CHEMISTRY

BOOKS - A N EXCEL PUBLICATION

STRUCTURE OF ATOM

Question Bank

1. Calculate the number of protons, neutrons

80

and electrons in Br
35

I ° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_hTOeQdim4wzI

2. The number of electrons, protons and
neutrons in a species are equal to 18, 16 and 16
respectively .Assign the proper symbol to the

species.

o Watch Video Solution

3. The Vividh Bharati station of All India Radio,
Delhi, broadcasts on a frequency of 1,368 kHz

(kilo hertz). Calculate the wavelength of the


https://dl.doubtnut.com/l/_hTOeQdim4wzI
https://dl.doubtnut.com/l/_Z5U1IC6bcHn1
https://dl.doubtnut.com/l/_JA1YymIMEtQN

electromagnetic  radiation  emitted by
transmitter. Which part of the electromagnetic

spectrum does it belong to?

° Watch Video Solution

4. The wavelength range of the visible
spectrum extends from violet (400 nm) to red
(750 nm). Express these wavelengths in

frequencies(Hz), (1nm = 10_9m).

° Watch Video Solution



https://dl.doubtnut.com/l/_JA1YymIMEtQN
https://dl.doubtnut.com/l/_4KS4vECp2iMu
https://dl.doubtnut.com/l/_ZhDj32VsCxUU

5.The Vividh Bharati station of All India Radio,
Delhi, broadcasts on a frequency of 1,368 kHz
(kilo hertz). Calculate the wavelength of the
electromagnetic  radiation  emitted by

transmitter..Calculate wavenumber

° Watch Video Solution

6. Calculate frequency of yellow radiation

having wavelength 5800 A

° Watch Video Solution



https://dl.doubtnut.com/l/_ZhDj32VsCxUU
https://dl.doubtnut.com/l/_OCqG0To3qPpV

7. Calculate energy of one mole of photons of

radiation whose frequency is 5 x 10'* Hz.

° Watch Video Solution

8. A 100 watt bulb emits monochromatic light
of wavelength 400 nm. Calculate the number

of photons emitted per second by the bulb

° Watch Video Solution



https://dl.doubtnut.com/l/_E4XF5n75sGyC
https://dl.doubtnut.com/l/_Fvodti1iZ7sA

9. The threshold frequency V|, for a metal is
7.0 x 10'*s!. Calculate the kinetic energy of
an electron emitted when radiation of

frequency v = 1.0 x 10"°s ! hits the metal.

o Watch Video Solution

10. What are the frequency of a photon
emitted during a transition from n =5 state to

the n = 2 state in the hydrogen atom?

o Watch Video Solution



https://dl.doubtnut.com/l/_ddb99jFJnqPm
https://dl.doubtnut.com/l/_Fxd9ZjxLUD3D

11. Calculate the energy associated with the

first orbit of He ™.

o Watch Video Solution

12. What will be the wavelength of a ball of

mass 0.1 kg moving with a velocity of 10ms ~'?

o Watch Video Solution



https://dl.doubtnut.com/l/_Fxd9ZjxLUD3D
https://dl.doubtnut.com/l/_SHCqai129hsi
https://dl.doubtnut.com/l/_7AwkvB19qIsF

13. The mass of an electron is 9.1 x 103! kg.
If its KEis 3.0 x 10~* Jthen calculate it's

wavelength

o Watch Video Solution

14. Calculate the mass of a photon with

wavelength 3.6 A

o Watch Video Solution



https://dl.doubtnut.com/l/_R8fEjJ1xjBco
https://dl.doubtnut.com/l/_tP4niBlqq1Ut

15. What is the total number of orbitals
associated with the principal quantum

numbern=37

o Watch Video Solution

16. Calculate the number of electrons which

will together weigh one gram?

