
Unit 2: Forces & Interactions 

Grade Level: 9 
Core Ideas: Motion and stability & types of interactions 
Pacing (~ 20 days) 

Big Ideas: 
 
Forces cause objects to move 
 
 

Essential Unit Questions: 
 
How can one explain and predict interactions between 
objects and within a system of objects? 
 

Vocabulary: 
 

Mass,  
Weight, 
Distance,  
Displacement 
Speed,  
Velocity,  
Terminal velocity 
Vector  
Magnitude  
Net force 
Unbalanced forces,  
Balanced forces 
Friction 
Sliding friction,  
Static friction 
Rolling friction 
 Inertia 
Air resistance 
Centripetal force,  
Gravitational force,  
 
Momentum,  
Conservation of 
momentum  
Relative motion 
Acceleration 

 
Electromagnet 
Magnetic field 
Electric motor 

Standards:  
 
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 

 
PS2A2 Use mathematical  
representations to support and verify 
the concepts that the total 
momentum of a system of objects is 
conserved when there is no net force 
on a system (Clarification Statement:  
Emphasis is on the quantitative 

Learning Targets: 
Forces 
I will  

● Identify the variable in the formula, F = ma 
● Employ vector drawings (free-body diagrams) to determine the 

net force on an object. 
● Relate Newton’s first Law of Motion (Inertia) to Newton’s Second 

Law of Motion 
○ Forces in balance (Fnet = 0)  

● Relate Newton’s 2nd Law of Motion to the 3rd Law of Motion 
○ F1 = - F2 
○ (m1)(a1) = - (m2)(a2) 

● In Newton’s 2nd Law of motion, explain or demonstrate the 
relationship between acceleration, force and mass of an object. 

○ mass & force are directly related; Fnet =ma: if a is 
constant, double m = double F 

○ acceleration and force are directly related; a=Fnet / mass: 
if m is constant, double F = double a 

○ acceleration and mass are inversely related; : if a is 
constant, double m = ½ a  

● Solve for any one variable of the equation using Newton’s 

Second Law of Motion (Fnet =ma).  

○ m =  a/ \Fnet   

○ a=Fnet / mass 
○ Fnet =ma 



conservation of momentum in 
interactions and the qualitative 
meaning of this principle) DOK3 
 
PS2A3 Applies 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.) DOK3 

 
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.] 
DOK 3 
 
PS2.B.2 Plan and conduct an 
investigation to provide evidence that 
an electric current can produce a 
magnetic field and that a changing 
magnetic field can produce an 
electric current. DOK 3 

 
 
 

○ a = v / t, a = vf - vi / t 
○ identify the factors that affect acceleration.   

● relate acceleration to unbalanced forces 
● Memorize the value and units of gravitational acceleration.  

 

I will:  
● Define momentum 

● Identify factors that affect momentum and their units 

○ mass (kg) & velocity (m/s2)  
● Calculate momentum of a system (p = mv) 
● identify the units of momentum (kg*m/s) 
● provide evidence that the total momentum in a system is 

conserved;  
○ p1 = -p2 
○ m1v1 = - (m2v2) 
○ m1v1 + m2v2 = 0 

 

I will:  
● Design an apparatus to minimize the forces during a collision.  

 

Interactions  
I will: 

● Identify the factors that affect Newton’s Law of Gravitation 
● Differentiate between mass and weight 

○ How is mass measured, units of mass 

○ How is weight measured, units of weight 

● Explain why we do not notice the gravitational force between 
objects on the surface of the earth. 

● Make predictions on how the relative force of gravity in a system 
will change if mass or distance are changed 

○ Fg is directly related the mass of the objects, if distance is 
constant 

○ Fg is inversely related to the distance between objects, if 
mass is constant. 

● Use Newton’s Law of Gravity to explain why planets stay in orbit 
● Use the equation of Newton’s Law of Gravity to calculate the 

gravitational forces between objects, Fg = G(m1 x m2) / d2  
 

I will: 

AC current 
DC current 
Insulator  
Conductor 
 

 
 
 



● Describe and provide examples of conductors and insulators.  
● Describe how magnetic fields are created. 

○ Explain the atomic structure of a magnet 
○ Identify the types of materials that can be made into a 

magnet 
○ Measure and record magnetic field.  

● Define an electrical field 
○ Identify and model the properties in metals that allow 

them to be conductive  
○ Identify the properties of ionic compounds that allow them 

to be conductive. 
● Define current  
● Describe the basic principles of an electromagnet.  
● Design and conduct an experiment to determine the factors that 

affect the function of an electromagnet.  
● Measure and record electric current  
● Differentiate AC & DC generators  
● Research the concept of electromagnets in real-life situations 

and report findings as a presentation (individually or in a pair)  

 


