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BOOKS - CENGAGE CHEMISTRY

ATOMIC STRUCTURE

Mandatory Exercise Exercise Set I

1. The particles present in the nucleus of an atom

are

A. the proton and the electron

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_seY4zmti0C10


B. the electron and the neutron

C. neutrons and positrons

D. the proton and the neutron

Answer: D

View Text Solution

2. When the atoms of the gold foil are bombarded

by a beam of a particles, only a few -particles get

deflected, whereas most of them go straight,

undeflected. This is because

α

https://dl.doubtnut.com/l/_seY4zmti0C10
https://dl.doubtnut.com/l/_MSYu9X8bDABO


A. the force of attraction on a particles by the

oppositely charged electron is not sufficient.

B. the positively charged nucleus occupies

much smaller volume as compared with the

volume of the atom which deffects only a few

-particles.

C. the force of repulsion on fast moving -

particles is very small.

D. the neutrons in the nucleus do not have any

effect on -particles.

α

α

α

https://dl.doubtnut.com/l/_MSYu9X8bDABO


Mandatory Exercise Exercise Set Ii

Answer: B

View Text Solution

1. Write the names of particles represented by the

following symbols: 

View Text Solution

 0
− 1e

https://dl.doubtnut.com/l/_MSYu9X8bDABO
https://dl.doubtnut.com/l/_OR1Eym359G6D


2. Give the names and symbols of the following

elements: 

An element with atomic number 6

View Text Solution

3. Give the names and symbols of the following

elements: 

An element with 18 protons in the nuclei of its

atoms

View Text Solution

https://dl.doubtnut.com/l/_cEgYAROjtQzv
https://dl.doubtnut.com/l/_7lcqdsuP2z18
https://dl.doubtnut.com/l/_q72meYpDCLXS


4. Give the names and symbols of the following

elements: 

An element with 23 electrons in its atoms.

View Text Solution

5. Give the number of the fundamental particles in

the following atoms: 

View Text Solution

13
15P

https://dl.doubtnut.com/l/_q72meYpDCLXS
https://dl.doubtnut.com/l/_szo2lpGqQhoS


6. Give the number of the fundamental particles in

the following atoms: 

View Text Solution

64
30Zn

7. Give the number of the fundamental particles in

the following atoms: 

View Text Solution

9
4Be

https://dl.doubtnut.com/l/_UTxKQ8fQky7Q
https://dl.doubtnut.com/l/_9HBkfrLO8vEk


8. Give the number of the fundamental particles in

the following atoms: 

View Text Solution

206
82 Pb

9. A neutral atom of an element contains 17

electrons. Its nucleus has 20 neutrons. Its mass

number is

A. 17

B. 20

https://dl.doubtnut.com/l/_T3LB21oxlBae
https://dl.doubtnut.com/l/_iFKLRcsKSNIm


C. 37

D. 3

Answer: C

View Text Solution

10. The size of the nucleus is approximately

A. 1/100th of the atom

B. 1/1000th of the atom

C. 1/10,000th of the atom

D. 1/1,00,000th of the atom

https://dl.doubtnut.com/l/_iFKLRcsKSNIm
https://dl.doubtnut.com/l/_0uM7JiS96ITe


Answer: D

View Text Solution

11. e/m ratio is highest for

A. electron

B. Proton

C. neutron

D. 

Answer: A

View Text Solution

He2 +

https://dl.doubtnut.com/l/_0uM7JiS96ITe
https://dl.doubtnut.com/l/_co6PfDtKfKvI


12. Increasing order for the value of charge/mass is

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

e, p, n, α

n, p, e, α

n, p, α, e

n, α, p, e

https://dl.doubtnut.com/l/_co6PfDtKfKvI
https://dl.doubtnut.com/l/_2TvKrvLefeMB


13. Which one of the following pair represents

isobars?

A.  and 

B.  and 

C.  and 

D.  and 

Answer: D

View Text Solution

2He3
2He4

12Mg24
12K

25

19K
40

19K
39

19K
40

18Ar
40

https://dl.doubtnut.com/l/_a9iqzLGakP3b


14. An isotone of  is -

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

76
32Ge

77
32Ge

87
33As

77
34Se

78
34Se

15. Which of the following are isoelectronic?

https://dl.doubtnut.com/l/_k8PvkG6evuKw
https://dl.doubtnut.com/l/_mH39lFXKcrcE


A. 

