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PREFACE

‘Absolute Chemistry Vol - 1.1’ is a complete guidebook, extremely handy for preparation of various 
competitive exams like NEET (UG), JEE (Main). This edition provides an unmatched comprehensive 
amalgamation of theory with MCQs. The chapters are aligned with the syllabus for NEET (UG) and JEE 
(MAIN) examinations and runs parallel to NCERT curriculum. The book provides the students with 
scientifically accurate context, several study techniques and skills required to excel in these examinations. 
 
The sections of Theory, Quick Review, Formulae, MCQs and Topic Test form the backbone of every 
chapter and ensure adequate revision.  
These MCQs are framed considering the importance given to every topic as per the NEET-UG & JEE 
(Main) exam. They are a healthy mix of theoretical, numerical, reactions and graphical based questions.  
 
The level of difficulty of these questions is at par with that of various competitive examinations held across 
India. Questions from various examinations such as NEET (UG), JEE (Main), MHT CET, KCET, WB JEE, 
AP EAMCET (Med. and Engg.), TS EAMCET (Med. and Engg.), GUJ CET are exclusively covered. To 
keep students updated, questions from most recent examinations of NEET (UG) 2020 and JEE (Main) 2020 
are covered exclusively.  
NEET (UG) 2021 and JEE (Main) 2021 24th FEBRUARY (Shift – I) Question Papers and Answer Keys 
have been provided to offer students glimpse of the complexity of questions asked in entrance examination. 
The paper has been split unit-wise to let the students know which of the units were more relevant in the 
latest examination.  
All the questions included in a chapter have been specially created and compiled to enable students solve 
complex problems which require strenuous effort with promptness.   
All the features of this book pave the path of a student to excel in examination. The features are designed 
keeping the following elements in mind: Time management, easy memorization or revision and non-
conventional yet simple methods for MCQ solving.  
 
 
We hope the book benefits the learner as we have envisioned. 
 
A book affects eternity; one can never tell where its influence stops. 
 
- Publisher  
 Edition: Sixth 
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‘Strategy’ illustrates a general step-
by-step approach towards solving a 
problem. 
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tip 

‘Smart tips’ comprise important 
theoretical or formula based short 
tricks considering their usage in 
solving MCQ. 
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Gyan Guru

Smart Code

Remember This

‘Caution’ apprises students about 
mistakes which are made while 
solving an MCQs. 

‘Smart Code’ showcases simple and 
smart mnemonic created for selected 
concepts. 

QR code

‘QR code’ provides:  
i. Access to a video/PDF in order 

to boost understanding of a 
concept or activity 

ii. Hints to Topic Test of each 
chapter, NEET (UG) and 
JEE (Main) 2021 papers. ‘Solved Examples’ are provided 

consistently throughout the book to 
help you hone your problem-solving 
skills. 

‘Clock Symbol’ instructs students that 
given MCQ can be solved apace by 
applying either smart tips, smart codes 
or thinking hatke. 

‘Connection’ enables students to 
interlink concepts covered in different 
chapters. 

‘Thinking Hatke’ reveals quick 
witted approach to crack the specific 
question. 

‘Remember This’ includes key 
points, important reactivity orders, 
exceptions, point of difference, 
misconceptions, etc. 

‘Gyan Guru’ illustrates real life 
applications or examples related to the 
concept discussed. 

‘Knowledge Badhao’ includes 
addition information relevant to 
concept. 
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 Why Absolute Series?  
 Gradually, every year the nature of competitive entrance exams is inching towards conceptual 

understanding of topics. Moreover, it is time to bid adieu to the stereotypical approach of solving a 
problem using a single conventional method.   
 To be able to successfully crack the NEET/JEE (Main) examinations, it is imperative to 
develop skills such as data interpretation, appropriate time management, knowing various methods 
to solve a problem, etc. With Absolute Series, we are sure, you’d develop all the aforementioned 
skills and take a more holistic approach towards problem solving. The way you’d tackle advanced 
level MCQs with the help of Hints, Solved examples, Smart tips, Smart codes and Thinking Hatke 
would give you the necessary practice that would be a game changer in your preparation for the 
competitive entrance examinations. 

