	LessonTitle:  Measuring Strings using Trig Ratios                     Geo 8.3b

	Utah State Core Standard and Indicators

	Summary

In this lesson, students use trig ratios to find the measurement of different strings (longer than the ceiling height) hung from the ceiling of the classroom. Students are given the height of the ceiling but are not allowed to measure the string using an instrument. They are given a protractor and a scientific calculator.

	Enduring Understanding
We can measure indirectly using trig ratios. 
	Essential Questions
How does trigonometry help us? How do we use it?

	Skill Focus

· Indirect measurement using trig ratios
	Vocabulary Focus



	Assessment 



	Materials



	Launch
“For the launch, we liked talking about different ways we measure things in the world, and how we measure distances when using a ruler is not feasible. We agreed that independent practice is important before using this activity, because solving the equations is not the main point.”

	Explore
D: “Attached strings to top of whiteboards/chalkboards – seemed to work almost as well as putting them on the ceiling.”

B: “Uses a hand made compass to take measures, has students find height of goal posts, Flag pole and Mt. Olympus.  Students really enjoyed getting outside.  But B also noted how great it was to see kids put it all together.”



	Summarize
“We had some good ideas for using this activity, and talked about modifications such as using different measurements to find the length of the string, or attaching strings to different heights on the wall, etc. 



	Apply




Teacher Instructions

Preparation:

· Measure the distance from the ceiling to the floor.

· Clear the desks from the center of the room—give students plenty of room to work. 

· Cut the strings. Cut a few more than there are pairs of students. The strings should vary in length and all be longer than the ceiling is high.

· Label the strings with numbers or letters. Measure the strings before hanging them for correction purposes. and then 

· Hang the strings from the ceiling. 

· Have protractors and calculators available. 
Tell students: 

· Explain how sometimes in life we are not able to find desired lengths or distances with conventional tools. 

· Working in pairs, their task is to find the length of the string hanging from the ceiling..

· They will be given three things: protractor, calculator, and the height of the ceiling.

· They cannot measure the string with the protractor.

· Be careful not to pull the string too hard or it will fall. 

· They must show all their work and their ideas. 

For the teacher:

· The most effective method for finding the length of the string is to pull the string to the side until it forms an angle with the floor. Using the protractor, students can measure the angle formed. Then using the Sin ratio, they can determine the length of the string.

· Students could be asked to find more than one string length. 

· Keep in mind, because of inaccurate measurements, students may be off from your measured lengths. 

· Students may also be asked to find the length of the base of the triangle without conventional measure. They would need to use cosine or the Pythagorean Theorem. 

. 

Names:___________________________________________________________Per:_____

Measuring Strings


Sometimes in life, we cannot measure length or distance using conventional tools and methods. Today we will be measuring strings without any rulers or tape measurers. Using a protractor, calculator, and the height of the ceiling, your group needs to find the length of strings A-O. The height of the ceiling is 9’ (108”). 

Rules: 

1. You cannot measure any part of the string with the protractor. That’s cheating.

2. Do not pull the string too hard, or it will fall. 

3. Write your results in feet/inches. 

4. Show all of your work and ideas. 

Results:

A= ____________
B=______________
C= ____________
D= ____________

E= ____________
F= ____________
G= ____________
H= ____________

I= ____________
J= ____________
K= ____________
L= ____________

M= ____________
N= ____________
O= ____________

How we figured it out (work and ideas):

