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INSTRUCTIONS:  

Answer question one and any other two questions 

Permittivity of free space, ϵ0 = 8.85 * 10 -12 F / m.  

Permeability of free space, µ0 = 4π * 10-7 H / m. 

 

 

 

QUESTION 1 (30 MARKS) 

a). Define the following terms as used in electric circuits: 

i). Branch                                                                                                     

ii). Node                                                                                                         

iii).  Loop                                                                                                         (3 mark) 

b). Explain the difference between a resistor and a fuse. State the purpose of each in a 

circuit.                                                                                                                (4 marks)   



c). A rechargeable flashlight battery is capable of delivering 85 mA for 12 h.  Determine  

how much charge it can release at that rate. If its terminals voltage is 1.2 V, calculate 

how much energy the battery can deliver.                                                          (4 marks) 

d). A parallel plate capacitor has nineteen interleaved plates each 75 mm by 75 mm 

separated by mica sheets 0.2 mm thick. Assuming the relative permittivity of the mica 

is 5, calculate the capacitance of the capacitor.                                                  (4 marks) 

 

e). An electric car travels 3 km in 2 minutes for every 1600 W of power it consumes.  If 

the car produces a force of 60 N in the process, calculate the efficiency of the car.   (3 

marks) 

f). A magnetic pole face has a rectangular section having dimensions 200 mm by 100 mm. 

If the total flux emerging from the pole is 150 µWb, calculate the flux density.   (2 

marks) 

g). Calculate the coil inductance when a current of 4 A in a coil of 800 turns produces a 

flux of 5 mWb linking with the coil.                                                                 (2 marks) 

h). Using a well labelled diagram, derive the expression for calculating capacitance for 

capacitors connected in series.                                                                             (4 marks) 

i). State Faraday’s laws of electromagnetic induction.                                           (4 marks)  

QUESTION 2 (15 MARKS) 

a). Determine the current flowing through an element if the charge flow is given by 

( ) ( )q t t t C= + −2
8 4 2        (1 marks) 

b). A bar of silicon is 4 cm long with a circular cross section. If the resistance of the bar is 

240 Ω and its resistivity is 640 Ω-m at room temperature, determine the cross-sectional 

radius of the bar?                                                                                         (3 marks)  

c). Use Fig. Q2 to answer the questions that follow. 



 

Fig. Q2 

Calculate the: 

i). Effective resistance of the circuit.                                                                   

ii).  current through R2                                                                                           

iii).  current through R3                                                                                           

iv). voltage drop across R1                                                                                     

v).  voltage drop across R3                                                                                  (11 marks) 

QUESTION 3 (15 MARKS) 

a). Define the following terms: 

i). Electrostatic field                                                                                                 

ii).  Capacitance                                                                                                 

iii).  Explain the role of the dielectric material in capacitors.                         (4 marks) 

b). A 5 µF capacitor is charged so that the pd between its plates is 800 V. Calculate how 

long the capacitor can provide an average discharge current of 2 mA.        (4 marks)  

c). A ceramic capacitor has an effective plate area of 4 cm2 separated by 0.1 mm of ceramic 

of relative permittivity 100. Calculate the capacitance of the capacitor in picofarads.  (4 

marks) 

d). If the capacitor in part (a) is given a charge of 1.2 μC determine the pd between the 

plates.                                                                                                                 (3 marks) 

QUESTION 4 (15 MARKS)  

a). With the help a well labelled diagram, describe the magnetisation curve.        (5 marks.) 



b). Determine the reluctance and the absolute permeability of a piece of metal of length 

150 mm and cross-sectional area 1800 mm2 when the relative permeability is 4000.                                    

(4 marks) 

c). An 8 H inductor has a current of 3 A flowing through it. Calculate how much energy is 

stored in the magnetic field of the inductor.                                                        (2 marks) 

d). Two coils have a mutual inductance of 0.2 H. If the current in one coil is changed from 

10 A to 4 A in 10 ms, calculate: 

i). the average induced e.m.f. in the second coil                                (2 marks) 

ii).  the change of flux linked with the second coil if it is wound with 500 turns.                            

(2 marks) 

QUESTION 5 (15 MARKS)  

a). Describe briefly how A.C power is generated.                                                  (6 marks) 

b). Transform the following sinusoids to phasors:                                                (4 marks) 

i). i = 6 cos(50t - 400) A 

ii).  v = - sin(30t + 500) V 

c). Calculate the line currents in the three-wire Y-Y system of Fig. Q5.                (5 marks) 

 

Fig. Q5 

 

 

 


