




Rates of Change – Notes



p. 5
Velocity

Instead of y, a function of x, let s be a function of time, t. Hence s = f(t) or s(t) where s can represent the position or position function at any instant in time. 

  s(t) = 20t    [image: image1.png]


   s(t) = 10t2  [image: image2.png]


 

*Each graph does not show the path of an object. The object may be moving left to right along an x-axis, in which case s = x. The object might be moving straight upward along a y-axis and in this case, s = y.

Def/ If s represents position, the displacement is: 
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Def/ Average Velocity from t1 to t2 is:  
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(Average Velocity is displacement divided by time.)


"Slope of the secant line."


ex/ Find the average velocity for the time interval  1 < t < 2 hrs where s is in miles.


(a) s(t) = 20t , then 
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  (b) s(t) =10t2 , then 
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Def/ The instantaneous velocity at t = t1 is :  v(t1) 
[image: image8.wmf]ds

dt
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 evaluated at t = t1 


"Slope of the tangent line."


We write ds/dt = v(t) = s'(t)


ex/ What is the velocity for the particle associated with s(t) = 20t when t = 1hr, 2hr ?



s'(t) = 20 (constant rate of change or slope) , so v(t) = 20 mph at any instant.


ex/ What is the velocity at the instant t = 1hr , 2hr ? for s(t) = 10t2.


v(t) = 20t (increasing velocity or slope) , so v(1) = 20mph and v(2) = 40mph

Rates of Change – Notes



p. 6
Speed (vs velocity). This is going to get tricky. 
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 (0,0) 
The 3 D's…(1) Distance Traveled  (2) Displacement 
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 (can be negative)

 and (3) Distance from where we started, 
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Def/ Average Speed 
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    where 
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 (hence nonnegative)

Def/ Average Velocity,  
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  (can be negative)


ex/ Find the average speed and velocity from t = 0 to t = 9 seconds using the 


position-time graph shown above.



avg speed = (40+30+10)/9 = 80/9 m/s



avg velocity = (20 − 0)/(9 − 0) = 20/9 m/s

Def/ Instantaneous Velocity, 
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  (can be negative if the slope is negative)

Def/ Instantaneous Speed,  
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  (never negative, just how 'steep')


ex/ Find the instantaneous speed and velocity when t = 7 seconds. See graph above.



instantaneous velocity, v(7) = −10 m/s



instantaneous speed, |v| = 10 m/s


ex/ Find the instantaneous velocity for x = t3 − 2t2 + 4t − 7 (m), when t = 1sec. 



v = 3t2 − 4t + 4 , hence v(1) = 3 m/s
(2, 40)
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