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Welcome	to	Year	11	Physics!	
	

Congratulations	on	choosing	a	fascinating	and	enjoyable	VCE	Science	subject.		

	

Studying	Physics	gives	an	insight	into	the	fundamental	way	the	world	works.	People	with	a	Physics	

background	can	apply	skills	to	excel	in	any	chosen	career.	

Physics	helps	you	to	understand	the	world	around	you,	and	satisfy	your	curiosity.	

Studying	physics	develops	your	critical	thinking	and	problem-solving	skills.	

Having	physics	as	part	of	your	studies	opens	a	wide	range	of	future	careers.	

Physics	is	a	global	enterprise	and	offers	you	the	opportunity	to	work	abroad,	or	in	international	

research	collaborations.	

Physics	drives	technology	advancements,	impacting	society,	the	environment	and	the	economy.	

The	topics	that	we	will	cover	in	Year	11	Physics	include…	

Thermodynamics	–	Electricity	–	Nuclear	Energy	–	Forces	and	Motion	–	Aerospace	–	Experiment	

We	will	also	be	heading	off	on	a	couple	of	excursions	–	Scienceworks	Museum	for	an	electricity	and	

lightning	show	and	Jetstar	Aviation	Maintenance	at	Melbourne	Airport	as	part	of	our	Aerospace	studies.	

In	preparation	for	‘THE	BEST!’	subject	on	earth,	it	is	important	to	get	some	of	our	fundamental	

knowledge	ready.	Please	refer	to	the	next	page	for	our	transition	lesson	plan.	

	

	

	

	

	

	

	

	

	

	



	

SET	

Newton’s	Laws	Of	Motion	–	Refresher	and	Preparation	Activities.	

LEARN	

Included	in	this	pack	are	three	sections	–	Newton’s	first,	second	and	third	law	of	motion.	Don’t	let	the	

number	of	pages	in	this	pack	frighten	you.	These	are	simple	activities	that	will	refresh	your	

understanding	of	science	concepts	that	you	have	most	likely	studied	before	in	Junior	Science.	

Please	read	the	activities	and	try	your	best	to	think	about	the	concepts	explained	and	answer	the	

questions.	We	will	be	discussing	these	concepts	when	we	meet	in	2022	so	don’t	get	put	off	if	you	

experience	a	bit	of	confusion.	All	these	science	secrets	and	mysteries	will	be	revealed	in	time.	But	it	

might	pay	to	explore	some	great	videos	that	exist	on	YouTube	about	Newton’s	laws.	

	

REFLECT	

Please	reflect	on	these	questions	and	answer	them	in	your	mind…	

If	I	had	to	explain	to	someone	what	Newton’s	three	laws	of	motion	mean,	what	would	I	say?	

What	is	an	example	of	Newton’s	first	law	of	motion	in	real-life?	

What	is	an	example	of	Newton’s	second	law	of	motion	in	real-life?	

What	is	an	example	of	Newton’s	third	law	of	motion	in	real-life?	

	

Thank	you	for	completing	this	task.		

Enjoy	your	holidays!	
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Inertia

Inertia is the natural tendency of an object to maintain its velocity. Remember that an object's

velocity is its speed in a certain direction. We can sum up the idea of inertia by saying that:

an object at rest – something that is stationary or has zero velocity – "wants" to stay at

rest, and

a moving object "wants" to keep moving with the same speed in the same direction.

It's important to remember that inertia is not a force. It doesn't act on an object to make it stay

still or keep moving. It's just a property that all things with mass have, like colour or shape.

1.2 Lesson: The �rst law of motion
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Question 1

De�ne: Inertia is the tendency of any object to

maintain its:

acceleration

shape

velocity

position

I'm not sure

Question 2

Think: An object has a velocity of 7 m/s east.

Due to the object's inertia it will tend to:

stop

slow down but continue in an

easterly direction

maintain its speed but slowly

change direction

slow down and slowly change

direction

continue moving at 7 m/s east

I'm not sure

Question 3

Consider: Due to inertia, a particular object has

a tendency to have a velocity of 0 m/s.

Which best describes the object's current state

of motion?

It is at rest

It is moving slowly in a straight line,

slowing down

It is moving slowly in a curving

trajectory

It could be any of the above three

answers

I'm not sure

Question 4

Think: When you throw a stone up in the air, it

naturally falls back down to the Earth. This is

because of its inertia.

