Physics 11 Note Booklet #3: Dynamics

Force

A force is simply any '005‘7 ol pd l l
The unit of force is New“o N CN)

It is believed there are only 4 fundamental forces:
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For example, if | push a chair this is really e!ft‘h‘ ND,AC C force at a fundamental level. In
practice, it is useful to differentiate forces as we experience them.

Some forces we will deal with in this course:
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Free body diagrams
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Free body diagrams show the
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which affect an object. Arrows point in the direction the

force acts; length of the arrows reflects the magnitude of the force.

A box is pushed along a rough floor.
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A sky diver is falling towards to Earth.

A ball which has just been thrown is travelling
upwards

A very strong person pushes a desk East while a
weaker person pushes the desk North.

A ball rolls down an incline.
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Newton’s First Law

Newton’s 1% Law states: An object in motion will 5 +0Y » N M”* and an object at rest will
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Inertia:

Another way of stating Newton’s 1 law is that if an object has Lo ‘ Oh‘d forces acting upon it, it will
have constant velocity (if it is not moving it has constant velocity of 0)

Consider a book sitting on a desk, since it is not accelerating the normal force must be e@/’ ' to the
force of gravity.

Consider a box being pushed at constant velocity, since it is not accelerating, the applied force must be

eq yg ‘ to the force of friction.

Consider a book sitting on the seat of a car, you hit the breaks and the book flies forward, why?
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Newton’s Second Law

Newton’s second law deals with what happens when forces are unbalanced. It states that an object’s
acceleration will be in the direction of the net force and will depend on the mass of the object.

Heavier objects require __ (¥} 0 { € force to accelerate them.

Lighter objects require \ e 9 5 force to accelerate them.

, M as)

Fnef = Mmaq é 0((?i€la+[ﬂﬂ

The key equation is:
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This equation gives us the definition of the Newton:
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A 5.0 kg block is pushed to the left with a force of 10.0 N. What is its acceleration?
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A 650 kg car accelerates at 4.0 m/s? South. What is the net force acting on it?
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Two people push a 50.0 kg block, one pushes to the left with a force of 56 N, the other pushes to the right with a
force of 89 N. What is the net force acting on the block? What is the acceleration of the block?
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Two people push a 750 kg truck, one pushes with a force of 65 N right, the other with a force of 79 N left. What
is the net force acting on the truck? What is the acceleration of the truck?

79N | 6SN Fne'l"': Winnes§ = lO’Set}'

S 7% = 749N -65N

- (14N left)




Physics 11 Note Booklet #3: Dynamics

Newton’s Third Law

Every action has an eﬂ U, .‘ and 0 ega‘; {C reaction

OR
Forces come in Fa 1€ alikein type and magnitude but opposite in direction
OR

If you push something it pushes back with e tuo | force

FAMB = FBMA

What are the force pairs in each of the following situations?

A nail is hit with a hammer: A book rests on a table:
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Situation: A block sits on a table supported by
the floor

Interaction Diagram

FBD: Block

FBD: Table
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Situation: A block sits on a table supported by
the floor, a person uses a rope to pull upwards
on the block but it does not lift.

Interaction Diagram

FBD: Block
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FBD: Table

N ol

Fleor 6 & e

rTa ble

Eodhe”
T




