
MATH 250 Calculus III Spring 2008

Parametric Curves and Quadratic Surfaces with Maple II1

Preliminaries

Start Maple from the Start button -> Programs -> Math -> Maple 11.0 -> Maple 11.
Go to the Tools menu and select Options. A dialog window will pop up, click on Display
and select window for Plot display, then click the Apply to Session button at the bottom
of the box (this will make each plot appear on a separate window).

At the prompt, type:

> with(plots):

This will allow you to use different plotting commands available in Maple.

Don’t forget to type a semicolon (;) (or a colon (:) if you don’t want to see the
output) at the end of each command!!!

Arc Length of Parametric Curves

Now, we will approximate the arclength of a parametric curve by approximating the curve
with linear pieces and adding the lengths of those pieces.

We first define the curve with the commands:

> f := t-> t^2 ; g := t-> t^3 - 3*t ;

You may want to plot it to see what it looks like.

Type the following commands to create a Maple procedure that approximates a given function
f by n linear pieces over the interval [a,b]:

> pl := proc(f,a,b,n)

> local u,v,k;

> k := 1 + floor(n*(x-a)/(b-a));

> u := a + (k-1)*(b-a)/n;

> v := a + k*(b-a)/n;

> unapply(f(u) + (f(v) - f(u))/(v-u)*(x-u), x);

> end proc:

The following two commands approximate the functions f and g using six linear pieces over
the interval [-2,2]:

> plf := pl(f,-2,2,6):

> plg := pl(g,-2,2,6):

1This worksheet has been prepared with the help of online materials available from Maple’s Application
Center.
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This will allow us to plot the parametric curve and its linear approximation:

> plot({[f(t),g(t),t=-2..2], [plf(t),plg(t),t=-2..2]}, thickness=2);

We then approximate the arclength of the curve as:

L ≈
n∑

i=1

√
(f(ti+1)− f(ti))2 + (g(ti+1)− g(ti))2.

That we define as another Maple procedure:

> approxlen := proc(f,g,a,b,n)

local l;

l := (b-a)/n;

sum( sqrt( (f(a+j*l) - f(a+(j-1)*l))^2

+ (g(a+j*l) - g(a+(j-1)*l))^2 ), j=1..n);

end proc:

Calculate different approximations until you find a convergent value:

> evalf(approxlen(f,g,-2,2,5));

> evalf(approxlen(f,g,-2,2,10));

> evalf(approxlen(f,g,-2,2,20));

> evalf(approxlen(f,g,-2,2,50));

> evalf(approxlen(f,g,-2,2,100));

Finally, we calculate the exact arclength, given by:

L =
∫ b

a

√√√√(df

dt

)2

+

(
dg

dt

)2

dt,

that we implement by typing:

> arclength := proc(f,g,a,b)

Int(sqrt(diff(f(t),t)^2 + diff(g(t),t)^2), t=a..b);

end proc:

followed by:

> evalf(arclength(f,g,-2,2));

That’s all! Save this hand out as it may be useful for the computer project that will be
assigned with homework #5.
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