True

False

I'm not sure
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Question 5

Apply: A train is moving at a constant speed on a straight track. You are standing in one of the

carriages. The train brakes suddenly and you seem to be thrown forwards.

Use Newton's �rst law to explain why.

Inertia and road safety

Video content

Ŀ Key Question

Log in to stileapp.com to view the video

Ĝ
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Question 6

Notes: Use this space to take notes for the video.

Note: This is not a question and is optional, but we recommend taking notes – they will help you

remember the main points of the video and also help if you need to come back to answer a question

or review the lesson.

Question 7

Observe: When Gri� pulled the table cloth out

from the table, did his pull transfer to the

objects on the table?

Note: If it moved the objects on the table just a

small amount, answer no.

Yes

No

I'm not sure

Question 8

Observe: Think about when the car with the

crash dummy crashed into the wall. Was the

force that the wall applied to the car also

applied to the dummy?

Yes

No

I'm not sure

Question 9

Apply: In your own words, explain the role of inertia in causing serious injuries in a car accident.

How do seat belts help prevent these injuries?

Hint: Rewatch the video from about 2:30 onwards.



18/11/2021, 21:51 1.2 Lesson: The first law of motion - Stile

https://stileapp.com/au/inst-9065/subject-278446/lesson-1790852/worksheet-12550343/printHandout 5/8

The �rst law

Newton's �rst law of motion includes the idea of inertia: every object has a natural tendency

to maintain its velocity. For this reason, the �rst law is often called the law of inertia.

The �rst law also tells us that a net force is needed to make an object change its velocity. In case

you don't remember what a net force is, here's a quick reminder.

Review of net force

In a tug of war, two horizontal forces pull on the rope in opposite directions. Whether the rope

moves one way or the other depends on how the sizes of the forces compare.

The sum of the forces acting on a single object is called the net force. To �nd the net

force, add any forces acting in the same direction and subtract any forces acting in opposite

directions.

When two forces have the same strength but opposite directions they cancel each other out. We

then say that the forces are balanced and that the net force is zero.

An object with zero net force either remains at rest or keeps moving with the same

velocity. In other words, its acceleration is zero.

An object with a net force acting on it accelerates in the direction of the net force.
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Question 10

Calculate: In a tug of war, the total force pulling

the rope to the left is 500 N. The total force

pulling it to the right is 400 N.

What is the net force on the rope?

0 N

100 N to the left

100 N to the right

500 N to the left

400 N to the right

I'm not sure

Question 11

Remember: When all the forces acting on a

moving object are balanced, the object will:

keep moving at the same speed but

change direction

keep moving in the same direction

but slow down

accelerate downwards

keep moving at the same speed in

the same direction

I'm not sure
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Question 12

Apply: Which of the following objects have

constant velocity, or zero acceleration?

A sizzling pizza sitting on a plate

A basketball slowing down as it rolls

in a straight line

A satellite orbiting the Earth

A train travelling at a steady speed

on a straight track

I'm not sure

Question 13

Infer: Which of the objects from the previous

question have net forces acting on them?

Hint: If you got the previous question right, this one

will be easy if you apply Newton's �rst law.

A sizzling pizza sitting on a plate

A basketball slowing down as it rolls

in a straight line

A satellite orbiting the Earth

A train travelling at a steady speed

on a straight track

I'm not sure

Question 14

Summarize: Drag the phrases into the table to summarize Newton's �rst law.
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Question 15

Summarize: This table has the same information as the previous one, but uses the concepts of

velocity and acceleration.

Question 16

Identify: The graph on the left shows

the velocity of a car over a time period of 12

minutes. 

In which parts of the journey must there have

been a net force acting on the car? (Select the

best answer)

A, C, F

B, E

B, D, E

B, C, D, F

I'm not sure

Credits:  "Understanding Car Crashes: It's Basic Physics" video by IIHS (YouTube); racing car photo, Adobe Stock.

İ Challenge
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Forces in space

We've seen that if you push objects with forces of the same size the pushes might not have the same e�ects – the objects might

accelerate di�erent amounts.

Gravity and friction can make it di�cult to work out exactly what's going in these cases. So let's investigate further with this

demonstration from the International Space Station.

