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INSTRUCTIONS TO CANDIDATES:

· Write your name and index No. in the spaces provided
· Candidates should have the following materials for this examination

                                                  Drawing instruments

                                                Mathematical table.

· This paper has Two sections: A and B.  
· Answer all questions in section A in the spaces provided and FOUR  questions from section B in the spaces after question 15
· All dimensions are in millimeters unless otherwise stated. Candidates should check the question papers to ascertain that all pages are printed and no questions are missing.
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This paper consists of 7 printed pages. Candidates should check to ascertain that all pages are printed as indicated and that no questions are missing.

SECTION A (48 MARKS)
Answer all the questions in this section.

1. 
(a) Give four major causes of power blackouts in Kenya today. 


        
       (2mks)

…………………………………………………………………………………………………………


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………

  
(b) Name two areas in Kenya where electrical power is generated by thermal method.              (2mks)


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………

2. 
(a) State the purpose of the following in a generator.




        
       (2mks)

         

(i) Frame……………………………………………………………………………………….

  

…………………………………………………………………………………………………

         

(ii) Pole pieces………………………………………………………………………………….

 

……………………………………………….…………………………………………………

   
(b) List four factors that determine the inductance of a coil



       
       (2mks)

…………………………………………………………………………………………………………


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………

3.
(a) An alternator has twelve poles and generates voltage at 60Hz – calculate the speed of the   

                  machine.  










       (2mks)
   
(b) A full-scale voltage drop across a 5mA movement is 50mV. Determine the value of the shunt 
                 resistance to  increase the range to 2A ammeter. 




       
       (3mks)
4. 
(a) Explain the term electrical tariff 






                   (2mks)


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………

    
(b) Name two types of rotors used in revolving field alternators


                    (1mk)

…………………………………………………………………………………………………………


…………………………………………………………………………………………………………
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5. 
Figure 1 shows an inductive network.
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(a) Determine the total inductance. 






                   (2mks)

  
(b) With the aid of a well labeled diagram show how three socket outlets are connected in a ring 
       (3mks)

6. 
(a) List four metal parts that are exempted from earthing in a domestic installation                   (2mks)


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………

   
(b) Calculate the maximum current that can be obtained from a 12V battery of 2V cell connected in 
                  series and each cell having an internal resistance of 0.20hms.


                   (2mks)

7. 
(a) State four applications of a Zener diode.



                                           (2mks)


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………

…………………………………………………………………………………………………………


…………………………………………………………………………………………………………

    
 (b) State two conditions necessary for a transistor to conduct.


                   (2mks) 


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………

8. 
(a) With the aid of a well labeled diagram, show the three modes commonly used to construct  

                  transistor circuits                                                                                                                     (6mks)
  
(b) State two advantages of a rewirable fuse 





                    (1mk)


…………………………………………………………………………………………………………


…………………………………………………………………………………………………………

9.
 (a) A sine wave has a period of 100ms. Calculate its frequency 


                   (2mks)

   
(b) Draw a diagram of a P-N junction diode connected in: 

         
      (i) Forward biased condition 






                   (2mks)

                  (ii)Reverse biased condition






                   (2mks)
10.
 (a) A radio station antennae has a radiation resistance of 40ohms, 10A peak current is supplied to  

       The antenna. Calculate:
                   (i) R.M.S value of the current 






                (1½mks)

                    (ii) Peak power









   (1½mks)

    
(b) Draw a schematic diagram of a lighting circuit with one bulb controlled from two independent 
      positions  










       (3mks)

SECTION B (52 MARKS)

Answer any four questions from this section in the spaces provided after question 15.

11. 
(a) With the aid of a well labeled diagram, illustrate the three types of self excited D.C generators.                 

                                                                                                                                                                 (6mks)

    
(b) Explain briefly what would happen if a shunt generator is loaded before attaining its rated voltage              
        (1mk)
    
(c) State two possible causes of the following motor faults.                                                        (3mks)
                   (i) Motor overheats 
                   (ii) Motor fuses on starting

                   (iii) Sparking at brushes

  
(d) State the meaning of the following abbreviations.



        
       (3mks)
                  (i) M.I.M.S
                  (ii) C.C.U
                  (iii) P.V.C
                  (iv) E.C.C
                  (v) M.C.B
                  (vi) V.R.I
12. 
(a) Name any four materials used as a dielectric in the construction of capacitors.
        
       (2mks)
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(b) Figure 2 shows a capacitive network.


        
Calculate the :  







      

        (1mk)
(i) Charge stored by each capacitor.   

(ii) Voltage across each capacitor
(iii) Energy stored by each capacitor
13.
 (a) List four advantages of a digital multimeter over analog multimeters                                 (2mks)
 (b)With the aid of a well labeled diagram, Explain the principle of operation of a moving iron
     instrument 







                                           (5mks)
    
(c) State three methods of increasing  the sensitivity of a galvanometer

                   (3mks)

Figure three shows a moving coil galvanometer.

(d) Determine the value of RS in the figure 3 to increase its range as a voltmeter up to 100v    (3mks)
14.
(a) With the aid of a labeled circuit diagram, show a full wave bridge rectifier using a centre tapped 
                 transformer









                   (4mks)

(b) Figure 4 shows a zener stabilizing circuit
Calculate the value of 

(i) RS

(ii) 
Iz when the load resistance is 2000 ohms 




        
       (4mks)

(c)In the figure 5 below, IC = 4MA, VCC = 12 v hfe = 200, VBE = 0.6v and RC = 1 kΩ          (5mks)









Determine the value of :



(i) IB



(ii) RB



(iii)VCE
15.
(a)Draw a labeled circuit diagram of a starter switch operated fluorescent lamp
                   (4mks)

(b) Explain the purpose of the following in the circuit: 



                   (3mks)


(i) Choke

 (ii) Capacitors

 (iii) Fluorescent powder

 (c) Explain the term stroboscopic effect with respect to discharge lamps and state three methods  

      used to minimize it 







                   (4mks)

(d) Describe two methods of identifying faults in electrical equipment.

                   (2mks)
…………………………………………………………………………………………………………………..
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