Velocity. Speed. and Acceleration

1. The velocity of an object tells how fast it is going and in which direction. Velocity is an
instantaneous rate of change. If velocity is positive (graphically above the “x”-axis), then the
object is moving away from its point of origin. If velocity is negative (graphically below the
“x"-axis), then the object is moving back towards its point of origin. If velocity is 0
(graphically the point({s) where it hits the “x"-axis), then the object is not moving at that time.

2. The speed of an object is the absolute value of the velocity,

disregarding its direction.

The speed of a particle increases (speeds up) when the velocity and acceleration have the same

signs. The speed decreases (slows down) when the velocity and acceleration have opposite
signs.

v{t)‘ . It tells how fast it is going

3. The acceleration is the instantaneous rate of change of velocity — it is the derivative of the
velocity — that is, a(t)=v'( t] . Negative acceleration (deceleration) means that the velocity is

decreasing (i.e. the velocity graph would be going down at that time). and vice-versa for
acceleration increasing. The acceleration gives the rate at which the velocity is changing.

Therefore. if x is the displacement of a moving object and t is time, then:

i) velocity = v(t)=x'(t) = dT’i
dt
ii) acceleration = a(t) =x"(t)=v'(t) = dv &’
at  ar’

iii) v(t)=[a(t)dt
iv) x(t)= J4v(t)dt
Note: The average velocity of a particle over the time interval from t, to another time t.is

Change in position s(t)-s(ty)
Length of time t—t,

Average Velocity = . where s(t) is the position of the particle

at time tor
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b J v ( t ) dt if given the velocity function.
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