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Mechanics

Mechanics is the study of interaction
between matter and the forces acting on
it.

To understand how forces are acting on
the matter do we need to understand the
3 laws of Newton.

Newton 15t law

The object continues in its state of rest or
of uniform motion.

Forces are Balanced
Objects at Rest Objects in Motion
(v=0m/s) (v #0m/s)
a=0m/s? a=0m/s?
Stay at Rest Stay in Motion
{same speed and dir'n)

There are many applications on Newton
1% law.

Example

The head of a hammer can be tightened
onto the wooden handle by banging the
bottom of the handle against a hard
surface.

In general we can say, that objects
keep on doing what they are doing.
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Newton 2" law

Newton's second law of motion pertains to
the behaviour of objects for which all
existing forces are not balanced.

Forces are Unbalanced

l

There is an acceleration

N\

The acceleration The acceleration
depends directly depends inversely
upon the upon the
"net force”® object’s mass.

In Terms of an equation, the net force is
equal to the product of the object's mass
and its acceleration.

Fnet=m*a

Forces do not cause motion they only
cause acceleration.

When a car starts then after 1 sec it has a
speed of 2 m/s, after 2 sec 4 m/s and after
3 sec 6 m/sec.

We see from this example that the speed
of the car increased. This increasing of the
speed that is caused by stable Force do
we call acceleration.
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Newton 3™ law

YOU CAN'T TOUCH
¥ITHOUT BEING TOUCHED-
NEWTON'S THIRD LAY

For every action there is an equal and
opposite reaction.

The baseball forces the bat to the right (an
action); the bat forces the ball to the left
(the reaction).

Consider the flying motion of birds. A bird
flies by use of its wings. The wings of a
bird push air downwards. In turn, the air
reacts by pushing the bird upwards. The
size of the force on the air equals the size
of the force on the bird; the direction of the
force on the air (downwards) is opposite to
the direction of the force on the bird
(upwards). For every action, there is an
equal (in size) and opposite (in direction)
reaction.

| Tove
Newton’'s
Third Law!

It is important that an airplane wing has to
be designed so that it deflects oncoming
air downward. Because the more air that
the wing can push down, the more that the
air is able to push the wing up. If enough
air is pushed downward, then the reaction
will result in a sufficient upward push

of the wing. This will provide to the plane

the necessary lift to elevate it off the
ground.
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Friction

When surfaces slide or tend to slide over
one another then the friction force acts.
When you apply a force to an object, a
force of friction usually reduces the net
force and the resulting acceleration.
Friction is caused by the irregularities in
the surfaces in mutual contact, and
depends on the kinds of material and how
much they are pressed together.
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Momentum

We all know that a running bull is harder to
stop than a small dog that moves with the
same speed straight to us. Or a car with a
high speed that comes straight to us is more
dangerous than the same car with a low
speed.

We say that the bull or the faster car have a
bigger Momentum.

Momentum = mass x speed

Generally we can say that momentum "is

mass in motion".

Exercise
1. Determine the momentum of a ...

A. 1000-kg car moving northward at 20
m/s.

B. 40-kg freshman moving southward at
2m/s
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Impulse
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We all know when we fall down on a soft :SQ&&A}%&I@Q}E} §-’:f§:nﬁqm&ﬁq&n

pillow that its more comfortable than falling
down on a hard floor.

Impulse = force x time interval

According to Newtons second law do we

have:
Av = Speed, — Speed

o v
= m da = t
or

AV
Fzm*—

t

That means

Fxt=m=xAv

This equation says the force times the time

equals the mass times the change in velocity.
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