1. Referring to the following dia, : ~ S~ -
a) Whatarcuxce!ememsofloamloadz‘! (4 marks) A) S = 260 (- L) - 220 VA
b) Calculate their values. (9 marks) .
¢} Calculate the total current L. (10 marks)
d) Prove that the minimum size (in KVA) of the generator G is 2.24 KVA. (3 marks)
€} Calculate the total power factor. (3 marks) ) :
f) The total power factor is improved to be unity when Load 3 is connected. Show the connection in the " - 6 - o. %9
following figure. What is the reactive power of Load 37 (4 marks) e) PE - s (- 26 -6 )
g} After improving the power factor, an additional Load 4 is added. Show the connection in the following
figure. What kind of this Load 4 is ? What is the max. power consumption of this Load 4 ?
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2. A series RLC circuit has the following magnitude plot.
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Radian freauency (logarithmic scale)

Estimate the resonant frequency. {2 marks)
Estimate the bandwidth. (2 marks)
Estimate the lower cut-off and higher cut-off frequencies.

Calculate the Q factor.

(3 marks)

rads

Calculate the value of the inductor if the value of the resistor is 1kQ. (4 marks)

Calculate the value of the capacitor.
Calculate the power consnmption
What is the ratio of i?

(4 marks)
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sonance if the input voltage Vi(t) = 10cosat V. (5 marks)
ﬂ mgﬁgs

Calculate the resistance of another parallel RLC circuit that has the same magnitude plot. (6 marks)
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4. Given a resistor (R}, a capacitor (C) and an inducter (L).

a)

b)
<)
)]
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B

Show how to connect the resistor and the inductor to form a low-pass filter. Show the location of the

output.

Roughly sketch the frequency response of the low-pass filter (magnitude plot only). (2 marks)
Show the relation between the half-power voltage gain and the bandwidth in your sketch. (2 marks)
What is the relation between the resistance and the inductance to obtain the cut-off frequency to be

10kHz ?

How 1o add a capacitor to your circuit shown in {a) so that it can still be a low-pass filter, (3 marks)
Derive the transfer function according to your circuit shown in (e).
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S, Given: VI{) =10 cosmt V.
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a) Calculate Tsc. (10 marks)

b) Calculate Voc. (9 marks)

¢) Prove the total impedance Zth = Voc / Isc = 10j Q. (3 marks)
d) Calculate i(t). (8 marks)

e) Doesi(t) lead V1{#) ? (2 marks)
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