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QUESTION 1

a) Answer the following question:
i.  List three (3) basic laboratory electrical equipments. (3 marks)

ii.  Describe four (4) laboratory safety rules for students. (4 marks)

b) Figure 1 shows a resistor with four bands. The color code for each band is given in
Table 1. ldentify:

i. The resistance value. (1 mark)
ii. The percent of tolerance. (1 mark)
iii.  The maximum value the resistor can tolerate. (2 marks)
iv.  The minimum value the resistor can tolerate. (1 mark)

v. The condition of a resistor when the power rating is less than maximum power in

a circuit. (2 marks)

Figure 1
Table 1
Band Color
1 Gray
2 Orange
3 Green
4 Silver
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c) Determine the total capacitance, €y of the circuit in Figure 2. Show all calculation.

(7 marks)
I | I
I I I
C C1 C4 c7
T 5uF —1 _c3 B8 —1 _ce 2VvF
- T 4uF —T4uF
| | |
I I I
C2 C5 c8
3 uF 6 uF 6 pF
Figure 2
d) Analyze the circuit in Figure 3 under direct current, DC condition:
i. The current, ij. (4 marks)
ii. The energy stored in inductor,W;. (3 marks)
i 025 H
—»
44 (1) 30 10
Figure 3
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QUESTION 2

a) Answer the following questions:

i.  Describe the concept of source transformation. (4 marks)
ii.  Analyze current, I through resistor, R; in Figure 4 by using source transformation.
(11 marks)
R1 R4 R5
AN AMA- A
1kQ i; 1kQ 1.5k0
- R2 R3 — 12V
=30V §3kn §1kn T
=+
Figure 4
b) Referring to the circuit in Figure 5:
i.  State the voltage value at reference node. (1 mark)
i. State the Ohm's Law that used in nodal analysis. (1 mark)
iii.  Without any calculation, describe the expected current through resistor 8Q and
10Q. Give the reason. (2 marks)
iv.  Analyze the circuit to obtain voltage ¥, and V, using nodal analysis. (10 marks)
I, 4
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— 64V
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Figure 5
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QUESTION 3

a) Given a sinusoid,
i(t) = 23sin (100t) A
Identify for each:
i.  Amplitude, i,
ii. Phase, ¢
iii.  Angular frequency, @
iv.  Frequency, f
v. Period, T

vi.  Current i(t) in phasor form, I

b) Referring to the circuit in Figure 6, determine:
i.  The current, i(t).

i. The voltage, v(t).

ity s O
—_—
AWV
+
v,(t) = 10 cos (4t) 0.1F == v(t)
A~
3Q
Figure 6

(1 mark)
(1 mark)
(1 mark)
(2 marks)
(2 marks)
(3 marks)

(8 marks)
(4 marks)
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QUESTION 4

a) Describe the following terms:
i.  Electric power transmission. (3 marks)

i.  Electric power distribution. (3 marks)

b) Answer the following questions:

i. Differentiate two (2) comparison of series and parallel resonance. (4 marks)

ii. Describe three (3) parameters of resonance circuit. (3 marks)

c) A Y-connected supplies is connected to Y-connected loads as shown in Figure 7.

Determine:

i.  Total load impedance per phase, Zy. (2 marks)
i. Current, I,. (2 marks)
iii. Current, I. (2 marks)
iv.  Current, I.. (2 marks)

Ty
a 4+j2 z, A
10090° v (* 36 +,28 Q
N
100/~<270° V
36 +j280
Z

C

Figure 7

End of question
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TABLE OF FORMULAS

AC Circuit
v(t) = Vp, cos(wt + @) V=V,2¢ Z=R V=IR
) = _ 1 __L
i(t) = I, cos(wt + @) I =120 7 = ]w_C |4 ot
zZ=x+jy w = 2nf Z=T1L¢Q Z = joL V = jolLl
1
-sin(A) = cos(A+ 90°) sin(A) = cos(A — 90°) Y = 7
P
S = Vemslrms pf == cos(6, —6;)

—r¢z @ =rcos(wt+ @ +180)

Three Phase Circuit

le=7%" Vin = Vp 20V
o Vo Vi = Vps — 120°V
*T Zy V. = Vps — 240°V
I—Y% Zy=2,=123=1y
C ZY
Vab
[p =2
AB ZA
Vbc
.. Igc = _Z’A— Vo = Vps0°V
A=A .
Connection ca=7 Vg = Vps — 240°V

Za:Zb:Zczzﬂ







