NSW 2027 Syllabus mapping grid – Finding Physics Year 11
The numbering of the syllabus outcomes in the first column has been added by Finding Physics for ease of reference, and is not numbered in this way in the NESA syllabus.
The numbering in the second column refers to the comic or worksheet which covers each syllabus outcome. Each syllabus outcome may be covered in more worksheets than those listed, since the design of the questions in the book aims to provide ongoing revision of previous concepts.
The sequence in which content is covered in Finding Physics varies somewhat from the order it appears in the syllabus for the reasons below.
The Fundamentals of Mechanics module is roughly split so that mechanics concepts in one dimension are covered first, to build on familiar concepts taught before Year 11 and to ease the transition into Year 11 physics. Two dimensional vector analysis is introduced later after the laws of motion involving forces have been learned, so students are not learning multiple new concepts at once. It is also very easy to make the concept of vectors tangible through simple force experiments, but not so easy using velocity vectors.
The Electricity and Magnetism module is covered before Waves, as an understanding of what an electric field and magnetic field is helps comprehend what an electromagnetic wave is. This order also provides plenty of time for students to develop crucial background knowledge for the Electromagnetism module in Year 12 and to be properly assessed on it. By contrast, nothing in the Year 12 syllabus requires understanding sound waves or refraction, and the concepts of diffraction and the Doppler effect have only been examined qualitatively in the HSC.
	NSW Syllabus outcome
	Finding Physics comic or worksheet

	1. Fundamentals of mechanics

	1.1 Quantities of motion

	Classify distance, displacement, time, speed, velocity and acceleration as either scalar or vector quantities
	1.1 Describing motion (comic)
1.2 Describing motion, distance and displacement

	Use vector diagrams to represent the displacement, velocity and acceleration of an object
	7.1 Vectors in 2D (comic)
7.2 Forces in 2D


	Add and subtract vectors in 2 dimensions
	7.2 Forces in 2D
7.3 Subtracting vectors
7.5 Adding more than two vectors

	Resolve vectors into components
	7.4 Resolving vectors

	Solve total distance and displacement problems
	1.2 Describing motion, distance and displacement


	Explain how instantaneous speed, average speed, instantaneous velocity and average velocity are measured and calculated
	1.2 Describing motion, distance and displacement
1.4 Speed and velocity

	Solve problems using 
	1.3 Numeracy basics for speed calculations

	Solve problems involving the calculation of velocity in 2 dimensions
	8.3 Relative motion in 2D

	Solve problems to determine speed, velocity, distance, displacement and time
	1.3 Numeracy basics for speed calculations
1.4 Speed and velocity

	Solve problems in one and two dimensions using 
	2.1 Uniform acceleration and frames of reference (comic)
2.2 Uniform acceleration
2.3 Visualising acceleration

	1.2 Motion relationships

	


Use data to construct displacement–time graphs, velocity–time graphs and acceleration–time graphs
	4.1 Motion graphs
4.2 Motion graphs with vectors

	Use data to analyse motion graphs to describe the displacement, velocity and acceleration of an object
	1.5 Motion diagrams for constant velocity
2.3 Visualising acceleration

	Analyse motion graphs to determine the relationships between displacement, initial velocity, final velocity, acceleration and time
	4.1 Motion graphs
4.2 Motion graphs with vectors

	Solve problems involving uniformly accelerated motion in one dimension using ,  and  
	2.1 Uniform acceleration and frames of reference (comic)
2.2 Uniform acceleration
2.3 Visualising acceleration

	Conduct a laboratory experiment to compare 2 methods of graphically determining a value for acceleration due to gravity and assess the accuracy and reliability of the experimental results
	3.1 What makes a good experiment? (comic)
3.2 Experimental skills and errors
3.3 Linear regression
3.4 Experimental skills - g using pendulum
3.5 Experimental skills - g using drop time

	Analyse problems of relative velocity involving motion in two dimensions using 
	8.1 Relative motion – whose right? (comic)
8.2 Relative motion in 1D
8.3 Relative motion in 2D

	Forces and motion

	Resolve vectors into perpendicular components using  and  where  is the angle with the -axis
	7.4 Resolving vectors 
7.5 Adding more than two vectors
7.7 Experimental skills – Inclined plane

