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Knowledge

Section 9.1

Use with textbook page 382.

Calculating change in velocity

1. Complete the following table by calculating the missing quantites. Positive (+)
represents the forward motion. Use the formula a7 = , - v, In the last column,
desoribe the change in velocity (e.g. obiect is slowing down, object is speeding up,
or object is in uniform motion).

v, AV Description of AV
+14mis +5ms object s slowing down
+8ms oms

+2Bms +12ms
+20ms —0ms
—Bms —10ms

—16ms oms
—3ms +22mis

2. Use the following data table to calculate the change in velocity for each time interval.

Suppose motion toward north is positive (+).
Time (5) Velocity (mis)
0 0
10 15
2 %
0 %
0 2
50 12
a 0s-10s.
b) 10s-20
) 20s-30
d) 30s-40
€) 40s-50
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How do signs indicate changes in acceleration?

Recall that forward motion is defined as positive and
backward motion is defined as negative. Different factors
can help you decide if an object’s acceleration is positive or
negative, as shown in the table below: @

@) Reading Check

2. What s the accsleraion
of n oot raveling at 2
constant vlooty?

Factor

Velocity

Acceleration

Increase n speed wi
raveling forward,

£.0., accelerating after you
have stoppsd at a stop sign

+ positive)

+ (postve)

acrease in speed wihile
raveling forward, 6., apply-
g the brakes on a bicyole

+ positive)

- (negative)

Increase In speed whle
raveling baciward, e.9, a bal
faling 1o earth

~ (negative)

- (negative)

‘1o change in spesd,
£, Tuning at a constant
spoed

constant

Note that an object that is slowing down is changing its
velocity: therefore, it is accelerating. Acceleration in a
direction that is opposite the direction of motion is sometimes

called deceleration.

62008 MoGraw-Hil Ryerson Lmted
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e, negative, and zero acceleration

1.In each situation described below, identify whether the object or person has positive
acceleration, negative acceleration, or zero acceleration.

a) an airplane taking off
b) a person standing still at a bus stop
©) a bus braking as it approaches a red light

d) a person sliding down a water slide with constant velocity

2.1n each illustrated example shown below, identify whether the object or person has
positive acceleration, negative acceleration or zero acceleration.

a) b)

o
Gosms G-tems
— —
P~
Ll

t-0s t-1s t-25 t-3s t-4s t-5s

@ 0 o o o o

—_—
0 2m fm G e 10
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Assessment

Use with textbook pages 382-386.

Describing acceleration

‘Match the Term on the left with the best
Descriptor on the right.Each Descriptor may be
used only once.

Term Descriptor

1. acoeleration

2. deceleration

3. constant velocity

4. changein
velooty

A, rate at which an object
changes it velociy

B an object raveling
vith uiform motion in
astraight ine

C. acceleration n a
decton thatis oppo-
site o the directon of
motion

D. change tat occurs
wihen the sped of an
object changes, or its
direction of motion
changes, o both

Circle the letter of the best answer.

5. The tortoise moved slowly and steadily.
‘The hare ran quickly, then fell asleep
near the finish line. Identify the following
‘quantities as scalar or vector, respectively:
the average velocity of the tortoise during
the entire race, the acceleration of the hare
during the first 2 minutes of the race and
the time it takes for the tortoise and the
hare to finish the race.

A vector, vector, scalar
B. scalar, scalar, vector
€. vector, scalar, vector
D. scalar, vector, scalar

6. If the acceleration of an object is in the
‘opposite direction as the velocity, which
of the following happens?

A. the object speeds up
B. the object slows down

© 2008 McGraw-Hll Ryerson Limtes

Saction 9.1

Section 9.1

C. the object remains at rest
D. nothing happens to the object

7. Suppose an object moving forward changes
its velocity from 15 ms to 6 m/s. What is
the change in velocity?

A 21 mss
B.-9mis
C.oms

D.21 mis

8. Which of the following have an
acceleration in the same direction as the.
object’s motion?

L |7=35ms fast]; = 7.5 mis easl]
I | %= 45 Knvh ot % = 60 kv fortn]
1L | 7= 15 ms fright 7, = 10 mis e

A Tand T only
B.Tand Il only
C. 11 and 11T only
D.L 1L and Il

9. Which of the follo

acceleration?

1 [ When an object’s speed s constant, the

oblect has zero acceleraton.

1| When an objects speed i increasing, the

oblect has a postive acceleration

.| When an object's speed Is decreasing, te.

oblect has a negalive acceleraton

are true about

A Tand T only
B.Tand Il only
C. 11 and 11T only
D.L 1L and TNl

Describing Accoloration « MHR 169
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Calculating Acceleration
Textbook pages 392-405
Before You Read

How do you think a velocity-time graph might differ from the position-time graph you
learned about in the previous chapter? Write your answer on the lines below.

