Velocity vs Time Graphs ... Set 4

Motion Graphs

Describing the motion of an object is occasionally hard to do with words. Sometimes
graphs help make motion easier to picture, and therefore understand.

Remember:

Motion is a change in position measured by distance and time.
Speed tells us the rate at which an object moves.

Velocity tells the speed and direction of a moving object.
Acceleration tells us the rate speed or direction changes.
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Plotting distance against time can tell you a lot about motion. Let's look at the axes:

Time is always plotted on the X-axis
(bottom of the graph). The further to
the right on the axis, the longer the
time from the start.

Distance

Distance is plotted on the Y-axis (side
of the graph). The higher up the
graph, the further from the start.

Time

If an object is not moving, a horizontal line is shown on a distance-time graph.

Time is increasing to the right, but its
distance does not change. It is not
moving. We say it is At Rest.

Distance

Time
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If an object is moving at a constant speed, it means it has the same increase in
distance in a given time:

Time is increasing to the right, and distance
is increasing constantly with time. The
object moves at a constant speed.

Distance

Constant speed is shown by straight
lines on a graph.

Time

Let’s look at two moving objects:

Both of the lines in the graph show that each object moved the same distance, but the
steeper dashed line got there before the other one:

A steeper line indicates a larger distance
moved in a given time. In other words,

higher speed.

Both lines are straight, so both speeds are
constant.

Distance

Time

Graphs that show acceleration look different from those that show constant speed.

The line on this graph is curving upwards. This
shows an increase in speed, since the line is
getting steeper:

Distance

In other words, in a given time, the distance the
object moves is change (getting larger). It is

accelerating.

Time
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Summary:
A distance-time graph tells us how far an object has moved with time.

« The steeper the graph, the faster the motion.

« A horizontal line means the object is not changing its position - it is not moving,
it is at rest.

« A downward sloping line means the object is returning to the start.

géiiing
faster

DISTANCE

relurning
to start

TIME

(Graph from:
ttp://www.bbc.co.uk/school bitesize/physics/forc i jonfhrev2.shtml)
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Examine the graphs below.
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Which of the graphs shows that one of runners started 10 yards further ahead of the
other? Explain your answer.
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In which of the following graphs below are both runners moving at the same speed?
Explain your answer.
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The distance-time graphs below represent the motion of a car. Match the descriptions

with the graphs. Explain your answers.

Descriptions:

1. The caris stopped. C - disttince. renaiis constart
2. The car is traveling at a constant speed. A { R-clstmince ereasce <

Conn staat

Lot DA Y na— .

3. The speed of the car is decreasing. > ~ slistearc e Us ecach Hine S .

4. The car is coming back. B~ distanmce owa )
il LS"@*’HV\‘C) point) I cte.c,weas{v\j.

b:aLQWeasiuj

A.

distance

time

B.

distance

time

C.

distance

time

D.

distance

Graph A matches description _Z_  because
Graph B matches description Z, 4~ because
Graph C matches description __ | because

Graph D matches description __ < because
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SPEED-TIME GRAPHS

Speed-Time graphs are also called Velocity-Time graphs.

‘Speed-Time graphs look much like Distance-
Time graphs. Be sure to read the labels!!
Time is plotted on the X-axis. Speed or
velocity is plotted on the Y-axis.

A straight horizontal line on a speed-time
graph means that speed is constant. It is
not changing over time.

Speed

A straight line does not mean that the
object is not moving!

Time

A S‘fvauqln:r diagonal e

This graph shows mcreasmg speed.
The moving object is accelerating.

Speed

Time

A s’hrm"_olj WA dda ﬁo\/\cJ Lune_
* | This graph shows decreasing speed.
The moving object is decelerating.

(negative acceleration

Speed

Time xXOnav- t ng[« a ST‘LZR(é,;:AT i
DIAGONAL- LIRSE LA AY irectHisn
undicades accelevathion.
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What about comparing two moving objects at the same time?

Both the dashed and solid line show increasing
speed.

Both lines reach the same top speed, but the
solid one takes longer.

Speed

The dashed line shows a greater
acceleration.

Time

Summary:

A speed - time graph shows us how the speed of a moving object changes with time.
» The steeper the graph, the greater the acceleration.

+ A horizontal line means the object is moving at a constant speed.
« A downward sloping line means the object is slowing down.
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(Graph from:
http: co.uk/schools/qgcsebitesize/physics/forces/speedvelocityaccelerationfhr 1)
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The speed-time graphs below represent the motion of a car. Match the descriptions
with the graphs. Explain your answers.

Descriptions:

5. The car is stopped.

6. The car is traveling at a constant speed.
7. The car is accelerating.

8. The car is slowing down.

E. F
o speed
lime
G H.
speed speed
. faame
rime

Graph E matches description __ 7 because slaoed [ u}swa&i»\g

Graph F matches description 8 because 5§>eed is decreasing

Graph G matches description _(s _ because Speed is ot C.l/\a,u\j Una

Graph H matches description _ S _ because S\:oee&( S Zerd
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Questions:
( Some questions adapted from
: ebitesize/physics/forces

r"?\“ ,f,(._
% e I
‘ Albert Bob Charlie

0o

DISTANCE (metres)
0

40

0

TIME (seconds)

Look at the graph above. It shows how three runners ran a 100-meter race.

Which runner won the race? Explain your answer.
Al\o—af‘t won loecaunae Wi reaclie d.
[00 1 loefore Bolk o Chasrlic .

Which runner stopped for a rest? Explain your answer.
Choy L stopped. at t=8s o t=13s (at SOwWY,
H\'A distainec e © ot Cl«zu«gsu,\% d.ou/\u\} P
Tune -
How long was the stop? Explain your answer.

+t=Q ot =3¢ l?>“8=[Ss]

How long did Bob take to complete the race? Explain your answer.

Bob took 145! he Started at t=0 avd veapol od
(00 Mot t-14 [(4-0=

Calculate Albert’s average speed. (Figure the distance and the time first!)

i:l\?r S:%:’l%: 8,33.“{5
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The graph below shows how the speed of a bus changes during part of a journey
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Choose the correct words from the following list to describe the motion during each
segment of the journey to fill in the blanks.

accelerating
decelerating
constant speed
at rest

Segment 0-A The bus is AT‘C-(LE/LQ/V‘E::-HL-\fJ . Its speed changes
from 0 to 10 m/s in 5 seconds.

Segment A-B The bus is moving at a (‘EVL::,FQA/\;F SE@e ed of 10
m/s for 5 seconds.

Segment B-C Thebusis - C@Mﬁﬁhj . It is slowing
down from 10 m/s to rest in 3 seconds.

Segment C-D The bus is CUL V65+ . It has
stopped.

Segment D-E The bus is Aecelevatin 4

It is gradually increasing in speed.
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