Compacted Mathematics

Chapter 10
Circles and 3D Shapes
Topics Covered:

· Circle vocabulary: radius, diameter, chord, tangent, secant
· Discovering pi
· Circumference of circles
· Area of circles
· 3D shapes
	Activity 
	Circle Vocabulary
	NAME:
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Arc – part of a circle

Chord – a segment that has both endpoints on the circle
Center – the middle point of a circle

Diameter – a segment that passes through the center of the circle and has both endpoints on the circle
Radius – a segment that has one endpoint at the center of the circle and the other endpoint on the circle
Secant – a line that intersects the circle in exactly two points
Tangent – a line that intersects the circle in exactly one point
Semicircle – half of a circle
Central angle – an angle who’s vertex is the center of the circle

	Activity 10-1
	Circles
	NAME:
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Find the unknown length of each circle.

	8.
	r  = 8 cm.
	d =
	9.
	d = 110 in.
	r =

	10.
	d = 48 ft.
	r =
	11.
	r = 23 mm.
	d =

	12.
	d = 55 cm.
	r =
	13.
	r = 18 in.
	d =


	Activity 10-2
	Circles
	NAME:


How can I remember the difference between diameter and radius?

Radius comes from the same root word as “ray”.  A ray of sunshine starts at the center of the sun and goes out from that point.  The radius of a circle starts at the center of the circle!

Solve the following problems using the circle above.

	1.
	The points on a circle are all the same distance from the...
	

	2.
	A line segment from the center to any point on the circle is a…
	

	3.
	A line segment with both points on the circle is a…
	

	4.
	A chord the passes through the center of a circle is a…
	

	5.
	A diameter of the circle in the drawing above is the segment…
	

	6.
	Which of the following is not a radius: 
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	7.
	Which of the following is not a chord: 
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	8.
	Part of a circle, such as between points B and C, is an…
	

	9.
	An angle whose vertex is at the center of a circle is a…
	

	10.
	Which of the following is not a central angle: 
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	11.
	Points A, B, C, and D are all the same __________ from point O.
	

	12.
	If the length of 
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 is 20 cm, then the length of 
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 is…
	

	13.
	If the length of 
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 is 20 cm, then the length of 
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 is…
	

	14.
	If the length of 
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 is 20 cm, then the length of 
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 is…
	

	15.
	The length of a radius is __________ the length of a diameter.
	

	16.
	The set of points in a plane at a fixed distance from a given point is a…
	


	
	Radius
	Diameter
	
	Radius
	Diameter
	
	Radius
	Diameter

	17.
	5 m.
	
	18.
	8 yd.
	
	19.
	
	15 cm.

	20.
	11 ft.
	
	21.
	6 in.
	
	22.
	
	16.4 m.

	23.
	3.3 cm.
	
	24.
	2.6 m.
	
	25.
	
	1.25 yd.

	26.
	9.1 in.
	
	27.
	4 cm.
	
	28.
	
	3.5 ft.

	29.
	
	9 in.
	30.
	
	12 m.
	
	
	


	Activity 10-3
	Measuring Cylinders/Circles
	NAME:


Measure at least 8 of the objects provided by your teacher.  For each object record the information below.  You may use a calculator for the final column once all other measurements have been completed.

	Item Name
	Diameter
(measure in mm)
	Circumference
(measure in mm)
	Radius (calculate in mm)
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Now take all of the numbers in the far right hand column and, using a calculator, find the mean, median, and range of those numbers.
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	MEAN = 
	MEDIAN = 
	RANGE = 



	Activity
	Extraordinary Pi
	NAME:


· Pi is the number of times a circle’s diameter will fit around its circumference.

· Here is pi to 64 places:

3.1415926535897932384626433832795028841971693993751058209749445923

· Pi occurs in hundreds of equations in many sciences including describing DNA, a rainbow, ripples where a raindrop fell into water, distribution of prime numbers, geometry problems, waves, navigation, etc.

· If you have a circle that fits exactly inside a square, then 
[image: image12.wmf]4(Area of circle)

(Area of square)

p

·

=


· Half the circumference of a circle with radius 1 is exactly Pi. The area inside that circle is also exactly Pi!

· Taking the first 6,000,000,000 decimal places of Pi, this is the distribution:
0 occurs 599963005 times 
1 occurs 600033260 times 
2 occurs 599999169 times 
3 occurs 600000243 times
4 occurs 599957439 times 
5 occurs 600017176 times
6 occurs 600016588 times
7 occurs 600009044 times
8 occurs 599987038 times
9 occurs 600017038 times

· This shows NO unusual deviation from expected 'random' behaviour. If you take 10 million random digits, statistically on average you would expect 200 cases where you get 5 digits in a row the same. If you take 10 million digits of Pi - guess what... you get exactly 200.

· Pi is irrational. An irrational number is a number that cannot be expressed in the form (a / b) where a and b are integers.

· Pi was calculated to 2,260,321,363 decimal places in 1991 by the Chudnovsky brothers in New York.