	Use free-body diagrams and vector analysis to determine the net force acting on an object
	5.2 Introduction to forces
5.3 Skydiving and air resistance (comic)
5.4 Forces case study - Air resistance
5.5 Mass and weight

	Apply Newton’s first law of motion to stationary objects and objects moving with a constant velocity
	5.1 Forces (comic)
5.2 Introduction to forces
5.4 Forces case study - Air resistance

	Analyse the forces acting on an object moving with constant velocity
	5.1 Forces (comic)
5.2 Introduction to forces
5.3 Skydiving and air resistance (comic)
5.4 Forces case study - Air resistance

	Conduct a scientific investigation to illustrate the relationship between force, mass and acceleration
	5.7 Experimental skills - Forces

	Analyse the forces acting on an accelerating object
	5.1 Forces (comic)
5.2 Introduction to forces
5.3 Skydiving and air resistance (comic)
5.4 Forces case study - Air resistance
5.6 Forces and constant acceleration

	Solve problems involving Newton’s second law of motion using 
	5.1 Forces (comic)
5.2 Introduction to forces
5.5 Mass and weight
5.6 Forces and constant acceleration

	Use examples to describe the effects of Newton’s third law of motion
	5.1 Forces (comic)
5.2 Introduction to forces

	Analyse the forces acting on connected bodies in physical contact and linked by ropes using vector diagrams and Newton’s laws of motion
	5.8 Forces on two or more objects
5.9 Harder force problems – Set 1
5.10 Harder force problems – Set 2

	Compare static and kinetic friction
	6.1 Friction and the perfect shoe (comic)
6.2 Friction
6.3 Experimental skills - Friction

	Solve problems using 
	6.2 Friction
6.3 Experimental skills - Friction

	Solve a variety of problems in static and dynamic real-world situations by applying Newton’s laws of motion
	5.9 Harder force problems – Set 1
5.10 Harder force problems – Set 2
6.2 Friction
6.3 Experimental skills - Friction

	1.3 
1.4 Motion on inclined planes

	


Determine the normal force on objects on inclined planes
	7.6 Inclined planes

	Construct free-body diagrams to show the gravitational, normal, frictional and net force acting on an object on an inclined plane
	7.6 Inclined planes

	Resolve the weight force into perpendicular and parallel components on inclined planes using  and 
	7.6 Inclined planes

	Derive  to describe the acceleration on an object on an inclined plane with friction using Newton’s second law parallel to the plane
	7.6 Inclined planes

	Solve problems involving objects with constant velocity and objects accelerating on inclined planes
	7.6 Inclined planes

	Explain why Aboriginal and/or Torres Strait Islander Peoples used inclined planes to move heavy objects
	9.2 Work

	Conduct a laboratory experiment to analyse the relationship between the angle of an inclined plane and the acceleration of an object
	7.7 Experimental skills – Inclined plane

	1.5 Momentum and energy

	

Compare conservative forces and non-conservative forces
	9.5 Energy transformations

	State the conditions under which total mechanical energy is conserved
	9.5 Energy transformations

	Relate the work done on an object to the change in its kinetic energy during accelerated rectilinear motion using 
	9.1 Work, energy and power (comic)
9.4 Kinetic energy
9.5 Energy transformations

	Solve problems involving changes in gravitational potential energy in a uniform gravitational field using 
	9.1 Work, energy and power (comic)
9.3 Gravitational potential energy
9.5 Energy transformations

	Solve problems involving kinetic energy using 
	9.1 Work, energy and power (comic)
9.4 Kinetic energy
9.5 Energy transformations

	Apply the law of conservation of mechanical energy and use  and  to solve problems
	9.1 Work, energy and power (comic)
9.5 Energy transformations

	Analyse energy transformations and calculate the work done when an object moves within a uniform gravitational field, including changes in gravitational potential energy due to height and identifying the forces responsible for doing work
	9.1 Work, energy and power (comic)
9.5 Energy transformations

	State the conditions under which momentum is conserved
	10.1 Momentum on skates (comic)
10.4 Conservation of momentum

