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Summary 
 

Lesson Objectives : Students will be assessed on their ability to 

Newtonõs Third Law 

and g 

¶ identify various types of forces  

¶ demonstrate an understanding of Newtonõs third law  

¶ understand gravitational field strength, g, and recall that it is different 
on other planets and the moon from that on the earth 

Orbits ¶ explain that gravitational force causes the planets to orbit the Sun, 
causes moons and artificial satellites to orbit the Earth, causes comets 
to orbit the Sun  

¶ use the relationship between orbital speed, orbital radius and time 
period,  

¶ describe the differences in orbits of comets, moons and planets  

¶ recall that the solar system is part of the milky way galaxy and that the 
universe is a large collection of billions of galaxies 

Hookeõs Law ¶ describe experiments to investigate how extension varies with applied 
force for helical springs and metal wires  

¶ understand that the initial region of a force-extension graph is 
associated with Hookeõs law 

Non-Hookian Materials ¶ describe how extension varies with applied force for rubber bands  

¶ associate elastic behaviour with the ability of a material to recover its 
original shape after the forces causing deformation have been 
removed 

Moments ¶ know and use the relationship between the moment of a force and its 
distance from the pivot.  

¶ know and use the principle of moments for a simple system of 
parallel forces acting in one plane 

Centre of Gravity and 

Stability 

¶ recall that the weight of a body acts through its centre of gravity  

¶ understand that the upward forces on a light beam, supported at its 
ends, vary with the position of a heavy object placed on the beam 

Friction ¶ understand that force is a vector quantity  

¶ understand that friction is a force that opposes motion 

 
 
 

Important information 
 
This unit consists of seven topics including the test.  Curriculum materials can be found within 
Blackboard and the staff area of the network.   
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1 ð Newtonõs Third Law and g       text ref: pg 39 

Objectives:  

¶ identify various types of forces  

¶ demonstrate an understanding of Newtonõs third law  

¶ understand gravitational field strength, g, and recall that it is different on other planets and the moon 
from that on the earth 
 

Notes:  
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Identify the action and reaction force in each of the following situations.  The first one is done for 

you. 

Example Action  Reaction  

 

 

 

The baseball pushes the bat  

to the left  (an action).  

 

 

 

 

The bat  pushes the ball  to the right  

(the reaction).  

 

 

 

Baseball pushes glove to the 

left.  

 

 

 

 

 

 

 

 

 

Bowling ball pushes pin to the 

left.  

 

 

 

 

 

 

 

Enclosed air particles push 

the wall of the balloon 

outwards.  
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Action -Reaction Pair #1:  

 

 

Action -Reaction Pair #2:  

 

Identify BOTH  action -reaction pairs in this  

situation with Foot A, Ball B, and Foot C  

 

 

 

I dentify at least SIX  action -reaction pairs in this diagram.  
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2 ð Gravity and Orbits             text ref: pgs 49 - 55 

Objectives:  

¶ explain that gravitational force causes the planets to orbit the Sun, causes moons and artificial 
satellites to orbit the Earth, causes comets to orbit the Sun  

¶ use the relationship between orbital speed, orbital radius and time period,  

¶ describe the differences in orbits of comets, moons and planets  

¶ recall that the solar system is part of the milky way galaxy and that the universe is a large collection of 
billions of galaxies 
 

Notes:  
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PhET LAB:  Gravity and Orbits  
 

Follow the directions carefully before answering the following questions while using the PhET 

Simulation òGravity and Orbitsó.   http://phet.colorado.edu/en/simulation/gravity -and-orbits  

1)  Run the Simulation, Keep all the default settings, but select the Earth and Satellite option .  

Turn on all of the options  in the òShowó menu, then run and play with the simulation for a 

while.  Whi ch is experiencing a greater gravitational force: The satellite or the earth?  

 

 

 

 

 

2) Pause the Simulation. Hit òResetó. (not òReset Alló).   Alter the mass of the Satellite.  Does 

the mass of the satellite have any impact on its Orbit?  Explain.  

 

 

 

 

 

 

 

 

3) Pause the Simulation. Hit òReset.ó Click and drag the òvó at the end of the red velocity in 

order to decrease  the satelliteõs velocity.   

a. What happens when you hit play?  Why?  

 

 

 

 

 

 

 

 

 

b. Why doesnõt this happen to satellites normally? 

 

 

 

 

 

 

 

 

 

http://phet.colorado.edu/en/simulation/gravity-and-orbits
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4) Pause the Simulation. Hit òReset.ó   Click and drag to increase  the satelliteõs velocity.  What 

happens when you hit play? Why?  

 

 

 

 

 

 

 

5) Pause the Simulation. Hit òReset.ó   Click and drag the satellite itself to move it further 

away from E arth.  What happens when you hit play? Why?  

 

 

 

 

 

 

 

6) Try to create another stable orbi t that is further or closer to E arth. What other very 

important variable is altered with this new orbit?  

 

 

 

 

 

 

 

7) Just for fun.  Click and drag Earth to create a very small velocity for Earth.  Can the 

satellite still orbit a moving planet effectively?  

 

 

 

 

 

 

 

8) Pause the Simulation. Hit òReset.ó  On the top left tabs, change your view so that you are to 

scale.  In the Show menu, you can now also turn on the òTape Measureó.  Run the simulation, 

with the path shown.   

a. How far out is the satellite?  
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b. How long does it t ake for the satellite to orbit E arth?  

 

 

 

 

 

 

 

9) Switch modes, so that y ou are now looking at  just the Earth and the M oon.   

a. How far is the M oon?   

 

 

 

 

 

 

 

 

b. How long does it take for the Moon to orbit the E arth?  

 

 

 

 

 

 

 

10)  Again Switch modes, so that y ou are now looking at just the Earth and the S un. 

a. How far is the Earth from the S un? 

 

 

 

 

 

 

 

 

b. How long does it take for the Earth to orbit the S un? 
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PhET LAB:  Gravity and Orbits (extension)  

 

1)  According to Keplerõs third law, The time it takes for one complete orbit is proportional to 

the mean distance between the centers of two bodies.  T2 Ų r 3.  When a constant is included, 

the equation is:  

Ὕ  
τ“

Ὃὓ
ὶ 

 

Use the adjustable mass controls on the simulation of just the earth and sun to determine 

what mass the òMó in Keplerõs equation must refer to.  Is it the mass of the orbiting object 

or t he mass of the central object?  

 

 

 

 

 

 

 

 

2) Hit Reset All.  View all three objects in Cartoon mode.  Sketch a diagram showing their 

paths for one full year.   
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3) Kepler actually proposed three laws.   

 

 
 

 

 
 

The diagram above illustrates Keplerõs Laws:  A1  =  A2.  In this case you can see that when a 

planet is closer to the S un then it must cover more distance in the same time.  It must move 

faster.    

 

Reset all.  Select the Earth and Sun.  Choose to show only the path and ve locities.  

Manipulate the Simulation until you achieve an elliptical orbit.  T he speed of the E arth 

increases sligh tly as it orbits closer to the S un but decreases slight ly when it is further 

from the S un. (hint:  move the S un itself.)  
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