
Motion and Force



Pre Assessment

• Take out a piece of  notebook paper.
• Number from 1-15
• Title the page “Motion and Force Pre-assessment
• Write on the White, do NOT write on the test sheet!
• Quietly start on the next slide when finished with the 

test.



Toolkit-Title Page

• Use the next blank page in your toolkit for a title page.

• Use the whole page to make a big title:

    Motion and Force
• Then take 2 minutes to put some relevant art 

work/decorations on the page.
• Then read the article in Science World titled, “Head to

Head”



Learning Targets



Textbook Scavenger Hunt

• How many chapters are in this textbook?
• Sections make up chapters, so how many sections are in 

Chapter 1?  Chapter 2, 3, 4, 5?
• Skim through the book, do you notice pictures, diagrams, 

data tables and graphs?  Y or N
• Find Chapter 3 Section 4.  What is the title?  What page is it 

on?
• Describe at least 2 ways you can find the answers to 

question 4.

Use the thin blue textbooks, titled Motion, Forces, and Energy to 
complete the following questions on a half  sheet of  notebook paper.

When you are finished, make sure your heading is on the paper and 
place it neatly and nicely in the middle of  the table.



Toolkit
• Next page title—

     Motion Vocab
• Make a 4 flipper
• Then make the top of  the 

flippers look like
• Finally, READ
   Chapter 1 in the thin blue 

textbooks
• Fill in under the flipper
   after you read each section.

MOTION
And an example of 

Frame of  Reference
SPEED

Instantaneous, Average,
and    Constant

VELOCITY
Accelerate    and    Decelerate

MOMENTUM
And

Conservation of  Momentum



MOTION
And an example of 

Frame of  Reference

The change in position in a certain amount 
of  time.
Example of  Frame of  Reference:  When you are 
driving in the car with your family they don’t 
seem to be moving because you are moving at 
the same rate, but if  you look out the window 
you all are definitely moving!

SPEED

Instantaneous,
Average, and Constant

The rate at which an object moves.
S=D/t    Speed=

Instantaneous Speed: Speed in a specific instant
Average Speed: Avg of  instantaneous speeds
throughout motion.
Constant Speed: Speed at same rate throughout motion.

Distance
time

Under the 4 flipper-Motion Vocab



What real life situation is happening?



Under the 4 flipper-Motion Vocab
VELOCITY

Accelerate and Decelerate

Speed in a specific direction.

Acceleration: Increase in velocity 
A= Final Velocity-Original Velocity/Time

Deceleration: Decrease in velocity  
A= Final Velocity-Original Velocity/Time

MOMENTUM
And

Conservation of  Momentum

The amount of  continued motion an object 
has relating to mass and velocity, “stopping 
power.”
p=mv    Momentum = mass x velocity
Conservation of  Momentum:  Momentum never goes 
away, it is just transferred. 
Pool Balls 



Speed (Scalar)
• Instantaneous Speed= speed right now! (Draw Diagram)
• Average Speed= Many instantaneous speeds averaged 

over the total distance.
• Speed Formula:  S=D/t
• Example:  At what speed did a plane
       fly if  it traveled 1760m in 8sec?
S= 1760m/8sec
S= 220m/sec
• Practice:
        1.  S=56m/8sec2.  S=72m/9sec
        3.  D=(10m/sec)(6sec)4.  D=(7m/sec)(5sec)
 5.  t=75m/25m/sec6.  t=1000m/10m/sec  
• Then complete the 2 practice problems on page 17.

Complete this on the next page in your toolkit.

D
S t



Velocity (Vector)
• Velocity Formula:  D/t in a given direction: 10m/sec East

• Combining velocities:  Both velocities in same direction.
– Ex:  Row boatFlow of  River
16 km/hr+10 km/hr= 26 km/hr

• Opposing velocities:  Velocities in opposite directions.
– Ex:RunnerWind blowing
5 km/hr--2 km/hr= 3 km/hr

• Practice:
1.  A race car is going 150 km/hr west, the wind is going 
 10 km/hr east.  What is the combined velocity?
2.  A white water raft is going 20 km/hr down the river that 
 is flowing  15 km/hr.  What is the combined velocity?

Complete this on the next page in your toolkit.



Review of  Speed and Velocity

• https://www.youtube.com/watch?v=aRBkbVaS
8SY 

• https://www.youtube.com/watch?v=wynqUYV
bJA0 

https://www.youtube.com/watch?v=aRBkbVaS8SY
https://www.youtube.com/watch?v=aRBkbVaS8SY
https://www.youtube.com/watch?v=wynqUYVbJA0
https://www.youtube.com/watch?v=wynqUYVbJA0


Acceleration and Deceleration

• A= FV-OV/Time     Deceleration= FV-OV/Time

• Ex:  A = 26m/sec – 10m/sec / 2sec
    A = 16 m/sec / 2sec
    A = 8 m/sec2

• Practice:
1.  A = 100m/sec - 70m/sec / 15sec
2.  Deceleration = 25m/sec – 75m/sec / 10sec

• Then complete the 2 practice problems on page 22.

