g 

∴36.5 g HCl react with NaOH = 40g 

∵0.684 g HCl react with NaOH = 
40

0.684
36.5

×  

  0.750g≃  

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

   = 250 mg  

13.  The highest number of helium atoms is in 
  nerefueÙece hejceeCegDeeW keâer DeefOekeâlece mebKÙee nw : 
 (a) 4 u of helium/ nerefueÙece kesâ 4 u ceW 
 (b) 4 g of helium/ nerefueÙece kesâ 4 g ceW 
 (c) 2.271098 L of helium at STP  
  Sme.šer.heer. hej nerefueÙece kesâ 2.271098 L ceW 
 (d) 4 mol of helium/nerefueÙece kesâ 4 ceesueeW ceW 

NEET (UG) - 05.05.2024 

Ans.(d) : (i) 4 mole of helium = 4 NA He atoms 

(ii) 4 u of helium = 
4

4
 = 1 He atom 

W
n

mW

 = 
 
∵  

(iii) 4 g of helium =
4

4
 mole = 1 NA He atom 
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(iv) 2.271098 L of helium at STP = 
2.271098

mole
22.4

 

 = 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 1.25 g mL-1. The correct option for the 
molality of solution is (Molar mass of 
compound X= 85 g).  

  Ùeewefiekeâ ‘X’ kesâ M efJeueÙeve keâe IevelJe 1.25g mL-1 nw~ 
efJeueÙeve keâer ceesueuelee keâe mener efJekeâuhe nww (Ùeewefiekeâ X 

keâe ceesuej õJÙeceeve = 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
3
  

Density = 1.25gcm
–3

 

 
m

d
V

=  ⇒ m = d×V 

So, mass of solution = 1000×1.25=1250g 

Given Molar mass of compound X = 85g 

mass of solvent = 1250 – 85 = 1165g 

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

molality (m) = 
No.of moles

mass of solvent( in kg)
 

                     = 
1 1000

0.858m
1165

×
=   

15.  The right option for the mass of CO2 produced 
by heating 20 g of 20% pure limestone is 
(Atomic mass of Ca =40) 

  20% Megæ Ûetvee helLej kesâ 20g keâes iejce keâjves mes 
GlheVe CO2 kesâ õJÙeceeve kesâ efueS mener efJekeâuhe nw : 
(Ca keâe hejceeCeg õJÙeceeve · 40 nw~)  

      →→→→    
1200K

3 2CaCO CaO + CO  

 (a) 1.32 g (b) 1.12 g  

 (c) 1.76 g (d) 2.64 g 

NEET (UG)- 07.05.2023 

Ans. (c) : Sample of CaCO3 = 20% 

   = 
20

20
100
×  

   = 4 gram  
1200k

3 2
CaCO CaO CO→ +  

1 mole CaCO3 gives 1 mole CO2. 

3 2

3

100gram CaCO 44gram CO

44 176
4gram Ca CO 4

100 100

1.76gram

→

→ × =

=

   

16. In one molal solution that contains 0.5 mole of 
a solute, there is 

 Skeâ ceesueue efJeueÙeve efpemeceW efkeâmeer efJeuesÙe kesâ 0.5 ceesue 
GheefmLele nesles nQ, ceW: 

 (a) 1000 g of solvent/efJeueeÙekeâ kesâ 1000 g nesles nQ~ 
 (b) 500 mL of solvent/efJeueeÙekeâ kesâ 500 mL nesles nQ~ 
 (c) 500 g of solvent/efJeueeÙekeâ kesâ 500 g nesles nQ~ 
 (d) 100 mL of solvent/efJeueeÙekeâ kesâ 100 mL nesles nQ~ 

NEET (UG) 17.07.2022 

Ans. (c) : Molality, 
No. of moles of solute

m = 
mass of solvent (kg)

 

  0.5
1 molal = 

w of solvent in (kg)
 

 
0.5

w of solvent (kg) = 
1

 

 = 0.5 kg 

 = 500 gm 
17.  One mole of carbon atom weight 12 g, the 

number of atoms in it is equal to, (Mass of 
carbon-12 is 1.9926 × 10–23 g) 

  Skeâ ceesue keâeye&ve hejceeCeg keâe Yeej 12 g, FmeceW 
hejceeCegDeeW keâer mebKÙee efkeâmekesâ yejeyej nw, 

  (keâeye&ve -12 keâe õJÙeceeve  1.9926 × 10–23 g)  

 (a) 6.022 × 10
23

  (b) 1.2 × 10
23

  

 (c) 6.022 × 10
22

 (d) 12 × 10
22

 

NEET (UG)  14.10.2020,  Phase-II 

Ans. (a) : One mole of carbon atom weight  is 12g.  

 1.9926×10
-23

 g = 1 atom 

 1g → 
23

1

1.9926 10
−×

  

 12g → 
23

1
12

1.9926 −
×

×
 

 = 6.022 ×10
23 

We also know 1 mole  = molar mass (NA) 

           = 6.022 × 10
23

  

18.  Which one of the followings has maximum 
number of atoms ?/efvecveefueefKele ceW mes efkeâmeceW 
hejceeCeg  keâer mebKÙee DeefOekeâlece nesieer? 

 (a) 1 g of Mg(s) [Atomic mass of Mg = 24]  

  Mg(s) keâe 1 g [Mg keâe hejceeCeg õJÙeceeve = 24] 
 (b) 1 g of O2(g) [Atomic mass of O = 16] 

  O2(g) keâe 1 g [O keâe hejceeCeg õJÙeceeve = 16] 

 (c) 1 g of Li(s) [Atomic mass of Li = 7] 

  Li(s) keâe 1 g [Li keâe hejceeCeg õJÙeceeve = 7] 
 (d) 1 g of Ag(s) [Atomic mass of Ag = 108] 

  Ag(s) keâe 1 g [Ag keâe hejceeCeg õJÙeceeve = 108] 

NEET (UG) 13.09.2020 
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Ans. (c):  

Number of atoms in 1g of Mg(s) A

1
N

24
= ×  

    230.25 10= ×  

Number of atoms in 1 g of O2(g) 
A

1
N 2

32
= × ×  

    23AN
0.37 10

16
= = ×  

Number of atoms in 1g  of Li(s) = A

1
N

7
×  

    230.86 10= ×  

Number of atoms in 1g of Ag(s) = 
A

1
N

108
×  

    = 0.56×10
23 

Formula used-  

Number of atoms = A

W
N atomicity

molar mass
× ×   

19.  The density of 2 M aqueous solution of NaOH 
is 1.28 g/cm3. The molality of the solution is 
[Given that molecular mass of NaOH = 40 g 
mol–1] 

  NaOH kesâ 2 M peueerÙe efJeueÙeve keâe IevelJe 1.28 
«ee./mesceer.3  nw~ efJeueÙeve keâer ceesueuelee nesieer~ [efoÙee 
ieÙee nw : NaOH keâe ceesuej õJÙeceeve = 40 g mol–1]  

 (a) 1.32 m (b) 1.20 m 
 (c) 1.56 m (d) 1.67 m 

NEET Odisha (UG) 20.05.2019 

Ans. (d) : Density = 1.28g/cc 

Conc. of solution = 2M 

Molar mass of NaOH = 40g mol
–1

 

Volume of solution = 1L = 1000 mL 

Mass of solution = d × V = 1.28 × 1000 = 1280 g 

mass of solute = n × molar mass = 2×40 = 80 g 

mass of solvent = (1280 – 80)g = 1200 g 

Number of moles of solute = 
80

2
40
=  

molality =
Moleof solute

Weight of solvent (in kg.)
 

molality = 
2×1000

1200
  

 
5

3
= = 1.67m  

20.  The number of moles of hydrogen molecules 
required to produce 20 moles of ammonia 
through Haber's process is:/nwyej Øe›eâce Éeje 
DeceesefveÙee kesâ 20 ceesue yeveeves kesâ efueS DeeJeMÙekeâ 
neF[^espeve DeCegDeeW kesâ ceesueeW keâer mebKÙee nseieer~  

  (a) 20  (b) 30  

 (c) 40 (d) 10 

NEET (UG) 05.05.2019 

Ans. (b): Haber's process 

 N2(g) + 3H2 (g) ��⇀↽��  2NH3 (g) 

 20 moles need to be produced 

 2 moles of NH3 → 3 moles of H2 

Hence 20 moles of 3

3 20
NH 30

2

×
= =  moles of H2 

21.  In which case is number of molecules of water 
maximum? 

  efkeâme efmLeefle ceW peue kesâ DeCegDeeW keâer mebKÙee DeefOekeâlece nw? 
 (a) 18 mL of water/18 mL peue kesâ efueS 
 (b) 0.18 g of water/0.18 g peue kesâ efueS 
 (c) 10

–3
 mol of water/10

–3 ceesue peue kesâ efueS 
 (d) 0.00224 L of water vapours at 1 atm and 273 K 

  1 atm SJeb 273 K hej 0.00224 L peue Jee<he kesâ efueS  
NEET (UG) 06.05.2018 

Ans. (a) :  
(a) Mass of water = v × d = 18 × 1 = 18g [∵ density 

of water is 1 g/cc] 

Molecules of water = mole × NA = A A

18
N N

18
=   

(b) Molecules of water = mole × NA 

                          = A

0.18
N

18
  

                          = 2

A
10 N−  

(c) Molecules of water = mole × NA = 3

A
10 N−   

(d)  Moles of water = 40.00224
10

22.4

−=  

     Molecules of water = mole × NA    = 4

A
10 N−   

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 XY2 and X3Y2.When 0.1 mole 
of XY2 weight 10 g and 0.05 mole of X3Y2 
weights 9g, the atomic weights of X and Y are 

  ceeve ueW efkeâ oes lelJe X Deewj Y efceuekeâj oes Ùeewefiekeâ 
XY2 SJeb X3Y2 osles nw ~ peye 0.1 ceesue XY2 keâe Yeej  
10 g leLee 0.05 ceesue X3Y2 keâe Yeej  9g, nw, lees X  
Deewj Y Yeej nw  

 (a) 40, 30 (b) 60, 40 

 (c) 20, 30 (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 XY2 weighs 10g    

So, x + 2y = 
10

0.1
= 100   ...(i) 

 0.05 mole of X3Y3 weighs 9 gram  

So, 3x + 2y = 
9

180
0.05

=   ...(ii) 

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/peue DeCegDeeW keâer DeefOekeâlece mebKÙee nw :  

 (a) 18 gram of water/18 «eece heeveer ceW  
 (b) 18 moles of water/18 ceesue heeveer ceW  
 (c) 18 molecules of water/heeveer kesâ 18 DeCegDeeW ceW  
 (d) 1.8 gram of water/1.8 «eece heeveer ceW  

RE-AIPMT 25.07.2015 

Ans. (b) :  

• 1.8 gram of water = 
236.023 10

1.8
18

×
×  

                    = 6.023 × 10
22 molecules  

• 18 gram of water = 6.023 × 10
23 

molecules.  

• 18 mole of water = 18 × 6.023 ×10
23

 molecules. 

• 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 NA, is changed from 6.022 
× 1023 mol–1 to 6.022 × 1020 mol–1, this would 
change 

  Ùeefo DeeJeesieeões mebKÙee NA, 6.022 × 1023 mol–1 mes 
heefjJeefle&le neskeâj 6.022 × 1020 mol–1 neslee nw, lees Fmemes 
heefjJele&ve nesiee :  

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

a balanced equation/meblegefuele meceerkeâjCe ceW hejmhej 
jemeeÙeefvekeâ mheerMeerpe keâe Devegheele~  

 (b) The ratio of elements to each other in a 

compound/Ùeewefiekeâ ceW hejmhej lelJeeW keâe Devegheele~   
 (c) The definition of mass in units of grams 

  õJÙeceeve keâer heefjYee<ee g Ùetefveš ceW~ 
 (d) The mass of one mole of carbon 

  Skeâ ceesue keâeye&ve keâe õJÙeceeve~  
RE-AIPMT 25.07.2015 

Ans. (d) : Mass of 1 mole (6.022 × 10
23

 atoms) of 
carbon = 12g.  

If Avogadro number is changed to 6.022 × 10
23  

atom then , 

mass of 1 mole of carbon 

20

23

–3

12 6.022 10

6.022 10

12 10 g

× ×
=

×
= ×

  

25.  A mixture of gases contains H2 and O2 gases in 
the ratio of 1 : 4 (w/w). What is the molar ratio 
of the two gases in the mixture ?  

  Skeâ iewme kesâ efceßeCe ceW H2 SJeb O2 iewme keâe Devegheele 1 : 

4 (w/w) nw~ efceßeCe ceW Fve oesveeW iewmeeW keâe ceesuej 
Devegheele nw: 

 (a) 4 : 1  (b) 16 : 1 

 (c) 2 : 1 (d) 1 : 4 

AIPMT- 03.05.2015 

Ans. (a) : H2 and O2 gases in the ratio 1 : 4  

1 gm H2 = 4 gm O2  

No. of moles 
weight

Molecular weight
=  

lg 4g
So, :

2g / mol (2 16)g / mol×
 

molar ratio

1
82 4 :1

1 2

8

= = =    

26.  1.0 g of magnesium is burnt with 0.56 g O2 in a 
closed vessel. Which reactant is left in excess 
and how much? 

  (At. wt. Mg = 24 ; O=16) 
  1.0 g cewiveeRefMeÙece keâes 0.56 g O2 kesâ meeLe yebo hee$e ceW 

peueeÙee peelee nw~ keâewve mee DeefYekeâejkeâ Mes<e yeÛee jnsiee 
Deewj efkeâlevee? 

  (Mg keâe he. Yee. · 24 SJe O keâe he. Yee. · 16)  

 (a) Mg. 0.16g (b) O2. 0.16g 

 (c) Mg, 0.44 g (d) O2, 0.28 g 

AIPMT-06.05.2014 

Ans. (a) : 1 mole of Mg reacts with  0.56g O2 

1

2
mole of O2 and 1 mole of Mg form one mole of  

MgO. 

 Mg(s)   +   1/2 O2(g) →  MgO  

 1 Mole     1/2 mole       1 mole 

 24 gram      16 gram       40 gram 

 16 g O2 reacts with 24 g of Mg 

 0.56 g O2 will react with 
0.56 24

16

×
=  

                  
0.14 6

0.84g of Mg

= ×

=
 

0.84 g Mg will react with 0.56 g O2. 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 HNO3? (70% by mass) 

  2.0 M HNO3 (Yeej Devegmeej 70%) kesâ 250 mL 

yeveeves ceW efkeâleves «eece meebefõle veeFefš^keâ Decue keâe Ieesue 
ØeÙeesie ceW ueeÙebsies?  

 (a) 54.0 g (b) 45.0 g  

 (c) 90.0 g (d) 70.0 g 

NEET (UG) 05.05.2013 

Ans. (b) : 3

Weight in gram
No. of  moles of  HNO

molecular wt
=   

So, weight (g) = No. of moles × molecular wt. 

No. of moles = Molarity × Volume of solution (V in L) 
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2.0 250

1000

×
=  = 0.5 mole 

Weight (in gram) = 0.5 × 63 = 31.5 

70% by mass means 70 gram HNO3 is present in 100 g 
of solution 

Mass of HNO3 required = 
100

31.5
70
×  

 = 45 gram  

So, 45 gram conc. HNO3 is required to prepare 250ml 
of 2.0 Molar HNO3 solution. 

28.  An excess of AgNO3 is added to 100 mL of a 
0.01 M solution of dichlorotetraaquachromium 
(III) chloride. The number of moles of AgCl 
precipitated would be :-   

  0.01 ceesuej [eF&keäueesjesšsš^eSkeäJee›eâesefceÙece (III) 

keäueesjeF[ kesâ 100 mL efJeueÙeve ceW AgNO3 keâer 
DeefOekeâlece cee$ee efceueeF& ieF&~ AgCl kesâ DeJe#esefhele nesves 
Jeeues ceesueeW keâer mebKÙee nesieer~  

 (a) 0.01 (b) 0.001  

 (c) 0.002 (d) 0.003 

NEET (UG) 05.05.2013 

Ans. (b) ( )2 24
Cr H O C C

+ −  l l reacts with excess 

AgNO3 

( ) –

2 2 34
Cr H O C C Ag NO

+ − +  + → l l  

   0.01M, 100ml 

( )2 2 34
Cr H O C NO AgC  + ↓ l l  

No. of moles = Molarity× Volume (L) 

 
0.01 100 m

1000

×
=

l
 

 = 0.001 mole 

� According to chemical equation 1 mole complex 

reacts with 1 mole of AgNO3 and one mole AgCl 

precipitated. Therefore, 0.001 mole complex will 

produce 0.001 mole of AgCl. 

29.  6.02 ×1020 molecules of urea are present in 
100mL of its solution. The concentration of 
solution is :-  

  ÙetefjÙee kesâ 100 mL efJeueÙeve ceW Fmekesâ 6.02 ×1020 DeCeg 
GheefmLele nw, Fme efJeueÙeve keâer meebõlee nesieer  

 (a) 0.1 M (b) 0.02 M  

 (c) 0.01 M (d) 0.001 M 

NEET (UG) 05.05.2013 

Ans. (c): We know that 1 mole of any substance 

contains 236.022 10× no of particles of that substance. 

Given number of particles = 6.022×10
20

  

 Volume = 100 ml = 0.1 litre 

   23 6.022×10 1 mole=∵  

 
20 20

23

 6.022×10 1 6.022 10
 

6.022 10particles

∴ × ×
=

×
 

 31 10 mole−= ×  
 = 0.001 mole 

Concentration (molarity)  

 
No of  moles of  solute (urea)

Volume of  solution
=  

 =
0.001

0.1
 

 = 0.01 M 

30.  Which has the maximum number of molecules 
among the following?/efvecve ceW mes efkeâmeceW DeCegDeeW 
keâer mebKÙee DeefOekeâlece nesieer? 

 (a) 64 g SO2  (b) 44 g CO2  

 (c) 48 g O3 (d) 8 g H2 

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 ×NA   

 Moles of CO2 = 
44

44
= 1 mole 

 Moles of O3 = 
48

48
= 1 moles  

 Moles of H2 = 
8

2
= 4 moles 

 Moles of SO2 = 
64

64
= 1 moles 

Hence, 8 g H2 has maximum number of molecules.  

31.  Mole fraction of the solute in a 1.00 molal 
aqueous solution is :/1.00 ceesueue peueerÙe efJeueÙeve 
ceW Iegefuele keâe ceesue ØeYeepe nw : 

 (a) 1.7700 (b) 0.1770 
 (c) 0.0177 (d) 0.0344 

AIPMT (Screening)-2011 

Ans. (c) : 1 molal aqueous solution means 1 mole of 

solute is present in 1000 g of water  

1 kg of H2O
1000

55.56
18

= =  

Xsolute = 
1 1

=
1000 56.5

1+
18

 = 0.0177      

32.  10 g of hydrogen and 64 g of oxygen were filled 
in a steel vessel and exploded. Amount of water 
produced in this reaction will be -  

  10 g neF[^espeve leLee 64 g Dee@keämeerpeve keâer Skeâ mšerue 
hee$e ceW Yejkeâj efJemheâesefšle efkeâÙee ieÙee~ Fme DeefYeef›eâÙee 
ceW yeveves Jeeues heeveer keâer cee$ee nesieer -  

 (a) 1 mol/ 1 ceesue (b) 2 mol / 2ceesue 
 (c) 3 mol/ 3 ceesue (d) 4 mol/ 4 ceesue 

AIPMT-2009 

 



NEET Chemistry Planner 20 YCT 

Ans. (d) :  

H2 + ½ O2 →H2O 

2g 16 g 18g 

1 mol 0.5mol 1 mol 

10g of H2 = 5 mole and 64 g of O2 = 2 mol 

∴ In this reaction, oxygen is the limiting reagent so 
amount of H2O produced depends on that of O2. Since 
0.5 mol of O2 gives 1 mole of H2O 

∴ 2 mol of O2 will give 4 mole of H2O    

33.  What volume of oxygen gas (O2) measured at 
0ºC and 1 atm pressure, is needed to burn 
completely one litre, of propane gas (C3H8) 
completely measured under the same 
conditions?  

