[image: image1.jpg][ o avro rear "

Exploring Parametric Equations
With The "Human Cannonball®

The "Human Cannonball" is shot out of a
carinon at an angle of 35° with an initial
velocity of 70 mph 10 feet above the
ground




Human Cannonball Problem
Student Resource
Objectives:

· To gain familiarity with the TI-Nspire™ handheld
· To learn how to graph and analyze parametric equations using the 

TI-Nspire™ handheld
Running the humancannons.tns file
	[image: image13.png]



	Press the c key.

Choose 6: My Documents
Select the file named humancannons.tns
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Jwrite parametric equations to represent

the motion of the "Human Cannonball"

Recall,
(D)= v*t*cosd

Y= x(t):v"t":mef%"g"ﬁ
In situations where the projectile does not

start at ground level, the y(t equation |
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In situations where the projectlle does not
start at ground level, the y(t) equation

should be adjusted to compensate for this
vertical shift

Also, recall that g acceleration due to
gravity, is in fi/s> and the initial veloity is
in mph, so unit conversion s required,





	Use /¢ to move to the next page to read more details of this problem
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Show work here for conversion of velocity
to fi/s. Show wnits in your work.





	Type your work for conversion of units on this page.  Show all units in your work.
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Next, you will open Up a graph page.
. select parametric mode

2. enter the parametric equations, press
enter when finished

3. wse the window tool to select an
appropriate window

4. use the ctrl key followed by G on your
keypad to remove the equation display at
the bottom of the screen






	Follow the directions on page 1.4 to set up a parametric graph.


	[image: image6.jpg][ 15 Poec auro rea

Press Menu





	The parametric graph is to be set up on a blank page. Type in the appropriate parametric equations followed by ·.
In order to get a viewable graph, set up an appropriate window. 
The equation box at the bottom of the screen can be removed using /G after the graph is displayed.
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With the use of quadratic regression, this
graph can riow be represented with a
quadratic equation. Find the quadratic
equation that represents this relationship

on the next page. Set the page Up as a
calculations page.
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Press Menu





	On a new calculator page, perform a quadratic regression to represent the problem as a quadratic function.  From this graph, the maximum height and the landing point of the Human Cannonball will be determined. 
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The parametric graph can be modified to !’

be a function graph and the resulting
equation can be graphed. From this
resulting equation and its graph, determine
how far the "Human Cannonball” travels
horizontally before landing and find the
maximum height reached. Using the
parametric graph, determine how long

before the "Human Cannonball" lands
£ e e fal, " 1 cap
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=quaton can DE grapned TTom T =
resulting equation and its graph, determine i

how far the "Human Cannonball” travels
horizontally before landing and find the
maximum height reached. Using the
parametric graph, determine how long
before the "Human Cannonball” lands
(hopefully safely) on the ground. Set the
next page as a notes page and type your
problem solutions on it





	Using the function (quadratic) graph and a point on the graph, the maximum will appear with a capital M in a small box near the point as you trace it.  Similarly, a Z will appear in a box near the point when you reach the zero value.  If you select · when a letter appears, the point will be fixed at that point until the {is used to grab the point and make it active again.  If you want to keep the point, you will need to put a second point on the graph and drag it to find another key point on the graph. 

Using the parametric graph, while tracing, time values will appear next to the x- and y- coordinates.  

Warning:  If you press ·, the point will be fixed, but the time disappears, so time values need to be taken from the graph as you trace for answering questions related to the graph that involve time.

	[image: image11.jpg]113 Poec auto rea

Press Menu





	Select notes page, then type your solutions for maximum height reached, horizontal distance traveled, and landing time onto this page.
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Save your work by renaming this file in as
follows,

heannonball_(astname).tns





	This page states how to name the file and save it.  To do this, press /c, choose 1: File, then ¢ to select 4: Save As…



Human Cannonball Worksheet


Name:________________________________







1.  Show the conversion of velocity to ft/s.

2.  Write the parametric equations that represent the Human Cannonball’s motion in this problem.

3.  Write the quadratic equation that represents the Human Cannonball’s motion in this problem.

4. What is the maximum height reached by the Human Cannonball?

5. What is the horizontal distance traveled by the Human Cannonball before reaching the ground assuming that he lands on the ground and not in a net?  

6. The Human Cannonball lands in a net.  If this net is 6 feet off the ground, how far from the launching point would you suggest placing the net so that he will still be around to do this stunt again?
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