How is acceleration determined on a velocity-time

Draw a Graph graph?
Draw avelocy time 000 3 A velocity-time graph represents the motion of an object
or an object experiencing

with changing velocity. The slope of a velocity-time graph
gives the object’s acceleration, which is measured in

m/s%. When a best-fit line passes through all data points,

the object’s velocity is changing at a constant rate and it
experiences constant acceleration. However, since not all
the velocities may be directly on the best-fit line, the slope is
referred to as average acceleration (a).

positive, zero, and negative

@resoneoner {1 is:onsi:imd( p)osilive, e
i & a positive slope (a) represents the average acceleration
1. Wilo e SMAON 3 of an object that increases speed at a constant rate while

travelling north. Acceleration is constant and positive.

# zero slope (b) represents an object travelling north at a
constant speed. It is not accelerating.

# a negative slope (c) represents an object that decreases
speed at a constant rate while travelling north.
Acceleration is constant and negative. Velocity is positive.

Velocty v. Time

Velbcity (mis fnorth)

Time (s)
Aline below the x-axis (d) represents increasing speed at a
constant rate toward the south. Acceleration is constant and
negative. Velocity is negative.

170 MHR+Section92  Calculating Acceleration © 2008 MoGraw-Hi Ryerson Limited
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How is acceleration calculated without using a
velocity-time graph?
Recall that average acceleration is the slope of a

velocity-time graph: N i
Slope =Toe g
AV

At
This textbook only considers situations where acceleration
is constant. This means average acceleration is actually the
same as acceleration at any instant.

L
i-he
‘This equation can be rearranged to calculate velocity or time.
For velocity: For time:
Sy AV
Av = ant At= T

What Is the relationship between gravity and
acceleration?

When an object falls near Earth’s surface, the force of ¢

gravity pulls it downward. Consider a ball being thrown :

straight up into the air, where “up” is positive.

 On the way up, the ball’s velocity is decreasing. The ball &
is slowing down, so its acceleration is negative.

« Atits maximum height, the ball’s velocity is zero for
an instant since the direction of the ball is changing.
(Because the ball’s velocity is still changing, the ball is
accelerating although its velocity is zero for an instant.)

» When the ball starts to come down, its speed increases.
However, its velocity is negative because the ball is
heading “down.” The ball’s acceleration is negative.

How does air resistance influence acceleration due

to gravity? @) Reading Check
Objects fall at different rates because of air resistance, A e e ot
a friction-like force. In the absence of air resistance, all Bl

objects, regardless of their weight, fall with the same constant
acceleration of 9.8 m/s’ downward. This is acceleration due
to gravity (g). In many situations, the air resistance acting on
a falling object is so small that we can assume the object has
a constant acceleration of ~9.8 my/s”, where up is positive.@
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Use wit tetbook pages 396-400.
Calculating acceleration
1. What is the formula for each of the following quantities?
(a) acceleration (b) change in velocity (c) time interval

2. Complete the following table. Use the motion formula to calculate the missing
quantities. Show all your work and use the correct units.

Change in Time ‘Acceleration Formula Used and
Velocity Galculation Shown
140 ms 8s 175ms A1 _ o
A8
60 kmn 4h
120 ki 48 k¥
155 35ms’
12ms 255
25 ms —125ms
96h 5 ki

3. Solve each problem using the appropriate motion formula. Show all your work and
use the correct units.

) A car moving north goes from 5.56 m/s to 63.9 m/s in 7.5 s. What is the
acceleration?

b) If a sprinter starts a race and has an acceleration of 2.4 m/s? in 2.5 s, what is his
final velocity, assuming the initial velocity is 0 m/s®?

©) Arock accelerates at -9.8 m/s® when falling. How long does it take to change its
velocity from 4.5 m/s to -19.4 m/s?

d) A satelite released from a stationary space shuttle accelerates to +68 m/s* in
25's. What s its change in velocity?
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Use with textbook pages 394-396.

Analyzing velocity-time graphs

1. What is the meaning of each of the following features of a velocit

(@) the slope of the line
(b) a line above the x-axis

(c) a line below the x-axis

(d) a line with a positive slope.

(6) a line with a negative slope

(0 a horizontal section of the graph

(g) a point where the line crosses the x-axis

Use the following velocity-time graph representing the motion of a ball moving to
the right on a table to answer questions 2 and 3.

Velodty (m

[ A AR R
Time ()

2. Complete the following table. Describe the slope, acceleration, and velocity of the
ball (e.g. positive, negative, or zero).

'MOTION OF A BALL
Time Interval | Siope. Acceleration | Velocity
0s-25s
25-65
65-85
85-125

3. Describe the motion of the ball at each time interval.
@o0s-2s
(b)2s-65s
©6s-8s
8s-12s

© 2008 McGraw-Hll Ryerson Limtes Section92  Calculating Acceleration + MHR 173




image11.png
Date

llustrating
Concepts

Use with textbook pages 395-396.