	Explain why momentum is conserved during collisions
	10.1 Momentum on skates (comic)
10.4 Conservation of momentum

	Classify collisions as elastic or inelastic by calculating and comparing the total kinetic energy before and after the collision
	10.4 Conservation of momentum

	Solve problems involving momentum using  and 
	10.2 Momentum
10.3 Force-time graphs

	Solve problems involving the conservation of momentum using  and, where appropriate, conservation of kinetic energy
	10.4 Conservation of momentum

	Solve problems involving the conservation of momentum in elastic collisions using 
	10.5 Elastic and inelastic collisions

	Conduct a practical investigation to analyse the conservation of momentum in collisions
	10.5 Elastic and inelastic collisions

	2. Waves

	2.1 Wave properties

	

2.1.1 Conduct a practical investigation to model the oscillation of particles in transverse waves and longitudinal waves and relate to the direction of energy transfer
	14.2 Describing waves

	Describe the wavelength, frequency, period, crest, trough and amplitude of transverse waves
	14.1 Riding the waves (comic)
14.2 Describing waves

	Describe the wavelength, frequency, period, compression, rarefaction and amplitude of longitudinal waves
	14.2 Describing waves
14.6 Sound waves

	Solve problems using  and 
	14.3 Timing waves
14.4 Wave speed

	Analyse displacement–time graphs for longitudinal and transverse waves
	14.5 Graphing transverse waves
14.6 Sound waves

	Analyse displacement–distance graphs for longitudinal and transverse waves
	14.5 Graphing transverse waves
14.6 Sound waves

	Describe how Aboriginal Peoples use the wave velocity and wavelength of water waves to approximate water depth
	15.8 Refraction

	2.2 Light and sound

	2. 
2.1 
2.2 
2.2.1 Identify that mechanical waves require a medium for propagation
	14.2 Describing waves

	2.2.2 Explain how sound waves transfer energy through a medium
	14.6 Sound waves
14.8 Comparing energy in sound and light

	2.2.3 Conduct a practical investigation, to relate wavelength to frequency, frequency to pitch, and amplitude to loudness
	14.6 Sound waves


	2.2.4 Conduct a practical investigation to demonstrate how frequency and amplitude relate to the energy of a sound wave
	14.8 Comparing energy in sound and light

	2.2.5 Identify light as an electromagnetic wave that does not require a medium for propagation and travels at , the speed of light, in a vacuum 
	14.7 Light and electromagnetic waves

	2.2.6 Describe the production and transfer of energy of electromagnetic wave
	14.7 Light and electromagnetic waves

	2.2.7 Interpret diagrams of the electromagnetic spectrum to quantitatively demonstrate the relationship between frequency, wavelength and energy  and 
	14.8 Comparing energy in sound and light

	2.2.8 Describe practical applications for regions of the electromagnetic spectrum, linking properties to uses
	14.7 Light and electromagnetic waves

	2.2.9 Solve problems involving the inverse square law using  and  to compare the intensity of light at points  and 
	15.1 Inverse square law

	2.2.10 Explain the relationship between distance and radiation intensity from a point source
	15.1 Inverse square law

	2.2.11 Conduct a laboratory experiment to analyse the relationship between light intensity and distance from a light source
	15.1 Inverse square law

	



Wave behaviours

	2.3 
2.3.1 Describe examples of the law of reflection
	14.1 Riding the waves (comic)

	2.3.2 Use linear wavefront diagrams and ray diagrams to analyse the motion of a wave
	15.8 Refraction

	2.3.3 Conduct a scientific investigation to demonstrate refraction between 2 media
	14.1 Riding the waves (comic)

	2.3.4 Relate the velocity of light to the refractive index of a medium
	15.8 Refraction

	2.3.5 Solve refractive index problems using , where  is the refractive index of the medium and  is the speed of light in the medium
	15.8 Refraction

	2.3.6 Solve problems by applying the law of refraction of light using 
	15.9 Angle of refraction
15.11 Dispersion

	2.3.7 Solve total internal reflection and critical angle problems using 
	15.12 Total internal reflection

	2.3.8 Relate the change in velocity of a light wave crossing an interface to differences between refractive indices
	15.8 Refraction