° Watch Video Solution



https://dl.doubtnut.com/l/_Q2iKJIJzYbsw
https://dl.doubtnut.com/l/_IacddSbhhi14

17. Calculate the mass of one mole of electrons

o Watch Video Solution

18. Calculate the total number of electrons

present in one mole of methane

° Watch Video Solution

19. Find (i) the total number and (ii) the total

mass of neutrons in 7 mg of _* C (Mass of


https://dl.doubtnut.com/l/_7whYKSUMGnX7
https://dl.doubtnut.com/l/_FFkBkwb8rE4o
https://dl.doubtnut.com/l/_dbxHrwp5FkJm

neutron = 1.675 x 10~ *"kg)

o Watch Video Solution

20. Electrons are emitted with zero velocity
from a metal surface when it is exposed to
radiation of wavelength 6800 24 Calculate the
threshold frequency (vg) and work function

(wg) of the metal.

o Watch Video Solution



https://dl.doubtnut.com/l/_dbxHrwp5FkJm
https://dl.doubtnut.com/l/_Jq47vo7jCgo1

21. What is the maximum number of emission
lines when the excited electron of a hydrogen

atom in n =6 drops to the ground state?

o Watch Video Solution

22. What is the energy in joules required to
shift the electron of the hydrogen atom from
the first Bohr orbit to the fifth Bohr orbit and
what is the wavelength of the light emitted

when the electron returns to the ground


https://dl.doubtnut.com/l/_nyQtCgETVk9w
https://dl.doubtnut.com/l/_T9igT2FkoRWA

state? The ground state electron energy is

—2.18 x 10~ " ergs. (lerg = 10~ "J)

° Watch Video Solution

23. Calculate the energy required to remove an
electron completely from n = 2 orbit of
hydrogen atom, What is the longest
wavelength of light in cm that can be used to

cause this transition?

° Watch Video Solution



https://dl.doubtnut.com/l/_T9igT2FkoRWA
https://dl.doubtnut.com/l/_NbZ8j8IMJZ1P
https://dl.doubtnut.com/l/_XKNzWw5CkY57

24. Calculate the wavelength of an electron

moving with a velocity of 2.05 x 107ms

o Watch Video Solution

25. What is the atomic number of element

whose outer most electrons are represented

by 3s*

o Watch Video Solution



https://dl.doubtnut.com/l/_XKNzWw5CkY57
https://dl.doubtnut.com/l/_KpBivu1Vj9Wl

26. What is the atomic number of element

whose outer most electrons are represented

by 2p°

o Watch Video Solution

27. How many electrons in an atom may have

the following quantum numbers?

o Watch Video Solution



https://dl.doubtnut.com/l/_2J0DskZ0E0Jo
https://dl.doubtnut.com/l/_LBjmoZskHx2X
https://dl.doubtnut.com/l/_ntU5zpEFQTgb

28. How many electrons in an atom may have

the following quantum numbers? N=3,1=0

° Watch Video Solution

29. The work function for Ceasium atom is 1.9

eV. Calculate the threshold frequency

o Watch Video Solution



https://dl.doubtnut.com/l/_ntU5zpEFQTgb
https://dl.doubtnut.com/l/_fQXdn2mwNxI8

30. The work function for Caesium atom is 1.9
eV. Calculate the threshold wavelength of the
radiation. If Caesium is irradiated with a
wavelength 500 nm, calculate the kinetic
energy and the velocity of the ejected

electron.

o Watch Video Solution

31. If wavelength of neutron beam used in

neutron microscope is 800 pm, calculate the


https://dl.doubtnut.com/l/_5l7CAz4LF2sR
https://dl.doubtnut.com/l/_Te2HSskT3qHl

velocity associated with the neutron (Mass of

neutron 1.675 x 10~ *"kg)

° Watch Video Solution

32. The quantum numbers of six electrons are

given below. Arrange them in order of

increasing energy 1)
n=41=2,m= —2,m, = — /5 2)
n=31=2m=1m, = +' /, 3)

n:4,l:1,ml:—0,msz+1/2 4)


https://dl.doubtnut.com/l/_Te2HSskT3qHl
https://dl.doubtnut.com/l/_dVcveuELVWVD

n=31=2m=— —2,m;,= — /5 5)

n=3Il=1m=— —1,m, = +' /5

° Watch Video Solution

33. The quantum numbers of 2 electrons are

given below. Arrange them in order of

increasing energy
1
n=31l=2,m =1, m, = —|—§
1
n:4,l:1,ml:O,m8: +§

° Watch Video Solution



https://dl.doubtnut.com/l/_dVcveuELVWVD
https://dl.doubtnut.com/l/_RPPASMZ1f6bg
https://dl.doubtnut.com/l/_ZVt120Z0JY6T

