
CHEMISTRY

BOOKS - CHETANA PUBLICATION

Structure of atoms and nuclei

Example

1. Name the �rst scientists to propose about atom in 5th century BC?

Watch Video Solution

2. How the word "Atom" was de�ned in the 5th century BC?

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Wu5Td4hnGcim
https://dl.doubtnut.com/l/_qXNwy657yvZR


3. Which Indian saint and philosopher, explain atom in early century BC?

Watch Video Solution

4. State assumption of Dalton's atomic theory.

Watch Video Solution

5. State drawback of Dalton’s atomic theory.

Watch Video Solution

6. Why Thomson’s atomic model was called as plum pudding model.

Watch Video Solution

7. John Dalton's model of atom was

https://dl.doubtnut.com/l/_ur6kNaTeAF4i
https://dl.doubtnut.com/l/_MZwwOms0yiU6
https://dl.doubtnut.com/l/_PwW9lgt3xYEh
https://dl.doubtnut.com/l/_8gu4ZyF0vTXw
https://dl.doubtnut.com/l/_uYfbQBnTHnqe


Watch Video Solution

8. . Draw the labelled diagram of atomic model.

Watch Video Solution

9. Answer the following questions : 

Write the name and the structure of monomer of polyacrylonitrile.

Watch Video Solution

10. What are alpha particles?

Watch Video Solution

11. Mention the name of scientist involved with alpha scattering

experiment.

https://dl.doubtnut.com/l/_uYfbQBnTHnqe
https://dl.doubtnut.com/l/_baHeIaPUte9L
https://dl.doubtnut.com/l/_2EzKTSMXJER2
https://dl.doubtnut.com/l/_nuYLZa645oqI
https://dl.doubtnut.com/l/_XDVhduhrdWs1


Watch Video Solution

12. Name the source used in alpha scattering experiment.

Watch Video Solution

13. Explain the Rutherford's model of an atom.

Watch Video Solution

14. State the di�culties faced by Rutherford atomic model?

Watch Video Solution

15. What are the drawbacks of Rutherford atomic model?

Watch Video Solution

https://dl.doubtnut.com/l/_XDVhduhrdWs1
https://dl.doubtnut.com/l/_mXcoYrZ6mHo1
https://dl.doubtnut.com/l/_IteW0GOOkCZE
https://dl.doubtnut.com/l/_UOamUJgymW5g
https://dl.doubtnut.com/l/_89N9ubeLWlf7
https://dl.doubtnut.com/l/_Ph5drmgKvGxy


16. What happens, when a metallic object is heated?

Watch Video Solution

17. What are four visible line spectra observed in hydrogen gas?

Watch Video Solution

18. Explain hydrogen spectrum with di�erent series.

Watch Video Solution

19. What is a photon?

Watch Video Solution

20. Derive a dimension of ’h’ Planck's constant.

https://dl.doubtnut.com/l/_Ph5drmgKvGxy
https://dl.doubtnut.com/l/_Tw2e4lEwF9oV
https://dl.doubtnut.com/l/_Ymcv8s9LefUZ
https://dl.doubtnut.com/l/_ClG04EpJFItW
https://dl.doubtnut.com/l/_u1Xze7P1I7Pj


Watch Video Solution

21. Obtain an expression for the radius of Bohr orbit for H-atom.

Watch Video Solution

22. Show that linear velocity of electron in Bohr's orbit is inversely

proportional to principal quantum number.

Watch Video Solution

23. Determine the maximum angular speed of an electron moving in a

stable orbit around the nucleus of hydrogen atom.

Watch Video Solution

24. Find the ratio of the diameters of 2nd Bohr orbit to 4th Bohr orbit.

https://dl.doubtnut.com/l/_u1Xze7P1I7Pj
https://dl.doubtnut.com/l/_K7B2NvwIU2g9
https://dl.doubtnut.com/l/_Bh3vvCbFLPyg
https://dl.doubtnut.com/l/_ih9L7oxWmHDp
https://dl.doubtnut.com/l/_iPSDcrWHQcJ7


Watch Video Solution

25. Find the velocity of the electron in the �rst orbit in hydrogen atom.

Hence, �nd velocities when electron is in 3rd and 5th orbit.

Watch Video Solution

26. Find the linear momentum of the electron in the 2nd Bohr orbit. And

hence �nd the angular momentum of the electron in hydrogen atom.

Watch Video Solution

27. Calculate the frequency of revolution of the electron in the �rst Bohr

orbit of H-atom, if the radius of the 1st Bohr orbit is  and the

velocity of electron in the �rst orbit = .

Watch Video Solution

0.50A ∘

2.24 × 106m/s

https://dl.doubtnut.com/l/_iPSDcrWHQcJ7
https://dl.doubtnut.com/l/_qL11IC9TkWtk
https://dl.doubtnut.com/l/_RDkduUcxfdSB
https://dl.doubtnut.com/l/_zMhdXwxt9ER6
https://dl.doubtnut.com/l/_sjvOcD9nS1HL


28. Find the angular speed of the electron in the �rst orbit of hydrogen

atom.

