Math II

Date:  

Students: 31

Topic: Arc Length and Area of a Sector 

Standard: MM2G3. Students will understand the properties of circles.

Use the properties of circles to solve problems involving the length of an arc and the area of a sector. 

Learning Objectives: How do I find the length of an arc? How do I find the area of a sector? What are real-world examples that involve arc length and area of a sector?

Task: Carousel Activity 

Mathematical Concepts: finding the area, circumference, length of an arc, and area of a sector,  

use proportionality in reasoning about portions of a circle (arc length and sector) 

Vocabulary: arc length, sector, concentric circles, area, circumference, central angle  

Connections to previous day: Yesterday, we worked with intersecting chords as well as tangents and secants. We learned about the special relationships and measures that are associated with each of these situations. Today, we are going to look at more situations and discover their special relationships. 

Classroom Setup:  Groups of 4 

Accommodations: 

ELL: For the ELL students, I am really trying to make sure that the concept of a carousel is clear to them if they have never experienced that before. That is why I have the video to play at the beginning of class. However, as soon as the students are turned loose to being working, I would visit that student and make sure that they understand. I would offer them another context that they might understand better. I would also have supplies for them to make their own 2D mock carousel. 

Verbal: If I had a student in my class with a verbal disability, I would make all the efforts to include them just like any other student. The aid of a text-to-speech technology tool would be great. However, if that was unavailable to the student, I would perhaps have their own whiteboard at their desk so that they may write their answers and/or questions down. A portable laptop would also be tremendously beneficial for working within the group and sharing the students thoughts. Most laptops now even have this text-to-speech capability. Also, an important part of including this student seamlessly in my classroom is to create and model the expectations that all students should be accepting of this student and willing to help. However, it is still important to treat this student as an equal. For this task, I think a whiteboard would be particularly helpful due to the request for diagrams. This would actually be helpful for all groups and would aid in sharing. 

Do I have what I need? 

1. warm up 

2. link to video about what a carousel is/ how it works 

3. worksheets copied of task 

4. handout of circle with 10 degree marks around circumference

5. GSP for me as a demonstration tool a time schedule

6. homework copies 

7. straightedges, compasses, blank paper, brads, protractors  

Time schedule: 

warm up/ beginning of class routines  (10 min) 

Intro (5min) 

Task parts 1-3 (15 min) 

Discussion (15 min) 

Task parts 4-6 (15 min) 
Discussion (15 min) 

Ticket-out-the-door (10 min) 

Warm Up: 

This is posted in the presentation. Finding the area and circumference of two different sized circles. I am looking for the students to remember the formulas for area and circumference of a circle. I also am looking for correct units on their answers. 

Introduction: 

Discuss the task situation. Talk about carousels. Ask students if they could think of a way to measure the distance that the horses travel. 

Monitor:

Use the monitoring chart to document group approaches, struggles, and success. 

Select and Sequence: 

Decide as I walk around the class when each group or student will present. If some groups struggle, allow them to do 1, 2, 4, or 5. Make sure the ones I select to do 3 and 6 have the correct formula and understand how they got it and why it works. 

Anticipated student responses: 

· thinking the horses travel the same distance

· errors in their calculations, particularly due to the fractions

· misconceptions with the fraction of the circle that each color sector takes up 

· formulas in the form of proportions and isolated variables 

Transition: 

Introduce arc length. Relate it back to yesterday's activity with intersecting chords and the multiple arcs that were created. 

Allow students to work on 1-3. When students are done with those, bring everyone together for a whole-class discussion. Make sure everyone is on the same page up to this point. 

Before starting area of sectors, go over the vocabulary with the students and make sure that they understand what a sector is. 

Allow students to complete 4-6. Bring back to a whole-class discussion and bring everything together. 

Questions to ask: 

1. How does changing the radius of the circle affect the arc length? How does it affect the area of a sector?

2. So how does the area and circumference of circle relate to the arc length and area of a sector?

3. What exactly is a sector? Using your mathematical vocabulary, explain.

4. Can we calculate the arc length or area of a sector for any central angle? Why? 

5. Can the arc length ever be equal to the circumference? Can it be greater than the circumference?

6. Can the area of a sector ever be equal to the area of the circle? Can it ever be greater than the area? Why? 

7. We normally only have one formula, not two, for the same thing? So is one of our solutions wrong? Is it okay to have two formulas then? Why?

8. How different are these two strategies? Do you see any similarities between them? 

9. How did you arrive at your answer? 

10. What did you have to consider to come up with your formula? 

Formative Assessment: 

Ticket-out-the-door

1. If I double the central angle, does that double the arc length and area of the sector?If yes, why? If no, explain why not.

2. If I double the radius, does that double the arc length and area of the sector? If yes, why? If no, explain why not.

Extensions/ Simplifications: 

1. Extensions: If students finish early, I will either have them help their peers or I will ask them to further explore their findings with technology. I also identified a question in my TTLP and at the end of my presentation that will extend their thinking about the properties.

2. Simplifications: First, I would ask what is confusing them. I would make sure it is not the context of the problem that is getting in the way of the math. From there, I would ask them what the task is asking us to do and get them to discuss the relevant information needed to complete it. I would allow them the opportunity to make a manipulative or try their conjecture on multiple circles. 

Close: 

I would ensure that the students all got the correct formulas from the task. And I would check for understanding rather than memorization. I would ask a question to get them to explain to me what it is in words, not symbols. If time permits, we can work on the problems in the powerpoint. 

Homework: 

At the end of the presentation to preview. Let students ask questions if they have any. 


Hand out worksheet. 

Alternative Plans: 

In my time schedule, it seems to me that I have left sufficient time to get everything done. However, if this is not the case, I could also move the ticket-out-the-door to a warm up for the following day. 

If student finish early, I will get them to explore this task with technology. I also have an extension question in my powerpoint to get them to practice and apply what they just worked through. That is “If I said the outer horse traveled 600 feet, could you tell me how many degrees the center rotated? What does that mean? How many rotations is that? Could you tell me the area of the sector formed by the difference of the outer horse's starting and ending position?” 

My lesson does not really rely on technology. Yes, it would be nice for students to be able to use technology to explore this situation. However, it is not necessary. They could just model it with paper and pencil or construct it with two paper circles and a brad. Also, my presentation and use of GSP would be helpful to visualize the situation; however, we could still review the task just on the white boards. 

Reflection/ Ways to improve lesson for next time?: 

