
Physics Units 3&4

Presented by:
Ishan Deshpande

ATARNotes September Lecture Series



5

Motion

Overview Motion YDSE Photoelectric effect Wellbeing

AIM OF THE DAY

• Today’s goal:
– Practice questions from VCAA Exams that were 

hard 
– Show how to approach harder questions 

• Why aren’t we doing content summaries?
– At this point in the year, summarising through 

practice questions is more effective for most 
students to make sure you have the knowledge 
and skills you need
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HOW TO ANSWER QUESTIONS IN 
PHYSICS

Calculation answers: 
• ALWAYS WRITE THE FORMULA YOU ARE USING 
• Then substitute the numbers in 
• Solve for your answer 
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HOW TO ANSWER QUESTIONS IN 
PHYSICS
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PROJECTILE MOTION
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NEWTON’S 3 LAWS
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Tension

2022 VCE
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FORCES - TENSION

• It is just applying Newton’s 2nd Law 
to the whole system (find 
acceleration) and then to an 
individual component 

• General tips for when you get stuck 
on a force question: 
• Draw a force diagram and label 

the forces – will help sort 
things out in your brain 

• Find the acceleration by 
looking at the system as a 
whole 

• Find the tension by looking at 
one component of the system 
(usually the back)

Whenever I can do a tension 
question
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THE NORMAL FORCE
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SPRINGS

• One of the worst done topics on the exam 
• It comes up pretty much every year 
• Today, we will focus on an oscillating spring where the 

spring is hung from the ceiling and there is a mass 
attached to it

• Two perspectives when looking at springs: 
• Force 

• Force from the spring 
• Weight force 

• Energy
• All three types: Ug, Us and Ek  
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OSCILLATING SPRINGS
• Let’s discuss what happens in a spring at 3 different points of its 

oscillation in terms of energy and forces  

Top: 
• Energy

• Ug = 
maximum 
(equals total)

• Ek = 0 J
• Us = 0 J

• Forces 
• Fg = constant 
• Fs = 0 N

  Bottom: 
• Energy

• Ug = 0 J
• Ek = 0 J 
• Us = 

maximum 
(equals total)

• Forces 
• Fg = constant 
• Fs = maximum
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OSCILLATING SPRINGS

 

 

Connected between net force and 
kinetic energy 
Net force = 0 N 🡪 no acceleration 🡪 
maximum velocity 🡪 maximum 
kinetic energy 

Top Middl
e 

Botto
m 
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PROPERTIES OF CIRCULAR 
MOTION

 

v

a or ΣF
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HORIZONTAL CIRCULAR MOTION

• Circular motion that 
occurs on a horizontal 
plane 

• Properties: 
• The speed of the 

object is constant 
• The velocity of the 

object is always 
changing 
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VERTICAL CIRCULAR MOTION

 

 
 

Bottom of the circle: 
• Net force is upwards 
• Normal force is greater than 

the weight force 

Top of the circle: 
• Net force is downwards  
• The normal force is smaller 

than the weight force 

 

 

 

Remember that this is NOT uniform circular motion – think energy 
transformations 
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CIRCULAR MOTION BANKED 
TRACKS

 
FN

Fg

ΣF

θ

FNFg

ΣF
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CIRCULAR MOTION - GRAVITY

• The only force acting on a satellite is 
its weight force 

• This acts as the centripetal 
force 🡪 circular motion 

• All satellites are in free fall – this 
occurs when the only force 
acting on the object is the weight 
force

• This means that no normal force 
acts on the object 🡪 apparent 
weightlessness occurs 

• Also note: because the force acting 
on the satellite is perpendicular to 
its motion, no work is done on it 

Earth

F
g

v
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CIRCULAR MOTION - GRAVITY
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Review

• Draw out force diagram (from the centre)

• Gravity only force in projectile motion and orbital motion

• Newton's 3 laws

• Oscillating Vs Static Spring
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GRAPHS FOR GENERATORS (SLIP 
RINGS)

1 2 3 4 5
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RMS VOLTAGE AND CURRENT
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VCAA 2016 QUESTION 17
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LENZ’S LAW

• The actual definition of Lenz’s Law: 
• “any current induced in a loop will be in the direction so that the flux it 

creates will oppose the change in the flux that produced it”
• Breaking down this definition: 

• Lenz’s law is used to determine the direction of the current 
created when there is a change in flux 🡪 induces emf 🡪 induces 
current

• The aim of the current is to create a flux that opposes the flux 
that induced it 
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LENZ’S LAW
• Using Lenz’s Law:

1. Describing the initial change in flux 
• Must include a direction and whether the 

flux is increasing/decreasing 
2. Figuring out the opposing flux created by the 
current 

• An opposing flux will be changing ONE OF 
the direction or increasing/decreasing 

• To make life easier, try to ensure that 
the opposing flux uses the word 
increasing – this is important for the 3rd 
step 

