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General comments
Students who undertook the 2024 VCE VET Integrated Technologies examination consistently completed the majority of the paper, with most attempting every question in both the multiple-choice and extended response sections.
Areas for improvement include:
careful and accurate application of formulas
the use of engineering notation
the ability to identify and interpret standard electrical and electronic symbols used throughout the examination.
Within the range of practical production activities in the VET program, students should engage with simple, dimensioned engineering drawings. Students consistently demonstrated a limited understanding of the standard conventions for applying dimensions in such drawings.
Ohm’s Law was often applied correctly; however, it was apparent that many electrical and electronic concepts were not well understood. This gap may be related to the nature of project work students undertake during the two years of the VET program.
It is highly recommended that students familiarise themselves with the published standard table of electronic symbols as used in these examinations and published online by the VCAA.
Specific information
This report provides sample answers, or an indication of what answers may have included. Unless otherwise stated, these are not intended to be exemplary or complete responses.
The statistics in this report may be subject to rounding, resulting in a total of more or less than 100 percent.


Section A – Multiple-choice questions
Correct answers in the following table are in bold type in shaded cells. 
	Question
	Correct answer
	% A
	% B
	% C
	% D
	Comments

	1
	A
	83
	17
	0
	0
	

	2
	A
	83
	17
	0
	0
	

	3
	D
	0
	50
	17
	33
	The nominal RMS voltage from a power point in Australia is 230–240 V AC.

	4
	C
	17
	0
	83
	0
	

	5
	D
	17
	0
	33
	50
	


	6
	A
	83
	17
	0
	0
	

	7
	A
	50
	33
	0
	17
	As the voltmeter and ammeter are connected in series in the circuit, the supply voltage (40 V) will appear across the voltmeter. Consequently, effectively no current (0 A) will flow.

	8
	D
	33
	17
	17
	33
	P-P voltage is directly read from the waveform, 10 V/division. 





	9
	D
	17
	0
	0
	83
	

	10
	D
	0
	0
	67
	33
	The most likely hazard when carrying a new sealed lead-acid car battery is dropping it, which could cause significant injury to the feet. Therefore, Option D is the most appropriate form of PPE. Option C is incorrect as, while there is a small risk of acid leakage, woollen gloves are not suitable for handling hazardous materials and offer no protection against acid. Wearing woollen gloves could cause the battery to slip and be dropped by the person holding it. 

	11
	C
	17
	33
	17
	33
	


	12
	B
	0
	100
	0
	0
	

	13
	C
	0
	50
	17
	33
	Switch mode power supply (SMPS) technology is highly efficient, using high-frequency switching to minimise energy loss and heat generation. Option A is incorrect as a Zener diode power supply dissipates excess energy as heat, leading to low efficiency.

	14
	B
	83
	17
	0
	0
	The symbols for both first (Option A) and third (Option B) orthographic projection look similar. However, the layout of views – specifically showing the plan view above the elevation view indicates that it is a third angle projection. This is a standard international engineering drawing symbol.

	15
	B
	0
	100
	0
	0
	

	16
	A
	67
	17
	17
	0
	Sn = tin, Pb = lead

	17
	B
	0
	100
	0
	0
	

	18
	A
	83
	0
	17
	0
	

	19
	C
	17
	0
	83
	0
	

	20
	C
	0
	0
	100
	0
	


Section B
Question 1
	Mark 
	0
	1
	2
	3
	Average

	%
	18
	18
	27
	36
	1.9


The diagnostic tools were all devices that students should have encountered over the two years of the VET program. The industry acronyms of DMM (digital multimeter) and CRO (cathode ray oscilloscope) were intentionally used. The symbols for these devices are shown in the table of electronic symbols available on the VCAA website.
Possible responses are provided below.
	Diagnostic tool 
	Benefit

	test lamp 
	simple to use; visual feedback; immediate result

	DMM
	allows for a range of settings; versatile; provides an accurate numeric measurement reading

	CRO
	produces visible waveforms for analysis


Question 2a.
	Mark 
	0
	1
	2
	Average

	%
	8
	50
	42
	1.4


The concept of electrical power related to the tiny size of the SMD resistors was not clearly expressed by students. The small physical size effectively limits the power rating of these devices. If the current exceeds the power rating, the SMD resistor will overheat, resulting in it burning out and becoming open-circuited.


Question 2b.
	Mark 
	0
	1
	2
	Average

	%
	8
	42
	50
	1.4


The tiny size of the SMD resistor would not allow for sufficient coloured paints to be applied, and the numbering (micro-printing) method is now more reliable and less prone to reading errors by users or smart fabrication machinery.
The option to use microprint exists now with nano printing technology. This was not available when axial resistors were first made.
Question 2c.
	Mark 
	0
	1
	2
	Average

	%
	50
	8
	42
	0.9




This question required students to refer to the following information from the formula sheet[image: A diagram of a number of numbers

Description automatically generated].
Question 2d. 
	Mark 
	0
	1
	2
	Average

	%
	50
	167
	33
	0.9


In general, the responses provided to this question were not specific enough.
‘Tolerance’ is a common engineering term. All electronic components, including SMD resistors, have specific tolerances (or the given range of accuracy to which they are manufactured). This is expressed as a ±% (percentage) of the stated resistance value.


