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Application: Displacement, Velocity and Acceleration

Displacement: describes the position of an object relative to an origin.
ex. h(t), s(t), d(t)

Veloch‘y v(t):the RoC of displacemen‘rIT describes how fast an

ODJCC] is movmg \VGIUC) f‘\l\lU 1ne GITCC]IO" OT movement \Slgﬂ)

Note: Speed = |v| (no direction)

Acceleration, a(t): the RoC of velocity It describes how the velocity of
an object is changing.

Positive acceleration is to the right (on a number line) or up.

Negative acceleration is to the left or down.

To determine whether an object is speeding up or slowing down you
need information about BOTH its velocity and its acceleration.
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slowing down P 2 a-v<O0
negative positive
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Ex. 1
Describe what is 400 / \
L‘Gnhoninn with roensrt +n
1 PPOIIIl‘y vwiiini IOJPO\'I v
\ / \ o
rates of change, velocity, 300
speed, acceleration etc. E \
. 8 \
for each section of the £ 00
. . . k%)
following distance vs. time = |
graph. Calculate values
100
i \
where possible. / E
\
10 20 30 40 50 60 70 80 90 10
time (sec)
Section Slopes of Velocity Speed Acceleration
Tangents YO a(t)
A - positive - positive - increasing - positive
- increasing - increasing - speeding up
v(t) a(t)> 0
B - positive - constant - constant 0
-constant 450300 7.5 m/s 7.5m/s
m=7mls
C - constant
=0 0 0 0
D - negative - negative - increasing - negative
- decreasing - decreasing v(t) a(t)> 0
(more neg) (more neg) -5 PQ—QJ:! ‘3 "
E - negative - negative - decreasing - positive
- increasing - increasing - slowing down
(less neg) v(t)a(t) <0

NEWA
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Ex. 2 Sarah is driving at a speed of 80 km/h on Dunrobin Rd. for 4 minutes.
She approaches the town of Dunrobin and starts to slow down at a constant
rate for the next 4 minutes. She then traveis at 60km/h for 2 minutes. She
notices WCSS and slows down at a faster rate and comes to a stop 6 minutes
later.

a) Sketfch a graph of speed vs. time

b) Determine Sarah's average rate of change for each section of the graph.
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right

osition velocity acceleration
(P/ osition) (slopes of tangents) (Rate of Change of Slopes of
Y P 9 Tangent)
G G
pOSiTiVC above x-axis slopes up from left to Concave up
right '\
3 3 N
Zero on x-axis exfrema | 7 Point of Inflection / C/W
MO or My .
. . 'slopes down from left to |
negaTlve below x-axis concave down

Ex: 3 State if the point indicates positive, zero or negative for

position, slopes of tangents and RoC of slopes of tangents

A B C D E F G H
y — =+ o |— |+
Mgan O ’—4‘ Jr— O — — — +
RoC of my, | —4+ + 1O | —|— |0 |+ O

Ex: 4 Draw a graph with the following

properties:
Y(X) mfon(x)

X<-2 + -
2<x<0 - -
O<x<1 - +
1 <x<3 + +
3<x< 5 + -
x>5 - -

doal woN& N g

A
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2 F acceleration.
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http://hyperphysics.phy-astr.gsu.edu/hbase/mechanics/motgraph.html
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Homework:

Page 104 #4, 5, 7, 8, 9
Handout "Review of Rates of Change"
Handout " Graphs and Rates of Change"
(#10 is a bonus...it's a bit tougher)
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too big a risk."
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