AP Physics  -  Average Acceleration
Acceleration   (  rate of change of velocity
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   VECTOR
5.0 m/s2  means speed increases by 5.0 m/s every second

· Plane goes from rest to speed of 235 km/h in 15.0 s.  Find acceleration.
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a =  4.35 m/s2

· A car slows from 85.5 m/s to a speed of 33.2 m/s in 1.25 s.  Find the acceleration
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a =  - 41.8 m/s2   


Minus sign means?
Instantaneous Acceleration  (   limit of the average acceleration as time interval goes to zero
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Instantaneous Acceleration  (   slope of velocity time graph 

Fly Ball Example
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Player runs in straight line

Find instantaneous acceleration at 

Points   a  b  and  c

Instantaneous accel is slope 

At a:    
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a  =  2.0 m/s2
Slope at  b   is  zero,  so a is zero

traveling at constant speed

At  c: 
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a  =  - 1.0 m/s2



Slowing down
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Thinking Physics I

Match up v vs t curve with a vs t curve

One Dimensional Motion, Constant Acceleration:
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   let  t = 0 , vi = v0  
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Average velocity  has to be:
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  for constant a
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Another good old equation:
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   and  
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so
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One More Time:
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and 
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  But   
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v as function of time



[image: image38.wmf](

)

0

1

2

xvvt

=+




x as function of  velocity
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x as function of time
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v as function of displacement

· A car undergoes an average acceleration of 3.55 m/s2.  If the car is accelerated for 8.50 seconds, how far has it traveled?
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· A truck undergoes an average acceleration of 2.50 m/s2 as it speeds up.  If it starts from rest, and accelerates for a distance of 875 m, how much time did to cover the distance?  
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  vo  is  zero
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t  =  26.5 s
· A car accelerates at 7.55 m/s2.  If it accelerates for 4.25 s, what speed does it reach? 


[image: image49.wmf]0

vvat

=+




[image: image50.wmf]vat

=





[image: image51.wmf](

)

0

2

7.554.25

m

vs

s

æö

=

ç÷

èø



=  73.8 m/s

· A car accelerates at 9.00 m/s2.  If its initial velocity was 35.5 m/s and its final velocity is 107 m/s, what distance does it cover during the acceleration? 
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x  =  566 m
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