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QUESTION 1

a)

b)

Current consists of two types which are direct current (DC) and alternating current (AC).

Draw both current waveform types. (4 marks)
Express each of the following numbers in scientific notation.
(i) 0.0046 (2 marks)

(i) 780000000 + 680000 (3 marks)

Express each of the following numbers in engineering notation and SI prefix form.

(i) 13 000000 (4 marks)
(i) 0.00000149 (4 marks)
Compute the coulombs of charge do 40 x 103 electrons possess. (4 marks)
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QUESTION 2
a) Draw symbol of resistor. (1 mark)
b) State THREE (3) factors determined the resistance of any material. (3 marks)

¢) Figure 1 shows a 4 band resistor.

Blue Yellow Orange Gold

Figure 1
i) Determine the resistance values and tolerance for the following 4-band resistor.
(2 marks)
ii) Find the minimum and the maximum resistance within the tolerance limits for the

resistor in ¢) (i). (5 marks)

d) Determine the color bands for the 4 band resistor in Figure 2. Assume it has a 10%

tolerance. (2 marks)

Figure 2

e) Express the resistance value in ohm (Q) indicated in Figure 3. (1 mark)

—_2M5

Figure 3
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fy  Compute the current, | in the circuit in Figure 4. (3 marks)

Vs__+ 10 kQ

Figure 4

g) An electric heater works by passing a current of 100 A though a coiled metal wire,

making it red hot. If the resistance of the wire is 2.4 Q, determine voltage must be

applied to it.
(3 marks)
h)  Determine the power value does the resistor, R in Figure 5 dissipate. (3 marks)
T—
20mA
Vs___t R
I
Figure 5



CONFIDENTIAL

ELECTRICAL TECHNOLOGY | (DEE 1113)

QUESTION 3

a) For the circuit in Figure 6, calculate:

——_—_—_z__=___
R1
2MQ
—L
0v__ |+

R2

-T-l 2.3MQ

_ —
= el
R3
360 kQ
Figure 6
(i) Total resistance of the circuit. (3 marks)
(i) Current, | flow in the circuit. (3 marks)
(i) Voltage across R2. (3 marks)
b) Determine voltage drop at V4 in Figure 7 using Kirchhoff's Voltage Law. (2 marks)
3V + - 2V o+ - 35V +
|
5y V4
+ +
+ 05V - + 12V
Figure 7



CONFIDENTIAL

ELECTRICAL TECHNOLOGY | (DEE 1113)

c) For the voltage divider circuit shown in Figure 8;

+ R1
Ve 1
oy | 150Q
R2
40Q
Figure 8
(i) Express the voltage across R2 using voltage divider formula. (4 marks)
(i) Calculate the total power in the circuit. (4 marks)
d) For the circuit in Figure 9;
I +
. SV__'L d R2 R3
| 3kQ Vr2 1.5kQ

R1 _
330Q
Figure 9
(iy Compute total resistance, Rt of the circuit. (3 marks)
(i) Determine total current, It. (3 marks)
(iiiy Express voltage at Rz, VRra. (2 marks)
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QUESTION 4

a)

b)

c)

Find the capacitance when Q =50 uC and V=10 V.

For the circuit in Figure 10;
+ Ve -
I0uF 477 uF
—|f

(3 marks)

NN
C

0V e

+ ' 47 uF A=

- 22 4F 1~

Figure 10
(i) Compute the total capacitance for the circuit, Cr.

(i) Calculate the voltage across C1, Vci.

Figure 11 shows a parallel connection of capacitors.

—9 ? !

A
+ 0 47 pF 10 pF

(3 marks)
(3 marks)

0.001 yF

10V .

B

Figure 11
(i) Calculate the total capacitance for the circuit, Cr.

(i) Determine the voltage across point A and B.

(3 marks)
(2 marks)
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d) Find the amount of energy stored in a 4.7 mH inductor when the current is 2 A.
(3 marks)

e) A student wraps 100 turns of wire on a pencil that is 0.007m in a diameter as shown in
Figure 12. The pencil has the same permeability as a vacuum (41 x 10 H/m). Find the

inductance, L of the coil that is formed. (3 marks)
100 turns

= '-;-.’((({!((‘I!(f{{(ﬁffff!‘((((((((((((l[((l([{ff!(({‘“””““““””((((L"‘-""

DD
|+—- 35cm

Figure 12

f)  Compute the total inductance, Lt for Figure 13 and Figure 14.

(i) L, (2 marks)
50 mH
L,
500 uH
Ly
0.01 mH
Figure 13
(ii) [Q (4 marks)
50 mH
L L,
100 mH 50 mH
O
Figure 14
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Determine the time constant, ¢ for the series of RL combinations as in the Figure 15.
(3 marks)

R1
1.2kQ

12 V=

|

L1

10 mH

Figure 15

--End of question
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Appendix

number of electron ‘

Q - 1 6.25x10% e/C Color ||Value|Multiplier| Tolerance
0 0 | x10° | t20%
I== 1| x0" | *1%
2 %90
P=Vxl P=V2+R 2 | x10 2 2%
| 3 [ x10° | #3%
P=12xR y
4 | x10* |-0,4100%
yena 5 | x10° | *0.5%
R=pl/AQ B X106 '.’.'0.25%
V=R 7| x10" | *0.10%
A 8 | x10° | *0.05%
l 9 | x10° | *10%
4 +
AR 5% | x10 +por
10%| x10% | *40%
= L/R

10




