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DEPARTMENT OF APPLIED PHYSICS 
 

IMPORTANT PROBLEMS QUESTIONS 
 

SUBJECT CODE/NAME : PH2111/ENGINEERING  PHYSICS-I 
 

     

UNIT III -QUANTUM PHYSICS    

1.  An electron is accelerated by a potential difference of 150V. What is the wavelength of that electron wave?                     

(Anna University, April, 2004) 

 

2. Calculate the De-Broglie wavelength of an electron of energy 100 eV. 

            (Anna University, November, 2000) 

 

3. Find the energy of an electron moving in one dimension in an infinitely high potential box of width 0.1 nm. 

 (Anna University, November, 2003) 

 

4. A neutron of mass 1.675×10−27 Kg is moving with a kinetic energy 10 KeV. 

Calculate the De-Broglie wavelength associated with it. (Anna University, April, 2003) 

 

5. An electron at rest in accelerated through a potential of 5000 V. Calculate De-Broglie wavelength of matter   

 wave associated with it. 

 

6. Find the change in wavelength of an X -ray photon when it is scattered through an angle of E0 by an free     

  electron? (Anna University, January, 2004) 

 

7. In a Compton scattering experiment, the incident photons have a wavelength of 3 × 10−10 m. Calculate the  

 wavelength of scattering photons if they are   viewed at an angle of 60◦ to the direction of incidence. 

(Anna University, April, 2003 and January & June 2010) 
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  8.  Calculate the minimum energy of an electron can posses in an infinitely deep potential well of width 4 nm. 

      (Anna University, April, 2003) 

 

9. An electron is trapped in a one-dimensional box of length 0.1 nm. Calculate the energy required to excite  

 the electron from its ground state to the sixth excited state. (Anna University, April, 2003) 

 

10. An electron in a cubical box of metal is subjected to the influence of a magnetic Field such that its length l    

     increases by dl, while its breadth ‘b’ & thickness ‘d’ remains constant. Find the energy difference. 

 

11. Calculate the energy of the electron in the energy level immediately after the lowest energy level, confined in a 

cubical box of side 0.1 nm. Also find the temperature at which the average energy of the molecules of a perfect gas 

would be equal to the average energy of the electron in the above said level. 

(Anna University, April, 2002) 

 

12.  In Compton scattering the incident photon have wavelength 0.5 nm. Calculate the wavelength of scattered 

radiation if they are viewed at an angle of 45◦ to the direction of incidence. (Anna University, June, 2009) 

 

13. X -rays of wavelength 0.1 nm are scattered from a carbon block. Find the wavelength of the scattered beam in a 

direction making an angle of 90owith the incident beam. 

 

14. An electron is trapped in a cubical box of side 1Å. Find energy for the ground state and the first excited state same 

solution for ground state. 

 

15. Calculate the energy of an electron moving in one-dimensional is an infinitely high potential box of width 0.3 nm. If 

the mass of the electron is 9.11×10−34 J.(Anna University, June, 2011) 

 

16. Find the lowest energy of an electron confined in a box of length 0.2 nm.(Anna University, January, 2011) 

 

17. An electron is confined to one dimensional box of side 10−10 m, obtain the first three values of the electron. 

(Anna University, January, 2010) 
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18. Calculate the energy in eV of a photon of wavelength 1.2 Å (Planck’s constant = 6.626 × 10−34Js and speed of light 

= 3 × 108 m/s) (Anna University, January, 2011) 

 

19. Calculate the De-Broglie wavelength associated with a photon moving with a velocity equal to 1/20th of the 

velocity of the light. (Anna University, January, 1998) 

 

20. Calculate De-Broglie wavelength of an electron accelerated to a potential of 100 volts. 

21. X -ray of wavelength 0.1 nm are scattered from a carbon block. Find the wavelength of the scattered beam in the 

direction making an angle of 60o with the incident beam. (Anna University, January, 2011) 

 

22. Calculate the least energy that an electron can posses in a one directional potential box of width 0.5 nm and 

infinite height. (Anna University, January, 2006) 

 

23. Calculate Compton wavelength for an electron. 

Given : Planck’s constant h = 6.626 × 10−34 J 

Mass of electron = 9.11 × 10−31 Kg 

Velocity of light = 3 × 108 m/s (Anna University, December, 2002 

 

24. Find the change in wavelength of an X -ray photon when it is scattered through an angle of 135o by a free electron. 

(Anna University, May, 2007) 

25. The wavelength of X -ray photon is doubled when it is scattered through an angle of 90o by a target material. Find 

the incident wavelength. (Anna University, January, 2009) 

26. Calculate the equivalent wavelength of electron moving with a velocity of 3 × 107 m/s  

        (Anna University, January, 2010) 

27. The De-Broglie wavelength of an electron is 1.226Å. What is the accelerating potential?  

        (Anna University, January, 2009) 

28.  What is De-Broglie wavelength of aN electron which has accelerated from rest through a potential difference  
      of 10 v? 
 
29.  Find energy of electron hits in units of Newton whose De-Brogle wavelength is10Å. Given mass of  
        neutron =1.674  × 10−27 kg. Plank’s constant h = 6.60 ×10−34 J-S. 
 
30. Calculate De-Broglie wavelength of 100 KeV Newton. Mass of Newton may be taken as 1.675 × 10−27 kg. 
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31.  Compute the De-Broglie wavelength of proton whose kinetic energy is equal to half of the rest energy of electron.  
      Mass of proton is 1836 times that of electron. 
 
32.  A beam of 1 keV electron is passed through a thin metallic sheet whose interplanar spacing is 0.5Å. Calculate angle  
      of deviation of first order diffraction maximum. 
 
33. A photon recoils back after striking an electron at rest. What is the change in the wavelength of the photon.  
      (0.048Å) 
34. X -rays of wavelength 10−11 m are scattered from a target, find (i) wavelength of X -rays scattered through 45O. (ii)    
       maximum wavelength present in scattered X -rays. (λ = 0.1070 & λ_ = 0.148) 
 
35. Find the energy of an electron in one dimensional potential box of width 1000×10−13 m. (38 n2eV, E1 = 38 eV,  
      E2 = 152 eV) 
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