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 Acknowledgements 

 

Each activity in this booklet has been aligned to the Australian Core Skills framework (ACSF) * 

Indicators of competence so that they are at the levels appropriate to the delivery of language, 

literacy and numeracy skills underpinning the units of competency. 

• *The “Title to and Intellectual Property rights in relations to the Australian Core Skills Framework 

are owned by the Commonwealth of Australia ” 

 

Units of Competency and minimum required levels of reading, writing, numeracy, oral 

communication and learning skills 

The following table provides the minimum level of reading, writing, oral communication and 

learning skills that is required for each unit of competency. 

 

ACSF 

Reading 

Skills Level 

ACSF 

Writing 

Skills Level 

ACSF Oral 

Communication 

Skills Level 

ACSF 

Numeracy 

Skills Level 

ACSF 

Learning 

Skills Level 

3 3 3 3 3 

 

© All rights reserved. No part of this publication may be reproduced, stored in retrieval system or transmitted in any form or by any 

means, electronic, mechanical, photocopying, recording, or otherwise, without the prior permission of Teach2Learn Pty Ltd  

In order to use this workbook you will need to purchase the Beginner kit - 

 

http://www.makeuseof.com/tag/4-best-starter-kits-arduino-beginners/ 
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Hand and power tools and their application  

Hand and power tools and their application to an extent indicated 

by the following aspects: 

 

• T1 Mechanical drawing interpretation and sketching   

• T2 Workshop planning and materials   

• T3 Measuring and marking out   

• T4 Holding and cutting   

• T5 Drills and drilling   

• T6 Tapping and threading   

• T7 General Hand Tools   

• T8 Joining techniques   

• T9 Portable electric power tools   

• T10 Sheet metal work   

• T11 Low tolerance measurement   

• T12 Dismantling and assembly techniques      
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Activity 1 - Electrical Safety 

Electricity can shock, burn, damage nerves and internal organs and can kill people if the proper 

OHS measures are not taken. The effect of electricity on the body depends on the amperage of the 

circuit and the duration of exposure. The body has a low natural resistance to electrical currents that 

can be increased by wearing appropriate OHS equipment. 

Equipment used when working on a low current circuit would be minimal but still essential in a 

workshop. Some of the main safety items that should be easily accessible in an electrical workshop 

or when working at home include: 

First Aid Kit - Rubber soled shoes - Eye wash station - Fire Blanket or Extinguisher – Breathing 

apparatus (if using lead based solder) – rubber gloves 

 

Note – Always switch off the power source when working on any type of electrical circuit even a 

battery can give you a nasty shock especially if it is amplified by the circuit.  

 

A Properly functioning electrical circuit should generate little heat if it has been built correctly with 

the appropriate components such as the right Ohm resistors etc. When a device is malfunctioning it 

can cause the conductive materials in the circuit to heat up which can lead to damaged components, 

overheating and electrical fires. To avoid these issues any electrical devices that are in a workplace 

must be tested and tagged by a qualified person. 

There are different test scheduling requirements for different types of equipment that differ slightly 

from state to state in Australia, in Victoria the regulation are as follows: 

-Switch boards with Residual Current Device (RCD) installations must be tested every 6 months 

-Hand held power tools, soldering irons, vacuum cleaners, welding machines which are regularly 

plugged in and unplugged require testing every 12 months 

-Other appliances such as fridges, computers and stoves which are rarely unplugged require testing 

every 5 years 

 

Any of these electrical hazards that can result in death if not using appropriate OHS equipment and 

supervision of a qualified professional: 

-Malfunctioning high current electrical equipment  

-Installations such as switchboards and junctions 

-Restricted areas such as plant and lift motor rooms 

-Working on any circuit connected to 240V AC Mains 

 

Fill in the questions on the following page 
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Activity 1 Electrical Safety – Questions 

Answer the following questions about electrical safety referencing the information on the previous 

page. 

 

Name 2 jobs that you would not perform without a professional present: 

___________________________________________________________________________ 

___________________________________________________________________________ 

 

Why do circuits overheat? 

___________________________________________________________________________ 

___________________________________________________________________________ 

 

Why might you need a breathing apparatus when working on a circuit? 

___________________________________________________________________________ 

___________________________________________________________________________ 

 

How often do soldering irons need to be tested and tagged in the workplace? 