3. Figuring out the direction of the current from 
the opposing flux

• This is the reason having “increasing” in the 
opposing flux is important

• We use the (reverse) right hand grip rule to 
determine the direction of the current 

Photo credits: 
https://www.miniphysics.com/ss-magnetic-field-due
-to-current-in-a-solenoid.html 

https://www.miniphysics.com/ss-magnetic-field-due-to-current-in-a-solenoid.html
https://www.miniphysics.com/ss-magnetic-field-due-to-current-in-a-solenoid.html
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VCAA 2015 QUESTION 12

(it’s a square coil)
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POWER LOSS ALONG 
TRANSMISSION LINES 
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VCAA 2011 EXAM 2 QUESTION 14
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Review

• RMS Vs Peak-to-Peak

• Power loss proportional to I^2

• Step up/down transformer used to reduce power loss and ONLY operate on AC 

power

• Induced current will be in the direction so the flux it creates will oppose the 

change in the flux that produced it

• Flux vs EMF graph
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Q AND A
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TIME DILATION
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                    LENGTH CONTRACTION
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RELATIVISTIC MASS
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THE COSMIC SPEED LIMIT

 
Relativistic 
mass 

Classical physics’ 
mass 
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2021 q10
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YOUNG’S DSE
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INTERFERENCE PATTERNS

S1

S2

PS1P

S 2P

Recall the definition of 
path difference which is 
given by
 

p.d = |S1P − S2P| 

Constructive 
interference (high 
intensity): 

pd = nλ 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YDSE AND PATH DIFFERENCE

Laser

Slits 

Screen 

0λ 1λ 2λ 1λ 2λ 1/2λ 3/2λ 5/2λ 1/2λ 3/2λ 5/2λ 



49

YDSE

Overview Motion YDSE Photoelectric effect Wellbeing

VCAA 2015 QUESTION 17
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VCAA 2014 QUESTION 19
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FRINGE SPACING

 

Where
� Δx is the fringe spacing (m)
� λ is the wavelength (m)
� L is the distance between the 

screen and the slits (m)
� d is the distance between the slits 

in (m)
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VCAA 2013 QUESTION 21
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VCAA 2013 QUESTION 21



54

Light as a wave and particle

Overview Motion YDSE Photoelectric effect Wellbeing

PHOTOELECTRIC EFFECT
• What was the experiment:

• Varying the intensity and frequency of incident 
monochromatic light shone on metal plate to eject 
electrons

• Results: 
1. There is a frequency called the threshold 

frequency, f0, that below which, there will be no 
photoelectrons emitted. 

2. Above the threshold frequency, f0, increasing the 
frequency increases the stopping voltage but not 
the current

3. Increasing the intensity of light increases the 
current. 

4. Photoelectrons are released instantaneously. 
• Explanation: 

• Light is a photon, not a wave 
• Use in exams: 

• Evidence of light acting like a particle, rather than a 
wave 
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PHOTOELECTRIC EFFECT
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PHOTOELECTRIC EFFECT
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THE PHOTOELECTRIC EFFECT

Observations
1. There is a frequency called the 

threshold frequency, f0, that 
below which, there will be no 
photoelectrons emitted. 

2. Above the threshold 
frequency, f0, increasing the 
frequency increases the 
stopping voltage but not the 
current

3. Increasing the intensity of light 
increases the number of 
photoelectrons released. 

4. Photoelectrons are released 
instantaneously. 

Wave Model Predictions
1. All frequencies of light should 

eventually be able to emit 
photoelectrons 

2. Above the threshold 
frequency, increasing the 
frequency increases the 
current

3. Increasing the intensity of light 
increases the kinetic energy of 
released photoelectrons 

4. Photoelectrons are released 
with some time delay
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IMPACTS SUMMARY

Independent 
Variable 

Photon model Wave model

Frequency of light Related to energy. 
Impacts if 
photoelectrons are 
emitted and 
stopping voltage. 
Does not affect 
current

Should not affect if 
photoelectrons are 
emitted or not. 
Should affect the 
current. 

Intensity of light Related to number 
of photons emitted. 
Impacts current. 
Does not impact 
stopping voltage

Related to 
amplitude and  
energy. Impacts 
stopping voltage. 
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PHOTOELECTRIC EFFECT 
Related graphs: Max KE (or stopping voltage) vs. 
frequency  

• y-intercept is the work 
function

• x-intercept is f0 
(threshold frequency) 

• h is the gradient of the 
line 

• Note the dotted line 
below the threshold 
frequency and the axes 
label units
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PHOTOELECTRIC EFFECT

 

 

Related graphs: Current vs. Voltage graph  

• The x-intercept is the 
stopping voltage as 
current = 0 
– The x-intercept is affected by 

frequency of the light (change 
in energy)