 
 What is the intention behind the launch of Absolute Series?  
 The sole objective behind the introduction of Absolute Series is to cater to needs of students across a 

varied background and effectively assist them to successfully crack the NEET/JEE (Main) 
examinations. With a healthy mix of MCQs, we intend to develop a student’s MCQ solving skills 
within a stipulated time period. 

 
 What do I gain out of Absolute Series? 
 After using Absolute Series, students would be able to: 
 a. assimilate the given data and apply relevant concepts with utmost ease. 
 b.  tackle MCQs of different pattern such as match the columns, diagram based questions, 

multiple concepts and assertion-reason efficiently.  
 c.  garner the much needed confidence to appear for competitive exams. 
 d. easy and time saving methods to tackle tricky questions will help ensure that time consuming 

questions do not occupy more time than you can allot per question. 
 
 How to derive the best advantage of the book? 
 To get the maximum benefit of the book, we recommend : 
 a. Go through the detailed theory and Examples solved alongwith at the beginning of a chapter 

for concept clarity. Commit Smart Tips into memory and pay attention to Caution, Remember 
This.   

 b. Read through the Quick review section to summarize the key points in chapter. 
 c. Know all the Formulae compiled at the end of theory by heart. 
 d. Using subtopic wise segregation as a leverage, complete MCQs in each subtopic at your own 

pace. Questions from exams such as JEE (Main), NEET-UG are tagged and placed along the 
flow of subtopic. Mark these questions specially to gauge the trends of questions in various 
exams.  

 e. Be extra receptive to Thinking Hatke, Alternate Method and application of Smart Tips. 
Assimilate them into your thinking.    

Best of luck to all the aspirants! 
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2.0  Introduction 
 
 Earlier around 400 B.C., Indian and Greek Philosopher were in view that atoms are the fundamental building 
blocks of matter. Their ideas about atoms remained dormant for a very long time until nineteenth century when 
John Dalton proposed atomic theory on scientific basis which was later called as Dalton’s atomic theory. Dalton 
regarded atom as the ultimate particle of matter. However, research at the end of nineteenth and beginning of 
twentieth century established that atoms can be further divided into subatomic particles, i.e., electrons, protons and 
neutrons. This poised major problems to the scientists of twentieth century such as:  
i. To account for the stability of atom after the discovery of sub-atomic particles. 
ii. To compare the behaviour of one element from other in terms of both physical and chemical properties. 
iii. To explain the formation of different kinds of molecules by the combination of different atoms. 
iv. To understand the origin and nature of the characteristics of electromagnetic radiation absorbed or emitted 

by atoms. 
 
2.1  Fundamental particles 
 
 Composition of atom: 
 The works of J. J. Thomson and Ernest Rutherford actually laid the foundation of the modern picture of the 

atom. Atom consists of several sub-atomic particles like electrons, protons, neutrons, etc. which are known 
as fundamental particles.  

 
 Discovery of electrons:  
i. Electron was discovered by J. J Thomson while 

conducting discharge tube (a cylindrical hard glass 
tube fitted with two metallic electrodes) experiments. 

ii. The glass tube is closed at both ends and known as 
discharge tube or Crookes tube.  

iii. Electricity (10,000 V) is passed through the discharge 
tube at very low pressure (102 - 103 mm Hg).  

iv. Blue rays emerged from the cathode. These rays were 
termed as Cathode rays. 

 
 

 2.0 Introduction  
2.1 Fundamental particles  

 2.2 Atomic number and mass number  
 2.3 Isotopes and isobars  
 2.4 Wave nature of light   
 2.5 Quantum theory of radiation  
 2.6   Bohr’s model for hydrogen atom   
 2.7 Concept of shells and subshells  
 2.8 Dual nature of matter: de Broglie’s 

relationship 

 2.9 Heisenberg’s uncertainty principle  
 2.10 Quantum mechanical model of an atom: 

Concept of atomic orbitals 
 
 2.11 Quantum numbers   
  2.12  Shapes of orbitals  
  2.13 Rules for filling electrons in orbitals  
  2.14 Electronic configurations of atoms  
 2.15 Stability of half filled and completely 

filled orbitals 

2 Structure of Atom 

() (+)
AnodeCathode Discharge tube 

Cathode
rays 

Vacuum pump 

Cathode ray discharge tube 

 +
High voltage
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 It is represented by ( ) and read as ‘nu bar’. It is generally expressed in the unit cm1.  
Wave number of a wave is equal to the reciprocal of its wavelength in cm. 

