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VCE Physics 3&4 

Study Summary and Transition Questions 
Physics seeks to understand and explain the physical world, both natural and constructed.  

It examines models and ideas used to make sense of the world and which are sometimes 
challenged as new knowledge develops.  

 

What are we actually “doing” in Year 12 Physics? 

 

  

Rationale 
Physics is based on observations, experiments, measurements and mathematical analysis with 
the purpose of finding quantitative explanations for phenomena occurring from the subatomic 
scale through to the planets, solar systems and galaxies in the Universe.  

Whilst many scientific understandings in Physics have stood the test of time, many other areas 
continue to evolve.  

What does this mean “our understanding continue to evolve”? 

 

 

 

 

In VCE Physics students develop their inquiry, analytical and communication skills. They apply 
critical and creative thinking to analyse contemporary physics-related issues, and communicate 
their views from an informed position. 

 

What is “extended practical investigation”? What makes it “extended”? 

 

 

What was the topic of your investigation in Year 11? 

 

How did you report your findings? 

 

 

 

 

Name:________________ 
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Structure of Units 3 and 4 
 

Unit 3: How do fields explain motion and electricity? 
In this unit, students explore the importance of energy in explaining and describing the physical 
world.  

• Using the concept of “field” explain why objects move when they are not apparently 
in contact with other objects.  

What is the “field” in Physics? 
 
How many different physical fields do you know? 
 
 
 
 

• Explore the interactions, effects and applications of gravitational, electric and 
magnetic fields including the design and operation of particle accelerators.  

Small particle accelerators used to be a “must have” thing in almost every Australian home just 
15-20 years ago, but they were eventually replaced by other technology. Do you know what 
household device used to have a built in linear particle accelerator? 
 
 
 
 

• Production of electricity and its delivery to homes.  
Where is the electricity in our power points coming from?  
 
 
 
What the physical phenomenon is used to generate electricity at the power plant? 
 
 
Why the voltage in the power transmission lines is so high (tens or hundreds of thousands 
Volts) ? 
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• Use Newton’s laws and Einstein’s theories to investigate and describe motion.  
 
How can we use a set of kinematics formulas to solve problems on motion with uniform 
acceleration? 
 
 
 
What is the significance of “the speed of light”? 
 
Is it possible slow down the time? How hard can it be? 

 
 

Why things get smaller when they move faster? 
 
 
What would you see if you were travelling in a spacecraft approaching the speed of light? 
 
 
Aplha-Centauri is 4.367 light years away from the Earth 
How long does it take a photon of light to travel from Alpha-Centauri to Earth? 
 
 
If you were a photon, how long would it take YOU to travel from Alpha-Centauri to Earth?  
 
 
 
 

Unit 4: How can two contradictory models explain both light and matter? 

In this unit, students explore the use of wave and particle theories to model the properties of 
light and matter.  

Examine how the concept of the wave is used to explain the nature of light.  

What is a wave? 

 

Can you name essential properties of waves? 

 

 

Newton believed that light was a beam of tiny particles. Was he correct in his assumption? 
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Do you know any experiments what can prove that light is actually a wave? 

 

 

Did you ever use a light box to experiment with reflection and refraction of light? 

 

Investigate light by using a particle model to explain its behaviour.  

At the end of XIX century most of scientist believed that the Physics was “done”, “finished”, 
“completed” etc. Literally, only a couple of unsolved problems remained for the physicists… 
Young scientists were not recommended to go into “Physics” area, as it was believed that they 
would have no career prospects in the future… Do you know what has happened next? 

 

We all know (or can guess) that Einstein got a Noble Prise in Physics. Do you know what did he 
get it for? 

 

Can you name any experiment that shows the results that could only be explained using a 
particle model of light? 

 

So, was Sir Isaac Newton right in his assumption? 

A wave model is also used to explain the behaviour of matter  

 

What is the Plank’s constant?  

 

Is it possible calculate the wavelength Mr. P walking across the classroom? 

 

Why the result of this calculation would be an interesting but pretty useless fact? 

 

 

So, if it does not work for Mr P, what kind of objects will it work for? 

 

 

Do you know about any experiments that could show that objects can be waves? 
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The relationship between light and matter.  

Finally, what was “wrong” with Newton’s assumptions what light is a set of particles? 

 

 

Does that mean that all Newton’s discoveries about light were wrong? 

 

 

Can you think about an experiment that would show that light is both a wave and a beam of 
particles? 