Complete this on the next page in your toolkit.



Final Acceleration and Deceleration

• Two of  Mrs. Jacobs’s 
mischievous students 
“borrow” two shopping 
carts from Winco to do 
cart races down a hill.

• What is racer A’s acceleration 
after 3sec? After 6 sec? (Don’t 
forget to calculate the speed 
for velocity 1st!)

• What is racer B’s acceleration 
after 3sec? After 6 sec? (Don’t 
forget to calculate the speed 
for velocity 1st!)

• Then they both hit the 
curb and decelerate 
quickly!

Racer A’s Data
Distance

(m)
Time 
(sec)

0 0

1 1

2 2

9 3

12 4

25 5

36 6

Complete this on the next page in your toolkit.

Racer B’s Data
Distance

(m)
Time 
(sec)

0 0

.5 1

2.2 2

3 3

12 4

20 5

36 6



Momentum
• Momentum Formula:  p=mv
• p=momentum  m=mass  v=velocity

• Example:  A ship traveling at 50km/hr
has a mass of  10,000kg.
What is the ships momentum?
p= mv 

p = (10,000kg) (50km/hr)
p = 500,000kg km/hr
• Practice:
        1.  p= (20kg) (60km/hr)2.  p=(250kg) (.5m/sec)
        3.  m=500kgkm/hr / 10km/hr4.  m=4,000kgm/sec/40m/sec
5.  v=75g m/sec / 3g6.  v=320kg m/sec / 8kg
• Then complete #3 and #4 of  Section Review on page 28.

Complete this on the next page in your toolkit.

p
m v



What do these graphs show?

http://www.drcruzan.com/Speed.html 

http://www.drcruzan.com/Speed.html


Videos

• Short DVDs 
– Average Speed and Constant Speed

• Bill Nye or Physical Science Series: Motion

• YOU NEED TO PAY ATTENTION…OR 
YOU WILL BE TAKING NOTES!!!



Newton’s Laws of  Motion 
(Tri-fold in toolkit)

1st Law
(Inertia)

An object’s 
resistance to a 
change in motion.
-An object at rest stays 
at rest until a force acts 
upon it.
-An object in motion 
stays in motion until a 
force acts upon it.
Picture or Example:

2nd Law

F=ma
Force=mass x accel
1N=1kg 1m/sec2

Mass of  a rocket
x
Acceleration rate to beat gravity

The force necessary to 
launch the rocket

3rd Law

Forces act in pairs.
-For every action 
there is an equal and
opposite reaction.

Picture or Example:



Force Vocab (4 Flipper)

Force

Gravity

Friction

Buoyancy

• Next page title—

     Force Vocab
• Make a 4 flipper
• Then make the top of  the 

flippers look like
• Look up the definitions and 

write them under the flipper.



Force Vocab (4 Flipper)
Force A push or a pull (no suction just change in pressure)

Measured in Newtons
F=ma       Force = mass x acceleration 
1N=1kg1m/sec2

Gravity

The force of  attraction between any 2 objects, 
relative to their masses and distance.
Increase mass=Increase gravity
Increase distance=Decrease in gravity
Object and Earth=9.8m/sec2

Friction The resistant force between two moving objects.

Buoyancy

The ability of  an object to float in a liquid, 
caused by the liquid’s upward force.
Archimedes’ Principle:  relationship between buoyancy and weight, if  a 
boat only displaces a small amount of  water than the upward force of  the
water will keep it afloat even if  the mass and density is greater than the 
liquid.



Balanced and Unbalanced Forces
When the forces are 
balanced there is no 
movement.

When the forces are 
unbalanced there is 
movement.

Prove this concept yourself…use a textbook and the edge of  the table! 



Balanced or Unbalanced

Net Force
• Calculating Net Force
• Combine ALL the forces applied to an object.

20N-20N=0N

10N-12N =2N

Balanced or UnbalancedBalanced or Unbalanced
Motion or No MotionMotion or No Motion

Balanced or Unbalanced
Motion or No MotionMotion or No Motion

Which direction is motion?        Right



Balanced or Unbalanced

Net Force 

25N+20N=45N
Motion or No MotionMotion or No Motion

Balanced or Unbalanced

Which direction is motion?        Right



Using what you’ve learned!
Use the items and/or activities available to you to demonstrate
each of  Newton’s Laws and at least 3 of  the last 5 of  the 

concepts for motion and force:
– Newton’s 1st Law of  Motion (Inertia)
– Newton’s 2nd Law of  Motion
– Newton’s 3rd Law of  Motion
– Speed/Velocity
– Momentum
– Flight and the forces to make it happen.
– The effects of  gravity on force.
– The effects of  friction on force.

Document your demonstration in your toolkit:
1. Sketching what you did
2. Recording your outcome using vocabulary words



NEXT WEEK…

• Using what you learned!
• Partner Packet to prepare for post assessment.
• Post Assessment on Motion and Force.
• Computer lab time for typing Science Project Report.