  1
 



Relationship between  and ( ) :  = c c(ν)
λ


v. Amplitude (A):

 It is represented by the letter ‘A’. The amplitude of the wave determines the intensity (brightness) of the
radiation.

 

 

 

 

 Electromagnetic spectrum:
i. The arrangement of different types of electromagnetic radiations in the order of increasing wavelength is

called electromagnetic spectrum.
ii. Wavelength of visible radiations lie between 400 nm (violet) to 760 nm (red).
iii. It forms a small portion of the electromagnetic spectrum.
iv. Infrared and ultraviolet radiations are on either sides of the visible spectrum.

The height of a crest or the depth of a trough from the line of propagation of the wave is called
amplitude.

105 108 1011 1014 1017 1020 1023 1026 

Radio 
waves

Micro 
waves

Infrared Ultra 
violet

X-rays -rays Cosmic
rays

103 0 103 106 109 1012 1015 1018

800 700 600 500 400 

R O Y G B I V 

Frequency (s1)

Wavelength (m) 

Wavelength 
in (nm) 

V = violet, I = indigo, B = blue, G = green, Y = yellow, O = orange, R = red

Electromagnetic spectrum 

V
IS

IB
LE

Order of increasing frequency of electromagnetic radiation: 
Radio waves < Microwaves < Infrared < Visible < Ultraviolet < X-rays < Gamma rays < Cosmic rays
Ronald McDonald Invented Very Unusual but eXcellent Gamma and Cosmic rays. 

SMART CODE - 1

EXAMPLE - 2.2 

What is the approximate wavelength (in nanometres) of the electromagnetic radiation of frequency
1.0  1015 per second? 
Solution: 
 c = v  

  =
8 1

15 1
3.0 10 ms
1.0 10 s








   = 3.0  107 m = 3.0  107  109 nm = 300 nm 

Strategy 

c = v  Wavelength ()Frequency (v) 
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2.5  Quantum theory of radiation 

 Newton’s corpuscular theory:
i. Light is a form of energy. In order to explain the nature of light, Newton proposed a theory known as

Corpuscular Theory.
ii. As per this theory, light is composed of tiny particles known as corpuscles.
iii. This theory successfully explained the phenomenon of reflection and refraction but failed to explain the

phenomenon of interference and diffraction.
 Drawbacks of wave theory:
i. Wave nature of light could explain phenomenon such as diffraction (bending of wave around an obstacle)

and interference (a phenomenon in which two waves superpose to form a resultant wave of greater, lower, or
same amplitude).

ii. However, wave nature could not explain the following observations;
a. the nature of emission of radiation from hot bodies (black - body radiation)
b. ejection of electrons from metal surface when radiation strikes it (photoelectric effect)
c. variation of heat capacity of solids as a function of temperature
d. line spectra of atoms with special reference to hydrogen

 Black body radiation:
i. A black body is an ideal body which absorbs any wavelength of light

incident on it and hence, when heated, emits all wavelengths. 
ii. The amount of energy radiated per unit volume, by a black body

depends upon temperature. The energy radiated at a particular
temperature is not of a single frequency.

iii. The plot of amount of energy radiated (intensity) vs wavelength at
different temperatures is shown in the graph.

 
 Planck’s quantum theory of radiation:

To explain these radiations, Max Planck put forward a theory known as Planck’s quantum theory.
i. The radiant energy which is emitted or absorbed by the black body is not continuous but discontinuous in the

form of small discrete packets of energy; each such packet of energy is called as ‘quanta’. In case of light,
the quantum of energy is called as ‘photon’.

ii. The energy of each quantum is directly proportional to the frequency () and inversely proportional to the
wavelength () of the radiation,

E      or    E = h      or      E = hc
λ

or    E  1
λ

Where, h = Planck’s constant = 6.626 × 10–27 erg. sec. or 6.626  1034 Joule sec (J s) 
iii. The total amount of energy emitted or absorbed by a body will be some whole number of quanta or

photons. Hence, E = nh, where, n is an integer.

The longer the wavelength of a particular radiation, the smaller is its frequency and also, the
lower is the energy of the radiation. 

