KINEMATICS HEAD PROBLEMS
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PURPOSE:
To allow students to truly understand kinematics.


To get away from the traditional method of:


GIVE EQUATION … then … PLUG & CHUG

GOAL:
(1)
To have students actively thinking about the motion they are describing.

(2)
To have students solve kinematics problems  in their heads, without the use of calculators, with only qualitative definitions of the motion variables.

i.e.

NO EQUATIONS GIVEN !

MOTION VARIABLES:  THE BIG THREE 

DISPLACEMENT of an object:
The straight-line distance (and direction) between the object and a specific point.


Symbol = d

Coordinate  Origin
d is a vector

Unit = meter (m)






AVERAGE VELOCITY (SPEED) of an object:
The distance (and direction) an object travels each second.
Symbol = 
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ACCELERATION of an object:
The amount of speed gained, or lost, by the object each second.

Symbol = a
a is a vector

Unit  =  meter / second
(m/s/s)  or  (m/s2)




second

A better unit might be :   meters/second  each second
Acceleration means a changing velocity, thus, there are two special velocity values:

(1)
Starting velocity  =  vi
Separated by a
(2)
Ending velocity   =  vf
TIME INTERVAL (t)
The average of these two velocities is very useful:
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where 
[image: image5.wmf] is the  AVERAGE VELOCITY
This value (
[image: image6.wmf]) is the average velocity for the  ENTIRE  TIME  INTERVAL !     (assuming uniform acceleration)
Consequently, this concept is used to find the distance traveled by a moving object (its displacement) during a given time interval.

Two quantities are needed to find this distance:

(1)
Average velocity of the object

(2)
Amount of time the object was moving at that average velocity



distance traveled  =  average velocity  x  time

KINEMATICS ORGANIZING CHART:
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