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INSTRUCTIONS: ANSWER QUESTION ONE AND ANY OTHER TWO QUESTIONS.


QUESTION ONE CARRY 30 MARKS AND THE REST 20 MARKS EACH.

THE FOLLOWING CONSTANTS MAY BE HELPFUL:(i) h = 6[image: image2.png]6.25 X 1073#j —











  (ii) m = 9.11[image: image4.png]1
X 1073 kg










 (iii) e = [image: image6.png]1.6 x 107%°¢C




(iv)[image: image8.png]€,= 8.85x 10**f/m




PHY 122- MODERN PHYSICS

QUESTION ONE (30 MARKS)

(a) State whether the following statements are ture or false

(i) The intensity of photo-electric emmision is responsible for liberation of photo-

Electrons.
                                                                                       (1Mark)

(ii) In photo-electric emmision, there is practically no time lag between irradiation and

 Emmision.                                                                                                   (1Mark)

(iii) The velocity of the photo-electrons is independent of the frequency of the incident

 Light                                                                                                         (1Mark)

(b)  Define an electron volt (eV).





      (2Marks)

         (c)   State the following

(i)  Plank’s hypothesis





                  (2Marks)

(ii) Heisenberg uncertainity principle                                                             (2Marks)

      (b) Distinguish between

              (i) Coherent and incoherent scattering.                                                              (3Marks)

              (ii) Photoelectric effect and Compton effect

                                           (3Marks)

      (c)   Light of wavelength 5000  [image: image10.png]


  falls on a sensitive plate with work function 1.9 eV.

              Find

(i)  The energy of the photon in eV


                             (2MARKS)

(ii) The kinetic energy of photo electrons emitted                                        (2MARKS)

(iii) The stoppoing potential.                                                                         (2 Marks)

(ii) Name the three isotopes of hydrogen 



                 (3Marks)

       (d)  (i) What is radioactivity?





                 (1Marks)

(ii) In radioactivity, outline important features of the following particles

      ([image: image12.png]a), (B),(y



)







      (5Marks )

QUESTION TWO  (20 MARKS)

(a)   (i)    What is a black body?                    

                                         (2Marks) 

       (ii)   Outline important aspects observed from the curves obtained from

 a black body radiations  spectra.                                                        (8marks)

(c)  The photo-eletric threshold for a certain metal is 3600 [image: image14.png]


 . determine the maximum

 energy of the ejected photo-electrons by a radiation of 2009[image: image16.png]


.                     (10Marks)

QUESTION THREE (20 MARKS)

(a) Derive the de-Broglie wavelength

[image: image18.png]


  , where symbol have their usual meaning.



(8 Marks)

(b) What is the de-Broglie wavelength of an electron having KE = 1MeV
 (8 Marks)

(c) What are the difficulties introduced by Rutherford’s atomic model?
           (4 Marks)

QUESTION FOUR (20 MARKS)

(a) State the four postulates upon which the Bohr’s theory of atomic structure 

is based.









 (8 Marks)

(b) On basis of the Bohr’s theory, calculate

(i) The velocity of an electron in the inner most orbit (n = 1) of the

 hydrogen atom.







(6Marks)

(ii) The energy of an electron in the ground state of the hydrogen

 atom.
         







(6Marks)

QUESTION FIVE  (20 MARKS)

(a) State the two postulates upon which the theory of relativity is based on.
(8 Marks)

(b) Explain how Michelson-Morley experiment proved the non-existence of the 

ether hypothesis.







(12marks)