REMEMBER  THIS 

The energy of a 500 nm photon is _______ J. 
Solution: 

Energy of a photon is given by: 

E = h = hc


= 
34 8

9

6.626 10 3 10
500 10





  


   [500 nm = 500  109 m] 

   = 3.98  10–19 J 

EXAMPLE - 2.3

Strategy

Wavelength () Energy (E) E = hc





 In
te

ns
ity

 Wavelength  (nm) 

T

T2

1000 2000 3000 

T2 > T1 
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v. This was experimentally verified by Davisson and Germer by observing diffraction effects with an electron
beam.  Let the electron be accelerated with a potential of V, then the Kinetic energy is,
1
2

mv2 = eV; m2v2 = 2eVm

mv = 2eVm  = p;   = h
2eVm

vi. If Bohr’s theory is associated with de-Broglie’s equation then wavelength of an electron can be determined
in Bohr’s orbit and related with circumference and multiplied by a whole number.

2r = n or  = 2 r
n


From de-Broglie’s equation,  = h
mv

.

Thus, h 2 r
mv n


 or mvr = nh

2
vii. The de-Broglie equation is applicable to all material objects but has significance only in case of microscopic

particles. Since, we come across macroscopic objects in our everyday life, de-Broglie relationship has no
significance in everyday life.

Calculate the de Broglie wavelength associated with a particle of mass 106 kg moving with a velocity of
10 m s1. 
Solution: 

Mass of the particle (m) = 10–6 kg and velocity of the particle (v) = 10 m s–1 

 =
34

6

h 6.626 10
mv 10 10









    = 6.626  10–29 m 

EXAMPLE - 2.8 

Electron microscopes! 
In a microscope, the size of the smallest features we can see is limited by the wavelength 
used. The discovery that electrons behave as waves led to the development of the electron 
microscope which uses a beam of accelerated electrons as a source of illumination. The 
wavelength of an electron can be up to 100,000 times shorter than that of visible light 
photons and so, electron microscopes can reveal the structure of smaller objects. 

GG - Gyan Guru

Students can scan the adjacent QR code to visualize wave model of an electron. 

De Broglie’s research on wave nature of electron created confusion among scientist community. The
University of Paris where De Broglie studied wanted further scrutinization of his research. So, they sent his
work to Albert Einstein for review. Einstein found De Broglie’s work “very interesting”. This endorsement
was good enough to accept De Broglie’s research. Later, he was awarded Nobel Prize for his work. 
However, the questions arose to locate electrons as it has both, particle as well as wave nature. The question
has one answer if electron is treated as a particle and quite different answer if it treated as a wave. Later,
Werner Heisenberg addressed this issue. The wavelength of electron is quite small that one would need
gamma rays to locate it. However, gamma rays possess enormous amount of energy and they simply would
knock out electron. Hence, it would be difficult to determine position of electron and its momentum
simultaneously.  

Knowledge Badhao!
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 Properties of subatomic particles:

Name Symbol Absolute 
charge/C 

Relative 
charge 

Symbol 
for charge 

Mass/kg Mass/u Approximate 
mass/u 

Electron 0
1e –1.60 × 10–19 –1 –e 9.109  10–31 0.00055 0

Proton 1
l p or l

l H +1.60 × 10–19 +1 +e 1.672  10–27 1.0073 1

Neutron l
0 n 0 0 –– 1.674  10–27 1.0087 1

 Isotopes, isobars and isotones:

Atomic species Similarities Differences Examples 
Isotopes  Isotopes have same: 

 atomic number (Z)
 number of protons
 number of electrons
 electronic configuration
 position in the periodic table
 chemical properties (similar)

Isotopes have different: 
 mass number (A)
 number of neutrons
 physical properties

1 2 3
1 1 1H,  H,  H  

Isobars Isobars have same: 
 mass number (A)
 number of nucleons

Isobars have different: 
 atomic number (Z)
 number of protons, electrons

and neutrons
 electronic configuration
 position in the periodic table
 chemical properties

40 40 40
18 19 20Ar,  K,  Ca

Isotones Isotones have same: 
number of neutrons 

Isotones have different: 
 Atomic number and mass

number 
 protons and electrons
 electronic configuration
 position in the periodic table

