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LEARNING OBIJECTIVE
Students will be able to
* Represent the graph between velocity —time & distance — time

e Study the characteristics of graph between velocity —time &
distance —time
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Graphical representation of motion

# A graph is a pictorial representation of the relation between two sets of data of which one set is
of dependent variables and the other set is of independent variables.

# To describe the motion of an object, we can use line graphs. In this case, line graphs show
dependence of one physical quantity, such as distance or velocity, on another quantity, such as
time.
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Distance - Time Graphs

# The change in the position of an object with time can be represented on the distance-time graph.
» In this graph, time is taken along the x-axis and distance is taken along the y-axis.

# Distance time graphs of a moving body can be used to calculate the speed of the body as they specifically
represent velocity.

# The distance time graph for a body moving at uniform speed is always a straight line as distance travelled by the
body is directly proportional to time as shown below in the figure 1.

e The distance time graph for a body moving with non-uniform speed is a curve and is shown below in the figure 2.
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Figure 1: - Distance time Figure 2: - Distance time graph 1’1\’ N
graph for uniform speed for non uniform speed
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The distance time graph is parallel to time axis when the object is at rest and is shown below in figure 3
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Figure 3: - Distance time graph for Figure 4: - Calculation of
objects at rest speed from distance time

To calculate speed of the body from distance time graph say at point A first draw a perpendicular AB on time axis and
a perpendicular AC on distance axis so that AB represents the distance travelled by the body in time interval OB and

since we know that

distance travelled AB
speed = - =
time taken OB

0DM=

EDUCATIONAL GROUP

Y Changing your Tomorrow i




Velocity - time graphs

£

*

The variation in velocity with time for an object moving in a straight line can be represented by a velocity-time
graph.

In this graph, time is represented along the x-axis and the velocity is represented along the y-axis.

The product of velocity and time give displacement of an object moving with uniform velocity. The area enclosed
by velocity-time graph and the time axis will be equal to the magnitude of the displacement.

If a body moves with a constant velocity, then velocity time graph for this body would be straight line parallel to
time axis as shown below in the figure 5
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Figure 5: - Velocity time graph Figure 6: - Velocity time graph
when speed remains constant showing uniform acceleration
(no acceleration)
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% The velocity time graph of uniformly changing velocity is shown in figure 6 and is a straight line. We can find
out the value of acceleration using the velocity time graph.

% For calculating acceleration at time corresponding to point R draw a perpendicular RP from point R as
shown in figure 6 and we know that

change in velocity

o= -
time taken

Here change in velocity is represented by PR and time taken is equal to OR. So,

] PR
Arceleration = D_

* which is equal to the slope of velocity time graph. So we conclude that slope of velocity time graph of
moving body gives its acceleration.

* The distance travelled by moving body in a given time will be equal to area of triangle OPR as shown in

figure 6
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HOME ASSIGNMENT

1.What is the nature of the distance-time graphs for uniform and non-uniform motion
of an object?

2. What can you say about the motion of an object whose distance-time graph is a
straight line parallel to the time axis?
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