	2.3.9 Construct ray diagrams to show reflection from plane mirrors and refraction at a boundary
	15.2 Reflection

	2.3.10 Conduct a laboratory experiment to determine the refractive index of a material and assess the accuracy of the measurement
	15.9 Angle of refraction


	2.3.11 Conduct a scientific investigation to discuss how spectacles assist people with vision impairment
	15.10 Lenses

	2.3.12 Conduct a practical investigation to model how waves diffract through openings and around obstacles of different sizes
	15.6 Diffraction

	2.3.13 Model the principle of superposition
	14.1 Riding the waves (comic)
15.3 Superposition

	2.3.14 Use the principle of superposition to explain the constructive interference and destructive interference of waves
	15.3 Superposition
15.5 Interference from two sources

	2.3.15 Explain how the superposition of waves produces interference patterns with observable maxima and minima
	15.4 Standing waves on strings
15.5 Interference from two sources

	2.3.16 Demonstrate the formation of a standing wave
	15.4 Standing waves on strings

	2.3.17 Explain the production of nodes and antinodes in a standing wave
	15.4 Standing waves on strings

	2.3.18 Analyse the frequency and wavelength of standing waves in strings fixed at both ends using 
	15.4 Standing waves on strings

	2.3.19 Explain the frequency shift phenomenon for sound waves and light waves (blueshift and redshift), as a source moves towards and away from an observer
	15.7 Doppler effect

	2.3.20 Solve frequency shift phenomenon problems for sound using 
	15.7 Doppler effect

	Electricity and magnetism

	Electrostatics

	3. 
3.1 
3.1.1 Explain the role of the movement of electrons in charging particles and objects
	11.1 Electrostatic – the force of life (comic)
11.2 Charging objects

	3.1.2 Explain how friction, induction and conduction can cause objects to become electrically charged
	11.1 Electrostatic – the force of life (comic)
11.2 Charging objects

	3.1.3 Outline characteristics of an electric field surrounding a point charge
	11.5 Visualising electric fields

	3.1.4 Explain the role of static electricity in producing a lightning strike
	11.3 Measuring charge

	3.1.5 Use the equation  to demonstrate that the electric field strength around a point charge follows the inverse square law
	11.6 Electric field strength

	3.1.6 Use field line diagrams to describe the electric field around point charges and between charged particles
	11.5 Visualising electric fields

	3.1.7 Solve problems involving charges in electric fields using 
	11.4 Electrostatic force
11.6 Electric field strength

	3.1.8 Analyse the factors that affect the force between 2 charged particles using the electrostatic force law and 
	11.4 Electrostatic force

	3.1.9 Use field line diagrams to describe the electric field between 2 charged parallel plates
	11.5 Visualising electric fields

	3.1.10 Analyse the factors that affect the strength of the electric field between 2 charged parallel plates using 
	11.8 Voltage and work in electric fields

	3.1.11 Solve problems relating to the charged particles in electric fields using , ,  and 
	11.7 Electrical potential energy
11.8 Voltage and work in electric fields

	3.1.12 Explain how the electric potential energy of a charged particle changes due to its position in an electric field
	11.7 Electrical potential energy
11.8 Voltage and work in electric fields

	3.1.13 Solve problems involving changes in electric potential energy in a uniform electric field using  and 
	11.7 Electrical potential energy
11.8 Voltage and work in electric fields

	3.1.14 Account for the energy transformations that occur when a charge moves in a uniform electric field
	11.7 Electrical potential energy

	3.1.15 Solve problems involving the work done when moving a charge in an electric field using the relationships between ,  and 
	11.7 Electrical potential energy

	3.1.16 Analyse the relationships between voltage, potential energy difference and work when changing the position of a charge in a uniform electric field using 
	11.8 Voltage and work in electric fields

	3.1.17 Solve problems relating to changes in position of charges in electric fields using 
	11.8 Voltage and work in electric fields
12.3 Voltage and current

	Electric circuits

	3.2 
3.2.1 Calculate electric current using 
	11.3 Measuring charge
12.3 Voltage and current

	3.2.2 Relate the flow of charge to the direction of conventional current
	12.1 Electric circuits (comic)
12.2 Circuit basics