 30 31 32
14 15 16Si,  P,  S

 39 40
19 20K,  Ca

 Series of emission spectral lines for hydrogen:
 

Series n1 n2 Spectral region 
Lyman 1 2,3,…. Ultraviolet 
Balmer 2 3,4,…. Visible 
Paschen 3 4,5,…. Infrared 
Bracket 4 5,6,…. Infrared 
Pfund 5 6,7,…. Infrared 

Quick Review 

1 2 3 4

Possible exchange for a d5 configuration

4 exchange by electron 1 3 exchange by electron 2 2 exchange by electron 3 1 exchange by electron 4 
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 Evolution of quantum theory:

 Quantum numbers:

 

 
 
 

 Increasing order of energy of various orbitals (multi-electron atom):

1s < 2s < 2p < 3s < 3p < 4s < 3d < 4p < 5s < 4d < 5p < 6s < 4f < 5d < 6p < 7s < 5f < 6d < 7p

1. Number of neutrons = A  Z
where,
A = mass number
Z = atomic number

2. Frequency () = c
λ

 where, 
 = Frequency of electromagnetic radiation
c = Speed of light = 3  108 m s1

 = Wavelength of electromagnetic radiation

Azimuthal  
(or subsidiary quantum 

number (l) 
Can have the positive 
values between 0 and 
(n  1). 

Principal quantum 
number (n) 

‘n’ is a positive integer
and has values 1, 2, 3, 4
and so on. 

Magnetic orbital 
quantum number (m) 

Can have values 
between l and +l 
through 0. 

Spin quantum  
number (s) 

Can have values +1/2 
for clockwise spin  and 
1/2 for anticlockwise 
spin.  

Quantum numbers

Formulae

Radiation from 
 hot metals 

Photoelectric
effect 

Line spectra
Bohr model for

H atom 

Hypotheses or
Theory 

De Broglie

Schrodinger and Born

Heisenberg

Observation or 
Experiment 

Planck 

Einstein

Bohr

Quantum Theory 
Matter and radiant energy 

have both particle  
and wave properties 

Classical Theory 
Matter is composed of particles, radiant

energy has wave properties 

Matter waves

Uncertainty 
principle 

Energy   is 
quantized 
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3. Wave number   1
 



4. Energy of quantum of radiation (E):
E = h = ch hc 


where, h = Planck’s constant = 6.6256  1034 J s

5. For photoelectric effect:
2

o
1h h mv
2

   

where, 
o = threshold frequency
 = incident frequency

21 mv
2

= kinetic energy of ejected electron(s) 

6. Energy of an electron (En)

 = 
2 2 4

2 2

2 mZ e
n h

   =  13.6 
2

2

Z
n

 eV atom1 

7. Energy of an electron (En) in the nth orbit of
hydrogen atom:

En  = 
112.18 10

n

 erg atom1

  = 
18

2

2.18 10
n

 J atom1 

  =  1
2

13.6 eVatom
n



  = 2

1312
n

kJ mol–1 

  = 2

313.6
n

 kcal mol–1 

8. Radius of Bohr’s orbit (r) =
2 2

2 2

n h
4 mZe

= 0.529  
2n Å

Z

9. Wave number of series of hydrogen
spectrum:

2 2
1 2

1 1R
n n
 

   
 

where, 
 = wave number
R = Rydberg constant = 109677.58 cm1

= 1.09677  107  m1 
 n1 = lower energy level 
 n2 = higher energy level 

10. de Broglie equation: h h
mv p

  

p = mv = momentum of particle 

11. Heisenberg’s uncertainty principle:
hp

4
  


x

 where, x = uncertainty in position, 
p = uncertainty in momentum 

x  m v  h
4

 ( p = m v) 

 x v  h
4 m

12. Schrodinger wave equation:

 
2

2
2

8 m E V 0
h


     

where, E = total energy of the system 
  V  = potential energy of the system 
  = wave function 