___________________________________________________________________________ 

 

Name 2 OHS items you should have in the workshop: 

_______________________________  ________________________________ 

 

What defines the amount of damage an electrical shock has on the human body? 

___________________________________________________________________________ 

___________________________________________________________________________ 
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Activity 2 - Multimeters  

A multimeter is used to make various electrical measurements, such as 

voltage current and resistance. It is called a multimeter because it 

combines the functions of a voltmeter, ammeter, and ohmmeter. 

Multimeters may also have other functions, such as diode and continuity 

tests. The descriptions and pictures that follow are specific to the Jaycar 

mini digital Multimeter, but other multimeters are similar.  

Important note: The most common mistake when using a multimeter is 

not switching the test leads when switching between current sensing and 

any other type of sensing (voltage, resistance). It is critical that the test 

leads be in the proper jacks for the measurement you are making.  

Safety Information  

• Be sure the test leads and rotary switch are in the correct position for the desired 

measurement.  

• Never use the meter if the meter or the test leads look damaged.  

• Never measure resistance in a circuit when power is applied.  

• Never touch the probes to a voltage source when a test lead is plugged into the 10 A or 300 

mA input jack.  

• To avoid damage or injury, never use a meter on circuits that exceed 4800 watts.  

• Never apply more than the rated voltage between any input jack and earth ground 

• Be careful when working with voltages above 60 V DC or 30 V AC rms. Such voltages 

pose a shock hazard.  

• Keep your fingers behind the finger guards on the test probes when making measurements.  

• To avoid false readings, which could lead to possible electric shock or personal injury, 

replace the battery as soon as the battery indicator appears 

 

Answer the following questions about the multimeter: 

You should never use a multimeter on circuits above __________________ Watts. 

Voltages above _________ AC and __________ DC are dangerous to humans. 

Why is it called a multimeter? 

___________________________________________________________________________ 

What other functions does the multimeter have 

___________________________________________________________________________ 
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Activity 3 - Using a Multimeter  

Range  

A multimeter will only display a correct reading when the dial is set to the appropriate number 

range. For example, if a resistor is 100k Ohms and the dial is set at 200 Ohms the metre will still 

read 0000. To accurately measure the resistor the dial needs to be on the 200k Ohms setting and the 

meter should read 100 or 100.00 meaning 100k Ohms. 

AC and DC Voltage 

When measuring voltage using a digital multimeter, the probes are simply placed across the two 

points where the voltage is to be measured. It is best practice to connect the COM or Common 

connection that is normally the negative connection to the lower voltage or the chassis or zero volt 

line. The range should be set to one well above any expected voltage, and then reduced accordingly 

to provide the most accurate reading. 

Resistance  

Connect the leads to correct ports on the multimeter and place a probe on either side of a resistor to 

find its total resistance. You may have to switch between range settings to find the resistance. Make 

sure to turn off the power source and allow time for all capacitors to discharge as an external 

voltage across a component will give invalid resistance readings. It is best practise to measure 

resistors when removed from the circuit.  

Current  

When measuring current with a multimeter it is necessary to place the multimeter so it breaks the 

circuit and the current actually flows through the multimeter. To avoid injury, do not attempt a 

current measurement if the open circuit voltage is above the rated voltage of the meter. To avoid 

blowing an input fuse, use the 10 A jack until you are sure that the current is less than 300 mA.  

Questions: 

Why should you turn off the power source when measuring resistors? 

___________________________________________________________________________ 

What is the COM input for? 

___________________________________________________________________________ 

What is the difference between measuring Current and Voltage? 

___________________________________________________________________________ 

__________________________________________________________________________________ 

 

 



V 1 6/14 

 

© Teach2Learn Pty Ltd Electrotechnology UEENEEE102A - Fabricate assemble and dismantle utilities industry components Page 8 of 14 

Activity 4 - Multimeter Practical 

 

Measure 3 resistors from the pack with the multimeter and write the colour code and resistance 

reading: 

Colour code     Resistance value 

_______________________________  ________________________________ 

_______________________________  ________________________________ 

_______________________________  ________________________________ 

Measure the current and voltage of the battery provided in the breadboard pack 

Voltage : _______________________ Current : _______________________________ 

Measure the current and voltage of a battery around your house 

Voltage : _______________________ Current : _______________________________ 

 

What setting on the range dial that would be used for measuring: 

Component    Range    V, A, Ohm 

100k ohm resistor  _____200____________ ________Ohm___________ 

6V Battery   ____________________ _______________________ 

30 ohm resistor  ____________________ _______________________ 

24V Battery   ____________________ _______________________ 

20A Current   ____________________ _______________________ 

20mA Current   ____________________ _______________________ 
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Activity 5 - Dealing with Unplanned events 

You have had an incident at work where someone has been electrocuted by a high voltage circuit 

and you are the first on the scene. 