	3.2.3 Explain why electrons flow through a metallic conductor when connected to an external voltage
	12.1 Electric circuits (comic)
12.2 Circuit basics

	3.2.4 Compare direct current (DC) and alternating current (AC)
	12.3 Voltage and current

	3.2.5 Relate voltage to electron flow in a circuit of constant resistance
	12.1 Electric circuits (comic)
12.2 Circuit basics

	3.2.6 Explain why the resistance of a conductor can be affected by its material, length, cross-sectional area and temperature
	12.5 Experimental skills – Resistance and resistivity

	3.2.7 Analyse the relationships between voltage, current and resistance using  for electric circuits having constant and variable resistance
	12.4 Resistance, ohmic and non-ohmic conductors

	3.2.8 Conduct a laboratory experiment to examine the relationships between voltage and current for ohmic conductors and non-ohmic conductors
	12.4 Resistance, ohmic and non-ohmic conductors

	3.2.9 Relate power to energy transformations
	12.6 Electrical energy and power

	3.2.10 Solve problems using 
	9.6 Power
12.6 Electrical energy and power

	3.2.11 Describe the relationship between power and voltage using 
	12.6 Electrical energy and power

	3.2.12 Solve problems relating to energy loss in circuits using  and the law of conservation of energy
	12.6 Electrical energy and power

	3.2.13 Compare the connection of components in series circuits with that in parallel circuits
	12.1 Electric circuits (comic)
12.2 Circuit basics

	3.2.14 Construct and analyse diagrams of series circuits and parallel circuits
	12.7 Series circuits
12.8 Parallel circuits

	3.2.15 Explain why ammeters are connected in series, and voltmeters are connected in parallel to components, in electric circuits
	12.7 Series circuits
12.8 Parallel circuits


	3.2.16 Account for the magnitude of current at any point in a series circuit
	12.7 Series circuits


	3.2.17 Account for the total voltage of a series circuit being the sum of the voltages of its components using conservation of energy and 
	12.7 Series circuits


	3.2.18 Account for the total resistance of a series circuit being the sum of the resistances of its components using 
	12.7 Series circuits


	3.2.19 Use the relationship between the total resistance and resistance in each branch of a parallel circuit,  to calculate resistances
	12.8 Parallel circuits


	3.2.20 Explain the relationship between the total current of a parallel circuit and the current passing through each component using 
	12.8 Parallel circuits


	3.2.21 Solve problems involving voltage, current and resistance, in series, parallel and combination circuits
	12.7 Series circuits
12.8 Parallel circuits
12.9 Mixed circuit problems

	3.2.22 Conduct a laboratory experiment to measure the voltage differences across components and current at different points in a combination circuit of fixed resistance, and account for variation from the calculated values
	12.7 Series circuits
12.8 Parallel circuits
12.9 Mixed circuit problems

	Magnetism

	3.3 
3.3.1 Identify that magnetic field lines are continuous and used to represent the strength and direction of magnetic fields
	13.1 Magnetism and finding true north (comic)
13.2 Magnetic fields around permanent magnets

	3.3.2 Use field line diagrams to analyse the magnetic field around a bar magnet, current-carrying wire and current-carrying loop
	13.1 Magnetism and finding true north (comic)
13.2 Magnetic fields around permanent magnets
13.3 Magnetic fields around currents

	3.3.3 Calculate the strength of the magnetic field produced by a current-carrying wire using 
	13.4 Magnetic field strength

	3.3.4 Describe the structure of a simple solenoid
	13.3 Magnetic fields around currents

	3.3.5 Account for the shape and direction of the magnetic field produced by a direct current passing through a solenoid
	13.3 Magnetic fields around currents

	3.3.6 Calculate the strength of the uniform magnetic field inside a solenoid using 
	13.4 Magnetic field strength

	3.3.7 Conduct a secondary-source investigation to assess the choice of materials used in the core of electromagnets
	13.5 Magnetic materials and electromagnet cores

	3.3.8 Conduct a practical investigation to examine the factors affecting the strength of an electromagnet
	13.5 Magnetic materials and electromagnet cores
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