  1 L Øeeshesve iewme (C3H8) (efpemekeâe DeeÙeleve 0ºC leLee 1 

atm hej efueÙee ieÙee nw) kesâ onve kesâ efueS Fmeer 
heefjefmLele ceW (DeLee&led 0ºC leLee 1 atm hej), 
Deekeämeerpeve iewme keâe efkeâlevee DeeÙeleve DeeJeMÙekeâ nesiee ? 

 (a) 5 L  (b) 10 L  

 (c) 7 L (d) 6 L 

AIPMT-2008 

Ans. (a) : In a balanced chemical reaction for the 

combustion of propane, volume of oxygen and propane 

required is 

( ) ( ) ( )3 8 2 2 2C H g 5O g 3CO (g) 4H O g+ → +  

 1 vol 5vol 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 

(C3H8) under the same condition is 5L.     

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 HCl ?  

  6.5 g of PbO SJeb 3.2 g keâer Øeefleef›eâÙee Éeje ues[ (II) 

keäueesjeF[ kesâ efkeâleves ceesue yeveWies?   
 (a) 0.011 (b) 0.029  

 (c) 0.044 (d) 0.333 

AIPMT-2008 

Ans. (b) : As given,  

( )6.5
nPbO 0.029 atomicmassof PbO 223

223
= = =  

( )3.2
nHCl 0.877 atomic mass of HCl 36.5

36.5
= = =  

The reaction is  

2 2PbO 2HCl PbCl H O+ → +  
In the given reaction PbO will be limiting reagent 

because it is completely consumed and produced 0.029 

mol of PbCl2.    

35.  Volume occupied by one molecule of water 
(density = 1g cm–3) is :  

  peue (IevelJe 1g cm–3) kesâ DeCeg keâe DeeÙeleve nw : 
 (a) 3.0 × 10

–23
 cm

3 

 (b) 5.5 × 10
–23

 cm
3
  

 (c) 9.0 × 10
–23

 cm
3 

 (d) 6.023 × 10
–23

 cm
3
 

AIPMT-2008 

Ans. (a) : 1 mole = 6.023 × 10
23

 molecule. 

18g = 6.02 × 10
23

 molecule  

18g = mass of 6.02 × 10
23

 water molecule 

Mass of water molecule = 
23

18
g.

6.023 10×
  

Density = 1g cm
–3

 

 

Volume = 
Mass of one water molecule

Density
 

 = 3
23

18
cm

6.23 10 1× ×
=2.88×10

-23
 

 = 3.0 × 10
–23 

cm
3
   

36.  The maximum number of molecules is present 
in:- /DeefOekeâlece DeCegDeeW keâer mebKÙee heeÙeer peeleer nw:- 

 (a) 5L of N2 gas at STP/ STP hej N2 iewme kesâ 5L ceW   
 (b) 0.5 g of H2 gas/ H2 iewme kesâ 0.5 g ceW   
 (c) 10g of O2 gas/ O2 iewme kesâ 10g ceW  
 (d) 15 L of H2 gas at STP 

  STP hej H2 iewme kesâ 15 L ceW  
AIPMT-2004 

Ans. (d) : 1 mole of any gas = NA molecules  

 [NA = 6.022 × 10
23

]  

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. 

(i) No. of moles in 15L of H2 gas at STP = 
5L

22.4L

1
  

                                                             = 0.67 moles 

(ii) 0.5 g of H2 gas = 
1

0.5g
0.25moles

2gm mol
−
=  

(iii) Number of moles in 10g of O2 gas = 
1

10g

32g mol
−

 

  = 0.312 moles  

(iv) Number of moles in 5L of N2 gas at STP  

= 
5L

0.22 moles
22.4L

=  

Thus, 15L of H2 gas at STP has the maximum number 

of molecules.       

37.  Which has maximum molecules:  
  efkeâmeceW DeefOekeâlece DeCeg nQ -  
 (a) 7 gm N2  (b) 2 gm H2  

 (c) 16 gm NO2 (d) 16 gm O2 

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., 6.022×10

23
 

Number of moles, 
(a) The number of moles of 7gN2, 
Molar mass of N2 = 28g/mol 

Number of moles =  

 2

2

Weight of N 7
0.25 moles.

Molecular weight of N 28
= =  

(b) The number of moles 2g H2,  
Molar mass of H2 = 2 g/mol 
Number of moles =       

 2

2

Weight of H 2
1 mole.

Molecular Weight of H 2
= =  

(c) The number of moles of 16g NO2 , 
Molar mass of NO2 = 14 +2×16 = 46g/mol 
Number of moles = 

 2

2

Weight of NO 16
0.347moles

Molecular weight of NO 46
= =  

 (d) The number of moles of 7g O2, 

 Molar mass of O2 = 2×16 = 32g/mol 
Number of moles = 

 2

2

Weight of O 16
0.5moles

Molecular weight of O 32
= =  

Thus, H2 has the maximum number of moles. Hence, it 
has maximum number of molecules. 

38.  Molarity of liquid HCl if density of liq. HCl is 
1.17 gm/cc : - 

  õefJele HCl kesâ efJeefueÙeve keâer ceesuejlee keäÙee nesieer Ùeefo 
Fmekeâe IevelJe 1.17 gm/cc nw- 

 (a) 36.5  (b) 18.25  
 (c) 32.05 (d) 42.10 

AIPMT-2001 
Ans. (c) : Density = 1.17 g/cc = 1170 g/L 

The molar mass of HCl = 36.5 

Molarity of Solution 
m 1 Density in g / L

V M Molecular Weight
= × =  

                                                 
1170

M 32.05M
36.5

= =  

39.  Sp. vol. of cylinderical virus particle is 6.02 × 
10–2 cc/gm. Whose radius and length are 7 Å & 
10Å respectively. If NA = 6.02 × 1023. Find mol. 
wt. of virus : - 

  Skeâ yesueveekeâej JeeÙejme keâCe efpemekeâer ef$epÙee 7Aº leLee 
uecyeeF& 10Aº nw, Fmekeâe efJeefMe° DeeÙeleve 6.02 × 10–2 

cc/gm nw Ùeefo DeeJeesieeões mebKÙee 6.02 × 1023 ceesue nw, 
lees JeeÙejme keâe DeeefCJekeâ õJÙeceeve %eele keâerefpeS  

 (a) 15.4 kg/mol.  (b) 1.54 × 10
4
 kg/mol.  

 (c) 3.08 × 10
4
 kg/mol. (d) 3.08 × 10

3
 kg/mol. 

AIPMT-2001 
Ans. (a) : Specific volume (Volume of 1g) cylindrical 
virus particle = 6.02 × 10

–2
 cc/g 

Radius of Virus (r) = 7 × 10
-8

 cm 

Length of Virus (l) = 10 × 10
-8

 cm 

Volume of Virus = π r
2
l = 8 2 822

(7 10 ) 10 10
7

− −× × × ×  

                          = 154 × 10
-23

 cc 
Weight  of one virus particle                   

                                      =
-23

-2

Volume 1.54×10
=

Specific volume 6.02×10
 

∴ Molecular weight of virus = weight of NA particle 

 
23

23

2

154 10
6.023 10

6.02 10

−

−

×
= × ×

×
 

 = 15400 g/mol = 15.4 kg/mol   

40.  Volume of CO2 obtained by the complete 
decomposition of 9.85 gm. BaCO3 is: 

  9.85 gm. BaCO3 kesâ hetCe& efJeIešve mes Øeehle CO2 keâe 
DeeÙeleve nw –    

 (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 CO2 at STP = 22.4 liter  

Volume of CO2 obtained after complete decomposition 
of 9.85 gm of BaCO3 is:  

BaCO3 → BaO + CO2 

No. of moles of BaCO3 obtained = 
9.85

197
     = 0.05 mole  

As 1 mole of BaCO3 gives 1 mole of CO2, 
So, number of moles of CO2 obtained = 0.05 mole   

∴ Volume of CO2 obtained at STP = 22.4 × 0.05  

    = 1.12 liter   

41.  Mole ratio of H2 and O2 gas is 8 : 1 what will be 
the ratio of wt. 

  neF[^espeve leLee Dee@keämeerpeve iewme keâe keâe ceesue Devegheele 8 

: 1 nw, lees Yeej keâe Devegheele keäÙee nesiee :- 

 (a) 1 : 1 (b) 2 : 1  

 (c) 4 : 1 (d) 1 : 2 

AIPMT-1999 
Ans. (d): Mole ratio of H2 and O2 = 8 : 1 

We know that –  

Moles = 
Mass of element

Molar mass

 
 
 

 

2

2

H

O

n

n
 = 

8

1
= 

2

2

H

O

W

2
W

32

 

2 2

2 2

H H

O O

w w32 1
8

w 2 w 2

 
⇒ × = ⇒ = 

  
 

2 2
H : O 1: 2∴ =  

42.  What is false for mole fraction 
  ceesue efYeVe kesâ efJe<eÙe ceW DemelÙe keâLeve nw- 

 (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.  4NH3 + 5O2 →→→→ 6H2O + 4NO 
  When one mole ammonia and one mole 
  oxygen taken:/1 ceesue DeceesefveÙee leLee 1 ceesue 

Dee@keämeerpeve uesves hej– 
 (a)  Oxygen is completely consumed  

  Dee@keämeerpeve hetCe&leÙee Kelce nes peeSieer 
 (b) Ammonia is completely consumed   

  DeceesefveÙee hetCe&leÙee Kelce nes peeSieer 
 (c) Both (1) and (2) are correct 

  oesveeW (1) Je (2) mener 
 (d) No one is correct/keâesF& Yeer mener veneR  

AIPMT-1998 

Ans. (a) : 4NH3 + 5O2 → 4NO + 6H2O 

    1NH3 + 1.25O2 → +1NO + 1.5H2O 

Hence, 1 mole of NH3 reacts with 1.25 mole of O2 to 
produce 1 mole of NO and 1.5 moles of H2O. 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 H2 =0.089 g/L)  

  Jee<heerkeâjCe hej, 0.24g Jee<heMeerue iewme NTP hej 45 mL 
Jee<he oslee nw, lees heoeLe& keâe Jee<he IevelJe keäÙee nesiee~ 
(H2 keâe IevelJe =0.089 g/L) 

 (a) 95.93  (b) 59.93  

 (c) 95.39 (d) 5.993 

AIPMT-1996 
Ans. (b): Weight of the gas = 0.24g 

Volume of the gas = 45ml 

Converting it into liter = 0.045 liter  

Density of H2= 0.089 

Weight of 45ml of H2 = Density × Volume 

          = 0.089×0.045 

          = 4.005×10
–3

g  

weight of certain volumeof substance
Vapour density=

weight of same volume of hydrogen

                          =
–3

0.24
59.93

4.005 10
=

×
 

45.  The number of atoms in 4.25 g of NH3 is 
approximately  

  NH3 kesâ 4.25g ceW hejceeCegDeeW keâer mebKÙee ueieYeie nw- 
 (a) 4×10

23
  (b) 2×10

23
   

 (c) 1×10
23

 (d) 6×10
23 

AIPMT-1999 
Ans. (d) : Molecular mass of NH3 = 14+3×1=17 

No. of moles =
4.25

0.25
17

=  

∵1 mole ammonia molecule has 4 atoms (3 H-atom 
and 1 N-atom). So,  
1 mole of NH3 = 4×6.022 × 10

23
 atoms 

0.25 mole = 0.25×4×6.022×10
23

   = 6×10
23

    

46.  The number of gram molecules of oxygen in 
6.02 × 1024 CO molecules is  

  keâeye&ve ceesveeskeämeeF[ (CO) kesâ 6.02 × 1024 DeCegDeeW ceW 
Dee@keämeerpeve kesâ «eece DeCegDeeW keâer mebKÙee efkeâleveer nw? 

 (a) 10 g molecules/10 «eece DeCeg 
  (b) 5 g molecules/ 5 «eece DeCeg 
 (c) 1 g molecule/1 «eece DeCeg  
 (d) 0.5 g molecules./0.5 «eece DeCeg 

AIPMT-1990 
Ans. (b) : 1 mole CO equivalent  contains. 6.023×10

24
 

molecules of CO. 

6.023×10
24

 molecules of CO contain 6.023×10
23

 atoms 
of O.   

No. of gram atoms of CO = 
24

23

6.02 10
10

6.02 10
gm

×
=

×
 

In oxygen molecules there are 2 atoms.  

No. of gm molecules of oxygen  

=
10gm

= 5gmmolecules
2atom

 

47.  Ratio of CP and Cv 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  

  efkeâmeer iewme 'X' kesâ efueS CP leLee  Cv keâe Devegheele 1.4 nw~ 
meeceevÙe leehe Deewj oeye (NTP) hej 11.2 ueeršj 'X' iewme 
ceW GheefmLele Fmekesâ hejceeCegeDeeW keâer mebKÙee efkeâleveer nesieer? 

 (a) 6.02 × 10
23

  (b) 1.2 ×10
23

   

 (c) 3.01 ×10
23

   (d) 12 × 10
23

 

AIPMT-1989 

Ans. (a) :   P

V

C
= γ = 1.4

C
 

If, γ = 1.4 then gas is diatomic. 

At NTP, 1 mole of gas occupies = 22.4L 

So, 11.2 L of gas 
1

11.2 mole
22.4

= ×  

1 mole of gas contains = 6.022 ×10
23

 molecules  

So, 
11.2

22.4
mole of gas contain =

23 11.2
6.022 10

22.4
× ×  

          = 3.01×10
23

 molecules 

As given gas 'X' is diatomic, so one molecule of gas has 
two atoms. Then, 

No. of atoms in 11.2L gas 

= no. of atom in a molecule × 3.01×10
23

atoms 

    = 2× 3.01×10
23

 = 6.023×10
23

. 

48.  The number of oxygen atoms in 4.4 g of  CO2 is 
  4.4 g keâeye&ve [eFDee@keämeeF[ (CO2) ceW Dee@keämeerpeve kesâ 

hejceeCegDeeW keâer mebKÙee nw- 
 (a) 1.2 ×10

23
  (b) 6 ×10

22
   

 (c) 6 ×10
23

 (d) 12 ×10
23 

AIPMT-1989 
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Ans. (a) : Molecular weight of CO2 = 12+16×2 = 44  

No. of moles = 
4.4

0.1
44

moles=  

In a molecule of CO2, there is two oxygen atom. 
No. of oxygen atom = 2×0.1 ×6.022×10

23
  

      = 0.2 ×6.022×10
23

 
      = 1.2×10

23
 

49.  1cc N2O at NTP contains  
  meeceevÙe leehe Deewj oeye (NTP) hej 1cc N2O ceW nesles nQ- 

 (a) 
1.8 22

10
224

× atoms  / 
1.8 22

10
224

×  hejceeCeg  

 (b) 
6.02 23

10
22400

× molecules  / 
6.02 23

10
22400

× DeCeg 

 (c) 
1.32 23

10
224

× electrons  / 
1.32 23

10
224

×  Fueskeäš^eve 

 (d) all of the above/Ghejesòeâ kesâ meYeer   
AIPMT-1988 

Ans. (d) : 1 mole N2O = 22400 cc N2O  

[ ]1 mole 22.4L=∵  

1 cc N2O =
23

6.02 10

22400

×
molecules  

23
1 mole 6.022 10 constituent = × ∵  

Every N2O molecules contains 3 atoms. 

1cc of N2O = 
23 24

3 6.02 10 1.8 10

22400 22400

× × ×
=  

In a N2O molecule, there is 22 electron  

1cc N2O =
23

236.02 10 1.32
22 10

22400 224
electron

×
× = ×  

50.  The amount of zinc required to produce 224 ml 
of H2 at STP on treatment with dilute H2SO4 
will be 

  leveg H2SO4 kesâ meeLe STP hej 224 mL H2 keâe 
Glheeove keâjves kesâ efueS DeeJeMÙekeâ efpebkeâ keâer cee$ee 
nesieer- 

 (a) 65g (b) 0.065 g  

 (c) 0.65 g (d) 6.5 g 

AIPMT-1996 

Ans. (c) :    Zn+H2SO4 →ZnSO4+H2 

One mole of Zn react with 1 mole of H2SO4 to produce 
1 mole of H2.  

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 H2SO4 to produce 224 
ml of Hydrogen.  

51.  At STP the density of CCl4 vapour in g/L will 
be nearest to 

  ceevekeâ leehe Deewj oeye (STP) hej Jee<heerÙe CCl4 keâe 
IevelJe g/L ceW, efvecveefueefKele ceW mes efkeâmekesâ efvekeâš nesiee? 

 (a) 6.87  (b) 3.42  

 (c) 10.26 (d) 4.57 

AIPMT-1988 

Ans. (a) : 
mass

Density =
Volume

 

Mass of CCl4 = 154 g 

Volume occupied by STP = 22.4litre  

Density =
154

6.87 /
22.4

= g litre   

 5.  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)   
  Skeâ Ùeewefiekeâ X ceW A kesâ 32%, B kesâ 20% Deewj Mes<e 

ØeefleMele C kesâ nQ~ leye X keâe cetueevegheeleer met$e nw: 
  (efoÙee ieÙee nw: DeeefCJekeâ õJÙeceeve A = 64; B = 40; C 

= 32 u) 
 (a) ABC3 (b) AB2C2  
 (c) ABC4 (d) A2BC2 

NEET (UG) - 05.05.2024 
Ans.(a) : 
Elem
ent 

Mass 
percentage 

No. of 
moles 

No. of 
moles in 
smallest 
number 

Simplification 
whole number 

A 32% 32 1

64 2
=

 

1
2

2
×  

1 

B 20% 20 1

40 2
=

 

1
2

2
×  

1 

C 48% 48 3

32 2
=

 

3
2

2
×  

3 

So, impirical formula of  
2 = A:B:C 
 1:1:3 
The correct impirical formula of compounds ABC3 

53.  The number of moles of oxygen in one litre of 
air containing 21% oxygen by volume, under 
standard conditions, is  

  meeceevÙe efmLeefle ceW Skeâ ueeršj nJee (efpemekeâe 21³ 
DeeÙeleve O2 iewme nesleer nw~) ceW ceewpeto Dee@keämeerpeve kesâ 
ceesueeW keâer mebKÙee nw- 

 (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 
21

1000
100

= ×  

                210= ml     
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% 
H2SO4 by mass and has a density of 1.80 gmL–1. 
Volume of acid required to make 1 litre of 0.1 
M H2SO4 solution is:  

  meevõ peueerÙe meuHeäÙetefjkeâ Sefme[ cee$ee keâer Âef„ 98% 

H2SO4 nw leLee Gmekeâe IevelJe 1.80 gmL–1 nw~ 0.1 M 

H2SO4 kesâ 1 ueeršj efJeueÙeve lewÙeej keâjves kesâ efueS 
Ssefme[ keâe DeeÙeleve DeeJeMÙekeâ nw:-  

 (a) 5.55 mL  (b) 11.10 mL  
 (c) 16.65 mL (d) 22.20 mL 

AIPMT-2007 

Ans. (a) : 98% by weight 2 4
2 4

98g H SO
H SO

100g solution
=  

Volume of 100g solution 
mass 100

55.5 ml
density 1.8

= = =   

For, 0.1 M we needed 9.8 g H2SO4  

55.55 ml  solution  = 98g acid  

5.55 ml solution = 9.8 g acid = 0.1 molar acid 

55. What mass of 95% pure CaCO3 will be 
required to neutralise 50 ml of 0.5 M HCl 
solution according to the following reaction? 

 efvecveefueefKele DeefYeef›eâÙee kesâ Devegmeej 0.5 M HCl 

efJeueÙeve kesâ 50 mL keâes Goemeerve keâjves kesâ efueS 95% 

Megæ CaCO3 kesâ efkeâleves õJÙeceeve keâer DeeJeMÙekeâlee nesieer? 
 (((( )))) (((( )))) (((( )))) (((( )))) (((( ))))23 s aq 2 aq 2 g l

CaCO +2HCl CaCl +CO +2H O→→→→  

 [Calculate up to second place of decimal point] 
 (oMeceueJe efyevog kesâ otmejs mLeeve lekeâ heefjkeâefuele keâerefpeS) 

 (a) 9.50 g (b) 1.25 g  
 (c) 1.32 g (d) 3.65 g 

NEET (UG) 17.07.2022 

Ans. (c) : 
0.5 50

nHCl 0.025mole
1000

×
= =  

 
HCl

W 0.025 36.5 0.9125g= × =   
 

3CaCOM 100g / mol=  
From the given reaction- 

 
3

2 36.5g HCl requires CaCO 100g× =  

3

100
0.9125 g HCl requires CaCO 0.9125 1.25g

2 36.5
= × =
×

 

Mass of 95% pure CaCO3 
1.25 100

1.32g
95

×
= =  

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

  20.0 g cewiveerefMeÙece keâeyeexvesš kesâ vecetves keâes iece& keâjves hej 
DeheIeefšle neskeâj keâeye&ve [eF& Dee@keämeeF[ SJeb 8.0 g 

cewiveerefMeÙece Dee@keämeeF[ oslee nw~ vecetves ceW cewiveerefMeÙece 
keâeyeexvesš keâer Megælee keâe ØeefleMele keäÙee nesiee?  

