
Science and Engineering 
Practices 

Disciplinary Core Ideas Crosscutting Concepts 

Planning and Carrying Out 
Investigations 
• Plan an investigation individually 

and collaboratively, and in the 
design: identify independent and 
dependent variables and 
controls, what tools are needed 
to do the gathering, how 
measurements will be recorded, 
and how many data are needed 
to support a claim. (MS-PS2-2) 

Constructing Explanations and 
Designing Solutions 
• Apply scientific ideas or principles 

to design an object, tool, process 
or system. (MS-PS2-1) 

PS2.A: Forces and Motion 
 For any pair of interacting objects, 

the force exerted by the first 
object on the second object is 
equal in strength to the force that 
the second object exerts on the 
first, but in the opposite direction 
(Newton’s third law). (MS-PS2-1) 

 The motion of an object is 
determined by the sum of the 
forces acting on it; if the total 
force on the object is not zero, its 
motion will change. The greater 
the mass of the object, the 
greater the force needed to 
achieve the same change in 
motion. For any given object, a 
larger force causes a larger 
change in motion. (MS-PS2-2) 

 All positions of objects and the 
directions of forces and motions 
must be described in an arbitrarily 
chosen reference frame and 
arbitrarily chosen units of size. In 
order to share information with 
other people, these choices must 
also be shared. (MS-PS2-2) 
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Dimensions 

Students who demonstrate an understanding can: 

MS-PS2-1: Apply Newton’s Third Law to design a solution to a problem involving the motion of two colliding 
objects.  

MS-PS2-2: Plan an investigation to provide evidence that the change in an object’s motion depends on the sum of 
the forces on the object and the mass of the object.  

MS-PS2  Motion and Stability: Forces and Interactions 

Newton’s Laws of Motion – Lunar Nautics 
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