Dynamics Notes

Dynamics is the study of motion and the causes.  The emphasis is on the causes of the motion.

Force – is defined as a push or a pull on an object in a certain direction.  Force is a VECTOR quantity!
Forces cause motion and Forces cause changes in motion.
Types of Forces:

Contact force – is a force of one object acting on another object through direct physical contact between the objects.  Examples – bat hitting a ball, pushing a door open, . . . etc.

Non-contact force – is a force of one object acting on another object without any direct physical contact between the objects.  Examples – gravity, electrical force, magnetism, . . . etc.

Results of a Force:

When a force acts on an object the following are possible results.  The object may:

· start moving

· stop moving

· speed up




Acceleration 

· slow down


· change direction

· change shape

Units for Forces – Forces are measured in units called Newtons (N)

What would happen to an object if there were no external forces acting on it?  (you may assume that the “internal” forces continue to hold the object together)

Newton’s 1st  Law of Motion

An object will remain at rest, if it was at rest, or remain in uniform motion, if it was in motion, if there is not net force acting on it.

Net force – is the vector sum of all of the forces acting.  

The direction of each of the forces has to be considered.  For example, two 10N forces acting on an object can cause a net force of 20N or 0N or anywhere between depending on the direction of the original forces!
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Weight – is the amount of force of gravity acting on an object and is properly measured in Newtons (N)

Inertia – is the tendency for an object to retain its present velocity.  There are no units for inertia.

Mass – is the “amount of matter” within an object and is measured in kg.  Mass can also be considered as a measure of the amount of inertia an object has.

Newton’s 2nd Law of Motion

The acceleration of an object is directly proportional to the net force acting on it and inversely proportional to the mass of the object.



a =     Fnet


or   

Fnet =  m  a





m

We can calculate the weight of an object using this formula because we know the acceleration of gravity is 


g  =  9.8 m/s2    so the force of gravity is given by:


Fg = m g  =  m (9.8 m/s2)   where m is the mass in kg.

One Newton is defined as the force that gives a one kg mass an acceleration of 1 m/s2 .  This comes from the formula for Newton’s 2nd law. 



Fnet =  m  a


Newton’s 3rd Law

For every action force there is an equal and opposite reaction force.

Equal refers to the amount of force while opposite refers to the direction of the force.

The reaction force acts back on the object that applied the original action force.   An action/reaction pair of forces cannot cancel each other out because they act on different objects!!!

Examples:

Paddling a canoe


Action – paddle pushes “backward” on the water


Reaction – water pushes “forward” on the paddle

Shooting a gun

Action – gun pushes “forward” on the bullet

Reaction – bullet pushes “backward” on the gun

Bat hits a ball


Action – bat pushes “North” on the ball


Reaction – ball pushes “South” on the bat

Gravity (earth pulling on you)


Action – earth pulls “downward” on you


Reaction – you pull “upward” on the earth

Summary:

Fnet =  0      

a = 0


Fnet =  m  a


F1 on 2  =  - F2 on 1

Fg = m g

(this is the weight of an object)

g  =  9.8 m/s2   [down]














































