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Goals for Chapter 4

A Tofind the net force acting on a body and apply
Newtonos First Law

A To study mass, acceleration, and their
appli cation to Newtonbo

A To calculate weight and compare/contrast it with
mass

A Toseeactioir eacti on pairs a
Third Law
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Introduction: Is the force the cause of motion?

A fire started on some grasslands near a farm. The county fire department was called
put out the fire. The fire was more than the county fire department could handle. Some
suggested that a nearby volunteer group be called. Despite some doubt that the volun
outfit would be of any assistance, the call was made.

The volunteers arrived in a dilapidated old fire truck. They rumbled straight towards
the fire, drove right into the middle of the flames and stopped! The firemen jumped off
the truck and frantically started spraying water in all directions. Soon they had snuffed
the center of the fire, breaking the blaze into two ea®lytrolled parts.

Watching all this, the farmer was so impressed with the volunteer fire department's
work and was so grateful that his farm had been spared, that right there on the spot he
presented the volunteers with a check for $1,000.

A local news reporter asked the volunteer fire captain what the department planned
do with the funds. "That ought to be obvious" he responded, wiping ashes off his coat.
"The first thing we'rggonnado is get the brakes fixed on our fire trugtk
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Force Is the cause for any change!

1. Do you want to change your 3 meatslay habit? No!
Inertia.

2. Do you want to change your habit that sleep during ti
night, work/study during the day? No! Inertia.

3. Do you want to walk to school instead of driving? No!
Inertia.

4. Do youe

5. Do objects want to change their velocity? No! Inertia
too! They needorceto do it.
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What are the properties of force(s)?

A force 1s a push or a pull.

A force 1s an interaction between two objects
or between an object and 1ts environment.

e A force 1s a vector quantity, with magnitude
and direction.

F (force)

Push
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There are four common types of forces

(a) Normal force n: When an object rests or
pushes on a surface, the surface exerts a push on
it that is directed perpendicular to the surface.

—»
n

(b) Friction force f: In addition to the normal
force, a surface may exert a frictional force on
an object, directed parallel to the surface.
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There are four common types of forces Il

(c) Tension force T: A pulling force exerted on
an object by a rope, cord, etc.

(d) Weight w: The pull of gravity on an object
1s a long-range force (a force that acts over
a distance).

W
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How to denote aforce

A Use a vector
arrow to indicate
magnitude and
direction of the
force.

(a) A 10-N pull directed 30° above

the horizontal

148)
10N

30°

o

(b) A 10-N push directed 45° below
the horizontal

44444

10N
45°
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Use the net (overall¥orce

Two forces F ; and F » acting on a point A have
the same effect as a single force R equal to
their vector sum.
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Decomposing a force into components

— —

(@) Component vectors: F, and F,
Components: F,, = Fcos 6 and F\, = Fsin ¢
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(b) Component vectors F, and F together
have the same effect as original force F.

N

\

e
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Newt onolsaw Fi1 r st
(a) Table: puck .\mp: short.

A AA body acted on by
no net force moves N
with constant velocity & 1}
and zero acce \\ion

(b) Ice: puck slides farther.
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Newt on 0 sLav-éhe elatdnship of F, m, anda
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