 

EPI 

Students design and undertake investigations involving at least two continuous independent 
variables. A student-designed practical investigation related to waves, fields or motion is 
undertaken either in Unit 3 or Unit 4, or across both Unit 3 and Unit 4. The findings of the 
investigation are presented in a scientific poster format. 

Insanity: doing the same thing over and over again and expecting different results. 
Imagination is more important than knowledge. 
If you can't explain it simply, you don't understand it well enough. 
Two things are infinite: the universe and human stupidity; and I'm not sure about the universe. 
Life is like riding a bicycle. To keep your balance you must keep moving. 
No problem can be solved from the same level of consciousness that created it. 
The important thing is not to stop questioning. Curiosity has its own reason for existing. 
I have no special talents. I am only passionately curious. 
Anyone who has never made a mistake has never tried anything new. 
Logic will get you from A to B. Imagination will take you everywhere. 

Who is the author?  

What statements look most interesting for you?  
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Year 12 Physics Assessment 

Satisfactory completion of Units 3 and 4  (S/N) 
The award of satisfactory completion (S) for a unit is based on a decision that the student has 
demonstrated achievement of the set of outcomes specified for the unit. This decision will be 
based on the teacher’s assessment of the student’s performance on tasks designated for the 
unit.  

In order to achieve a Satisfactory (S) results in Unit 3 and 4 you will have to: 

Unit 3 and 4: Complete Edrolo Physics Course: video lessons and Chapter Questions. (progress 
recorded on Edrolo) 
Unit 3 Practical Investigations: Logbook with a detailed record of 2-3 practical investigation 
completed in class. 
Unit 4 Extended Practical Investigation: Design and conduct your own experiment. EPI Logbook 
with a detailed record of your experiment. 

What do you need to do to pass this subject? 

 

Levels of achievement (Score) 

Units 3 and 4 

In VCE Physics the student’s level of achievement will be determined by School-assessed 
Coursework (SAC) as specified in the VCE Physics study design and external assessment. 

 

Scored Assessment: 
Percentage contributions to the study score in VCE Physics are as follows:  

Unit 3 School-assessed Coursework: 90 points (19%) 
Topic Tests (Short Answer) on topics of Fields and Motion  (30 points) 
Scientific reports on 2-3 experiments completed in class (30 points) 
Data Analysis task (Extended Response) on a topic of Power Generation and Transmission. (30 
points) 
 
Unit 4 School-assessed Coursework: 95 points (21%) 
Topic Tests (Short Answer) on topics of waves and Interaction of Light and Matter (30 points) 
Report of Physics Phenomenon (Interaction of Light and Matter) (30 points) 
Extended Practical Investigation (Logbook and Scientific Poster) (35 points) 
  
End-of-year Examination: 60%. 
          
 
 
What should you do to get a high score in Physics? 
       
 
 
Why it is so important to start working on exam style questions? 
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Textbook 
We will use Edrolo textbook in 2022. (Edrolo online + printed textbook) 
https://edrolo.com.au/  
 

 
Holiday Homework for 2021 - 2022: 
 
Since Exams would be one of the major assessments, and both Unit 3 and Unit 4 will have tests, 
we need to learn how to approach Physics problems both in class and on the Exam. 
Most of the problems in Y12 Physics, will require you to choose a formula or two formulas that 
are relevant to the context of the equation, make an appropriate equation, substitute all given 
values and solve it to find the unknown value required in the question! Moreover, unlike in 
Further Mathematics, you cannot use you CAS calculator to solve those equations! 
 
In other words, you need to revise your Maths (and learn how to solve equation) and put it into 
the context of Physics.  
This will be your Holiday Homework: 
 

1) Answer questions in this booklet and bring it back on the first day. 
2) LEARN: Complete the Formula Transposition worksheet attached to this booklet 

It has many examples of how to transpose (re-arrange) a given formula to express the variable 
you need to calculate. You may use the methods described in the worksheet or use any other 
method to transpose formulas / solve equations. There are many different approaches – you 
can use any, as long as it gives a correct result. If you do not remember any other method – 
just use the step by step method described in the worksheet. 