B. 

C. Ne and O

D. 

Answer: A

View Text Solution

Na+ and Ne

K + and O

Na+ and K +

16. Consider the following pairs of ions: 

(1)  

(2)  


(3)  

Sc3 + and Ti4 +

Mn2 + and Fe2 +

Fe2 + and Co3 +

https://dl.doubtnut.com/l/_mH39lFXKcrcE
https://dl.doubtnut.com/l/_rvFbZBjIjuGp


(4)  

Among these pairs of ions, isoelectronic pairs

would include:

A. 2, 3 and 4

B. 1, 3 and 4

C. 1, 2 and 4

D. 1, 2 and 3

Answer: B

View Text Solution

Cu+ and Zn2 +

https://dl.doubtnut.com/l/_rvFbZBjIjuGp


17. Which of the following salt has isoelectronic

cation and anion?

A. KF

B. NaCl

C. 

D. 

Answer: D

View Text Solution

SrCl2

MgF2

https://dl.doubtnut.com/l/_QfFLCAqtz7Sd


18. How many unpaired electrons are present in

?

A. 0

B. 2

C. 4

D. 8

Answer: B

View Text Solution

Ni2 +

https://dl.doubtnut.com/l/_wglS09OKLMOZ


19. Which of the following has minimum number of

unpaired d-electrons?

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

Fe3 +

Mn2 +

Co2 +

Co3 +

https://dl.doubtnut.com/l/_Y8MIWmASKOkK


20. Hund's rule is applicable for:

A. 

B. 3s, 3p, 3d

C. 6s, 5p, 4d

D. All of the above

Answer: A

View Text Solution

3px, 3py, 3pz

https://dl.doubtnut.com/l/_kH3uTER4m9LM


21. Which quantum number determines the shape

of the orbital?

A. Principal

B. Azimuthal

C. Magnetic

D. Spin

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_f7HJ7q7OvShF


22. Magnetic quantum number specifies:

A. Size of orbitals

B. Shape of orbitals

C. Orientation of orbitals

D. Nuclear stability

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_g0m7fms8bcBR


23. The correct set of n, l, m, quantum numbers for

the unpaired electron of chlorine atom is:

A. 2,1,0

B. 2,1,1

C. 3,1, 1

D. 3,0,0

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_A2sooTxSbzj1


24. In a quantum level the energies of the orbitals

will be in the order:

A. 

B. 

C. 

D. None of these

Answer: C

View Text Solution

s = p > d > f

s > p > d > f

s < p < d < f

https://dl.doubtnut.com/l/_lp8XOsyugQQa


25. The set of quantum numbers for the 19th

electron in chromium is:

A. 

B. 

C. 

D. 

n = 4, l = 0, m = 0, s = + 1/2 or − 1/2

n = 3, l = 2, m = 1, s = + 1/2 or − 1/2

n = 3, l = 2, m = − 1, s = + 1/2 or − 1/2

n = 4, l = 1, m = 0, s = + 1/2 or − 1/2

https://dl.doubtnut.com/l/_FjQJAZLNGa1R


Answer: A

View Text Solution

26. If elements with principal quantum number

 is not allowed in nature, the number of

possible elements would be:

A. 60

B. 32

C. 64

D. 50

n > 4

https://dl.doubtnut.com/l/_FjQJAZLNGa1R
https://dl.doubtnut.com/l/_XVLhAiOSEvpy


Answer: A

View Text Solution

27. Number of waves made by a Bohr electron in an

orbit of maximum magnetic quantum number +2

is:

A. 3

B. 4

C. 2

D. 1

https://dl.doubtnut.com/l/_XVLhAiOSEvpy
https://dl.doubtnut.com/l/_9CLR4Pw5qFlY


Answer: A

View Text Solution

28. A given orbital is labelled by the magnetic

quantum number m=-1. This could not be

A. s-orbital

B. p-orbital

C. d-orbital

D. f-orbital

Answer: A

https://dl.doubtnut.com/l/_9CLR4Pw5qFlY
https://dl.doubtnut.com/l/_68Z1TpT925E2


Mandatory Exercise Exercise Set Iii

View Text Solution

1. Which quantum number will express the

difference in two electrons in K shell?