Watch Video Solution

29. The angular speed of the electron in the nth Bohr orbit of the

hydrogen atom is proportional to

Watch Video Solution

30. The time period of revolution of electron in its ground state orbit in a

hydrogen atom is 1.6 × 10–16 s. The frequency of revolution of the electron

in its �rst excited state (in s–1) is:

Watch Video Solution

31. Draw a neat and labelled energy level diagram for hydrogen atom

Watch Video Solution

https://dl.doubtnut.com/l/_sjvOcD9nS1HL
https://dl.doubtnut.com/l/_0eBTI4r4JxOI
https://dl.doubtnut.com/l/_lLxWRhxELUye
https://dl.doubtnut.com/l/_InOwQENK2CsC


32. Obtain expression for longest and shortest wavelength of spectral

lines in ultraviolent region for hydrgen atom.

Watch Video Solution

33. State the name of the visible series in hydrogen series .Also obtain

expression for longest and shortest wavelength o spectral lines.

Watch Video Solution

34. Derive the expression for the energy of an electron in the atom.

Watch Video Solution

35. Show that energy of the electron is inversely proportional to the

square of principal quantum number.

https://dl.doubtnut.com/l/_InOwQENK2CsC
https://dl.doubtnut.com/l/_uUfhLbwcCXXF
https://dl.doubtnut.com/l/_W37HBL30YyFg
https://dl.doubtnut.com/l/_rhFxBjXQVxhL
https://dl.doubtnut.com/l/_bAL25Oe9d9Gj


Watch Video Solution

36. Starting from the formula for energy of an electron in the nth orbit of

hydrogen atom, derive the formula for the wavelength of spectral lines.

Watch Video Solution

37. Explain the di�erent series of spectral lines in hydrogen atom.

Watch Video Solution

38. Draw a neat and labelled energy level diagram for hydrogen atom

Watch Video Solution

39. Determine the energies of the �rst excited states of the electron in

hydrogen atom. What are excitation energies of the electron in these

orbits?

https://dl.doubtnut.com/l/_bAL25Oe9d9Gj
https://dl.doubtnut.com/l/_txewgFyjorZi
https://dl.doubtnut.com/l/_X7JS7p4hwX61
https://dl.doubtnut.com/l/_Fpv3FYJRNwCV
https://dl.doubtnut.com/l/_PCtfnqJVwlbG


Watch Video Solution

40. Calculate the wavelength of the �rst line of Paschen series of

hydrogen atom.

Watch Video Solution

41. Show that the frequency of the �rst line in Lyman series is equal to the

di�erence between the limiting frequencies of Lyman and Balmer series.

Watch Video Solution

42. Determine the series limit of Balmer ,Paschen and Pfund series ,given

the series limit for Lyman series is .

Watch Video Solution

912A ∘

https://dl.doubtnut.com/l/_PCtfnqJVwlbG
https://dl.doubtnut.com/l/_3x1LghkL7A0P
https://dl.doubtnut.com/l/_6cyPtwi9Qwou
https://dl.doubtnut.com/l/_yxW8DUpI5iqt


43. The energy of an electron in an excited state of hydrogen atom is

. Calculate the angular momentum of the electron in this state. 

Watch Video Solution

−1.51eV

h = 6.63 × 10− 34Js

44. What are the drawbacks of Bohr'sModel?

Watch Video Solution

45. What are the limitation of Bohr's model?

Watch Video Solution

46. Explain how De Broglie explanation gave theoretical basis for the

second postulate made by Bohr?

Watch Video Solution

https://dl.doubtnut.com/l/_yUFnnjZCJzPi
https://dl.doubtnut.com/l/_eS4wRU6BOv0U
https://dl.doubtnut.com/l/_cQutkq88V9wZ
https://dl.doubtnut.com/l/_0ez3ljjfWbyy


47. What is nucleus? Discuss the composition and size of the nucleus.

Watch Video Solution

48. De�ne Atomic Number, Atomic Mass.

Watch Video Solution

49. De�ne Isotopes, Isobars and Isotones.

Watch Video Solution

50. De�ne uni�ed atomic mass unit. Express it in .

Watch Video Solution

MeV /c2

https://dl.doubtnut.com/l/_0ez3ljjfWbyy
https://dl.doubtnut.com/l/_rXGKcb3JC12S
https://dl.doubtnut.com/l/_faRYaOlGSESe
https://dl.doubtnut.com/l/_mavjm5munxur
https://dl.doubtnut.com/l/_d00NpdpYQukv


51. Give the values of Electron, proton and neutron in terms of united

atomic mass unit(U).

Watch Video Solution

52. Explain Einstein's mass-energy relation with suitable examples.

Watch Video Solution

53. Write the formula for radius R% of a nucleus X.

Watch Video Solution

54. Prove that density of all the nuclei is same.

Watch Video Solution

https://dl.doubtnut.com/l/_GWbmCCw4NFRz
https://dl.doubtnut.com/l/_rTWP8sVQnIOJ
https://dl.doubtnut.com/l/_IzUuMzWVSRzV
https://dl.doubtnut.com/l/_A2ZQ2pSZzL5Z


55. The radius of the nucleus is of the order of …

Watch Video Solution

56. What is nuclear forces?

Watch Video Solution

57. State the properties of nuclear forces.

Watch Video Solution

58. De�ne mass defect.

Watch Video Solution

59. De�ne: Nuclear binding energy.

https://dl.doubtnut.com/l/_g1LFDy0unMii
https://dl.doubtnut.com/l/_9C4vq0T8Wv2c
https://dl.doubtnut.com/l/_RD0RczMJGSNX
https://dl.doubtnut.com/l/_rQEmDMpp7aNn
https://dl.doubtnut.com/l/_OgOKE7ahzm1X


Watch Video Solution

60. De�ne :Binding energy per nucleon. Express binding energy per

nucleon in terms of mass defect.