• Work through the examples. 
• Complete the questions. 
3) Then apply your knowledge to analyse and process VCAA Physics Formula sheet 

(Attached to this booklet): 
• Read all topic descriptors and highlight unfamiliar words. 
• Find the formulas in the Internet or textbook and explain the meaning of each letter in 

the formula: 
 

Σ – Greek letter sigma, that means “the sum”,   
ΣF – sum of all forces or “Net Force”,   
m – mass,  
a – acceleration.  
ma – mass x acceleration 

  
• Transpose each formula to find other variables:    

 
• Some formulas have two equal signs: 

 
That means that there are three equations that you can make: 

 
 
 

𝑚𝑚 = ∑𝐹𝐹
𝑎𝑎

    𝑎𝑎 =  ∑𝐹𝐹
𝑚𝑚

 

 

https://edrolo.com.au/
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• And some other formulas have no equal sign at all… 
 
 
 
 
In this case you will need to make an equation yourself. Use the descriptor to make the LHS 
of the equation: 
 
 
 
 
 
Now you have an equation that can be transposed to express m or v! 
 
Bring your “Transposed” formula sheet to class when you come back after holidays. You will be 
allowed to use your own formula sheet on all your tests! 
 
Good luck and see you next year! 

 

𝐾𝐾𝐾𝐾 =  
1
2
𝑚𝑚v2 



Chapter 12

Transposing formulae

12.1 Introduction

In the formula I = V

R
, I is called the subject of the

formula.
Similarly, in the formula y = mx + c, y is the subject of
the formula.
When a symbol other than the subject is required to
be the subject, the formula needs to be rearranged to
make a new subject. This rearranging process is called
transposing the formula or transposition.
For example, in the above formulae,

if I = V

R
then V = IR

and if y = mx + c then x = y − c

m

How did we arrive at these transpositions? This is the
purpose of this chapter — to show how to transpose for-
mulae. A great many equations occur in engineering and
it is essential that we can transpose them when needed.

12.2 Transposing formulae

There are no new rules for transposing formulae.
The same rules as were used for simple equations in
Chapter 11 are used; i.e., the balance of an equation
must be maintained: whatever is done to one side of
an equation must be done to the other.
It is best that you cover simple equations before trying
this chapter.
Here are some worked examples to help understanding
of transposing formulae.

Problem 1. Transpose p = q + r + s to make r
the subject

The object is to obtain r on its own on the LHS of the
equation. Changing the equation around so that r is on
the LHS gives

q + r + s = p (1)

From Chapter 11 on simple equations, a term can be
moved from one side of an equation to the other side as
long as the sign is changed.
Rearranging gives r = p − q − s.
Mathematically, we have subtracted q + s from both
sides of equation (1).

Problem 2. If a + b = w − x + y, express x as
the subject

As stated in Problem 1, a term can be moved from one
side of an equation to the other side but with a change
of sign.
Hence, rearranging gives x = w +y − a − b

Problem 3. Transpose v = f λ to make λ the
subject

v = f λ relates velocity v, frequency f and wave-
length λ

Rearranging gives f λ = v

Dividing both sides by f gives
f λ

f
= v

f

Cancelling gives λ = v

f

Problem 4. When a body falls freely through a
height h, the velocity v is given by v2 = 2gh.
Express this formula with h as the subject

DOI: 10.1016/B978-1-85617-697-2.00012-0
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Rearranging gives 2gh = v2

Dividing both sides by 2g gives
2gh

2g
= v2

2g

Cancelling gives h = v2

2g

Problem 5. If I = V

R
, rearrange to make V the

subject

I = V

R
is Ohm’s law, where I is the current, V is the

voltage and R is the resistance.

Rearranging gives V

R
= I

Multiplying both sides by R gives R

(
V

R

)
= R(I )

Cancelling gives V = IR

Problem 6. Transpose a = F

m
for m

a = F

m
relates acceleration a, force F and mass m.

Rearranging gives F

m
= a

Multiplying both sides by m gives m

(
F

m

)
= m(a)

Cancelling gives F = ma

Rearranging gives ma = F

Dividing both sides by a gives
ma

a
= F

a

i.e. m = F

a

Problem 7. Rearrange the formula R = ρL

A
to

make (a) A the subject and (b) L the subject

R = ρL

A
relates resistance R of a conductor, resistiv-

ity ρ, conductor length L and conductor cross-sectional
area A.