34. The quantum numbers of two electrons
are given below. Arrange them in order of
increasing energy
1
n=4,l=1,m; =0,m, = +§

n=31=2m = —-—2,m, = —

° Watch Video Solution

35. The quantum numbers of electrons are
given below. Arrange them in order of

increasing energy


https://dl.doubtnut.com/l/_ZVt120Z0JY6T
https://dl.doubtnut.com/l/_CBMxzbhtRGPh

n=31=2m = —-—2,m, = —

+
N =N =

n=3l=1m = —1,m, =

° Watch Video Solution

36. The unparied electrons in Al and Si are in
3p orbital. Which electrons will experience
more effective nuclear charge from the

nucleus?

o Watch Video Solution



https://dl.doubtnut.com/l/_CBMxzbhtRGPh
https://dl.doubtnut.com/l/_SlameRzab6lk

37. What is the shape of p- orbital?

o Watch Video Solution

38. Find the maximum number of emission
lines, when the excited electron of hydrogen

atom in n =6, drops to the ground state (n =1)

o Watch Video Solution



https://dl.doubtnut.com/l/_HYVllYJOr49G
https://dl.doubtnut.com/l/_HjkTCmkbVXNN

39. Neils Bohr was the first to explain
quantitatively the general features of
hydrogen atom structure and its spectrum.
Calculate the wave number of radiation due to

transition of an electron from fourth orbit to

second orbit (Rh = 109677cm_1)

o Watch Video Solution

40. During Rutherford a-ray experiment, it was

observed that most of the a-particule passed


https://dl.doubtnut.com/l/_LJRHrC9xV3gP
https://dl.doubtnut.com/l/_zxgzRIKdzkhQ

through the goldfoil without any deflection, a
small fraction deflected by small angles and
very few bounced back. What are the main

conclusion made by Rutherford?

o Watch Video Solution

41. During Rutherford a-ray experiment, it was
observed that most of the a-particule passed
through the goldfoil without any deflection, a

small fraction deflected by small angles and


https://dl.doubtnut.com/l/_zxgzRIKdzkhQ
https://dl.doubtnut.com/l/_7iqzP9298mkw

very few bounced back. Give the atom model

proposed by him.

° Watch Video Solution

42. What is chromatography?

° Watch Video Solution

43. Name the principle which restricts the

pairing of electrons in degenerate orbitals.

o Watch Video Solution



https://dl.doubtnut.com/l/_7iqzP9298mkw
https://dl.doubtnut.com/l/_xqJ7RwLNf7lf
https://dl.doubtnut.com/l/_rd533q5tNvti

44. Based on his a- ray scattering experiment,
Rutherford proposed the nuclear model of an
atom. Write the important demerits of the

Rutherford model.

° Watch Video Solution

45. Based on his a- ray scattering experiment,
Rutherford proposed the nuclear model of an

atom. The threshold frequency vO for a metal


https://dl.doubtnut.com/l/_rd533q5tNvti
https://dl.doubtnut.com/l/_uzy7xCnmmgUv
https://dl.doubtnut.com/l/_pKv5wa7jXekV

is 6.2 x 10'*s 1. Calculate the K.E. emitted for
an electron when the radiation of frequency

v = 8.7 x 1051 strikes the metal.

