Math 111 -- Lab 8





Name: ________________

Differentiation Formulas

Due Monday 11-13-06

Computing derivatives directly from the limit definition can be difficult and tedious.  Fortunately, several rules have been developed for finding derivatives without having to use the definition directly -- instead, the definition can be used to verify the correctness of each formula.  These differentiation formulas (see the accompanying handout) greatly simplify the task of computing derivatives.

Today's lab will give you some practice in applying the rules covered in Stewart 3.3.  You will use Maple to verify the correctness of your answers.  We saw previously that Maple can find 
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using the limit definition; this is demonstrated once again in the following example.

Example 1.  Consider 
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 (a)  Use the differentiation formulas to find
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(b)  Use the limit definition of
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, and Maple, to find a formula for 
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> f:=x->3*x^4-7*x^2+2;
We can find the derivative by finding the secant slope through P(x,f(x)) and 
Q(x+h, f(x+h)) and then taking the limit as h approaches zero:

> msec:=(f(x+h)-f(x))/h;
> fprime:=limit(msec,h=0);
So,
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#1.  Consider 
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(a)  Use the differentiation formulas to find
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(b)  Use the limit definition of 
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#2.  Consider 
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(a)  Use the Power Rule to find 
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(b)  Use the limit definition of 
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#3.  Consider 
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(a)  Use the Power Rule or Square Root Rule to find 
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(b)  Use the limit definition of 
[image: image23.wmf])

(

'

x

f

, and Maple, to find a formula for 
[image: image24.wmf])

(

'

x

f

.  Do your answers agree?  _____

#4.  Consider 
[image: image25.wmf]97

98

100

)

(

x

x

x

x

f

-

=

.

(a)  Use the Power Rule to find 
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 (simplify f(x) first).  Show your work below.
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(b)  Use the limit definition of 
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, and Maple, to find a formula for f'(x).  Do your answers agree?  _____

THE PRODUCT RULE

Rule 10 is referred to as the Product Rule; it lets us differentiate 
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, where f and g are both functions of x.  Using Newton’s notation, the rule is:
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Example 2.  Consider 
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 (a)  Use the Product Rule to find 
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(b)  Use the limit definition of 
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> f:=x->(x^2)*(3*x-5);
> msec:=(f(x+h)-f(x))/h;
> fprime:=limit(msec,h=0);
So, 
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#5.  Consider 
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(a)  Use the Product Rule to find 
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(b)  Use the limit definition of 
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#6.  Consider 
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(a)  Use the Product Rule to find 
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(b)  Use the limit definition of 
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THE QUOTIENT RULE

Rule 11 is referred to as the Quotient Rule; it helps us differentiate u/v, where u and v are both functions of x.  Using Newton’s notation, the rule is:
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Example 3.  Consider 
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(b)  Use the limit definition of 
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> f:=x->(x^2)/(3*x-5);
> msec:=(f(x+h)-f(x))/h;
> fprime:=limit(msec,h=0);
So, 
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#7.  Consider 
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(a)  Use the Quotient Rule to find 
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(b)  Use the limit definition of 
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#8.  Consider 
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(a)  Use the Quotient Rule to find 
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(b)  Use the limit definition of 
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