
Physics 121 – September 19, 2017 

Assignments: 
 

This week:  

 Finish reading chapter 5 of textbook  

 Complete ETA Problem Set #5 and chapter 5 written 

problems 22, 34, 46, 48, 54, 66, due by Sept 25 at 4 PM  

 Quiz in recitation this week (on projectiles… hints if we 

have time).  Also practice problems 23, 36, 49, 52, 67 

 Make sure that your clicker or phone app is registered for 

this class: “PHYS121_Minschwaner_F2017”  The course 

ID is “NMTphys121_Minschwaner” 

 Start reading Chapter 6 

 

 



Key concepts for today: 

 
• Forces (vectors) 

• Mass (a scalar, always greater than or equal to zero) 

• Weight as a force  

• Inertial reference frames 

• Free body diagrams 

• Newton’s Laws 

These are all rather straightforward.  However, the following 

things might trip you up:  

 

1. Mistakes in breaking vector forces into x and y components. 

2. The “constant velocity” part of Newton’s first law. 

3. Forgetting to use the net (vector sum) force acting on a given 

mass in Newton’s second law. 



Forces 

 Forces generally act between two objects. 

 The objects have to be in physical contact for the forces that 

we’ll consider this semester, except for one (can you name 

that force?) 

 Forces have both magnitude and direction (vectors!) 

 Examples of forces we’ll consider: A push, a pull, tension in 

a string or rope, a stretched or compressed spring, gravity, 

normal force, friction or air drag, … 

 Units are Newtons (N), where 1 N = 1 kg m s-2 



Mass 

Mass is a property of a physical object.  

 

It is not the same as weight (though the two are related 

when the mass is placed in a uniform gravitational field).  

 

Mass is the measure of an object’s resistance to 

acceleration when a net force is applied to that object 

(a simple restatement of Newton’s 2nd Law). 

 

Mass is a scalar, and is always ≥ 0. 



Free-Body Diagrams (FBDs) 

I recommend that you draw two diagrams for most problems. 

 

1. A cartoon or sketch showing the general situation. 

2. An FBD showing coordinate system, forces, and any acceleration. 



Bad FBD. 

No coordinates defined! 



Here we have two “systems” and two FBDs. 

Still no coordinates defined. 



Coordinates defined! 

 

But I would recommend sketching in the 

acceleration vector on the FBD. 



Mass and weight 

A related concept is the normal force N 

But this equation is only valid for the normal force on  

an object resting on a horizontal surface! 





Newton’s 1st Law and Inertial Reference Frames 

 

A reference frame is a coordinate system and the set of 

physical reference points that uniquely fix (locate and orient) that 

coordinate system.  

 

By definition, an inertial reference frame is one in which Newton’s 

first law is valid. 

 

 

 

 

 

An easier way to think of an inertial reference frame is:  



“net external force” here means the sum of all forces acting on the body 







After you draw your FBD, you can easily break 

the 2nd Law up into components 



i.e. – “forces come in pairs” 

 

Do not draw both vectors of a 3rd law pair in the same FDB! 

(however, use the 3rd law to equate forces in two separate FBDs) 