Video content Question 1

Describe: Describe what you saw happen to the three balls in

the second part of the video. Use the words same force, mass

and accelerated.

Log in to stileapp.com to view the video

Ĝ
 

3.2 Lesson: The second law of motion
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The space station is in orbit so we don't see the usual e�ects of gravity, although air resistance still slows the balls down a bit. 

To see the e�ects of a single force, without gravity and air resistance interfering, you need to go into outer space. Luckily, we have

a simulation that allows you to experiment in these ideal conditions!

An astronaut is �oating in outer space and has four balls of di�erent masses. She can blow on them to push them. Each blow

lasts for 1 second and has a size of 10 millinewtons. A millinewton (mN) is one thousandth of a newton, so 10 mN is a very weak

force.

Click on each ball to see how it accelerates.

Question 2

Record: Use the simulation to complete the table below.

Force (mN) Mass (g) Acceleration (m/s/s)

10 5  

10 10  

10 15  

10 20  

Question 3

Observe: The relationship between force, mass and acceleration is quite simple. Can you work it out using the results in the

table?

Complete the word equation below.



18/11/2021, 21:53 3.2 Lesson: The second law of motion - Stile

https://stileapp.com/au/inst-9065/subject-278446/lesson-1790852/worksheet-12550361/printHandout 3/9

Question 4

Calculate: What size force would be needed to give the 5 g ball

an acceleration of 5 m/s/s?

1 mN

5 mN

10 mN

25 mN

I'm not sure

Question 5

Apply: The astronaut applies the force to the 5 g ball for one

second. What happens to the ball after the force stops?

Hint: Remember Newton's �rst law.

It speeds up

It gradually slows down and stops

It keeps moving at a constant velocity

It stops immediately

I'm not sure

Question 6

Interpret: Look carefully at the four speed-time graphs above.

Which graph represents the motion of the 5 g ball from the

moment the astronaut starts blowing (t = 0)?

A

B

C

D

I'm not sure

Question 7

Explain: Explain why you chose your answer to the previous

question.

The simulation above showed how acceleration changes if you apply the same force to di�erent masses.

What if you keep the mass constant and change the size of the force? Here's another simulation to help you �nd out...
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Question 8

Record: Use the simulation to complete the table below.

Force (mN) Mass (g)  Acceleration (m/s/s)

5 10  

10 10  

20 10  

Question 9

Compare: Do the results from this simulation show the same

relationship between force, mass and acceleration as the

previous one?

Yes

No

I'm not sure

Question 10

Calculate: What force is needed to give the 10 g ball an

acceleration of 6 m/s/s?

3 mN

6 mN

60 mN

60 N

I'm not sure

Watch the video below left to con�rm that you got the relationship between force, mass and acceleration right. For a musical

version, watch the one on the right as well!

Video content Video content

Log in to stileapp.com to view the video

Ĝ

 
Log in to stileapp.com to view the video

Ĝ
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Newton's second law of motion

Newton's second law of motion is often written simply as the formula, F = ma.

We can spell out what this means by saying how an object's acceleration depends on both its mass and the net force applied to it.

Question 11

Analyze: The two simulations above were controlled experiments. In each one, you kept one variable the same and investigated

how the other two variables were related. Complete the following table using the words force, mass and acceleration.

Independent variable

(What did you change?)

Dependent variable

(What did you measure?)

Controlled variable

(What did you keep the same?)

First simulation   

Second simulation   

Question 12

Summarize: Use your results tables from the two simulations to complete the sentences below.

As force increases, acceleration increases at the same rate. When variables are related in this way we say that they are directly

proportional.

As mass increases, acceleration decreases at the same rate. When variables are related in this way we say that they are inversely

proportional.

So we can say that the acceleration of an object is directly proportional to the net force acting on it and inversely proportional to

its mass.
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Standard units

F = ma works when you use the standard units: newtons for force, kilograms for mass, and metres per second per second for

acceleration.

    1 N = 1 kg x 1 m/s/s

The simulation uses millinewtons (mN) and grams (g), which are each one thousandth of their standard units. F = ma still works

because you've divided both sides of the equation by one thousand, keeping it balanced:

    1 mN = 1 g x 1 m/s/s is the same as 0.001 N = 0.001 kg x 1 m/s/s

Important: Unless you're con�dent that you can use other units and still keep F = ma true, always convert to newtons, kilograms

and metres per second per second before applying the equation.