Watch Video Solution

61. Calculate the binding energy of the mass of Lithium atoms being

7.016u respectively.

Watch Video Solution

62. Calculate the binding energy of an alpha particle Whose given mass is

4.00151u.

Watch Video Solution

https://dl.doubtnut.com/l/_OgOKE7ahzm1X
https://dl.doubtnut.com/l/_ZYLv8TT4r0xj
https://dl.doubtnut.com/l/_Nqbcm7OsovqW
https://dl.doubtnut.com/l/_MhmRa5fHTLiU


63. Obtain the binding energy in MeV of a nitrogen nucleus

 a.m.u.)

Watch Video Solution

(714N)(Given :massof(714N) = 14.00307

64. What is meant by radioactivity?

Watch Video Solution

65. De�ne radioactive decay. State the types of decay and write down the

formulae for energies.

Watch Video Solution

66. Write down the formulae Q value.

Watch Video Solution

https://dl.doubtnut.com/l/_iEfbe9uYcChi
https://dl.doubtnut.com/l/_ZWroiJ6j0ZBN
https://dl.doubtnut.com/l/_yKWSHoKaBO33
https://dl.doubtnut.com/l/_u23jjk8ZiNmw
https://dl.doubtnut.com/l/_Q637WfGJcA2F


67. Calculate the energy released in the following reactions, the masses

given are:, 

Watch Video Solution

223
88 Ra →209

82 Pb +14
6 C

68. Complete the following equation describing nuclear decays:

emits alpha particles.

Watch Video Solution

' '
226
88 Ra

69. Complete the following equation  undergoes beta decay.

Watch Video Solution

' '
19
8 O

70. Complete the following equation:  undergoes alpha decay.

Watch Video Solution

' '
228
90 Th

https://dl.doubtnut.com/l/_Q637WfGJcA2F
https://dl.doubtnut.com/l/_O687yCp86njx
https://dl.doubtnut.com/l/_2aAJVGhgGNwi
https://dl.doubtnut.com/l/_hnSuG6r57pQ6
https://dl.doubtnut.com/l/_t3XxHDOZX2Mo


71. Complete the following equation:  undergoes beta decay.

Watch Video Solution

' '
12
7 N

72. Calculate the energy released in the following reactions, the masses

given are:, 

Watch Video Solution

223
88 Ra →209

82 Pb +14
6 C

73. Calculate the energy released in the following reactions, the masses

given are:

Watch Video Solution

' '
236
92 U →140

56 Ba +94
36 Kr + 2n

74. State the law of radioactive decay. Hence derive the expression

.lf where symbols have their usual meanings.

Watch Video Solution

N = N0(e
−λt)

https://dl.doubtnut.com/l/_t3XxHDOZX2Mo
https://dl.doubtnut.com/l/_ZLANMdYYJKse
https://dl.doubtnut.com/l/_cnxOa18fqheY
https://dl.doubtnut.com/l/_tqedZQf2RhCf


75. What do you mean by "Activity" in radioactivity state its di�erent

units?

Watch Video Solution

76. De�ne Half-life of radioactive material. Derive an expression for half-life

period

Watch Video Solution

77. The half-life of a nuclear species  is 3.2 days calculate its:decay

constant

Watch Video Solution

' '
N X

78. The half-life of a nuclear species  is 3.2 days calculate its:Average

life

' '
N X

https://dl.doubtnut.com/l/_W0m9VPKKe6kE
https://dl.doubtnut.com/l/_Y11smvrUhopl
https://dl.doubtnut.com/l/_E20Oov40aPGN
https://dl.doubtnut.com/l/_UbNuBGOGxH0t


Watch Video Solution

79. The activity of a radioactive sample decreased from  to

in one hour. Determine the half-life of the species

Watch Video Solution

350s− 1 175s− 1

80. Sample of carbon obtained from any living organism has a decay rate

of 15.3 decays per gram per minute. A sample of carbon obtained from

very old charcoal shows a disintegration rate of  disintegrations per

gram per minute. Determine the age of the old sample given the decay

constant of carbon to be 

Watch Video Solution

12.3

3.839 × 10− 12per second

81. The half-life of is  Is 28 years. Determine the disintegration rate

of its 5 mg sample.

Watch Video Solution

' '
90
38 Sr

https://dl.doubtnut.com/l/_UbNuBGOGxH0t
https://dl.doubtnut.com/l/_SVxNmpPehiXo
https://dl.doubtnut.com/l/_AlUoxIP94Mkp
https://dl.doubtnut.com/l/_cqiqsymc8Em8


82. What is the amount of  necessary to provide a radioactive

source of strength , its half-life being years?

