Lab 4:  Graphing with calculus and Maple


Name: ___________________

Math 112, 2-22-2005

Turn in this sheet by Friday 2/25 (no disk).

Example 1 illustrates how Maple and calculus can be used together to discover the important features of a complicated graph (see 4.6 #1).  We begin by defining the function f and asking Maple to calculate the derivative.

> f:=x->4*x^4-32*x^3+89*x^2-95*x+29;
> D(f)(x);

Create a function called fprime for the first derivative, and examine its plot in a standard rectangle:

> fprime:=x->D(f)(x);
> plot(fprime);

It seems that all the interesting parts of the graph lie between 0 and 5.  We investigate and find the critical numbers using “plot” and “fsolve”:

> plot(fprime,0..5);

> fsolve(fprime(x)=0,x=0..2);
> plot(fprime,2..3);
> plot(fprime,2.4 .. 2.6);
> fsolve(fprime(x)=0,x=2.48 .. 2.52);
> fsolve(fprime(x)=0,x=2.56 .. 2.6);
So, f has three critical numbers for the first derivative:  x = 0.921, 2.500, 2.579.  We can test for the sign (+ or -) very easily.  If we use test numbers x = 0, 2, 2.55, and 3, then we have:
> fprime(0); fprime(2); fprime(2.55); fprime(3);
f prime  is negative, then positive, then negative, then positive.  Draw the sign chart for f prime, showing the three critical numbers we found.  RECORD YOUR CONCLUSIONS ABOUT f BELOW THE LINE.

Next we investigate the second derivative.  According to Maple, it’s
> D(D(f))(x);
> f2prime:=x->D(D(f))(x);
> plot(f2prime);
> plot(f2prime,0..3);
> fsolve(f2prime(x)=0,x=1..2); 

> fsolve(f2prime(x)=0,x=2..3);
f has two critical numbers for the second derivative:  x = 1.460, 2.540.  To draw the second derivative sign chart, we can test some numbers like x = 0, 2, 4:
> f2prime(0); f2prime(2); f2prime(4);
f 2 prime   is positive, then negative, then positive.  Draw the sign chart for the second derivative, showing the two critical numbers we found.  RECORD YOUR CONCLUSIONS ABOUT f BELOW THE LINE.

As a final step before graphing f, we evaluate f at each "interesting" x we've found:
> f(0.921); f(1.460); f(2.50); f(2.540); f(2.579);
Conclusions:  Local min at (0.921, -5.123); inflection point at (1.460, -1.401); Local max at (2.500, 4); inflection point at (2.540, 3.999); Local min at (2.579, 3.998).  Notice how close together the last three points are; we'll need a separate graph for x from 2.4 to 2.6 to show such subtlety.  First the overview, x from 0 to 3.5:
> plot(f,0.. 3.5);
Then the close-up, x from 2.4 to 2.6:
> plot(f,2.4 .. 2.6);

Your assignment:

Repeat the above steps for problem 2 from section 4.6:  
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a. Define f in Maple.
b. Define fprime and use “plot” and “fsolve” to draw its sign chart below.

c. Define f2prime and use “plot” and “fsolve” to draw its sign chart below

d. Find both coordinates of all the “interesting” points and tell what kind of points they are:

e. Create a nice plot of f which you could print and turn in with your homework.
_1170582336.unknown

