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Rank points in order from most negative
velocity to most positive velocity
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First, text ‘PHYS|C’ to 22333
Then, text your response to 22333
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Ch 2.2-2.4:Velocity and
Acceleration

PHYS 1210 Prof. Jang-Condell



Goals for Chapter 2

To describe straight-line motion in terms of velocity and
acceleration

To distinguish between average and instantaneous velocity
and average and instantaneous acceleration

To interpret graphs of position versus time, velocity versus
time, and acceleration versus time for straight-line motion

To understand straight-line motion with constant acceleration
To examine freely falling bodies

To analyze straight-line motion when the acceleration 1s not
constant
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Average and
Instantaneous Velocity



A position-time graph—Figure 2.3

* A position-time graph (an x-¢ graph) shows the particle’s
position x as a function of time .

* Figure 2.3 shows how the average x-velocity 1s related to the
slope of an x-¢ graph.
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Finding velocity on an x-7 graph

* At any point on an x-¢ graph, the instantaneous x-

velocity 1s equal to the slope of the tangent to the
curve at that point.
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Acceleration = change
in velocity over time



Finding acceleration on a v -7 graph

o As shown 1n Figure 2.12, the v,-f graph may be used to find
the instantaneous acceleration and the average acceleration.

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 (7).
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A v -t graph

» Figure 2.13 shows the v -f graph for a particle.

(@) v,~t graph for an object
moving on the x-axis
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The steeper the slope (positive or negative) of an

nhic‘ul\ U\l }—‘I';ll‘h. the greater 1s the object’s

acceleration in the positive or negative x-direction.
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What are the units for

acceleration?
Q.m
R.s

S. m/s
T. m?/s
U. m/s?

First, text ‘PHYS|C’ to 22333
Then, text your response to 22333



Motion diagrams

* A motion diagram shows the position of a particle at various
instants, and arrows represent 1ts velocity at each instant.

* Figure 2.8 shows the x-f graph and the motion diagram for a
moving particle.
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An x-f graph and a motion diagram

» Figure 2.14 shows the x-7 graph and the motion diagram for a

particle.

(@) x-r graph
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* Object 1s at x (). moving in the

“ Object 1s at x
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same sign).
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Q2.3
This 1s the x-f graph
of the motion of a
particle. Of the four
o points K, L, M, and
N, the acceleration
5 / a, 1s greatest (most

positive) at

K.point K. L. point L. M. point M. N. point V.

P. not enough information in the graph to decide
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Dance Break



Constant acceleration



Motion with constant acceleration—Figures 2.15 and 2.17

» For a particle with constant acceleration, the velocity
changes at the same rate throughout the motion.
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5 straight line with constant
¢ x-acceleration a, ...
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However, the position changes by different
amounts in equal time intervals because the
velocity 1s changing.

Constant During time
x-acceleration: interval 7. the
v -t graph 1s a v-velocity changes

v : .
¥ straight line. hv v Vo = a.t.

O f

Total area under v -t graph = x — x,

change in x-coordinate from time 0 to time 1.
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The equations of motion with constant acceleration

* The four equations shown to the below apply to any
straight-line motion with constant acceleration a..

Ve =V, T ayl

_ L2
X=X, +v0xt+7axt

vi=vi +2a, (x — xo)
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Two bodies with different accelerations

* Follow Example 2.5 in which the police officer and
motorist have diftferent accelerations.

Police officer: initially at rest,
constant x-acceleration Motorist: constant x-velocity
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