Watch Video Solution

' '
60
27 Cu

10.0mCi 5.3

83. Disintegration rate of a sample is  per hour at 20 hrs from the

start. It reduces to per hour after 30 hours. Calculate its half life

andthe initial number ofradioactive atoms in the sample.

Watch Video Solution

1010

6.3 × 109

84. The isotopes  decays by electrons capture to  with a half -

life pf 272d. The  nucleus is produced in an excited state, and it

almost instantaneously emits gamma rays: Find the mean lifetime and

decay constant for 

Watch Video Solution

57Co 57Fe

57Fe

' 'C o
58

https://dl.doubtnut.com/l/_cqiqsymc8Em8
https://dl.doubtnut.com/l/_HXH9ZghD4mrR
https://dl.doubtnut.com/l/_Qf4iOdYjfgwe
https://dl.doubtnut.com/l/_0Hv1h9lB6HTf


85. The isotopes  decays by electrons capture to  with a half - life

272d. The  nucleus is produced in an excited state, and it almost

instantaneously emits gamma rays. If the activity of a radiation source

is 2.0  now, how many  nuclei does the sorce contains?

Watch Video Solution

Co
57 57Fe

57Fe

57Co μCi Co
57

86. The isotopes  decays by electrons capture to  with a half -

life pf 272d. The  nucleus is produced in an excited state, and it

almost instantaneously emits gamma rays: Find the mean lifetime and

decay constant for 

Watch Video Solution

57Co 57Fe

57Fe

' 'C o
58

87. Before the year 1900 the activity per unit mass of atmospheric carbon

due to the presence pf  averaged about 0.2555 bqper gram of

carbon: What fraction of carbon atoms were ?

' 'C 14

' '
14 C

https://dl.doubtnut.com/l/_0Hv1h9lB6HTf
https://dl.doubtnut.com/l/_sY3sAtpkImS6
https://dl.doubtnut.com/l/_o0Av2BxAhg9R
https://dl.doubtnut.com/l/_02E5bQ3tHrdW


Watch Video Solution

88. Before the year 1900 the activity per unit mass of atmospheric carbon

due to the presence pf  averaged about 0.2555 bqper gram of

carbon: What fraction of carbon atoms were ?

Watch Video Solution

' 'C 14

' '
14 C

89. In the following table, seven elements P,Q,R,S,T,U and V (here letters

are not the usual symbol of the elements)of the modern periodic table

with their atomic numbers are given 

 Which of

these is an inert gas? Name it.

Watch Video Solution

https://dl.doubtnut.com/l/_02E5bQ3tHrdW
https://dl.doubtnut.com/l/_vdw2dsqfqWbc
https://dl.doubtnut.com/l/_bN10179yScZF
https://dl.doubtnut.com/l/_LI74BOnPFITC


90. What is nuclear energy? Explain two process of obtaining nuclear

energy.

Watch Video Solution

91. Explain Nuclear �ssion process with examples.

Watch Video Solution

92. Write a note on nuclear reactor.

Watch Video Solution

93. Answer the following questions in detail:

How is nuclear �ssion reaction carried out in nuclear power plants?

Watch Video Solution

https://dl.doubtnut.com/l/_LI74BOnPFITC
https://dl.doubtnut.com/l/_C9Eda1XU2yNT
https://dl.doubtnut.com/l/_mN85EidB9CQ9
https://dl.doubtnut.com/l/_TZrm8sfKSTdK
https://dl.doubtnut.com/l/_M89crw7CyjK9


94. Explain Nuclear fusion process with examples.

Watch Video Solution

95. What are the harmful e�ect of nuclear reaction.

Watch Video Solution

96. Calculate the energy released in the fusion reaction taking place

inside the Sun,  neutrinos, neglecting the energy given

to the neutrinos. Mass of of alpha particle being 4.001506 u.

Watch Video Solution

4p → α + 2e+ +

97. How much mass of  is required to undergo �ssion each day to

provide 3000 MW of thermal power? Average energy per �ssion is 202.79

Mev?

Watch Video Solution

235U

https://dl.doubtnut.com/l/_M89crw7CyjK9
https://dl.doubtnut.com/l/_FTcyQ07QV8uD
https://dl.doubtnut.com/l/_DFtiGGtjSdaZ
https://dl.doubtnut.com/l/_aa1RccBGQvYE


Exercise

98. Distinguish between Nuclear �ssion and Nuclear fusion.

Watch Video Solution

99. Distinguish between Nuclear reactor and Nuclear bomb?

Watch Video Solution

1. The radius of 3rd Bohr's orbit in hydrogen atom is

Calculate the radius of the 5th Bohr orbit.

Watch Video Solution

4.782 × 10− 10m

2. Find the ratio of the diameters of 1st Bohr orbit to 3rd Bohr orbit.

https://dl.doubtnut.com/l/_aa1RccBGQvYE
https://dl.doubtnut.com/l/_6KCsSYBbRzP9
https://dl.doubtnut.com/l/_5Z1xMAUb34ZI
https://dl.doubtnut.com/l/_peGgL6BG5zoH
https://dl.doubtnut.com/l/_GqO4hzCAtj4t


Watch Video Solution

3. Calculate the linear velocity and angular momentum of an electron in

the 1st Bohr orbit of hydrogen atom. Given radius of second Bohr orbit=

Watch Video Solution

2.12
∘

A, ε0 = 8.85 × 10− 12 10− 34J − s, e = 1.6 × 10− 19C.
C 2

Nm− 2

4. Angular speed of the electron in the 1st Bohr orbit is

. Find the angular speed of the electron in the 3rd

orbit.