 (a) 60 (b) 84 
 (c) 75 (d) 96 

  (he. Yeej : Mg = 24) 
RE-AIPMT 25.07.2015 

Ans. (b) : MgCO3(s) 
∆→MgO(S) + CO2(g) 

       84g      40g 

84g of MgCO3 gives 40g of MgO 

∴ 20g of MgCO3 gives 
40

20
84
×  = 9.52g of MgO 

 Actual yield  = 8g of MgO 

  ∴ % Purity = 
8

100 84%
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 :  

  Skeâ keâeye&efvekeâ Ùeewefiekeâ ceW keâeye&ve, neF[^esspeve leLee 
Dee@keämeerpeve GheefmLele nQ~ Fmekeâe leeeflJekeâ efJeMues<eCe C, 

38.71% leLee H, 9.67% oslee nw~ Ùeewefiekeâ keâe 
cetueevetheeleer met$e nesiee :- 

 (a) CHO  (b) CH4O  

 (c) CH3O (d) CH2O 

AIPMT-2008 

Ans. (c) :  
Element % Atomic 

Mass 
Mole Simple 

ratio 
C 38.71 12 38.71

3.22
12

=  3.22
1

3.22
=  

H 9.67 1 9.67
9.67

1
=  

9.67
3

3.22
=  

O 51.62 16 51.62
3.22

16
=  3.22

1
3.22

=  

Hence empirical formula  of the compound would be 

CH3O 

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

  Skeâ lelJe, X keâe mecemLeeefvekeâ mebIešve efvecve nw: 
  200X : 90% 
  199X : 8.0% 
  202X : 2.0% 
  The weighted average atomic mass of the 

naturally-occurring element X is closest to: 
  Yeej keâer Âef„ mes, Øeeke=âeflekeâ ™he mes Øeehle X lelJe keâer Deewmele 

hejceeCeg mebnefle efvecve ceW mes efkeâmekesâ efvekeâšlece nesieer? 
 (a) 199 amu (b) 200 amu  

 (c) 201 amu (d) 202 amu 

AIPMT-2007 

Ans. : (b) Given data : 

Element  Abundance  Atomic mass  
X

200
 90% 200 

X
199 8.0% 199 

X
202 2.0% 202 

Formula : 

Average atomic mass = (Atomic mass of X
200

 × 

abundance + atomic mass of X
199

 × abundance + 
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atomic mass of X
202

×abundance)/100   

                                   

200 90 199 8.0 202 2.0

100

× + × + ×
=   

                                   
18000 1592 404

100

+ +
=  

                                   199.96 200= ≈ amu 

59.  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:  

  nwyej Øe›eâce ceW DeefYeef›eâÙee kesâ efueS 30 ueeršj 
[eFneF[^espeve SJeb 30 ueeršj [eFveeFš^espeve ueer ieF& 
efpemeceW Dehesef#ele Glheeo keâer  kesâJeue 50% Øeeefhle ngF&~ 
Ghejesòeâ heefjefmLeefle ceW Deblele: iewmeerÙe efceßeCe keâe keäÙee 
mebIešve nesiee: 

 (a) 20 litres ammonia, 20 litres nitrogen, 20 litres 

hydrogen /20 ueeršj DeceesefveÙee, 20 ueeršj veeFš^espeve 
20 ueeršj neF[^espeve  

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

hydrogen/10 ueeršj DeceesefveÙee, 25 ueeršj veeFš^espeve 
15 ueeršj neF[^espeve  

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

hydrogen/20 ueeršj DeceesefveÙee, 10 ueeršj veeFš^espeve 
30 ueeršj neF[^espeve 

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

hydrogen/20 ueeršj DeceesefveÙee, 25 ueeršj veeFš^espeve 
15 ueeršj neF[^espeve 

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 NH3 = 
50

20 10L
100

× =  

So, 2x 10 x 5= ⇒ =  

3
NH 10L→  

( )2N 30 x 30 5 25L→ − = − =   

( )2
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:  

  Skeâ keâeye&efvekeâ Ùeewefiekeâ ceW C, H leLee N keâer ØeefleMelelee 
›eâceMe: 40³, 13.3³ leLee 46.7³ nw, lees Ùeewefiekeâ keâe 
cetueevegheeleer met$e nw -  

 (a) C3H13N3  (b) CH2N  

 (c) CH4N (d) CH6N 

AIPMT-2002 

Ans. (c) : Table for empirical Formula  

Element  % At wt. Relative 

Number 
Ratio 
element
s 

C 40% 12 40
3.33

12
=  

3.33
1

3.33
=

 

H 13.3% 1 13.3
13.3

1
=

 

13.3
4

3.33
=

 

N 46.7% 14 46.7
3.33

14
=

 

3.33
1

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 : - 

  heje@keämeer[sme SveneF[^me SvpeeFce ceW Se keâer Yeej mes 
0.5% cee$ee nw (he. Yeej = 78.4 nw) heje@keämeer[sme 
SveneF[^me keâe vÙetvelece DeCegYeej nw - 

 (a) 1.568 × 10
4
  (b) 1.568 × 10

3
  

 (c) 15.68 (d) 2.136 × 10
4
 

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 
100

78.4
0.5

×  

41.568 10= ×   

62.  Oxidation numbers of A, B and C are + 2, +5 
and – 2 respectively possible formula of 
compound is: 

  A, B Deewj C kesâ Dee@keämeerkeâjCe Debkeâ ›eâceMe: +2, +5 Deewj  
–2 nw~ Ùeewefiekeâ keâe mebYeeefJele met$e nw –   

 (a) A2(BC2)2  (b) A3(BC4)2  

 (c) A2(BC3)2 (d) A3(B2C)2 

AIPMT-2000 
Ans. (b) : Using trial and error method,  

 A3 (BC4)2 

Overall compound should be neutral, let's check charge 
on  

A = 3 × 2 = +6  

Charge on (BC4)2 = 5 + (–8) × 2 = –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/ Skeâ Ùeewefiekeâ ceW Meeefceue keâeye&ve, 
neF[^espeve Je Dee@keämeerpeve nw~ Ùeefo C = 40% H =  

6.67% lees Ùeewefiekeâ keâe cetueevetheeleer met$e keäÙee nesiee :- :  

 (a) CH2O  (b) CH4O  

 (c) CH4O2 (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 = 
40

12
= 3.33 mol 

number of moles of O = 
53.3

16
= 3.33 mol 

number of moles of H = 
6.67

1
= 6.67 ≈ 6.7  

The mole ratio C : H : O  = 
3.33 6.7 3.33

: :
3.33 3.33 3.33

 

               = 1 : 2 : 1 

The empirical formula = CH2O 

64.  Percentage of C, H & N are given as follows: 
  C = 40% H = 13.33% N = 46.67% 
  The empirical formula will be:  
  C, H Je N keâer ØeefleMelelee oer ieF& nw, Ùeewefiekeâ keâe 

cetueevegheeleer met$e keäÙee nesiee– 
  C = 40% H = 13.33% N = 46.67% 
 (a) CH2N  (b) C2H4N  

 (c) CH4N (d) CH3N 

AIPMT-1998 

Ans. (c) : 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
40

3.33
12

= =  

Moles of H
13.33

13.33
1

= =  

Moles of N
46.6

3.33
14

= =  

Now divide each mole value by lowest value of n as: 

 
3.33

C 1
3.33

= =  

 
13.33

H 4.00
3.33

= =  

 
3.33

N 1
3.33

= =  

The empirical formula is CH4N 

65.  Boron has two stable isotopes, 10B (19%) and 
11B (81%). Calculate average at. wt. of boron 
in the periodic table. 

  yeesje@ve kesâ oes mLeeÙeer mecemLeeefvekeâ nQ,  10B (19%) leLee 
11B (81%) DeeJeòe& meejCeer ceW yeesje@ve kesâ efueS Deewmele 
hejceeCeg Yeej nw- 

 (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 = 

 
% abundant × atomic mass

100

∑
 

=
19 10 81 11

100

× + ×
 

=
190 891 1081

100 100

+
=  

= 10.81 

66.  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 

  nerceesiueesefyeve ceW ueewn keâCeeW keâe Yeej 0.334³ neslee nw~ 
nerceesiueesyeerve keâe hejceeCeg õJÙeceeve ueieYeie 67200 nw~ 
nerceesiueesefyeve kesâ efueS DeCeg ceW ueewn keâCe (ueewn keâCe 
keâe hejceeCeg õJÙeceeve · 56) kesâ hejceeCeg keâer mebKÙee 
efkeâleveer nw?   

 (a) 4 (b) 6  

 (c) 3 (d) 2 

AIPMT-1998 

Ans. (a) : Molecular weight of haemoglobin is 

approximately 67200 which contains 0.334% of iron by 

weight  

Weight of iron =
0.334

67200
100

× = 224.4  

∴ The number of Fe atoms in one Hb molecules 

No. of Fe atoms =
weight of iron in haemoglobin

atomic weight of iron
 

         = 
224.4

4.007
56

= 4≈    

67.  Which of the following fertilizers has the 
highest nitrogen percentage?  

  efvecveefueefKele ceW mes efkeâme GJe&jkeâ ceW veeFš^espeve keâer 
ØeefleMele cee$ee meyemes DeefOekeâ nesleer nw? 

 (a) Ammonium sulphate/DeceesefveÙee meuhesâš   

 (b) Calcium cyanamide/kewâefumeÙece meeÙeveeceeF[   

 (c) Urea/ÙetefjÙee  
 (d) Ammonium nitrate/DeceesefveÙece veeFš^sš 

AIPMT-1993 
Ans. (c) : Ammonium sulphate = (NH4)2SO4 

Calcium cyanamide = CaCN2  

Formula of Urea = NH2CONH2 

Ammonium nitrate = NH4NO2   

% of nitrogen- 

 (NH4)2 SO4 =
28

100 21.21%
132

× =  

CaCN2 =
28

100 35%
80
× =  

CO (NH2)2 = 
28

100 46.6%
60
× =   

NH4NO2 = 
28

100 35%
80
× =  
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02.  
Structure of Atom 

 

1. Discovery of Sub-atomic 
Particles 

 
1.  Which of the following pairs of d-orbitals will 

have electron density along the axis? 
  efvecve ceW mes d-keâ#ekeâeW kesâ efkeâme Ùegice ceW Fueskeäš^e@ve 

IevelJe De#eeW kesâ DevegefoMe nw ? 
 (a) 2z

d , dxz  (b) dxz, dyz  

 (c) 2z
d , 2 2x y

d
−

 (d) dxy 2 2x y
d

−  

NEET (UG) 24.07.2016,  Phase-II 

Ans. (c) : 2z
d , 2 2x y

d
−

 pair of orbitals have electron 

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

  
2.  The total number of atomic orbitals in fourth 

energy level of an atom is:/Skeâ hejceeCeg kesâ ÛeewLes 
Tpee& mlej ceW hejceeCeg Dee@efye&šueeW keâer kegâue mebKÙee nw- 

 (a) 4 (b) 8  
 (c) 16 (d) 32 

AIPMT (Screening)-2011 

Ans. (c) : Total number of atomic orbitals in any energy 
level is given = n2  
Where, n = energy level  
∴ Number of atomic orbitals in fourth 
energy level = 42 = 16 

3.  The measurement of the electron position is 
associated with an uncertainty in momentum, 
which is equal to 1 × 10–18 g cm s–1. The 
uncertainty in electron velocity is :  

  (Mass of an electron is 9 × 10–28 g)  
  Fueskeäš^e@ve keâer efmLeefle keâe ceeheve, mebJesie ceWs Deefveef§elelee 

mes mebyeefvOele nw pees efkeâ 1 × 10–18 g cm s–1 kesâ yejeyej nw 
Fueskeäš^e@ve kesâ Jesie Deefveef§elelee nw, (Fueskeäš^e@ve keâer mebnefle 
9 × 10–28 g)  

 (a) 1 × 105 cm s–1  (b) 1 × 1011 cm s–1  

 (c) 1 × 109 cm s–1 (d) 1 × 106 cm s–1 

AIPMT-2008 

Ans. (c) : Uncertainty in momentum (m∆v) = 1 × 10 –18 
g cm s–1 

Uncertainty in velocity ∆v 

 = 
18

1 9 1

28

1 10
g cms 1.1 10 cms

9 10

−
− −

−

×
= ×

×
     

4.  Given: The mass of electron is 9.11 × 10–31Kg 
Planck constant is 6.626 × 10–34Js, the 
uncertainty involved in the measurement of 
velocity within a distance of 0.1Å is:- 

  efoÙee ieÙee: Fueskeäš^e@ve keâe õJÙeceeve 9.11 × 10–31Kg  
hueebkeâ efmLejebkeâ 6.626 × 10–34Js nw, 0.1Å keâer otjer kesâ 
Debleie&le Jesie kesâ ceeheve ceW efveefnle Deefveef§elelee nw:-  

 (a) 5.79 × 106 ms–1  

 (b) 5.79 × 107 ms–1  

 (c) 5.79 × 108 ms–1 

 (d) 5.79 × 105ms–1 

AIPMT-2006 

Ans. (a) : Mass of electron (m) = 9.11×10–31 kg 

Planck constant (h) = 6.626×10–34 Js 

Distance  (∆x) = 0.1Å  

∆x. m ∆v =
h

4π
 

0.1×10–10×9.11×10–31×∆v
346.626 10

4 3.143

−×
=

×
 

∆v
34

10 31

6.626 10

0.1 10 9.11 10 4 3.143

−

− −

×
=

× × × × ×
 

= 5.79×106 ms–1  

5.  A nuclide of an alkaline earth metal undergoes 
radioactive decay by emission of three ǩǩǩǩ-
particle in succession. The group of the 
periodic table to which the resulting daughter 
element would belong is :- 

  Skeâ #eejerÙe ce=oe Oeeleg kesâ Skeâ vÙetefkeäueDeeF[ keâe Skeâ kesâ 

yeeo Skeâ leerve αααα-keâCeeW kesâ Glmepe&ve kesâ meeLe  
jsef[ÙeesSefkeäšJe #eÙe neslee nw~ DeeJele& leeefuekeâe keâe Jeie& 
efpemeceW efJeIešve  lelJe jKee peeÙesiee, Jen nw:-  

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

 (c) Gr.16 (d) Gr.14 

AIPMT-2005 

 



NEET Chemistry Planner 28 YCT 

Ans. (d) : 3α - decay means 3α particles are emitted.  

α= 4

2
He  

So,                          3α = 3× 4

2
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 14th group after decrease in  atomic 
number by 6.   

6.  92U
235, nucleus absorb a neutron and 

disintegrate in 54Xe139, 38Sr94 and x So, What 
will be the product x:/ 92U

235 veeefYekeâ Skeâ vÙetš^eve 
DeJeMeesef<ele keâjlee nw Deewj efJeKeefC[le neskeâj  54Xe139, 

38Sr94 Je x Glmeefpe&le keâjlee nw, lees GlheVe x keäÙee nw  ? 

 (a) 3 - neutrons  (b) 2 - neutrons  
 (c) α - partical (d) β - partical 

AIPMT-2002 
Ans. (b) : When 92U

235 nucleus absorbs a neutron i.e. 
when 92U

235 nucleus undergoes a controlled nuclear 
fission it disintegrate into two lighter nuclei 54Xe139 and 
38Sr94 along with some neutrons.  
The nuclear reaction is as follows: 

92U
235 + 0n

1 →54Xe139 +38Sr94  +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:   92U

235 + 0n
1 →54Xe139 +38Sr94  + 2on

1 
Thus, two neutrons are produced in this reaction. Thus, 
92U

235 nucleus absorbs a neutron and disintegrates into 
54Xe139, 38Sr94 and 2 neutrons.  

7.  If a b
a X  species emits firstly a positron, then two 

ǩǩǩǩ and two ǪǪǪǪ and at last one ǩǩǩǩ is also emitted 

and finally converts into stable c
d Y  species so 

correct relation will be:/Ùeefo b
a X mes hee@peerš̂e@ve henues 

efvekeâuelee nw, efheâj oes ǩǩǩǩ Je oes ǪǪǪǪ efvekeâueles nQ, efheâj Devle 
ceW Skeâ efvekeâuelee nw ǩǩǩǩ, Je Deble ceW Skeâ c

d Y mLeeF& Ùeewefiekeâ 
yevelee nw, lees efvecve melÙe nesiee- 

 (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 

AIPMT-2001 

Ans. (a) :  

 
Illaborating it following is the flowchart- 

 

According to the question,  So, 
d= a-5 

c= b-12 
 Then,   a = c+12 
   b = d+1+6-2 
   b = d+5 
   d = b-5 

 

2.  Atomic Models  

8.  The number of protons, neutrons and electrons 

in 175
71 Lu,  respectively, are/ 175

71 Lu, ceW Øeesše@veeW, 
vÙetš^e@veeW Deewj Fueskeäš^e@veeW keâer mebKÙeeSB ›eâceMe: nw: 

 (a) 104, 71 and 71/104, 71 Deewj 71  

 (b) 71, 71 and 104/71, 71 Deewj 104 
 (c) 175, 104 and 71/175, 104 Deewj 71 

 (d) 71, 104 and 71 /71, 104 Deewj 71 

NEET (UG) 13.09.2020 

Ans. (d) : According to the question,  

  175
71 Lu  

  p en n 71= =  

   np + nn= 175 

     nn 175 71 104= − =  

9.  Which one is the wrong statement? 
  efvecve ceW mes keâewve mee keâLeve ieuele nw  

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

mv
λ = , 

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

  [er-yeÇesieueer lejbieowOÙe& nw 
h

mv
λ = , peneB m = keâCe keâe 

õJÙeceeve, v = keâCe keâe mecetn   Jesie~   

 (b) The uncertainty principle is 
h

E t
4

∆ × ∆ ≥
π

 

  Deefveef§elelee efmeæevle kesâ Devegmeej 
h

E t
4

∆ × ∆ ≥
π

~    

 (c) Half-filled and fully filled orbitals have 
greater stability due to greater exchange 
energy, greater symmetry and more balanced 
arrangement/Deæ&hetefjle SJeb hetefjle keâ#ekeâeW keâe GÛÛe 
mLeeefÙelJe GÛÛe efJeefveceÙe Tpee&, GÛÛe meceefceefle, DeefOekeâ 
meblegefuele JÙeJemLee kesâ keâejCe nw~   

 (d) The energy of 2s orbital is less than the 
energy of 2p orbital in case of Hydrogen like 
atoms/neF[^espeve pewmes hejceeCegDeeW kesâ efueS 2s keâ#ekeâ 
keâer Tpee& 2p keâ#ekeâ keâer Tpee& mes keâce nesleer nw~  

NEET (UG) 07.05.2017 

Ans. (d) : The energy of ns2 in H-atom is determined 
only by principle quantum number (n). The energy of 
orbitals in hydrogen atom follows the following order.  
1s < 2s = 2p < 3s = 3p = 3d < 4s = 4p = 4d = 4f < .... 
This is the order because the energy of the orbital only 
depends on the principal quantum number (n) for 
hydrogen like monoelectronic species. 
Thus, 2s, 2p have same energy 3s, 3p and 3d have same 
energy and so on..... 
So, option 'd' is incorrect. 
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10.  If uncertainty in position and momentum are 
equal, then uncertainty in velocity is –  

  Ùeefo efmLeefle leLee mebJesie ceW Deefveef§elelee yejeyej-yejeyej 
neW lees Jesie ceW Deefveef§elelee nQ- 

 (a) ( )1/ m h / π   (b) ( )h / π   

 (c) ( )1/ 2m h / π  (d) ( )h / 2π  

AIPMT-2008 
Ans. (c) : If uncertainty in the measurement of position 
and momentum are equal then uncertainty in the 

measurement of velocity is equal to 
1 h

2m π
. 

  
h

x P
4

∆ ∆ =
π

 

                         Given, x P∆ = ∆  

Then,                  2 h
x

4
∆ =

π
 

Hence,   
h

x P
4

∆ = ∆ =
π

   

But  ∆P = m∆u  

∴  ∆u 
1 h

2m
=

π
  

11.  A 300 gram radioactive sample has half life of 3 
hour's. After 18 hour's remaining quantity will 
be :/300 «eece jsef[Ùees SefkeäšJe heoeLe& keâer ØeejefcYekeâ 
cee$ee kesâ vecetves keâer Deæ&DeeÙeg-3 IeCšs nw~ 18 IeCšs yeeo 
Mes<e cee$ee nesieer –   

 (a) 4.68 gram (b) 2.34 gram  
 (c) 3.34 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 = 
18

3
 = 6  

After 18 hours, 
( )6

1

2
 of the original would be 

remaining = 
1

300
64

× gm = 4.6875 grams    

12.  The bombardment of αααα-particle on 7N
14, emits 

proton then new atom will be 
  7N

14 hej αααα -keâCeeW keâer yeesÚej mes Skeâ Øeesševe efvekeâuelee 
nw, lees yeveves Jeeuee hejceeCeg nesiee :- 

 (a) 8O
17  (b) 8O

16  
 (c) 6C

14 (d) Ne 
AIPMT-1999 

Ans. (a) : The bombardment of α - particle on 7N
14 

emits proton –  

2He4 + 7N
14 → 1H

1 + 8O
17 

Atomic number  and mass number must be equal in 
reactant and product following law of conservation of 
mass. 

