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17MPHC14 – Nuclear Physics

	Part A		        10 x ½ = 5       
           	Choose the correct answer

     1.  When the nuclei of U235 is splitted into approximately two equal nuclei, the amount of energy released per nucleon is											CO1 K2
a. 0.45 MeV		b. 0.9 MeV		c. 1.35 MeV		d. 1.7 MeV	
     2. 	The binding energy per nucleon of helium nucleus is 7 MeV and that of deuteron is 1 MeV. Then
a. Helium nucleus is more stable			b. Deuteron nucleus is more stable		
c. Both are less stable					d. Both are equally stable		CO1 K2
     3.  	Deutron is the two nucleon bound system consisting of 					CO2 K1	a. Two protons and one electron			b. Two neutrons and one positron			c. One proton and one neutron with opposite spins	d. One proton and one neutron with parallel 
spins
     4. 	An admissible potential between the proton-neutron in a deutron is 			CO2 K1
	a. Coulomb		b. Harmonic oscillator		c. Finite square well	d. Infinite square well
     5.  	Typical energies released in nuclear fission and a nuclear fusion reaction are respectively			a. 50 MeV to 1000 MeV		   	b. 200 MeV to 1000 MeV			CO3 K2
	c. 1000 MeV to 50 MeV		     	d. 200 MeV to 10 MeV
     6. 	The probability of occurrence of a particular nuclear reaction is described by		CO3 K1
a. Quadruple moment		    		b. Cross section			
c. Compound Nucleus		   		d. Giant resonance	
     7. 	The ionization chamber is used to detecting  						CO4 K1
a. α-rays		b. β-rays		c. γ-rays		d. Both b & c
     8. 	Identify the crystal used for detection of γ-rays in scintillation counter 			CO4 K2
	a. Zinc sulphide	b. Anthracene		c. Naphalene		d. NaI containing trace of Thallium
     9.	Name the elementary particle whose masses is less than π-mesons                      	CO5 K1	a. Pions		b. baryons		c. leptons		d. photons
    10.	Choose one of the following particles does not have a spin ½.				CO5 K1
	a. Proton		b. Neutron		c. Photon		d. Nutrino 

				                            
 

Part B		                                         5 x 4 = 20
Answer ALL questions
Each answer should not exceed 200 words or one page
11.a. The protons of 1 MeV energy meeting Rutherford scattering by nuclei of gold Z = 79, Calcuate the distance of closest approach.							                   CO1 K4
(or)
11.b. Write a short note on mass parabola. How it has relevant to semi-empirical mass formula.CO1 K2
12.a. List the relation between n-n and p-p interactions. 					CO2  K3
(or)
12.b. Analyse spin dependence and charge independence of nuclear forces.	                    CO2  K4
13.a. What is the conservation of energy? Explain linear and angular momentum in nuclear reactions.							   (or)						CO3  K3
13.b. Briefly explain the resonance scattering.							CO3  K3
14.a. Classify the semiconductors detectors. Discuss the advantages of scintillation     	CO4  K4
detector.	
(or)
14.b. Write the mechanism of counting statistics of nuclear detectors         			CO4  K3
15.a. Breify discuss about strong and electromagnetic interactions in the elementary particles.CO5  K3
						  (or)
15.b. Explain the symmetry classifications of elementary particles				CO5  K3

						        Part C                                                           5 x 7 = 35
 Answer ALL questions
Each answer should not exceed 600 words or three pages
16.a. Discuss and details the Gamow’s theory of alpha decay					CO1  K3
(or)
16.b. Differentiate collective and shell model of nucleus.					CO1 K4
17.a. Briefly explain the ground state of deuteron due to their spin and parity function.	CO2 K4	(or)
17.b. What are the nuclear forces? List the properties of nuclear forces. Describe in detail 	CO2  K3
Meson theory of nuclear forces.
	18.a. What is meant by Q value of a nuclear reaction? Obtain an expression for it. 		CO3  K3
Write law of nuclear reactions.	
(or)
 18.b. Describe the compound nucleus theory of nuclear reaction.				CO3  K3
	19.a. Explain the various methods of detecting neutrons. Discuss the phenomenon plasma 	CO4  K4
confinement.
(or)
 19.b. Discuss about the proportional counter and measurements of nuclear life-times.	CO4  K4
20.a. Discuss the allowed reactions and forbidden under the conservation of baryon number and   conservation charge								                     CO5  K4
(or)
20.b. State and prove CPT theorem. Mention its application.					CO5  K4

*********
					
Scheme of Valuation
1. (b)
2. (a)
3. (d)
4. (c)
5. (d)
6. (b)
7. (d)
8. (d)
9. (a)
10. (d) 



11. a) The distance of closest approach is the distance from the nucleus at which the total energy of the incident particle is only potential and is given by,

½ mv02 = Zze2/4πε0b    or    b = Zze2/4πε0 Mv02
	
Given 	½ Mv02 = MeV
`		= 1.6 x 10 -13 J
Z (for gold) 	= 79, z = 1, e = 1.6 x 10 -19 C
			4πε0 	= 1/9 x 109
				= 79 x 1 X (1.6 x 10 -19)2 / 1.6 x 10 -13
				= 11.4 x 10 -14 m
				= 11.4 x 10 -12 cm
*********
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