
Unit: 1 Motion & Forces 

Grade Level:9 
Unit 1: Motion & Forces 
Pacing 6 weeks 

PS2A1 Analyze data to support and verify 
the concepts expressed by Newton’s 2nd 
Law of Motion, as it describes the 
mathematical relationship among the net 
force on a macroscopic object, its mass, 
and its acceleration. [Clarification 
Statement: Examples of data could include 
tables or graphs of position or velocity as a 
function of time for objects subject to a net 
unbalanced force, such as a falling object, 
an object rolling down a ramp, or a moving 
object being pulled by a constant force] 
(DOK 3)   
 

Learning Targets: 
 
I can:  

● Explain or demonstrate the   
relationship between acceleration, 
force and mass of an object. 

● Solve for any one variable of the 
equation representing Newton’s 
Second Law of Motion (F=ma). 

● Use the equation of Newton’s 
Second Law of Motion to predict the 
gravitational forces between objects 
(F=mg) 

● Identify the factors affect speed, 
velocity and acceleration.  

● Compare and contrast, distance and 
displacement. 

● Describe the motion of an object in 
a variety of ways. 

● Analyze a graph of motion in terms 
of:  position, displacement, speed, 
velocity, acceleration, constant 
motion or changing motion. 

● Identify and describe the types of 
forces acting on a single object or 
between objects in specific 
situations. 

● Predict the motion of an object or 
objects based on the forces acting 
on the object(s) in specific 
situations. 

Supporting Standards:  
 

PS2A2 Use mathematical representations 
to support and verify the concepts that the 
total momentum of a system of objects is 
conserved when there is a net force on a 
system (Clarification Statement:  Emphasis 
is on the quantitative conservation of 
momentum in interactions and the 
qualitative meaning of this principle) 
 
PS2A3 Apply scientific principle of motion 
and momentum to design, evaluate and 
refine a device that minimizes the force on 
a macroscopic object during collision. 
(Clarification Statement: Examples of 
evaluation and refinement could include 
determination of the success of the device 
at protecting an object from damage and 
modifying the design to improve it.) 
 
PS2B1 
Use mathematical representation of 
Newton’s Law of Gravitation to describe 
and predict the gravitational forces 
between objects [Clarification Statement: 
Emphasis is on both quantitative and 
conceptual descriptions of gravitational 
fields.] 



Big Ideas: 
 
Forces can cause objects to 
change position or velocity.  
 
 

Essential Unit Questions: 
 

1. How can one explain and predict 
interactions between objects and 
within a system of objects? 

2. What underlying forces explain the 
variety of interactions observed?  

3. How can one predict an object’s 
continued motion, change in motion, 
or stability? 
 

Vocabulary: 
 
System, Measure, Mass, volume, SI 
System, length, Motion, distance, 
displacement, position, speed, average 
speed, instantaneous speed, velocity, 
momentum, relative motion, acceleration, 
Force, net force, balanced & unbalanced 
forces, centripetal force, gravitational force, 
friction, weight, inertia, air resistance, 
terminal velocity, free fall,  
 

 
 
 

 


