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DEPARTMENT OF APPLIED PHYSICS 
 

IMPORTANT TWO MARK QUESTIONS 
 

SUBJECT CODE/NAME : PH2111/ENGINEERING  PHYSICS-I 
 

     

UNIT III -QUANTUM PHYSICS 

 
1.  Explain Planck’s hypothesis or what are the postulates of Planck’s quantum theory? 

(i)  The black body radiation chamber is filled with a large number of oscillating 
particles. The particles can vibrate in all possible frequencies. 
(ii) The frequency of radiation emitted by an oscillator is the same as that of the 
frequency of that vibrating particle. 
(iii) The oscillatory particles cannot emit energy continuously. They will radiate 
energy only in the form of a discrete packet of energy, i.e., a small unit called 
quantum photon. 
 

2. What is meant by blackbody radiation?" 
            A perfect black body is one that absorbs radiation of all wavelengths incident on  it. 

Further, such a body cannot transmit or reflect any radiation and therefore it appears 
black. A black body can radiate energy in all possible wavelengths when it is heated to a 
suitable temperature. The radiation emitted from black body is known as black body 
radiation or total radiation. 

 
3.  State Compton effect. (Or)  Give a brief account on Compton effect. 
           When a beam of X – rays is scattered by a substance of low atomic number, the 

scattered X-ray radiation consists of two components, one component has the same 
wavelength O as the incident ray and the other component has a slightly longer 
wavelength O’. This phenomenon is known as Compton effect. 
 

4. What is the physical significance of a wave function? 
      (i)  It relates the particles and wave nature of matter elastically. 
     (ii)  The square of the wave function is a measure of the probability of finding the     
            particle at a particular position.It cannot predict the exact location of the particle. 

              (iii) The wave function is a complex quantity, where as the probability is a real and   
                     positive quantity.  

           (iv)  The wave function  has no physical meaning. 
           (v)  │ψ  │2 = is real and positive, amplitude may be positive or negative but the    
                      intensity(square of amplitude) is always real and positive. 
          (vi)  │ ψ │2 represents the probability density or probability of finding the particle in   
                  the given region. 
         (vii) For a given volume dτ, probability P = ∫ ∫ ∫│ ψ │2 dτ    where dτ=dx dy dz 
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         (viii) The probability value lies between 0 and 1. 
                 ∫ ∫ ∫│ ψ │2 dτ = 1, this wave function is called normalized wave function. 
 

 
5. What is meant by photon"  

The discrete energy values in the form of small packets or quantas of definite frequency 
or wavelength are called photons. Photons propagate like a particle with speed of light as 
3 x 10 8 ms-1.  

6.  State Wien’s displacement law. 
       According to Wien’s displacement law, the product of the wavelength corresponding 

to maximum energy (λm) and absolute temperature is a constant. 
           i.e.,         λmT = constant. 

 
7.  Write the principle of TEM. 
           When the electrons are passed through the specimen, image is produced by using  

either transmitted (bright field image) or diffracted (dark field image) electron beam 
through the specimen. This gives the three dimensional image of the specimen. 

 
8. What is black body and what are its characteristics? 

(i) A perfect black body is the one which absorbs and also emits the radiations   
     completely. 
(ii) There is no black body in nature. We have to coat the black colour over the   
      inner surface to make a black body. 
(iii) Black body is said to be a perfect absorber, since it absorbs all the wavelengths   
     Of the incident radiation.  
(iv) The black body is the perfect radiator because it radiates the entire wavelength   
       absorbed by it. This phenomenon is called black body radiation. 
 

9. Bring out the differences between Scanning Electron Microscope (SEM) and 
Transmission Electron Microscope (TEM). 
 
S.NO  SEM  TEM  

1  Scattered electrons are used Transmitted electrons are used 

2  SEM provides a 3D image TEM provides an detailed image of a specimen 

3  Magnification upto 2 million times Magnification upto 50 million times 

4  Preparation of sample is easy Preparation of sample is difficult 

5  Thick specimen can also be 
analysed 

The specimen should be thin 

6  SEM is used for surface analysis  TEM is used for analyzing sections  
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10. 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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