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INSTRUCTIONS
ANSWER QUESTION ONE (COMPULSORY) AND ANY TWO QUESTIONS.
QUESTION ONE (30 MARKS) 
(a)  A positive test chat q0= 6.0 X 10-6C is located in an electric field which exerts a force F=3.0 X 10-6N on the test charge.

(i)  Determine the electric field intensity at the position of the test charge













[2 marks]


(ii)  Suppose the electric field in (i) was caused by a point charge q located at a 
          distance r from the test charge.  What force would the field exort on the test 
          charge if q was moved to a distance half as far as in (i)

[3 marks]

(b)  Use Kirchheff’s at point a and the second rule on loops efbae and abcda to find   the currents I1, I2 and I3 flowing in the circuit of fig 1.


[3 marks]

(c)  What will happen to the magnetic field intensity B inside a oil having a steady current if:


(i)  The length of the coil was doubled while the number of turns was halved?



[2 marks]


(ii)  The number of turns of the coil was kept constant while the length was 

           doubled?
[2 marks]

(d)  For capacitors are connected in a circuit as shown in fig 2.  Calculate:-

(i)  The equivalent capacitance and the total charge delivered by the battery.



[2 marks]


(ii) The voltage across each and each capacitor
[2 marks]


(iii) The charge on each capacitor
[2 marks]

(e)  A portable computer requires a voltage of 9.0V from the 240-Volt mains supply.


(i)  If the primary coil of the computer transformer has 475 turns, how many 

          turns are on the secondary coil? 
[4 marks]


(ii)  A current of 125mA flows into the computer from the secondary coil of the 
           transformer.  What is the current that flows in the primary coil?


[4 mark]

QUESTION TWO

Table 1 shows data obtained in a practical physics session.  A wire of resistance was connected to a power supply whose output voltage could be varied.  The current I flowing in the resistor was measured for several voltages V.

(a)  For each set of measurement, calculate the resistance Ro
[5 marks]

(b)  From your calculated values of resistance, do you think that the wire obeys 

      Ohm’s law?  Why?
[3 marks]

(c)  Plot values of voltage V (on horizontal axis) against I (on vertical scale) and 

     determine the best-fit line corresponding to the plotted points so that it passes 

     through the origin.
[6 marks]

(d)  From the slop of you graph, determine the resistance R of the wire.
[4 marks]

(e)  Compare the value of R in (d) and the mean value of R from (a)
[2 marks]

QUESTION THREE
(a)  Find the equivalent resistance of the circuit shown in Fig 3.
[4 marks]

(b)  If a battery of emf 12V is connected to the points A and B, find the total current 

      I delivered by the battery and the currents I1, I2, I3 and I4
[5 marks]

(c)  Calculate the electric power dissipated in each resistor
[8 marks]

(d)  Compare the sum of the individual power dissipations in part (c) with the power 

      dissipations of the equivalent resistance found in (a)
[3 marks]

QUESTION FOUR

(a)  A parallel- plate capacitor consists of two metallic plates of equal surface area A 
      and plate separation d.  Briefly explain how the capacitance will change if a 
      dielectric is placed between the plates to fill the whole space.
[3 marks]

(b)  Give three applications of capacitors
[3 Marks]
(c)  For the combination of capacitors in Fig 4:


(i)  Find the equivalent capacitance Ce1 between points a and b
[2 marks)


(ii) Find the equivalent capacitance of branches cdef and cgf
[2 marks]


(iii) Find the equivalent capacitance Ce2 between points c and f
[2 marks]


(iv)  What is the equivalent capacitance C measured between points a and f?



[2 marks]

(d)  If a battery of emf 48V is connected across the points a and f:

(i)  What will be the total charge delivered from the battery?
[2 marks]


(ii) What is the voltage across points c and f?
[2 marks]


(iii)  How much charge is stored on capacitor C1?
[2 marks]

QUESTION FIVE
(a)  State Faraday’s and Lenz’s laws of electromagnetic induction.
[4 marks]

(b)  A car starter consists two coils: one coil has 400 turns.  A second coil having 18000 turns is would on top of the first coil.  Each coil has a radius of 0.03m and a length of 0.10m.  if a current of 3A is passed through the first coil and switched off after 10-4 seconds, calculate:-


(i)  The magnetic field strength B due to the current in the first coil
[4 marks]


(ii)  The flux Q produced in the first coil.
[4 marks]


(iii)  the magnitude of the induced emf in the second coil when the current in the first coil is switched off.
[4 marks0
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