
PHYSICS

BOOKS - R G PUBLICATION

ATOMS AND NUCLEI

Exercise

1. How are -rays emitted from a nucleus,

when it does not contain electrons?

Watch Video Solution

β

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_spsh31mzdNzh


2. Mention two limitations of Rutherfor's

model of atom.

Watch Video Solution

3. Explain what is red shift and blue shift of

light wave.

Watch Video Solution

https://dl.doubtnut.com/l/_spsh31mzdNzh
https://dl.doubtnut.com/l/_0qCA4eKcfJzR
https://dl.doubtnut.com/l/_lbuBgwpmrhZJ


4. Obtain Bohr's quantisation conditon on the

basis of the wave nature of an electron.

Watch Video Solution

5. Describe in brief the process of gamma

radiation.

Watch Video Solution

https://dl.doubtnut.com/l/_1Uzr3FXVlLEm
https://dl.doubtnut.com/l/_7Te0CJWICLYB


6. Deduce the expression for the total energy

of the electron in te n orbnit of a hydrogen

atom in the Bohr model.

Watch Video Solution

7. In hydrogen spectrum the shortest

wavelength in Balmer Series is  What will be

the shortest wavelength in Brackett Series.?

Watch Video Solution

λ

https://dl.doubtnut.com/l/_aujrnH7EXaXp
https://dl.doubtnut.com/l/_MiAb7N0CvD1W
https://dl.doubtnut.com/l/_a4sNarg8NKJI


8. Write down the results of Rutherford's -

particle scattering experiment. Which result

nullifies the idea of uniform distribution of

positive and negative charges in an atom?

Watch Video Solution

α

9. In the light of Rutherford's atom model

discuss the stability of an atom and state its

inability to explain line emission spectrum.

Watch Video Solution

https://dl.doubtnut.com/l/_a4sNarg8NKJI
https://dl.doubtnut.com/l/_pLU15mTxwcOV


10. State Bohr's postulates regarding Bohr's

model of the hydrogen atom.

Watch Video Solution

11. State one drawback of Rutherford's model

of the atom. What modifications of

Rutherford's model were suggested by Bohr?

State two limilation of Bohr's model of the

atom.

Watch Video Solution

https://dl.doubtnut.com/l/_BrQ4NKG44RZk
https://dl.doubtnut.com/l/_3sJ88mfz7NyT


12. Fill in the blanks 

Rutherford's experiment suggested the size of

the nucleus to be about_

Watch Video Solution

13. Fill in the blanks 

In an hydrogen atom the value of Bohr radius

is______

Watch Video Solution

https://dl.doubtnut.com/l/_3sJ88mfz7NyT
https://dl.doubtnut.com/l/_jCrjG5tsVNtc
https://dl.doubtnut.com/l/_oFYGRNdHFlxn


14. Fill in the blanks 

Atom, as a while is electrically neutral and

therefore contains equal amount of ___and ____

charges.

Watch Video Solution

15. Who did proposed the first model of an

atom.

Watch Video Solution

https://dl.doubtnut.com/l/_yoYDqFUvkrLs
https://dl.doubtnut.com/l/_htVKVPTG4KpA
https://dl.doubtnut.com/l/_WWjbQKuDNoMC


16. The total energy of an electron is negative.

If it were positive, what will happen?

Watch Video Solution

17. What is the value of Rydberg's constant?

Watch Video Solution

18. Write the different types of Hydrogen

Spectral series.

https://dl.doubtnut.com/l/_WWjbQKuDNoMC
https://dl.doubtnut.com/l/_BhW1F54IoKDD
https://dl.doubtnut.com/l/_n85m5chmatfo


Watch Video Solution

19. What is spectral absorption lineS?

Watch Video Solution

20. What is the energy posses by an elecrton

for n=3?

Watch Video Solution

https://dl.doubtnut.com/l/_n85m5chmatfo
https://dl.doubtnut.com/l/_2LDV1KqDZmPh
https://dl.doubtnut.com/l/_VTKwsNmaYmFc


21. What is the diameter of hydrogen atom?

Watch Video Solution

22. Define energy level. How is it represented?

Watch Video Solution

23. What is the ionisation energy of hydrogen

atom?

Watch Video Solution

https://dl.doubtnut.com/l/_LIYJIMjZwCEU
https://dl.doubtnut.com/l/_vqy1fiop1x3h
https://dl.doubtnut.com/l/_13EZ2ALVA7L6


24. State Bohr's quantam condition.

Watch Video Solution

25. Name the series of hydrogen spectum lying

in the infrared region.