 

3.  Bohr's Model for Hydrogen 
Atom / Quantum No. 

13.  Match List I with List II.  

  List-I 
Quantum Number 

List-II 
Information 

provided 

A ml I Shape of orbital  

B ms II Size of orbital 

C l III Orientation of 
orbital 

D n IV Orientation of 
spin of electron 

  Choose the correct answer from the options 
given below : 

  metÛeer I keâe metÛeer II kesâ meeLe efceueeve keâerefpeS : 
  metÛeer I    metÛeer II 

  (keäJeebšce mebKÙee)  (GheueyOe peevekeâejer) 
  A.  ml I.  keâ#ekeâ keâer Deeke=âefle 
  B. ms II. keâ#ekeâ keâe Deekeâej 
  C. l III. keâ#ekeâ keâe DeefYeefJevÙeeme  
  D.  n IV. Fueskeäš^e@ve kesâ Ûe›eâCe keâe  

    DeefYeefJevÙeeme 
 (a) A- III, B- IV, C- I, D-II   
 (b) A- III, B- IV, C- II, D-I  
 (c) A- II, B- I, C- IV, D-III 
 (d) A- I, B- III, C- II, D-IV 

NEET (UG) - 05.05.2024 

Ans.(a) : 

  List-I 
Quantum Number 

List-II 
Information provided 

A ml III Orientation of orbital   

B ms IV Orientation of spin of 
electron  

C l I Shape of orbital 

D n II 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 Be3+ ion in J is : 
  He+ DeeÙeve keâer cetue DeJemLee (n = 1) ceW efkeâmeer 

Fueskeäš^e@ve keâer Tpee& –xJ nw, leye Be3+ DeeÙeve keâer n = 2 
DeJemLee ceW GheefmLele Fueskeäš^e@ve kesâ efueS J ceW Tpee& 
nesleer nw : 

 (a) 
x

9
−   (b) 4x−   

 (c) 
4

x
9

−  (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 

2

2He

13.6z
E

n
+

−
=  

He xJ++∴ =  

He
E + = –13.6 × 4J = –2 Joule He xJ++∴ =   

So,  
( )

( )
3

2

Be 2

13.6 4
E

2
+

− ×
=  

 
13.6 16

4

− ×
=  

( )3Be
E 13.6 4 Joule x J 13.6 4J+ = − × − = ×∵   

Or 3Be
E + = –x Joule 

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

  [Given that Bohr radius, a0 = 52.9 pm] 
  neF[^espeve hejceeCeg kesâ efÉleerÙe yeesj keâ#e ceW Skeâ Fueskeäš^eve 

keâer ef[-yeÇeieueer lejbieowIÙe& nesieer, 
  [efoÙee ieÙee nw : yeesj ef$epÙee, a0 = 52.9 pm] 

 (a) 105.8 pm (b) 211.6 pm 
 (c) 211.6 π pm (d) 52.9 π pm 

NEET Odisha (UG) 20.05.2019 

Ans. (c) : Given, 
 Bohr radius, ao = 52.9 pm and  n = 2 
 rn = n2ao = (2)2 ao = 4×52.9 pm = 211 pm 
The angular momentum of an electron in a given 
stationary state can be expressed as : 

 mvr = 
h

n.
2π

–––(i) 

 mvr = 
h

2
2

×
π

 

 mvrπ = h ______ (i) 
de-Broglie equation. 

 
h

λ = 
mv

 

 λmv = h ______ (ii) 

From equation (i) and (ii) we get λ = πr   
putting the value of r,  

λ = 211.6 π pm 

16.  Which of the following series of transitions in 
the spectrum of hydrogen atom fall in visible 
region?  

  neF[^espeve hejceeCeg kesâ mheskeäš^ce ceW, efvecve ceW mes keâewve meer 
meb›eâceCe ßesCeer ÂMÙe #es$e ceW heÌ[leer nw?  

 (a) Balmer series/yeecej ßesCeer  
 (b) Paschen series/heeMeve ßesCeer   
 (c) Brackett series/yeÇwkesâš ßesCeer 
 (d) Lyman series/ueeF&ceve ßesCeer 

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 ×10–18 J atom–1 and h = 6.625 ×10–34 Js): 

  Skeâ neF[^espeve hejceeCeg ceW peye Fueskeäš^e@ve n = 4 mes n = 

1 hej efiejlee nw, lees Glmeefpe&le efJeefkeâjCe keâer DeeJe=efòe nesieer 
(efoÙee ieÙee nw H keâer DeeÙeveve Tpee& = 2.18 ×××× 10–18 J 

atom– 1 Deewj h = 6.625 ×××× 10–34 Js) :-  

 (a) 1.03×1015 s–1  (b) 3.08×1015 s–1  
 (c) 2.00×1015 s–1 (d) 1.54×1015 s–1 

AIPMT-2004 

Ans. (b) : Ionisation energy :- Ionisation 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 –  
 I.E. = –E1 = 2.18 × 10–18 J/atom =RH 

∴  En = 1
2

E

n
  ,  E4 = 1

2

E

4
 

 E4 = 
18

19

2

2.18 10
1.36 10

4

−
−×

− = − ×  J/atom  

∆E = E1 – E4 = ( ) ( )18 192.18 10 1.36 10− −− × − − ×    

         = – 2.04 × 10–18 J/atom  

The Frequency(ν) = 
18

34

E 2.04 10

h 6.626 10

−

−

∆ ×
=

×
 

  ν = 3.08 × 1015 Sec–1      

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

  neF[^espeve keâer ØeLece Gòesefpele DeJemLee keâer Tpee& – 3.4 

eV nw, lees Fmeer keâ#ee keâer KE nesieer -  
 (a) + 3.4 eV  (b) + 6.8 eV  
 (c) – 13.6 eV (d) + 13.6 eV 

AIPMT-2002 

Ans. (a) : Total energy (En) = KE + PE = −KE 

In the first Exited state = 
2

21 Ze
mv

2 r

 
+ − 

 
 

  = + 
2 21 Ze Ze

2 r r
− = 

2Ze 1
1

r 2

 −  
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  = 
2Ze 1 2

r 2

− 
  

= –
2Ze

2r
 

Energy of first excited state is –3.4 eV 

– 3.4 eV = 
21 Ze

2 r
−  

∴ KΕ   =
21 Ze

2 r
 = + 3.4eV 

Note: Energy in excited state /total energy is nothing 
but kinetic energy with opposite sign. 
En= -K.E = +3.4 eV  

19.  The following quantum numbers are possible 

for how many orbital n = 3, ℓℓℓℓ = 2, m = +2  

  efvecve keäJeeCšce mebKÙeeSW n = 3, ℓℓℓℓ = 2, m = +2 efkeâleves 

keâ#ekeâ keâes efve™efhele keâjleer nw- 
 (a) 1 (b) 2  
 (c) 3 (d) 4 

AIPMT-2001 

Ans. (a) : n = 3 , l = 2 , m = + 2 represents one of the 
3d orbitals with magnetic quantum number + 2  

No two orbitals have the same set of n, l 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 × 10–34Js. 
The velocity of light is 3.0×108 ms–1. Which 
value is closest to the wavelength in 
nanometers of a quantum of light with 
frequency of 8 × 1015 s–1: /hueebkeâ efmLejebkeâ keâe ceeve 
6.63 × 10–34Js nw~ ØekeâeMe keâe Jesie 3.0×108 ms–1 nw~ 
keâewvemee ceeve 8 × 1015 s–1 keâer DeeJeefòe Jeeues ØekeâeMe kesâ 
keäJeebšce kesâ vewveesceeršj ceW lebjieowOÙe& kesâ meefVekeâš nw:  

 (a) 2 × 10–25  (b) 5 × 10–18  
 (c) 4 × 101 (d) 3 × 107 

AIPMT-2003 

Ans. (c): We know that 

Frequency 
c

( )ν =
λ

  

Where, 

λ = Wavelength of a quantum of light= ? 

ν = frequency of a quantum of light = 8×1015 s–1 

Velocity of light (c) = 3×108 m/s 

∴ 
8

7 9

15

c 3 10
0.375 10 m ( 1m 10 nm)

8 10
−×

λ = = = × =
ν ×

∵  

⇒ 0.375×10–7×10+9 

⇒ 3.75×101 nm  

Hence, 4×101 will be the closest value to the 
wavelength in (nm) of a quantum of light frequency of 
light with  8×1015 s–1 

21.  Consider the following sets of quantum number: 
  keäJeevšce vecyejeW kesâ efvecve mesšeW hej efJeÛeej keâerefpeS: 
   n  l m s 
  (a)  3  0  0  +½ 
  (b)  2  2  1  +½ 
  (c)  4  3  –2  –½ 
  (d)  1  0  –1  –½ 
  (e)  3  2  3  +½  
  Which of the following sets of quantum 

number is not possible:/keäJeevšce vecyejeW kesâ efvecve 
mesšeW ceW mes keâewvemee mecYeJe veneR nw:- 

 (a) a and c/ a leLee c   

 (b) b, c and d/ b, c leLee d  

 (c) a, b, c and d/ a, b, c leLee d  

 (d) b, d, and e/ b, d, leLee e 

AIPMT-2007 

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

• Value of ℓ (azimuthal quantum no.) = 0 to (n-1)    

• Value of m (magnetic quantum no.) = - ℓ  to + ℓ  

• Value of s (spin quantum no.) = 1/ 2 or 1/ 2+ −  

From the above formulae of quantum no., we observe  
(b) n = ℓ , Whereas ℓ  < n always as ℓ = 0 to (n-1)   
(d) At ℓ =0, m=0 as m = - ℓ  to + ℓ      
(e) If ℓ  = 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 × 10–19 Joules (h = 6.6 × 10–34 J 
×××× sec., C = 3 × 108 m/sec.) 

  Tpee& E = 3.03 × 10–19 petue kesâ mebiele lejbieowOÙe& nesiee 
(h = 6.6 × 10–34 J ×××× sec., C = 3 × 108 m/sec.)   

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

AIPMT-2000 

Ans. (d) : Given, E = 3.03 × 10–19J  

 Using the formula,  λ = 
hc

E
 

          = 
–34 8

19

6.6 10 3 10
m

3.03 10−

× × ×

×
 

                        = 653 nm 

23.  Incorrect set of quantum numbers from the 
following is/efvecveefueefKele ceW mes keäJeebšce mebKÙeeDeeW keâe 
ieuele mecegÛÛeÙe nw 

 (a) n= 4, l =2, ml = -2,-1, 0,+1,+2, ms=-1/2  
 (b) n=5, l=3, ml =-3,-2,-1,0,+1,+2,+3, ms = +1/2  
 (c) n= 4, l =3, ml = -3,-2,-1,0,+1,+2,+3, ms=-1/2 
 (d) n=5, l =2, ml =-2,-1,+1, +2, ms=+1/2 

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.  
l = Azimuthal quantum number.  
m= Magnetic quantum number. 
s= Spin quantum number.   
For given value of n, l ranges from 0 to n–1. It means 'l' 
depends on the value of n.  
For given value of l, m ranges from –l to l  

spin quantum number is always  
1 1

and –
2 2

+  

Given, n = 5, l = 2, ml =–2,–1,+1,+2, ms = 
1

2
+    

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

n = 5, l = 2, ml =–2,–1, 0,+1,+2, ms = 
1

2
+ or 

1

2

−
 .  

24.  The relation between (nm= the  number of 
permissible values of magnetic quantum 
number (m)) for a given value of azimuthal 
quantum number (I), is 

  efoiebMeerÙe keäJeebšce mebKÙee (l) nm = (ÛegbyekeâerÙe keäJeebšce 
mebKÙee (m) kesâ Devegcele ceeve mebKÙee) kesâ yeerÛe mebyebOe nw :   

 (a) mn l 2= +  (b) mn 1
l

2

−
=  

 (c) ml 2n 1= +  (d) 2
mn 2l 1= +  

NEET (UG)- 07.05.2023 

Ans. (b) : Magnetic quantum Number = –l to +l 

l = 0,     m = 0 
 l= 1,    m = –1, 0, +1 
l = 2,    m = –2, –1, 0, +1, +2 

Value of nm  = 2l +1 
 nm –1 = 2l 

         l = mn –1

2
 

25.  Match List - I with List - II: 
  metÛeer- I keâes metÛeer - II kesâ meeLe efceueeFS: 

List-I/metÛeer-I  

(quantum number) 
(keäJeebšce mebKÙee) 

List-II/metÛeer- II 
(orbital) 
(keâ#ekeâ)  

A. n = 2, 1 = 1 i. 2 s 

B. n = 3, 1 = 2 ii. 3 s 
C. n = 3, 1 = 0 iii. 2 p 

D. n = 2, 1 = 0 iv. 3 d 

   Choose the correct answer from the options 
given below:  

  veerÛes efoS ieS efJekeâuheeW mes mener Gòej ÛegefveS:  
 (a) (A) - (iii), (B) - (iv), (C) - (i), (D) - (ii)  
 (b) (A) - (iv), (B) - (iii), (C) - (i), (D) - (ii)  
 (c) (A) - (iv), (B) - (iii), (C) - (ii), (D) - (i) 
 (d) (A) - (iii), (B) - (iv), (C) - (ii), (D) - (i) 

NEET (UG) Re-Exam-04.09.2022 

Ans. (d) :  Since  l = 0 = s-subshell 
                l = 1 = p-subshell 
                l = 2 = d-subshell 
                l = 3 = f-subshell 
∴ n = 2, l = 1 ⇒ 2p 
 n = 3, l = 2 ⇒ 3d 
 n = 3, l = 0 ⇒ 3s 
 n = 2, l = 0 ⇒ 2s      
26. If radius of second Bohr orbit of the He+ ion is 

105.8 pm, what is the radius of third Bohr orbit 
of Li2+ ion?/Ùeefo He+ DeeÙeve keâer otmejer yeesj keâ#ee keâer 
ef$epÙee 105.8 pm nes lees Li2+ DeeÙeve keâer leermejer yeesj 
keâ#ee keâer ef$epÙee keäÙee nesieer? 

 (a) 158.7 
o

A  (b) 158.7 pm 
 (c) 15.87 pm (d) 1.587 pm 

NEET (UG) 17.07.2022 

Ans. (b) : Borh's radius for nth orbit, 

 
2

n

0.53n
r A

Z
=

�

 

Where, Z = atomic no. and  n = orbit no. 

So, 
2n

r
Z

∝  

Given, for Helium, Z = 2 & n = 2; rHe = 105.8 pm. 
for lithium, Z = 3 & n = 3; rLi = ?  
Mathematically, 

2

2

2

He

He He
2

Li Li

Li

n

Zr 2

nr 3

z

+

+

+

+

= =  

So, rLi
2+

  = 
He

3 3
r 105.8 158.7 pm

2 2
+ × = × =  

27.  The number of angular nodes and radial nodes 
in 3s orbital are/3s keâ#ekeâ kesâ efueS keâesCeerÙe veesÌ[es 
Deewj ef$epÙe veesÌ[es keâer mebKÙeeSB nQ 

 (a) 0 and 1, respectively/›eâceMe: 0 Deewj 1  

 (b) 0 and 2, respectively/›eâceMe: 0 Deewj 2  

 (c) 1 and 0, respectively/›eâceMe: 1 Deewj 0 
 (d) 3 and 0, respectively/›eâceMe : 3 Deewj 0 

NEET (UG)  14.10.2020,  Phase-II 

Ans. (b) : No. of angular nodes = l 
No. of radial nodes = n – l – l    
For 3s, n = 3 and l = 0 
∴ No. of angular nodes (l) = 0 
∴ No of radial nodes = 3 – 0 – 1= 2 

28.  Orbital having 3 angular nodes and 3 total 
nodes is/3 keâesCeerÙe vees[ leLee 3 kegâue vees[ jKeves Jeeuee 
keâ#ekeâ nw– 

 (a) 6 d (b) 5 p 
 (c) 3 d (d) 4 f 

NEET Odisha (UG) 20.05.2019 
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Ans. (d) :  

Orbital having angular node (ℓ) = 3 (Azimuthal 

quantum number) 
Total node = Radial node + angular node 

 = n – ℓ – 1 + ℓ = n – 1  

For, n = 4  
Total node = n – 1 = 3 

 ℓ = 3 signifies it is a f-orbital. 

n = 4 shows it is 4th shell  
∴ It is 4f orbital.    
29.  Which one is a wrong statement? 
  efvecveefueefKele ceW mes keâewve-mee keâLeve DemelÙe nw? 
 (a) Total orbital angular momentum of electron 

in 's' orbital is equal to zero/'s' keâ#ekeâ ceW Fueskeäš^e@ve 
keâe kegâue keâ#ekeâ keâesCeerÙe mebJesie MetvÙe kesâ yejeyej nw~   

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

  Skeâ keâ#ekeâ leerve keäJeebšce mebKÙeeDeeW mes efveefo&° nw peyeefkeâ 
Skeâ hejceeCeg ceW Skeâ Fueskeäš^e@ve Ûeej keäJeebšce mebKÙeebeDeeW mes 
efveefo&° nw~  

 (c) The value of m for 2dz is zero 

  2dz  kesâ efueS m keâe ceeve MetvÙe nw~  
 (d) The electronic configuration of N atom is 

  N hejceeCeg keâe Fueskeäš^e@efvekeâ efJevÙeeme 

   
NEET (UG) 06.05.2018 

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

 
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 
which n = 3 and ℓ  = 1? 

  n = 3 SJeb ℓ  = 1 kesâ keâ#ekeâ ceW efkeâleves Fueskeäš^e@ve Dee 
mekeâles nw ? 

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

NEET (UG) 24.07.2016,  Phase-II 

Ans. (a) : n = principle  quantum number    
 ℓ  = azimuthal quantum number  
Given,  n = 3 
 ℓ  = 1, show p subshell which contain 
  3 orbitals, each orbital contains 2e– 

Then,  m
ℓ

= –1  , 0 , + 1 

        

      s =
1

2
± ,

1

2
±  ,

1

2
±  

So, no. of total e– for n = 3 and ℓ  = 1 are 6 but an 
orbital contain only 2 electron.    

