Motion on an inclined plane
Find velocity from acceleration

Introduction to Force and motion
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Physical representation
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Estimate the angle of
slope or a run.

Pictorial representation
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Finding velocity from acceleration

The change of velocity is Av_is the area
positive if the area a (m/s?) - under the curve.
above a=0 axis ; and ’
is negative if the areais 41 F
£

below. 5 - :
Q1: What is the velocity . : . . — 1 (s
at t=10s? At t=0, v=-10m/s. 0) 4 6 8 10

_2 -

1) 16 m/s;
2) 22m/s; Copyright © 2004 Pearson Education, Inc.. publishing as Addison Wesley
4) 26 m/s.



Forces and motion

The weight force The rope exerts a tension
pulls the box down. force on the sled.
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The compressed

molecular springs push * i, i
. upward on the object. Statlc fI:lCthfl acts A—— Kinetic friction
{ in the direction that f .
. k opposes the
Atoms prevents slipping. L
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Thrust force 1s exerted thrust
on a rocket by exhaust
gases.
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F - ma Newton’ second Law
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an r}l]lb(ti’clrl bgnd e Two rubber bands
A —— stretched the standard

I‘Cng(tih fixlfrts th;' length exert twice
stanaard force I'. the standard force.

Q1: ‘A-rubberband-stretched to the standard-length-causes an
object to accelerate at 1 m/s”2. Another object with twice the
same is pulled by five rubber band stretched to the same length
The acceleration is

) 0.

2) 1m/sh2;
)
)



?*

—

a=>0
An object moving 1n a straight line at constant
velocity 1s in dynamic equilibrium: = 0.
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Inertial reference frame
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a=0 = Accelerating
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The ball stays in place.

The ball rolls to the back.
A ball with no horizontal forces stays at rest

in an airplane cruising at constant velocity.
The airplane is an inertial reference frame.

The ball rolls to the back of the plane during
takeoff. An accelerating plane is not an
inertial reference frame.
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Only in an inertial reference frame, Newton’s laws are valid.



