
MTH 254 Technology Lab 1: Space Curves and Tangent Lines in Geogebra

Name:

Exercise 1 In this technology lab you are going to design your own space-curve. We’re then going
to look at how we can use Geogebra to draw in Tangent Vectors, Unit Tangent Vectors, and Tangent
Lines to the curve with some automation!

IMPORTANT: Save your work in GeoGebra as you go so as to not accidentally lose your progress!

a. Go to GeoGebra 3D and play around with creating a space curve. There are plenty of tutorials
in GeoGebra or you can google or youtube “GeoGebra Space Curve” and you’ll find everything
you need :) Come up with something you find interesting due to its symmetric properties, a
pattern you like, its connection to some other field that you care about, or some other cool
property that you appreciate! Write down here the Vector Function for the space curve you
create, show a sketch of the curve from an angle you like, and write a couple of sentences on
why you chose it.

b. Okay, you’re now going to build a Tangent Vector, Unit Tangent Vector, and a Tangent Line
to your curve.

i. To get this started, you’re going to want create a point using a slider-input so that you’ll
be able to move the vectors and tangent line with the slider. Your space curve should
have a name and you can tell its name by looking at the name or letter to the left of the
equal sign. If you let GeoGebra give it a name it is probably “a” or some other letter if
you have a few lines above it. Suppose your space curve has the name “a.” In the next
input line type “a(b)” and, when it prompts you, click “create slider.” This should give
you a point that you can move along the line by moving the slider!

ii. I don’t want to give complete instructions here as the most beneficial thing for you is to
play around, look up things in forums (use your resources!), try things out, look back
at the lecture notes, and figure out what to do on your own as this is by far the most
beneficial way of learning how to do something! I will give you some direction though.
Your goal is to, step-by-step, line-by-line, build:

i. The Tangent Vector to the Space Curve Coming off of the point that slides that will
slide with the point. Hint: You can get GeoGebra to do derivatives for you! Also,
use the Vector(〈point〉, 〈point〉) command where the first point is your sliding point
and the second point is your sliding point PLUS the direction vector for the tangent
vector.

ii. The Unit Tangent Vector to the Space Curve coming off of the point that also slides.
Do this in a different color that the Tangent Vector so you can easily see their
difference! Hint: You can get GeoGebra to do the math for you!
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iii. The Tangent Line to the Space Curve going through the sliding point so that it also
slides.

Once you’ve finished building your masterpiece, save it in GeoGebra as a ”Public”
file, and then get a share link and write the link down here so that I can check out your
work! Many thanks!
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