Watch Video Solution

4.08 × 1016rad/sec

5. Find the period of revolution of electron in the second orbit in the

hydrogen atom and hence �nd period of revolution of the electron in the

third orbit of hydrogen atom.

https://dl.doubtnut.com/l/_GqO4hzCAtj4t
https://dl.doubtnut.com/l/_Iq9Iw4GDogh6
https://dl.doubtnut.com/l/_4ZdBkw3KzNmT
https://dl.doubtnut.com/l/_UBw3kJ2Ay6WS


.

Watch Video Solution

ε0 = 8.85 × 10− 12C 2 /Nm2, h = 6.63 ×− 34 J − s, m = 9. × 10− 31kg, e =

6. The angular momentum of the electron in the second Bohr orbit is

. Find the angular momentum of the electron in

the third Bohr orbit.

Watch Video Solution

2.112 × 10− 34kgm2 /s

7. Find the energy of the electron in eV in the third Bohr orbit of the

hydrogen atom. ( R = 1.097 xx10^7 m^-1 

 6.63xx10^-34 J.S

3xx 10^8 m//s)`

Watch Video Solution

Rydberg' scons tan t

P lanck' scons tan t(h) = , velocityoflight ∈ air(c) =

https://dl.doubtnut.com/l/_UBw3kJ2Ay6WS
https://dl.doubtnut.com/l/_1xb7URVrAaiG
https://dl.doubtnut.com/l/_RTPZtpSR7vws


8. Energy of an electron in the �rst Bohr orbit is -13.6eV. Hence calculate

the energy of the electron in second orbit.

Watch Video Solution

9. What is rolling kinetic energy ?

Watch Video Solution

10. Calculate the di�erence in energies of two levels between which a

transition of wavelength  takes place.

Watch Video Solution

4000oA

11. An electron in the ground state jumps to 4th state by absorption of

energy .Determine a wavelength and frequency of the photon, −13.6eV

(e = 1.6 × 10− 19C, h = 6.63 × 10− 34J − s, c = 3 × 108m/s)

https://dl.doubtnut.com/l/_Cr4pVxoMvy22
https://dl.doubtnut.com/l/_1Ws7AdvzeSmH
https://dl.doubtnut.com/l/_TC79ce1svni2
https://dl.doubtnut.com/l/_bv497UvNGFpV


Watch Video Solution

12. Calculate the wavelength of a microwave of frequency 8 GHz

Watch Video Solution

13. The  line of the Balmer series of hydrogen spectrumhasa

wavelength .Calculate the wavelength of  line of the

Balmar series.

Watch Video Solution

Ha

6560 × 10− 10m Hb

14. Calculate the energy radiated by the electron in the hydrogen atom

during its transition from the fourth Bohr orbit to the �rst Bohr orbit.

Hence determine frequency, wavelength and wave number of

corresponding spectral line. Given:

. . .

Watch Video Solution

E1 = − 13.6eV , h = 6.6 × 10− 34J − s, c = 3 × 108m/s

https://dl.doubtnut.com/l/_bv497UvNGFpV
https://dl.doubtnut.com/l/_MmxzmojhkyaR
https://dl.doubtnut.com/l/_GcoLaoMU3auL
https://dl.doubtnut.com/l/_8gd2ckTOdEN9


15. Find the series limit of Paschen series .

Watch Video Solution

R = 1.097 × 107m _ 1

16. Find the ratio of the longest wavelength to the shortest wavelength in

Balmer series.

Watch Video Solution

17. If the shortest wavelength in Paschen series is 8203 , �nd the

longest wavelength in Balmer series.

Watch Video Solution

A ∘

18. John Dalton's model of atom was

https://dl.doubtnut.com/l/_8gd2ckTOdEN9
https://dl.doubtnut.com/l/_1UJSk9JRMX3V
https://dl.doubtnut.com/l/_uXVZdInbuCr7
https://dl.doubtnut.com/l/_ZP99LsRKmSEj
https://dl.doubtnut.com/l/_1OfR1CA2uoJS


A. positively charged sphere with electrons embedded in it.

B. positively charged nucleus at the centre and electrons revolving

around it.

C. positively charged nucleus at the centre and electrons revolving

around it in �xed orbit.