• The photocurrent reaches 
a maximum, constant 
value when there is a 
forward potential. 
– Maximum current is affected 

by intensity



61

Light as a wave and particle

Overview Motion YDSE Photoelectric effect Wellbeing

ELECTRON DIFFRACTON 
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2019 NHT Q11
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Energy Levels

• Energy level diagrams are one way 
we can represent the energy levels 
(orbits) or an atom

• Lines on the diagram represent the 
different orbits around an atom

• Allowed energy levels are labelled 
on the left-hand side of the 
diagram 

• The distance between the lines is 
proportional to the energy 
difference 

• Moving an electron up a 
energy-level diagram corresponds 
to atomic absorption

• Moving an electron down in an 
energy-level diagram corresponds 
to atomic emission
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Energy Levels

•
• Although they appear the same below, normally there are more 

spectral lines in an emission spectrum than in an absorption 
spectrum 

• This is because there are more possible transitions down, from an 
excited energy state, than up, from a low energy state
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VCE 2016 Question 21
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Wellbeing Final Graph Question

• Sacale
• Units
• Error bars X & Y axis
• Use the ENTIRE graph paper 
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Wellbeing Final Graph Question
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Wellbeing Review

● Time Dilation / Length contraction 

○ Reference frames 

● Wave Terminology 

○ Node, Anti-node, Constructive / deconstructive interference, superimpose

○ Mechanical vs Transverse wave

● Photoelectric effect and particle model 

● Double-split and wave model
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TIPS FOR PHYSICS 3/4 EXAM
• Make sure you know how to use your scientific calculator 
• Make sure you know the basic skills like how to do algebra, rearrange 

vectors etc. 
• Make sure you understand the concepts along with the formulae 
• Print out the formula sheet and use it in class so you know where all the 

formulae are 
• Make note of what things you want on your cheat sheet throughout the year 

– particularly any derived formulae or concepts you don’t fully understand
• Make your cheat sheet well before the exam so you can practice using it 

during practice exams 
• Do heaps of practice questions!!! Especially before SACs 

• Many people struggle with the worded questions in particular – practice 
these early on!!! 

• How you use the exams is more important than how many you do 
• Northern Hemisphere Exams 

https://www.vcaa.vic.edu.au/assessment/vce-assessment/past-examinatio
ns/NHT-past-exams/Pages/NHT-past-exams.aspx

https://www.vcaa.vic.edu.au/assessment/vce-assessment/past-examinations/NHT-past-exams/Pages/NHT-past-exams.aspx
https://www.vcaa.vic.edu.au/assessment/vce-assessment/past-examinations/NHT-past-exams/Pages/NHT-past-exams.aspx
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CHEAT SHEETS

• Cheat sheets can be a good safety net if you 
forget anything 

• Ultimately, the cheat sheet that will best  serve 
you is one that is directly catered to YOU. 

• In this sense, standard/commercial cheat 
sheets might not be the best thing you could 
use 

• It is still recommended that you however 
include some or all of the following: 
� Key formulae not on the cheat sheet
� Common written explanations
� Anything else you’re unconfident/iffy with
� Don’t waste space putting stuff you are 

confident with/know well on your cheat 
sheet
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Wellbeing REVISION

• Most of the work for physics at this point should be in the form of 
practice exams

• Another good idea is to go through the physics study design and 
go through, dot point by dot point, what you need to revise using 
the ‘traffic system’

• Use a green dot to make a note of the things you’re 
confident with 

• Use a yellow dot to make a note of the things you’re iffy with 
• Use a red dot to make a note of the things you’re struggling 

with 
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Wellbeing WELLBEING

Before the exam:
• When you’re finished school, at least during the exam period, make sure 

you get at least 9 hours of sleep every night!
• Do NOT stay up the entire night before the exam and sleep early 
• Eat healthy (a chocolate break won’t hurt though)
• Take regular short breaks whilst you study and make time for actual 

breaks
• Make sure you keep perspective about the whole thing 
• Make sure you talk to someone if you’re struggling 
• If you’re feeling overwhelmed take a break 
• Make sure you have a routine – wake up and sleep at regular times, eat 

at regular times, study at regular times
• Don’t do practice exams the day before a morning exam or on the day of 

an afternoon exam, just read notes or do nothing 

TRUST THAT YOU KNOW THE CONTENT!!!
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Wellbeing WELLBEING

During the exam: 
• Skip questions if they’re taking too long/too hard 
• Do the questions that are easy first 
• Double Check your work!!!!!!!! Edit – chances are that there is a 

mistake somewhere… FIND IT!
• Answer ALL of the questions – especially multiple choice – there 

is no excuse. 
• Make sure you read the question CAREFULLY. Read. Every. Word. 
• If there’s something you can’t do, don’t panic; come back to it at 

the end
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Wellbeing WELLBEING

After the exam: 
• Go home. Have food. Take a break. Sleep. 
• Don’t discuss answers after the exam – especially for worded 

questions; it can give you unnecessary stress
• Try to relax and forget about it 



GOOD LUCK!




