Honors Physics Ch. 2-2 Notes
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Acceleration measures changes in Velocity.

( Acceleration ( the rate of change of velocity 

( The quantity that describes the rate of change of velocity in a given time interval is called acceleration.  The magnitude of the acceleration is calculated by dividing the total change in an object’s velocity by the time interval in which the change occurs.  

· Average Acceleration:

aavg  =     ( v _    =    vf  -  vi _ 


   ( t             tf  -  ti  

ti usually equals 0 sec.



average acceleration  =     change in velocity _ 

                                                              change in time  
( Acceleration has dimensions of length divided by time squared.  

( The SI units of acceleration are meters per second squared ( m/s2 ).  

Sample Problem 2B:  As a shuttle bus comes to a normal stop, it slows from 9.00 m/s to 0.00 m/s in 5.00 s.  Find the average acceleration of the bus.  

( v  = vf  -  vi


0.00 m/s  -  9.00 m/s  =   - 9.00 m/s

& aavg =  ( v / ( t  

aavg  =     -  9.00 m/s  _   =  - 1.80 m/s2   






       5.00 s  

Acceleration has direction and magnitude.

When ( v is positive, the acceleration is positive.

As with all motion graphs, the slope and shape of a velocity-time graph allow a detailed analysis of an object’s motion over time.  

A negative value for the acceleration does not always indicate a deceleration.  For example, if a train were moving in the negative direction, the acceleration would be negative when the train gained speed to leave a station and positive when the train lost speed to enter a station.  

Displacement depends on acceleration, initial velocity, and time.

Displacement with constant acceleration:


( x  =   vi  +  vf) ( t   Displacement = the sum of initial velocity plus the final velocity

                           2 

divided by two times the time interval.

Sample Problem 2C:  A racing car reaches a speed of 42 m/s.  It then begins a uniform negative acceleration, using its parachute and braking system, and comes to rest 5.5 s later.  Find how far the car moves while stopping.  

( x  =  ( vi  +  vf ) ( t      ( x  =  ( 42 m/s  +  0 m/s)  ( 5.5 s )   =   120 m    

2 2  
Final velocity depends on initial velocity, acceleration, and time.

Velocity with Constant Acceleration:


vf  =  vi  +  a ( t  


Final Velocity  =  Initial Velocity  +  (Acceleration  x  Time Interval)  
The above equation can be used to find the final velocity of an object moving with constant acceleration after it has accelerated at a constant rate for any time interval, whether the time interval is a single minute or half an hour.

Displacement with Constant Acceleration:


( x   =  vi (t  +   a (( t)2  

                                      2 


Displacement  =  (initial velocity x time interval)  + 

 1/2acceleration x  (time interval)2 

The above equation is useful not only for finding how far an object travels under constant acceleration but also for finding the distance required for an object to reach a certain speed or to come to a stop.

Sample Problem 2D:  A plane starting at rest at one end of a runway undergoes a constant acceleration of 4.8 m/s2 for 15 s before takeoff.  What is its speed at takeoff?  How long must the runway be for the plane to be able to take off?   

vf  =  vi  +  a (t  =  0 m/s  +  ((4.8 m/s2)(15 s))  =  72 m/s   

(x  =  vi (t  +  1/2a((t)2  =  (0 m/s)(15 s)  +  ½(4.8 m/s2)(15 s)2   =  540 m      
Time can be found from displacement and velocities.

Final Velocity after any Displacement:


Vf 2  =  vi 2  +  2a(x


(final velocity)2  =  (initial velocity)2  +  2(acceleration)(displacement)   

When using this equation, you must take the square root of the right side of the equation to find the final velocity.  Remember that the square root may be either positive or negative. 

Sample Problem 2E:  A baby pushing a stroller starts from rest and accelerates at a rate of 0.500 m/s2.  What is the velocity of the stroller after it has traveled 4.75 m?  

vf 2  =  vi 2  +  2a (x  =  ( 0 m/s )  +  2(0.500 m/s2)(4.75 m)  =  4.75 m2/s2  


vf  =  ( ( 4.75 m2/s2    =  ( 2.18 m/s  

