XLR 8 shun

I.  When velocity changes ….. it is called acceleration

A. Average acceleration

1.  can be positive (speeding up) or negative (slowing down)

a. Slowing down:  -acceleration

b. Speeding up: +acceleration

2.  Equation is…..

          
change in velocity

OR

aavg = (v  =  vf - vi
     
     time required for change



          (t        tf - ti

3. Standard units …. m/s2
 Practice problem

A shuttle bus slows to a stop with an acceleration of –1.8  m/s2.  How long does it take for the bus to slow from 9.0 m/s to 0.0 m/s?

B. Motion with Constant Acceleration – when the velocity increases by the same amount in each time interval

1. There are (4) equations that can be used when the acceleration is constant.

a.  To find displacement ((x):




We start with….. vavg = (x




              

            (t


ONLY if an object is moving with constant acceleration, can the average velocity be found by a simple average:   

average velocity = initial velocity + final velocity    =   vi + vf
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                     2


Now we have…




vavg = (x   and     vavg =  vi + vf



          (t                             2


Set these 2 equations equal to each other…




Δx = vi + vf



Δt         2

Solve for (x…




(x = (vi + vf) (t

OR 
   (x =  ½ (vi + vf)Δt





     2

Practice problem:

A racing car reaches a speed of 42 m/s.  It then begins an uniform negative acceleration, using its parachute and braking system, and comes to rest 5.5s later.  Find how far the car moves while stopping.

b.  To find final velocity (vf):


We start with the equation for average acceleration and solve for vf.





a = vf - vi





         (t







((t)a = vf - vi





a((t) + vi = vf
Practice problem:

A plane starting at rest at one end of a runway undergoes a uniform acceleration of 4.8 m/s2 for 15 s before takeoff.  What is its speed at takeoff?  

c.  Another equation for displacement ((x) – can be used looking for the amount of displacement to reach a speed or to stop




Start with…



(x =  ½ (vi + vf)Δt
&
a((t) + vi = vf



Substitute the value for vf into the (x equation…





(x =  ½ (vi + a((t) + vi)Δt




Simplify…





(x =  ½ (2vi Δt+ a(t2)







(x = vi Δt + ½a(t2


Practice Problem:

How long must the runway be, from the previous problem, for the plane to be able to take off?




d.  When the value for time is not given…

Start with:




(x = (vi + vf) (t
     &

vf = a((t) + vi




     
      2

Get rid of the fraction…  2(x = (vi + vf) (t



Solve for (t…
2(x    =  (t





      (vi + vf)



Substitute (t value in vf equation…






vf = vi + a(2(x )






     (vi + vf)



Solve for vf …





vf – vi = a(2(x )







      (vi + vf)





(vf – vi)(vi + vf) = a(2(x)      



Now FOIL it out…





vfvi + vf2 – vi2 – vfvi = a(2(x)      



Simplify…





vf2 – vi2 = a(2(x)      





vf2 = vi2 + 2a(x



Practice problem:


A person pushing a stroller starts from rest, uniformly accelerating at a rate of 0.50 m/s2.  What is the velocity of the stroller after it has traveled 4.75m?

