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3.
X-step-up transformer√1mark,  Y-step-down transformer√1mark
4.   -circuit breakers do not require replacement. √1mark
-circuit breakers response is instantaneous. √1mark
5. ( = 0.4m(1mark

T = 0.06m (1mark










(3mks)


V = (f
 = 0.4 ×0.06


=0.024ms-1√1mark 
6.         RT = [image: image4.png]-



 + 6 =7.5Ω√1mark
IT = V/ RT = [image: image6.png]


 =0.8A

Current across 2Ω=[image: image8.png]


 = 0.6A√1mark
7. (a) A-Visible light√1mark ,

(b)X-rays- Used to get the correct thickness of materials e.g. papers √1mark
8. X-negative. √1mark, Y-neutral/no charge. √1mark
9.        Alkaline produces higher current 

· Lasts longer

· It is portable

· Less maintenance and care
10.
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     √1mark for correct rays and √1mark for correct image position and size

11. The magnet induces magnetism into the razor√1mark which in turn 

Induces the iron block√1mark hence the razor remains attracted to the iron block.

12.    
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√1mark  

(b) Make the gap smaller. √1mark

 (c) Reduce the frequency of the source producing the wave/make wavelength longer. √1mark
SECTION (B)

13.(a) The ratio of the sine of the angle of incidence to the sine of the angle of retraction for a material. √1mark
(b)  I) the ray enters the plastic block at right angle at X. it travels undeflected at X. √1mark
II) At O the ray strikes the boundary at an angle of 300 and is refracted away from the normal since it moves from a optically denser medium to (air) a less dense medium through 400 √1mark
        (ii) Refractive index of a material 
                   n = sin 400/sin300√1mark

    = 1.286√1mark
(iii)Light must travel from optically denser medium to optically less dense medium.√1mark
Angle of incidence in the denser medium must be greater than critical angle in the less dense medium.√1mark
(iv)Draw round the semicircular block on a sheet of a paper and by measurement draw a normal at the midpoint of a straight side direct a ray of light through the plastic to be internally reflected exactly at the mid-point of the straight side. √1mark
Move the ray box round until the critical condition is found.

Remove the block and draw in the rays’ measure the angle between the incident ray and reflected ray with a protractor. √1mark
This angle is twice the critical angle since the angle reflection equals the critical angle of incidence. This half this angle gives the critical angle c. √1mark
v)  sin c=[image: image12.png]


 where c = critical angle √1mark
= sin c = [image: image14.png]T



√1mark
= c = sin-1[image: image16.png]T



√1mark
     c = 510     

14. (a) I- the ability of capacitor to store charge √1mark  OR  II – the charge per unit volt
       (b) In a paper capacitor the dielectric is thin strips of paper between long strips of metal foil. In an 

              electrolytic capacitor the dielectric is a suitable electrolyte ( mostly aluminum  borate)
       (c) Dielectric constant√1mark, distance of separation, √1markArea of plates
(d) In series

Q1 = Q2=Q3=Q√1mark
Q1=C1 V1 ,  Q2=C2V2 ,  Q3=C3V3
Q= CV
V= V1 + V2 + V3
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= [image: image20.png]


+ [image: image22.png]
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√1mark
= Q ([image: image26.png]


) = Q ([image: image28.png]=
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)
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√1mark
            (iii) [image: image42.png]
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                = [image: image50.png]
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 + [image: image56.png]


√1mark
                = =0.67µF√1mark
                  Q1=Q2=Q3=Q=CEV

                  Q= 0.67x10-6 x 12

                      =8.0x105C √1mark
(e)   

· used in delay circuit.

· Used in camera flash.

· Used in tuning circuits

· used in smoothing circuits.√2marks
15 (a). 
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√1mark
(ii) P is South Pole. √1mark
(iii) Dipoles in the domain are aligned in the process of magnetism. √1mark
(iv) Steel retains magnetism than soft bar

        Steel will also take longer to be magnetized. √1mark
  (b) [image: image58.png]rofation of loop.

uc power supply











√1mark
       (ii) Increase the power of the electric motor. √1mark
(c) (i)   
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√1mark
√1mark
16(a) Real image is formed on the screen while virtual image cannot be formed on the screen.√1mark
            Real image is formed by actual intersection of ray while virtual image is formed by imaginary rays.√1mark
   (b) (i) Concave mirror

         (ii) U + V = 40

             V = 40 – U

            M= v/u

             3= 40 – U
                        U 

         4U = 40

            U = 10cm
(iii) I/f = 1/u + 1/v

      1/f = 1/10 – 1/30

       1/f =  3- 1
                   30

        1/f  = 2/30

            f = 30/2
              = 15 cm

         R = 2f

            = 2 x 15

            = 30cm

(iv)-  Used as a shaving mirror

     -  Used by a dentist
      17 (a) The current through a conductor is directly proportional to the potential difference across it 


     provided there is no change in the physical conditions and temperature. (


(b) 12V car battery has a very low internal  resistance compared to high resistance (internal) of the (
eight dry cell. The car battery produces large currents which is able to start a car engine whereas                                                                                                8 dry cell produce small currents which cannot start the engine. (




(c) (i) Series connection 4 + 2 = 6(












6 + 3 = 9(


Parallel connection 1  = 1  + 1 + 1   = 14(




        R    6      9    2      18





R = 18   = 1.286(

       (ii) V = 1.8 x 1.286(


    = 2.315v (

     (iii)  I = V(
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    = 2.315(


          3



    = 0.772 A (
(d)

· primary cells cannot be recharged whereas secondary cells can be recharged

· large current can be drawn from primary cells whereas high current can be drawn from secondary cells.
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