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DEPARTMENT OF APPLIED PHYSICS 
 

IMPORTANT   PART -A   &  PART -B MARK QUESTIONS 
 

SUBJECT CODE/NAME: PH2111/ENGINEERING PHYSICS-I 
 

     

UNIT III -QUANTUM PHYSICS  -QUESTION BANK  

PART A 
 

1. What is a black body? 
2. What are the postulates of planks quantum theory? 
3. What is meant by matter waves? 
4. What is called Compton shift? 
5. What is the physical significance of a wave function? 
6. Define magnifying power. 
7. Define resolving power of a microscope. 
8. What is wave function? 
9. Mention the applications of electron microscope. 
10. Write down the one dimensional Schrodinger time independent wave equation. 
11. An electron at rest is accelerated through a potential of 5000 V. Calculate the 
      De-Broglie wavelength of matter waves associated with it. 
12. Find the change in wavelength of an X -ray photon when it is scattered through an angle of 135O    
      by a free electron. 
13. Calculate the minimum energy of an electron can possess in an infinitely deep potential well of width 4 
nm. 
14. What is meant by degeneracy? 
15. Differentiate optical microscope from electron microscope. 
16. Discuss the results of G.P. Thomson experiment. 
17. Differentiate SEM and TEM. 
18. Define Rayleigh-Jean’s law. 
19. Define Wien’s displacement law. 
20. Define Stefan Boltzmann law. 
21. Draw black body radiation spectrum. 
22. Deduce Wien’s displacement law from Planck’s radiation law. 
23. Deduce Rayleigh-Jeans law from Planck’s radiation law. 
24. What are photons? 
25. Write down the properties of photon. 
26. Explain the dual nature of light. 
27. Write De-Broglie’s concept on matter waves. 
28. List down the properties of matter waves. 
29. Write down the physical significance of a wave function. 
30. Write down the boundary conditions for particle in a one dimensional potential box. 
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31. What is normalization of wave function? 
32. Explain non-degeneracy with example. 
33. What is magnification power? 
34. What is resolving power? 
35. Compare the magnification powers of optical and electron microscope. 
36. Compare the resolving powers of optical and electron microscope. 
37. Write few lines about magnetic lenses. 
 

PART B 
 

1. (a) What is meant by black body radiation? (2) 
    (b) Using quantum theory derive an expression for the average energy emitted 
           by the black body and deduce Wien’s displacement law and Rayleigh-Jeans 
          law. (10 + 4) 
 
2. (a) Define Compton Effect? (2) 
    (b) Derive an expression for the wavelength of the scattered photon (Compton 
        Shift) and give the experimental verification. (14) 
 
3. Derive time dependent and independent Schroedinger wave equation. (8 + 8) 
 
4. Solve Schroedinger wave equation for a particle in a one dimensional box and 
    deduce expressions for energy Eigen value and energy Eigen functions. (16) 
 
5. Explain the principle and working of about Electron Microscope and explain 
      its Electro–Magnetic lens system with a neat diagram. (16) 
 
6. Explain the principle and working of Scanning Electron Microscope & 
     Transmission electron microscope. (8 + 8) 
 
7. Explain the construction and working of G.P. Thomson experiment. Discuss 

    the result. (16)

www.studentsfocus.com



 

3 
 

3 
State Planck’s quantum theory (or) State Planck’s hypothesis (or) What are the postulates of Planck’s 
quantum theory? (or) What are the assumptions of 
               quantum theory of black body radiation? (or) Give the special features of 
               Quantum theory. 
                  (i) The electrons in the black body are assumed as simple harmonic oscillators. 
                  (ii) The oscillators will not emit energy continuously. 
                  (iii)The emit radiation in terms of quantas of magnitude ‘hυ’, discretely. 

            i.e. E = nhυ, where n = 0, 1, 2, 3, ….. 
       11. What are meant by a degenerate state and Non-degenerate state? 
                 (i) For various combinations of quantum numbers, if we get same  
                eigen value but  different eigen functions, it is called degenerate state. 
                 (ii) For various combinations of quantum numbers, if we get same  
                 eigen value but  same eigen functions, it is called Non-degenerate state. 
12. What is the principle electron microscopy? 

                               In an electron microscope, a stream of electrons are       passed through the object and 
the electrons which carry the information about the object are focused by electric and magnetic 
lenses (or) electromagnetic lenses. 

                       0.02424 Å 
13. Bring out the differences between Optical Microscope (OM) Electron    
           Microscope (EM). 
 

S.NO  OM  EM  

1  Photons are used Electrons are used 

2  
Optical lenses are used  

Lenses are formed by electrostatic and 
magnetic fields  

3  Focal length of an optical 
lens is fixed  

Focal length of an electron lens can be 
changed  

4  It depends upon the radius 
of curvature of the 
lens  

It depends on the strength of the field  
        and the velocity of an electron  

5  
Magnification up to 1000 

times  

Magnification is too high  
- One million times in EM  
-  Three million times in SEM  
- Ten million times in TEM  

6  It gives only 2-dimensional 
effect  

It gives three dimensional effect  

7 
It does not require vacuum  

Electron microscope must be kept in  
        a highly vacuum  

8 Resolving power is low Resolving power is high 
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14. For a free particle moving within a one dimensional potential box, the ground state energy 

cannot be zero. Why? 
                                  For a free particle moving within a one dimensional potential box, 
               when n = 0, the   wave function is zero for all values of x, i.e., it is zero even within   
               the potential box. This would mean that the particle is not present within the box. 
                Therefore the state  with n = 0 is not allowed. As energy is proportional to n2, the . 
                 ground state energycannot be zero since n = 0 is not allowed. 
 
           15.   Mention the applications of scanning electron microscope 
                    (i) It is used to examine the structure of specimens in a three dimensional view. 
                    (ii) This microscope also has wide range of applications in various fields such as 

         biology, industry, engineering, physics, chemistry etc. 
 

16.   List out the advantages and disadvantages of SEM. 
                    Advantages: 
                         (i) It can be used to examine specimens of large thickness. 

(ii) It has large depth of focus. 
(iii) It can be used to get a three dimensional image of the object. 
(iv) Since the image can be directly viewed in the screen, structural details can     
      be resolved in a precise manner. 
(v) The magnification may be upto 3,00,000 times greater than that of the size    
    Of the object. 

                    Disadvantages: 
The resolution of the image is limited to about 10-20 nm, hence it is very poor. 
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