31.  Two electrons occupying the same orbital are 
distinguished by : 

  oes Fueskeäš^e@ve pees efkeâ Skeâ ner keâ#ekeâ ceW nw~ FveceW Devlej 
efkeâmekesâ Éeje efkeâÙee pee mekeâlee nw? 

 (a) Spin quantum number/ØeÛe›eâCe keäJeebšce mebKÙee 
 (b) Principal quantum number/cegKÙe keäJeebšce mebKÙee 
 (c) Magnetic quantum number 

  ÛegcyekeâerÙe keäJeebšce mebKÙee 
 (d) Azimuthal quantum number 

  efoiebMeerÙe keäJeebšce mebKÙee 
NEET (UG) 01.05.2016 

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

 i.e. , 
1 1

and
2 2

+ −  

32.  What is the maximum number of orbitals that 
can be identified with the following quantum 
numbers?/efvecve keäJeebšce mebKÙee kesâ efueÙes DeefOekeâlece 
DeefYeefveOee&efjle keâ#ekeâeW keâer mebKÙee keäÙee nesieer? 

  n = 3, l =1, ml =0 
 (a) 1  (b) 2  
 (c) 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. 
 l  = Azimuthal Quantum no. 
 ml = Magnetic Quantum no. 
Here l  = 1, represents p subshell 
no. of orbital in p subshell = n = 3 
ml = – 1 to + 1 
ml = –1,  0 , + 1 
ml = 0 signifies one orbital 

33.  Based on equation E = -2.178 × 10-18 

 
 
 

2222

2222
ZZZZ
nnnn

certain conclusion are written. Which of 

them is not correct ? 

  meceerkeâjCe E = –2.178 × 10–18 J 
 
 
 

2222

2222
ZZZZ
nnnn

 hej 

DeeOeeefjle kegâÚ efve<keâ<e& efueKeW nw, FveceW mes keâewve mee mener 
veneR nw?     
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 (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 = 1 kesâ efueS Fueskeäš^e@ve keâer DeefOekeâ $e+Ceelcekeâ Tpee& 
nesieer n = 6 mes~ Fmemes helee Ûeuelee nw efkeâ meyemes Úesšs 
Devegcele keâ#e mes DeefOekeâ ef{ueeF& mes yebOe Fueskeäš^e@ve neWies~   

 (b) 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 

  meceerkeâjCe ceW $e+Ceelcekeâ efÛevn efoKeelee nw efkeâ pees Fueskeäš̂e@ve 
vÙetefkeäueDeme mes DeeyebOe nw Gmekeâer Tpee& keâce nesieer Gve 
Fueskeäš̂e@veeW mes pees vÙetefkeäueDeme mes Deveble otjer hej neW~    

 (c) Larger the value of n, the larger is the orbit 

radius/ efpelevee n keâe ceeve Je=nòej (Larger) nesiee 
Glevee keâ#e keâer ef$epÙee Je=nlej nesieer~   

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

  Fme meceerkeâjCe keâes ØeÙeesie keâjkesâ Tpee& keâe Deblej efvekeâeueles 
nQ peye Fueskeäš^e@ve keâ#e yeouelee nw~  

NEET (UG) 05.05.2013 

Ans. (a) : According to equation  

 E = 
2

18

2

Z
2.178 10 .

n
−  

− ×  
 

 J 

For n=1, 
2

18
1 2

Z
E 2.178 10 J

(1)
−= − ×  

            ( )18 22.178 10 Z J−= − ×  

For n = 6, 
2

18
6 2

Z
E 2.178 10 J

(6)
−= − ×  

             
18

22.178 10
Z J

36

− − ×
=  

 
 

             ( )18 20.6066 10 Z J−= − ×  

             ( )20 26.055 10 Z J−= − ×  

From the above calculation  E6 is more negative than E1 . 

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

  n = 3, l = 1 and, m = –1   
  efvecve keäJeebšce mebKÙee kesâ meeLe DeefOekeâlece efkeâleves 

Fueskeäš^e@ve mebyebefOele neWies?  
  n = 3, l = 1 Deewj m = –1 
 (a) 2  (b) 10  
 (c) 6 (d) 4 

NEET (UG) 05.05.2013 

Ans. (a) : For principle quantum number n, l has 0 to  
(n – 1) values. 
If Azimuthal quantum number l = l  
Then,  'm' magnetic quantum number = –l to + l values 

S (spin quantum number) has 
1

2
± values 

Here,   n = 3  and l = 1     
 m =  –1  0  +1 

            

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

1
S m

2
= ±  

If m = –1,  ( )1
S 1

2
= ± −  

              =
1

2
±  

 =  ⥮ 
 2 electrons   
35.  The correct set of four quantum number for 

the valence electron of rubidium atom (Z = 37) 
is: 

  ™yeeref[Ùece hejceeCeg (Z = 37) kesâ mebÙeespekeâ Fueskeäš^e@ve kesâ 
efueS Ûeej keäJeevšce mebKÙeeDeeW keâe mener mesš nw-  

 (a) 5, 0, 0, + ½ (b) 5, 1, 0, + ½  
 (c) 5, 1, 1, + ½ (d) 6, 0, 0, + ½ 

AIPMT (Screening)-2012 
Ans. (a): Electronic configuration of Rb = [kr] 5s1. Rb 
is alkali metal with valence electron in 5s subshell,  

  n = 5, ℓ = 0 and m = 0 

  "s" can have value 
1

2
±  

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

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

5, 0, 0 + 
1

2
   

36.  According to the Bohr Theory, which of the 
following transitions in the hydrogen atom will 
give rise to the least energetic photon? 

  yeesj efmeæeble kesâ Devegmeej efvecve ceW mes neF[^espeve hejceeCeg 
ceW keâewve-mee meb›eâceCe vÙetvelece Tpee& Ùegòeâ Heâesše@ve 
Glmeefpe&le keâjsiee~ 

 (a) n = 5 to n = 3 (b) n = 6 to n = 1  
 (c) n = 5 to n = 4 (d) n = 6 to n = 5  

AIPMT (Mains)-2011 

Ans. (d) : We know that   

 
2 2

1 2

1 1
E

n n

 
∆ ∝ − 

 
where n2 > n1 

∆E = Energy of Photon obtained from the transition.  
So, higher the value of n, lesser will be the value of E. 
∴ n = 6 to n = 5 will give least energetic photon.   
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37.  The energy absorbed by each molecule (A2) of a 
substance is 4.4 × 10–19 J and bond energy per 
molecule is 4.0 × 10–19 J. The kinetic energy of 
the molecule per atom will be :  

  Skeâ heoeLe& kesâ ØelÙeskeâ DeCeg (A2) Éeje Meesef<ele Tpee& nw 
4.4 × 10–19 J Deewj yevOe Tpee& Øeefle DeCeg nw 4.0 × 10–19 

J DeCeg keâer ieeflepe Tpee& Øeefle hejceeCeg nesieer:  
 (a) 4.0 × 10–20 J  (b) 2.0 × 10–20 J  
 (c) 2.2 × 10–19 J (d) 4 × 10–19 J 

AIPMT-2009 

Ans. (b) : Energy absorbed by each molecules  
= 4.4×10–19J 

Energy required to break the bond = 4.0×10–19J 
Remaining energy to get converted to kinetic energy  
= (4.4×10–19– 4.0×10–19)J = 0.4×10–19 J per molecule  
∴ Kinetic energy per atom = 0.2×10–19J or 2×10–20J  

38.  The energy of second Bohr orbit of the 
hydrogen atom is –328 kJ mol–1; hence the 
energy of fourth Bohr orbit would be:/neF[^espeve 
hejceeCeg kesâ efÉleerÙe yeesnj Dee@efye&š keâes Tpee& –328 kJ 

mol–1 nw~ Dele: ÛelegLe& yeesnj Dee@efye&š keâer Tpee& nesieer-  
 (a) –1312 kJ mol–1  (b) –82 kJ mol–1  
 (c) –41 kJ mol–1 (d) –164 kJ mol–1 

AIPMT-2005 

Ans. (b) : n 2

1
E

n
∝  

2

4 2

2 4

E n

E n

 
=  

 
 

E4 = -328 KJ/mol×
2

2

4

n

n

 
 
 

 

E4 = -328 KJ/mol×
2

2

4

 
 
 

, E4 = -82 KJ/ mol.  

39.  The radius of hydrogen shell is 0.53 Å, then in 
first exited state radius of shell will be : 

  neF[^espeve kesâ keâesMe keâer ef$epÙee 0.53Å nw lees ØeLece 
Gòesefpele DeJemLee ceW keâesMe keâer ef$epÙee nesieer– 

 (a) 2.12Å (b) 1.06Å  
 (c) 8.5 Å (d) 4.24Å 

AIPMT-1998 

Ans. (a) : Radius of nth orbit of hydrogen atom  
rn =  0.53 × n2  
The radius of orbit for the first excited state (n = 2)  

∴ rn = 0.53×(2)2 = 2.12 Å 

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

  mheskeäš^ce kesâ yeecej ëe=bKeuee cesW meyemes uebyeer lejbieowOÙe& jsKee 
keäÙee nesieer?  

 (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? 

  Fueskeäš^e@ve heLe kesâ efueS DeC[ekeâej keâ#eeDeeW keâer Meg™Deele 
keâjkesâ yeesj kesâ efmeæeble keâes efkeâmeves mebMeesefOele efkeâÙee?  

 (a) Rutherford/jojheâes[&   

 (b) Thomson/Lee@cemeve   
 (c) Hund/ngb[  

 (d) Sommerfeld/meescejhesâu[ 
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?  

  hejceeCeg kesâ yeesj cee@[ue ceW, peye Skeâ Fueskeäš^e@ve n = 1 mes 
n = 3 lekeâ ketâolee nw, lees efkeâleveer Tpee& Glmeefpe&le Ùee 
DeJeMeesef<ele nesieer? 

 (a) 2.389 ×10–12 ergs/0.389 ×10–12 Deie&   
 (b) 0.239 ×10–10 ergs/0.239 ×10–10 Deie&   
 (c) 2.15 ×10–11 ergs/2.15 ×10–11 Deie&   
 (d) 0.1936 ×10–10 ergs/0.1936 ×10–10 Deie&   

AIPMT- 1996 

Ans. (d) : 
2 2

– –
–

   
∆ =        

H H

f i

R R
E

n n
 

where, 
nf = final orbit 
ni = initial orbit  
RH = Rydberg's constant = 2.18× 10–18 

–18 –18

2 2

–2.18 10 –2.18 10
–

3 1

   × ×
∆ =    

   
E  

= –2.18×10–18 
1 1

–
9 1

 
 
 

 

= –2.18×10–18 ×
–8

9

 
 
 

 

= 1.93 × 10–18J 
= 1.93 × 10–11 ergs.        [∵1J = 10–7 ergs] 
= 0.193 × 10–10 ergs.    
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43.  The radius of hydrogen atom in the ground 

state is 0.53 A
�

. The radius of Li2+ ion (atomic 
number = 3) in a similar state is 

  cetue DeJemLee ceW neF[^espeve hejceeCeg keâer ef$epÙee 

0.53 A
�

nw~ meceeve DeJemLee ceW, Li2+ DeeÙeve (hejceeCeg 
mebKÙee · 3) keâer ef$epÙee efkeâleveer nesleer nw? 

 (a) 0.53 A
�

  (b) 1.06 A
�

  

 (c) 0.17 A
�

 (d) 0.265 A
�

 
AIPMT- 1995 

Ans. (c) : 2

2

+ = ×
Li H

n
r r

Z
 

Where,  
n = No. of orbit   
Z = atomic number  
rH = 0.53 
Given, Li2+ ion is in ground state. So, n = 1. Then,   

2

0.53
A

3
+ =

�

Li
r  

= 0.176 A
�

 

44.  The energy of an electron in the nth Bohr orbit 
of hydrogen atom is/neF[^espeve hejceeCeg keâer nJeeR yeesj 
keâ#ee ceW Fueskeäš^e@ve keâer Tpee& efkeâleveer nesleer nw?   

 (a) 
4

13.6
eV

n
  (b) 

3

13.6
eV

n
  

 (c) 
2

13.6
eV

n
 (d) 13.6

eV
n

 

Ans. (c) : 
( )

2 4 2

22 2
0

2

4
= e

n

m z
E

n h

π

πε
 

  
2

2
13.6 V=n

z
E e

n
 

where z = 1 for H–atom  

2

13.6
.=nE eV

n
 

45.  The spectrum of (He) is expected to be similar 
to that/nerefueÙece (He) keâe mheskeäš^ce Devegceevele: 
efvecveefueefKele ceW mes efkeâmekesâ meceeve nw 

 (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

th orbit of H-atom is given by 
  Ùeefo ØeLece keâ#ee keâer ef$epÙee r nes, lees neF[^espeve hejceeCeg 

keâer nJeeR keâ#ee keâer ef$epÙee nQ-  

 (a) rn
2  (b) rn 

 (c) r/n (d) r
2
n

2 
 AIPMT- 1988 

Ans. (a) : According to Bohr's model, 

rn ∝
2

n

Z
 

2

n

n
r r

Z
=  

So, rn = rn2 as  z = 1 for H-atom. 
rn = radius nth orbit 
n = no. of orbit  
Z = atomic number.  
r = 0.53   

47.  Which of the following statements do not form 
a part of Bohr’s model of hydrogen atom? 

  efvecveefueefKele ceW mes keâewve-mee keâLeve neF[^espeve hejceeCeg 
kesâ yeesj cee@[ue keâe Yeeie veneR nw?  

 (a) Energy of the electrons in the orbits are 
quantized. 

  keâ#ee ceW Fueskeäš^e@ve keâer Tpee& keäJeebšeFp[ nesleer nw~  
 (b) The electron in the orbit nearest the nucleus 

has the lowest energy./veeefYekeâ kesâ efvekeâš Jeeueer 
keâ#ee ceW Fueskeäš^e@ve keâer Tpee& meyemes keâce nesleer nw~   

 (c) Electrons revolve in different orbits around 
the nucleus./veeefYekeâ kesâ ÛeejeW Deesj keâer efJeefYeVe keâ#eeDeeW 
ceW Fueskeäš^e@ve YeüceCe keâjles nQ~ 

 (d) The position and velocity of the electrons in 
the orbit cannot be determined 
simultaneously./keâ#ee ceW Fueskeäš^e@ve keâer efmLeefle SJeb 
ieefle meeLe-meeLe %eele veneR keâer pee mekeâleer~ 

AIPMT- 1989 

Ans. (d) : The electron's  position and velocity in orbit 
cannot be determined simultaneously. This statement is 
according to Heisenberg's uncertainty principle not 
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? 

  efvecveefueefKele Ûeej keäJeebšce mebKÙeeDeeW kesâ efkeâme mecetn ceW 
Fueskeäš^e@ve keâer Tpee& DeefOekeâlece nw?  

   n l m s 
 (a) 3 2 1 +1/2  
 (b) 4 2 –1       +1/2 
 (c) 4 1 0 –1/2 
 (d) 5 0 0 –1/2 

AIPMT- 1994 

Ans. (b) : Electronic energy depends upon, (n + l)  
(a) (n + l) = (3 + 2) = 5 (b) (n + l) = (4 + 2) = 6 
(c) (n + l) = (4 + 1) = 5 (d) (n + l) = (5 + 0) = 5 
If any two values of (n + l) 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/efoS ieÙes hejceeCeg ceW oes Fueskeäš^e@ve kesâ 
ÛeejeW keäJeebšce mebKÙeeDeeW kesâ ceeve meceeve veneR nes mekeâles 
nQ~ Fme keâLeve keâes keânles nQ-   

 (a) Hund's Rule/ngb[dme efveÙece    
 (b) Aufbau principle/Dee@heâyeeT efmeæeble  
 (c) Uncertainty principle/Deefveef§elelee keâe efmeæeble  
 (d) Pauli's Exclusion principle. 
  heeGueer keâe DeheJepe&ve efmeæeble   

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. 
(ii) Two electrons which are present in orbital are 
antiparallel with each other.    

50.  For azimuthal quantum number l = 3, the 
maximum number of electrons will be 

  efÉiebMeer (azimuthal) keäJeebšce mebKÙee l = 3 kesâ efueS 
Fueskeäš^e@ve keâer DeefOekeâlece mebKÙee nesieer- 

 (a) 2 (b) 6  
 (c) 0 (d) 14 

AIPMT- 1991 

Ans. (d) : maximum electron in l- subshell 
0-s  : 2 e–  
1-p  : 6 e– 
2- d :10 e– 
3- f :14 e– 

If l =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/ hejceeCeg kesâ keâ#ekeâeW ceW Fueskeäš^e@ve 
erejves keâe ›eâce efvecveefueefKele ceW mes keäÙee nesiee? 

 (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.  

 
Orbitals having low energy are filled first then higher 
energy orbitals are filled.  
We can find energy with the use of (n + l) rule.  
For 4s, n = 4 and l = 0. Then, (n + l ) = 4 
For 3d, n = 3 and l = 2. Then, (n + l ) = 5 

For 4p, n = 4 and l = 1. Then, (n + l ) = 5 
For 5s, n = 5 and l = 0. Then, (n + l ) = 5 
For 4d, n = 4 and l = 2. Then, (n + l ) = 6 
If any two values of (n + l) 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/cegKÙe keäJeebšce mebKÙee 2 
leLee efÉiebMeer keäJeebšce mebKÙee 1 keâer meYeer keâ#eeDeeWs ceW 
GheefmLele Fueskeäš^e@veeW keâer kegâue mebKÙee nes mekeâleer nw~  

 (a) 2  (b)  4  (c) 6 (d)    8 
AIPMT- 1990 

Ans. (c) : For a given value of the principal quantum 
number (n), the possible value of l ranges from 0 to n–1.  
So, n = 2. Then,   l = 0 and 1 
If, l = 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 keâ#ekeâ ceW ieesueerÙe veesÌ[eW keâer mebKÙee efkeâleveer nesleer nw?  

 (a) one  (b) three  
 (c) none (d) two 

AIPMT- 1988 

Ans. (a) : For spherical nodes = n–l –1 
n = principal quantum no.  
l = azimuthal quantum number 
For 3p orbital   
n = 3 and l =1 
Spherical nodes = 3–1–1 =1  

 

4.  Quantum Mechanical Model of 
Atom  

54.  The orientation of an atomic orbital is 
governed by:-  

  hejceeCeg Dee@efye&šue keâe DeefYeefJevÙeeme efveOee&efjle neslee nw- 

 (a) Azimuthal quantum number 

  efoiebMeer keäJeebšce mebKÙee Éeje  
 (b) Spin quantum number/ØeÛe›eâCe keäJeebšce mebKÙee Éeje  
 (c) Magnetic quantum number 

  ÛegcyekeâerÙe keäJeebšce mebKÙee Éeje 
 (d) Principal quantum number 

  cegKÙe keäJeebšce mebKÙee Éeje           AIPMT-2006 

Ans. (c) : 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.  

(2)  Azimuthal quantum number ( ℓ ): 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.  

(3)  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.        

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

55.  The electronic configuration of Cu (atomic 
number 29) is  

  Cu (hejceeCeg mebKÙee 29) keâe Fueskeäš^e@efvekeâ efJevÙeeme nw- 
 (a) 1s

2 2s
22p

6 3s
23p

6 4s
23d

9  
 (b) 1s

2 2s
22p

6 3s
23p

63d
10 4s

1  
 (c) 1s

2 2s
22p

6 3s
23p

6 4s
24p

6 5s
25p

1 
 (d) 1s

2 2s
22p

6 3s
23p

6 4s
24p

63d
3 

AIPMT- 1991 

Ans. (b) : The configuration of copper is expected to be 
3d9 4s2. 
But, due to extra stability of half-filled and full filled 
orbital, Cu have configuration 3d10 4s1 

∵3d sub-shell is full-filled, which is more stable than 
3d9. 

29Cu = 1s
2 2s

22p
6 3s

23p
63d

10 4s
1. 

