
CHAPTER # 17 (THE ADVENT OF MODERN PHYSICS) 
NUMERICAL PROBLEMS 

1. X-rays of wavelength 3.64 × 10−10𝑚 are used in Compton scattering process. Find the 

fraction change in wavelength for the scattering angle of 120𝑜 .  (2017) 

2. Determine the mass of a particle with de Broglie wavelength 6.63 × 10−33 𝑚, moving 

with a velocity of 1500 𝑐𝑚/𝑠. (2016M) 

3. What will be the relativistic velocity of a particle whose kinetic energy is twice of its 

rest mass energy? (2015) 

4. In a TV picture tube, an electron is accelerated by a potential difference of 12000 V. 

Determine the de Broglie’s wavelength given that ℎ = 6.625 × 10−34 𝐽𝑠, 𝑒 =

1.6 × 10−19 𝐶, 𝑚𝑒 = 9.11 × 10−19 𝑘𝑔. (2014) 

5. Pair annihilation occurred due to a head-on-collision of an electron and a positron 

having the same kinetic energy, producing pair of photons each having energy of 

2.5 𝑀𝑒𝑉. What were their kinetic energies before collision? Given 𝑚𝑜𝑐2 = 0.511 𝑀𝑒𝑉. 

(2013) 

6. What will be the relativistic velocity and momentum of a particle whose mass is 𝑚𝑜 and 

kinetic energy is equal to twice of its rest energy. (2011, 2014, 2015) 

7. The sun radiates energy at a rate of 3.8 × 1026 𝑊. Calculate the reduction in the mass of 

sun in one year. (𝑐 = 3 × 108 𝑚𝑠−1) (2010S) 

8. In Compton scattering process the fractional change in wavelength of X-rays photon is 

1% at an angle of 120𝑜 . Find the wavelength of X-rays used in this experiment. (2007) 

9. An electron exists within a region of 10−10 𝑚, find its momentum uncertainty and 

approximate kinetic energy. (2016S, 2006) 

10. Estimate the relativistic mass and the wavelength associated with an electron moving at 

0.9𝑐. (2005) 

11. If a neutron is converted entirely into energy, how much energy is produced? Express 

your answer in joule and electron volt. (Given 𝑚𝑛 = 1.67 × 10−27 𝑘𝑔, 𝑐 =

3 × 108 𝑚𝑠−1) 

12. Calculate the speed at which the relativistic mass of a particle becomes double of its rest 

mass. (2002PM, 2008, 2012S, 2015S) 

13. Given 𝑚𝑜𝑐2 = 0.511 𝑀𝑒𝑉. Find the total energy E and the kinetic energy K of an 

electron moving with a speed 𝑣 = 0.85𝑐. (Rest mass of electron = 9.1 × 10−31 𝑘𝑔 and 

velocity of light = 3 × 108 𝑚𝑠−1) (2002 PE, 2012) 

14. A 50 m trailer is moving with relativistic speed. it passes over a bridge of length 40 m. 

To an observer at rest with respect to the bridge at one instant the trailer seems to 

overlap the bridge i.e. the ends of the trailer seem to coincide with the ends of the 

bridge; find the speed of the trailer. (1991) 

15. The cut off wavelength for photoelectric emission in Tungsten is 2300𝑜 𝐴. Light of what 

wavelength must be used in order for electron with a maximum kinetic energy 1.5 𝑒𝑉 to 

be ejected? (2015S) 

16. The threshold wavelength of metal is 3000𝑜𝐴. The ultraviolet light of wavelength 

2500𝑜𝐴 fass on its metal surface; calculate the maximum K.E. of photoelectron emitted. 

(2010S) 
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17.  A sodium surface is shined with the light of wavelength 3 × 10−7𝑚. If the work function 

of sodium is 2.46 𝑒𝑉, find the kinetic energy of the photoelectron and also cut off 

wavelength. (2003 PE, PM, 2009, 2012, 2013S, 2016) 

18. When the light of the wavelength 4000𝑜  𝐴 falls on a metal surface stopping potential is 

0.6 𝑣𝑜𝑙𝑡𝑠; find the value of the work function of the metal. (2001) 

19. The range of visible light 4000 𝐴𝑜 to 7000 𝐴𝑜. Will photoelectrons be emitted by a 

copper surface of work function 4.4 𝑒𝑉 when illuminated by visible light? Give 

mathematical proof of your answer. (1998, 2011S, 2012S) 

20. The work function of a metal is 2 𝑒𝑉. The light of wavelength 3000 𝐴𝑜 is made to fall on 

it. Find the kinetic energy of fast emitted photoelectrons. (1994) 

21. The work function of a photo emissive surface is 4.00 𝑒𝑉. What will be the velocity of 

the fastest photoelectrons emitted from it by an incident light frequency 3 × 1015 𝐻𝑧. 

(1992, 2016S) 

22. The work function of a certain metal is 3.0 𝑒𝑉. What this metal is illuminated by the 

infrared light 1.2 × 1015 𝐻𝑧, find the maximum kinetic energy of the emitted 

photoelectrons. (1989) 

23. Find the cut-off wavelength for a given metal whose work function is 4.14 electron volt. 

(1987, 2001M) 


