Acceleration  & Velocity-Time Graphs   
Acceleration
: how much an object’s velocity changes in a certain amount of time         
: this is when you speed up by stepping on the gas or slow down by stepping on 
the brake

: can be shown as a velocity-vs-time graph


units:  m/s2 (this is most often used)



Velocity-time Graphs: the resulting line shows the acceleration


velocity (m/s): side-axis

 time (s): bottom-axis
Increasing acceleration 



Decreasing acceleration









Staying the same speed



*** If the car is speeding up (accelerating) then the answer will be positive***                                   *** If the car is slowing down (decelerating) then the answer will be negative***

Calculating Acceleration 

acceleration  = _change in velocity__


a = _Δv_            a = vf – vi     



     change in time 


                  Δt
              Δt







  where:  Δv
is the change in velocity
    vf 
is the final velocity









    vi    
is the initial velocity 








 
    Δt 
is the change in time

ex) A study of a cheetah, the fastest land animal reported that one cheetah had reached a speed of 19m/s in 2.0s from a standing start.  

What was the cheetah’s final speed (vf) ?__19m/s____

What was the cheetah’s initial speed (vi)?___0m/s___

In what time frame are we talking about? ___2 s_________

Calculate the acceleration of the cheetah.


a= Δv 
  =    vf – vi      19-0m
a = 9.5m/s2        






      Δt

tf – ti
   2s

Examples to do together:

1. A basketball player is going to slam dunk the ball during practice.  If the player starts from rest(0m/s) and sprints 6.0m/s, in 1.5s, what is the player’s acceleration?
2. A car is leaving a city and traveling at 15 m/s. As it enters a highway the driver accelerates and reaches a speed of 16m/s in 5s.  How fast was the car accelerating? 
3. While drag racing out of our school parking lot, I time myself at a speed of 40 meters per second seven seconds after starting from rest. What was my acceleration during this time?

4. If a rocket in space is moving at a constant velocity of 9.8m/s and then uses its propulsion system to accelerate to 10m/s during a 3.0 second burn, what would be the acceleration of the rocket?
5. An ice cream truck is moving along at 20 m/s (its initial velocity.) It then slows down (decelerates) for 10 seconds to reach a speed of 5m/s. What was the acceleration?

Acceleration Questions

What is acceleration? __________________________________________________________________
________________________________________________________________________________________
What is it called when you slow down by stepping on the brake? _________________________

________________________________________________________________________________________

What unit is acceleration almost always written in? _______________________________________

________________________________________________________________________________________

If an object, like a car, is speeding up, what will it look like on a graph? ___________________

________________________________________________________________________________________

Draw a graph that shows a car slowly speeding up ** think of what the line will look like*










































Draw a graph that shows a car speeding up very fast** think of what the line will look like*






























Draw a graph that shows a car speeding up, going the same speed for a while and then slowing down ** think of what the line will look like*




























Assignment: Acceleration, Distance, Time Sheet, Formula Challenge








