
 

 

A) No microwave or IR spectra, but only Raman spectra  
B) No Raman spectra but microwave or IR spectra 
C) Both Raman spectra and microwave or IR spectra 
D) Neither Raman spectra nor microwave or IR spectra 

B) D1 line splits into six lines and D2 line splits into four lines 
C) D1 line splits into four lines and D2 line splits into six lines 
D) D1 line splits into four lines and D2 line remains unaltered 

nm and a Stokes line is observed at 445.8 nm. At what wavelength does one expect 
to see the corresponding Anti Stokes line? 

 A) 461.8 nm B) 462.1 nm C) 437.8 nm D) 8 nm 
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 A) Is constant, but falls to zero sharply at the nuclear radius 
B) Increases linearly from the centre , but falls off exponentially at the surface 
C) Increases linearly from the centre , but falls to zero sharply at the nuclear 

radius 
D) Is constant,  but falls off exponentially at the surface 

13Al27 : 25133.142 and 14Si30 : 27920.387 MeV. Consider the reaction  1H1 + 14Si30  
--> 2He4 +13Al27. What is the minimum lab energy of protons  that can cause the 

reaction to occur? 
A) 0 MeV    B) 2.373 MeV  
C) The Coulomb barrier energy D) 2.452 MeV 

 A) Electron   B) Proton  
C) Photon    D) Pion  

 A) Much less than the Coulomb barrier  
B) In the relativistic range 
C) Near the threshold energies 
D) Close to thermal energies of atoms in solids 

 
 
 

 
1. Within the nucleus, the charge distribution  

 
2. Given the following nuclear masses :  ; 1H1 : 938.783 MeV ; 2He4 : 3728.401 MeV; 

 
3. An elementary particle whose energy is independent of its velocity is the 

 
4. Thermonuclear reactions involve reactions between nuclei at energies       

5. An ESR spectrometer operates at 20 GHz frequency.  What magnetic field should 
be used for its correct operation? 

 
7. In the anomalous Zeeman effect in sodium atom, 
 A) D1 line and D2 line split into four lines each 

 A) 0.713 T B)  7.13 T  C) 0.0713 T D) 713 G 
 
6. Homonuclear diatomic molecules give rise to  

 
8.  In the Raman effect of a given sample, the exciting line has a wavelength of 453.8 
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Raman scattering is observed from the gas. What will be the ratio of the intensities 
of the Stokes and Anti Stokes lines? 

 A)  1 : 1  B) 1 : 9  C) 3 : 1            D) 9 : 1 
 

bring this into resonance? 
A) 2.08 mm/s B) 2.08 cm /s C) 4.8 m/s D) 4.8 mm/s 

photon of wavelength 6000 Å in the process. The width of the spectral line will be 
 A) 0.012  Å   B) 0.361 Å 
 

the shortest wavelength component of the bremsstrahlung emitted when  57.523 
keV electrons bombard a metallic target. Which element is it? 

 A) Helium (Z = 2)  B) Lithium (Z = 3)    
C) Titanium (Z = 22)  D) Tantalum (Z = 73) 

B) Are free to escape through the surface 
C) Are free to fall into the nuclei 
D)  Are free to move anywhere inside  the metal 

A) The temperature at which the highest frequency modes (and hence all modes) are excited 
in a solid. 

B)  A cut off temperature for the vibrations in the solid 
C) The same as Einstein temperature 
D) A  threshold temperature above which only vibrations can exist inside a solid 
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9. The ratio of the frequencies of the light emitted during the n = 3 to n = 1 transitions 

in a Be3+ ion and a hydrogen atom is : 
  A)  3 : 1  B) 4 : 1  C) 16 : 1  D) 9 : 1 
 
10. In a gas 10% of the atoms are in the first excited state at a given temperature. 

11. 26Fe57 has an excited level at 14.4 keV. In a given  environment inside a lattice, this 
level is shifted by 10-7 eV. What is the velocity of the Mossbauer drive required to 

 
12. If a hydrogen atom undergoes a transition from the n=4 to  the n=3 state, it will: 
 A) Emit a 0.85 eV photon B) Emit a 0.66 eV photon 

C) Absorb 0.66 eV of energy D) Emit a 13.6 eV photon 
 
13. An excited state having a half life of 1 ns decays to the ground state emitting a 

C) 0.00361 Å   D) 3.61 Å  
 
14. The K X ray line from an unknown atom is seen to have the same wavelength as 

  
15. The free electrons of a metal  
 A) Do not collide with each other 

 
16. Debye temperature is 

 
17. The energy of the photo electron depends upon the following factor 
 A) Intensity of incident radiation 
 B) Quality of the photocathode 
 C) Frequency of incident radiation 
 D) Type of the incident light source 
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3.5 Ao and 3.0 Ao respectively. The ratio of their densities is : 
A) 3.12    B) 2.04  
C) 1.26    D) 0.72 

plane is  
A) 225 pm   B) 284 pm 
C) 318 pm   D) 390 pm 

first order reflection is observed at 22o. What is the energy of the radiations? 
A) 92.1 eV   B) 9.21 eV  
C) 92.1 keV   D) 9.21 keV 

A) The material changes into normal state suddenly at the critical field 
B) The material changes into normal state gradually beyond the critical field 
C) The induced field is in the direction of the external field 
D) The induced field is always the same as the applied field 

A) The type of majority carriers and their concentration 
B) The type of majority carriers only 
C) The concentration of the majority carriers 
D) The mobility of the majority carriers 

depends 
A) Only on the magnetic moment of the ions 
B) Only on the temperature 
C) Both on the magnetic moment of the ions and their concentration 
D) Both on the magnetic moment of the ions and the temperature 

 B) Always less than its actual mass 
C) Depends on the curvature of the energy as a function of the wave vector 