D. none of these.

Answer:

Watch Video Solution

19. Bohr's theory applicable to

A. directly proportional to principal quantum number.

B. inversely proportional to the principal quantum number.

C. inversely proportional to square of principal quantum number.

D. directly proportional to the square of principal quantum number.

https://dl.doubtnut.com/l/_1OfR1CA2uoJS
https://dl.doubtnut.com/l/_7eJfTTgfZiIX


Answer:

Watch Video Solution

20. If the radius of 1st Bohr orbit in hydrogen atom is  'then radius

of 3rd Bohr orbit is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

0.5A ∘

0.25A ∘

0.40A ∘

4.5A ∘

0.45A ∘

21. Which of the following quantities are inversely proportional to the

cube of principal quantum number?

https://dl.doubtnut.com/l/_7eJfTTgfZiIX
https://dl.doubtnut.com/l/_6jxqTFUT3luv
https://dl.doubtnut.com/l/_UpNWtqJHyvkA


A. frequency

B. periodic time

C. angular velocity

D. (A) and( c) both

Answer:

Watch Video Solution

22. Bohr's second postulate equation is . In this relation n

represents.

A. principal quantum number

B. frequency

C. number pf turns

D. frequency of radiation emitted by an atom

Answer:

mvr = n
h

2π

https://dl.doubtnut.com/l/_UpNWtqJHyvkA
https://dl.doubtnut.com/l/_V6qV76twYWui


Watch Video Solution

23. According to Bohr's theory, the angular momentum for an electron in

5th orbit is

A. directly proposal to n

B. inversely proportional to n

C. directly proporational to

D. inversely proporational to

Answer:

Watch Video Solution

n2

n2

24. Let 'P' and 'E' denote the linear momentum and energy of emitted

photon, respectively. If wavelength of incident radiation is increased………

A. both P and E

https://dl.doubtnut.com/l/_V6qV76twYWui
https://dl.doubtnut.com/l/_eKPxWqQ9SC6x
https://dl.doubtnut.com/l/_QJcKU4UtVUrX


B. P increases and E decreases

C. P increases and E decreases

D. both P and E decreases

Answer:

Watch Video Solution

25. The radius of the nucleus is of the order of …

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

10− 6cm

10− 10m

10− 17 → 10− 21m

10− 14 → 10− 15m

https://dl.doubtnut.com/l/_QJcKU4UtVUrX
https://dl.doubtnut.com/l/_0B7cqC1f8yR5
https://dl.doubtnut.com/l/_bNCgn6r4WznP


26. The energy of an electron in  orbit is proporational to……..

A. 

B. n

C. 

D. 

Answer:

Watch Video Solution

nth

n2

1/n

1

n2

27. Energy of the electron in  is

A. E =

B. E =

C. E = 

D. E =

n = ∞

−13.6eV

−∞eV

−0eV

+13.6eV

https://dl.doubtnut.com/l/_bNCgn6r4WznP
https://dl.doubtnut.com/l/_0xHjKapX0gLX


Answer:

Watch Video Solution

28. Relation between K.E. and P.E. for an electron revolving in  bohr

orbit is

A. K.E. = P.E.

B. K.E. = -P.E.

C. K.E. = -2 P.E.

D. 2 K.E. = -P.E.

Answer:

Watch Video Solution

nth

29. When an electron in hydrogen atom is raised from the ground state

to an excited state its

https://dl.doubtnut.com/l/_0xHjKapX0gLX
https://dl.doubtnut.com/l/_nQxtRfUKElGT
https://dl.doubtnut.com/l/_Fg2EDfsXqRNJ


A. P.E. increases and K.E. decreases

B. P.E. decreases and K.E. increases

C. both the energies decreases

D. both the energies increases

Answer:

Watch Video Solution

30. If the P.E. of an electron in hydrogen atom is , then its T.E. is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

−27.2eV

+27.2eV

−13.6eV

+13.6eV

−27.2eV

https://dl.doubtnut.com/l/_Fg2EDfsXqRNJ
https://dl.doubtnut.com/l/_joIKzmUzNJeL


31. The energy of an electron in the 1st Bohr orbit of hydrogen atom is

A. zero

B. maximum

C. mininum

D. in�nite

Answer:

Watch Video Solution

32. The energy of an electron in the 2nd orbit is -3.4 eV. So the energy of

an electron in the 4th orbit is

A. 0.84eV

B. 

C. 8.5eV

−0.85eV

https://dl.doubtnut.com/l/_joIKzmUzNJeL
https://dl.doubtnut.com/l/_2SXCleSx9IsL
https://dl.doubtnut.com/l/_pHR744O8adsq


D. 5.8eV

Answer:

Watch Video Solution

33. The ionisation potential of  atom is

A. 

B. 13.6eV

C. 8.24V

D. 14V

Answer:

Watch Video Solution

H2

−10.36eV

34. The ratio of radii of the �rst three Bohr orbits is

https://dl.doubtnut.com/l/_pHR744O8adsq
https://dl.doubtnut.com/l/_zdvKxLy8cwUO
https://dl.doubtnut.com/l/_myWYH4rgpKIG


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

3: 2: 1

1: 2: 3

9: 4: 1

1: 4: 9

35. The radius of �rst Bohr orbit is . The value of n if the radius of 

 bohr orbit is , is

A. 10

B. 30

C. 40

D. 20

Answer:

