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QUESTION 1
a) Draw a symbol of an ideal current source. (2 marks)
b)  Answer the following question:
i Differentiate two (2) types of current by definition. (4 marks)

ii.  lllustrate the types of current to support your answer in b) i. (2 marks)

¢) ldentify the placement of an ammeter and a voltmeter to measure the current and the

voltage across resistor, R in Figure 1. (2 marks)

Figure 1

d) Figure 2 shows a 4 bands resistor.

Red Violet Orange Gold

Figure 2
i. State the resistance values and tolerance for the following 4-band resistor.
(2 marks)
ii. Determine the minimum and the maximum resistance within the tolerance limits for
the resistor in Figure 2. (5 marks)
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iiil. You were measuring the resistor in Figure 2 using a multimeter. The measuring
value showed on the multimeter was 25.5kQ.
Choose the condition of the resistor with GOOD or BAD condition. (1 marks)
GOOD
BAD

e) There are various types of variable resistor.
I. List TWO (2) types of common variable resistor. (2 marks)
ii. Explain ONE (1) function for each resistor stated in e)i. (4 marks)

f)  Calculate the total inductance, Ly of the following capacitive circuit in Figure 3.
(6 marks)

L2 = 40mH L4 = 20mH L6 = 40mH

Figure 3
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QUESTION 2

a) Figure 4 shows a circuit with a voltage source and resistors.

I Show all nodes and loops in the circuit. (5 marks)
ii. Describe the number of nodes and loops in the circuit. (4 marks)
20kQ)

Figure 4
b) Referring to the circuit in Figure 5,
. Calculate the current I, I, and I3 by using Kirchhoff's laws. (11 marks)
ii. Calculate the voltage,V at each resistor by using Ohm’s law. (3 marks)
Rt Iy I3
ANA g >
2k
é R3
+] %Rz T 4kn
= 30V < 5ko
=
Figure 5
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¢) Analyze the circuit of Figure 6 to obtain V1, Vy and V3 using voltage divider.

(7 marks)

Vs

§9Q

Vi
—AW
8Q
. V2
36V=—_ ,
- 18Q
Figure 6
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QUESTION 3

Define the following terms:

i.  Electric power transmission. (2 marks)
ii.  Electric power distribution (2 marks)

b) Differentiate five (5) comparisons of single phase and three phase system. (10 marks)

c) A Y-connected supplies is connected to Y-connected loads as shown in Figure 7. Given
the impedance per phase of the load is 5 +j20, analyze:

. Voltage ( Vo, , Vi ,Vir ) (3 marks)

ii. Current(1I,,1I,,1,) (3 marks)

' ch =
12020°V S+j2e
N

5+j2 5+j2n
Vcn Vlm Ib
c b B ¢

I J
Figure 7
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QUESTION 4

a) A single phase transformer has 480 turns on the primary winding and 30 turns on the
secondary winding. The maximum value of the magnetic flux density is 1.1T when 2200
volts, 50Hz is applied to the transformer primary winding. Calculate:

i.  The transformer ratio, a.

ii. ~ The maximum flux in the core, @,y
iii. ~ The cross-sectional area of the core, A.
iv.  The secondary induced emf, Vs

b) Figure 8 shows a single phase transformer.

55 mA T

Vpri

120 Vims \

- ”%l

g R
0.5 kQ

Figure 8
By referring to Figure 8, determine:
i. Pin
iil. Pout

iii. Efficiency of the transformer, 4

(2 marks)
(3 marks)
(3 marks)
(3 marks)

(2 marks)
(2 marks)
(2 marks)

¢) A single-phase transformer has an energy component, Ieof 250 mA and a magnetizing

component, Im of 800 mA. Calculate the unloaded current, lo.

End of question

(3 marks)
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FORMULA SHEET

Three Phase System
(Y-connected) Van = Vp20°V

Vpn = Vps —120°V

Voo = Vps —240°V

Transformer

Prax =B X A

N
n ==L x100%
Ng