Question 2e.
	Mark 
	0
	1
	2
	3
	4
	5
	Average

	%
	0
	0
	0
	0
	17
	83
	4.9


This question was answered well, with students referring to the formula sheet or using their own knowledge.
Possible responses are provided below.
	E series range 
	Tolerance (%)
	Tolerance colour code

	E192
	0.5
	green

	E96
	1
	brown

	E48
	2
	red

	E24
	5
	gold

	E12
	10
	silver


Question 3
	Mark 
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	Average

	%
	17
	25
	8
	0
	8
	8
	33
	0
	0
	0
	3.2


Many students were unable to identify all of the symbols. When symbols were correctly identified, students provided a wide range of functions or purposes, often citing specific applications of the devices in everyday electronic items, particularly those used in cars and consumer products. 
Students are reminded to familiarise themselves with the standard table of electronic symbols as published on the VCAA website. 
Possible responses are provided below.
	Electronic Symbol
	Device name
	Device function or purpose
	Specific application where device may be used

	[image: A black symbol with a cross and a arrow

Description automatically generated]
	Variable DC Power Supply
	Provide a variable DC power to a circuit at the required voltage as set on the power supply
	The test bench where a variable DC power supply is used and different DC voltages are required. 

	[image: A black circle and rectangle with a white background

Description automatically generated]
	Microphone
	A transducer device that receives audio inputs and converts them into electrical signals for the circuitry. 
	The audio input device on every mobile phone.

	[image: A black circle with two black rectangles

Description automatically generated]
	Motor
	A device that converts electrical energy to a rotary movement.
	The device that provides the vibrations in each mobile phone.





Question 4a.
	Mark 
	0
	1
	2
	3
	Average

	%
	0
	25
	8
	67
	2.4


This question was answered well. 
All capacitors in the shown network are 10 µF / 10 V.
Students needed to identify the series and parallel combinations, and apply the appropriate calculations to determine the total capacitance (CT) of the capacitor network. The formulas used are the inverse of those used for resistors in series and parallel. 
Most students calculated the network correctly, as shown below.


Question 4b.
	Mark 
	0
	1
	2
	Average

	%
	50
	8
	42
	0.9


The minimum voltage rating of 10 V was a satisfactory answer as this was successfully used by the circuit. It could be justified to upgrade to a common standard capacitor rating of 25 V, particularly if the capacitors were the same size.
Question 5a.
	Mark 
	0
	1
	2
	3
	4
	5
	Average

	%
	18
	18
	9
	0
	0
	55
	2.9


In general, this question was answered well. Care had to be taken to correctly document the network to ensure that it was written down correctly. Students are encouraged to draw on the diagram to group components and determine the resistance of the individual groups. 
Most students adopted the following documentation technique.




Question 5b.
	Mark 
	0
	1
	2
	Average

	%
	18
	0
	82
	1.7


This question was generally answered well. Partial marks could be awarded when an incorrect resistance value was applied from an earlier calculation. 
Where the calculation of 40 Ω was applied, most students calculated the total current correctly, as shown below.

  
Question 5c.
	Mark 
	0
	1
	2
	Average

	%
	27
	9
	64
	1.4



Some students did not determine that the circuit could be simplified toresistors in series. However, once this was understood, determining that the 80 V would be equally divided across the network was relatively straightforward.

A range of different techniques to solve this were accepted, as long as the voltage on the voltmeter,  was correctly determined. 
A possible solution is provided below.




Question 5d.
	Mark 
	0
	1
	2
	Average

	%
	27
	18
	55
	1.2


This question was generally answered well. Partial marks could be awarded if the student had incorrectly calculated the current drawn and applied this to determine the power (watts). 
A possible solution is provided below.





Question 6a.
	Mark 
	0
	1
	2
	Average

	%
	17
	42
	42
	1.3


This question was answered well.
Earth or Ground symbol was the preferred answer, where the common connection to Ground, Earth or Negative is made.
Question 6b.
	Mark 
	0
	1
	2
	Average

	%
	17
	58
	25
	1.1


Commonly in this type of circuit the resistors R1 and R2 can be changed or replaced with trimpots if frequency and pulse width are to be modified. Some students recognised that C1 also influenced the RC timing combination and were awarded marks.
Question 6c.
	Mark 
	0
	1
	Average

	%
	67
	33
	0.4


The letter K beside D1 indicated the cathode (negative) connection of the LED.
Question 6d.
	Mark 
	0
	1
	Average

	%
	50
	50
	0.5



The function of is as a current-limiting resistor for the LED. Some students identified it as providing the required Vd (voltage drop) for the LED, which was accepted.
Question 6e.
	Mark 
	0
	1
	2
	Average

	%
	8
	50
	42
	1.4


Pin 1 is identified as the pin directly left of the circular indentation.
Pin 1 is identified as the pin on the left of the notch on the IC, when the notch is at the top. 


