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Qf (a) Define the basic of capacitor and inductor elements in electical circuit. Describe the

definitions with aproper figue and quations
(8 ma*s)

O) A 24V DC supply is connected to a passives element in the circuit as shown in
x.igurcQlO),

(i) determine the current i7 arrd iy,
(4 ma*s)

(ii) determine the voltage across l0f) resistor,
(2 marks)

(iii) determine the energy stored in the capacitor and the inductor.,
(a marks)

(iv) conclude the relationship of the energy stored in capacitor and tbe inductor
based onthe results obtained in Ql@)fii).

(2 marks)

Q2 (a) Figure Q2(e) shows a calracitor, C= 0.5pF is being charged through a lOk(l resistor
from a l00V DC source.

(i) Rewrite an expression of the cunen! icthe capacitor voltagg Vcatd the resistor
voltage, Zn when switch S is changed from A to B.

(6 marks)

(ii) Calculate the current flowing and the current drop rate 619:g+.
(4 marks)

(iii) Determine the capacitor voltage rise rate and the resistor voltage drop rate at
pg+.

(a ma*s)

(iv) enalpe the energy sEored by the capacitor when it is fully charged.
(2 marks)

(v) Based on the results in a2(rXD, describe an expression of ic, Yc and Yn when
swirch S is ehanged from,B to C.

(4 marks)
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Q3 (a) A series circuit consists of 50 (l resistor, an inductor of 0.5 [I, and a capacitor of
250pF are connected to a240 V, 50 Hz single-phase supply.

(i) Skerch the phasor domain circuit.
(a marks)

(ii) Calculate the impedance, Z of the cincuit.
(3 marks)

(iii) Analyznthe voltage source, I/s, voltage drop across resistor Yn,Yt andYc of the
circuit.

(8 marks)

(iv) Consfruct the phase angle of the circuit.
(3 marks)

(v) Conclude the relationship ofphasor current and the voltage supply based on the
result obtained in Q3(e)(tu).

(2 marks)

Q4 (a) A single-phase sinusoidal AC voltage supply is defined as vdt) = l0 sin(100ft) as

shown in Figure Q4(a) connected to the linear circuit.

(i) Find the complex impedance of the inductor and the capacitor. 
( 2 marks)

(ii) Ihaw the phasor domain circuit.
(3 marks)

(iii) Use the Voltage Divider Rule, to determine the capacitor voltage, Vc (t).
(2 marks)

(iv) Use the Ohms Laq calculate the ra(t), i6(t) and,(0.
(3 marks)

O) A single-phase sinusoidal cun€nt supply is defined as tdt) :125 sin(l0ft) shown in
X'lgure Q4(b) is connected to passive elements.

(D Determine the complex impedance of the inductor and the capacitor.
(2 marks)

(ii) Construct the phasor domain circuit.
(2 marks)
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(iii) Use the Current Divider Rule, find the ouQut cunent io(t).
(2 marks)

(iv) Calculate the r)(t) ofthe circuit
(2 marks)

(v) Illustate the phasor angle of the cirsuit.
(2 marks)

a5 (a) The punely inductor circuit as shown in X'igure Qs(e).

(i) Describe an expression of i(t), v(0 andp(D ofthe circuit
(3 marks)

(ii) Illustrate the power triangle for purely inductive load.
(2 marks)

O) The AC voltage supply is defined as v,(t) = 100 cos (1000t) V as shown in Figure
Qs(b) is corurected to R-L-C loads.

(i) Calculate the load current,I(co).

(2 ma*s)

(ii) Use the Ohms Law, find the voltage phasors, Vn(a), Vt(rn) and Zdol).

(3 marks)

(iii) Compute the complex power of each elements, the soruce,ST, the resistor54, the
inductor Sr, and the capacitor,Sc,.

(a marks)

(iv) Determine the average power forthe resistor, inductor, capacitor and source, P7.

(4 mads)

(v) Conclude the relationship of total power absorbed by dl elements based on the
results obtained in Qs(bxiii).

(2 marks)
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