
MTH 252 Tech Lab 3 - Trapezoid Rule and Riemann Sums
Name:

1. In this technology lab you are going to explore approximating the area under a curve using
the Trapezoid Rule and extending it to a Riemann Sum using GeoGebra. To get started, go
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. Begin by graphing f(x) = 2 sin(πx) + 1 over the interval
[
1
2
, 3
2

]
in GeoGebra.

3. Find the x-intercept of f that lands in this interval. Find its exact value, not an
approximation from the graph. Show your work here.

4. Now type a = NIntegral(f, 1/2, x− int) where x-int is the number you found above to get
the integral under the curve from 1

2
to the x-int which should all be above the x-axis.

5. Now find the integral from the x-intercept to 3
2

which should be a negative value. Hopefully
this is named “b” in GeoGebra since the previous integral was a.

6. Now type c = NIntegral(f, 1/2, 3/2) which is the total area under the curve. You should get
an area of 1.

7. Enter in a-b as your next line, where b should be the integral of the area under the curve.
What does this value represent and why isn’t it the same as the integral from the previous
step? Write a couple of sentences here.

8. Now you are going to create the first and second trapezoids using the Polygon command.

• Set N=8 as a slider and then set dx to be ∆x as the width of the interval divided by N.

• For the first trapezoid, enter: Polygon((0.5,0),(0.5,f(0.5)),(0.5+dx,f(0.5+dx)),(0.5+dx,0))

• For the second trapezoid enter:
Polygon((0.5+dx,0),(0.5+dx,f(0.5+dx)),(0.5+dx*2,f(0.5+dx*2)),(0.5+dx*2,0))

9. Take a second to reflect on how the list of points entered creates the trapezoids.
Understanding that in these two concrete examples will allow you to make sense of what we
are going to enter next.

1



10. To create all of the trapezoids we are going to enter:
Sequence(Polygon((0.5+dx*i,0),(0.5+dx*i,f(0.5+dx*i)),
(0.5+dx*(i+1), f(0.5+dx*(i+1))),(0.5+dx*(i+1),0)),i,0,N-1)
CAUTION: Don’t just copy and paste this! First read it and understand why this code
should work, and then type it in yourself - preferably without looking. Sometimes GeoGebra
gets mad with the copy-pasting and won’t let you edit the parenthesis if you need to.

11. Write a couple of sentences explaining how this code gives the desired result.

12. Now enter Sum(l1). Note, when you type sum( GeoGebra is going to pop up a list of options.
Choose Sum(〈List〉) and then replace < List > with l1. What number from the Integral
computations we did above does this sum best resemble? Explain.

13. Okay, now we are going to build up the Riemann Sum in GeoGebra. But first let’s look at
computing the area of the first couple of trapezoids.

• Enter
f(0.5) + f(0.5 + dx)

2
dx. Look at the Sequence l1 and note that the number you

get matches the first number in that list. Why is that?

• Enter
f(0.5 + dx) + f(0.5 + dx · 2)

2
dx. Note this number matches the second number in

l1.

14. Okay, we want to generalize this for all of the trapezoids. Enter:
Sequence((f(0.5+dx*i)+f(0.5+dx*(i+1))/2 *dx,i,0,N-1)
Note the *dx should NOT be in the denominator of the fraction!

15. That should give you a list of numbers that looks very similar to l1. What is the difference
between l1 and l2? From the integrals you did at the beginning, which does it match the
most closely? Explain both of your answers here.

16. 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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