° Watch Video Solution

46. The electrons in an atom are designated by
a set of quantum numbers labelled as n,Jm
and s. Give the values of nlm and s for the
valence electron of sodium atom, (atomic

number =11)

° Watch Video Solution



https://dl.doubtnut.com/l/_pKv5wa7jXekV
https://dl.doubtnut.com/l/_FEaUzX9s74Xn

47. How many sub-shells ssociated with n=4?

o Watch Video Solution

48. The electrons in an atom are designated by
a set of quantum numbers labelled as n,Jm
and s. Which of the following set of quantum

numbers are not allowed?

n=21=1m=0,s= —1/2

o Watch Video Solution



https://dl.doubtnut.com/l/_FEaUzX9s74Xn
https://dl.doubtnut.com/l/_AKSuHRpDVMMW
https://dl.doubtnut.com/l/_VLug8ibAhcsl

49, The electrons in an atom are designated by
a set of quantum numbers labelled as n,m
and s. Which of the following set of quantum
numbers are not

n=1,1=0m=0,s= +1/2

o Watch Video Solution

50.The electrons in an atom are designated by
a set of quantum numbers labelled as n,m

and s. Which of the following set of quantum


https://dl.doubtnut.com/l/_xGlpqf4FcJ6m
https://dl.doubtnut.com/l/_AtOP2Cy5DgVI

numbers are not

° Watch Video Solution

51. The electrons in an atom are designated by
a set of quantum numbers labelled as n,Jm

and s. State Pauli’s exclusion principle.

° Watch Video Solution



https://dl.doubtnut.com/l/_AtOP2Cy5DgVI
https://dl.doubtnut.com/l/_m9MgJ7AESbo9

52. The results of Rutherford’s a-ray scattering
experiment were quite unexpected. Write the
observation of Rutherford’s a-ray scattering
experiment which leads to the conclusion that

most of the space in an atom is empty.

o Watch Video Solution

53. Mention any one drawback of Rutherford’s

nuclear model of an atom.

o Watch Video Solution



https://dl.doubtnut.com/l/_rJ4oev3LL7dX
https://dl.doubtnut.com/l/_zex8oZlnlBOr

54. Write any postulate of the Bhor's model of

the hydrogen atom

o Watch Video Solution

55. Heisenberg’s uncertainty principle rules
out the existence of definite paths for
electrons and othe similar particles. Calculate
the uncertainty in the velocity of a cricket ball
of mass 130g, if the uncertainity in its position

is of the order of 1.2:21


https://dl.doubtnut.com/l/_zex8oZlnlBOr
https://dl.doubtnut.com/l/_7v6IGELcIG43
https://dl.doubtnut.com/l/_jR7RvevSh5u0

° Watch Video Solution

56. The photon has a momentum as well as
wavelength Which property of matter is

revealed in the above statement?

° Watch Video Solution

57. The photon has a momentum as well as

wavelength A photon has a mass of


https://dl.doubtnut.com/l/_jR7RvevSh5u0
https://dl.doubtnut.com/l/_ecczFI36sr4x
https://dl.doubtnut.com/l/_OCGRma6IO4ht

8.6 x 1073° kg. Calculate the wavelength

(h = 6.626 x 10~ **Js)

° Watch Video Solution

58. Write the 4 quantum numbers

° Watch Video Solution

59. Represent the orbital with the following

quantum numbers,n=4and /=0

o Watch Video Solution



https://dl.doubtnut.com/l/_OCGRma6IO4ht
https://dl.doubtnut.com/l/_TbbOn5bw1LGG
https://dl.doubtnut.com/l/_eORlveIVzyeW

60. State the rules behind the electronic

configuration in an atom.

° Watch Video Solution

61. Photoelectric effect was first observed by
Hertz. The number of electrons ejected in the
photoelectric effect is proportional to of

light used (frequency, intensity)

o Watch Video Solution



https://dl.doubtnut.com/l/_eORlveIVzyeW
https://dl.doubtnut.com/l/_EtLnv6oND0UQ
https://dl.doubtnut.com/l/_nRPud4zc8vMj

62. Photoelectric effect was first observed by
Hertz. Select the correct statement related to
the photoelectric effect: Threshold frequency
is the maximum frequency required to cause

photoelectric emission from a particular metal

o Watch Video Solution

63. Photoelectric effect was first observed by
Hertz. Select the correct statement related to

the photoelectric effect: The kinetic energy of


https://dl.doubtnut.com/l/_nRPud4zc8vMj
https://dl.doubtnut.com/l/_gA1Hx3vVugdV
https://dl.doubtnut.com/l/_IaXxEYGABFF8

the photoeiectrons is directly proportional to

the frequency of incident light.

