




Rates of Change – Notes



 p. 1

What is the average rate of change (in 'y') of a function as x varies from x1 to x2 ? The answer depends upon the type of function and the specific interval over which the average is to be computed. Let's consider 2 different functions and ask, "What is the average rate of change in y as x increases from x1 = 1 to x2 = 2 ?" 
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     f(x) = 2x    [image: image1.png]


     g(x) = x2   [image: image2.png]


  

Def/ Average Rate of Change of f(x) as x changes from x1 to x2 is:
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*This is just the slope formula from Algebra I (rise/run). 


ex/ Using the two functions above, f(x) increases from y1 = 2 to y2 = 4 







and g(x) increases from y1 = 1 to y2 = 4








as x changes from x1 = 1 to x2 = 2



so the average rate of change for f is 2 units of y per unit of x



and the average rate of change for g is 3 units of y per unit of x.


ex/ Suppose x varies from x1 = 0 to x2 = 2 ?
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  (as before)


(b) 
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 (less than 3)


ex/ Let x vary from x1 = 0 to x2 = 1 , then



(a) 
[image: image6.wmf]20

2

10

f

x

D-

==

D-

  (again, the same rate)
(b) 
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less again)

*f(x) is a line function with a constant slope or average rate of change of m = 2.


**g(x) in nonlinear and as x increases from x = 0, the 'steepness' of the curve increases.

Thm/ If f(x) is a linear function (y = mx + b, 
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), it has a constant slope (m). It doesn't matter what x-interval we use, we'll always get a constant average rate of change of m.

Thm/ The average rate of change of a horizontal line (y = k) or constant function is m = 0.

Thm/ Average rate of change is the slope of the secant line through the two points defined by x1 and x2. 






Rates of Change – Notes



 p. 2

The average rate of change, 
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 , is also called the difference quotient, and it appears in a number of different forms. Let's begin with a fixed point (x1 , f(x1)) on a curve and consider the average rate of change as x varies from x1 to x1+h (where 'h' is the change in x, also denoted 
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    f(x)
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Our difference quotient is then:
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Also since 
[image: image13.wmf]hx

=D

, we have: 
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*If we draw a secant line through points P and Q, its slope is that difference quotient.

ex/ Suppose 
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, what is the average rate of change if x starts out as 2 
and the change in x is 6 units? 
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  (not much of a slope?)
ex/ Suppose F(x) = 2x , what is the average rate of change as x varies from 1 to 3?
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  (kinda steep?)
ex/ Suppose g(x) = 
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, what is the average rate of change as x changes 

from 0 to 
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ex/ Suppose h(x) = Sin−1x , what is the difference quotient for x = 0 to x = ½ ?
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*Say, didn't anyone notice any reciprocals?

    (2, 4)


 (1, 2)





    (2, 4)





 (1, 1)








          	      Q(x1+h, f(x1+h))





 P(x1, f(x1))		       � EMBED Equation.DSMT4  ���


		      � EMBED Equation.DSMT4  ���


                 x1                   x1+h
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