
Gravity and Motion



Quick Write
1. Watch the video about the 

‘weightlessness’ of astronauts in space

2. Write a paragraph explaining how you 
would carry out daily activities while 
weightless. Describe eating, sleeping, 
going to school, working in class, and 
any other activity you would like to 
include. 

• CONTINUE TO WRITE UNTIL TOLD
 TO STOP!!



Effects of Gravity on Motion
• Gravity is a force of attraction between 

objects that is due to their masses.

• All matter has mass. Gravity is a result of 
mass. Therefore, all matter is affected by 
gravity.

• Gravity between the objects of the solar 
system holds the solar system together.



• Compared with all objects around you, Earth has 
a huge mass. The gravitational attraction of 
Earth is thus an important force that you 
experience all the time.

• The gravitational force of the Earth pulls all things 
towards the center of the Earth. 

• Because of this, dropped objects fall to the 
ground, instead of floating around

• You must apply forces to overcome Earth’s 
gravitational force every time you lift objects. 



Isaac Newton and Gravity
• Read the paragraph ‘Newton and the Study of 

Gravity’ on page 371. 
-How did Newton know that an unbalanced force 

acted on an apple and on the moon? 
• Newton concluded that the same unbalanced 

force that affects the motion of small objects, 
such as an apple, also affects the motion of 
larger objects, such as the moon.

• Newton called this unbalanced 
force gravity.



The Law of Universal Gravitation
• The law of universal gravitation states that

ALL objects in the universe attract each 
other through gravitational force.

• The law depends on two things:
MASS AND DISTANCE



• MASS: The gravitational force between 
objects depends on the product of the 
masses of the objects. So, the gravity 
between objects increases as the masses 
of the objects increases.



• DISTANCE: The force of gravity depends 
on the distance between two objects. 

• As the distance between two objects gets 
larger, the force of gravity gets much 
smaller.



Where is the most gravitational 
attraction? 

1. Between the two textbooks on your table 
or a textbook on the table and the one in 
your house? 

2. Between two football players or a football 
player and a toddler

3. Between the two textbooks on the table 
or one textbook and the desk

4. Why cant we see the attraction between 
these objects?



Weight and the Gravitational Force
• Weight is related to mass, but they are not

the same. Weight is a measure of the 
gravitational force on an object. 

• Weight is expressed in the SI unit of force,
the Newton (N).

• The value of an object’s weight can 
change with the location of the object in 
the universe.





Gravity and Static Objects
• Gravity also acts on nonmoving, or static, 

objects.

• Gravity is often balanced by elastic forces 
due to tension or compression.

Example: Bird Feeder, Picture on a Nail



1. The gravitational pull is greater between 
two objects that: 

b. Have greater masses           c. Have rougher surface
c. are farther apart         d. are moving at greater speed

2. What happens to the gravitational force 
between two objects as the objects move
closer together? 

a. It increases           c. it does not change
b. It decreases          d. it has no pattern

3. Between which of the following is the 
gravitational force the greatest? 

a. A cat and an elephant   c. a cat and the Earth 
b. An elephant and the Earth  d. two elephants



4. The force of gravity
a.is not related to the mass of objects.
b.is only related to the mass of large objects.
c.is only related to the mass of small objects.
d.is related to the mass of objects.

5. Which of the following does NOT describe 
weight?
a. changes as gravitational force changes
b. is constant everywhere in the universe
c. is a measure of gravitational force
d. can be measured in Newtons

6. Which of the following is a common 
unbalanced force acting on objects in motion?
a. inertia                                 c. friction
b. acceleration                                 d. speed



How does gravity affect falling 
objects – Warm -Up

1. Watch the demonstrations
2. On your paper predict what will happen 

when the ping pong and golf balls are 
dropped at the same time

3. Predict what will happen when book and 
the paper are dropped from the same 
height

4. What differences did you observe in 
demonstrations? 

5. Could you make the book and the paper 
fall at the same time? How? 



Gravity and Falling Objects
• Do two objects with different masses fall at the 

same rate? 
• What about two objects with different shapes?
• All objects fall to the ground at the 

same rate because the acceleration due
to gravity is the same for all objects 
near Earth’s surface.

• Acceleration from gravity is 9.8 m/s2

– Which means that all objects fall towards the Earth 
with a speed that increases by 9.8 meters per second
every second they fall. 





Air Resistance and Falling Objects
• Sometimes objects do not fall at the same rate –

this goes against what we just learned – why 
does it happen? 

• Air resistance is the force that opposes the 
motion of objects through air. Air resistance 
slows the acceleration of falling objects.

• The amount of air resistance acting on a falling 
object depends on the size, shape, and speed 
of the object.



Terminal Velocity = when the force of 
air resistance is equal to the force of 

gravity, balancing the forces



• Free Fall is when an object is falling due 
to gravity with no air resistance (this 
cannot happen on Earth)

• A VACUUM is a place where there are no 
air molecules. In a vacuum objects can be 
in free fall



Quick Lab: Falling objects
1. Take out 2 new sheets of paper. 
2. Hold one out flat and drop it at the same time as a 
textbook from shoulder height. 
3. Ball up one of the papers. Drop that at the same time as 
the book. Drop the balled up paper the same time as the 
flat paper

Questions: DO THEY FALL AT THE SAME RATE? 

1.What happened when you drop the book 
and flat paper? 
2.What about the book and balled paper?
3.What about the two papers? 



Open book to page 378
add to quick lab

1. Copy the apple and the forces in figure 3 
2. Label the forces
3. Calculate the net force on the apple if 

gravity is pushing down with a force of 15
N and air resistance is pushing up with a 
force of 5 N.

4. What will happen to the apple?
5. What is the acceleration of the apple?



Projectile Motion and Gravity
• Projectile motion is the curved path that 

an object follows when thrown, launched, 
or otherwise projected near the surface of 
Earth. 

• Horizontal movement is movement parallel
to the ground caused by the applied force

• Vertical movement is movement 
perpendicular to the ground caused by 
gravity pulling the object to the Earth

• Gravity affects the vertical movement of 
an object in projectile motion by pulling the
object down at an acceleration of 9.8 m/s2

Happens in Two Directions





Angry Birds = Projectile Motion



Orbiting and Gravity
• An object is orbiting when it is moving around 

another object in space.

• The two movements that come together to form 
an orbit are similar to the horizontal and vertical 
movements in projectile motion.





• Which of the following does NOT 
describe mass?

a.remains constant             c. a measure of gravitational force
b. a measure of matter   d. measured in kilograms

• If a baseball and a cannonball are 
dropped from the same height at the 
same time, and there is no air resistance,
which ball will hit the ground first?

• a.The cannonball will land first.
• b.The baseball will land first.
• c.The balls will land at the same time.
• d.The ball with the larger volume will land first.



• What feature of an object does not affect 
air resistance?

a.its size                               c. its shape
b.its chemical properties     d. its speed

• In what direction(s) does gravity 
accelerate a projectile?

a.both vertically and horizontally       c. vertically upward
b. vertically downward                    d. horizontally forward

• What force affects all matter, including all
objects in the solar system, based on 
mass?

a.magnetism                c. air resistance
b.gravity                          d. normal force


