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Name: __________________

Lab #2

10-4-06

Print your Maple worksheet.  Include this handout (with written answers) and your Maple printout with Portfolio Check #3.
A.  Implicitplot

Some equations represent a relationship which is not a function -- that is, a single x may correspond with more than one y.  The Maple command "implicitplot" is used to plot the graph of a general equation; the equation does not have to be solved for y.  Try implicitplot on the following examples, then try some problems for which I haven't given you the exact syntax.

First, load the library of extra plot commands.

> with(plots):
Now you are ready to plot some graphs.  Try to predict the shape of the graph before pressing "enter."

> implicitplot(3*x + 2*y - 5 = 0, x=-5..5, y=-5..5);
> implicitplot(x^2 - y^2 = 1, x=-5..5, y=-5..5);
> implicitplot(x^3 - y^3 = 1, x=-5..5, y=-5..5);
> implicitplot(3*x^2 - 6/x = y^2, x=-5..5, y=-5..5);
> implicitplot(sin(x) + cos(y) = 1, x=-10..10, y=-10..10, scaling = constrained);
You can also use implicitplot to graph two or more equations simultaneously; just enclose the set of equations

with curly braces.  For example, try the following:

> implicitplot({3*x + 2*y -5 = 0, x=3, y=4},x=-5..5, y=-5..5);
===========================================================================

Now try generating your own Maple syntax to do the following problems.  

Recall:  The circle with center (h,k) and radius r is described by the equation r^2 = (x - h)^2 + (y - k)^2.  

#1.  Using the above formula, write an equation for the circle with center at the origin and radius =
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.  

Answer:  _______________________________

Use implicitplot to graph your equation and verify that it's correct.

#2.  Using what you know about linear equations, write an equation for the line through the points (0,0) and (-1,2).  

Answer:  ____________________________

Use implicitplot to graph your equation and verify that it's correct.

#3.  Use implicitplot to display the graphs from #1 and #2 together (copy and paste your syntax from #1 and #2).  Use the option 

scaling = constrained to prevent the circle from looking squished.

#4.  Let C be the circle in problem #1.  Find an equation for the line which is tangent to C at the point (-1,2).  Hint:  You need an equation for the line through (-1,2) with slope perpendicular to the line found in #2. 

Answer:  ___________________________

Check your work by graphing the circle and the line together using implicitplot.

B.  Defining and Using Functions

A function is a rule or procedure for transforming an input (x) into an output (y, or f(x)).  Each input is only allowed to generate a single output.  For example, the rule, "Let y be plus or minus the square root of x" does not define a function since each positive input generates two different outputs.  On the other hand, the rule, "Let y be the square root of the quantity x plus 7" does define a function.  The domain of this function is the set of all x values such that 
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is a real number, that is, all x which are at least -7 (x 
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 -7).  If the function is named f, we write f(x) = 
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 to say that when the input is x, the output is "f of x" which is calculated according to the formula 
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.

We can define this function using Maple; just assign (via :=) the rule for transforming x to
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 to the symbol f:

> f:=x->sqrt(x+7);
Read this in English as, "f is assigned the rule, x becomes the square root of the quantity x + 7."  

Now we can ask Maple to calculate some function values and other expressions involving f.  Observe the results as you enter the following syntax.

> f(-.1);
> f(0);
> f(2);
> f(7/4);
> f(x);
> f(puppy);
> f(x+h);
> (f(x+h)-f(x))/h;  
Here is the syntax for graphing a function f which you've already defined.  Use constrained scaling when you want

to make the x- and y-scales identical.

> plot(f(x),x=-7..7,scaling=constrained);
===========================================================================

Now try generating your own Maple syntax to do the following problems.

#5.  Suppose a function g is defined by the following expression:  g(x) = 3*x^2 - 6/x.  Define the function g using Maple.  Then, have Maple find the following function values:  g(-3.4); g(-2.0); g(-1.2); g(-0.3); g(0.5); g(1.0); g(1.7); g(a^2); g(a+2).

#6.  Let g be the function defined in problem #5.  Use Maple to draw a graph of g.  

ALWAYS ADJUST THE VIEWING WINDOW UNTIL YOU GET A GOOD VIEW OF THE GRAPH.  

What is the domain of g?  

Answer:  ______________________

#7.  In the near future, we will be studying the difference quotient.  The difference quotient of g is given by the expression 
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.  Use Maple to calculate the difference quotient of g for x = 3 and (in succession) h = 1, h = 0.1, h = 0.01, h = 0.001, 

h = 0.0001, and h = 0.00001.  Use copy and paste each time you need to change h.

Do you notice a "trend" in the difference quotient as h shrinks toward zero?  Answer:  ___________________

#8.  Repeat the steps in problems #5-7 for the function g(x) = x^2 - 4.  Notice you can copy and paste all the syntax from #5-7, then edit to change the definition of g and to find a good viewing window for the graph.

Domain:  _________________  

Trend in the difference quotient for x = 3 as h shrinks toward zero:  __________________

#9.  By letting h shrink toward zero, we can learn what happens to the difference quotient for very small values of h.  

Why can't we substitute h = 0 directly into the difference quotient 
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Answer:  _________________________________________________________________
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