 

Question 13

Apply: Imagine that the 5 g ball and the 10 g ball collide while

travelling at constant velocities.

Compared to the 5 g ball, the 10 g ball will experience:

a stronger force but the same acceleration

a weaker force but the same acceleration

an equal force but higher acceleration

an equal force but lower acceleration

I'm not sure

Question 14

Calculate: The acceleration of the 10 g ball is 200 m/s/s.

What is the net force acting on it?

Hint: You will need to convert units before calculating.

2 mN

2 N

20 N

2000 N

I'm not sure

Why is the second law true?

Why does it take more force to accelerate a greater mass?

To answer this, remind yourself what objects do without any net forces acting on them... 

Question 15

Remember: If there's no net force acting on an object it

maintains its ____________ . This is due to its ____________ .

state of rest; inertia

inertia; velocity

velocity; inertia

acceleration; velocity

I'm not sure

With no net forces, objects continue to move, or stay at rest,

because of their inertia. With a net force the objects change the

way they move – they accelerate.

The reason that a given net force produces di�erent

accelerations on objects with di�erent masses is because the

objects have di�erent amounts of inertia.
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Question 16

Summarize: Summarize the relationship between force, mass and inertia in the following table.

If you have time, try playing around with both variables – the force and the mass – in the following simulation.

Final question

The US space shuttle Endeavour heading up to rendezvous with the International Space Station, May 2011.
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Question 17

Think: The acceleration of a rocket increases as it rises up through the atmosphere.

The thrust exerted by the engines doesn't change, so why does the acceleration?

As we saw in the Introduction, the Dawn spacecraft was launched in 2007 to search for clues about the birth of our Solar System.

It took four years to reach the Asteroid Belt, between the orbits of Mars and Jupiter.

If you have time, watch the following video to �nd out how Dawn's ion engines work.

Video content

Credits:  "Newton's Laws of Motion (2): Force, Mass and Acceleration" video by ESA/ESO/HUBBLEcast (YouTube); "F = ma" by FMALive/ladyiceteacher (YouTube);

space shuttle Endeavour photo, NASA; other photos, Adobe Stock.

Log in to stileapp.com to view the videoĜ

https://www.nasa.gov/mission_pages/shuttle/flyout/multimedia/endeavour/11-05-16-2.html
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Question 18

Pretend that one of your classmates was absent today. They've messaged you to �nd out what they missed in class. Write a text

message back to them, summarizing what you've learnt. Avoid the temptation to write, "Nothing much. C u 2moz."

Hint: Double click or tap to begin typing.
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Ed White, the �rst American to space walk, during the Gemini 4 mission, June 1965.

Newton's �rst law of motion is about what objects do when no forces act on them. It also tells us that a force is needed to change

an object's motion.

The third law tells us that forces never occur on their own. They always come in pairs...

Pushing a spacecraft

Note: The second video talks about Newton's second law as well as the third. Don't worry if you're not sure about this part of it for now.

Video content Video content

Log in to stileapp.com to view the video

Ĝ

 
Log in to stileapp.com to view the video

Ĝ

2.2 Lesson: The third law of motion
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Question 1

Notes: Use this space to take notes for the videos.

Note: This is not a question and is optional, but we recommend taking notes – they will help you remember the main points of the

video and also help if you need to come back to answer a question or review the lesson.

Question 2

Recall: When Gene Cernan pushed against the spacecraft

during his spacewalk:

he moved backwards but the spacecraft stayed

where it was

the spacecraft moved but he didn't (it just seemed to

him that he moved, relative to the craft)

both he and the spacecraft moved, away from each

other

I'm not sure

Question 3

Recall: When Gene Cernan pushed against the spacecraft

during his spacewalk:

he accelerated but the spacecraft didn't

the spacecraft accelerated but he didn't

both he and the spacecraft accelerated, in opposite

directions

I'm not sure

Question 4

Recall: When Cernan pushed against the spacecraft during his

spacewalk:

Hint: There may be more than one correct answer.

his body exerted a force on the spacecraft

his body did not exert a force on the spacecraft

the spacecraft exerted a force on his body

the spacecraft did not exert a force on his body

I'm not sure

Question 5

Explain: Think about the second video above. In your own

words, explain how Newton's third law of motion applied to

Cernan's interaction with the spacecraft.

