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1. Please CAREFULLY read the instructions given in the question paper.
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4. Answer ALL questions in Section A. For Section B, answer TWO (2} questions only.
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SECTION A (Total: 60 marks)

INSTRUCTION: Answer ali guastions.

Please use the answer bookiet provided.

Question 1 [CLO 1, 2]

a) Referring to Figure 1, determine the current and power in the 8- resistor by using
Source Transformation and KVL.
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Figure 1
(9 marks)
b For circuit in Figure 2:
i. Determine Rm and Vi, at terminals 1-2.
(3 marks)
i. A load is connected to the network. Find the maximum possible power supplied to
the load.
(3 marks)
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Figure 2
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Question 2 [CLO 1, 2}

a) Given the sinusoidal voltage v(t) = 5 sin (41t - 60°%) V, state:
i The amplitude of the voitage.

ii. The phase.
iii. The angular frequency.
iv. Period.
V. Frequency.
{5 marks)
b) Find input impedance (Z,) in the circuit in Figure 3 below.
05mF 8o 0 8 H
— 2110
Zin
e == | mF 200 €
Figure 3
(5 marks)

c) A series RC circuit has R =50f2and € =4mF. If the input voltage is v(t) =
180 cos(20t + 60%)V, find the current flowing through the circuit.

(5 marks)
Question 3 [CLO 3]
a) Define bandwidth at the series resonant frequency. Hence, sketch the bandwidth.
(& marks)

b} For a parallel RLC circuit with R = 40 , L =2 mH and C = 10 gF, calculate:
i. the resonance frequency, f;
ii, the guality factor, Q
fii. the bandwidth, BW
iv. the half-power frequencies, f; and f;

(10 marks)
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Guestion 4 [CLO 1, 2]

a)

b)

Draw TWO (2) possible configurations of three-phase voltage sources. Show alt the
line and phase voltages of the configurations.
(5 marks)
A balanced Y-load having a 30 ( resistance in each leg is connected to a three-
phase Y-connected generator having a line voltage of 120 V. Calculate the
magnitude of:
i The phase voltage of generator

(4 marks)
ii. The phase current of the load
(4 marks)
ifi. The line current
(2 marks)
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SECTION B (Total: 40 marks)

INSTRUCTION: Answer TWO (2) guestions ONLY.

Piease use the answer booklet provided.

Question 5 [CLO 2, 3]

a) A circuit with a supernode is shown in Figure 4. Determine the node voltages using
nodal analysis.

10V

28 y e

(10 marks)

b) A 110-V rms, 60-Hz source is applied to a load impedance Z. The apparent power
entering the load is 120 VA at a power factor of 0.707 lagging.

i, Calculate the complex power.
ii.  Find the rms current supplied to the load.
ii. Determine Z. '
iv.  Assuming that Z = R + jwl, find the values of Rand L.
{10 marks)

LED 10403 ELECTRIC CIRCUITS ' Page4 of 7



JANUARY 2016 CONFIDENTIAL

Question 6 [CLO 2, 3]

a) Use mesh analysis to determine V; in the circuit of Figure 5.
R
-
\_/
.._,_N\/\2 v /‘?/\?\
1Q +
v oé 40 @ 20V
40V -
Figure 5
{10 marks)
D) Refer to the circuit shown in Figure 6:

i,  Find the power factor.
ii. Calculate the average power dissipated.
iii. Determine the value of the capacitance that will give a unity power factor

when connected fo the load:

120 Vrms

60 Hz 10+/12Q

Figure 8

(10 marks)
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Question 7 [CLO 2, 3]

.a) If Van = 440 2 60° in the network of Figure 7, find the load phase currents lag, Igc, and

!CA-

&
Three-phase,
Y-connected
generator
(+) phase |2 AR fm‘\l ')
sequence 5 120 BO

¢

Figure 7
(10 marks)

b) A balanced Y-connected load has an impedance of (30 + j60) Q2 per phase. With a

line voltage of 240 £ 0° Vy,, calculate the total real power, reactive power, apparent
power and power factor.

(10 marks})

END OF QUESTIONS
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TRIGONOMETRIC FORMULA SHEET

Right Triangle Definition
Aszume that:
0@ <E or0° <@ <pd

LInit Circle Definition

Assume 2 can be any angle.

(=, ?!)
hypolenitse
opposite
N =
]
adiacent \/
o A -+
sin & = hzi g o= ogf; Sin9=% cs.a9=—;-
47 R
msﬁ:% sec@-————a—%? cosG‘:---:% secﬁw%
tang = 28 cot§ = ZZ tan@ = 2 cot @ = =
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Periods of the Trig Functions Complex Numbers
T oo s e mmbe, T s £ 147 =),
G, 1 » fved munher and § s sy el we have e iloming periods, = A= P f
. - 4 2
2 5 V=it 620 letbio-b=d+F
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i) 3 T ) 4 T pellfris -t AR
i i
Identities and Forrmulas Sum and Difference Fornmlas
sin (wt £ 180%) = -sin wt sin{a = ) = sincos § + cos asin 3
cos {wt & 180°) = -cos wt
6in (wt £90°) = £ cos wt cos{a & B) = cosacos B Fsinasin
cos {wt £80°) = sinwt 3) = M
{ ) tan(e £ 5) 1Ftanatan 8
Product to Sum Formulas Sum o Product Formulas
sinasin 7 = -;»[cos(a - g} = cos(ax + 8] sine 4+ sin § = 9sin (9—;;—5-) o0 (a ; ‘5)
cos o 08 § = -%[cos(cx e B 4 cos(cx + F)] sin o - 5in § = 2 cos (2—;—"9—) sin (a;—ﬁ
sinoreos 8 = %isin(a + 8} + sin{ar ~ §)] coso + cosf§ = 2cos (a; 3) cos (Q; 8
cosasinf = %E‘sin(a + 8) = sin{ee — §)] cosgy — cos f§ = ~2sin ((—}-;—:E) gin (Q ; ﬁ)
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