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Question One (25 marks)

a) In the circuit below (figure 1), using Thevenin theorem find:
i. the value of RL for maximum power transfer to RL
ii. [image: ]the maximum power that can be delivered to the load RL
Figure 1


b)  (
Where
Z1=5 + j15Ω
Z2=15-j5 Ω
Z3=10+j30 Ω
)In the UK three phase generators and loads are generally configured as either star or delta network. When analysing such networks it is often convenient to consider the alternative arrangement, this is especially true when considering the connection of large motor loads which may initially be connected in one form then reconfigured to the other as they speed up (Star – Delta).  Given the following delta network (figure2) determine an equivalent star network.

[image: ]Figure 2


Question Two (25 marks)
[image: ]Find the trigonometric Fourier series for the square wave shown in figure 3.
Figure 3
Where


Question Three (25 marks)
a) Find the Laplace transform of the given function below:
i. 
ii. 
iii. 
iv. 
v. 




b) Using Laplace transforms solve the following differential equation and hence find its value at t = 5s:			
  

      With x=0 at t = 0


[bookmark: _GoBack]
Question Four (25 marks)
For the series-parallel circuit shown below, find the current in each element where V=100 +j0 V, Z1=10+j0 Ω, Z2=5+j0 Ω and Z3=0+j10 Ω.
[image: ]






                                                 Figure 4



















Formula:

Trigonometric Fourier series:
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‘The general idea s to compute the impedance JR,, at a terminal node of the Y circuit with impedances R/, R to adjacent nodes in the A circuit by Ny s Ny N
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Equations for the transformation from Y to A [ecit]

The general idea is to compute an impedance R in the A circuit by
Rp

Ropposite

where Rp = RiRy + RyR3 + R3Ryis the sum of the products of al pairs of impedances in the Y circuit and Roppasite Is the impedance of the node in the Y circuit which is opposite the edge with R The
formula for the individual edges are thus

Ra

Circuit Analysis: Techniques for Solving Ato Y [=dit]

Acircuit that has a combination of A-loads and Y-loads should be converted to the Y configuration. By converting from A to Y, each circuit element can be analyzed separately. Converting from Ato Y is a technique
‘aimed to simplify circuit analysis. (Note: harmonic behavior from the original circuit remained unchanged). The conversion from the A notation to Y notation is as follows:
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