View Text Solution

2. What is the physical significance of the lines in

the following depictions of atomicorbitals - 

https://dl.doubtnut.com/l/_68Z1TpT925E2
https://dl.doubtnut.com/l/_T2cSZIPPMQo2
https://dl.doubtnut.com/l/_6gZ15ZnE3pII


View Text Solution

3. Of the ions  and  which ones

will give coloured aqueous solutions and how will

each of them respond to a magnetic field and why?

View Text Solution

Co2 + , Sc3 + Cr3 +

https://dl.doubtnut.com/l/_6gZ15ZnE3pII
https://dl.doubtnut.com/l/_JnJXmPxIREhi


Mandatory Exercise Exercise Set Iv

4. On the basis of Pauli's exclusion principle show

that the maximum number of electrons in the M

shell (n = 3) of any individual atom is

View Text Solution

1. Give the atomic number of the elements with the

following electronic configuration in their

outermost shell. 

3s23p6

https://dl.doubtnut.com/l/_IT6fR2R1BeTF
https://dl.doubtnut.com/l/_V3gGYJpmDBy7


View Text Solution

2. Give the atomic number of the elements with

the following electronic configuration in their

outermost shell. 

View Text Solution

3d54s2

3. Write the electronic configuration of neutral

atoms of  .

View Text Solution

27
13X

https://dl.doubtnut.com/l/_V3gGYJpmDBy7
https://dl.doubtnut.com/l/_lpwPyolQVyCS
https://dl.doubtnut.com/l/_UlOkdEfzf7d6


4. Write the electronic configuration of neutral

atoms of .

View Text Solution

35
17Y

5. The maximum number of electrons which a shell

(designated by n) can accommodate is

A. 

B. 2n

C. 

D. 

2n + 1

2n2

n2

https://dl.doubtnut.com/l/_g90zIkvoZkk3
https://dl.doubtnut.com/l/_pzmOUvj0w5Cx


Answer: C

View Text Solution

6. How many 3d electrons can have a spin of ?

A. 10

B. 5

C. 15

D. 30

Answer: B

View Text Solution

−
1

2

https://dl.doubtnut.com/l/_pzmOUvj0w5Cx
https://dl.doubtnut.com/l/_0YitghePnF1V


7. The core charge on oxygen is equal to:

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

+2e

−2e

−6e

+8e

https://dl.doubtnut.com/l/_0YitghePnF1V
https://dl.doubtnut.com/l/_KbcBCKNMnmBO


8. An electron will have the highest energy in the

set:

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

3, 2, 1, 1/2

4, 2, − 1, 1/2

4, 1, 0, − 1/2

5, 0, 0, 1/2

https://dl.doubtnut.com/l/_isaE9Fi1tgee


9. Which orbital is represented by the complete

wave function .

A. 3d

B. 4d

C. 4p

D. 4s

Answer: A

View Text Solution

Ψ320

https://dl.doubtnut.com/l/_I5D1PrWQNz5I


10. The principal quantum number of an atom is

related to the:

A. Size of orbital

B. Spin angular momentum

C. Orbital angular momentum

D. Orientation of the orbital in space

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_7JvWNZaD9XEh


11. In which  rules not applicable:

A. Cu, Cr

B. Cu, Zn

C. Ag, Zn

D. All of these

Answer: A

View Text Solution

(n + l)

https://dl.doubtnut.com/l/_sFYbZG09zZJg


12. The total number of shell, subshell and orbitals

are used in :

A. 4, 7, 14

B. 3, 6, 14

C. 4, 6, 14

D. 3, 7, 4

Answer: B

View Text Solution

Fe2 +

https://dl.doubtnut.com/l/_IXbj0bObyXL7


13. If the value of  is more than 3 and less

than 6, what will be the possible number of

orbitals:

A. 9

B. 10

C. 6

D. 13

Answer: C

View Text Solution

(n + l)

https://dl.doubtnut.com/l/_TIyD2XAfe85r
https://dl.doubtnut.com/l/_niCiu5WqEQhy


14. Explain the meaning of the symbol .

View Text Solution

4d6

15. How many protons, electrons and neutrons are

present m 0.18 g P ?

