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Goals for Chapter 2

A To study motion along a straight line

A To define and differentiate average and instantaneous
linear velocity

A To define and differentiate average and instantaneous
linear acceleration

A To explore applications of straiglime motion with
constant acceleration

A To examine freely falling bodies
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Introduction

A Kinematics is a branch ofclassical mechanicsvhich
describes themotion of objects without the consideration
of the massewr forcesthat bring about the motion. In
contrast, dynamicsis concerned with the forces and
iInteractions that produce or affect the motion.
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Displacement, time, and the average velocity

A The distance is the total length of travel; Average speed =
distance / time

A Average velocity =displacement/ time

Position at#; = 1.0 s Position atz, = 4.0 s
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x 1s positive to the right of the When the dragster moves 1n the +x direction, the displacement
origin (0), negative to the left Ax is positive and so is the average x-velocity:
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Displacement, time, and the average velocity

A Motion may be analyzed graphically.

Dragster track
(not to scale)

P,

x (m) For a displacement along the x-axis, an object’s average x-velocity
U,y €quals the slope of a line connecting the corresponding points
on a graph of position (x)
versus time (7).

400

300

___x2

200

100

== X7 -

I

Slope = rise over run =

t(s)

At

Copyright © 2008 Pearson Education Inc., publishing as Pearson Addfissley



Average and instantaneous velocity

A Instantaneous velocity:

Position, x (m)
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Average and instantaneous acceleration
A Definition:

AV . Av dv
a, =— a=Im =
AL a—0 At dt

For a displacement along the x-axis, an object’s average x-acceleration
x equals the slope of a line connecting the corresponding points on a
graph of x-velocity (v,) versus time (1).
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Motion with constant acceleration

Therefore, we can get
following veryveryvery
Important equations

V=V, + at
X =X+ V,t+ 1/2af
V2= v 2+ 2a(X X))
(X %) = {(1/2)(v+ W)}t
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