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SECTION A-MULTIPLE CHOICE (20 marks)

1.

Which of the following correctly describes what a battery is?
a) Converts chemical energy to electricity

b) Converts chemical energy to mechanical energy

¢) Produces chemicals

d) Converts mechanical energy to electricity

. RMS stands for:

a) Root median square
b) Real mean square
¢) Root mean square
d) None of the above

. An alternating voltage or current is one:

a) that periodically changes its polarity
b) Never changes polarity

C) That is always zero

d) That is produced by a battery

. A pure resistor in an AC circuit is one that:

a) Exhibits only inductance

b) Exhibits both capacitance and inductance
¢) Has both resistance and capacitance

d) Exhibits only electrical resistance

. The given phasor diagram shows that:
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a) Current leads Voltage by 30°

b) Current and voltage are in phase
¢) Voltage leads current by 30°

d) None of the above

. Which of the following defines impedance?

a) Vector quantity comprised of two independent scalar phenomena

b) Opposition to current in an AC circuit

¢) Itis the conductance

d) Measure of the ease with which charge carriers can pass through a
component

. The time required for a sine wave to complete one full cycle is called:
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a) Period

b) Frequency
c¢) Peak

d) RMS

8. In a battery, the 2 conductors carrying current to the electrolyte are called the
electrodes. The positively connected electrode is called the:
a) Cathode
b) Electrolysis
¢) Anode
d) Cell

9. If the battery with an e.m.f of 12V and internal resistance of 0.01Q delivers a
current of 100A, the potential difference will be:
a) 6V
b) 12V
¢ 1.2V
d 11V

10.What type of battery connection is shown below?

a) Parallel
b) Electrolytic
c) Series
d) aandc

11.What is the period of the given sine wave?



13.

14.

15.

16.
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a) 12s
b) 3s
c) 8s
d) 4s

12.A sinusoidal input has a peak voltage of 3V. What will be the RMS value?
a) 3V

b) 2.12V

c) 4.24V

d) 6V

The time taken for a current or voltage in an RC or RL circuit to reach 63.2% of its
final value is called:

a) Time

b) Time constant

¢) Discharging time

d) None of the above

The input to a RC circuit is 120V, 60Hz and the value of the capacitor is 10uF. What
is its capacitive reactance?

a) 265Q

b) 1200

c) 75Q

d) 250Q

How long does it take for the current in a RL circuit to reach 63.2% of its final
value after the switch is closed if the resistance is 3Q and the inductance is 5H?
a) 1.5s
b) 16s
c) 15s
d) 1.6s

Eight cells, each with an internal resistance of 0.2Q and an e.m.f of 2.2 V are
connected in parallel. What will be the total e.m.f?
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a) 17.eV
b) 2.2V
c) 0.44V
d) 0.27V

17.Referring to question (16), what will be the total internal resistance?
a) 0.025Q
b) 1.6Q
o 0.2Q
d) 40Q

18.An inductor has a resistance of 30Q and an inductive reactance of 251Q so
therefore the impedance will be:
a) 252H
b) 900Q
c) 252kQ
d) 252.7Q

19.1f a RC circuit has a resistance of 100Q and an inductance of 6mHF and input
voltage of 50VAC 60Hz, what will be its inductive reactance?
a) 6Q
b) 2.3Q
c) 2.3H
d) 2.3Hz

20.In a capacitor:
a) The current leads the voltage
b) Voltage leads the current
¢) Voltage and current are in phase
d) None of the above

SECTION B-TRUE OR FALSE (10 marks)
1. Inductance is the property of a circuit or component that opposes a change in an
electric current.




2. Secondary cell is a non-rechargeable battery.

3. Instantaneous value is the magnitude of a waveform at any instant in time or
position of rotation. Instantaneous values are denoted by lower-case symbols
such as e, v, i.