View Text Solution

30
15

16. In a multi-electron atom, which of the following

orbitals describe by the three quantum members

will have the same energy in the absence of

magnetic and electric fields 

https://dl.doubtnut.com/l/_niCiu5WqEQhy
https://dl.doubtnut.com/l/_NJpwl3A4RXh3
https://dl.doubtnut.com/l/_lWyQfmyUYPhY


(a)  

(b)  

(c )  

(d)  

(e ) 

A. c and d

B. d and e

C. a and b

D. b and c

Answer: B

View Text Solution

n = 1, l = 0, m = 0

n = 2, l = 0, m = 0

n = 2, l = 1, m = 1

n = 3, l = 2, m = 1

n = 3, l = 2, m = 0

https://dl.doubtnut.com/l/_lWyQfmyUYPhY


17. Consider the ground state of Cr atom (Z = 24).

The numbers of electrons with the azimuthal

quantum numbers,  and 2 are, respectively:

A. 12 and 4

B. 12 and 5

C. 16 and 4

D. 16 and 5

Answer: B

View Text Solution

l = 1

https://dl.doubtnut.com/l/_LFrWU3hLUzQr
https://dl.doubtnut.com/l/_ySvpyjbFwnoc


18. Quantum number 'm' of a free gaseous atom is

associated with

A. The effective volume of the orbital

B. The shape of the orbital

C. The spatial orientation of the orbital

D. The energy of the orbital in the absence of a

magnetic field.

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_ySvpyjbFwnoc


19. Which of the following has maximum energy?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_CQKkoaziL5su


20. Quantum number 

shows how many orbitals

A. 1

B. 2

C. 3

D. 4

Answer: A

View Text Solution

n = 3, l = 2, m = + 2

https://dl.doubtnut.com/l/_j7QfssfFLOtZ


21. Which of the following are isoelectronic species

A. I, II, III

B. II, III, IV

C. I, II, IV

D. I and II

Answer: B

View Text Solution

I − CH +
3 , II − NH −

2 , III − NH
+

4 , IV − NH3

https://dl.doubtnut.com/l/_fBDkvrMzM58L


22. Which of the following has highest unpaired d-

electrons?

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

Zn+

Fe2 +

Ni3 +

Cu+

https://dl.doubtnut.com/l/_BiEIO4tfLCu7


23. Ground state electronic configuration of

nitrogen atom can be represented by

A. 

B. 

C. 

D. None of these

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_rjnoi3ZRV01q


Consolidated Exercise Comprehension

24. Which of the following explain the sequence of

filling the electrons in different orbitals:

A. Hunds' rulent

B. Octet rule

C. Aufbau principle

D. All of these

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_LReVO6cnxwaI


1. Quantum Numbers 

The whereabouts and characteristics of an

electron in an atom can be known by a set of four

quantum numbers, which describe the electron's

distance from nucleus, shape of the orbital, its

orientation, and spin. 

Principal quantum number (n): The principal

quantum number (n) is a positive integer (n = 1, 2,

3, 4, ...) on which the size and energy level of the

orbital primarily depends. Its value gives us the

'shell in which the electron is present. It also gives

us an idea of the average energy possessed by an

electron and the average distance from the

https://dl.doubtnut.com/l/_l1CzIOFjuUkM


nucleus where it is likely to be found. 

Azimuthal quantum number : The azimuthal

quantum number defines the three-dimensional

shape of the orbital (subshell) in which the

electron is present. Its value ranges from 0 to n-1

for a given value of n, for example, if n = 2, possible

values of  are 0 and 1. The azimuthal quantum

number is also known as the angular momentum

quantum number, and it gives an idea about the

absolute value of energy possessed by the

electron. 

For example, an orbital with n= 3 and = 2 in the 3d

orbital, n = 3 represents the 3rd shell and  = 2

represents the d subshell (if  = 0, 1, 2, and 3, the

(l)

l

l

l

l

https://dl.doubtnut.com/l/_l1CzIOFjuUkM


orbital is s, p, d, and f, respectively). 

Magnetic quantum number (m): The magnetic

quantum number defines the spatial orientation of

the orbital with respect to a standard set of

coordinate axes. For an orbital whose angular

momentum quantum number is , the magnetic

quantum number m can have values ranging from

 to , including 0. Thus, within each subshell

(orbitals with the same value of ) there are 

different spatial orientations for those orbitals. 

For example, if , then m= 0. 


If , then m = -1, 0, or +1. 

If , then . 