° Watch Video Solution

64. Photoelectric effect was first observed by
Hertz. Select the correct statement related to
the photoelectric effect: Work function is the

same for all metals.

o Watch Video Solution



https://dl.doubtnut.com/l/_IaXxEYGABFF8
https://dl.doubtnut.com/l/_FxfFTkHi7tB8

65. The general features of the structure of a
hydrogen atom and hydrogen like species
were quantitatively explained by Niels Bohr:
Write any postulate of the Bohr’s model of the

hydrogen atom.

o Watch Video Solution

66. The general features of the structure of a
hydrogen atom and hydrogen like species

were quantitatively explained by Niels Bohr:


https://dl.doubtnut.com/l/_xwCvjPSEwAfA
https://dl.doubtnut.com/l/_m9DPfkIQ5zz1

Calculate the radius of the second orbit of

Li* ™ (Express the answer in nm)

° Watch Video Solution

67. The dual behaviour of matter was
proposed by the French physicist, de Broglie.

State the dual behaviour of matter.

° Watch Video Solution



https://dl.doubtnut.com/l/_m9DPfkIQ5zz1
https://dl.doubtnut.com/l/_XBaBT2ZWV4ZK

68. The dual behaviour of matter was
proposed by the French physicist, de Broglie. A
moving electron has a de Broglie wavelengh
7x 10" "m Calculate its kinetic energy.
(Planck’s constant = 6.626 x 10 3*Js Mass

of an electron 9.1 x 10 3'kg)

o Watch Video Solution

69. A large number of orbitals are possible in

an atom. Using s,p,d,f notation, describe the


https://dl.doubtnut.com/l/_CyPd0IgHoXm4
https://dl.doubtnut.com/l/_l582hqLS7pdv

orbital with the following quantum numbers.

n=41=0

° Watch Video Solution

70. A large number of orbitals are possible in
an atom. Using s,p,d,f notation, describe the
orbital with the following quantum numbers.

n=310=2

o Watch Video Solution



https://dl.doubtnut.com/l/_l582hqLS7pdv
https://dl.doubtnut.com/l/_ElLeTJFzmdPZ

71. The Balmer series of lines in the hydrogen
spectrum appear in the visible region of the
electromagnetic spectrum. Calculate the wave
number of the second line in the Balmer

series.

o Watch Video Solution

72. Bohr model of hydrogen atom contradicts
dual behaviour of matter and Heisenberg’s

uncertainty principle. Justiy.

| & I


https://dl.doubtnut.com/l/_AQr3sgWTXU3a
https://dl.doubtnut.com/l/_7sDJJ1Wy0bB4

| ¥ Watch Video Solution |

73. The number of electrons, protons and
neutrons in a species are equal to 18,16 and 16
respectively. Assign the proper symbol to the

species.

° Watch Video Solution

74. Write any two drawbacks of the Rutherford

model of an atom.

o Watch Video Solution



https://dl.doubtnut.com/l/_7sDJJ1Wy0bB4
https://dl.doubtnut.com/l/_MvSzhtBUjlmF
https://dl.doubtnut.com/l/_MrPihx4sjg3Y

75. Among the following electronic

configurations, which one is correct?

