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SECTION A (25 MARKS)
Answer ALL questions

1. What causes electrical resistance in conductors?



(1mark)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
2. In determining the depth of an ocean, an echo sounder producing ultrasonic sound is used. Give one reason why this sound is preferred.



(1 mark)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
[image: image11.bmp]3.
Figure 1 shows an object AB placed in front of a pin-hole camera. Using a ray diagram, show how the image is formed on the screen.
[image: image12.bmp]

4.
State the conditions necessary for a wave incident on a slit to be diffracted.

     








              
    (2marks)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
5.
Figure 2 below shows a simple experiment using a permanent magnet and two metal bars X and Y put closer the iron fillings.

State with a reason which bar is made from a soft magnetic material.   
(2 marks)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
6.
Figure 3 shows a force on a conductor carrying current when placed in a magnetic field.


[image: image13.bmp]
Figure 5

State the polarities R and T.






 (1 mark)


T _____________________________________________________

R _____________________________________________________
7.
The period of a wave is T seconds. Its wavelength is ( metres. Show that v = f( where v is the speed of the wave and f is the frequency.



 (2marks)


------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
8.
A ray of light incident on the surface of a glass prism is observed as represented in the figure below. 

Figure  4.
Explain this observation.





(2 marks)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
9.
An electric heater is rated 2kw, 240v. Determine the current flowing in it.
(3 marks)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
10.
(a)
State the law of electrostatic charges.



(1 mark)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
(b)       Figure 5 shows a highly negatively charged rod being brought slowly near 

the cap of a positively charged leaf electroscope. It is observed that the leaf initially falls and the rises.

                    _ 

·     Negatively charged rod 

+ + + +

+
+

+                  +

Figure 5
Explain this observation.





(2 marks)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------





11.
State the purpose of manganese (IV) oxide in a dry cell.


(1 mark) 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
12.
 Explain why bulbs along corridor are not wired in series.


(2 marks)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
13. 
(a) 
(i) 
Give a reason why the caps of a lead acid accumulator are opened 
during charging.





 (1 mark)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------


(ii) 
Name the electrolyte used in the lead acid accumulator. 
(1 mark)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
14.
What position should a small boy stand in front of a concave mirror to view his?

(i) Enlarged and upright image in a barber shop?



 (1 mark) 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
(ii) Enlarged and inverted image in a fashion modeling room?

(1 mark)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
15.
What is dispersion of light?






(1 mark)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
SECTION B (55Marks)

Answer ALL the questions in this section in the spaces provided

16.
 (a)
Figure 6 below shows the cross-section of a ripple tank full of water.  A 




piece of cork floats on the surface of water and a straight edge vibrator   placed at shallow end A to generate waves that travel to deep end B.








(i) Name the types of waves generated on the water surface.
                    




    

   (1 mark)

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
(ii) The cork is observed to stay put despite passing water waves.  Explain this observation.       


    
  (2 marks)

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(iii) It was estimated that successive waves pass the cork every 0.25 seconds.  If the speed of the waves is 0.28m/s, determine the frequency and wavelength of the waves at that point.
               








   (4 marks)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(iv) In the space provided, sketch the wavelength as viewed from a point above the ripple tank.   



(1 mark)




      


 (v) 
Explain the answer in part (iv) above.

(2marks) 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------


(b)
A ship sends out an ultrasound whose echo is received after 10 seconds.  If the wavelength of the ultrasound in water is 0.05m and the frequency of the transmitter is 50 KHz, calculate the depth of the ocean.

(3 marks)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

17.
Fig.7 below shows a pear shaped conductor with positive charge on its surface.




                                                                                                   F
(a)
A roof plane is used to touch side B of the conductor and then the cap of an uncharged  electroscope.  This is then repeated with side E.

(i) Give the observation made on the electroscope in each case.
    







      (2 marks)


F
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

E
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(ii) What conclusion is drawn from the observation in (i) above.
 







       (1 mark)

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

(iii) Draw on the diagram above, the illustration of your conclusion in (ii) above. 
     





        (1 mark)

(iv) Name one application of such a conductor.

        (1 mark)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------


(b)
Figure 8 below shows the charged plates of a parallel plate capacitor where the distance of separation, d is small.


(i) Complete the diagram to show the electric field pattern in the space between the plates.
                                                                  (2 marks)

(ii) Without changing the distance d between the plates, suggest one method by which you could increase the capacitor.          

       (2 marks)
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(iii) State a device where a variable air capacitor could be used.
       (1mark)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------


(c)
Figure 9 below shows a circuit of three capacitors and a d.c. source.


     
  Determine:



  The p.d. across XY.






 (3 marks) 

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
16.
Figure 10 below shows the path of a ray of yellow light through a glass prism of refractive index 1.60.



(a)
Determine the value of angle r.




 (3 marks) 



---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(b)
Show on the figure the critical angle, c and determine its value.


     








 (4 marks)



---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------


(c)
Determine the speed of light in glass given that the speed of light in 



vacuum,(C = 3.0x108m/s) 





 (3 marks)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(d)
On the same figure, sketch the path of the light after striking the prism if the prism was replaced by another of similar shape but lower refractive index. (Use dotted line for your answer)      
           



(2 marks)

(e) 
State Snell's law.






(1 mark)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(f)
 The figure below shows a defect of the human eye.


(i) 
State two possible causes of the defect.


(2 marks)

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
 

(ii) 
Show on the diagram how the defect above is corrected.












(1 mark)

17.       a) 
State Ohm’s law.






(1mark)

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

 b). 
A dry cell of emf E and an internal resistance of r is used to drive a current through various resistors of resistance R and the values of  [image: image3.png]


 and R plotted on a graph in figure 9.
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Figure 9.
The variables I and R are related by the equation [image: image6.png]


 = [image: image8.png]


  + [image: image10.png]



(i) Using the graph in figure 9, determine the emf, E of the cell.








(4 marks)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

(ii) Show that the internal resistance r of the cell is given by r = -R intercept and hence determine r. 




(3 marks)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
b) The circuit diagram in Fig 10  below shows a battery of e.m.f 12v and 
internal resistance 2. It is connected to system of resistors as shown. 

(i) Calculate the effective resistance.


  (3 marks)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
(ii) Find the current registered by ammeter.

(3 marks)

----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
(iii) Determine the current through the 6 resistor.
(2 marks)

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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