If , then

l

− l + l

l 2l + 1

l = 0

l = 1

l = 2 m = − 2, − 1, 0, + 1, or + 2

l = 3

https://dl.doubtnut.com/l/_l1CzIOFjuUkM


and so forth. 

Spin quantum number(s): The spin quantum

number exemplifies the spin of an electron around

its imaginary axis. For each value of magnetic

quantum number, only two values of the spin

quantum number are permitted, that is,

 denotes a clockwise spin

and  denotes anticlockwise spin. A maximum

of only 2 electrons can be accommodated in each

of the spatial orientations represented by m. 

Based on the provided information, answer the

following questions: 

If the principal quantum number is 3, what

m = − 3, − 2, − 1, 0, + 1, + 2, or + 3...

+ or − , s = +
1

2

1

2

1

2

−
1

2

https://dl.doubtnut.com/l/_l1CzIOFjuUkM


possible values can azimuthal quantum number

have?

View Text Solution

2. Quantum Numbers 

The whereabouts and characteristics of an

electron in an atom can be known by a set of four

quantum numbers, which describe the electron's

distance from nucleus, shape of the orbital, its

orientation, and spin. 

Principal quantum number (n): The principal

quantum number (n) is a positive integer (n = 1, 2,

https://dl.doubtnut.com/l/_l1CzIOFjuUkM
https://dl.doubtnut.com/l/_y9ZKtLgmjHGx


3, 4, ...) on which the size and energy level of the

orbital primarily depends. Its value gives us the

'shell in which the electron is present. It also gives

us an idea of the average energy possessed by an

electron and the average distance from the

nucleus where it is likely to be found. 

Azimuthal quantum number : The azimuthal

quantum number defines the three-dimensional

shape of the orbital (subshell) in which the

electron is present. Its value ranges from 0 to n-1

for a given value of n, for example, if n = 2, possible

values of  are 0 and 1. The azimuthal quantum

number is also known as the angular momentum

quantum number, and it gives an idea about the

(l)

l

https://dl.doubtnut.com/l/_y9ZKtLgmjHGx


absolute value of energy possessed by the

electron. 

For example, an orbital with n= 3 and = 2 in the 3d

orbital, n = 3 represents the 3rd shell and  = 2

represents the d subshell (if  = 0, 1, 2, and 3, the

orbital is s, p, d, and f, respectively). 

Magnetic quantum number (m): The magnetic

quantum number defines the spatial orientation of

the orbital with respect to a standard set of

coordinate axes. For an orbital whose angular

momentum quantum number is , the magnetic

quantum number m can have values ranging from

 to , including 0. Thus, within each subshell

(orbitals with the same value of ) there are 

l

l

l

l

− l + l

l 2l + 1

https://dl.doubtnut.com/l/_y9ZKtLgmjHGx


different spatial orientations for those orbitals. 

For example, if , then m= 0. 


If , then m = -1, 0, or +1. 

If , then . 


If , then

and so forth. 

Spin quantum number(s): The spin quantum

number exemplifies the spin of an electron around

its imaginary axis. For each value of magnetic

quantum number, only two values of the spin

quantum number are permitted, that is,

 denotes a clockwise spin

and  denotes anticlockwise spin. A maximum

l = 0

l = 1

l = 2 m = − 2, − 1, 0, + 1, or + 2

l = 3

m = − 3, − 2, − 1, 0, + 1, + 2, or + 3...

+ or − , s = +
1

2

1

2

1

2

−
1

2

https://dl.doubtnut.com/l/_y9ZKtLgmjHGx


of only 2 electrons can be accommodated in each

of the spatial orientations represented by m. 

Based on the provided information, answer the

following questions: 

Which of the following sets of quantum numbers

are not permitted? Why?

A. 

B. 

C. 

D. 

Answer:

Vi T t S l ti

n = 4, l = 0, m = 0, s = 0

n = 4, l = 4, m = 1, s = −
1

2

n = 4, l = 2, m = + 1, s = +
1

2

n = 4, l = 2, m = 3, s = +
1

2

https://dl.doubtnut.com/l/_y9ZKtLgmjHGx


View Text Solution

3. Quantum Numbers 

The whereabouts and characteristics of an

electron in an atom can be known by a set of four

quantum numbers, which describe the electron's

distance from nucleus, shape of the orbital, its

orientation, and spin. 

