Velocity

x (m)
« The slope of the 400+
line between two
points on a 300 nz
isplacement-tim *af
graph gives the ool
average velocity
between the points "
™
)CI L
0,

Copyright © Adison Wasioy Longman, .

Sem 2, 2013 EDUH 1017 Sports Mechanics - GRAPHS SUMMARY 1
Acceleration
« The slope of the v
line between two
pomts. ona o7 P
velocity- |
graph gives the Slope of line I
PP, = average
average . acceleration | A
acceleration :Uz-vl =0
between the points |
|
« The slope of the |
tangent at p, is the "I -
. g Py Slope of tangent = instantaneous acceleration at P,
instantaneous 5 n +
N 1 2
acceleration Coprig © Adsan sl Longman,
Sem 2, 2013 EDUH 1017 Sports Mechanics - GRAPHS SUMMARY 3

Instantaneous velocity

« How can we get an estimate of the instantaneous velocity?

+ Narrow the time (At) of the average — geometrically the
slope comes closer and closer to the tangent to the curve

- The slope of the tangent at p, is the instantaneous velocity
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Acceleration due to gravity

+ Motion of a ball thrown straight up (at 7=0), reaching maximum
height (at /=t,), and falling straight back down again, ending at =21,

(Upwards is chosen to be positive)

Area under a velocity-time graph
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Example

 Carefully follow the example outlined on the next few pages.
It describes the motion of a runner as plotted on a
displacement-time graph. He simply runs in one direction,
stops, turns, and runs part of the way back again and stops.

+ The first description just considers displacement and
velocity.

+ The graph has no values on the axes, but we can still describe
the characteristics of the motion

+ Try sketching the velocity graph for the runner’s motion
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At point C the slope (velocity) is zero for a moment as the runner stops and
turns around.

* From C to E, x is positive but decreasing, so the runner’s velocity is negative.

The most negative velocity value occurs at D, where the slope is steepest (most
negative).
* At point E the slope (velocity) are approaching zero as x approaches a constant

value - i.e. the runner is coming to a stop.
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*  (a) the same displacement-time diagram of a runner
*  (b) a motion diagram showing the position, velocity and acceleration at A.B,C.D,E

* Between A and B, the slope is becoming steeper (the graph is curved upward) so
the runner is moving with increasing velocity in the positive x direction. His
acceleration is positive.

At B the slope (i.e. velocity) is greatest, but the acceleration is momentarily zero.
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* (a) displacement-time diagram of a runner
* (b) a motion diagram showing the position and velocity at A,B,C.D.E
* Between A and B, the runner’s position (x) is negative but increasing. The slope
is becoming steeper so the runner is moving with increasing velocity in the
positive x direction.
* At B the slope (i.e. velocity) is greatest.
* Between B and C the runner is still moving in the positive x direction, but the

slope (velocity) is decreasing. 8

The second description considers displacement, velocity and
acceleration.

You will probably find this harder.

Think about it carefully.

Try sketching the acceleration graph for the runner’s motion.
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* From B to D the runner’s acceleration is negative and his velocity is decreasing
from a positive value at B, to zero at C, and to a negative value at D.

* From D to E, the graph is once again curved upward. The velocity is negative
but approaching zero, so the acceleration is positive.
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