Newton's third law of motion
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The third law says that forces come in pairs, but the two forces must act on di�erent objects. If object A exerts a force on object B,

then object B must exert a force back on A. For example, if you push against a wall then the wall must push back on you. The law

also says that these two forces must be equal and opposite.

To sum up, the two paired forces in Newton's third law:

act on di�erent objects

are equal in size

are opposite in direction

are of the same type

Question 6

Analyze: There's a lot packed into the third law – break it down using the table below. For each hint, write what the third law says

about it. We've done the �rst one for you.

Hint What Newton's third law of motion says about it

pairs Forces always come in pairs

number of objects

object A exerts a force on object B, so...

type of force

size of force

direction of force

Question 7

Remember: Cernan applied a force to the spacecraft so the

spacecraft applied a force of equal strength to Cernan.

True

False

I'm not sure

Question 8

Apply: On his spacewalk, Cernan pushed the spacecraft. If the

spacecraft wasn't there, he would have applied a force to empty

space.

Hint: Empty space is not an object.

True

False

I'm not sure

Ŀ Key Question
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A new way to label forces

Applying the third law is tricky. You need to think very carefully about the pairs of objects that are interacting and the forces

between them.

To help keep track of these details, it will help to give the forces more detailed labels. Each label should have the following form:

Fforce type, x on y

For example, you hit a nail with a hammer. We could represent the force like this:

Fapplied, hammer on nail

Question 9

Identify: Pictured below are some scenes from Gene Cernan's day-to-day life. Each scene shows a pair of equal and

opposite forces that follow Newton's third law. Drag the labels to identify the forces.

Question 10

Identify: Here are a couple more scenes involving Cernan and a pair of forces that follow the third law. Drag the labels to identify

the forces.
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Reaction forces are not balanced forces

The third law says that every force has an equal and opposite partner. Doesn't that mean that all forces are balanced and cancel

out? So how can anything ever accelerate?

Equal and opposite forces only cancel out when they act on the same object. This is when we say that they are balanced. But the

pairs of forces described by the third law always act on di�erent objects.

For example, Cernan pushed on the spacecraft and the reaction force was a push back on him. These forces were equal and

opposite but they acted on di�erent things so they didn't cancel out. Cernan's push caused the spacecraft to accelerate. The

spacecraft's reaction force caused Cernan to accelerate. That is, each object received the impact of only one force.

Drawing free body diagrams for Cernan and the spacecraft helps show this.

Question 11

Apply: When you kick a ball, your foot applies a force to the ball. An example is shown in the picture below.

1. Draw an arrow on the picture to show the reaction force. Type a label with the format: F force type, x on y

2. Now let's focus on the ball and all the forces acting on it. Complete the free body diagram for the ball, on the right hand

side. Label each arrow with the type of force. Assume that the ball is sitting on the ground and hasn't started moving yet.
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Question 12

Explain: Using the free body diagram you drew above, explain why the ball accelerates away from your foot.

Challenge questions

Question 13

Analyze: Two cars are stopped at tra�c lights. Car B is directly

behind Car A. A third car, Car C, crashes into the back of B. This

collision pushes B forward into A.

Hint: Draw a diagram if it helps.

If we consider the force that C applied to B, its reaction force is:

the force that A applied to B

the force that B applied to A

the force that A applied to C

the force that B applied to C

I'm not sure

Question 14

Match: Scientists run a carefully controlled experiment on the

International Space Station. Two magnets, X and Y, �oat inside a

vacuum chamber. Magnetic forces hold them together.

Magnet X also exerts a very small gravitational force on Y. Which

of the following is its reaction force?

X exerts a magnetic force on Y

Y exerts a gravitational force on X

Y exerts a magnetic force on X

Y exerts a frictional force on X

I'm not sure

Question 15

Complete the table to connect what you've learnt in this lesson to what you already knew.

How is the information in this lesson

connected to what you already knew?

What new ideas surprised you or

extended your thinking in new directions?

What still challenges you or makes you

wonder?

Credits:  Cover image, Ed White in space walk, NASA; "Gene Cernan's space walk and Newton's 3rd law of motion" video by ekimstir (YouTube).
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