   D) Always larger than its actual mass 

 A) Inverse of the lattice unit cell volume   

B) Equal to the lattice unit cell volume 
 C) Not related to the lattice unit cell volume    

 D) Always smaller than the lattice unit cell volume 
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18. A metal crystallizes in 2 cubic phases : fcc and bcc whose unit cell lengths are    

 
19. In a given cubic crystal the lattice parameter is 318 pm. The d spacing for the (110) 

 
20. In the X-ray diffraction of a set of planes in a crystal with a d spacing of  0.18 nm 

 
21. In the Meissner effect in a type I superconductor 

 
22. An experimental measurement of the Hall effect gives information on 

 
23. In Curie's law pertaining to  paramagnetism, the constant of proportionality 

 
24. The effective mass of the electron in a semiconductor is 
 A) Always the same as its actual mass 

 
25. The volume of a unit cell in the reciprocal lattice is  
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A) Belonging to the Triclinic system referred to three unequal axes and has a 
1-fold symmetry axis 

B) Belonging to the Triclinic system referred to three mutually perpendicular 
axes and has a 2-fold symmetry axis 

C) Belonging to the Monoclinic system referred to three mutually 
perpendicular axes and has a 2-fold symmetry axis 

D) Belonging to the Monoclinic system referred to three unequal axes and has 
a 1-fold symmetry axis 

B)  Is an exponentially increasing  function 
C) Is in the form of pure plane waves  
D) Has the form of a plane wave multiplied by a function with the periodicity of the potential 

of the photons that can be absorbed by this semiconductor is 
A) 867 Å  B) 867 nm C) 1.43 nm D) 1430 nm 

 

A) 0.04678 eV /c and is smaller than the momentum carried by photons of 
same energy  

B) 0.04678 MeV / c and is much larger than the momentum of photons having 
same energy 

C) 2.5 x 10-4  eV /c  and is smaller than the momentum carried by photons of 
same energy 

D) 1 eV / c and is equal to the momentum carried by photons of same energy 
 

missing energy and angular momentum in a nuclear beta decay process? 
A) Electron   B) Electron like neutrino 
C) Muon like neutrino  D) Neutron 

A) The alpha particles emitted in alpha decay have continuous energies while 
the electrons emitted in beta decay have discrete energies. 

B) The  electrons emitted in beta decay can have continuous or discrete 
energies while the alpha particles emitted in alpha decay always have 
discrete energies. 

C) The  electrons emitted in beta decay have continuous energies while the 
alpha particles emitted in alpha decay have discrete energies.  

D) The  electrons emitted in beta decay always have continuous  energies 
while the alpha particles emitted in alpha decay can have continuous or 
discrete energies. 
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26. Parallelohedron is a crystal class  

 
27. Bloch's theorem asserts that the wave function of electrons in periodic potential  
 A) Is an exponentially falling  function 

 
28. GaAs has a band gap energy of 1.43 eV. This means that the maximum wavelength 

29. Phonons in aluminium have an energy of 1 eV. The velocity of sound in aluminium 
is 6400 ms-1. What will be the momentum carried by these phonons ?  

30. The spin and parity of the ground state of 3Li7 nucleus is 
 A) (3/2)-  B) (1/2)+  C) 0-  D) 1+ 

 
31. Which of the following elementary particles is responsible for carrying away the 

 
32. One major difference between alpha decay and beta decay is that 
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with a spin-parity of (1/2)+. What are the possible types and multipolarities of the 
radiation emitted when the nucleus makes a transition from the excited level to the 
ground state (in the order of decreasing intensity)? 

 A) E2 and M1   B) M1 and E2 
C) M2 and E1   D) E1 and M2 

B) The average binding energy per nucleon is more or less a constant. 
C) The average binding energy per nucleon is a function of the atomic number 
D) The nuclei with magic number of neutrons or protons have especially high 

coincidence with the recoiling proton. If one detector is kept at 300 to the incident 
beam direction, at what angle should the second detector be placed so as to get 
genuine coincidence? 

 A) 1000    B) 1500   

C) 900    D) 1200 

abundance in nature as compared to those with either or both of the numbers even. 
This is due to 
A) The pairing energy  B) The surface energy 
C) Coulomb energy  D) Asymmetry energy 

27 has nuclear radius of about 3.6 fm, then the 
tellurium nucleus 52Te125 will have radius approximately equal to  
A) 3.6 fm     B) 14.4 fm  
C) 7.2 fm          D) 6.0 fm.  

 

A) To absorb fast neutrons 
B) To adjust the power output to moderate levels 
C) To slow down fast neutrons 
D) To absorb slow neutrons 

A) Same mass numbers and same chemical properties 
B) Different mass numbers and same chemical properties 
C) Same mass numbers and different chemical properties 
D) Different mass numbers and different chemical properties 
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33. The ground state of a nucleus has a spin parity of  (3/2)- and has an excited state 

 
34. The saturation property of nuclear forces is corroborated by one of the following: 
 A) Nuclei have much smaller sizes as compared to atoms 

stability 
 
35. In a proton-proton scattering experiment, the scattered proton is detected in 

 
36. Nuclei with odd number of protons and neutrons are found to be far less in 

 
37. If the aluminium nucleus 13Al

38. The function of the moderator in a nuclear reactor is  

 
39. Atoms which have isobaric nuclei have 
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statements is not true? 
A) The life time of the compound nucleus is smaller than the time it takes the 

projectile to pass through the nucleus. 
B) The compound nucleus can decay in various ways. 
C) The compound nucleus does not remember the way in which it was formed  
D) There is complete equilibration of energy among all nucleons. 
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40. In the compound nucleus theory of nuclear reactions, which of the following 
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