
MTH 253 Tech Lab 1 - Area Under a Curve Name:

1. In this technology lab you are going to explore how to compute the area under a curve using
GeoGebra. To get started, create a GeoGebra account to save your work to by going to
www.geogebra.org. Then go to the Graphing Calculator.

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

2. Now, come up with a function and interval over which to find the area of your choosing that
fits the following criteria:

• The function has one section with positive outputs and one section with negative outputs
over the interval.

• It’s either a rational, exponential, sinusoidal, or quadratic function.

• It’s not too complicated and you can pretty easily graph it by hand and you know the
x-intercept.

• It’s not f(x) = sin(x) since that is the example I’ll be giving you.

Write the function here along with the interval over which you are going to find the area.

3. Graph the function by hand 3 times over the given interval.

a. Draw 6 rectangles using Left Endpoints on the first graph.

b. Draw 6 rectangles using Right Endpoints on the second graph.

c. Draw 6 rectangles using Midpoints on the third graph.

d. Write out the Sigma notation for the sum of the areas of the rectangles under each graph.

Attach your graphs to this assignment.
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4. Now you’re going to do this with as many rectangles as you’d like using software. The steps
to do so follow. I’ve created an example for you to use at the following link:
https://www.geogebra.org/graphing/nbj9z2dr

5. In the first entry write in your function using function notation.

6. Create a slider by typing n = 6 into the next line. Click on the bounds for the slider which
should allow you to edit the bounds and change them to 1 to 100 with a step-size of 1.

7. Enter a = being the left-value of your interval and then, on the next line, enter b =
being the right-value of your interval. This gives you the freedom

8. Enter dx=(b-a)/n which is your ∆x.

9. Alright, now the fun part. We’re going to program in the rectangles so that you can move the
n-slider and have it automatically create the correct rectangles for you!

a. Type in:
Left=sequence(polygon((a+i*dx,0),(a+i*dx,f(a+i*dx)),(a+(i+1)*dx,f(a+i*dx)),(a+(i+1)*dx,0)),
i,0,n-1)
This should give you the rectangles! Let’s break down what this syntax is saying: Let’s
look at the sequence command first.

• The sequence command creates a list of objects. In this case we’re creating a list of
polygons.

• After the polygon command, is the entries: i, 0, n-1. This tells the computer that i is
the counter, that it starts at 0, and will stop at whatever the value of n-1 is.

• Inside of the polygon command is a list of points. The first point is (a+i*dx,0). This
is the bottom left point of the rectangle. Since i starts at 0, the first rectangle created
will have a bottom left point of (a,0), the second rectangle will have a bottom left
point of (a+dx,0) and so on.

• The next point is (a+i*dx,f(a+i*dx)). This is the top left corner of the rectangles
since the y-value is now the output of the function at the same x-value.

• For the third point, (a+(i+1)*dx,f(a+i*dx)), the x-value has now gone up by dx
while the y-value is the same, so this is the top right corner.

• The fourth point, (a+(i+1)*dx,0) has the same x-value as the top-right corner, but
has a y-value of 0, so this is the bottom right corner.

b. Type in: sum(Left)
This will give you the sum of the areas of all of the rectangles you just created!

c. Type in: sum(sequence(f(a+i*dx)*dx,i,0,n-1))
This will sum up the y-values times dx, assigning the rectangles with negative y-values
negative areas so you should have a number that is less than sum(Left)
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10. Now type in: NIntegral(f,a,b) and compare this value to the values you found above. Which
does it match most closely?

11. Lastly type in: NIntegral(f,a,x-int)-NIntegral(f,x-int,b) (This is for if the first part of your
integral is positive and the second part is negative, if the first part of your graph is negative
and the second is positive, negate both integrals). Compare this value to the values found
above. Which does it match most closely?

12. Now play with the sliders you made at the beginning just for fun!

13. Write a few sentences on the overall idea of the construction you just made. Include notes on
very specific trials that you had and on how the Sigma notation works. Discuss why the
sum(Left) is different than sum(sequence(f(a+i*dx)*dx,i,0,n-1)).

14. Save the GeoGebra graphs you’ve created as a public file (or I cannot see it) and write, as
legibly as you possibly can, the link to your work here so that I can type it in to take a look.
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