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17MPHC14 – Nuclear Physics

	Part A		        10 x ½ = 5       
	Choose the correct answer

     1.	Identify the average binding energy of a nucleon in the nucleus of an atom		CO1   K1
a. 7.8 eV		b. 7.8 KeV		c. 7.8 MeV		d. 7.8 BeV
     2. 	The quadruple moment of the nucleus is a							CO1   K1
a. Tensor		b. Scalar		c. Vector		d. None of these		
     3.  	Indicate the Nuclear forces are								CO2  K2
	a. Gravitational attractive			b. Electrostatic repulsive
	c. Long range and strong attractive		d. Short range and strong attractive
     4. 	The weak nuclear forces act on								CO2   K2
	a. Both hadrons and leptons			b. Hadrons only			
c. All particles					d. All charge particles
     5.  	The nuclear reaction is to 4 1H1 is converted into 2He4 + 2 -1e0 + 26 MeV is represent by	CO3 K3	a. Fusion		b. Fission		c.  β-decay		d. γ-decay
     6. 	In any nuclear reaction the reactants are the resultants must be in conformity with the	CO3K2
law of conservation of 
	a. Energy		b. Mass Number	c. Charge number	d. all the above
     7. 	Which is the following is not used as a moderator in a nuclear reactor?			CO4  K1
	a. Water (H2O)	b. Heavy water (D2O)	c. Graphite (C)		d. Aluminium (Al)
     8. 	The scintillation counter 									CO4K2
	a. Is not used for counting α-particles	b. Counts only β-particles			
c. Counts only γ-raysd. uses a material which means emits light when a charged particle strikes it
     9.	Which of the following elementary particle is a lepton?					CO5 K1
	a. Photon		b. π-meson		c. μ-meson		d. Proton
     10.	Choose the particle with zero Baryon number form the list given below			CO5K1
	a. Pion			b. Neutron		c. Proton		d.  Positron

				




Part B		                                         5 x 4 = 20
Answer ALL questions
Each answer should not exceed 200 words or one page

11.a.(i) The masses of a hydrogen atom, neutron and 238U92 are given by 1.0078, 1.0087 
            and 238.0508 respectively. Determine the binding energy of 238U92.		        CO1  K3

     (ii) Given that 3Li7 = 7.01816 amu, 3Li6 = 6.01692 amu, and 0n1 = 1.00893 amu. 
           Estimate the binding energy of a neutron in a 3Li7 nucleus.			        CO1  K3
(or)
11.b. Discuss Fermi theory of beta decay						       CO1  K2

12.a. Discuss about the proton-proton interactions scattering at low energies. 	       CO2  K3	
(or)
12.b. Explain the charge summary of nuclear force.						       CO2  K2		
13.a.Classify the various conservation law applicable in nuclear reactions.		       CO3  K2
(or)
13.b.Explain the hypothesis theory of compound nucleus				       CO3  K2
				
14.a.With neat diagram, explain gas field detectors				   	       CO4  K3
(or)
14.b. Describe the coincidence measurements.		                                                 CO4K3		
15.a.Distinguish and baryon numbers					                            CO5  K2	
(or)
15.b. Narrate the Quark model 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.  Explain the properties of nuclei. Deduce semi empirical formula for nuclear radius.
          Explain its importance.								CO1  K3
(or)
16.b.  Connecting themagic numbers,explain the shell model				CO1  K4	

17.a.  Deduce the ground state and excited states of Deutron.				CO2  K3	
(or)
17.b.  Explain spin and charge dependence nuclear forces 					CO2  K3

18.a.  Categorizenuclear reactions        						          CO3  K4
(or)
 18.b. State and explain Reciprocity theorem. Derive Breit-Wigher dispersion formula	CO3  K3
					
 19.a. Describe the working principles of ionization chamber with neat diagram.	CO4  K3
(or)
 19.b. What is energy measurements? Discuss on their time resoultion.			CO4  K3

20.a. Bring out the various quantum numbers of the elementary particles, the 
        classification of elementary particles and the conservation laws.			CO5  K3
(or)
 20.b. What is isospin? Compare the isospin for a nucleon and pions. Obtain Gell-Mann 
         Okubo mass reaction.     								CO5  K3

		*********




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




11. a. (i) In, 238U92, thenumber of hydrogen atom (proton) 	= 92
mass of hydrogen atom					= 92 x 1.0078
								= 92.7176
Mass of neutron 						= (238 - 92) x 1.0087
								= 147.2702
Mass of 238U92							= 238.0508
Δm						= 92.7176 + 147.2702 - 238.0508
						= 1.9370
Binding energy 						= 1.9370 X 931 MeV
								= 1803.347 MeV
								= ~ 1800 MeV
		(ii) Mass of 3Li6and 0n1 is 
										= 6.01692 + 1.00893
										= 7.02585 amu
					Mass of 3Li7 				= 7.01816 amu
					Mass of defect Δm			= 7.02585 - 7.01816
										= 0.00769 amu
Binding energy 						= 0.00769 X 931 MeV
								= 7.17 MeV
Binding energy per nucleon 					= 7.17/7 MeV
								= 1.04 MeV


*********
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Seek and Ye Shall Find





