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Question 1
Technology, Society and the Environment

1.1
Type of Station Advantage Disadvantage
Coal fired
power station

Small generators can be
built to supply local
needs

Cheaper to operate

Burning cole produces a large amount
of ash. Heaps of buried ash pollutes
streams and groundwater
Harmful particles and gases are released
into the air and combine with water
vapour in the air to form acid rain that
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damages trees, lakes, and buildings.
Mining coal is a dangerous job.
The lifespan of the power station is
directly related to the availability of
coal

Nuclear driven
power station

Large amounts of
electricity can be
generated using a small
amount of material
It can be built wherever
there is supply of water
for cooling.
No acid rain is created

Uses a non-renewable resource of
energy.
Radioactive nuclear waste must be
disposed of in a specialized and costly
manner.
Deep burial sites must be found for
waste that will remain radioactive for
thousands of years
Mining the uranium fuel is expensive
and it also gives off cancer-causing gas.
Reactors are expensive to build and
maintain.
A reactor could overheat and release
radioactive substances into the
environment.

Hydro-
electrical
power station

Cheapest method overall.
Most environmentally
safe method.
Cheap to operate – raw
material is free.
Low maintenance and
operational costs.
No harmful combustion
products.
No harmful wastes of any
kind.
Water used is not
polluted.
Flow of water and,
therefore, the amount of
electricity generated is
adjustable

Sites are far from cities. Long distances
need to be covered to distribute
electricity to consumers and as a result
More land is used for transmission
structures.
Electromagnetic radiations emitted by
transmission lines can be a health
hazard.
Dams disrupt rivers hence marine life is
affected.
The reservoir dam takes more space,
displacing people and animals and has
an environmental and socio economic
impact on local ciommunities i.e.
Lesotho Highland Water Scheme and
Cahorra Bassa Hydro Elctrical Scheme.

Choose one from list the above. (6)

1.2 One can be infected with HIV/AIDS through blood contact and sharing of
needles. (2)

1.3 Marketing of the product in order to determine whether the product meet the 
needs of people should follow.  (2)

[10]
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Question 2
The Technological Process

2.1 
Investigate

This step involves an identification of clear statement of the problem. A clear
statement of what to do to solve the problem is mentioned. An intensive investigation
and research at the industry, shopping malls, major retail outlets and relevant places is
done in order to obtain information about existing possible solutions about the
problem. This involves analysing of existing products. After obtaining information the
designer is in a position to develop specifications for the identified problem.  (2 ½)

Design

After gathering information about the problem, the designer is able to generate
possible design solutions to the problem. Designing is basically coming up with a new
ideas for solving the problem. It is at this stage where drawing skills to express the
ideas becomes important. After brainstorming ideas, the final idea should be
developed and model be made where possible.

The working drawing is developed to illustrate the parts and dimensions of the chosen
idea.   (2 ½)

Making

This stage involves the practical hands-on activity of using tools and materials to
realise the chosen idea to solve the problem. The making requires the safe use of
tools. (2 ½)

Evaluate

This stage involves the testing and evaluation to ensure whether the product solves the
problem it intends to solve. The product should be subjected to real-life context

simulating the situation in which it is going to operate. People should be invited to
express their views about the product through questionnaires and interviews. (2 ½)

[10]
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Question 3
Occupational Health and Safety

3.1.1

(a) Operating machines without authority of instructor/educator.
(b) Failure to warn others about dangerous situations.
(c) Not wiping up oil and grease, especially on the floor.
(d) Running in the workshop/laboratory
(e) Handling tools or material in an unsafe manner.
(f) Shouting to distract or frighten somebody doing a specific job.

Shouting could also give somebody a fright and cause injuries
and should be avoided at all times.

(g) Fooling around or playing games in the workshop
(h) Moving around the workshop or laboratory in an unorderly

manner.
(i) Placing obstructions in passages and walking areas.
(j) Not observing painted zones for safety reasons

(3)

3.1.2

(a) Inadequate guards or protection on machinery.
(b) Defective tools, equipments, plugs, and conductors.
(c) Poor housekeeping.
(d) No relevant signs indicating passages & walkways
(e) No safety instructions in the workshop.
(f) Unsound electrical supply points and machinery.
(g) Insufficient ventilation.
(h) Poor Lighting.
(i) Poor maintenance of equipment.
(j) Unsafe storage facilities i.e. paint stores. (3)

3.1.3

A person performs unsafe acts; it is an action or series of actions that has undesired
consequences including loss of property and or risk of injury and or death.

Unsafe conditions exist outside a person and are not a direct result of an action, but
have the same outcome as the statement above.

(2)
3.1.4

Costs in a form of workmen’s compensation and lawsuit
Loss of company profit as a result of shortage of personpower

(2)
[10]

Any three

Any three
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Question 4
Use and care of Tools and Instruments

4.1
• The multi-meter selector switch would be set onto the Ohms scale.
• The leads would be placed in the common connection and the Ohm

connection.
• The leads would then be connected across whatever is to be checked.
• The reading would indicate continuity or open circuit. (4)

4.2 The internal resistance of an ammeter meter is very low, therefore if the meter
was connected in parallel with, for example 220V, this would lead to a
potentially high current flow that could be dangerous and damage the meter.