Principal quantum number (n): The principal

quantum number (n) is a positive integer (n = 1, 2,

3, 4, ...) on which the size and energy level of the

orbital primarily depends. Its value gives us the

'shell in which the electron is present. It also gives

https://dl.doubtnut.com/l/_y9ZKtLgmjHGx
https://dl.doubtnut.com/l/_huy8YH5URVdy


us an idea of the average energy possessed by an

electron and the average distance from the

nucleus where it is likely to be found. 

Azimuthal quantum number : The azimuthal

quantum number defines the three-dimensional

shape of the orbital (subshell) in which the

electron is present. Its value ranges from 0 to n-1

for a given value of n, for example, if n = 2, possible

values of  are 0 and 1. The azimuthal quantum

number is also known as the angular momentum

quantum number, and it gives an idea about the

absolute value of energy possessed by the

electron. 

For example, an orbital with n= 3 and = 2 in the 3d

(l)

l

l

https://dl.doubtnut.com/l/_huy8YH5URVdy


orbital, n = 3 represents the 3rd shell and  = 2

represents the d subshell (if  = 0, 1, 2, and 3, the

orbital is s, p, d, and f, respectively). 

Magnetic quantum number (m): The magnetic

quantum number defines the spatial orientation of

the orbital with respect to a standard set of

coordinate axes. For an orbital whose angular

momentum quantum number is , the magnetic

quantum number m can have values ranging from

 to , including 0. Thus, within each subshell

(orbitals with the same value of ) there are 

different spatial orientations for those orbitals. 

For example, if , then m= 0. 


If , then m = -1, 0, or +1. 

l

l

l

− l + l

l 2l + 1

l = 0

l = 1

https://dl.doubtnut.com/l/_huy8YH5URVdy


If , then . 


If , then

and so forth. 

Spin quantum number(s): The spin quantum

number exemplifies the spin of an electron around

its imaginary axis. For each value of magnetic

quantum number, only two values of the spin

quantum number are permitted, that is,

 denotes a clockwise spin

and  denotes anticlockwise spin. A maximum

of only 2 electrons can be accommodated in each

of the spatial orientations represented by m. 

Based on the provided information, answer the

l = 2 m = − 2, − 1, 0, + 1, or + 2

l = 3

m = − 3, − 2, − 1, 0, + 1, + 2, or + 3...

+ or − , s = +
1

2

1

2

1

2

−
1

2

https://dl.doubtnut.com/l/_huy8YH5URVdy


following questions: 

Write down the values of n and  for an electron

having the highest energy in a sodium atom.

View Text Solution

l

4. Quantum Numbers 

The whereabouts and characteristics of an

electron in an atom can be known by a set of four

quantum numbers, which describe the electron's

distance from nucleus, shape of the orbital, its

orientation, and spin. 

Principal quantum number (n): The principal

https://dl.doubtnut.com/l/_huy8YH5URVdy
https://dl.doubtnut.com/l/_4jLCtnF52pIX


quantum number (n) is a positive integer (n = 1, 2,

3, 4, ...) on which the size and energy level of the

orbital primarily depends. Its value gives us the

'shell in which the electron is present. It also gives

us an idea of the average energy possessed by an

electron and the average distance from the

nucleus where it is likely to be found. 

Azimuthal quantum number : The azimuthal

quantum number defines the three-dimensional

shape of the orbital (subshell) in which the

electron is present. Its value ranges from 0 to n-1

for a given value of n, for example, if n = 2, possible

values of  are 0 and 1. The azimuthal quantum

number is also known as the angular momentum

(l)

l

https://dl.doubtnut.com/l/_4jLCtnF52pIX


quantum number, and it gives an idea about the

absolute value of energy possessed by the

electron. 

For example, an orbital with n= 3 and = 2 in the 3d

orbital, n = 3 represents the 3rd shell and  = 2

represents the d subshell (if  = 0, 1, 2, and 3, the

orbital is s, p, d, and f, respectively). 

Magnetic quantum number (m): The magnetic

quantum number defines the spatial orientation of

the orbital with respect to a standard set of

coordinate axes. For an orbital whose angular

momentum quantum number is , the magnetic

quantum number m can have values ranging from

 to , including 0. Thus, within each subshell

l

l

l

l

− l + l

https://dl.doubtnut.com/l/_4jLCtnF52pIX


(orbitals with the same value of ) there are 

different spatial orientations for those orbitals. 

