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INSTRUCTIONS TO CANDIDATES

Answer five questions, taking at least one from each of the sections A,B,C and D, but not more than one question should be chosen from either section A or B.

Any additional questions answered will not be marked.

Assume where necessary;

Acceleration due to gravity , g 

=
9.81 m s-2
Speed of light in a vacuum, c

=
3.0 
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108 m s-1
Permeability of free space, (o

=
4.0( 
[image: image2.wmf]´

10-7 H m-1
Permittivity of free space, (o

=
8.85 
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10-12 F m-1
The constant  1/4((o


=
9.0 
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109 m F-1
SECTION A
1 (a) State the laws of refraction of light.





(2 marks)

   (b) Light which symmetrically passed through a glass prism of refractive index n and

         a large refracting angle A is deviated through an angle (. Derive an expression for

        n in terms of A and (.








(4 marks)

  (c ) Describe an experiment to determine the refractive index of glass using a 

         spectrometer.









(6 marks)

  (d) A ray of light is incident on the face AB of a triangular glass block as shown in the 

        diagram below. The refractive index of the material of the glass block is 1.52.  If the 

        ray emerges normally through face AC after total internal reflection, calculate the 

        angle of incidence i.








(4 marks)

                                                           B
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                     C
                                                                         60o
                                                     A
   (e ) With the aid of a diagram, explain the formation of  the mirage.

(4 marks)

2.   (a) Define the following terms as applied to a converging lens:

          (i) Principal focus.








(1 mark)

         (ii) Focal length 








(1 mark)

     (b) (i) What is meant by spherical aberration?




(1 mark)

           (ii) State two ways of minimizing spherical aberration.



(2 marks)

   (c ) The magnification of an object in a thin converging lens is m. when the lens is moved
          a distance x towards the object, the magnification becomes M. Show that the focal 
          length, f, of the lens is given by f  =  x m M




(4 mks)
                                      


  M - m
  (d ) (i) What is meant by the statement ‘an astronomical telescope is in normal 

              adjustment’?








( 1 mark)
       (ii) Draw a ray diagram to show the path of three rays from a distant object 

             through an astronomical telescope in normal adjustment.


(3 marks)

     (iii) An astronomical telescope consists of two thin converging lenses of focal 

            length 100cm and 10 cm respectively. If the image of a distant object is virtual

            and is 20 cm from the eyepiece, find the separation of the lenses.

(4 marks)

  (iv) State any three advantages of a reflecting telescope over a refracting one.
(3 marks)

SECTION B

3 (a) (i) Distinguish between transverse and longitudinal waves.


(2 mks)

         (ii) Define the wavelength of a wave.





(1 mark)

   (b) Describe, with the aid of a diagram, an experiment to show how the fundamental 

         frequency varies with tension in a given wire.




(6 marks)

 (c ) A sound wave propagating in the x-direction is given by the equation:

              Y = 0.4 sin    25 (200t – x)   in metres 

             Find ;
             (i) the wavelength








(2 marks)

             (ii) the speed of  the wave.






(5 marks)

   (d ) (i) What is meant by fundamental frequency as applied to a vibrating string?(1 mark)

          (ii) A string of a natural length 50 cm vibrates in a fundamental mode. Find

                the fundamental frequency of vibration of the string.


(3 marks)

4 (a) What is meant by the terms path difference and interference?


(3 mks)

    (b) (i) Explain how interference fringes are formed in an air-wedge film between

               two glass slides when monochromatic light is used.



(6 marks)

         (ii) Describe the appearance of the fringes when white light is used.

(2 marks)

    (c )  Two glass slides in contact at one end are separated by a metal foil 12.5 cm 

           from the line of contact, to form an air-wedge. When the air-wedge is

           illuminated normally by light of wavelength 5.4 
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 10-7 m interference fringes

           of separation 1.5 mm are found in reflection. Find the thickness of the

           metal foil.








(5 marks)

  (d ) (i) Describe one method of producing plane-polarized light.


(3 marks)

         (ii) Why is not possible to polarize sound waves?




(1 mark)

SECTION C

5 (a) (i)  Define the unit of magnetic flux density.




(1 mark)

         (ii) Write the expression for the force experienced by an electron moving at

                an average velocity v, in a wire placed at right angles to a magnetic field

                of flux density B.








(1 mark)

   (b) (i) With  he aid of a labeled diagram, describe the mode of operation of a 

              moving-coil galvanometer.






(6 marks)

         (ii) A rectangular coil of 200 turns is suspended in a uniform magnetic field 

               of flux density 0.05 T with the plane of the coil parallel to the field. The coil 

               is 3cm long and 2cm wide. If a current of 10(F through the coil causes a 

               deflection of 30o, calculate the torsional constant of the suspension.
(3 marks)

  (c ) (i) Define the ampere.








(3 marks)

         (ii) Describe how current can be measured absolutely using the current 

               balance.