(4)

Note:
An ammeter is connected in series with any circuit if it is connected correctly. 

4.3
• All tools must be checked regularly for defects or damage.
• Electric tool cables should be loosely coiled, free of twists and kinks, and

stored with the tools.
• Use correct tool for the relevant job.
• Each tool has a storage place and is stored in its place.
• Disconnect power from tool not being used. (2)

Note:
Learners can offer other correct and relevant answers as well.

[10]
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Question 5
The Principles of Magnetism

5.1.1 
• The direction of the lines of force at any point in a non-magnetic

medium is from north to south
• Each line of the magnetic flux forms a closed loop
• Lines of magnetic flux never intersect
• Lines of magnetic flux always try to shorten themselves
• Lines of magnetic flux which are parallel and in the same direction

repel one another
(4)

5.1.2 
• Permanent magnets are magnets which hold their magnetism for longer

periods
• Electromagnets are those which retain their magnetism as long as there is a

current flowing through the solenoid, when the current stop flowing they also
loose their magnetism
 (4)

5.1.3 
• The lifting magnets use the principle of electromagnetism.
• When the lifting magnets is above the truck, the operator switches the current

flowing to the electromagnet off
• The electromagnet then looses its magnetism thus releasing the scrap metal.

 (3)
5.1.4 

• Increasing the current flowing through the electromagnet thus increasing the
magnetic flux.

• Inserting an iron core inside the solenoid thus concentrating the magnetic field
lines

• Increasing the number of turns of the solenoid thus increasing the field
strength of the magnet.

• Making use of super conducters that have extremely low resistance thus
enabling very high currents to flow, resulting in extremely high magnetic
fields. (4)

[15]

Any four
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Question 6
The principles of Electricity

6.1 Ohms Law states that the current flow in a circuit is directly proportional to
the voltage across a circuit and inversly proportional to the resistance of a
circuit, provided the temperature remains constant. (4)

6.2 The temperature coefficient of resistance is the increase in unit resistance per
unit rise in temperature from 0O C. (3)

6.3 
R1  = 12Ω
R2  = 9Ω
R3  = 4,7Ω
VT = 12V

6.3.1
1 1 1

1 2R R RP
= +

      = 
12
1  + 

9
1

      = 
108

129 +

      = 
108
21

PR∴          = 
21

108

      =    5,14 Ω

 RT   = Rp + R3
        =  5,14 + 4,7
        =  9,84 Ω (6)

6.3.2

6.3.2.1. A1 is the total current = IT

IT = 
T

T

R
V

   =  
84,9

12

   =   1,22A
(3)



8

6.3.2.2 
Method A (Used when learner usesVRP Method B
but learner does not receive extra credit
for this mehod)

V1       = VR3
VR3    = VT - VRP
          =  12 – 6,27

                    =  5,73 V (3)

6.3.2.3 A2 is the current in R2 = IR2

         VR2    = VRP

VRP   = IT RP
          = 1,22 x 5,14
          = 6,27 V

IR2      = 2

2

RV

R

             = 
9
27,6

          =   0,7A
(5)

6.3.3
Method A Method B

PR3    =  (IR3) 2 x R3
          =  1,22² x 4,7
          =  7 W

(4)
Note:

= Indicates that the calculation is complete. Please do not penalize learners
that do not use this notation correctly.

6.4 If R1 were removed from the circuit the total resistance of the circuit would
increase.
Motivation:
In a parallel circuit the equivalent resistance decreases as more resistors are
added in parallel and visa versa. (2)

[30]

1 3

1.22 4.7
5.734

TV I R
A

V
Ω

= ×

= ×
=

⎯⎯⎯⎯⎯→

5.73 1.22
6.995
7

P V I
V

Watt
Watt

= ×
= ×
=
=uuuuuuuuuuuuuur
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Question 7
Principles of Electrostatics

7.1.1

Charge
With the switch at A, the capacitor is charging. Current flows from the battery
through the capacitor. The electrons move to one plate, but they do not jump
the insulating gap inside the capacitor. They collect on the surface of the
plate.

Meanwhile, electrons are removed from the other plate from the abundance
that is always there in metals. That gives the plate a net positive charge. And
removing the charge completes the path around which current flows.

The current is always the same on both terminals of a capacitor. You can't
move charge into one terminal without removing it from the other.

As the current flows from the battery to the capacitor, it travels through the
LED. This emits light during the charging cycle, and then dims and finally
turns dark when the capacitor is fully charged. 
Discharge
With the switch at C, the capacitor is connected to the 1-ohm resistor. What
happens? The charges stored in the capacitor's electric field now have an
escape route. They can finally flow from one plate to the other, by travelling
through the resistor.

