2.2 

Estimating Instantaneous Rates of Change 

from 

Tables of Values 

and 

Equations

Instantaneous Rate of Change: ________________________________________________________________________
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Example:  In 1997, Donavan Bailey ran the 100 m sprint in 9.77 seconds. The table below describes his run. One model that describes this run is a quadratic model with an equation of:   
[image: image3.png]d(t) = 0.28t% + 8.0t - 2.54



.

	Time (s)
	Distance (m)

	0
	0

	1.78
	10

	2.81
	20

	3.72
	30

	4.59
	40

	5.44
	50

	6.29
	60

	7.14
	70

	8.00
	80

	8.87
	90

	9.77
	100
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1.
a)
Estimate Donavan Bailey’s instantaneous velocity at t = 6 s. 

b)
Explain why you think your answer to a) is a good approximation.

c)
Plot a point on the curve at 6 seconds. Draw a line that passes through this point but does not pass through the curve again. This line is called a tangent to the curve.
2.
Use the algebraic model [image: image6.png]d(t) = 0.28t% + 8.0t — 2.54



 to approximate the instantaneous velocity of Donavan Bailey at t = 6 s, by completing the charts below, using a graphing calculator. (This is called the preceding/following interval strategy).

	Interval
	Δd 
	Δt 
	Average Velocity

	6≤t≤6.01 
	
	
	


	Interval
	Δd 
	Δt 
	Average Velocity

	5.99≤t≤6 
	
	
	


i)
Use the calculations from the charts to estimate the instantaneous velocity at t = 6 s. 

j)
If you could draw the secants that correspond with the average velocities calculated above, how would they compare to the tangent drawn in 1(c)?

3.  Centred Interval Process: An interval of the independent variable of the form [image: image8.png]a—h=x=a+h



, where h is a small positive vale; used to determine an average rate of change.

	Interval
	Δd 
	Δt 
	Average Velocity

	5≤t≤7 
	
	
	

	5.9≤t≤6.1 
	
	
	

	5.99≤t≤6.01 
	
	
	


Homework:  pg 85 -87 #1,2a,3, 4,5,6,7,8,9