(a) Rearranging gives
ρL

A
= R

Multiplying both sides by A gives

A

(
ρL

A

)
= A(R)

Cancelling gives ρL = AR

Rearranging gives AR = ρl

Dividing both sides by R gives
AR

R
= ρL

R

Cancelling gives A = ρL

R

(b) Multiplying both sides of
ρL

A
= R by A gives

ρL = AR

Dividing both sides by ρ gives
ρL

ρ
= AR

ρ

Cancelling gives L = AR

ρ

Problem 8. Transpose y = mx + c to make m the
subject

y = mx + c is the equation of a straight line graph,
where y is the vertical axis variable, x is the horizontal
axis variable, m is the gradient of the graph and c is the
y-axis intercept.

Subtracting c from both sides gives y − c = mx

or mx = y − c

Dividing both sides by x gives m = y − c

x

Now try the following Practice Exercise

Practice Exercise 46 Transposing formulae
(answers on page 344)

Make the symbol indicated the subject of each of
the formulae shown and express each in its simplest
form.

1. a + b = c − d − e (d)

2. y = 7x (x)

3. pv = c (v)

4. v = u + at (a)

5. V = IR (R)

6. x + 3y = t (y)

7. c = 2πr (r)

8. y = mx + c (x)



PHYSICS FORMULA SHEET 2

Physics formulas

Motion and related energy transformations

velocity; acceleration v s
t

a v
t

= =
∆
∆

∆
∆

;

equations for constant acceleration

v u at

s ut at

s vt at

v u as

s v u t

= +

= +

= −

= +

= +( )

1
2
1
2

2
1
2

2

2

2 2

Newton’s second law ΣF = ma

circular motion a v
r

r
T

= =
2 2

2
4π

Hooke’s law F = –kΔ x

elastic potential energy
1
2

k(Δ x)2

gravitational potential energy near the  
surface of Earth mgΔh

kinetic energy
1
2

2mv

Newton’s law of universal gravitation F G m m
r

= 1 2
2

gravitational field g G M
r

= 2

impulse FΔ t

momentum mv

Lorentz factor
γ =

−

1

1
2

2
v
c

time dilation t = toγ

length contraction L L
= o
γ

rest energy Erest = mc2

relativistic total energy Etotal = γmc2

relativistic kinetic energy Ek = (γ – 1)mc2
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TURN OVER

Fields and application of field concepts

electric field between charged plates E V
d

=

energy transformations of charges in an  
electric field

1
2

2mv qV=

field of a point charge E kq
r

= 2

force on an electric charge F = qE

Coulomb’s law F kq q
r

= 1 2
2

magnetic force on a moving charge F = qvB

magnetic force on a current carrying conductor F = nIlB

radius of a charged particle in a magnetic field r mv
qB

=

Generation and transmission of electricity

voltage; power V = RI; P = VI = I2R

resistors in series RT = R1 + R2

resistors in parallel
1 1 1

1 2R R RT
= +

ideal transformer action
V
V

N
N

I
I

1

2

1

2

2

1
= =

AC voltage and current V VRMS peak=
1
2    

I IRMS peak=
1
2

electromagnetic induction  Β
 ΒEMF: flux:N B A

t
Φε Φ ⊥

∆
= − =

∆

transmission losses Vdrop = Iline Rline  Ploss = I 2line Rline

Wave concepts

wave equation v = f λ

constructive interference path difference = nλ

destructive interference path difference = −





n 1

2
λ

fringe spacing ∆x L
d

=
λ

Snell’s law n1 sinθ1 = n2 sinθ2 

refractive index and wave speed n1 v1 = n2 v2
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END OF FORMULA SHEET

The nature of light and matter

photoelectric effect E hfk  max = −φ

photon energy E = hf

photon momentum p h
=
λ

de Broglie wavelength λ =
h
p

Data

acceleration due to gravity at Earth’s surface g = 9.8 m s–2

mass of the electron me = 9.1 × 10–31 kg

magnitude of the charge of the electron e = 1.6 × 10–19 C

Planck’s constant h = 6.63 × 10–34 J s   h = 4.14 × 10–15 eV s

speed of light in a vacuum c = 3.0 × 108 m s–1

universal gravitational constant G = 6.67 × 10–11 N m2 kg–2

mass of Earth ME = 5.98 × 1024 kg

radius of Earth RE = 6.37 × 106 m

Coulomb constant k = 8.99 × 109 N m2 C–2

Prefixes/Units

p = pico = 10–12 n = nano = 10–9 μ = micro = 10–6 m = milli = 10–3

k = kilo = 103 M = mega = 106 G = giga = 109 t = tonne = 103 kg
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