


A Sample Units 1 & 2 Course Plan for 2023
Unit 1: How Light and Heat are explained?
Source of activities: https://www.vicphysics.org/teachers/unit1resources/lightheat/

	Week
	Key Knowledge
	

	Begin
	Dot Points
	Action
	Activities

	30th Jan
	identify all electromagnetic waves as transverse waves travelling at the same speed, c, in a vacuum as distinct from mechanical waves that require a medium to propagate
identify the amplitude, wavelength, period and frequency of waves
calculate the wavelength, frequency, period and speed of travel of waves using: 
explain the wavelength of a wave as a result of the velocity (determined by the medium through which it travels) and the frequency (determined by the source) 
	Identify


Identify

Calculate


Explain
	Introductory practical activity on light phenomena and em phenomena related to temperature to stimulate curiosity and generate context questions for later assessment

Demonstration of longitudinal and transverse waves

	6th 
Feb
	· compare the wavelength and frequencies of different regions of the electromagnetic spectrum as radio, microwave, infrared, visible, ultraviolet, x-ray and gamma waves and compare the different uses each has in society
· describe electromagnetic radiation emitted from the Sun as mainly ultraviolet, visible and infrared
	Compare



Describe
	Spectra from an incandescent light globe as the voltage increases
Demonstrations and comparisons: 
a)	Radio waves from Van de Graff, Ruhmkoff coil, antenna
b)	Comparison with X-ray tubes,

	13th Feb
	investigate and analyse theoretically and practically the behaviour of waves including:
refraction using Snell’s Law: n1 sin(θ1) = n2 sin(θ2) and n1v1 = n2v2
total internal reflection and critical angle including applications: n1 sin(θc) = n2 sin(90º)
	Investigate
Analyse




	

Refraction experiment

Demonstration with optical fibres and fish tank





	
	Dot Points
	Action
	Activities

	20th Feb
	investigate and explain theoretically and practically colour dispersion in prisms and lenses with reference to refraction of the components of white light as they pass from one medium to another 
explain the formation of optical phenomena: rainbows; mirages
investigate light transmission through optical fibres for communication
	Investigate
Explain


Explain

Investigate
	Demonstration with prism


	27th Feb
	· convert temperature between degrees Celsius and Kelvin
· describe how an increase in temperature corresponds to an increase in the thermal energy (kinetic and potential energy of the atoms) of a system:
–  distinguish between conduction, convection and radiation with reference to heat transfers within and between systems
–  explain why cooling results from evaporation using a simple kinetic energy model
	Convert

Describe

Distinguish

Explain
	Introductory practical activity on heating and cooling phenomena to stimulate curiosity and generate context questions for later assessment.

Convert temperatures from one scale to the other.Exp't: 

Keeping it Hot – design, build & test a thermos for a plastic cup of hot water from Reverse Art Truck materials.

	6th March
	· investigate and analyse theoretically and practically the energy required to:
	–  raise the temperature of a substance: Q = mcΔT
	–  change the state of a substance: Q = mL
	Investigate
Analyse


	Heat capacity: 	i) mixing liquids, ii) adding heated block to water, iii) heat capacity of thermos, iv) using a microwave oven
Latent Heat:	i) Add ice to hot water

	13th March
	· calculate the peak wavelength of the re-radiated electromagnetic radiation from Earth using Wien’s Law: λmax T = constant
· compare the total energy across the electromagnetic spectrum emitted by objects at different temperatures
· apply concepts of energy transfer, energy transformation, temperature change and change of state to climate change and global warming
	Calculate

Compare

Apply

	Applets




Unit 1: How is energy from the nucleus utilised?
	Week
	Key Knowledge
	Activities

	
	Dot Points
	Action
	https://www.vicphysics.org/teachers/unit1resources/matter/

	20th March
	· describe the properties of α, β-, β+ and γ radiation 
· explain nuclear transformations using decay equations involving α, β-, β+ and γ radiation
· analyse decay series diagrams with reference to type of decay and stability of isotopes
	describe
explain

analyse

	Demo: radioactive sources
Marshmallow nuclei: https://www.lbl.gov/abc/marsh-nuclei/pdf-dwnlds/marsh-whole.pdf
Take the particle tour: https://particleadventure.org/
Research a decay chain

	27th March
	· model radioactive decay as random decay with a particular half-life, including mathematical modeling with reference to whole half-lives
explain the effects of α, β and γ radiation on humans, including:
different capacities to cause cell damage 
short- and long-term effects of low and high doses 
ionising impacts of radioactive sources outside and inside the body
calculations of absorbed dose (gray), equivalent dose (sievert) and effective dose (sievert)
evaluate the use of medical radioisotopes in therapy including the effects on healthy and damaged tissues and cells
	model

explain






evaluate
	Prac: half-life of dice

Prac: half-life of a radioactive source

Take the particle tour: https://particleadventure.org/



Compare the duration between prediction and discovery

	3rd April
	· explain nuclear stability with reference to the forces in the nucleus including electrostatic force, the strong nuclear force and the weak nuclear force
· explain qualitatively, nuclear energy as resulting from the conversion of mass
explain fission chain reactions including:
the effect of mass and shape on criticality
neutron absorption and moderation
	Explain


Explain

explain
	Compare strength and range of the strong and weak nuclear forces.