2 = 
2 2 2

2 2 2

d d d
d d dz

 
x y

  
2 2 2 2

2 2 2 2

d d d 8 m E V
d d dz h
   
    

x y
= 0 

13. Orbital angular momentum of an electron
(L):

 hL 1
2

 


l l

where, l = Azimuthal quantum number

14. Number of spherical or radial nodes in an
orbital = (n  l  1)
where, n = Principal quantum number

l = Azimuthal quantum number

15. Number of nodal planes in an orbital = l  
16. Maximum number of electrons in each

principal shell = 2n2 electrons

17. Maximum number of electrons in each
subshell = 2(2l + 1) electrons

18. Maximum number of electrons in each
orbital = 2 electrons

2.0  Introduction 

1. Existence of isotopes indicates that atoms
_______.
(A) of same element may have different mass
(B) of different elements may have same

mass
(C) are not the only smallest particles of mater
(D) can be created or destroyed

2.1  Fundamental particles  

1. The fundamental particles present in the nucleus
of an atom are _______.
(A) alpha particles and electrons
(B) neutrons and protons
(C) neutrons and electrons
(D) electrons, neutrons and protons

Multiple Choice Questions
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26. According to Hund’s rule which element
contains six unpaired electron?
(A) Fe (B) Co (C) Ni (D) Cr

27. An atom has 2 electrons in K shell, 8 electrons
in L shell and 6 electrons in M shell. The
number of s-electrons present in the s-orbital of
the atom is _______.
(A) 6 (B) 5 (C) 7 (D) 10

28. The size of the iso-electronic species Cl–, Ar
and Ca2+ is affected by _______.

  [JEE (Main) April 2019] 
(A) principal quantum number of valence shell
(B) nuclear charge
(C) electron-electron interaction in the outer

orbitals
(D) azimuthal quantum number of valence shell

29. Match the following  
List – I List – II 

i. Nodes a. Three dimensional 
shape of the orbital 

ii. Subsidiary quantum 
number 

b. Significant only for 
motion of microscopic 
objects 

iii. White light c. | ψ|2 is zero 
iv. Heisenberg’s 

uncertainty principle 
d. Spin state of electron 

e. Continuous spectrum 

[TS EAMCET (Engg.) 2019] 
(A) i  e, ii  d, iii  b, iv  a
(B) i  e, ii  d, iii  e, iv  b
(C) i  d, ii  c, iii  b, iv  a
(D) i  c, ii  a, iii  e, iv  b

  
1. For principal quantum number n = 4, the total

number of orbitals having l = 3 are _______.
[Ans: 7] 

2. The radius of the third Bohr orbit for H-atom is
_______ Å.

[Ans: 4.76] 

3. The number of spherical nodes in 2s orbital
is/are _______.

[Ans: 1] 

4. Find the mass number of 34Se, if it is an isotone
of 33As77.

[Ans: 78] 

5. A photon of light having energy, E, has a
wavelength equal to 750 nm. The wavelength of
photon that corresponds to energy, 5E is
_______ nm.

[Ans: 150] 

6.  What is the possible number of spectral lines
obtained when an electron of a hydrogen atom
jumps from the 6th orbit to 1st orbit?

[Ans: 15] 

7. An atom has 2 electrons in K shell, 8 electrons
in L shell and 6 electrons in M shell. The
number of electrons having l = 1 is _______.

[Ans: 10] 

2.0 : 1. (A)
2.1 : 1. (B) 2. (C) 3. (A) 4. (B) 5. (A) 6. (C) 7. (D) 8. (C) 9. (B) 10. (B)

11. (D) 12. (D) 13. (D) 14. (A) 15. (D) 16. (C) 17. (B) 18. (A) 19. (C) 20. (D)
21. (B) 22. (B) 23. (D) 24. (D) 25. (A) 26. (B) 27. (D) 28. (C) 29. (C) 30. (C)

2.2 : 1. (B) 2. (B) 3. (D) 4. (A) 5. (D) 6. (D) 7. (C) 8. (A) 9. (C) 10. (D)
11. (A) 12. (C) 13. (C) 14. (C) 15. (B) 16. (B) 17. (C) 18. (D) 19. (C)

2.3 : 1. (A) 2. (D) 3. (A) 4. (A) 5. (A) 6. (D) 7. (B) 8. (A) 9. (B) 10. (C)
2.4 : 1. (C) 2. (A) 3. (B) 4. (A) 5. (D)
2.5 : 1. (A) 2. (A) 3. (A) 4. (D) 5. (D) 6. (A) 7. (A) 8. (D) 9. (C) 10. (C)