0.53A ∘

nth 53A ∘

https://dl.doubtnut.com/l/_myWYH4rgpKIG
https://dl.doubtnut.com/l/_TnSHn4fbuvO1


Watch Video Solution

36. The relation between force acting on the electron and principle

quantum number in hydrogen atom is

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

F ∝ n4

F ∝
1

n2

F ∝
1

n4

F ∝ n2

37. The unit of Rydberg's constant is

A. per metre

B. per second

https://dl.doubtnut.com/l/_TnSHn4fbuvO1
https://dl.doubtnut.com/l/_W22YSRvy1iHZ
https://dl.doubtnut.com/l/_g0mnqHo9Vvrk


C. per metre square

D. per kg

Answer:

Watch Video Solution

38. The shortest wavelength of Balmer series is given by

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

9

R

4

R

R
36

5

R

4

https://dl.doubtnut.com/l/_g0mnqHo9Vvrk
https://dl.doubtnut.com/l/_xquRGdY5TVH0


39. The longest wavelength in Paschen series is obtained when an

electron jumps from

A. 4th to 2nd orbit

B. 4th to 3rd orbit

C. 3rd to 4th orbit

D. 

Answer:

Watch Video Solution

n∞ → 3rd

40. The Lyman series involves

A. largest changes of energy

B. smallest changes of energy

C. largest changes of potential energy

D. smallest changes in potential energy

https://dl.doubtnut.com/l/_BKshn27AozRW
https://dl.doubtnut.com/l/_OIlEmqajn5mX


Answer:

Watch Video Solution

41. In an atom, two electrons move around the nucleus in circular orbits

taking time f and 8f to complete one revolution. The ratio of their radii

is…...

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

1: 4

8: 1

4: 1

1: 8

https://dl.doubtnut.com/l/_OIlEmqajn5mX
https://dl.doubtnut.com/l/_aaOR8QZbCt5h


42. The energy in the ground state of hydrogen atom is , then

energy of 1st excited state is

A. 

B. `-3.4 eV

C. 

D. 

Answer:

Watch Video Solution

−13.6eV

−6.5eV

−1.51eV

0.27eV

43. The De Broglie wavelength associated with a particle of mass m and

velocity v is given by

A. 

B. 

C. 

λ = h(mV )

λ = mv/h

λ = h/mv

https://dl.doubtnut.com/l/_vDg3DgEStXTu
https://dl.doubtnut.com/l/_fHwSoUrwGhUQ


D. 

Answer:

Watch Video Solution

λ = λ/mv

44. In which of the following systems will the radius of the �rst orbit of

the electron be smallest?

A. hydrogen

B. singly ionized helium

C. deuterium

D. tritium

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_fHwSoUrwGhUQ
https://dl.doubtnut.com/l/_Zl6dYicMi01Z


45. The radius of the 4th orbit of the electron will be smaller than its 8th

orbit by a factor of

A. 2

B. 4

C. 8

D. 16

Answer:

Watch Video Solution

46. In the spectrum of hydrogen atom which transition will yield longest

wavelength?

A. n=2 to n=1

B. n=5 to n=4

C. n=7 to n=6

https://dl.doubtnut.com/l/_bNhj98ybeA94
https://dl.doubtnut.com/l/_Iim6q3hFQK0u


D. n=8 to n=7

Answer:

Watch Video Solution

47. Which of the following properties of a nucleus does not depend on its

mass number?

A. radius

B. mass

C. volume

D. density

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_Iim6q3hFQK0u
https://dl.doubtnut.com/l/_2P5RP7pgwiF4


48. If the number of nuclei in a radioactive sample at a given time is N,

what will be the number at the end of two half-lives?

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

N

2

N

4

3N /4

n

8

49. The volume of the nucleus is proportional to

A. A

B. 

C. 

D. 

A
1
2

A
1

3

A
1

4

https://dl.doubtnut.com/l/_K13UGlunqvhD
https://dl.doubtnut.com/l/_V27JtZrjFe1N


Answer:

Watch Video Solution

50. What is the relation between the radius of the nucleus and the mass

number?

A. isotopes

B. isobar

C. isotones

D. excited

Answer:

Watch Video Solution

51. The nucleus having same mass number is called

https://dl.doubtnut.com/l/_V27JtZrjFe1N
https://dl.doubtnut.com/l/_PCGg5ZLFJTjm
https://dl.doubtnut.com/l/_cQPnT73IZp0o


A. isotones

B. isobar

C. isotopes

D. all of them

Answer:

Watch Video Solution

52. The energy of an electron moving with the velocity of light is given by

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

0.511MeV

5.11MeV

51.1MeV

511MeV

https://dl.doubtnut.com/l/_cQPnT73IZp0o
https://dl.doubtnut.com/l/_HrSbGfHm7jLu


53. Radioactivity is a phenomenon associated with

A. emission of b particles

B. emission of a particles

C. decay of nucleus

D. decay of proton

Answer:

Watch Video Solution

54. The emission of beta particles is from

A. the nucleus due to the nuclear conversion neutron  proton

+electron

B. the inner shell of an atom

→

https://dl.doubtnut.com/l/_HrSbGfHm7jLu
https://dl.doubtnut.com/l/_s9XXT6M5qD5M
https://dl.doubtnut.com/l/_lej842QVBhOQ


C. the valence shell of an atom

D. the nucleus due to the nuclear conversion proton  neutron +

electron

Answer:

Watch Video Solution

→

55. The radiations which are not a�ected by electric or magnetic �eld is

A. a-particles

B. b-particles

C. g-rays

D. x-rays

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_lej842QVBhOQ
https://dl.doubtnut.com/l/_Vh9kmtC4Y2k9
https://dl.doubtnut.com/l/_MpJle6tGTwPK


56. Which of the following radiation has maximum ionization power and

minimum penetrating power

A. 

