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Answer all ten questions. Each carries 1 mark.

1. What is spatial quantization?

2. What is anomalous Zeeman effecl?

3. Deflne hypemne structure.

4. HCI molecules shows a rotational spectral line but it is not shown by an H2

molecule. Why?

5. Distinguish between hadrons and leptons.

6. The neutrons and protons could not be subdivided. Justify the statement.

7. Whai is nuclear fusion?

8. What ardisotopes?

P.T.O.



9. An alpha particle is emitted from a nucleus. What will happen to its atomic
number and mass number?

10. What do you mean by mean life of a nucleus?

(10 x ,l = 10 Marks)
SECTION - B

Answer all eight questions. Each question carries 2 marks,

'11. Distinguish between L-S coupling and JJ coupling.

12. Explain the postulates of vector atom model.

13. Define Bohr magnetron, What its value?

14. What are the spectra associated with a diatomic molecule? Write the wavelength
region where thee spectra are observed.

15. Explain Pauli's exclusion principle.

'16. What is a rigid rotator?

17. Write the properties of beta particles.

18. State the proton-electron hypothesis.

19. Very briefly explain the shell model ofnucleus.

20. What is packing fraction of a nucleus?

21. Explain half-life of a nucleus.

22. What are the radioactive series?

23. Explain the principle of an atom bomb.

24. What is a magnetic bottle?

25. Write a short note on properties of gamma rays.

26. Wrte the structure of neutron and proton using quark model.

(8x2=16Maiks)
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SECTION - C

Answer any six questions. Each question carries 4 marks.

Avogadrow number N = 6.023 x 1023, I amu = 1.67 x 10-27 kg Energy of 1 amu

= 931 MeV, Bohr magnetron pa =9.27 x 1O-24J T-1 .

27. A hydrogen atom is placed in a magnetic field of 2 T, Calculate the energy
difference between m/ = +1 and mr = -1 component in the 2 p state. Given that

the Bohr magnetron lte = 9.27 x 10-24 J T-1 .

28. Find the values of L and S for the ground state of nitrogen.

29. Draw the Zeeman splitting of the ground state level 32Sj/2 and the excited state

levels 32P,,, and 32P3t2 of sodium. Draw the transitions allowed by selection
rules.

30. Calculate the energy corresponding to 542 nm in joule, electron volt and in
wavenumber.

31. The HCi molecule gives lhe vibrational spectral line of wavelength

3.465 x 10-6m. Calculate the force constant of the HCI bond. Given that atomic

masses of tu = 1.oogl amu, 3uc/ = 35.453 amu and lamu = 1.67 x10'27kg.

32. Assume that the 1 amu = 931 MeV, Calculate the mass of C-12 isotope.

33. Estimate the binding energy of 15P., Mass of 15P., 
= 30.973763 amu. Mass of

proton =1 .001825 amu and mass of neutron = 1008665 amu.

34. The disintegration constant of a radioactive substance is 9.435 x 10-8, calculate
its haltlife period..

35. Calculate the time required for disintegrating 20o/o of 238U, which has a halllife
of 4.5 billion years.

M - 1829



36. Calculate the energy released by the fission of 1 kg of U235 in KWh, given that
the energy released per ,ission is 200 MeV, 1 MeV = 1-6x1013J, 1

KVVh= 3.6 x 1O6J .

37. Explain thermonuclear reactions, and explain the proton-proton chain reaction.
Nuclear fusion -1 mark- pp- reaction 3 marks.

38. Write a note on elementary particle quantum numbers.

(6x4=24Marks)
SECTION - D

Answer any two questions. Each question carries 15 marks.

39. Explain the Stern and Gerlach experiment and its inference. What do you mean
by electron spin and gryomagnetic ratio?

40. Wdte a note on the change in spectrum of an atom, viz: Na when its is placed in
a weak, moderate and strong magnetic fields. Explain, how Paschen-Back effect
is occurring and write its theory.

41. Classify the molecules based on their moment of inertia, with the help of
examples. Discuss the rotational spectra of a diatomic molecule in detail.

42. Explain the liquid drop model and the semi-empirical mass formula and explain
the existence magic numbers.

43. Explain alpha decay and derive the KE associated with an alpha particle. Explain
the theory of alpha decay.

44. Explain the process of release of energy by nuclear fission chain reaction.
Explain the working of a nuclear reactor.

(2 x 15 = 30 Marks)
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