Chapter 12: Motion Forces and Energy 

Frames of Reference 
  

· an object or point from which movement is determined 

·  the most common frame of reference is the Earth or those things that are attached to the Earth 

Problem:  At night when the sun is dropping below the horizon, is the sun really falling or are you moving? 

Motion - a change in position relative to a frame of reference 

Speed - the distance traveled by an object per unit of time 

     Speed = Distance / Time    or v = d 
                                                                t 

     - it is usually measured in km/hr or m/sec 

Problem:  A car travels 300 km in 4 hours.   What is the average speed the car travels at? 

 = 300 km 
       4 hr. 

v = 75 km 
           hr. 

velocity -- speed in a given direction 
  

Problem:  Aaron walks North 25 meters in 5 seconds.   What is his velocity? 

v = ? 

d = 25 m 

t = 5 s. 

v = d 
       t 

v = 25 m 
       5   s 

v = 5 m   North 
         s 

Note:  Velocity to be properly calculated must be given a numerical value and a direction 

acceleration -- the rate of change in velocity  acceleration 

To change acceleration an object may be: 
  

· speeding up 

· slowing down 

· changing direction 


Acceleration = Final velocity - Original (initial) velocity 
                                             Time 

OR 

Acceleration = 
     - if an object is speeding up its acceleration is >0 
     - if it is slowing down its acceleration is <0 

Problem:  A tricycle has an initial velocity of 0 m/s.   10 s later it has a final velocity of 5 m/s.   What is the 
                acceleration of the tricycle? 

Acceleration = [image: image1.png]


 v 
                               t 

v (initial) = 0 m/s 

v (final) =  5 m/s 

a = 5  m 
           s 
       ____ 

     10 s 

a = 0.5 m 
            s 2 
Note:  Acceleration units will always be expressed as distance divided by time squared. 
  

