
Big Ideas

Motion in One Dimension 

Average Values: The quantities velocity and acceleration (and jerk, snap, crackle and pop) are rates of change; velocity is a rate of change for position with respect to time, and acceleration is a rate of change for velocity with respect to time.  The average values for these quantities may be found using the following equations:
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Instantaneous Values: Instantaneous values for velocity and acceleration may be found from a given function representing the position of an object with respect to time, x(t).  To do this, we take the first derivative of that function is the equation for v(t); the second derivative gives the equation for a(t).
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For a given function representing the acceleration of an object with respect to time, a(t), the integral of that function is a function that represents the change in velocity.  Given a time interval (t1 through t2), the definite integral may be evaluated.  Similarly, the integral of v(t) is a function that represents the change in position (displacement) for a specified time interval.
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Kinematic equations may only be used if acceleration is constant.  v0 and x0 represent the initial velocity and position, v and x represent the velocity and position corresponding to time t.  There are actually two more kinematic equations, but the AP Physics Equation Page only lists the following:

v = v0 + at

x = x0 + v0t + ½ at2
v2 = v02 +2a (x – x0)
Graphs
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Position vs. Time Graphs
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Velocity vs. Time Graphs 


Acceleration vs. Time Graphs


Average acceleration





Average velocity
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The slope of the Position vs. Time graphs is (x/ (t, which is velocity.  


Positive slope ( positive velocity


Negative slope ( negative velocity


Zero slope ( zero velocity


Changing slope (changing velocity (acceleration)











The slope of the Velocity vs. Time graphs is (v/ (t, which is acceleration.  


Positive slope ( positive acceleration


Negative slope ( negative acceleration


Zero slope ( zero acceleration


Changing slope (changing velocity (jerk)


Area between the graph and the horizontal axis is the displacement that occurred during that time interval.











The slope of the Acceleration vs. Time graphs is (a/ (t, which is jerk.  





Area between the graph and the horizontal axis is the change in velocity ((v) that occurred during that time interval.
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