Warm UP

Find the area and circumference of
both circles.
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-J-r‘—"__l MM2G3.Use the properties of circles to solve

f_l problems involving the length of an arc and the area of
— a sector.
=

= EQ: How do [ find the length of an arc? How do [ find
— | the area of a sector? What are real-world examples that

— involve arc length and area of a sector?
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http://www.youtube.com/watch?v=Y8kE_aLQnWI&feature=related

Consider the carousel in the picture above. The innermost horse in the picture 1s 12 feet from the
center of the carousel. The outermost horse 1s 24 feet from the center.

1. Suppose the carousel makes one complete revolution.
a. Through how many degrees does the outermost horse turn?
b. Through how many degrees does the innermost horse turn?

¢. Do the two horses travel the same distance? Why or why not?

d. If the two horses travel the same distance, how far do they travel? If they travel
different distances, how far does each horse travel? Show how you know.



2. Suppose the carousel rotates through 120°.
a. Through how many degrees does the outermost horse turn?

b. Through how many degrees does the innermost horse turn?

¢. How far does each horse travel during this rotation? Show how you know.



3. The positions of the innermost and the outermost horses on the carousel can be modeled
by two concentric circles. Concentric circles are coplanar circles with the same center.
a. Use your compass to construct concentric circles that represent the positions of
the innermost and outermost horses as the carousel rotates.
b. Consider that the distance a horse travels 1s the length of the arc the horse
traverses on its circle. Use your diagram and your answers to Problems 1 and 2 to
help you determine a formula for finding the length of any arc on any circle.



Area of a Sector

The carousel 1n the picture above needs refurbishing. Suppose, in an effort to make things
colorful, the carnival owner wishes to paint a pattern of sectors on the carousel floor. A sector of
a circle 1s a region between two radii and an arc of the circle.

4, Consider the floor of the carousel. It can be represented by the outer circle of your
diagram in Problem 3a. Use your compass to construct a single circle that represents the
floor of the carousel. What 1s the area of the floor? Show how you know?



), The owner has decided to paint the tloor in a repeating pattern of sectors with centrel
angles of 10°, 20°, and then 30°, Use you protractor and a straightedge to draw the

nattern on your circle, How many sectors of each degree measire are on your “tloor™?

b, Suppose each sector with a central angle of 10° will be pamted purple, each sector with 2
central angle of 20° will be pamted pink, and each sector with a central angle of 30° will
be panted blue. How many square feet of the tloor wil be painted purple? pink? blue
Show how you know.










1. Use what you have learned i Problems 4- 6 to help you determine a formula for fimding
the area of any sector of any circle.



= Check for Understanding

— If I double the central angle, does that double the arc
- length and area of the sector?

— If1I double the radius does that double the arc length
| and area of the sector?
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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 1s that? Could you tell

me the area of the sector formed by the difference of
the outer horse's starting and ending position?
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o Homework

=

= -, Pizza Hut sells 12 inch and 16 mch diameter pizzas. 12 inch
= | pizzas have 6 slices. 16 inch pizzas have 8 slices. Rebecca
eats 3 pieces for dinner. Would she get to cat more pizza if
-~ she had 3 slices of the 12 inch pizza or 3 slices of the 16 inch
pizza? Use what we learned in class today to justity your
— answer.

— | Nathan only likes the crust. Should he eat the crust of 3
— slices of the 12 inch or the crust of 3 slices of the 16 inch?
Use what we learned in class to justify your answer.

and area of a sector
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