Section 9.2

Sketching and interpreting velocity-time graphs

1. Complete the following table. What is the slope (e.g. positive, negative, or zero) of
each velocity-time graph? State whether the graph shows positive acceleration,
negative acceleration, or zero acceleration.

Graph A Graph B Graph €
£ £
= 2
3 Time () 3 [ Time (s)
Time )
Slope
‘Acceleration
2. Sketch a velocity-time graph for each scenario given below.
Positive Acceleration Negative Acceleration
Positive Velocity
Negative Velocity
©2008 MoGraw-Ha Fyerson Lmtoa
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Name Date

3.(a) Sketch a velocity-time graph of a field trip to the science museum, showing all the
stages (i to ) listed below.

i.the bus is stationary (has an initial velocity of zero) as the students board the bus
at school

ii.the bus has constant acceleration as it leaves the school
ii-the bus is travelling at the speed limit with uniform motion on the highway
iv.the bus slows down as it approaches some traffic

v. the bus comes to a complete stop at the science museum

(b) Identify the sections of the velocity-time graph with positive, negative, and zero
slope.

v
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Assessment

Use with textbook pages 392-400.

Calculating acceleration

Section 9.2

$ Use the following velocity-time graph to

5. Acceleration is represented by the
slope of a

A. velocity-time graph

0

AR R AE]
Time ()

T2

Match the Descriptor on the left with the best | * _
Velocity-Time Graph on the right. The Velocity- | & &
Time Graphs represent the motion of a car head- | 3 =71 |
ing north. Each Velocity-Time Graph may be used | 1 5 5
only once. HEE k
Descriptor Velocity-Time Graph__| ¢ 5
—__Tears A 8 [ R A N
Sooped 5 H Time ()
E—W carls 3 % 7.Which line represents an object with
“‘“‘m""m s TEeE ¢ the greatest acceleration?
siowing down. B AA
4___Tecarss ¥ o
Trawling atconsiant | 3 i
velocty. = s clc
[ DD
i g 0
H H
H ¢ Use the following velocity-time graph to
Tmew |t
H Po_w
H o Ex
= FI
i g Bn

B. position-time graph
C. distance-time graph
D. acceleration-time graph

6. A meteor goes from +1.0 kn/s to +2.2 km/s
in 0.04 5. What is its acceleration?

A 0.03 ks
B.30 km/s®
©. 55 kiis®
D. 80 kmis®

MHR + Soction 9.2 Calculating Acceleration

176

8.What s the object’s acceleration
between the time interval 2 s and 4 s?

A+l s

B.+10 m/s?
C. +20 m/s?
D. +40 mv/s?

© 2008 MoGraw-Hi Ryerson Limited
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Describing Acceleration

Textbook pages 380-391

Before You Read

Are you accelerating if you are slowing down? Explain your answer on the lines below.

2 create a Quiz

After you have read this
‘sacton, create a five-
‘question quiz based on what
you have leamed. Repeat
the quiz utl you get al the.
answers correct.

@ Reading Check
1. Define aolraon.

164 MHR -« Section 9.1

: How can you calculate a change in velocity?

A change in velocity (47) occurs when the speed of an object
changes, or its direction of motion changes, or both. Changes
in velocity can be either positive or negative. To find a
change in velocity, subtract the initial velocity (7) from the
final velocity (V).

How do signs indicate changes in vel
North, east, up, and right are considered positive (+) and
south, west, down, and left are negative (). If you slow down
from 9 m/s forward (positive) to 2 m/s forward (positive),
‘your change in velocity is as follows:

Your change in velocity is 7 m/s opposite the forward
motion. Your initial forward direction is positive, so your
change in velocity is negative when you slow down.

What is acceleration?

Acceleration is the rate at which the velocity of a moving
object changes. A change in velocity can be a change in
cither speed or direction. Thus, acceleration occurs when
the speed of an object changes, or its direction of motion
changes, or both. Acceleration is a rate of change. This
means it also takes into account how quickly the velocity
changes. @

Deseribing Accoloration © 2008 MoGraw-Hi Ryerson Limited
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How do signs indicate changes in acceleration?

Recall that forward motion is defined as positive and
backward motion is defined as negative. Different factors
can help you decide if an object’s acceleration is positive or
negative, as shown in the table below: @

@) Reading Check

2. What s the accsleraion
of n oot raveling at 2
constant vlooty?

Factor

Velocity

Acceleration

Increase n speed wi
raveling forward,

£.0., accelerating after you
have stoppsd at a stop sign

+ positive)

+ (postve)

acrease in speed wihile
raveling forward, 6., apply-
g the brakes on a bicyole

+ positive)

- (negative)

Increase In speed whle
raveling baciward, e.9, a bal
faling 1o earth

~ (negative)

- (negative)

‘1o change in spesd,
£, Tuning at a constant
spoed

constant

Note that an object that is slowing down is changing its
velocity: therefore, it is accelerating. Acceleration in a
direction that is opposite the direction of motion is sometimes

called deceleration.
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