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Force, Net Force, & Inertia

Sir Isaac Newton

What Is a Force?

• A Force is an interaction between 
two bodies.
– Convention: FFa,b means
“the force acting on a due to b”.

• A Force is a push or a pull.

• A Force has magnitude & direction 
(vector).

• Adding forces means adding vectors.

Force Units
• English unit for Force is the pound

• SI unit for Force is the Newton (N)

• 1 N ~ 1/5 lb – the weight of an apple
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Forces
• Contact  (fundamentally E+M)

– Normal: Perpendicular to surface

– Friction: Parallel to surface

– Anything touching the object
• Rope: Tension

• Spring F = -kx

• Person

• Non-Contact or Action at a Distance 
(these are field forces)
– Gravity 

– Electromagnetic
g

Physics

Types of Forces

• Action-at-a-Distance, any force that does 
not need the objects touching
– Gravity

– Electro-Magnetic

– Weak Nuclear

– Strong Nuclear

We will only deal with the first two

Net Force

• Net force is the vector sum of all forces 
on an object (Fnet = F1 + F2 + F3 + …)

• Net force causes acceleration

F1

F2

Fnet
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Inertia

• Inertia is the tendency of any body to 
resist change in its state of motion

• Inertia is measured by measuring mass

Mass v. Weight

• Mass and Weight are not the same

• Mass is the measure of matter in an object, and 
the measure of inertia

• Weight is the force of gravity on mass

• A man with a mass of 100 kg weighs 980 N on 
Earth and 162 N on the moon and 371 N on Mars, 
but his mass is always 100 kg.

Mass v. Volume

• Volume is the amount of 3-D space an 
object takes up

• At room temperature, 1 kg of Lead takes 
up 88 cm3; 1kg of Water takes up 1000 
cm3. (1 liter = 1000 cm3)

• Both the Lead and the Water have the 
same amount of inertia
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Newton 1
• Newton’s First Law -- Law of Inertia

• A body moving at a constant velocity 
will stay at that velocity, and a body 
at rest will stay at rest, until an 
unbalanced force acts on that body
– If no net forces act, there is no 
acceleration.

0 0netF a= ⇔ =

�� �

Equilibrium     0 0netF a= ⇔ =

�� �

Hammers and Height

• Hammer Tightening

• Height

You are as much as 1 cm 
taller in the morning.
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Inertia & Seatbelts

• What function do seatbelts serve?

http://hyperphysics.phy-astr.gsu.edu/hbase/seatb.html

Seatbelt Locking Mechanism

The Marker, The Hoop and 
The Flask

• What will happen to the Marker if the hoop is 
quickly removed?
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