NOTE: Never work alone with electricity. A co-worker could save your life in the event of an 

accident. Never enter an area where electrical equipment is used if the floor is wet. If there is a fire, 

do not attempt to put it out with water. Use a fire extinguisher made for electrical fires. Fire 

extinguishers for use on electrical fires will be labeled as a C, BC, or ABC extinguisher 

You should act calmly and appropriately to the situation and take the following steps to deal with 

this type of situation: 

 

1. Do not touch the victim or the source of electricity as the current can pass through their body into 

yours as well. 

2. Break the current. Shut off the current at the power box. Turn off the current at the circuit 

breaker or fuse box. If no shut off is immediately available, use a non-conducting item to move the 

victim, such as a wooden broomstick, blanket, or rope. If they are holding onto a wire or other 

conductor, attempt to knock their hand free with a stick or dry towel. 

3. Call for emergency assistance and make sure to tell the operator of the type of injury and the 

estimated severity. Also tell the operator that you may need an AED or Automatic External 

Defribulator to resuscitate the victim. 

4. If the victim is unconscious check to see if they are breathing and have a pulse. Electric shocks 

can knock a person unconscious stop their breathing and stop the heart. If the victim is not 

breathing, begin CPR. 

CPR: Put your ear close to the victim's nose and mouth, and listen for slight breathing. If the victim 

is coughing or breathing normally, do not perform CPR. Doing so could cause the heart to stop 

beating.  

Place the victim on his or her back. Make sure he or she is lying as flat as possible - this will 

prevent injury while you're doing chest compressions. Place the heel of one hand on the victim's 

breastbone, exactly between the nipples. Place your second hand on top of the first hand, palm-

down. Position your body directly over your hands, so that your arms are straight and somewhat 

rigid.  

Perform 30 chest compressions. Press down with both hands directly over the breastbone to 

perform a compression then two breaths into the victim’s mouth. You should press down on the 

chest by about 2 inches (5 cm) in a relatively fast rhythm.  

 

 

 

http://www.wikihow.com/Save-Electricity
http://www.wikihow.com/Use-a-Fire-Extinguisher
http://www.wikihow.com/Do-CPR-on-an-Adult
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Activity  5 -Dealing with Unplanned Events continued……….. 

 

5. Do not attempt to move the victim unless they are in further danger, they may have injuries your 

unaware of 

6. Cover the victim with a blanket and stay with them for moral support until help arrives. 

Answer the questions below about dealing with a electrocution: 

What is the first thing to consider when discovering someone who is an electrocution victim? 

___________________________________________________________________________ 

___________________________________________________________________________ 

What effect can electricity have on the human body? 

___________________________________________________________________________ 

___________________________________________________________________________ 

What do you do if the victim is unconscious? 

___________________________________________________________________________ 

___________________________________________________________________________ 

What might you need to tell the emergency services to bring with them in your call for help? 

__________________________________________________________________________ 

Should you put out an electrical fire with water?  

___________________________________________________________________________ 

What type of extinguishers can be used an electrical fire? 

___________________________________________________________________________ 

How many chest compressions in CPR before the 2 breaths? 

___________________________________________________________________________ 
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Activity  6 - Different types of fire extinguishers 

When dealing with an electrical fire (also known as Class C fire) one cannot simply use a standard 

fire extinguisher as it may result in spreading the fire or causing the electrical current to be drawn 

back into the user. Fire extinguishers for use on electrical fires will be labeled as a C, BC, or ABC 

and contain either a dry chemical spray or Carbon dioxide. 