Watch Video Solution

https://dl.doubtnut.com/l/_13EZ2ALVA7L6
https://dl.doubtnut.com/l/_5OTVKqQahuIH
https://dl.doubtnut.com/l/_p9DTvkERtvLa


26. What is the energy power by an electron

when n=10?

Watch Video Solution

27. What is the difference between orbit and

orbital?

Watch Video Solution

https://dl.doubtnut.com/l/_YUVZiLhyc5Ot
https://dl.doubtnut.com/l/_fekE90zGaK1j


28. What is the limitation of Rutherford atomic

model?

Watch Video Solution

29. An electron revolving around, the nucleus.

Who provided the centripital force.

Watch Video Solution

https://dl.doubtnut.com/l/_zaZD39QBOj2i
https://dl.doubtnut.com/l/_OZ5NNVy9V87U


30. Why total energy in the orbit of an

electron is negative?

Watch Video Solution

31. Describe the Thomson's atomic model.

Watch Video Solution

32. Show that the total energy of an electro is 

E = −
e2

8π ∈0 r

https://dl.doubtnut.com/l/_8usAviwp06oe
https://dl.doubtnut.com/l/_nHuLk2QJpqhl
https://dl.doubtnut.com/l/_fu3UYLNbQxlM


Watch Video Solution

33. What are the  and . Describe.

Watch Video Solution

Hα, Hβ Hγ

34. The total energy of the electron in an

hydrogen atom is 

 


What is the significance of the negative sign?

Watch Video Solution

En = − eV
13.6

n2

https://dl.doubtnut.com/l/_fu3UYLNbQxlM
https://dl.doubtnut.com/l/_3xIbi4ljGavi
https://dl.doubtnut.com/l/_UbE2jOK8HlV5


35. Using the Rydberg formula calculate the

wavelengths of the first four spectral lines in

the Lyman. Series of the hydrogen spectrum.

Watch Video Solution

36. What are the limitations of Bohr's model?

Watch Video Solution

https://dl.doubtnut.com/l/_UbE2jOK8HlV5
https://dl.doubtnut.com/l/_lorRenLilo8h
https://dl.doubtnut.com/l/_0wBxwjRzAmht


37. Draw a diagram of a standing wave on a

circular orbit where four de Bronglie

wavelengths fit into the circumference of the

orbit.

Watch Video Solution

38. Write a short note on laser light.

Watch Video Solution

https://dl.doubtnut.com/l/_taSgNmI6kkOV
https://dl.doubtnut.com/l/_CfkWYcKPWR6C


39. Draw the different energy level diagram for

a hygrogen atom.

Watch Video Solution

40. The total energy of electron in the ground

state of hydrogen atom is 13.6 eV. Find the

kinetic energy of an electron in the first

excited state

Watch Video Solution

https://dl.doubtnut.com/l/_9d0KxDZdBDw3
https://dl.doubtnut.com/l/_p0DLkiMHQJ2B
https://dl.doubtnut.com/l/_Sp4TUBsFKIlN


41. What is the relation of radii of various

Bohr's orbit?

Watch Video Solution

42. Describe the basic postulates of Bohr's

theory.

Watch Video Solution

43. What are the limitations of Bohr's model?

https://dl.doubtnut.com/l/_Sp4TUBsFKIlN
https://dl.doubtnut.com/l/_TdakVQAQCvlE
https://dl.doubtnut.com/l/_C6uGVk8Xx25u


Watch Video Solution

44. Draw the energy level diagram to show

different series of hydrogen atoms.

Watch Video Solution

45. Name the various series of hydrogen

atoms.

Watch Video Solution

https://dl.doubtnut.com/l/_C6uGVk8Xx25u
https://dl.doubtnut.com/l/_cjKapw7ubEA2
https://dl.doubtnut.com/l/_5DbhNq3LhLrg
https://dl.doubtnut.com/l/_DcHBKdOhlDgq


46. Calculate the minimum wavelength of the

spectral line present in Balmer series of

hydrogen.

Watch Video Solution

47. How much energy in joule, is required to

shift an electron of hydrogen atoms from 3rd

orbit to 4th orbit?

Watch Video Solution

https://dl.doubtnut.com/l/_DcHBKdOhlDgq
https://dl.doubtnut.com/l/_8ubRDrIdvhu6


48. How many orbits are there in a hydrogen

atoms?

Watch Video Solution

49. Obtain Bohr's quantum condition of

angular momentum on the basis of wave

picture.

