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Sheet (1) 
1. What is the diameter of a copper wire with a resistance of 0.5 Ω and a length of 45 m. 

knowing that the resistivity of copper is 1.72 x 10-8 Ω.m. 
 
 
 
 
 
 
 

2. For the circuit shown in Fig. (1) find: 
a) The current in each branch 
b) The power consumed in each resistance. 
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3. Find the capacitance of a parallel plate capacitor if the area of each plate is 0.075 m2 and 
the distance between the plates is 1.77 mm. The dielectric is air with relative permittivity 
of 1.0006. 

 
 
 
 
 
 
 

4. Find the voltage across and charge on each capacitor for the circuit shown in Fig. (2). 

 
 
 
 
 
 
 
 
 

5. Find the inductance of the coil of Fig. (3).  
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6. For the Circuit of Fig. (4): 
a) Find the total impedance. 
b) Draw the impedance diagram. 
c) Find the supply current and the voltages across the resistor and inductor. 
d) Draw the phasor diagram of the voltages and current. 
e) Find the apparent, active and reactive powers. 
f) Find the power factor of the circuit and indicate whether it is leading or lagging.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4 
 

7. Repeat problem (6) for the circuit of Fig. (5) Replacing inductor by capacitor in part (c). 
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8. A single-phase transformer has a ratio of 1:10 and a secondary winding of 1000 turns. 
The primary winding is connected to a 25 V sinusoidal supply. If the maximum core flux 
is 2.25 mWb, determine: 

a) The secondary voltage. 
b) The number of primary turns. 
c)  The frequency of the supply. 
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There are  three options  in a  circuit  for  current.  It  can be  leading,  lagging, or  in phase with 
voltage. These can all be seen when one maps current and voltage of alternating (AC) circuits 
against time. The only time that the voltage and current are in phase together is when the load 
is resistive. 
 

Lagging Current 

Lagging current can be formally defined as “an alternating current that reaches its maximum value up to 90° 
behind the voltage that produces it”.[6] This can also be stated as the voltage and current being out of phase. In 
an inductive circuit, current will be at its maximum phase shift and lagging the voltage. 

Leading Current 

Leading current can be formally defined as “an alternating current that reaches its maximum value up to 90° 
ahead of the voltage that produces it”.[7] They are both out of phase from each other. In a purely capacitive 
circuit, current will be at its maximum phase shift and leading the voltage. 

 

Inductor current lags voltage 

Capacitor voltage lags current 
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