[image: U:\UWTSD Logo.jpg]



	LOCATION: GOWER COLLEGE SWANSEA/ TYCOCH  
	LLEOLIAD:  COLEG GŴYR ABERTAWE

	LEVEL 5
	LEFEL 5

	EXAMINATION PERIOD
	CYFNOD ARHOLIADAU

	MAY 2019
	MAI 2019



MODULE CODE: M2X0003

ELECTRICAL PRINCIPLES THEORY
TIME:  2 ½ HOURS
ANSWER ALL QUESTIONS


Equipment or materials required – Formulae Sheet +Laplace Transform Table +Calculator
Adnoddau neu ddefnyddiau sydd eu hangen - Formulae Sheet +Laplace Transform Table +Calculator












Question One (30 marks)

a) 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 star network (figure1) determine an equivalent delta network.
[image: ] (
Where
 
Z1=5
Ω
Z2=j10
Ω
Z3=10
Ω
)




Figure 1


b) Obtain the Thevenin equivalent circuit for the active network shown in figure 2. 
[image: ]

Figure 2

Question One (30 marks)

c) Apply the superposition theorem to the network shown in figure 3 and obtain the current in the 3+j4Ω impedance. 


[image: ]

Figure 3








Question Two (25 marks)
Find the trigonometric Fourier series for the square wave shown in figure 4.
[image: ]
Figure 4
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 = 1s:			
  
      With y=10 at t = 0



Question Four (20 marks)
a) The voltage across the terminals of a circuit is

 

The current entering the terminal at higher potential is

 

Find:
i. the rms value of the voltage,
ii. the rms value of the current,
iii. the average value of the power absorbed by the circuit.

b) A coil having a resistance of 10Ω and an inductance of 0.05H is connected in series with a capacitor of 150μF to a 100V, 50Hz supply.  Using complex notation determine:
i. The total impedance and the supply current (magnitude and phase angle)

ii. The total power dissipated and the power factor


End










Formula:

Trigonometric Fourier series:
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Question Two (25 marks)

Find the trigonometric Fourier series for the square wave shown in figure 4.
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Figure 4
‘Where

1ifosx<m
—lifn =x<2n

f(x):{ and f(x+2m) =f(x)
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