
FORCE



Force

a push or pull upon an object resulting from 
the object's interaction with another object.

2 Categories:
Contact
Action-at-a-distance



Contact Forces
1. Applied Force, Fapp

a force which is placed upon an object by another 
object or by a person.

2. Normal Force, Fnorm
the support force perpendicular to the surface 
exerted upon an object which is in contact with 
another stable object.

3. Friction Force, Ffrict
a force occurring due to the motion of the object.  
(Its direction opposes the motion that caused it.)

Sliding Friction
Air Friction
Viscous Friction (through a liquid)
Rolling Friction



Contact Forces
4. Tension Force, Ftens

a force which is transmitted through a string, rope, 
or wire when it is pulled tight by forces acting at 
each end.

5. Spring Force, Fspring
the force exerted by a compressed or stretched 
spring upon any object which is attached to it.



Action-at-a-Distance Forces
1. Gravity, Fgrav

the force with which the earth, moon, or 
other massive body attracts an object 
towards itself. By definition, this is the 
weight of the object.

2. Electrical Force, Felect

the attractive or repulsive interaction between any 
two charged objects

3. Magnetic Force, Fmag

the force due to the presence of a magnetic field 
produced by charges in motion. 



Mass vs. Weight

The MASS of an object refers to the 
amount of matter that is contained by the 
object.

related to "how much stuff is there”
measured in kilograms (kg)

The WEIGHT of an object is the force of 
gravity acting upon that object. 

weight is related to the pull of the Earth (or any 
other large mass) upon that stuff.
measured in pounds (lb)or Newtons (N)



Unit of Force: The Newton
e.g.) Weight
Weight = Force of gravity on an object
Fw = mg

m = mass of the object (kg)
g = the acceleration due to gravity (m/s2)

Thus, force = (kg)(m/s2)
= 1 Newton
= 1 N

1 N = 0.22480894286 pounds
or 1 pound = 4.44822162 N



Representing Force

Recall that acceleration is a vector (has 
magnitude and direction).
Thus, b/c force involves accel., it too is a 
vector.

A force is represented with an arrow.
Length of arrow = magnitude
Orientation of arrow head = direction

Forces acting on an object are represented 
using free body diagrams.



Free Body Diagrams

represent the object by a box and draw 
force arrow(s) from the box outward in the 
direction in which the force is acting, 
labeling the type of force for each vector 
arrow.

e.g.) a book at rest on a table



Balanced Force
Balanced force: two forces that are of equal 
magnitude but in opposite directions
An object with balanced forces acting upon 
it is said to be at equilibrium and have net 
force of zero (they cancel each other out).
Balanced forces do NOT cause acceleration.



Free Body Diagrams

A person is suspended motionless from a 
bar which hangs from the ceiling by two 
ropes.



Free Body Diagrams

A rightward force is applied to a book in 
order to move it across a desk at constant 
velocity (cruise control). Consider frictional 
forces. Neglect air resistance.



Unbalanced Force

Forces along the same plane (axis) that have a 
net force whose magnitude is greater than zero.
Unbalanced forces cause accelerations.

e.g.) A book is given a quick push to the right and begins to 
slow down as it slides across a rough table.



Free Body Diagrams

A rightward force is applied to a book in 
order to move it across a desk with a 
rightward acceleration. Consider frictional 
forces. Neglect air resistance.