(4 marks)

        (iii) Two parallel wires carrying currents of 5A and 10 A respectively are 20cm

                apart. If the wire carrying current of 5A is 0.5 m long, find the force exerted

                on it.








(3 marks)

        (iv) Draw a diagram to show the directions of current and forces each wire 

               exerts on the other.








(1 mark)

6 (a) (i) State the laws of electromagnetic induction.




(2 marks)

         (ii) Describe an experiment to verify Lenz’s law.




(5 marks)
(b) In the circuit below, A and B are identical bulbs.


K


                                         A


 B                   L
(i) Sketch, using the same axes, the time variation of the current through each bulb when switch K is closed.







(2 marks)

(ii) Explain the features of the curves in (i) above.



(3 marks)

(iii) Explain what would be observed, on closing the switch, if the coil L was

               iron-cored and the battery was replaced with an alternating  current source?
                                                                                                                                     (3 marks)

(c) A coil of 100 turns and area 2
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10-3 m2 lies in a magnetic field of flux density 

        3 
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 10-3 T and rotates uniformly at 1000 revolutions per second about an axis  

        perpendicular to the magnetic field.
         Calculate :

       (i) the e.m.f. induced when the plane of the coil makes 60o with the direction

            of the field.









(3 marks)

       (ii) the amplitude of the induced e.m.f.





(2 marks)

7.  (a) (i) Distinguish between root mean square value  and peak value of an alternating 

               current.









(2 marks)

           (ii) Describe, with the aid of a labeled diagram, the structure and mode of 

                 action of the repulsion-type moving iron meter.



(5 marks)

    (b) (i) What is meant by the term reactance?





(1 mark)

          (ii) Derive an expression for the reactance of a capacitor of capacitance C

                when a sinusoidally varying alternating voltage of frequency, f, passes 

                through it.









(3 marks)
  (c ) (i) What is hysteresis loss as applied to a.c. transformers?


(2 marks)

        (ii) How can it be minimized?






(1 mark)

        (iii) Give any two other power losses in the a.c. transformers.


(1 mk)

SECTION D
8 (a) (i) Describe the action of a slide wire potentiometer.



(4 marks)
         (ii) Give two advantages of a potentiometer over a voltmeter.


(2 marks)

   (b) Using a labeled diagram, describe how a potentiometer may be used to 

         measure e.m.f of a cell.







(6 marks)

   (c ) A potentiometer wire of length 1.0 m and resistance 5( is used to measure 

          an e.m.f. of the order of a few millivolts. A battery of e.m.f. 2.0V and 

          negligible internal resistance is used as a driver cell.

(i) Calculate the resistance to be put in series with the potentiometer so as to obtain a potential drop of 5 mV across the wire.




(4 marks)
(ii) If the diameter of the potentiometer wire is 0.5 m, calculate its resistivity.
                                                                                                      
 (2 marks)
  (d) State the reason why a Wheatstone bridge circuit is not suitable for comparison

        of resistances which are either very low or very high.



 (2 marks)

9.   (a) What is meant by dielectric strength?





  (1 mark)

      (b)  A parallel  plate capacitor is charged to 150 V and then isolated. When a 

             sheet of a dielectric is inserted between its plates, the p.d. decreases top 50 V.

         (i) Explain why there is a decrease in p.d. across the plates.


(4 marks)

         (ii) Calculate the dielectric constant of the dielectric.



(3 marks)

(c ) A 40 (F capacitor is charged to 120V supply. It is then connected across the 
         terminals of 10(F uncharged capacitor.

      Calculate :

      (i) the final p.d. across the combination.





(3 marks)

     (ii) the difference in the initial and final energies stored in the capacitors.

(3 marks)

    (iii) comment on the difference in energies in (c ) (ii) above.


(1 mark)

  (d ) Explain the action of a lightning conductor.




(5 marks)

10.  (a) (i) Define electric field intensity and electric potential difference.

(2 marks)

            (ii) Write an expression that relates the two terms in (a) (i) above.

(1 mark)

      (b)  A sharp pin is placed on the cap of a negatively charged gold-leaf 

             electroscope and left for some time.
             (i) State what is observed.







(1 mark)

             (ii) Explain your observation.






(3 marks)

    (c ) Describe a simple experiment to determine the sign of charge on a body 

           using a gold-leaf electroscope.






(4 marks)

    (d) State Coulomb’s law of electrostatics.





(1 mark)

   (e )    

                         A                              B                                 C                 


40cm
     Two point charges A and C of + (C 15 and + 10 (C respectively are placed in a 
      vacuum at a distance of 40cm apart. When a third point charge, B is placed midway
      between A and C, the net force of C is zero.

     Calculate:

      (i) the charge on B.







(4 marks)

     (ii) the electric potential energy of charge B.





(4 marks)

THE END

� EMBED PBrush  ���
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