B. 

C. 

D. cathode rays

Answer:

Watch Video Solution

α − rays

β − rays

γ − rays

57. In Davission and Germer experiment, crystal used to produce

scattering of electrons is

A. sodium

B. nickel

C. calcium

https://dl.doubtnut.com/l/_MpJle6tGTwPK
https://dl.doubtnut.com/l/_Miq8YbD3tmv7


D. potassium

Answer:

Watch Video Solution

58. Geiger - Marsden's experiment con�rmed the theoretical predictions

of………

A. Rutherford

B. Bohr

C. Thomsan

D. Newton

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_Miq8YbD3tmv7
https://dl.doubtnut.com/l/_LVyYvHLjqA3l


59. In the spectrum of hydrogen atom which transition will yield shortest

wavelength?

A. n=2 to n=1

B. n=5 to n=4

C. n=7 to n=6

D. n=8 to n=7

Answer:

Watch Video Solution

60. If the number of nuclei in a radioactive sample at a given time is N,

what will be the number at the end of two half-lives?

A. 

B. 

C. 3N

N

2

N

T

https://dl.doubtnut.com/l/_sbUNfaD5tO2W
https://dl.doubtnut.com/l/_ivBN0O7wbI99


D. 

Answer:

Watch Video Solution

n/8

61. If the number of nuclei in a radioactive sample at a given time is N,

what will be the number at the end of two half-lives?

A. 2

B. 4

C. 8

D. 16

Answer:

Watch Video Solution

https://dl.doubtnut.com/l/_ivBN0O7wbI99
https://dl.doubtnut.com/l/_yupHJf7E19Df


62. Energy of the electron in  is

A. 

B. E = 

C. 

D. 

Answer:

Watch Video Solution

n = ∞

E = − 13.6eV

∞eV

E = 0eV

E = + 13.6eV

63. Which of the two has greater ionizing power, alpha or beta particle?

Watch Video Solution

64. What is the relation between the radius of the nucleus and the mass

number?

W t h Vid S l ti

https://dl.doubtnut.com/l/_qhymE9SE1d8E
https://dl.doubtnut.com/l/_o9pr9MLenclw
https://dl.doubtnut.com/l/_r6XzIqWesaNc


Watch Video Solution

65. State the name of the visible series in hydrogen spectrum?

Watch Video Solution

66. Find the shortest wavelength of the Paschen series, given that the

longest wavelength of the Balmer series in the hydrogen spectrum is

.

Watch Video Solution

6563A ∘

67. Find the energy of the electron in eV in the third Bohr orbit of the

hydrogen atom. ( R = 1.097 xx10^7 m^-1 

 6.63xx10^-34 J.S

3xx 10^8 m//s)`

Watch Video Solution

Rydberg' scons tan t

P lanck' scons tan t(h) = , velocityoflight ∈ air(c) =

https://dl.doubtnut.com/l/_r6XzIqWesaNc
https://dl.doubtnut.com/l/_jyc6FZy1nBKA
https://dl.doubtnut.com/l/_LexlXHAFdt0C
https://dl.doubtnut.com/l/_5PTgZSZdctjW
https://dl.doubtnut.com/l/_NqFusvrtEFqs


68. The velocity of the electron in the 1st Bohr orbit has a radius  is

. Calculate the frequency of revolution of the electron in the

same orbit.

Watch Video Solution

0.53A ∘

2200km/s

69. How many spectral series are possible in the hydrogen spectrum?

Watch Video Solution

70. State the properties of  -particles?

Watch Video Solution

β

71. What are isobars? State an example

Watch Video Solution

https://dl.doubtnut.com/l/_NqFusvrtEFqs
https://dl.doubtnut.com/l/_Pqm06aq3qvvE
https://dl.doubtnut.com/l/_vnHwt0iwDlZR
https://dl.doubtnut.com/l/_EzYBQkiFcq0T
https://dl.doubtnut.com/l/_vYELADBsswjw


72. State the law of radioactive decay. Hence derive the expression

.lf where symbols have their usual meanings.

Watch Video Solution

N = N0(e
−λt)

73. Find the shortest wavelength of the Paschen series, given that the

longest wavelength of the Balmer series in the hydrogen spectrum is

.

Watch Video Solution

6563A ∘

74. Derive an expression for the total energy of an electron in the nth

orbit. De�ne B.E.

Watch Video Solution

75. Derive an expression  in Radioactivity

W t h Vid S l ti

N = N0e
−λt

https://dl.doubtnut.com/l/_vYELADBsswjw
https://dl.doubtnut.com/l/_OezB19kmE4zd
https://dl.doubtnut.com/l/_rPd6k7ciJ6id
https://dl.doubtnut.com/l/_dYJbjMD1VBPg


Watch Video Solution

https://dl.doubtnut.com/l/_dYJbjMD1VBPg