Watch Video Solution

https://dl.doubtnut.com/l/_I6262fnjkwuS
https://dl.doubtnut.com/l/_7tApnWC9ZYO6


50. The electron in the hydrogen atom pases

from n= 4 to n = 1 level. What is the maximum

number of photon that can be emited?

Watch Video Solution

51. Distinguish between spontaneous and

stimulated emission.

Watch Video Solution

https://dl.doubtnut.com/l/_WxtITR2S2hPu
https://dl.doubtnut.com/l/_JcAF9YUv4DDo


52. Give a brief description of Ratherford's

Nuclear Model of atom.

Watch Video Solution

53. Give the schematic arrangment of the

Geiger Marsden experiment.

Watch Video Solution

https://dl.doubtnut.com/l/_YXDMU2SMfeIv
https://dl.doubtnut.com/l/_RUSwjOx8jLVc


54. Give a brief description of Ratherford's

Nuclear Model of atom.

Watch Video Solution

55. It is found experimentally that 13.6eV

energy required to separate a hydrogen atom

into a proton and an electron.Calculate the

velocity of the electron in hydrogen atom.

Watch Video Solution

https://dl.doubtnut.com/l/_CFesv5d58mTD
https://dl.doubtnut.com/l/_e6mGO26v7pDf
https://dl.doubtnut.com/l/_1I0I4xLjWmOA


56. Write a short note on atomic spectra.

Watch Video Solution

57. What is spectral series? Draw a diagram to

show the balmer series in the emission

specturm of hydrogen.

Watch Video Solution

https://dl.doubtnut.com/l/_1I0I4xLjWmOA
https://dl.doubtnut.com/l/_I0teYB8vxcCY


58. Write the Bohr model of a hydrogen atom.

What are the Bohr's postulateS?

Watch Video Solution

59. Derive an expression for the radius of the

first orbit of the electron of the hydrogen

atom.

Watch Video Solution

https://dl.doubtnut.com/l/_ojrUostiiq3L
https://dl.doubtnut.com/l/_gXs1V0O3yVTo


60. Name the various series of hydrogen

atoms.

Watch Video Solution

61. What is the shortest wavelength present in

the paschen series of spectral lines?

Watch Video Solution

https://dl.doubtnut.com/l/_cdweAzntX6gk
https://dl.doubtnut.com/l/_qvQEyxz1N0qS


62. The ground state energy of hydrogen atom

is −13.6 eV. What are the kinetic and potential

energies of the electron in this state?

Watch Video Solution

63. The radius of the inner most electron orbit

of a hydrogen atom is m. Find out

the radii of the n=2 and n= 3 orbits?

Watch Video Solution

5.3 × 10− 11

https://dl.doubtnut.com/l/_cGjn2l2Riz7K
https://dl.doubtnut.com/l/_oQhHV9jDswSy
https://dl.doubtnut.com/l/_e3nv4CXau1tJ


64. Distinguish between Thomson's model and

Rutherfords model of an atom.

Watch Video Solution

65. Derive an expression for the radius of the

first orbit of the electron of the hydrogen

atom.

Watch Video Solution

https://dl.doubtnut.com/l/_e3nv4CXau1tJ
https://dl.doubtnut.com/l/_Ur0I8e69UbUh


66. Deduce the expression for the total energy

of the electron in te n orbnit of a hydrogen

atom in the Bohr model.

Watch Video Solution

67. Find the frequency of revolution of an

electron in Bohr's 2nd orbit; if the radius and

speed of electron in that orbit is 2.14×10^(−10)

m and 1.09×10^6m/s respectively.

Watch Video Solution

https://dl.doubtnut.com/l/_nqWZJsCGDauH
https://dl.doubtnut.com/l/_XTi00Ss9MQkD


68. The wave length of first line of Lyman

series is . Calculate the wave length of

1st line of Paschen series.

Watch Video Solution

1216
∘

A

69. The ground state energy of hydrogen atom

is −13.6 eV. What are the kinetic and potential

energies of the electron in this state?

Watch Video Solution

https://dl.doubtnut.com/l/_XTi00Ss9MQkD
https://dl.doubtnut.com/l/_qPDZMS2if33O
https://dl.doubtnut.com/l/_1R5ixbbUCm2J


70. Calculate the approximate qunatum

number for an electron of hydrongen atom

revolving in orbit of radius 1 mm.

Watch Video Solution

71. Calculate the longest wavelength of

Paschen series.

Watch Video Solution

https://dl.doubtnut.com/l/_IyxiuVtbp3eY
https://dl.doubtnut.com/l/_1PA4oghmpnPK


72. What are the limitations of Bohr's model?

Watch Video Solution

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

