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Question 1A
For the circuit shown in figure Q1A:

(@) Draw the equivalent circuit. [4]
(b) If the capacitor is initially discharged, determine the:
i. Time constant. [1]

ii. Time taken for the capacitor to fully charge. [2]

(c) Determine the time taken for the capacitor to reach 3V when the capacitor is:

I. Charging from a fully discharged state. [5]
ii. Discharging from a fully charged state. [5]
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Figure Q1A
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Question 1B

For the circuit given in Figure Q1B determine the:

(a) Time constant for the circuit

[3]

(b) Steady state current flowing in the circuit immediately before the switch is changed. [2]

(c) Time taken after the switch is changed over for the current to fall to:

(i) 25mA [6]
(ii) 30mA [6]
S1 L1
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Figure Q1B
Total: [34 marks]
Page 3 of 6 2017/2018 Trosodd/Turn over



Question 2

A series resonant circuit comprises a coil of inductance 60mH and internal resistance 1002
connected in parallel with a variable capacitor across a 20V, 2KHz supply.

(a) Calculate the required capacitance and draw the circuit arrangement. [6]

(b) Determine for the resonant condition:

i. The dynamic resistance. [4]
ii. The supply current. [3]
iii. The Q factor. [2]
iv. The bandwidth. [3]
v. The upper and lower -3dB frequencies. [12]

(c) Sketch the graph of impedance against frequency illustrating the resonant frequency,
upper and lower -3dB frequencies and the dynamic resistance. [4]

Total: [34 marks]
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Question 3A

A load with impedance Z = [6 + 8] is connected to an EMF source of 50V @ 2KHz with a
phase angle of 30°.

Determine the:
(@) Supply current [3]
(b) Active, apparent and reactive powers [4]

(c) VA rating of the capacitor to be connected in parallel with impedance Z to improve the
power factor of the circuit to 0.966 lagging. Draw the power triangle showing the correction

angle. [10]
(d) Value of the capacitance needed to improve the p.f to 0.966 lagging. [4]
Question 3B

A 3 phase system has a balanced Delta connected load of 24KW operating at a power factor
of 0.8 lagging.

If the system has a 415V, 50Hz supply, determine:
(@) The current in each phase [6]

(b) The current in each line 7]

Total: [34 marks]
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Question 4A
An electrical circuit has a total impedance Zt given by:

_Zy %1,
r—z,+12,

+ Z;

Determine Zr in (a + jb) form to two decimal places if:

Z1=6-j4,Z2,=6+j8and Z3=4.6 - 8.2 [15]
Question 4B
In the circuit shown in figure Q4B, a 200V 50Hz supply is connected across an ideal coil
with inductance 0.4H in series with a 25Q resistor.
(@) Determine the:
i. Impedance of the circuit [3]
ii. Current in the circuit [2]
iii. P.D across the 25Q resistor [3]
iv. P.D across the coil [3]
(b) Prove that the supply voltage equals the phasor sum of the P.Ds [4]
(c) Draw the phasor diagram. [4]

200V R1
) §250
S0HZ
L1
Soan
Figure Q4B
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