Insert CTE Program Name here (insert CIP code here) T-Chart                                                          

	Type in POS Math descriptor here
	=
	Extend the concept of similarity to determine arc lengths and areas of sectors of circles

	Program Task:  Enter POS task here.
	PA Core Standard: CC.2.3.HS.A.9  

Description: Extend the concept of similarity to determine arc lengths and areas of sectors of circles.


	Program Associated Vocabulary:
ENTER PROGRAM VOCABULARY HERE 
	Math Associated Vocabulary:
ARC, MINOR ARC, MAJOR ARC, SEMICIRCLE, CENTRAL ANGLE, CHORD, INSCRIBED ANGLE



	Program Formulas and Procedures:
Display program example of math concept by entering text, graphic, and formulas in this column.
	Formulas and Procedures:
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Arc:  a part of a circle or a curve between two points

Minor Arc:  an arc of a circle that is less than 180°

Major Arc: an arc of a circle that is more than 180°

Semicircle:  an arc of a circle that is half of the circle (180°)

Central Angle:  an angle whose vertex is the center of the circle

Chord:  a segment whose endpoints lie on a circle
Inscribed Angle:  an angle whose vertex is on the circle and whose sides are chords of a circle
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Examples:

If m
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AOB = 30°, then the m
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ACB = 15°

If m
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ACB = 50° , then the m
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AOB = 100°

Find the central angle measurement, given the arc length.
The length of arc AB (above) is 4 cm. and the circumference of the circle is 10 cm.

1. Find the fraction of the circle that the arc intercepts.
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2. Multiply this fraction by 360° to get the central angle measurement:
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	Instructor's Script – Comparing and Contrasting

The Math or program area instructor should fill in this area by comparing academic math problems to lab area problems. The instructor should describe ways that career and technical program math is similar to or different from the academic math that occurs in the PA Core Math standard or on Keystone related exams.


	Common Mistakes Made By Students

· Lack of familiarity with and understanding of vocabulary associated with the concept.

· Setting up the proportion incorrectly to find arc lengths, given central angle measurements.


	CTE Instructor’s Extended Discussion

The CTE instructor may add comments here describing the importance of this math skill in relationship to the program task, or note common problems which students have when making the computations.


	Problems                Career and Technical Math Concepts            Solutions

	1. Program relevant problem
	Allow work space here



	2. Program relevant problem
	Allow work space here



	3. Program relevant problem
	Allow work space here



	Problems                       Related, Generic Math Concepts                      Solutions

	4. To find the Earth's approximate Arc of Shade, use the formula: AOS = 180 - (((S-E) x 60) / C) 

Where:

S = Sun's diameter (870,000 miles)

E = Earth's diameter (7,926 miles)

C = distance between Sun and Earth (93,000,000 miles)
	

	5. Imagine the Earth moved into Mercury’s orbit, it would be only 28,600,000 miles from the Sun! Find its Arc of Shade, using the formula: AOS = 180 - (((S-E) x 60) / C).  As a bonus, determine the difference in night hours between the two orbits. 

Where:
S = Sun's diameter (870,000 miles)

E = Earth's diameter (7,926 miles)

C = fictional distance between Sun / Earth (28,600,000 mi)
	

	6. When a clock reads 9:00, the central angle between the two hands is 90°.  If the arc length between the hands is 6 cm. how many cm. of metal would be needed to frame the clock?
	

	Problems                                   PA Core Math Look                                   Solutions

	7. Use the diagram shown to answer questions 7-9:

If m
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ACB = 21.5°, find the measurement of 
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AOB.
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	8. If the length of arc AB = 3 cm. and the circumference of circle O = 15 cm, what is the measurement of 
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AOB?
	

	9. If the measurement of 
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AOB = 73° and segment OB = 8 cm, find the length of arc AB in centimeters.
	


	Problems                Career and Technical Math Concepts            Solutions

	1. Program relevant problem
	Allow work space here


	2. Program relevant problem
	Allow work space here



	3. Program relevant problem
	Allow work space here



	Problems                       Related, Generic Math Concepts                      Solutions

	4. To find the Earth's approximate Arc of Shade, use the formula:  AOS = 180 - (((S-E) x 60) / C)

Where:

S = Sun's diameter (870,000 miles)

E = Earth's diameter (7,926 miles)

C = distance between Sun and Earth (93,000,000 miles)
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AOS = 180 - .556
AOS = 179.4o

	5. Imagine the Earth moved into Mercury’s orbit, it would be only 28,600,000 miles from the Sun! Find its Arc of Shade, using the formula:  AOS = 180 - (((S-E) x 60) / C).  As a bonus, determine the difference in night hours between the two orbits. 

Where:
S = Sun's diameter (870,000 miles)
E = Earth's diameter (7,926 miles)

C = fictional distance between Sun / Earth (28,600,000 mi)
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AOS = 180 – 1.8

AOS = 178.2o 
Problem #4 Shade Time = (179.4 ÷ 360) x 24 hrs. = 11.96 hrs.
Problem #5 Shade Time = (178.2 ÷ 360) x 24 hrs. = 11.88 hrs.
11.96 - 11.88 = .08 hours

.08 x 60 = 4.8 less minutes of night time in Mercury’s orbit.

	6. When a clock reads 9:00, the central angle between the two hands is 90°.  If the arc length between the hands is 6 cm. how many cm. of metal would be needed to frame the clock?
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	Problems                                   PA Core Math Look                                   Solutions

	7. Use the diagram shown to answer questions 7-9:

If m
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ACB = 21.5°, find the measurement of 
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AOB.
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i. 
	21.5 x 2 = 43°

	8. If the length of arc AB = 3 cm. and the circumference of circle O = 15 cm, what is the measurement of 
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AOB?
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	9. If the measurement of 
[image: image18.wmf]Ð

AOB = 73° and segment OB = 8 cm, find the length of arc AB in centimeters.
	C = 16(3.14) = 50.26 cm.
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 10.2 cm.


Vocabulary Examples:


Minor Arc:  arc AB


Major Arc:  arc ACB


Central Angle:  � EMBED Equation.DSMT4 ���AOB


Chord:  AC and BC


Inscribed Angle: � EMBED Equation.DSMT4 ���ACB
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m� EMBED Equation.DSMT4 ���ACB = ½m� EMBED Equation.DSMT4 ���AOB


Arc AB = m� EMBED Equation.DSMT4 ���AOB 








When an inscribed angle has the same endpoints as a central angle (subtended by the same arc), then the measurement of the inscribed angle is half of the measurement of the central angle.
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