4. Waveform is each repetition of a variable quantity, recurring at equal intervals.

5. Phasor diagrams can be used to represent rms quantities in which case they are
frozen in time.

6. Admittance, Y, is the reciprocal of impedance.

7. The unit of conductance is ohms.

8. If Vpis 4.5V then Vavg is 2.87V

9. For a charging RC circuit, v_= V(1-e"%),

10.If the RC circuit discharges then v, = Vere,

SECTION C-ANSWER ALL THE QUESTIONS (70 marks)
QUESTION 1 (10 MARKS)



A. Name the 2 categories of batteries and their characteristics. (2 marks)
B. Name 4 advantages that alkaline battery has over carbon-zinc. (2 marks)

C. Draw the connection for 4, 12V, 60Ah, batteries in parallel. Show the total current
per hour and voltage. (2 marks)

D. Ten 1.5 V cells, each having an internal resistance of 0.2Q, are connected in series
to a load of 58Q). Determine:

i. the current flowing in the circuit (2 marks)
ii. the p.d. at the battery terminals (2 marks)
QUESTION 2 (20 MARKS)

A. The oscilloscope shows a sinusoidal signal. Determine the period and frequency of

the waveform? (2 marks)
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B. For the given sine wave, determine the peak, peak to peak, rms and average
values. (4 marks)
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C. An alternating voltage is represented by the expression v = 35 sin 314.2t volt.

Determine:
i. Maximum value, Vm (1 mark)
ii. Frequency (1 mark)



D.

E.

F.

iii. Period of the waveform (1 mark)
iv. Value 3.5ms after it passes through zero, going positive. (1 mark)

Find the inductive reactance of the inductors which has the values of 0.5H and
10mH for a frequency of:
i. 60Hz (2 marks)
ii. 10 kHz (2 marks)

A 0.5H coil has a current given as i = 10 sin 3.14 t amperes.
i. Determine the sinusoidal expression for the voltage across the coil

(3 marks)

Two capacitors which both values of 8uF are connected in parallel to a 100V
50Hz supply. Find the total capacitance and the total capacitive reactance.

(3 marks)
QUESTION 3 (20 MARKS)
A. If vl= 60 Sin (1001t+ 65°) and v2= 10 Sin (100T1tt+15°). Determine:
(5 marks)
i. The representation of the voltages as phasor domain expression.
ii. Total voltage (v, = v1+ v2) using rectangular form.
iii. The expression in part (i) as in phasor domain form.
iv.  The expression in part (ii) as time domain.
B. From the circuit given below if i = 5 Sin (0.1t- 90°) and i_= 9 Sin (0.1t~ 45°),

determine: (5 marks)
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i. i intime domain form
ii.  The representation of the current as phasor domain expression.

Define the following: (2 marks)
Admittance
Conductance



D. The current in the AC RC circuit shown below is expressed in polar form as | =
0.2° A mA. Determine the source voltage expressed in polar form and draw a
phasor diagram showing the relation between source voltage and current.

(4 marks)
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The above figure illustrates how the voltages and current in a series RC circuit vary as
the frequency increases or decreases with the source voltage held at constant value.
Briefly explain what happens to the circuit when the frequency increased and then

decreased. (4 marks)
QUESTION 4 (20 MARKS)

A. A coil having a resistance of 4Qand a constant inductance of 4H is switched
across a 20V dc supply. Calculate the following: (3 marks)
i. Time constant
ii.  Final value of the current
iii.  Value of the current 1.0s after the switch is closed.

B. An 8puF capacitor is connected in series with a 0.5MQ resistor across a 200V dc
supply. Calculate:
i. Time constant (1 mark)



(1 mark)

ii.  Initial charging current
Time taken for the p.d. across the capacitor to grow 160V (2 marks)

iv.  Current and the p.d. across the capacitor 4.0s after it is connected to the
(2 marks)

supply.

C. How long will it take the capacitor in the given circuit to discharge to 25V when
(2 marks)

the switch is closed?
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D. For the RL circuit given below determine the output voltage in phasor form when

the input voltage has an rms value of 5V. Draw the input and output waveforms
(4 marks)

showing their peak values.
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For the series RC circuit shown above, determine the magnitude of the total impedance

and the phase if the frequency is:

i. 10 kHz (2.5 marks)
ii. 20 kHz (2.5 marks)
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