56.  An ion has 18 electrons in the outermost shell, 
it is  

  Skeâ DeeÙeve keâer yee¢e keâ#ee ceW 18 Fueskeäš^e@ve nw~ Ùen nw- 
 (a) Cu+ (b) Th4+  
 (c) Cs+ (d) K+ 

AIPMT- 1990 

Ans. (a) : Electronic configuration of given options-  

• Cu(29) = 2, 8, 18, 1 
   Cu+ =2, 8, 18 

• Th (90) = 2, 8, 18, 32, 18, 10, 2 
   Th4+ =2, 8, 18, 32, 18, 8 

• Cs(55)= 2, 8, 18, 18, 8, 1 
   Cs+ = 2, 8, 18, 18, 8 

• K (19) = 2, 8, 8, 1 
   K+= 2, 8, 8  

57.  Number of unpaired electrons in N2+ is / are 

  N2+ ceW DeÙegeficele Fueskeäš^e@veeW keâer mebKÙee nw- 
 (a) 2 (b) 0  
 (c) 1 (d) 3 

AIPMT-1989 

Ans. (c) : 7N= 1s2, 2s2, 2p3  

         

1s2 2s2 2p1
N2+=

 
58.  If n = 6, the correct sequence for filling of 

electrons will be : 
  Ùeefo n = 6 nes lees Fueskeäš^e@ve Yejves keâe ›eâce nesiee- 
 (a) ns → np→(n – 1)d → (n – 2)f 
 (b) ns → (n – 2)f → (n – 1)d → np  
 (c) ns → (n – 1)d → (n – 2)f → np 
 (d) ns → (n – 2)f → np → (n – 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 :  

  efkeâmeer hejceeCeg kesâ GhekeâesMe ceW kegâue Fueskeäš^e@veeW keâer 
mebKÙee efkeâleveer nesieer~  

 (a) 2n2  (b) 4l + 2  
 (c) 2l + 2 (d) 4l – 2 

AIPMT-2009 
AIPMT-1989 

Ans. (b) : Total number of subshell = (2 ℓ  + 1) 
                                                            = 2(2 ℓ  + 1) 
                                                            = 4 ℓ  + 2   
Maximum number of electron in a sub-shell.  

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

  Skeâ hejceeCeg ceW Fueskeäš^e@veeW keâer DevegcesÙe JÙeJemLee efvecve ceW 
mes keâewve meer veneR nesieer?  

 (a) n = 3, l = 2, m = –2, s =
1

2
−   

 (b) n = 4, l = 0, m = 0, s = 
1

2
−  

 (c) n = 5, l = 3, m = 0, s =
1

2
+  

 (d) n = 3, l = 2, m = –3, s =
1

2
−  

AIPMT-2009 

Ans. (d) :  
•  In an atom for any value of n, the value of  
ℓ  = 0 to (n -1) 

• For a given value of ℓ , the value of  

m
ℓ

= – ℓ  to + ℓ  and  

• value of s = + ½ or – ½  
In option (d) ℓ  = 2 and m = –3 
This is not possible as values of ℓ  which are possible 
for ℓ  = 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/Skeâ p - Fueskeäš^e@ve keâe Dee@efye&šue keâesCeerÙe 
mebJesie Fme Øekeâej efoÙee peelee nw:-    

 (a) 3 h

2 π
 (b) 

h
6

2π
  

 (c) h

2π
 (d) 

h
3

2π
 

AIPMT (Mains)- 2012 
Ans. (c) : For p – electron,  ℓ = 1 

Orbital angular momentum ( ) h
1

2
= × + ×

π
ℓ ℓ   

            h h
2

2 2
= ⋅ =

π π
  

62.  Maximum number of electrons in a subshell 
with ℓℓℓℓ= 3 and n = 4 is 

  Skeâ Ghekeâes<e ceW, efpemekesâ efueÙes ℓℓℓℓ = 3 leLee n = 4 nw, 
Fueskeäš^e@veeW keâer DeefOekeâlece mebKÙee nw-      

 (a) 10 (b) 12  
 (c) 14 (d) 16 

AIPMT (Screening)-2012 
Ans. (c) : Number of electron that accommodated in 
any sub shell is given by 

  = 2(2 ℓ +1) 

ℓ = Azimuthal or orbital angular momentum quantum 

number. 

Now, for f-subshell ℓ = 3 

and given, n = 4     
Maximum number electrons that can be in f- subshell 
  
 = 2(2 ×3 + 1) = 14 electron   
Note:- Official answer (b) 
63.  The angular momentum of electron in 'd' 

orbital is equal to:-  
  d-keâ#ekeâ ceW Fueskeäš^e@ve keâe keâesCeerÙe mebJesie kesâ yejeyej nw: 

 (a) 2ℏ   (b) 2 3ℏ  

 (c) 0 ℏ   (d) 6ℏ  
AIPMT- 03.05.2015 

Ans. (d) : Angular momentum is given by the formula,  

( )h
L 1

2
= +

π
ℓ ℓ  

Where ℓ is the azimuthal quantum number and  
h = Planck's constant  
For- s- orbital   0=ℓ  
p - orbital  1=ℓ  
d - orbital  2=ℓ  
f- orbital    3=ℓ  

h 6h
L 2(2 1) 6h

2 2
= + = =

π π
  

Where, 
h

h
2

=
π

 

64.  Given below are two statements : 
  veerÛes oes keâLeve efoS ieS nw: 
  Statement I / keâLeve I 

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

  lejbie heâueve keâe ceeve, (ψψψψ) hejceeCeg ceW Fueskeäš^e@ve kesâ 
efveoxMeebkeâ hej efveYe&j keâjlee nw~ 

  Statement II/ keâLeve II 

  The probability of finding an electron at a 
point within an atom is proportional to the 
orbital wave function.  

  Skeâ hejceeCeg kesâ Yeerlej Skeâ efyebog hej Skeâ Fueskeäš^e@ve keâs 
heeÙes peeves keâer mebYeeJevee keâ#eerÙe lejbie heâueve kesâ 
meceevegheeleer nesleer nw~ 

  In the light of the above statments, choose the 
correct answer from the options given below.   

  Ghejesòeâ keâLeveeW kesâ Deeueeskeâ ceW veerÛess efoS efJekeâuheeW ceW mes 
mener Gòej keâe ÛeÙeve keâerefpeS~ 

 (a) Both Statement I and Statement II are ture/ 
keâLeve I Deewj keâLeve II oesveeW melÙe nQ  

 (b) Both statement I and statement II are false/ 
keâLeve I Deewj keâLeve II oesveeW ieuele nQ  

 (c) Statement I is true but statement II is false/ 
keâLeve I melÙe nw uesefkeâve keâLeve II ieuele nw 

 (d) Statement I is false but statement II is true/ 
keâLeve I ieuele nw uesefkeâve keâLeve II melÙe nw 

RE-NEET Manipur (UG) 06.06.2023 

Ans. (c) : The value of wave function (ψ) 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 (ψ2). ψ2 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 ×××× 105 
J mol–1. What is the minimum energy needed 

to remove an electron from the metal?  

  (h = 6.626 ×××× 10–34 Js, c = 3 ×××× 108 ms–1,  
  NA = 6.022 ×××× 1023 mol–1)  
  peye 300 nm lejbieowOÙe& Jeeuee efJeÅegle-ÛegbyekeâerÙe 

efJeefkeâjCe efkeâmeer Oeeleg kesâ he=‰ mes škeâjelee nw, lees 1.68 ×××× 

105 J mol–1 ieeflepe Tpee& Jeeues Fueskeäš^e@ve Glmeefpe&le nesles 
nw~ Oeeleg mes Skeâ Fueskeäš^e@ve kesâ efve<keâemeve kesâ efueS keâce mes 
keâce efkeâleveer Tpee& DeeJeMÙekeâ nesieer?  

  (h = 6.626 ×××× 10–34 Js, c = 3 ×××× 108 ms–1,  
  NA = 6.022 ×××× 1023 mol–1) 
 (a) 2.31 × 106 J mol–1  (b) 3.84 × 104 J mol–1  
 (c) 3.84 × 10–19 J mol–1 (d) 2.31 × 105 J mol–1 

NEET (UG) Re-Exam-04.09.2022 
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Ans. (d) : Energy of a 300 nm photon is given by  

E = 
hc

λ
 = 

34 8 1

9

6.626 10 Js 3 10 ms

300 10 m

− −

−

× × ×

×
 

 = 6.626 × 10–19 J  

Energy of one mole of photons.  

 = 6.626 × 10–19 × 6.022 × 1023 mol–1 

 = 3.99 × 105 J mol–1 

The minimum energy needed to remove one mole of 
electron  

 = (3.99 – 1.68) × 105 J mol–1 

 = 2.31 × 105 J mol–1   
66.  A particular station of All India Radio, New Delhi 

broadcasts on a frequency of 1,368 kHz 
(kilohertz). The wavelength of the 
electromagnetic radiation emitted by the 
transmitter is : [speed of light c = 3.0 × 108 ms–1]  

  Dee@ue Fbef[Ùee jsef[Ùees, veF& efouueer keâe Skeâ mšsMeve 1,368 

kHz (efkeâuees nšd&Je) keâer DeeJe=efòe hej ØemeejCe keâjlee nw~ 
mebÛeejkeâ (š^ebmeceeršj) Éeje Glmeefpe&le efJeÅegle ÛegcyekeâerÙe 
efJeefkeâjCe keâe lejbieowOÙe& nw : [ØekeâeMe keâe Jesie c = 3.0 × 

108 ms–1] 

 (a) 21.90 cm  (b) 219.3 m  

 (c) 2019.2 m (d) 2192 m  

NEET (UG) 12.09.2021 

Ans. (b) : Frequency (ν) = 1368 kHz 

                           =  1,368000 Hz 

The wavelength (λ) = 
c

ν
 = 

8

3

3 10

1368 10

×
×

 

                                         = 219.3 m 

67.  Calculate the energy in joule corresponding to 
light of wavelength 45 nm. 

  (Planck's constant h = 6.63 ××××10-34 Js; speed of 

light c = 3××××108ms-1) 

  45 nm kesâ lejbieowOÙe& kesâ ØekeâeMe kesâ efueÙes Tpee& keâe ceeve 

petue ceW efvekeâeuees: (hueebkeâ efmLejebkeâ h = 6.63 ××××10-34 Js; 

ØekeâeMe keâe Jesie c = 3××××108ms-1) 

 (a) 6.67×1015 (b) 6.67×1011  

 (c) 4.42×10-15 (d) 4.42×10-18 

AIPMT-06.05.2014 

Ans. (d) : Wavelength 'λ' = 45 nm = 45 × 10–9 m 

 34h 6.63 10 Js−= ×  

 c  = 3 × 108 m/s 

 
hc

E =
λ

, putting values of h, λ and c  

 
34 8

9

6.63 10 3 10
E

45 10 m

−

−

× × ×
=

×
= 4.42 × 10-18 Joule 

68.  The value of Planck's constant is 6.63 × 10–34 
Js. The speed of light is 3 × 1017 nm s-1. Which 
value is closest of the wavelength in nanometer 
of a quantum of light with frequency of 6 × 1015 
s-1?/hueebkeâ efmLejebkeâ keâe ceeve 6.63 ×10–34 Js nw Je 
ØekeâeMe keâer ieefle 3 ×1017 nms–1  nw~ 6 × 1015 s–1 

DeeJe=efòe Jeeues keäJeebšce ØekeâeMe keâer lejbieowOÙe& vewveesceeršj ceW 
efvecve ceW mes keâewve mes ceeve kesâ meyemes DeefOekeâ vepeoerkeâ 
nesieer?  

 (a) 75 (b) 10  
 (c) 25 (d) 50 

NEET (UG) 05.05.2013 

Ans. (d) : Given Plank's constant (h) = 6.63×10–34Js 

Speed of Light (c) 173 10 nm /s= ×  
 15 1frequency( ) 6 10 s−ν = ×  

We know that 

 
hc

E =
λ

 

 
hc

hν =
λ

 

 
c

ν =
λ

 

 
c

λ =
ν
 

 
17

15 1

3 10 nm / s

6 10 s−

×
=

×
 

 
17

15

1 10 nm

2 10

×
=

×
 

 5 10= ×  
 = 50 nm 

69.  According to law of photochemical equivalence 
the energy absorbed (in ergs/mole) is given as 
(h = 6.62 × 10–27 ergs, c = 3 × 1010 cm s–1. NA = 
6.02 × 1023 mol–1) 

 (a) 
161.956 10×

λ
 (b) 

81.956 10×
λ

 

 (c) 
52.859 10×

λ
 (d) 

162.859 10×
λ

 

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 

E = A
hc

N×
λ

 

 = 
27 10 236.62 10 3 10 6.02 10−× × × × ×

λ
 

 
81.195 10

E
×

=
λ
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70.  The energies E1 and E2 of two radiations are 25 
eV and 50 eV respectively. The relation 

between their wavelengths i.e. λλλλ1 and λλλλ2 will be: 

  oes efJeefkeâjCeeW keâer TpeeSW E1 leLee E2 ›eâceMe: 25 eV 

leLee 50 eV nQ, Gvekesâ lejbieowOÙe&, DeLee&led λλλλ1 leLee λλλλ2 kesâ 

yeerÛe mecyevOe nesiee : 

 (a) λ1=
1

λ22
 (b) λ1 = λ2  

 (c) λ1 = 2λ2 (d) λ1 = 4λ2 
AIPMT (Screening)-2011 

Ans. (c) : E = hv = h 
c

λ
 

 E1 = 
1

hc

λ
 and E2 = 

2

hc

λ
  

1 2 2

2 1 1

E λ λhc
= × =

E λ hc λ
 

or  2 2

1 1

25 1

50 2

λ λ
= ⇒ =

λ λ
 

         ⇒ 1 2λ = 2λ  

71.  A 0.66 kg ball is moving with a speed of 100 
m/s. The associated wavelength will be :  
(h = 6.6 × 10-34 Js) 

  0.66 kg keâe Skeâ ieWo 100 m/s keâer ieefle mes Ûeue jne nw~ 

Fmemes mecyeefvOele lejbieowOÙe& nesieer (h = 6.6 × 10-34 Js)   

 (a) 6.6 × 10-32 m  (b) 6.6 × 10-34 m  

 (c) 1.0 × 10-35 m (d) 1.0× 10-32 m  

AIPMT (Mains)-2010 

Ans. (c) : According to de-Broglie equation.  

 
h

mv
λ =   

Given, h = 6.6×10-34 Js 

 m  = 0.66 kg  

 v = 100 m/s 

Substituting  values in the above expression-  

34
6.6 10 35

1 10 m
0.66 10

−× −λ = = ×
×

 

Thus the associated wavelength is- 

 ∴  λ = 1×10-35 m  

72.  Ionization energy of second orbit of Li+2 will 

be/ Li+2 DeeÙeve kesâ otmejs keâ#e keâer DeeÙeveve Tpee& keäÙee 

nesieer :  

 (a) 122.4 eV  (b) 40.8 eV  

 (c) 30.6 eV (d) 13.6 eV 

AIPMT-1999 

Ans. (c) : Ionization energy of second orbit of Li2+ will 
be –  

 E = 13.6 
2

2

Z

n
 

Z 3

n 2

= 
 

= 
 

 E = 13.6 × 
2

2

3
30.6eV

2
=  

73.  nX
m emitted one αααα and 2β β β β particles, then it will 

become:/nXm Skeâ αααα leLee 2β β β β keâCe Glmeefpe&le keâjves hej 
yevesiee– 

 (a) nX
m–4  (b) n–1X

m–1  
 (c) nZ

m–4 (d) None 

AIPMT-1998 

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

m decay m 4 2 m 4
n 2n nX X Xα− − β −

−  → →   

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

74.  When X →→→→ 7N
14 + 2ββββ– then number of neutron 

will be in X: 

   X →→→→ 7N
14 + 2ββββ– lees X ceW vÙetš^e@ve keâer mebKÙee nesieer– 

 (a) 3  (b) 5  
 (c) 7 (d) 9 

AIPMT-1998 

Ans. (d) : Beta (β-emission) means conversion of 
neutron into protons so– 

zX
A → 7N

14 + 2β– 

hence, A = 14, z = 5 
Neutrons = 14 – 5 = 9 

75.  Uncertainity in position of an e- and He is 
similar. If uncertainity in momentum of e- is  

  32 × 105, then uncertainity in momentum of He 
will be: 

  Skeâ e- leLee He keâCe keâer eqmLeefle ceW Deefveef§elelee meceeve 
nw~ e- kesâ efueS mebJesie ceW Deefveef§elelee 32 × 105 lees He kesâ 
efueS mebJesie ceW Deefveef§elelee keäÙee nesieer– 

 (a) 32 × 105  
 (b) 16 × 105  
 (c) 8 × 105 

 (d) None of these/Ghejesòeâ ceW keâesF& veneR 
AIPMT-1998 

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

principle: 
h

x. p
4

∆ ∆ ≥
π

 

Therefore for a same amount of uncertainity in position, 
all particles will have same uncertainity in momentum.  

Given ∆pe = 32 × 105 
Then uncertainity in momentum of He will be – 

[∆pHe = 32 × 105]   
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76.  The uncertainty in momentum of an electron is 
1 × 10–5 kg m/s. The uncertainty in its position 
will be 

  (h = 6.62 × 10–34 kg m2/s) 

  Skeâ Fueskeäš^e@ve kesâ mebJesie ceW Deefveef§elelee 1 × 10–5 kg 

m/s. nw, lees Fmekeâer efmLeefle ceW Deefveef§elelee nesieer- 

 (a) 5.27 × 10–30 m  (b) 1.05 × 10–26 m  

 (c) 1.05 × 10–28 m (d) 5.25 × 10–28 m 

AIPMT- 1999 

Ans. (a) : The uncertainty in the position of electron is 
given by-  

4
∆ =

∆
h

x
pπ

  

Where,  

∆x = Position of electron.  

∆p = Momentum of electron.  

h = Planck's const. (6.62×10–34 kgm2/s) 
–34

–5

6.62 10

4 3.14 1 10

×
∆ =

× × ×
x  

    = 
–34

–5

6.62 10

12.56 10

×
×

 

      = 0.527 × 10–34×10+5 

      = 0.527 × 10–29 

      = 5.27×10–30m 

77.  The de Broglie wavelength of a particle with 
mass 1 g and velocity 100 m/s is/1 g õJÙeceeve SJeb 
100 m/s Jesie Jeeues keâCe keâer os yeÇe@iueer lejbieowOÙe& nw- 

 (a) 6.63 × 10–35 m  (b) 6.63 × 10–34 m  

 (c) 6.63 × 10–33 m (d) 6.65 × 10–35 m 

AIPMT- 1999 

Ans. (c) : momentum (p) = m × v 

p = 
1

100 /
1000

kg m s×  

   = –11
10

10
=  

De Broglie wavelength, 
h

p
λ =    

 = 
–34

–1

6.62 10

10

×
 

 = 6.62×10–34×101 

 = 6.62×10–33m 

78.  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 
× 10–26 kg m s–1. The minimum uncertainty in 
the measurement of the momentum of the 
helium atom is  

  Skeâ Fueskeäš^e@ve Deewj nerefueÙece hejceeCeg oesveeW keâer efmLeefle 
1.0 mm kesâ Devleie&le %eele nw~ hegve: Fueskeäš^e@ve keâe mebJesie 
5.0 × 10–26 kg m s–1. nw~ nerefueÙece hejceeCeg kesâ mebJesie 
ceeheve ceW efvecvelece Deefveef§elee nw-   

 (a) 8.0 × 10–26 kg m s–1  (b) 80 kg m s–1  
 (c) 50 kg m s–1 (d) 5.0 × 10–26 kg m s–1 

AIPMT- 1998 

Ans. (d) : Uncertainty principle ∆x × 
4

∆ ≥
h

p
π

  

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 '1 nm' and momentum of the 
electron is 5.0×10–26 kg m s–1. 
So, uncertainty in momentum of helium atom is also 
same as the momentum of electron that is 5×10–26 kg 
ms–1. 

