Math 121






Name: __________________

10-11-06

Lab 3:  “Guessing” derivative rules using numerical differentiation.

Due next week with your portfolio check (print a copy of your Maple document and include it with your homework solutions).

We know that to prove a derivative rule is correct, we have to appeal to the limit definition of the derivative:
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The difference quotient, 
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, is a function of two variables, x and h.  As h approaches zero, DQ(x, h) approaches the derivative of f.  So, we can plot DQ(x, 3), DQ(x, 2), DQ(x, 1), DQ(x, .1), etc. and watch DQ become more and more similar to the actual derivative of f, 
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.  If we can “guess” what graph DQ is approaching as h approaches zero, we have a candidate for the derivative (which we can prove correct by the limit definition).
Example 1:  Use graphs of the difference quotient to “guess” the derivative of
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Define f and the difference quotient (dq):

> f:=x->x^2;
> dq:=(x,h)->(f(x+h)-f(x))/h; 

Look at the difference quotient when h is rather large (h = 3):
> plot(dq(x,3),x=-5..5);

Look at the difference quotient as h gets closer to zero (h = 3, 2, 1, .1):
> plot({dq(x,3),dq(x,2),dq(x,1),dq(x,.1)},x=-5..5);

Look at the difference quotient when h is rather small (h = .001):
> plot(dq(x,.001),x=-5..5);
This looks like the line
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 (which can be proven correct using the limit definition of the derivative).
Example 2:  Use graphs of the difference quotient to “guess” the derivative of
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Define f and the difference quotient (dq):

> f:=x->x^3;
> dq:=(x,h)->(f(x+h)-f(x))/h; 

Look at the difference quotient when h is rather large (h = 3):

> plot(dq(x,3),x=-5..5);

Look at the difference quotient as h gets closer to zero (h = 3, 2, 1, .1):

> plot({dq(x,3),dq(x,2),dq(x,1),dq(x,.1)},x=-5..5);
Look at the difference quotient when h is rather small (h = .001):

> plot(dq(x,.001),x=-5..5);
This looks like the form 
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(upward parabola through the origin).  To find c, have Maple calculate dq(1,.001):

> dq(1,.001);
Apparently c = 3 is indicated, so the derivative of
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(which can be proven correct using the limit definition of the derivative).
===============================================================

For the following problems, put all your work in your Maple worksheet.  Ask me how to type English text in Maple if you are unsure.

Problem #1:  Use the procedure illustrated above to "guess" the derivative of the linear function 
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Problem #2:  Use the procedure illustrated above to "guess" the derivative of the quartic function 
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Problem #3:  Use the procedure illustrated above to "guess" the derivative of the sine function
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Problem #4:  Use the procedure illustrated above to "guess" the derivative of the cosine function 
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