Summary of chapter 2

· The displacement (x of the particle is the change in position: (x = x2 - x1
with units (m)
 Displacement is a vector quantity. It is positive if the particle moves is the positive direction of the x axis, and negative if the particle has moved in the negative direction of the x axis.

· Average velocity is defined as:
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   with units (m/s).

On a graph of x versus t, the average velocity for a time interval (t is the slope of the straight line connecting the points on the curve.

· Average speed is defined as: 
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· Instantaneous velocity is defined as : 
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The instantaneous velocity can be found as the slope at that particular time of the graph of x versus t graph. The speed is the magnitude of the instantaneous velocity.

· Average acceleration is defined as: 
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 with units (m/s2). The sign indicates the direction.

·  The instantaneous acceleration is defined as:
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The instantaneous acceleration can be found as the slope at a particular time of the graph of v versus t graph. 
· Motion with constant acceleration (Special case):

The equations that describe the motion of the particle in this case are:
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     (To be used if the final velocity is not known)
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       (To be used if the time is not known)
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     (To be used if the acceleration is not known)
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          (To be used if the initial velocity is not known)
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where v is the instantaneous velocity, vo is the initial velocity, x is the position at time t, xo is the initial position, and a is the acceleration.

If the acceleration is not constant, the above equations are not valid! 

Important note:

The sign of the velocity indicates the direction of motion of the particle. If the acceleration and the velocity have the same sign, the velocity of the particle increases and if the acceleration and the velocity have opposite sign, the velocity decreases.

· Free-Fall Acceleration:

In this case the particle is moving with constant acceleration of magnitude g = 9.8 m/s2 (acceleration due to gravity). The motion is along the y axis.

We use the equations of motion but replace x by y and a = ( g and take g = 9.8 m/s2.






[image: image12.wmf]gt

v

v

o

-

=







[image: image13.wmf]2

2

1

gt

t

v

y

y

o

o

-

=

-







[image: image14.wmf])

(

2

2

2

o

o

y

y

g

v

v

-

-

=

-







[image: image15.wmf]t

v

v

y

y

o

o

)

(

2

1

+

=

-







[image: image16.wmf]2

2

1

gt

vt

y

y

o

+

=

-


The value of g in the above equation is always 9.8 m/s2 whether the object is moving up or down.

Prepared by Dr. A. Mekki
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