 

The following types of materials which would burn in a Class C fire are:  

• Computers 

• Energized or energy active electrical equipment 

• Electrical sources 

• Fuse boxes 

• Wiring 

 

Sensitive electrical sources or electrical equipment such as computers, televisions, or wireless 

devices affected by fire may have residue left once the fire has been put out when using dry 

chemicals. CO2 fire extinguishers do not leave residue trace unlike Dry Chemical fire 

extinguishers.  

 

 

Carbon dioxide extinguishers are identified by their large horn 

and absence of a pressure gauge. They are also usually clearly 

labelled with C02. 

 

 

Dry chemical extinguishers have no horn but do have a pressure gauge. These 

factors alone are not enough to determine the type of extinguisher though as many 

other types have gauges and no horn so the label must be carefully checked before 

spraying on an electrical fire. 

 

 

 

 

 

 

 

http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=9fx2d1TaaR-_TM&tbnid=iaY-CreTDSkMFM:&ved=0CAUQjRw&url=http://www.easyfiresafety.co.uk/co2-fire-extinguishers/&ei=qciHU-SKGMP0kQXszIDQBA&psig=AFQjCNG6rZcKjbxekmY00LKBm8dqq0E6Bg&ust=1401494037255389
http://www.google.com.au/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=giilIOdhuiB7SM&tbnid=Wvbd0kxDutBwtM:&ved=0CAUQjRw&url=http://www.kingfire.com.au/powder-fire-extinguishers/&ei=O8mHU5P3BY-lkgW3yIH4Cw&psig=AFQjCNE8ONMimtpPPgD9cEjApBP6bro-rQ&ust=1401494180306419
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Activity 6 - Fire extinguisher question 

Answer the following questions about fire extinguishers: 

What are the codes of extinguishers used for electrical fires? 

___________________________________________________________________________ 

Which extinguisher would you use (C02 or Dry chemical) on a recording studio electrical fire and 

why? Knowing there is expensive equipment in there that should not be damaged. 

___________________________________________________________________________ 

___________________________________________________________________________ 

Why is selecting the appropriate extinguisher for the job important? 

___________________________________________________________________________ 

___________________________________________________________________________ 

 

Name something nearby to you that if on fire would be considered a class C fire: 

___________________________________________________________________________ 

 

What are the features that define a C02 extinguisher? 

___________________________________________________________________________ 

 

What are the features that define a Dry chemical extinguisher? 

___________________________________________________________________________ 
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Activity 7 - Measuring precise lengths  

A Vernier Caliper is a measuring device that uses the Vernier scale to measure objects more 

precisely than a ruler or tape measure. This instrument provides different methods of measuring 

different objects including ways to measure external or internal dimensions as well as finding depth 

measurements.  

The lower and upper section of this scale is comprised of both inch and metric measurements.  

The picture below describes the Vernier Caliper’s parts and its functions.  

 

The rail (4) allows sliding to occur on the main scale (7) moving the Vernier scale (3) while the 

fixed jaw (11) remains in place so the precise measurement is found. Also, draw back and forth (9) 

the instrument's jaws (parts 1 and 10) to adjust the Caliper. The indicated measurement is found at 

the left of the Vernier scale (3 and 8) either in inches or centimetres. The sliding jaw (9) and the 

depth probe (5) are connected to and move along with the Vernier scale. Depth measurements are 

taken by the use of the front end of the rail (6).  

1. Inside jaws: Internal length measurements are found by using this part.  

2. Retainer or locking screw: This part blocks the instrument's movable parts in order to 

transfer between measurement methods easily. 

3. Vernier scale (inch) 

4. Rail (inch)  

5. Depth probe: The part used in order to find depth measurements 

6. Front end of the rail 

7. Main scale (mm)  

8. Vernier scale (mm)  

9. Sliding Jaw 

10. Outside jaws: This part makes measuring external lengths possible. 

11. Fixed Jaw  
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Activity 7 - Measuring precise lengths questions 

 

Answer the following question about the Vernier Caliper referencing the information on the 

previous page:  

 

Which part measures the depth of an object? 

___________________________________________________________________________ 

Can the caliper measure metric and imperial measurements? 

___________________________________________________________________________ 

What are the outside jaws for? 

___________________________________________________________________________ 

What does the locking screw do? 

___________________________________________________________________________ 

What are the inside jaws used for? 

___________________________________________________________________________ 

When would you use a Vernier Caliper rather than a tape measure? 

___________________________________________________________________________ 

 

 

 

 

 