11. (C) 12. (C) 13. (B) 14. (D) 15. (D) 16. (B) 17. (B) 18. (C) 19. (A) 20. (C)
21. (A)

2.6 : 1. (A) 2. (A) 3. (D) 4. (C) 5. (A) 6. (B) 7. (B) 8. (A) 9. (A) 10. (C)
11. (A) 12. (C) 13. (C) 14. (A) 15. (D)  16. (D) 17. (C) 18. (B) 19. (B) 20. (A)
21. (D) 22. (D) 23. (A) 24. (C) 25. (C) 26. (C) 27. (B) 28. (A) 29. (D) 30. (A)
31. (C) 32. (D) 33. (C) 34. (C) 35. (A) 36. (C) 37. (A) 38. (B) 39. (A) 40. (C)
41. (A) 42. (D) 43. (B) 44. (A) 45. (D) 46. (C) 47. (C) 48. (D)  49. (C) 50. (C)
51. (C) 52. (C) 53. (D) 54. (B) 55. (B) 56. (A) 57. (A)  58. (D) 59. (B) 60. (C)
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2.7 : 1. (D) 2. (B) 3. (D)
2.8 : 1. (B) 2. (C) 3. (C) 4. (D) 5. (C) 6. (B) 7. (B) 8. (C) 9. (D)  10. (D)

11. (C) 12. (B) 13. (B) 14. (B) 15. (C) 16. (A) 17. (C) 18. (C) 19. (D) 20. (B)
21. (C) 22. (B)

2.9 : 1. (B) 2. (A) 3. (D) 4. (C) 5. (A) 6. (C) 7. (A) 8. (D)
2.10 : 1. (A) 2. (A) 3. (D) 4. (D) 5. (C) 6. (B) 7. (D)
2.11 : 1. (D) 2. (A) 3. (B) 4. (A) 5. (B) 6. (B) 7. (A) 8. (C) 9. (C) 10. (A)

11. (D) 12. (B) 13. (A) 14. (D) 15. (D)  16. (C) 17. (A) 18. (D) 19. (A) 20. (A)
21. (C) 22. (C) 23. (D) 24. (D) 25. (A) 26. (B) 27. (C) 28. (B)  29. (A) 30. (D)
31. (C) 32. (D) 33. (D) 34. (A) 35. (C)

2.12 : 1. (B) 2. (B) 3. (B) 4. (C) 5. (D) 6. (D) 7. (D) 8. (C) 9. (B) 10. (D)
2.13 : 1. (A) 2. (A) 3. (D) 4. (B) 5. (D) 6. (A) 7. (B) 8. (C) 9. (C) 10. (D)

11. (B) 12. (C) 13. (A) 14. (D) 15. (C)
2.14 : 1. (C)  2. (D) 3. (C) 4. (C) 5. (C) 6. (C) 7. (B) 8. (A) 9. (C)
2.15 : 1. (C) 2. (D) 3. (A) 4. (B) 5. (B) 6. (D)
Misc.: 1. (C) 2. (C) 3. (B) 4. (C) 5. (A) 6. (C) 7. (D) 8. (A) 9. (C) 10. (C)

11. (C) 12. (C) 13. (D)  14. (D) 15. (D) 16. (C) 17. (D) 18. (A) 19. (D) 20. (A)
21. (A) 22. (C) 23. (B)  24. (C) 25. (C) 26. (D) 27. (A) 28. (B) 29. (D)

2.1  Fundamental particles 

4. The -ray particle constitute electrons.

6. Proton is ionized hydrogen atom i.e. H+.

7. H+ (proton) will have very large hydration
energy due to its very small ionic size.

Hydration energy 1
Size



8. This is because chargeless particles do not
undergo any deflection in electric or magnetic
field.

10. Cathode rays are made up of negatively charged
particles (electrons, e).

11. Cathode rays are made up of negatively charged
particles (electrons) which are deflected by both
electric as well as magnetic fields.

