Math 128 –Calculus
25 points
Lab #04
Your heading for all your labs should be in the following format:
	Name
	Lab #04
	Date:  
Please save your file in the form:  YourLastNameHere-Lab04
Part 1 (read before attempting the lab):
In the previous lab, we saw one method of finding derivatives in Maple.  Maple actually has two different built in commands to find derivatives, diff and D.  diff works on expressions and D works on functions.  We usually use D since it defines the derivative as a function and then we can evaluate the derivative at various points.
Suppose we define a function f (as in previous labs).  Let’s call the first derivative of f, f1.  (If our function was called g, we’d call its first derivative g1).
The syntax for D is:
D(name of function);
If we had defined a function f, we would type:
D(f);
If we want to call the derivative f1, we type:
f1:=D(f);
f1 is now a functions and we can evaluate it at any point x = c by typing:
f1(c);
The syntax for diff is:
diff(expression, x);  (here x is the variable with respect to which you want to take the derivative)
So, if you have f defined as a function, you can type:
diff(f(x),x);  (since f(x) is the expression form of f)
If you want to call it f1, you type:
f1:=diff(f(x));
f1 is now an expression, not a function.  In order to evaluate it at a point x=c, you have to use the subs command (as we’ve done in previous labs):
subs(x=c, f1);  (recall the general subs command syntax is: subs(x=c, expression);
Type the following into Maple (you’ll need to understand the syntax before you can complete the majority of the lab).

> f:=x->x^2;

> f1:=D(f);

> f1(3);

> diff(f(x),x);

> f1:=diff(f(x),x);

> subs(x=3,f1);

For this lab, it will also be helpful to know how to reference solutions from fsolve.  When you use fsolve and get more than one solution to your equation, you can select one of the solutions in the following way:
Name your command line with the fsolve in it something, say sol for solution.  Then, if you get more than one solutions, you can refer to the first solution by sol[1], the second solution by sol[2], etc.  You can also use them in other expressions.
Type the following into Maple (again, you’ll need to understand the syntax before you can complete the majority of the lab).

> sol:=fsolve(x^2-4=0,x);

> sol[1];

> sol[2];

> subs(x=sol[1],x^2-4);

> sol[2]^2-4;

You do not need to turn in any of the work from Part 1.  You will be using similar syntax for the rest of the lab.

Part 2:  To complete and hand in.
Aargh mateys.  As the Captain of the good ship Jolly Tangents, you have been given orders by the pirate commander to travel along the path given by f(x) = x4 – 32x3 + 352x2 – 1536x + 2504. You begin when 
x = 0 and move along the graph as x increases.
As your ship is moving along the track that traces out the curve, its front end will always be facing forward.  Since you are true pirate, you’ve mounted your cannon on the front of your ship, so you can fire at objects that you are directly facing (no one wants to move the cannon, it’s too heavy).  When you fire your cannonball, it will travel along the tangent line to the graph until it hits the ground level (the line y = 0).  The cannonball will always travel left to right (since you can’t fire backwards).
Targets:
There are two enemy bases full of gold waiting to be plundered.  The first base is located at the coordinates (5, 0) and the second base is located at the coordinates (15, 0).
Mission:

Your mission is compute the positions in your course when you need to fire your cannonball to hit the two enemy bases (one cannonball will destroy the base).  The bases can only be destroyed by a direct hit, so your firing position must be accurate to 5 decimal places.  There will be several firing positions to hit your target.  For each enemy base, compute the distance from the firing position to the base.  Choose the firing position that is closest to the base.  The shorter the distance the cannonball has to travel, the less room there is for error (or for hitting a seagull).  (Make sure you actually compute the distances since the Maple graphs can be deceiving.  Also, remember that the cannonballs always fire from left to right and that your ship always goes along the curve with its front end first).
An arbitrary point on the curve (and potential firing position) is (c, f(c)).
Complete the worksheet, making sure to answer ALL the questions.  You are to turn in the worksheet with your Maple printout.
Hint:  You will probably want to refer back to Lab #3.

Name _____________________________
Math 128
Lab #04
Worksheet
Turn in your completed worksheet and the Maple work for Part 2.
Base #1:
	Tangent Line Equation
	Firing Coordinate
	Distance to Base
	Can you hit the base from this point using your cannon mounted on the front of your ship? (Yes or No)

	
	
	
	

	
	
	
	


Make sure you plot your equations on the same graph in Maple (with the original).
The closest coordinates to base #1 (and thus, where we should shoot) is:  ________________
Base #2: 
	Tangent Line Equation
	Firing Coordinate
	Distance to Base
	Can you hit the base from this point using your cannon mounted on the front of your ship? (Yes or No)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Make sure you plot your equations on the same graph in Maple (with the original).
The closest coordinates to base #2 (and thus, where we should shoot) is:  ________________
 If we added a second cannon to our ship and mounted it on the back, (so now we can fire forwards or backwards), which coordinates should we use to hit:

	Base #1:  ___________________

	Base #2:  ___________________
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