79.  Uncertainty in position of an electron (Mass = 
9.1 × 10–28 g) moving with a velocity of 3×104 
cm/s accurate upto 0.001% will be  

  (Use h/(4ππππ) in uncertainty expression where h= 
6.626 × 10–27 erg second) 

  3×104 cm/s kesâ Jesie mes YeüceCe keâj jns Skeâ Fueskeäš^e@ve 
(õJÙeceeve 9.1 × 10–28 g) keâer efmLeefle ceW 0.001³ lekeâ 
Deefveef§elelee nesieer- 

  (Deefveef§elelee JÙebpekeâ ceW h/4ππππ keâe ØeÙeesie keâjW,  

    peneB h= 6.626 × 10–27 Deie& meskeâC[ nw~) 
 (a) 5.76 cm  (b) 7.68 cm  
 (c) 1.93 cm (d) 3.84 cm 

AIPMT- 1995 

Ans. (c) : According to uncertainty principle 

4
∆ × ∆ =

h
x m v

π
   (∵p = mv)   

Given, m = 9.1×10–28g 

 v = 3×104 cm/s 
accuracy = 0.001/100 

Then, actual velocity ∆v - 

     4 0.001
3 10

100
∆ = × ×v  

=3×104×0.001×10–2 
= 3×104×1×10–5 
= 3×10–1 

Uncertainty in position,  

∆x = 
–27

–28 –1

6.62 10

4 3.14 9.1 10 3 10

×
× × × × ×

 

     =
–27 29

26.62 10 10
0.01930 10

342.88

× ×
= ×  

     = 1.930 cm 
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03.  

Classification of Elements and 

Periodicity in Properties 

 

1.  Nomenclature of Elements with 
Atomic Numbers > 100 

1. The IUPAC name of an element with atomic 

number 119 is/Skeâ lelJe efpemekeâe hejceeCeg ›eâceekebâ 
119 nw, keâe IUPAC veece nw~ 

 (a) ununoctium (b) ununennium  
 (c) unnilennium (d) unununnium 

NEET (UG) 17.07.2022 

Ans. (b) : Notation for IUPAC nomenclature, 

1-un 

9-enn 

So, nomenclature, can be written as the three notations 

for the 3 digits, followed by "ium".  

∴ 119 = Ununennium. 

2.  Identify the incorrect match. 

  DevegefÛele megcesue keâes henÛeeefveS~  

   Name/   IUPAC Official Name 

   veece  DeeF&.Ùet.heer.S.meer. DeefOeke=âle veece 

  (A) Unnilunium  (i) Mendelevium 

   DeveefveueGefveÙece ceQ[ueerefJeÙece 

  (B) Unniltrium  (ii) Lawrencium 

   Deveefveueš^eFÙece ueejWefmeÙece 

  (C) Unnilhexium  (iii) Seaborgium 

   DeveefveuensefkeämeÙece meeryeesefie&Ùece 

  (D) Unununnium  (iv) Darmstadtium 

   DeveDeveÙegefveÙece [ce&mšs[defšÙece 
 (a) (B), (ii)  (b) (C), (iii) 

 (c) (D), (iv) (d) (A), (i)  

NEET (UG) 13.09.2020 

Ans. (c) :  

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.     

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

3.  Which one of the following represents all 

isoelectronic species?  
  efvecveefueefKele ceW mes keâewve mee meYeer meceFueskeäš^e@efvekeâ 

ØepeeefleÙeeW keâes ØeoefMe&le keâjlee nw? 
 (a) Na

+
, Mg

2+
, O

–
,F

– (b) Ca
2+

, Ar, K
+
,Cl

–  
 (c) Na

+
, Cl

–
, O

–
,NO

+ (d) N2O,N2O4,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

2
, 2s

2
, 2p

6
, 3s

1  
Na

+
 = 1s

2
, 2s

2
, 2p

6
 

Total ⇒10 –e⊙  

12Mg = 1s
2
, 2s

2
, 2p

6
, 3s

2  
Mg

2+
 = 1s

2
, 2s

2
, 2p

6
 

Total ⇒10 –e⊙  

8O = 1s
2
, 2s

2
, 2p

4 
–O⊙ = 1s

2
, 2s

2
, 2p

5
 

Total ⇒9 –e⊙  

9F = 1s
2
, 2s

2
, 2p

5
 

–F⊙ = 1s
2
, 2s

2
, 2p

6
 

Total ⇒10
–e⊙  

20Ca = 1s
2
, 2s

2
, 2p

6
, 3s

2
, 3p

6
, 4s

2
 

Ca
2+

= 1s
2
, 2s

2
, 2p

6
, 3s

2
, 3p

6
 

Total ⇒18
–e⊙  

18Ar = 1s
2
, 2s

2
, 2p

6
, 3s

2
, 3p

6
 

Total ⇒18
–e⊙  

19K = 1s
2
, 2s

2
, 2p

6
, 3s

2
, 3p

6
, 4s

1
 

   K
+
=1s

2
, 2s

2
, 2p

6
, 3s

2
, 3p

6
 

   Total  = 18
–e⊙  

17Cl = 1s
2
, 2s

2
, 2p

6
, 3s

2
, 3p

5
 

   Cl
–
=1s

2
, 2s

2
, 2p

6
, 3s

2
, 3p

6
 

   Total  = 18 –e⊙  
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Na
+
 = 10 –e⊙  

– –Cl 18e=⊙ ⊙   
– –O 9e=⊙ ⊙  

–
NO 7 8 –1 14e⊕ = + = ⊙  

N2O = 7×2+8  N2O4 =2 × 7 + 4 × 8 

        = 14+8           = 14+32 

        = 22 –e⊙            = 46 

NO
+
 =14 –e⊙               NO = 7+8 

          = 15 –e⊙  

Hence ⇒ option (b) is correct.  

 Ca
2+

, Ar, 
–

K ,Cl
⊕ ⊙

 

 all have 18 –e⊙  
4.  From the following pairs of ions which one is 

not an iso-electronic pair?/DeeÙeveeW kesâ efvecveefueefKele 
ÙegiceeW ceW mes keâewve Skeâ meceFueskeäš^e@efvekeâ Ùegice veneR nw? 

 (a) Fe
2+

, Mn
2+

  (b) O
2–

, F
–
  

 (c) Na
+
, Mg

2+
 (d) Mn

2+
, Fe

3+
 

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) 2 – 2 –Fe 24e ,Mn 23e+ += =  

(b) 2– –O F  = both have 10 electron 

(c) Na
+
, Mg

2+
  = both have 10 electron 

(d) Mn
2+

, Fe
3+

 =  both have 23 electron 

Note : Protons and Neutrons of isoelectronic species are 

different as they have different mass number. 

5.  4d, 5p, 5f and 6p orbitals are arranged in the 

order of decreasing energy. The correct option is 

  4d, 5p, 5f leLee 6p keâ#ekeâ Iešleer Tpee& kesâ ›eâce ceW 
JÙeJeefmLele efkeâÙes ieÙes nw~ mener efJekeâuhe nw-   

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

 (c) 5f > 6p > 4d > 5p (d) 5f > 6p > 5p > 4d 

NEET (UG) 05.05.2019 

Ans. (d) : (n+1) values for 4d = 4 + 2 = 6 

   5p = 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? 

  Skeâ lelJe Z = 114 keâe neue ner ceW DeeefJe<keâej ngDee nw~ 
Ùen efvecve ceW mes efkeâme heefjJeej/Jeie& leLee Fueskeäš^esefvekeâ 
efJevÙeeme mes mebyebefOele nesiee? 

 (a) Halogen family 

  nwueespeve heefjJeej, [Rn] 5f
14

6d
10

7s
2
7p

5
  

 (b) Carbon family 

  keâeye&ve heefjJeej, [Rn] 5f
14

6d
10

7s
2
7p

2
  

 (c) Oxygen family 

  Dee@keämeerpeve heefjJeej, [Rn] 5f
14

6d
10

7s
2
7p

4
 

 (d) Nitrogen family 

  veeFš^espeve heefjJeej, [Rn] 5f
14

6d
10

7s
2
7p

6
 

NEET (UG) 07.05.2017 

Ans. (b) : Correct option is (b) with electronic 
configuration [Rn] 7s

2
 5f

14
 6d

10
 7p

2
 because [Rn] has 

atomic no 86 and more electrons in subshells 5d
14

, 6d
10

, 
7s

2
, 7p

2
 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
14

 6d
10

 7s
2
 7p

2
. 

It has valence cell configuration like ns
2
 np

2
 (7s

2
 7p

2
). 

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

7.  The number of d-electrons in Fe
2+

(Z = 26) is 

not equal to the number of electrons in which 

one of the following?/efvecveefueefKele ceW mes efkeâmekesâ 
Fueskeäš^e@veeW keâer mebKÙee Fe

2+
(Z = 26) ceW d-Fueskeäš^e@veeW keâer 

mebKÙee kesâ yejeyej veneR nw? 
 (a) p-electrons in Cl (Z = 17) 

  Cl (Z = 17) ceW p-Fueskeäš^e@veeW kesâ 
 (b) d-electrons in Fe (Z = 26) 

  Fe (Z = 26) ceW d-Fueskeäš^e@veeW kesâ 
 (c) p-electrons in Ne (Z = 10) 

  Ne (Z = 10) ceW p-Fueskeäš^e@veeW kesâ 
 (d) s-electrons in Mg (Z = 12) 

  Mg (Z = 12) ceW s-Fueskeäš^e@veeW kesâ 
AIPMT- 03.05.2015 

Ans. (a) : Electronic configuration of the elements are:  
2 2 2 6 2 6 6Fe :1s  2s  2p  3s  3p  3d+  

number of d-electrons = 6 

Ne : 1s
2
 2s

2
 2p

6
  

 6 electrons in p-orbital  

Mg : 1s
2
 2s

2
 2p

6
 3s

2
 

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

Fe
+2

. 

Cl : 1s
2
 2s

2
 2p

6
 3s

2
 3p

5
  

 11 electrons in p-orbital and are not same as in d-

 orbital of Fe
2+

. 

8.  Be
2+

 is isoelectronic with which of the following 

ions?/efvecve DeeÙeve ceW Be
2+ efkeâmekesâ meceFueskeäš^e@efvekeâ nw? 

 (a) H
+
  (b) Li

+
  

 (c) Na
+
 (d) Mg

2+
 

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
2+

 is isoelectronic with Li
+
 . 

 Be(4)  1s
2
 2s

2 

 
Be

2+     1s
2
 2s

0
 → 2e

–
 

 Li(3)   1s
2
 2s

1
 

 Li
+      

  1s
2
 2s

0
 → 1e

–
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9.  The outer electronic configuration of Gd (At. 

No. 64) is : Gd keâe yeenjer Fueskeäš^eefvekeâ efJevÙeeme nw 
(hejceeCeg mebKÙee 64)  

 (a) 4f
4
 5d

5
 6s

1 (b) 4f
5
 5d

4
 6s

1 
 (c) 4f

7
 5d

1
 6s

2 (d) 4f
3
 5d

5
 6s

2 
NEET Karnataka (UG) 18.05.2013 

Ans. (c) : Electronic configuration is : 1s
2
, 2s

2
, 2p

6
, 3s

2
, 

3p
6
, 4s

2
, 3d

10
, 4p

6
, 5s

2
, 4d

10
, 5p

6
, 6s

2
, 4f

7
, 5d

1
 

∴ Outer electronic configuration : [Xe] 4f
7
, 5d

1
, 6s

2
.  

10.  An atom has electronic configuration 1s
2
 2s

2
 

2p
6
 3s

2
 3p

6
 3d

3
 4s

2
, you will place it in which 

group: / Skeâ lelJe keâe Fueskeäš^eefvekeâ efJevÙeeme nw 1s
2
 2s

2
 

2p
6
 3s

2
 3p

6
 3d

3
 4s

2
, Deehe Fmes efkeâme mecetn ceW jKesieW-  

 (a) Fifth/ heeBÛeJes  (b) Fifteenth / hevõnJeW  
 (c) Second / efÉleerÙe  (d) Third / le=leerÙe 

AIPMT-2002 

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

2
, 

2p
6
, 3s

2
, 3p

6
, 3d

3
,4s

2 

It is a member of d - block element because the last 
electron is filled in d sub-shell as 3d

3
 and the following 

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

1 to 10
. Hence it is member of fifth group. 

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

and III I.P./ efvecve ceW mes efkeâme Fueskeäš^esefvekeâ efJevÙeeme 
ceW II I.P. Je III I.P. ceW DeefOekeâlece Devlej nesiee :  

 (a) 1s
2
 2s

2
 2p

6
 3s

1
  

 (b) 1s
2
 2s

2
 2p

6
 3s

2
  

 (c) 1s
2
 2s

2
 2p

6 

 (d) 1s
2
 2s

2
 2p

5
 

AIPMT-1999 

Ans. (b) : 1s
2
, 2s

2
, 2p

6
, 3s

2
 – This configuration 

becomes Neon (Ne) after removing 2– electrons from 

this atom. It will attain noble gas-configuration thus 

removing the 3
rd

 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 I.P.  

12.  The ion that is isoelectronic with CO is 

  Jen DeeÙeve pees CO kesâ meceFueskeäš^e@efvekeâ nw-   

 (a) CN
–
  (b) 2

+N   

 (c) O
2–

 (d) 
–

2N  

AIPMT-1997 

Ans. (a) : Isoelectronic with CO is :- 

CO : 6 + 8 =14 

CN
– ⇒⇒⇒⇒ 6+7+1=14 

2
N+  ⇒⇒⇒⇒ 7×2–1 =13 

O
2– ⇒⇒⇒⇒ 8 +2 = 10 

–

2N  ⇒⇒⇒⇒ 7×2+1 = 15 

Hence, CO is isoelectronic with CN
–
 as both have 14 

electrons.  

13.  Which one of the following is not isoelectronic 

with O
2–

?/efvecveefueefKele ceW mes keâewve O
2–

 kesâ meeLe 
meceFueskeäš^e@efvekeâ veneR nw?  

 (a) Tl
+
  (b) Na

+
  

 (c) N
3–

 (d) F
–
 

AIPMT- 1994 

Ans. (a) : Not Isoelectronic with  O
2– 

is :- 

O
2–

 : 8 + 2 =10 

• Tl
+
:  Tl has 81 electron.  

So, Tl
+
= 80 electron  

• Na
+
 : Na has 11 electron.  

  Na
+
 has 10 electron  

• N3– 
: N has 7 electron. 

 So, N
3–

= 7+3 = 10 electron  

• F– 
: F have 9 electron .  

So, F
–
 = 9+1= 10 electron  

Hence, in this Tl
+
 is not isoelectronic with O

2–
. 

14.  Electronic configuration of calcium atom can 

be written as /kewâefumeÙece hejceeCeg keâe Fueskeäš^e@efvekeâ 
efJevÙeeme efvecveefueefKele efkeâme Øekeâej mes efueKee pee mekeâlee 
nw? 

 (a) [Ne]4p
2 
 (b) [Ar]4s

2
  

 (c) [Ne]4s
2
 (d) [Kr]4p

2
 

AIPMT- 1992 

Ans. (b) : Atomic no. of calcium atom is 20. 

20Ca = 1s
2
, 2s

2
, 2p

6
,3s

2
,3p

6
,4s

2
.  

15.  The electronic configuration of an element is 

1s
2
 2s

2
 2p

6
 3s

2
 3p

3
. What is the atomic number 

of the element, which is just below the above 

element in the periodic table? 

  Skeâ leòJe keâe Fueskeäš^e@efvekeâ efJevÙeeme 1s
2
 2s

2
 2p

6
 3s

2
 

3p
3
. nw~ Gme leòJe keâer hejceeCeg mebKÙee keäÙee nw, pees efkeâ 

DeeJeòe& meejCeer ceW efoÙes ieS leòJe kesâ "erkeâ veerÛes nw? 
 (a) 36 (b) 49  

 (c) 33 (d) 34 

AIPMT-1995 

Ans. (c) : The given configuration is 1s
2
 2s

2
 2p

6
 3s

2
 

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  

  Skeâ leòJe keâer hejceeCeg mebKÙee 33 nw~ Fmekeâe mLeeve 
DeeJele& meejCeer ceW nw-  

 (a) first group/ØeLece Jeie& ceW 
  (b) third group/le=leerÙe Jeie& ceW  
 (c) fifth group/ heeBÛeJeW Jeie& ceW 
 (d) seventh group./meeleJeW Jeie& ceW 

AIPMT-1993 
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Ans. (c): The electronic configuration of given element 
of atomic number 33 is  

1s
2
, 2s

2
, 2p

6
, 3s

2
,3p

6
, 3d

10
, 4s

2
,4p

3
  

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?  

  Ûeej leòJeeW kesâ Fueskeäš^e@efvekeâ efJevÙeeme veerÛes efoS ieSs nw~ 
efvecve ceW mes keâewve-mee leòJe DevÙe keâer YeeBefle meceeve 
heefjJeej mes mebyebOe veneR jKelee nw? 

 (a) [Xe]4f 
14

5d
10

4s
2
  (b) [Kr]4d

10
5s

2
  

 (c) [Ne]3s
2
3p

5
 (d) [Ar]3d

10
4s

2
 

AIPMT-1989 

Ans. (c) : The element having same no. of valence 
electrons belong to the same group. 

 [Xe]4f 
14

5d
10

6s
2
, [Kr]4d

10
5s

2
 and [Ar]3d

10
4s

2
 belong to 

the same group as all these elements have 2 valence 
electrons. The element with electronic configuration 
[Ne]3s

2
3p

5
 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?/Skeâ leòJe kesâ efvecve ceW 
mes efkeâme Fueskeäš^e@efvekeâ efJevÙeeme ceW efÉleerÙe leLee le=leerÙe 
DeeÙeveve Tpee& ceW DemeeceevÙe ™he mes GÛÛe Deblej nw?  

 (a) 1s
2
, 2s

2
, 2p

6
, 3s

1
  

 (b) 1s
2
, 2s

2
, 2p

6
, 3s

1
, 3p

1
  

 (c) 1s
2
, 2s

2
, 2p

6
, 3s

2
, 3p

2
 

 (d) 1s
2
, 2s

2
, 2p

6
, 3s

2
 

AIPMT-1993 

Ans. (d) : Following is a flowchart representing 

consecutive removal of  an electron from valence shell 

of given configurations.  

(a) 1 2E E2 2 6 1 2 2 61s ,2s ,2p ,3s 1s ,2s ,2p+ +→ →  

     3E2 2 5 2 2 41s ,2s ,2p 1s ,2s ,2p
+→  

(b) 1 2E E2 2 6 2 1 2 2 6 21s ,2s ,2p ,3s ,3p 1s ,2s ,2p ,3s +→ →  

     3E2 2 6 1 2 2 61s ,2s ,2p ,3s 1s ,2s ,2p→  

(c) 1E2 2 6 2 2 2 2 6 2 11s ,2s ,2p ,3s ,3p 1s ,2s ,2p ,3s ,3p→  

     32 EE 2 2 6 2 2 2 6 11s ,2s ,2p ,3s 1s ,2s ,2p ,3s
++→ →  

(d) 1E2 2 6 2 2 2 6 11s ,2s ,2p ,3s 1s ,2s ,2p ,3s+→  

      32 EE 2 2 6 2 2 51s ,2s ,2p 1s ,2s ,2p
++→ →  

In option (d) less second ionization energy is required 
for removal of second valence electron from 3s orbital. 
But after 2

nd
 ionization, 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.  

