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INSTRUCTIONS:  Attempt All Questions 

 

QUESTION ONE (30 MARKS) 

  a.     (i) Distinguish between a continuous spectrum and atomic spectrum      (2 Marks) 

         (ii) State any two portions of the electromagnetic spectrum and each case describe  

              a property of the wave that distinguishes one from the other.       (4 Marks) 

      b.  Explain briefly how an atomic spectrum is produced         (3 Marks) 

      c. State three properties of a wave that are used to describe wave-like properties  

    of a particle                         (3 Marks) 

      d.        (i) State two factors that determine the wavelength of the scattered radiation  

         in the Compton effect.             (2 Marks)  

     (ii) Using an equation illustrate the ‘Compton shift’         (2 Marks) 

     (iii) Write an equation that shows the Compton wavelength of an electro     (2 Marks) 

      e.     (i) State three conclusions from the Rutherford’s model of an atom     (3 Marks)  

  (ii) Explain the limitations of the Rutherford’s model                  (3 Marks)   

      f. State the Heisenberg’s uncertainty principle            (1 Mark) 

     g. What is the significance of ψ2?              (2 Marks) 

     h. Explain three limitations of Bohr’s Model of an Atom       (3 Marks) 

   

QUESTION TWO (20 MARKS) 

 

   a.           (i)  Write the equation that describes de Broglie wavelength      (1 Mark) 

    (ii) Find the wavelength of an electron moving with a speed 2.0 × 106 ms-1. (Planck’s 

constant =  6.626× 10-34Js; mass of electron = 9.1×10-31 Kg          (4 Marks) 

      b. Explain the following terms as used in photoelectric effect       (4 Marks) 

    (i) Threshold frequency 

    (ii) Work function 

       c. (i) Given that  and  describe a graphical method that can be  

                used to determine threshold frequency  and work function .  (4 Marks) 

 ii)  Using an illustration describe photoelectric effect and discuss the Einstein explanation       

of the phenomenon       (5 Marks) 
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    (ii)   Explain briefly why the photoelectric effect is a direct consequence of the  

         particle character of electromagnetic radiation?   (2 Marks) 

 

QUESTION THREE (20 MARKS) 

 

  a. (i) State Rydberg  equation used to calculate the energy for the spectrum of the  

            hydrogen atom             (2 Marks) 

 (ii) According to Paschen series, n1 = 3 and n2 = 4, 5… calculate the wavelength of the 

second line  (Rydberg’s constant = 1.097 ×107m−1)        (4 Marks) 

        (iii) Calculate the radius of 2nd orbit in He+( 5.29 x 10-11 m)       (4 Marks) 

 

 b. (i) What is significance the orbital angular momentum quantum numbers (ℓ)? (3 Marks) 

     (ii) Name the possible subshells of the principle quantum number n=3          (3 Marks)   

               (iii) What are the possible values of the magnetic quantum numbers mℓ for  

                      principle quantum number  n=3                        (4 Marks 