	24th April
	· explain, using a binding energy curve, why both fusion and fission are reactions that produce energy 
compare the processes of nuclear fusion and nuclear fission 
· investigate the viability of nuclear energy as an energy source for Australia.
	Explain

Compare
Investigate
	



Unit 1: Electricity: How can electricity be used to transfer energy? 
Source of activities https://www.vicphysics.org/teachers/unit1resources/electricity/

	Week
	Key Knowledge
	Activities

	
	Dot Points
	Action
	

	1st May
	· apply concepts of charge (Q ), electric current (I ), potential difference (V ), energy (E ) and power (P ), in electric circuits
· analyse and evaluate different analogies used to describe electric current and potential difference
· investigate and analyse theoretically and practically electric circuits using the relationships I = Q/t, V = E/Q, P = E/t = VI
· justify the use of selected meters (ammeter, voltmeter, multimeter) in circuits
	Apply

Analyse, 
Evaluate
Investigate, Analyse
Justify
	Role play with smarties.

Experiment with simple circuits.  Measure V and I.  


Do lots of problems

	8th May
	· model resistance in series and parallel circuits using i) (I–V) graphs, ii) resistance as the potential difference to current ratio, including R = constant for ohmic devices and iii) resistors in series and parallel
· calculate and analyse the effective resistance of circuits comprising parallel and series resistance
	Model



Calculate
Analyse
	Measure voltages and currents of individual resistors as well as the combinations to discover relationships.
Measure resistors with multimeter to confirm relationships.
CUPs activities 8, 9
Expt: Series & Parallel Circuits

	15th May
	· compare power transfers in series and parallel circuits 
· apply the kilowatt-hour (kW h) as a unit of energy
· analyse circuits comprising voltage dividers
· compare power transfers in series and parallel circuits
	Compare, Apply
Analyse
Compare
	Analyse and interpret domestic power bills with and without PV panels
Expt: Voltage Dividers






	Week
	Key Knowledge
	Activities

	
	Dot Points
	Action
	

	22nd May
	· investigate and apply theoretically and practically concepts of current, resistance, potential difference (voltage drop) and power to the operation of electronic circuits comprising resistors, light bulbs, diodes, thermistors, light dependent resistors (LDRs), light-emitting diodes (LEDs) and potentiometers (quantitative analysis restricted to I = V/R and P=VI)
· investigate practically the operation of simple circuits containing resistors, variable resistors, diodes and other non-ohmic devices
· describe energy transfers and transformations with reference to resistors, light bulbs, diodes, thermistors, light dependent resistors (LDRs), light-emitting diodes (LEDs) and potentiometers in common devices
	Investigate
Apply





Investigate


Describe
	Investigate experimentally various circuit elements. including:
· Resistance of a Light Globe Filament
· The Diode
· The Light Dependent Resistor
· The Thermistor


	29th May
	· model household (AC) electrical systems as simple direct current (DC) circuits
· explain why the circuits in homes are mostly parallel circuits 
· model household electricity connections as a simple DC circuit comprising fuses, switches, circuit breakers, loads and earth
· compare the operation of safety devices including fuses, circuit breakers and residual current devices (RCDs)
· describe the causes, effects and treatment of electric shock in homes and identify the approximate danger thresholds for current and duration.
· Revision, Test and SAC
	Model

Explain
Model

Compare

Describe
	Investigate a Wiring in a House Demonstration Board.



Dissect a household appliance


Discuss risks and safety features

SACs: 	Annotated portfolio of practical activities
Test





Unit 2: Movement: How is motion understood?
https://www.vicphysics.org/teachers/unit2resources/movement/
	Week
	Key Knowledge
	Activities

	
	Dot Points
	Action
	

	19th June
	· investigate the application of motion concepts through a case study, for example, through motion in sport, vehicle safety, a device or a structure.
· analyse graphically, numerically and algebraically, straight-line motion under constant acceleration: v = u + at, v2 = u2+ 2as, 
	s = ½(u + v)t, s = ut + ½at2, s = vt - ½at2
· graphically analyse non-uniform motion in a straight line 
	Investigate


analyse


analyse
	Select a context at the beginning of the unit and use it to illustrate the motion concepts through the Area of Study


