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Question One (30 marks)

(a) Define the following terms:
i) Mesh
ii) Loop
iii) Node [3 marks]
(b) 1£100£0° a.c is supplied to a circuit consisting of a 3Q resistor and 4Q capacitive reactance
connected in series, determine the voltage across each element in the circuit. [3 marks]

(c) From fig. 1.1 below, use mesh analysis to find the mesh currents and voltage v,. [5 marKks]
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Figure 1.1
(d) With the help of illustrations, use the superposition principle to determine the value of i,.
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Figure 1.2
(e) For the circuit in Figure 1.3 below, compute the voltage across each current source using
the supernode method of analysis. [6 marks]
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(e) A 230V, 50Hz a.c. supply is applied to a coil of 0.06H inductance and 2.5Q resistance
connected in series with a 6-8uF capacitor. Determine;
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i) Impedance [3 marks]

ii)  Current flowing through the circuit [1 mark]
iii)  Phase angle between current and voltage [2 marks]
iv)  Power factor. [1marks]

Question Two (20 marks)
a) Name and state Kirchhoff’s laws. [3 marks]

b) Determine the value of current in each branch when three resistors of values 3Q, 2Q and 4Q
are connected in parallel. The total input current fed to the resistors is 8A. [4 marks]

¢) In the circuit below, use resistance combination methods and current division to find

iy, and v3. i i [7 marks]
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Figure 2.1
d) Determine the current i, in the circuit below using supermesh method. [6 marks]
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Figure 2.2
Question Three (20 marks)

(a) i) State Thevenin’s Theorem. [1 mark]

ii) From Figure 3.1, use Thevenin’s Theorem to find:

I. Vrwand Rra, [3 marks]
II. the load current I; flowing through the circuit, [2 marks]
III. the load voltage across the load resistor in the circuit below. [2 marks]
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Figure 3.1
(b) i) Explain mesh analysis.

[2 marks]
ii) Using the method explained above, determine the mesh currents in fig.3.2. [4 marks]
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(c) For the single-node-pair circuit below, find iy, iy and i.

- i l iul iCl
5.6 A CD 180 0.1%, 90

[6 marks]

o
>

Figure 3.3
Question Four (20 marks)

(a) The peak value of a sinusoidal voltage is 12V and it has a periodic time of 16milliseconds
Determine the;

i) r.m.s value

[1mark]
ii) average value [Imark]
iii) frequency of supply. [Imark]

(b) A series RLC circuit containing a resistance of 120, an inductance of 0.15H and a capacitor
of 100uF are connected in series across a 100V, 50Hz supply.

i) draw the circuit,

[1 mark]

ii) calculate the total circuit impedance, [3.5 marks]
iii) determine the circuit current and voltage across each component, [2.5 marks]
iv) calculate the power factor, [1 mark]



v) draw the voltage phasor diagram. [2 marks]

(c) For the circuit in fig. 4.1, calculate:

i) the current I, [4.5 marks]
ii)  voltages vy, v, and v, in phasor form, [1.5 marks]
iii)  the total power factor. [1 mark]
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Figure 4.1
Question Five (20 marks)

a) Use mesh analysis to determine the current i, in the circuit of fig.5.1. [S marks]
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b) Calculate the current through the 2Q resistor in Fig. 5.2 by making use of source
transformations to first simplify the circuit. [S marks]

c) Given that the elements vy, = —120V,v,, =30V, R; =30Q and R, = 15 Q are all
connected in series in a circuit, compute the power absorbed by each element. [5 marks]
d) Considering the network shown in fig.5.3 below, find the branch currents I, I, and I3,
using the supernode analysis method. [S marks]
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