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QUESTION 1
a) State the definition of electric charge.
(2 marks)
b) State the definition of electric current.
(2 marks)
c) State the definition of electric voltage.
(2 marks)
d) Determine the number of electrons needed to carry 250 mC of charge.
(3 marks)
e) Determine the amount of work (Joules) required to carry 6 coulombs of charge
ina 12 V battery.
(3 marks)
f)  Determine the battery voltage value when it takes 10 Joules to move 15
coulombs of charge through the conductor.
(3 marks)
g) Given bulb resistance of 300 Q and current flow through is 100 mA. Find the
power dissipated on the bulb.
(3 marks)
h)  Find the current through a wire if 25 coulombs of charge flow past a given point

in 2s.
(3 marks)

Determine the resistor color code for the following resistors. The tolerance is
10%.

i. 12 kQ
(2 marks)

i. 4.7MQ
(2 marks)

Determine the expected value for the resistors with the following color codes.

i. red/red/black/gold
(2 marks)

ii. grey/red/yellow/silver
e Y (2 marks)



CONFIDENTIAL
ELECTRICAL TECHNOLOGY | (DEE 1113)

k)  Calculate the total resistance, R; based on Figure 1 from point A to point B.

R2 RS R6
AAA, AAA AAA
10Q 10Q 10Q

R7 B
R3
A,
VA 15Q
100Q
A R1
. AAA
5Q R4 RS R9
AN AN AN
150 10Q 10Q
Figure 1

(6 marks)



CONFIDENTIAL
ELECTRICAL TECHNOLOGY | (DEE 1113)

QUESTION 2

a) Describe the behaviour of current and voltage drop in a series circuit.
(2 marks)

b) Describe Kirchoff's Voltage Law (KVL). Support your answer with an illustration.
(3 marks)

c) Determine the voltage drop across resistors R;, R, and R; in Figure 2.

Ry
2 +Tw_ 3
5k}
+ +
45V = 10 mz Ry
B 75kQ -
— At
{ W 4
H3
Figure 2
(6 marks)
d) Describe the behaviour of current and voltage drop in a parallel circuit.
(2 marks)
e) Figure 3 shows a parallel circuit.
i. Determine the total resistance, Ry of the circuit.
(3 marks)
ii. Determine the total current, I,oq; flow through the circuit.
(3 marks)
iii. Determine the current Ir,, Iz, and Ir; flowing through resistors Ry, R, and
Rs.
’ (6 marks)
1 2 3 4
- =
liotay =
+ + + +
6V = lml§91 I@lsﬂz lml§93
T > 1 kQ Pk 2 kO
ligta) =
fotal
8 7 6 5

Figure 3
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Figure 4 shows resistors parallel to a current source.

i. Calculate the current Iy, Iz, and I; flowing through resistors R;, R, and R;.

Show all calculations.

(8 marks)
ii. Calculate the power dissipation in resistor R;.
(2 marks)
iii. Calculate the power dissipation in resistor R,.
(2 marks)
1 2 3 4
— &
Imga] R
+ + +
N )
Is 14A lmlzﬁi ¥;{21 > Ro 1%1293
_£1kQ _£3kQ _ ¢ 2kQ
hotar e
total é &
8 7 6 5

Figure 4
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QUESTION 3

a) When a capacitor is connected to a circuit with a DC supply, two processes
called charging and discharging occur.

i. Draw suitable circuit diagrams of the charging process of a capacitor.

(4 marks)
ii. Explain the charging process of a capacitor based on each diagram.
(6 marks)
b) Determine the total capacitance, C; for the circuit in Figure 5.
C1 = lGuF C2!=[ 6uF C? : 6UF
Bl 1 5
Cs=2uF
A |
c o 1
T— Cs = 4uF
B O {}
Figure 5
(4 marks)
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QUESTION 4

a) An inductor is an electrical component that stores electrical energy in the
magnetic field.

i. Draw suitable diagrams of the basic operation of an inductor.

(2 marks)
ii. Describe the basic operation of an inductor.
(8 marks)
b)  Determine the total inductance, Ly, for the circuit in Figure 6.
L2 = 40mH
A T
1= 3=
Lyotal 20mH 30mH
BO
Figure 6
(4 marks)
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APPENDIX |
1. | Charge _ number of electrons
= x1w e/C
2. | Voltage W (Joules)
— Q(Coulombs)
3. | Current 1‘%
4. | Resistor value = AB x 10 + %D Q
5. | Ohm's Law V=IR
6. | Power 7&
P=VI=IR=—
7. | Series Capacitor o = 1
T, 1
GG Cy
8. | Parallel Resistor Ro = 1
rTT 1. 1
R R, Ry
9. | Parallel Inductor L = 1
T 1 + _1_ + . + .._]:_.
L, L, Ly
. . R
10. | Voltage Divider v, =R—sz
T
11. | Current Divider P
x R T
X
Where

Rr = R4||Ry|| ... lIRy,
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APPENDIX I

The color code of resistors

Clolor Digit Multiplier Tolerance
Black 0 10°
Brown 1 101 1% (five band)
Red 2 102 2% (five band)
. 3
Resistance value, first three bands: Orange 3 10
First band—1st digit Yellow 4 104
Second band- 2nd digit s
*Third band- multiplier (number of Green 3 10
zeros following the 2nd digit) Blue 5 108
Violet 7 107
Gray 8 108
White 9 10°
Gold +5% 1071 5% (four band)
Fourth band- tolerance
Silver +10% 102 10% (four band)
No band +20%

* For resistance values less than 142, the third band is either gold or silver. Gold is for a multiplier of 0.1 and silver is fo
a multiplier of 0.01.