13. Cathode rays are made up of stream of electrons
and electrons have mass and charge both.

14. The ratio of charge to mass, i.e., e/m is same for
all the cathode rays irrespective of the gas used
in the tube.

18. Their e/m ratio depends upon the gas (in the
discharge – tube) from which they originate.

19. One mole of electron = 6.023 × 1023 electrons
Mass of one electron = 9.1 × 10–28 g

Mass of one mole of electrons 
= 6.023 × 1023  9.1  1028 g  

 = 5.48  104 g 
 = 5.48  104  103 mg 

= 0.548 mg  0.55 mg  

20. Mass of one electron = 9.108  10–31 kg

Number of electrons in 1 kg = 31

1
9.108 10

Number of moles of electrons in 1 kg 

= 31 23

1
9.108 10 6.023 10  

= 8

1
9.108 6.023 10 

= 1
9.108 6.023

 108 

21. Mass of an electron  = 9.1  1031 kg
Mass of a neutron = 1.67  10–27 kg

22. p

e

m
m

 =  
24

28

1.672 10
9.1 10








 = 1.8  103 

23. Charge/mass for

i. Proton(p) = 1
1

 = 1 

ii. Electron(e) = 1
1/1837

  1837 

iii. Neutron(n) = 0

iv. Alpha() = 2
4

 = 0.5 
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26. Electronic configuration of the 24Cr is  
[Ar]4s1 3d5 or

27.  

Shell No. of 
electrons 

Electronic 
configuration 

K 2 1s2 
L 8 2s2 2p6 
M 6 3s2 3p4 3d0 

 From the above table, it is seen that the number of 
electrons present in the s-orbital is 6. 

1. For n = 4, l can be 0, 1, 2 and 3.
For l = 3, ml can be 3, 2, 1, 0, +1, +2, +3.

 Total no. of orbitals = 7 

2. For hydrogen atom, r = 0.529 × n2 Å
For n = 3, r = 0.529 × 32 = 4.761 ≈ 4.76 Å

3. The number of spherical or radial nodes in an
orbital = (n − l − 1).
2s orbital (n = 2, l = 0) has 1 spherical node.

4. Isotones have same number of neutrons. The
number of neutrons in 33As77 is 44. Therefore,
mass number of 34Se is 34 + 44 = 78.

5. Energy  1
Wavelength

 1 2

2 1

E
E





 2E
5E 750




 2 = 750
5

 = 150 nm 

6. n2 = 6 and n1 = 1
Using Smart tip - 5,
The possible number of spectral lines (N)

(6 1)(6 1 1) 
2

  


5 6 
2




 = 15 

7. The electronic configuration of the atom is:
1s2 2s2 2p6 3s2 3p4.
For p orbital, l = 1. Therefore, number of
electrons having l = 1 is 10.

1. In the ground state of an atom, the orbitals are
filled in the order of their increasing energies.
Which of the following orbitals will be filled
first?
(A) 5s (B) 4p (C) 3d (D) 4s

2. Calculate the energy of a photon of radiation
with wavelength of 300 nm.
(A) 6.626  10–9 J (B) 6.626  10–10 J
(C) 6.626  10–18 J (D) 6.626  10–19 J

3. Which of the following set of quantum number
is NOT valid?
(A) n = 1, l = 2 (B) n = 2, m = 1
(C) n = 3, l = 0 (D) n = 4, l = 2

4. The total number of radial nodes for 4s orbital is
_______.
(A)  0 (B) 1 (C) 2 (D) 3

5. The series of lines present in the ultraviolet
region of the hydrogen spectrum is _______.
(A) Lyman (B) Balmer
(C) Paschen (D) Pfund

6. Which of the following statements is
INCORRECT?
(A) The charge on electron and proton are

equal and opposite.

(B) Neutrons have no charge.
(C) The mass of proton and electron are

nearly the same.
(D) The mass of neutron is more than proton.

7. What is the number of neutrons in 17Cl37?
(A) 17 (B) 20
(C) 37 (D) 54

8. The nucleus of deuterium consists of _______.
(A) one proton and one electron
(B) one proton and two neutrons
(C) one neutron and one proton
(D) two protons and one neutron

9. The maximum number of electrons that can be
accommodated in the Mth shell is _______.
(A) 2 (B) 8
(C) 18 (D) 32

10. When a hydrogen atom is bombarded by
electrons, the atom is excited to the n = 4 state
of hydrogen atom. The energy released, when
the atom goes from n = 4 state to the ground
state is _______.
(A) 1.275 eV (B) 12.75 eV
(C) 5 eV (D) 8 eV

Topic Test

3d5 4s1 

= 6 electrons  
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