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INSTRUCTIONS: Answer question one and any other two questions 
 

QUESTION ONE (30 MARKS) 
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a) Differentiate between nuclear fussion and nuclear fission. Give an example of each 

 (3 marks) 

b) Show that the length of a 1m stick would appear to reduce to near zero, if it moves at a 

velocity approximately equal to that of light past a stationary observer  (3 marks) 

c) What is cosmptons effect       (2 marks) 

d) A radioactive element has a decay constant ,51036.1 111 −−= xλ determine how long it 

takes for its mass to reduce from 2g to 1g      (5 marks) 

e) Explain the inertial frame of reference in relation to relativistic physics  (2 marks) 

f) State Einstein postulates of special relatively     (2 marks) 

g) An electron is accelerated through a potential difference of 40,000v. Calculate its de 

Brogile wavelength         (4 marks) 
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h) State the uncertainty principle       (2 marks) 

i) Explain Rutherford atomic model experiment     (4 marks) 

j) Describe the findings and implications of the Michelson Morley experiment 

 (3 marks) 

    QUESTION TWO (20 MARKS) 

a) i. State Bohr’s postulates       (3 marks) 

ii. Derive the expression for Bohr’s atomic radius. Hence show that the radii of the 

orbits is proportional to the square of the orbit number    (7 marks) 

b) i. What is threshold frequency       (2 marks) 

ii. A photon in the light of frequency zHx 15102 falls on a material whose work 

function is .28.2 eV Calculate  

i. Energy in the photon        (3 marks) 

ii. Maximum kinetic energy of the liberated electrons   (2 marks) 

iii.  The threshold frequency of the material used    (3 marks) 

iv. The stopping potential required to stop the electrons from reaching the anode 

(2 marks) 

     QUESTION THREE (20 MARKS) 

a) i. List two applications of x-rays      (2 marks) 

ii. Electrons are accelerated to the anode of the x-ray tube at a potential difference of 

20,000V. Calculate the wavelength of the generated x-rays   (3 marks) 

iii. Photons of light whose wavelengths is mx 7102 − collides with a free electron and 

scattered at an angle of 600. Calculate the shift in the wavelength and the energy 

transferred         (11 marks) 

b) i. In what nuclear binding energy       (2 marks) 

ii. State two major factors that influence the stability of the atomic nuclei (2 marks) 
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QUESTION FOUR (20 MARKS) 

a) Derive the Lorentz transformation expression for the length of an object moving in the 

direction parallel to its length at a velocity (V) past a stationary observer (9 marks) 

b) An electron is accelerated at a velocity of smx /105.1 8 . What would be the observed 

mass          (4 marks) 

   

c) Consider the formation of Helium nucleus whose atomic number is 2 and mass number 

is 4. Determine the nucleus mass deject and the binding energy  

The masses are as follows  

1 proton= 1.007277 a.mu, 1 neutron = 1.008666 a.m.u and actual mass of Hellium = 

4.001509 a.m.u        (7 marks) 

  

 