For example, if , then m= 0. 


If , then m = -1, 0, or +1. 

If , then . 


If , then

and so forth. 

Spin quantum number(s): The spin quantum

number exemplifies the spin of an electron around

its imaginary axis. For each value of magnetic

quantum number, only two values of the spin

quantum number are permitted, that is,

 denotes a clockwise spin

l 2l + 1

l = 0

l = 1

l = 2 m = − 2, − 1, 0, + 1, or + 2

l = 3

m = − 3, − 2, − 1, 0, + 1, + 2, or + 3...

+ or − , s = +
1

2

1

2

1

2

https://dl.doubtnut.com/l/_4jLCtnF52pIX


and  denotes anticlockwise spin. A maximum

of only 2 electrons can be accommodated in each

of the spatial orientations represented by m. 

Based on the provided information, answer the

following questions: 

If , what are the permitted values for m?

View Text Solution
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distance from nucleus, shape of the orbital, its

orientation, and spin. 

Principal quantum number (n): The principal

quantum number (n) is a positive integer (n = 1, 2,

3, 4, ...) on which the size and energy level of the

orbital primarily depends. Its value gives us the

'shell in which the electron is present. It also gives

us an idea of the average energy possessed by an

electron and the average distance from the

nucleus where it is likely to be found. 

Azimuthal quantum number : The azimuthal

quantum number defines the three-dimensional

shape of the orbital (subshell) in which the

electron is present. Its value ranges from 0 to n-1

(l)
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for a given value of n, for example, if n = 2, possible

values of  are 0 and 1. The azimuthal quantum

number is also known as the angular momentum

quantum number, and it gives an idea about the

absolute value of energy possessed by the

electron. 

For example, an orbital with n= 3 and = 2 in the 3d

orbital, n = 3 represents the 3rd shell and  = 2

represents the d subshell (if  = 0, 1, 2, and 3, the

orbital is s, p, d, and f, respectively). 

Magnetic quantum number (m): The magnetic

quantum number defines the spatial orientation of

the orbital with respect to a standard set of

coordinate axes. For an orbital whose angular

l

l
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l
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momentum quantum number is , the magnetic

quantum number m can have values ranging from

 to , including 0. Thus, within each subshell

(orbitals with the same value of ) there are 

different spatial orientations for those orbitals. 

For example, if , then m= 0. 


If , then m = -1, 0, or +1. 

If , then . 


If , then

and so forth. 

Spin quantum number(s): The spin quantum

number exemplifies the spin of an electron around

its imaginary axis. For each value of magnetic

l

− l + l
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quantum number, only two values of the spin

quantum number are permitted, that is,

 denotes a clockwise spin

and  denotes anticlockwise spin. A maximum

of only 2 electrons can be accommodated in each

of the spatial orientations represented by m. 

Based on the provided information, answer the

following questions: 
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Consolidated Exercise Multiple Choice Questions

With More Than One Correct Answer

Match the following: 

View Text Solution

https://dl.doubtnut.com/l/_es8Awy8deUm7


1. The orbital box diagram/s in which both Pauli's

exclusion theory and Hund's rule are violated is

A. 

B. 

C. 

D. 

Answer: A::C::D

View Text Solution

https://dl.doubtnut.com/l/_odCJAYh3xCjo


2. Which of the following atoms has two neutrons

in its nucleus?

A. Helium

B. Lithium

C. Protium

D. Tritium

Answer: A::D

View Text Solution

https://dl.doubtnut.com/l/_FdWja8Kd0cbg


3. Which of the following species have three

unpaired electrons?

A. 

B. 

C. Ar

D. P

Answer: A::D

View Text Solution

Cr2 +

Cr3 +

https://dl.doubtnut.com/l/_TJk1qHIIYMyT


4. Which of the following statements are correct?

A.  and  are isobars.

B.  and  are isobars.

C.  and  are isobars.

D.  and  are isobars.

Answer: A::B::D

View Text Solution

14
7 N 14

6 C

14
7 N 15

7 C

12
6 N 13

6 C

14
7 N 14

6 C

https://dl.doubtnut.com/l/_eLns1ce2WK2w


Challenging Exercise

5. Which of the following electronic configurations

are forbidden?