A. Rl el [

B.Lrfn] [nf+] |

C.Leln] frfr]r]

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_MrPihx4sjg3Y
https://dl.doubtnut.com/l/_DgRQlthELZsq

76. Write the subshellwise electronic
configurations of the following elements: Cu
(Z = 29) Give reason for the extra stability of

these atoms.

o Watch Video Solution

77. Write the subshellwise electronic
configurations of the following elements: Cr (Z
= 24) Give reason for the extra stability of

these atoms.



https://dl.doubtnut.com/l/_DgRQlthELZsq
https://dl.doubtnut.com/l/_HtYgY0anTA5S
https://dl.doubtnut.com/l/_VGbP7MOxn2Uy

o Watch Video Solution

78. Canal rays were discovered by discharge
tube experiments conducted in a modified
cathods ray tube. Give any two characteristics

of canal rays.

o Watch Video Solution

79. A microscope with suitable photons is

employed to locate an electron in an atom


https://dl.doubtnut.com/l/_VGbP7MOxn2Uy
https://dl.doubtnut.com/l/_BQHWfLgstsT8
https://dl.doubtnut.com/l/_5m5fnfGSlDd9

within a distance of 04A. What is the
uncertainty involved in the measurement of its

velocity?

o Watch Video Solution

80. The number of protons, electrons and
neutrons in a species are equal to 17,18 and 18
respectively. Which of the following will be the

proper symbol of the species

A.32Cl


https://dl.doubtnut.com/l/_5m5fnfGSlDd9
https://dl.doubtnut.com/l/_T8zIjc1UNzPg

B.52C1~
C. 31

D.30C1~

Answer: A::C

o Watch Video Solution

81. Give any two postulates of Rutherford’s

nuclear model of an atom

o Watch Video Solution



https://dl.doubtnut.com/l/_T8zIjc1UNzPg
https://dl.doubtnut.com/l/_oBiZ00CjnLL7

82. Write two main drawbacks of Rutherford’s

atomic model

o Watch Video Solution

8. Representation of the orbital with

quantum numbers n =3,1=11is

A. 3s

B. 3d


https://dl.doubtnut.com/l/_eVdTs0CoN6fp
https://dl.doubtnut.com/l/_6W6RiZhHnzLI

D.1s

Answer: C

o Watch Video Solution

84. Which of the following sets of quantum
numbers are NOT possible?

1
n=21=2m; =0,m, = +§

o Watch Video Solution



https://dl.doubtnut.com/l/_6W6RiZhHnzLI
https://dl.doubtnut.com/l/_KcwWNl53dRFK

85. Which of the following sets of quantum
numbers are NOT possible?

1
n=101=0,m; =0,m, = — 3

o Watch Video Solution

86. Which of the following sets of quantum
numbers are NOT possible?

1
n=31=2m =3, m; = +§

o Watch Video Solution



https://dl.doubtnut.com/l/_pY4X33Bxzek3
https://dl.doubtnut.com/l/_9Ni4TmaZEaT1
https://dl.doubtnut.com/l/_RI7rvOlBv6RR

87. Which of the following sets of quantum
numbers are NOT possible?

1
n=21l=1m; =1, m, = +§

o Watch Video Solution

88. In the photoelectric effect experiment
certain soft metals are exposed to light of
particular  frequency. Write any two
observations of the photoelectric effect

experiment.

o Watch Video Solution



https://dl.doubtnut.com/l/_RI7rvOlBv6RR
https://dl.doubtnut.com/l/_Y85qXylrf9Sq

89. Atomic orbitals are precisely distinguished
by what are known as quantum numbers.

Name the four quantum numbers

o Watch Video Solution

90. Atomic orbitals are precisely distinguished
by what are known as quantum numbers.
Represent the orbitals given below: a) n=1, | =

Ob)n=2,1=1

| = 1


https://dl.doubtnut.com/l/_Y85qXylrf9Sq
https://dl.doubtnut.com/l/_6a3qHkqXtf8I
https://dl.doubtnut.com/l/_METiADGuKifT

I &9 Watch Video Solution I

91. Represent the orbitals given below: n =2, |=

1

o Watch Video Solution

92. Atomic orbitals are precisely distinguished
by what are known as quantum numbers. The
number of unpaired electrons, present in Ni

is (Atomic number of Ni=28)a) 2b)0c) 1


https://dl.doubtnut.com/l/_METiADGuKifT
https://dl.doubtnut.com/l/_f4rOtAXh62aG
https://dl.doubtnut.com/l/_Sx0dmByiELOZ

A2

B.O

C.1

D.3

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Sx0dmByiELOZ