Various practical activities using timers, motion sensors.
Do lots of problems
CUPs activities 1, 2, 4
Select a context for the 

	10th July
	· identify parameters of motion as vectors or scalars
· model the force due to gravity, Fg, as the force of gravity acting at the centre of mass of a body, Fon body by earth = mg, where g is the gravitational field strength (9.8 N kg-1 near the surface of Earth)
· model forces as vectors acting at the point of application (with magnitude and direction), labelling these forces using the convention ‘force on A by B’ or F on A by B = –F on B by A
· apply Newton’s three laws of motion to a body on which forces act: a = Fnet /m, F on A by B = –F on B by A
	identify
model



model



apply

	
Do 3rd law first, then 1st, then 2nd law.
CUPs activity 5, 3, 7
Do problems on free body diagrams

Identify some topics involving friction, air resistance and other forces as possible practical investigations for later in the year.

Exp'ts to confirm Newton's 2nd Law of Motion, i) a ∝F for constant m, ii) a ∝1/m for constant F.

	17th July
	· apply the vector model of forces, including vector addition and components of forces, to readily observable forces including the force due to gravity, friction and normal forces
· apply concepts of momentum to linear motion: p = mv
· explain changes in momentum as being caused by a net force: Dp = FnetΔt 
	Apply


Apply
explain
	Expt on vector addition of forces


CUPs activity 12.  Investigate momentum transfer in collisions, e.g air track

	24th July
	· analyse impulse in an isolated system (for collisions between objects moving in a straight line): FDt = mDv
· investigate and analyse theoretically and practically momentum conservation in one dimension.
	analyse

investigate analyse
	Identify some topics involving impacts as possible practical investigations for later in the year.



Unit 2: Movement: How is motion understood? continued
	Week
	Key Knowledge 
	

	
	Dot Points
	Action
	Activities

	31st July
	· apply the concept of work done by a force using:
	–  work done = force × displacement: W = Fscos, where F is constant
	–  work done = area under force-distance graph
· investigate and analyse theoretically and practically Hooke’s Law for an ideal spring: F = –kx, where x is extension
	apply


investigate
analyse


	CUPS activity 11
Round robin exercise of short activities on energy transfer



	7th Aug
	· analyse and model mechanical energy transfers and transformations using energy conservation: 
	–  	changes in gravitational potential energy near Earth’s surface: Eg = mgΔh
	–  	potential energy in ideal springs: Es=½kx2
	–	kinetic energy: Ek =½ mv2
· analyse rate of energy transfer using power: P= E/t
· calculate the efficiency of an energy transfer system: η = useful energy out / total energy in
	analyse,
model




analyse
calculate
	Identify some topics involving energy transfer as possible practical investigations for later in the year.

	14th Aug
	· calculate torque: τ = r⊥ F
· investigate and analyse theoretically and practically translational forces and torques in simple structures that are in rotational equilibrium
	calculate
investigate analyse
	
Identify some topics involving rotation as possible practical investigations for later in the year





Unit 2: Options
Managing Multiple Options:  Units 1 and 2 Course Planning Day (vicphysics.org),  Course Planning - Vicphysics Teachers' Network Inc. 
Individual Options: Unit 2 Resources - Vicphysics Teachers' Network Inc.
	Week
	

	
	Steps

	14th Aug
	· Introduce the Options, explain their task, describe how they will be assessed, distribute a form seeking their topic preferences.  About 30 mins
· Collect forms and decide on topics and groupings. 

	21st Aug
	· Students begin research
· Schedule relevant prac activities

	28th Aug
	· Students continue research and prepare reports

	4th Sept
	· Students present their reports



Unit 2 Practical Investigation
Unit 2: Practical Investigation - Vicphysics Teachers' Network Inc. Unit 4: Practical Investigation - Vicphysics Teachers' Network Inc.
Investigations and Practical Activities: Investigations and Practical Activities - Vicphysics Teachers' Network Inc.
	Week
	

	
	Steps

	28th Aug
	· Introduce the Practical Investigation, explain their task, list possible topics, brainstorm others by linking back to Motion Area of Study and Options, describe how they will be assessed, distribute a form seeking their preferred topic.

	4th Sept
	· Collect forms and evaluate feasibility of topics, modify if needed and then approve.
· Students document their plan in class under test conditions, (30 – 45 min) identifying variables, equipment needed, measuring instruments, sample data calculation, experimental set up and method, initial range of values for independent variable.
· Plan is assessed and feedback provided

	11th Sept
	· Experimental work begins, including data analysis.
· Template for poster is set up with notes from plan included.

	2nd Oct
	· Experimental work continues along with data analysis
· Some data, graphs and commentary are added to the poster

	9th Oct
	· Analysis is completed, poster is finalised and submitted.