The rate of charge travel (current)
depends on the circuit resistance,
and also on how hard it is pushed
by the strength of the internal
electric field (voltage).
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(4)



11

7.1.2
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Capacitors are designed to store electric charges. The simplest capacitor is made of
two metal plates, separated by an insulator. If the two plates are connected to opposite
terminals of a battery of voltage V, electric field in the space between two plates exist.
Static electric fields arise from electric charges, due to accumulation of electric
charges on the plates through the flow of current from the battery. The presence of
electric fields indicates the presence of equal positive and negative charges on the two
plates. The charges will remain on the plates even after the supply voltage is removed,
until they are fully discharged through a load, e.g resistor.  (6)

Ref: http://hyperphysics.phy-astr.gsu.edu/hbase/electric/airtank.html#c1

[10]

Question 8
Electronic Components

8.1.1 180kΩ (2)

8.1.2 4.7kΩ (2)

8.2.1 Coil (1)
8.2.2 Diode (1)
8.2.3 LED (1)
8.2.4 Capacitor (1)
8.2.5 Light dependant resistor (1)

8.3.1 When forward biased, it conducts current freely
When reversed biased, it acts like an open switch and no current passes
through the diode

(2)
8.3.2 When there is no light falling on the resistor, it has a high internal resistance

When light falls on the unit it becomes a reasonably good conductor
(2)

[13]
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Question 9
Power Source

9.1

(a) cell (b) battery (2)

9.2.1 Silver oxide cell (1)
9.2.2 Carbon zinc cell (1)
9.2.3 Alkaline cell & Silver Oxide Cell (2)
9.2.4 Carbon zinc cell (1)
9.2.5 Silver oxide, because it last longer (3)

9.3

Two advantages of primary cell Two disadvantages of primary cell
Less expensive Cannot be recharged
Produced in different sizes Last for short time
Two advantages of secondary cell Two disadvantages of secondary cell
Last longer Can be too bulky to carry
Produce more voltage More expensive than primary cells
Can be recharged

(8)

9.4

Electromotive force (EMF) is electrical pressure from power supply that pushes
electrons to flow through a circuit. It is that which measure between the terminals of a
battery cell (e.g 1,5 V) before connected to the circuit.

Potential difference (Pd) is the difference in electrical potential between two
terminals of a battery cell when connected to a circuit. That it, is that electrical
pressure (emf) minus circuit resistance, i.e Pd = Emf – Ir, it is emf minus voltage drop
due to internal resistance of the supply.

(4)

9.5 V = Ir
4,34 = 0,4 A x r
r =  4,34/0,4

=  10,85 Ω

(8)
[30]

Note:
The drawings are added for clarity purposes only.

Transistor
Radio

Rinternal
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Question 10
Logic Concepts

10.1 

Binary
Value

Decimal
Value

Example 01002 410
10.1.1 00112 310
10.1.2 101012 2110
10.1.3 110012 2510

(3)

10.2 
AND – Gate Truth Table

A B L
0 0 0
0 1 0
1 0 0
1 1 1

(5)

10.3

(6)
[17]
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Question 11
Protective Devices

11.1

11.1.1 Spark Suppressor
11.1.2 Armature
11.1.3 Coil
11.1.4 Load screw for fastening wires to subcircuit (4)

11.2 To protect the electrical circuits for burning, causing fire, and overloading of
circuits. (2)

11.2 Fuse. When more current than the rated one is passing through the fuse the wire
will burn and melt off thereby opening the circuit between supply and load.

(3)
[10]

Question 12
Single-phase Circuits

12.1

    L

N

       L

      N

(5)

X

X
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12.2 The purpose of the distribution board is to mount safety switches, neutral and
earth bars in and separates the various subcircuits from the main supply. (5)

12.3 When three heat switching is used:
• Two elements will be connected in series for low.
• Only one element will be connected for medium
• Two elements will be connected in parallel for high (5)

12.4 A thermostat automatically maintains the temperature of a heating or cooling
appliance within a certain tolerance.  (5)

[25]

Question 13
Communication Systems

13.1
13.1.1 (8)

Applying an audio signal to the varicap diodes in the circuit example
given in the Oscillator discussion will change the frequency of the
oscillator in accord with the modulation. This increases the frequency
swing with increased audio loudness, and the rate of swing with
increasing audio frequency  - hence providing Frequency Modulation. 

In VHF hand-held transceivers, the oscillator will be generated by a
phase-locked-loop to get "channel switching" facilities. Applying the
audio signal to the PLL may then generate the frequency modulation. 

The Frequency Multiplier stage is an RF amplifier with a tuned output -
the output tuned to a harmonic of the input signal. 

Ref:
http://www.nzart.org.nz/nzart/examinat/Amateur%20Radio%20Study%
20Guide/Course%20Files/Transmitter%20Block%20Diagrams/STUDY
%20NOTES%20-
%20TRANSMITTER%20BLOCK%20DIAGRAMS.htm
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13.2 

The telegraph is very similar to the simple buzzer project,
but it includes a light (LED) and a connector that you can

attach to another buzzer to create a simple telegraph. By connecting more
than one buzzer, you can signal someone with another box across the room.

To use the buzzer, simply press the button and the light will light and the
buzzer will buzz. To buzz another box, first connect the two with the
connecting wire. When the button on either box is pressed, the buzzers and
lights on both boxes will operate. (2)

[10]

Total [200]
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ELECTRICAL TECHNOLOGY GRADE 10

FORMULA SHEET FORMULEBLAD
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