A. 

B. 

C. 

D. 

Answer: A::C::D

View Text Solution

1s22s22p43s13p6

1s22s22p63s23p64s23d1

1s22s22p63s24d7

2s2

https://dl.doubtnut.com/l/_4f0qYQ5SV08v


1. What is the symbol of the species composed of

the following sets of subatomic particles? 

25p, 30m, 25e

View Text Solution

2. What is the symbol of the species composed of

the following sets of subatomic particles? 

20p, 20n, 18e

View Text Solution

https://dl.doubtnut.com/l/_qMdj62JDLI77
https://dl.doubtnut.com/l/_wZE7p2wzE0Z2


Olympiad And Ntse Level Exercises

3. What is the symbol of the species composed of

the following sets of subatomic particles? 

34p, 45n, 36e

View Text Solution

1. In Rutherford's scattering experiment, which of

the following does not happen?

https://dl.doubtnut.com/l/_Zr2oCDjxMSr8
https://dl.doubtnut.com/l/_IR7hfG8fNtYb


A. Most of the -rays pass through without

deflection.

B. A few -particles pass through the nucleus.

C. A few -particles are deflected back.

D. -particles going near the nucleus are

slightly deflected.

Answer: B

View Text Solution

α

α

α

α

https://dl.doubtnut.com/l/_IR7hfG8fNtYb


2. When alpha particles are sent through a thin

metal foil, most of them go straight through the

foil because

A. Alpha particles are much heavier than

electron.

B. Alpha particles are positively charged.

C. Alpha particles move with high velocity.

D. Most part of the atom is empty.

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_wOQmeBKGzKRF


3. The atomic masses of two isotopes of O are

15.9936 and 17.0036. Select the incorrect statement

A. Total number of neutrons in each atom is 17

B. Total number of protons in each atom is 17

C. Total number of electrons in each atom is 16

D. Total mass number in each atom is 33

Answer: B

View Text Solution

https://dl.doubtnut.com/l/_wOQmeBKGzKRF
https://dl.doubtnut.com/l/_MTtlkFbIqVvo


4. Which of the following pairs consists of

molecules having the same mass number?

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

H2O and D2O

H2O and HTO

D2O and HTO

D2O and HCl

https://dl.doubtnut.com/l/_u2CPi3AiY2Wa


5. If two neutrons are added to an element X, then

it will get converted to its

A. Isotope

B. Isotone

C. Isobar

D. None of the above

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_MubqjqZmpI7r


6. A diapositive ion has 16 protons. What is the

number of electrons in its tetrapositive ion?

A. 16

B. 14

C. 12

D. 10

Answer: C

View Text Solution

https://dl.doubtnut.com/l/_grstQJAI9lYK


7. What is the total numbers of orbitals and

electrons for m = 0, if there are 30 protons in an

atom?

A. 7 orbitals, 14 electrons

B. 6 orbitals, 12 electrons

C. 5 orbitals, 10 electrons

D. 3 orbitals, 6 electrons

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_DVLG40xfqGG6
https://dl.doubtnut.com/l/_zp1gWNaq2tNF


8. The radial probability is the probability of

finding electrons in a small spherical shell around

the nucleus at a particular distance ( r ). Hence,

radial probability is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

4πr2drΨ 2

(4/3)πr2drΨ 2

2πr2drΨ 2

4πrdrΨ

https://dl.doubtnut.com/l/_zp1gWNaq2tNF
https://dl.doubtnut.com/l/_03Sx7Pr7bZfV


9. Which of the following is(are) correct for H

atom? 

(i)  

(ii)  


(iii)  


(iv)  

The correct choice is

A. (ii), (iii)

B. (i), (iv)

C. (i), (iii)

D. (ii), (iv)

1s < 2s < 2p < 3s < 3p

1s < 2s = 2p < 3s = 3p

1s < 2p < 3d < 4s

1s < 2s < 4s < 3d

https://dl.doubtnut.com/l/_03Sx7Pr7bZfV


Answer: B

View Text Solution

10. Which of the d orbitals lies in the xy-plane?

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

dxz

dxy

dx2 −y2

dxy and dx2 −y2

https://dl.doubtnut.com/l/_03Sx7Pr7bZfV
https://dl.doubtnut.com/l/_qt2vCoSEZ9bf
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