Question 6f.
	Mark 
	0
	1
	2
	Average

	%
	17
	17
	67
	1.5


[image: A circuit board with numbers and symbols

Description automatically generated]Down 1, 2, 3, 4 and back 5, 6, 7, 8, as shown below.

Question 6g.
	Mark 
	0
	1
	2
	3
	4
	Average

	%
	0
	0
	0
	50
	50
	3.5


This question was answered well, with students demonstrating their ability to interpret the circuit schematic diagram and apply the missing PCB connections.
Four PCB track connections were missing, as shown in red below.[image: ]


Question 7
	Mark 
	0
	1
	2
	3
	4
	5
	6
	Average

	%
	18
	0
	0
	9
	0
	0
	73
	4.5


The drawing shown was a simple cup-shaped piece, which could be machined on a lathe, cast, or plastic-injection moulded. In general, responses demonstrated limited understanding of sectioned projection drawings.
The question only required students to draw four dimension lines (∅a, ∅b, c and d) to provide sufficient information for manufacture. However, students were allowed to draw up to six dimension lines, such as the alternate sectional view wall width, dimension e, and the sectional view dimension a, thus providing some extra latitude to cover all the required dimensioning. 
Responses typically showed limited understanding of how to correctly draw dimension lines with arrows and projection lines. To improve their skills, students would benefit from practising simple dimensioned projection engineering drawings, either by hand or using a computer application, as part of their project-based work throughout the program.
A possible response is provided below.

[image: A drawing of a circle and a circle with a circle and a circle with a circle and a circle with a circle and a circle with a circle and a circle with a circle and a circle with
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Question 8
	Mark 
	0
	1
	2
	3
	4
	Average

	%
	0
	0
	0
	17
	83
	3.7


Most students were able to correctly sequence the risk-management plan, as shown below:
	Step order 
	Risk-management plan

	1.
	Define the risks.

	2.
	List all risks and assign a probability.

	3.
	Examine risk consequences.

	4.
	Develop mitigation strategies.

	5.
	Monitor and update your risk management plan.

	6.
	Analyse the effectiveness of the risk management strategy.


Question 9a.i.
	Mark 
	0
	1
	2
	Average

	%
	0
	8
	92
	1.9


Some responses showed a limited understanding of how to manage electronic waste disposal, stating that e-waste could be placed into the standard household recycling bin.
However, the majority of students were able to correctly identify what was indicated by each symbol, as shown below.
Symbol 1 – Disposal in landfill waste bins is not allowed. 
Symbol 2 – The specific item can be recycled. 
Question 9a.ii.
	Mark 
	0
	1
	2
	Average

	%
	0
	17
	83
	1.9


The majority of students answered this question well.
An appropriate handling procedure is to dispose of the item through an approved e-waste facility, such as those provided by local councils or specific retailers that can provide this specialised service.


Question 9b.
	Mark 
	0
	1
	2
	Average

	%
	0
	0
	100
	2.0


A range of suitable responses was provided by students.
The incorrect disposal of Li-ion batteries is hazardous to the environment, particularly if sent to landfill. The correct recycling of the metals and chemicals contained within the batteries can reduce the overall environmental impact.
It is well known that incorrectly disposed Li-ion batteries can potentially explode or cause fires. Fires in rubbish collection trucks are often caused by incorrect disposal of these batteries.
Question 10a.
	Mark 
	0
	1
	2
	3
	Average

	%
	73
	9
	0
	18
	0.6


Responses often did not include the technical language required to describe the circuit components and their specific functions.
Component A is a 10 k pot (potentiometer). 10 k variable resistor was also accepted.
The pot’s function is to adjust the required light level that sets the threshold or trigger point where the op-amp switches the transistor on, which energises the relay and, in turn, switches on the LED array floodlight.
Question 10b.
	Mark 
	0
	1
	2
	Average

	%
	27
	73
	0
	0.8


The concept that doubling the supply voltage can halve the current while maintaining the same power (in watts) did not seem to be well understood by most students. Responses indicating that more power and brighter lighting are the result were only partly correct. 
There are many advantages to using a 24 V DC supply rather than using the 12 V DC. At the same power rating, the current for the 24 V supply is halved compared to the 12 V supply, allowing the use of smaller copper cables, which reduces resource usage and costs. Additionally, lower voltage drop (Vd) results in reduced power losses, particularly when the wiring run to the LED array is long.


Question 10c.
	Mark 
	0
	1
	2
	3
	4
	Average

	%
	0
	9
	27
	9
	55
	3.1


This question was generally answered well. Although students provided a wide range of responses, it was clear there was a strong understanding of the key concepts, with the majority of students able to correctly complete the flow chart, as shown below.
	[image: A diagram of a light switch

Description automatically generated]
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