 

3.  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 VI.  

  veerÛes kegâÚ OeveeÙeve efoS ieS nQ~ Dekeâeye&efvekeâ iegCeelcekeâ 
efJeMues<eCe kesâ GheÙeesie Éeje, GvnW yeÌ{leer mecetn mebKÙee 0 
mes VI lekeâ ceW JÙeJeefmLele keâerefpeS: 

  A. Al
3+

   B. Cu
2+

 
  C. Ba

2+
  D. Co

2+ 

  
E. Mg

2+
 

  Choose the correct answer from the options 
given below :   

  veerÛes efoS ieS efJekeâuheeW mes mener Gòej ÛegefveS : 
 (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 II Cu
2+ 

Group III Al
3+

 
Group IV Co

2+
 

Group V Ba
2+

 
Group VI Mg

2+ 

The correct order in group number of ion is 
Cu

2+
 <Al

3+
 <Co

2+
 <Ba

2+
 <Mg

2+ 
B  A  D  C  E 

20.  Arrange the following elements in increasing 
order of electronegativity :   

  efvecveefueefKele lelJeeW keâes efJeÅegle $e+Ceelcekeâ kesâ yeÌ{les ›eâce 
ceW JÙeJeefmLele keâerefpeS : 

  N, O, F, C, Si 
  Choose the correct answer from the options 

given below : 
  veerÛes efoS ieS efJekeâuheeW mes mener Gòej ÛegefveS : 
 (a) Si < C < O < N < F  
 (b) O < F < N < C < Si  
 (c) F < O < N < C < Si 
 (d) Si < C  < N < O < F  

NEET (UG) - 05.05.2024 

Ans.(d) : The elements in increasing order of 
electronegativity are – 
     Si < C < N < O < F 
 E.N value 1.82  2.5   3     3.5  4 
21.  Arrange the following elements in increasing 

order of first ionization enthalpy:  
  Li,     Be,    B,    C,    N 
  Choose the correct answer from the options 

given below: 
 ` efvecveefueefKele lelJeeW keâes ØeLece DeeÙeveve SvLewuheer kesâ yeÌ{les 

›eâce keâes JÙeJeefmLele keâerefpeS : 
  Li,   Be,   B,   C,   N 
  veerÛes efoS ieS efJekeâuheeW mes mener Gòej ÛegefveS : 
 (a) Li < B < Be < C < N   
 (b) Li < Be < C < B < N  
 (c) Li < Be < N < B < C 
 (d) Li < Be < B < C < N  

NEET (UG) - 05.05.2024 
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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 
enthalpy 

i

1

H

kJmol
−

∆ 
 
 

 

520 801 899 1086 1402 

22.  With which of the following electronic 
configuration of an atom has the lowest 
ionization enthalpy:  

  efvecve Fueskeäš^e@efvekeâ efJevÙeemeeW ceW mes efkeâmekesâ meeLe hejceeCeg 
keâer DeeÙeveve SvLewuheer efvecvelece nesieer? 

 (a) 1s
2
2s

2
2p

6
  (b) 1s

2
2s

2
2p

5
  

 (c) 1s
2
2s

2
2p

3
 (d) 1s

2
2s

2
2p

5
3s

1
 

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

2
, 2s

2
, 2p

6
, 3s

1
 is alkali metal. 

23.  Which of the following is correctly matched?  
  efvecveefueefKele ceW mes keâewve mener megcesefuele nw? 
 (a) Acidic oxides ⇒ Mn2O7, SO2, TeO3/ DecueerÙe 

Dee@keämeeF[ Mn2O7, SO2, TeO3  
 (b) Amphoteric oxides ⇒BeO, Ga2O3, GeO / 

GYeÙeOeceea Dee@keämeeF[ BeO, Ga2O3, GeO  
 (c) Basic oxides ⇒ In2O3, K2O, SnO2/#eejerÙe 

Dee@keämeeF[ In2O3, K2O, SnO2 
 (d) Neutral oxides ⇒ CO, NO2, N2O/Goemeerve 

Dee@keämeeF[ CO, NO2, N2O 
RE-NEET Manipur (UG) 06.06.2023 

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

•••• Non-metal oxide are acidic in nature.  

•••• The oxide which behaves like both acid and base are 
called amphoteric oxide. 

•••• Neutral oxide : The oxide which do not have a 
characterstics of  an acid or a base are called the neutral 
oxide. 

Hence, Mn2O7, SO2, TeO3 are acidic oxide.    

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

  veerÛes oes keâLeve efoS ieS nw: Skeâ keâes DeefYekeâLeve (A) 
kesâ ™he ceW uesyeue efkeâÙee ieÙee nw Deewj otmejs keâes keâejCe 
(R) kesâ ™he ceW uesyeue efkeâÙee ieÙee nw~  

  Assertion (A)/ oeJee (A): 

  lonisation enthalpy increases along each series 
of the transition elements from left to right. 
However, small variations occur. 

  meb›eâceCe lelJeeW keâer ØelÙeskeâ ßesCeer ceW yeeSB mes oeSB peeves hej 
DeeÙeveve SvLewuheer yeÌ{leer nw~ neueeBefkeâ, Úesšs yeoueeJe nesles nw~  

  Reason (R)/ keâejCe (R): 

  There is corresponding increase in nuclear 
charge which accompanies the filling of 
electrons in the inner d- orbitals.  

  Fmekesâ Deveg™he veeefYekeâerÙe DeeJesMe ceW Je=efæ nesleer nw lees 
Deebleefjkeâ d keâ#ekeâeW ceW Fueskeäš^e@veeW kesâ YejCe kesâ meeLe 
neslee nw~ 

  In the light of the above statements, choose the 
most appropriate answer from the options 
given below.   

  Ghejesòeâ keâLeveeW kesâ Deeueeskeâ ceW, veerÛes efoS efJekeâuheeW ceW 
mes meyemes GheÙegòeâ ÛegveW~ 

 (a) Both (A) and (R) are correct and (R) is the 

correct explanation of (A)/oesvees (A) Deewj (R) 
mener nw Deewj (R), (A) keâe mener mhe°erkeâjCe nw   

 (b) Both (A) and (R) are correct but (R) is not the 

correct explanation of (A)/ oesveeW (A) Deewj (R) 
mener nQ uesefkeâve (R) (A) keâe mener mhe°erskeâjCe vener nw~ 

 (c) (A) is correct but (R) is not correct/( A) mener nw 
ueWefkeâve (R) mener veneR nw 

 (d) (A) is not correct but (R) is correct/(A) mener 
vener nw uesefkeâve (R) mener nw 

RE-NEET Manipur (UG) 06.06.2023 

Ans. (a) : Ionisation 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 : 

  Jen lelJe pees Devegceevele: efvekeâšlece Glke=â° iewme efJevÙeeme 
Øeehle keâjves kesâ efueS meyemes DeefOekeâ yeÌ[e DeeÙeve yeveeSiee nw  

 (a) Na (b) O 

 (c) F (d) N 

NEET (UG)- 07.05.2023 

Ans. (d) :  

•  Electronic configuration of Na = 1s
2
, 2s

2
, 2p

6
, 3s

1
 

   Electronic configuration of  Na 
+
 = 1s

2
, 2s

2
, 2p

6
 

• Electronic configuration of O = 1s
2
, 2s

2
, 2p

4
 

  Electronic configuration of    O
2–

 = 1s
2
, 2s

2
, 2p

6
 

•  Electronic configuration of F =1s
2
, 2s

2
, 2p

5
 

 Electronic configuration of –F⊙ = 1s
2
, 2s

2
, 2p

6
 

• Electronic configuration of N =1s
2
, 2s

2
, 2p

3 

 Electronic configuration of N
3–

= 1s
2
, 2s

2
, 2p

6
 

In the Na
+
, –F⊙ , O

2–
, N

–3
 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 – 3 2 – –N O F Na+> > >⊙ ⊙ ⊙ so option D is 

correct. 

 



NEET Chemistry Planner 48 YCT 

26.  If first ionization enthalpies of elements X and 
Y are 419 kJ mol

–1
 and 590 kJ mol

–1
 

respectively and second ionization enthalpies of 
X and Y are 3069 kJ mol

–1
 and 1145 kJ mol

–1
, 

respectively. Then correct statement is:    
  Ùeefo X Deewj Y keâer ØeLece DeeÙeveve SbLewefuheÙeeB ›eâceMe: 

419 kJ mol
–1

 Deewj 590 kJ mol
–1

 nes, Deewj X, Deewj Y 

keâer efÉleerÙe DeeÙeveve SbLewefuheÙeeB ›eâceMe: 3069 kJ mol
–1

 

Deewj 1145 kJ mol
–1 neW, lees mener keâLeve nw:    

 (a) X is an alkali metal and Y is an alkaline earth 

metal./X Skeâ #eej Oeeleg nw Deewj Y Skeâ #eejerÙe ce=oe 
Oeeleg nw~   

 (b) X is an alkaline earth metal and Y is an alkali 

metal./X Skeâ #eejerÙe ce=oe Oeeleg nw Deewj Y Skeâ #eej 
Oeeleg nw~   

 (c) Both X and Y are alkali metals. 

  X Deewj Y oesveeW #eej OeelegSB nQ~  
 (d) Both X and Y are alkaline earth metals. 

  X Deewj Y oesveeW #eejerÙe ce=oe OeelegSB nQ~ 
NEET (UG) Re-Exam-04.09.2022 

Ans. (a) : X is alkali metal as it has large size, it's IE1 is 
less. After loss of the one electron it attains inert gas 
configuration so, its IE2 is very high. 

Y is alkaline earth metal, it's IE1 is more than alkali 
metal due to stable ns

2
 configuration. But its IE2 is 

lower than the alkali metal.      
27.  The correct order of first ionization enthalpy 

for the given four elements is:/efoS ieS Ûeej lelJeeW 
keâer ØeLece DeeÙeveve SbLewuheer keâe mener ›eâce nQ:  

 (a) C < N < F < O  (b) C < N < O < F  
 (c) C < O < N < F (d) C < F < N < O 

NEET (UG) Re-Exam-04.09.2022 

Ans. (c) :  

C → 1s
2, 2s

2
, 2p

2 
N →→→→ 1s

2, 2s
2
, 2p

3
(more stable configuration) 

O → 1s
2
, 2s

2
, 2p

4
 

F → 1s
2
, 2s

2
, 2p

5
   

Order of 1st I.E is 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

5
 

E.C. which has higher tendency to accept the electron 
thus, F has more I.E.      

28.  Match the oxide given in column A with its 
property given in column B 

  keâeuece– I ceW efoÙes ieÙes Dee@keämeeF[ keâes Gvekesâ keâeuece– 

II ceW efoÙes iegCe mes megcesefuele keâerefpeS: 
  Column-I   Column-II 

  keâeuece– I   keâeuece– II 

  (i) Na2O (A) Neutral/  
   Goemeerve 

  (ii) Al2O3 (B) Basic/ #eejerÙe 
  (iii) N2O (C) Acidic/ DecueerÙe 
  (iv) Cl2O7 (D) Amphoteric/ 

   GYeÙeOeceea 

  Which of the following options has all correct 
pairs?/efvecve efJekeâuheeW ceW mes keâewve-mee nw efpemekesâ meYeer 
Ùegice mener nQ? 

 (a) (i)-(B), (ii)-(D), (iii)-(A), (iv)-(C) 
 (b) (i)-(B), (ii)-(A), (iii)-(D), (iv)-(C) 
 (c) (i)-(C), (ii)-(B), (iii)-(A), (iv)-(D) 
 (d) (i)-(A), (ii)-(D), (iii)-(B), (iv)-(C) 

NEET Odisha (UG) 20.05.2019 

Ans. (a) : 

Column-I/keâe@uece-I Column-II/keâe@uece-II 

(i) Na2O (b) Basic/#eejerÙe 
(ii) Al2O3 (d) Amphoteric/GYeÙeOeceea 
(iii) N2O (a) Neutral/Goemeerve 
(iv) Cl2O7 (c) Acidic/DecueerÙe 

29.  For the second period elements the correct 
increasing order of first ionisation enthalpy is:  

  efÉleerÙe DeeJele&keâ kesâ lelJeeW kesâ efueÙes ØeLece DeeÙeveve 
SvLewuheer keâe mener yeÌ{lee ›eâce nesiee~  

 (a) Li < B < Be < C < O < N < F < Ne  

 (b) Li < B < Be < C < N < O < F < Ne  

 (c) 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 

30.  The correct order of atomic radii in group 13 

elements is 

  efvecveefueefKele ceW mes «ethe 13 kesâ lelJeeW ceW hejceeefCJekeâ 
ef$epÙeeDeeW keâe keâewve-mee ›eâce mener nw? 

 (a) B < Al < In < Ga < Tl  

 (b) B < Al < Ga < In < Tl 

 (c) B < Ga < Al < In < Tl 

 (d) B < Ga < Al < Tl < In  

NEET (UG) 06.05.2018 

Ans. (c) : 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 
atomic radii of group 13 elements is   

Elements  B Ga Al In Tl 

Atomic radii 
(Pm) 

85 135 143 167 170 
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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 ?  

  efvecveefueefKele ceW mes keâewve mee ›eâce efoÙes ieÙes iegCeOece& kesâ 
heefjJele&ve kesâ Devegmeej mencele veneR nw? 

 (a) Li < Na < K < Rb (increasing metallic radius) 
/(yeÌ{leer ngF& OeeeflJekeâ ef$epÙee)  

 (b) Al
3+

 < Mg
2+

 < Na+ < F
-
. (increasing ionic 

size) /yeÌ{les ngÙes DeeÙeefvekeâ Deekeâej) 
 (c) B < C < N < O (increasing first ionization 

enthalpy) /(yeÌ{lee ngDee ØeLece DeeÙeefvekeâ SvLewuheer) 
 (d) I < Br < Cl < F (increasing electron gain 

enthalpy) /(yeÌ{leer ngF& Fueskeäš^e@ve ueefyOe SvLewuheer) 
NEET (UG) 01.05.2016 

Ans. (c & 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. 

32.  Which is the correct order of increasing energy 
of the listed orbital's in the atom of titanium? 
(At. no. Z = 22) 

  šeF&šsefveÙece hejceeCeg kesâ efoÙes ieÙes keâ#ekeâeW keâer Tpee& keâe 
yeÌ{lee ngDee mener ›eâce keâewve mee nQ? (he. me. Z = 22) 

 (a) 3s 3p 3d 4s (b) 3s 3p 4s 3d  
 (c) 3s 4s 3p 3d (d) 4s 3s 3p 3d 

RE-AIPMT 25.07.2015 

Ans. (b) : Ti (22) → 1s
2
, 2s

2
, 2p

6
, 3s

2
, 3p

6
, 4s

2
, 3d

2  
33.  The species Ar, K

+
 and Ca

2+
 contain the same 

number of electrons. In which order do their 
radii increase ?  

  mheerMeerpe Ar, K
+
 Deewj Ca

2+
 ceW Fueskeäš^e@veeW keâer mebKÙee 

meceeve nw~ efkeâme ›eâce ceW Fvekeâer ef$epÙee yeÌ{ jner nw? 
 (a) Ca

2+
<Ar<K

+
  (b) Ca

2+
< K

+
 < Ar  

 (c) K
+ 

< Ar < Ca
2+

 (d) Ar < K
+
 < Ca

2+
 

AIPMT- 03.05.2015 

Ans. (b) : Atomic radius and ionic radius 
(effcetive)

1

Z
∝  

In case of isoelectronic species radius decreases with 
increase in nuclear charge.  

Hence increasing order of their radii —  
2Ca K Ar+ +< <  

34.  Which of the following orders of ionic radii is 
correctly represented?/efvecve ceW mes efkeâmekesâ Éeje 
DeeÙeefvekeâ ef$epÙee keâe ›eâce mener ™he ceW ØeoefMe&le nw?  

 (a) H
–
 > H

+
> H   (b) Na

+ 
>F

–
> O

2–
  

 (c) F
–
>O

2–
>Na

+
 (d) Al

3+
> Mg

2+
>N

3–
 

AIPMT-06.05.2014 

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 ∝ 
1

atomic no.
 

 So, for Na
+
, 

2
F ,O
− −

 it should be 2O F Na− − +> >  

 So both options (b) and (c) are incorrect. 

♦ For 3 2 3Al ,Mg , N+ + − it should be 

 3 2 3N mg Al− + +> >  

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, 
A1, F and O? 

 (a) Ca < Al < C < O < F 
 (b) Al < Ca < O < C < F  
 (c) 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 

36.  Identify the wrong statement in the following:  

  efvecve ceW mes DemelÙe keâLeve keâer henÛeeve keâerefpeS :   
 (a) Atomic radius of the elements increases as 

one moves down the first group of the 

periodic table/DeeJele& meejCeer kesâ ØeLece «eghe ceW veerÛes 
keâer Deesj peeves hej lelJeeW keâer hejceeCeg ef$epÙee yeÌ{leer nw~    

 (b) Atomic radius of the elements decreases as 
one-moves across from left to right in the 2

nd
 

period of the periodic table/DeeJele& meejCeer kesâ 
efÉleerÙe DeeJele& ceW lelJeeW keâer hejceeCeg ef$epÙee yeeÙeW mes oeÙeW 
keâer Deesj peeves hej Iešleer jnleer nw~    

 (c) Amongst isoelectronic species, smaller the 
positive charge on the cation, smaller is the 

ionic radius/meceFueskeäš^e@efvekeâ mheerMeerpeeW ceW OeveeÙeve keâe 
Oeveelcekeâ DeeJesMe efpelevee ner keâce nesiee, DeeÙeefvekeâ ef$epÙee 
Gleveer ner keâce nesieer~    

 (d) Amongst isoelectronic species, greater the 

negative charge on the anion, larger is the 

ionic radius./ meceFueskeäš^e@efvekeâ mheerMeerpeeW ceW $e+CeeÙeve 
keâe DeeJesMe efpelevee DeefOekeâ nesiee Gvekeâer DeeÙeefvekeâ ef$epÙee 
Gleveer ner yeÌ[er nesieer~   

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 ∝
( )

1

Ionic radius
   

37.  Which of the following oxide is amphoteric? 

  efvecve ceW mes keâewve-mee Dee@keämeeF[ GYeÙeOeceea nw? 

 (a) CO2 (b) SnO2  

 (c) CaO (d) SiO2 

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. 

→ SnO2 is an amphoteric oxide because it reacts with 
acid as well as bases to form corresponding salt.  

 SnO2 + 2H
+
 → Sn

4+
 + 2H2O 

 SnO2 + 6OH
–
 → [Sn(OH)6]

2–
 or SnO3

2– 

CaO is basic. SiO2  & CO2  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 IE1 of Na = 5.1 eV? 

  Na
+
 keâer Fueskeäš^e@ve «enCe SvLewuheer keâe ceeve keäÙee nesiee, 

Ùeefo IE1 of Na = 5.1 eV nw? 

 (a) + 10.2 eV (b) –5.1 eV  

 (c) –10.2 eV (d) + 2.55 eV  

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 leLee Cl lelJeeW Gvekesâ hejceeCeg ef$epÙeeDeeW keâe 
yeÌ{lee ngDee ›eâce nw– 

 (a) Mg < Ca < Cl < P  (b) Cl < P < Mg < Ca  

 (c) P < Cl < Ca < Mg (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 is 

Cl, P &Mgis Cl P Mg< < . Down the group size 

increases. Thus overall order is-  

[ ]Cl P Mg Ca< < <   

40.  The correct order of the decreasing ionic radii 
among the following isoelectronic species is : 

  efvecve meceFuesš^e@efveÙe mheerMeerpees ceW DeeÙeefvekeâ ef$epÙeeDeeW 
kesâ keâe mener ›eâce nw –   

 (a) 2+ + 2Ca  > K  > S  > Cl− −   

 (b) 2 2Cl  > S  > Ca  > K− − + +   

 (c) 2 2S  > Cl  > K Ca− − + +>  

 (d) 2 2K  > Ca  > Cl S+ + − −>  

AIPMT (Screnning)-2010 

Ans. (c) : Ionic 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
2-

 > Cl
–
 > K

+
 > Ca

2+
 

41.  Which of the following represents the correct 
order of increasing electron gain enthalpy with 
negative sign for the elements O, S, F and Cl?  

  efvecve ceW mes keâewvemee, O, S, F Je Cl lelJees kesâ $e+Ceelcekeâ 
efÛevn kesâ meeLe yeÌ{leer ngF Fueskeäšê@ve «enCe SvLesuheer keâe 
mener ›eâce nw~ 

 (a) Cl < F < O < S  (b) O < S < F < Cl  

 (c) F < S < O < Cl (d) S < O < Cl < 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. 

•  O & S belong 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.  

Cl and F   >   O and S. 

•  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 

42.  Which of the following oxides is not expected to 

react with sodium hydroxide ?  

  efvecveefueefKele Dee@keämeeF[eW ceW efkeâmekeâer, meesef[Ùece 
neF[^e@keämeeF[ mes ef›eâÙee keâjves keâer mebYeeJevee veneR nw?  

 (a) BeO  (b) B2O3  

 (c) CaO (d) SiO2 

AIPMT-2009 

Ans. (c) : 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. 

• Among given options BeO is an Amphoteric oxide 
while B2O3 and SiO2 are acidic oxides. Thus all of them 
react with NaOH to form salt. 

• On the other hand CaO is a basic oxide and hence it 
will not react with NaOH      

 