· The Babylonians found the first known value for Pi in around 2000BC; they used (25/8) The Egyptians used Pi = 3 but improved this to (22 / 7). They also used (256/81).

	Activity
	Extraordinary Pi
	NAME:


· In around 200 BC Archimedes found that Pi was between (223 / 71) and (22 / 7). His error was no more than 0.008227%. He did this by approximating a circle as a 96 sided polygon.

· The first person to use the Greek letter was Welshman William Jones in 1706. He used it as an abbreviation for the 'periphery' of a circle with unit diameter. Euler adopted the symbol and it quickly became a standard notation.

· The Pi memory champion is Hiroyoki Gotu (21 years old) who memorised an amazing 42,000 digits.

· The circle is the shape with the least perimeter length to area ratio (for a given shape area).

· Most people would say that a circle has no corners - but it is more accurate to say that it has an infinite number of corners.

· Ludolph Van Ceulen (1540 - 1610) spent most of his life working out Pi to 35 decimal places. Pi is sometimes known as Ludolph's Constant.

· At position 762 there are six nines in a row. This is known as the Feynman Point.

· The earliest known reference to Pi is on a Middle Kingdom papyrus scroll, written around 1650 BC by Ahmes the scribe.

· Three point one four one five nine two
Its been around forever - its not new
It appears everywhere
In here and in there
Its irrational I know but its true!

	Activity 10-4
	Circumference and Area
	NAME:


Circum means around or bend around.  Ferre means to bring or carry.  The circumference of a circle is the measure you need to get around the entire circle.  Circumnavigate means to sail around the globe.

Important formulas for circles:

	Radius to diameter:   
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	Diameter to radius:
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	Circumference:     
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 or 
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	Area:  
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Find the circumference of each circle given the diameter or radius.  Use 3.14 for 
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.  Show all work on separate paper including three steps for each problem: write the correct formula, fill in the numbers for the variables, and then solve the equation.
	
	Radius or Diameter
	Circumference
	
	Radius or Diameter
	Circumference

	1.
	d = 3 cm.
	
	2.
	d = 8 in. 
	

	3.
	d = 7 cm.
	
	4. 
	d = 40 in.
	

	5.
	d = 9.2 cm.
	
	6.
	d = 1.5 in.
	

	7.
	d = 600 m.
	
	8.
	d = 23 in.
	

	9.
	d = 10 cm.
	
	10.
	r = 1 in.
	

	11.
	r = 6 cm.
	
	12.
	r = 15 in.
	

	13.
	r = 2.2 cm.
	
	14.
	r = 48 in.
	


Find the circumference and area of each circle given the diameter or radius.  Use 3.14 for 
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.  Show all work on separate paper including three steps for each problem: write the correct formula, fill in the numbers for the variables, and then solve the equation.
	
	Radius or Diameter
	Circumference
	Area

	15.
	radius = 3 inches
	
	

	16.
	radius = 2 yards
	
	

	17.
	radius = 8 inches
	
	

	18.
	radius = 6 miles
	
	

	19.
	radius = 10 inches
	
	

	20.
	radius = 1 foot
	
	

	21.
	diameter = 14 meters
	
	

	22.
	diameter = 24 yards
	
	

	23.
	diameter = 40 feet
	
	


	24.
	The radius of the earth at the equator is approximately 4,000 miles.  What is the approximate circumference of the earth at the equator?
	


	Activity 10-5
	Sports Geometry (Perimeter and Area)
	NAME:


Use either the formula chart you created or the TAKS formula chart to help answer the following problem.  Show all work on separate paper including three steps for each problem: write the correct formula, fill in the numbers for the variables, and then solve the equation.
	
	Game
	Shape
	Dimensions
	Perimeter or Circumference
	Area

	1.
	Outdoor Volleyball
	Rectangle
	w = 29.5 ft.

l = 59 ft.
	
	

	2.
	NCAA basketball
	Rectangle
	w = 50 ft.

l = 94 ft.
	
	

	3.
	Ice hockey
	Rectangle
	w = 85 ft.

l = 200 ft.
	
	

	4.
	Volleyball
	Rectangle
	w = 30 ft.

l = 60 ft.
	
	

	5.
	Lacrosse
	Rectangle
	w = 180 ft.

l = 330 ft.
	
	

	6.
	NCAA soccer
	Rectangle
	w = 225 ft.

l = 360 ft.
	
	

	7.
	Football
	Rectangle
	w = 160 ft.

l = 360 ft.
	
	

	8.
	Tennis
	Rectangle
	w = 36 ft.

l = 78 ft.
	
	

	9.
	Large triangle on shuffleboard court
	Triangle
	b = 6 ft.

h = 9 ft.
	
	

	10.
	3 point circle on a basketball court
	Half of a circle
	d = 44 ft.
	
	

	11.
	Center jump ball circle on a basketball court
	Circle
	r = 6 ft.
	
	

	12.
	Baseball infield diamond
	Square
	s = 90 ft.
	
	

	13.
	Hopscotch numbers 3, 4, 5, and 6
	triangle
	b = 5 ft.

h = 2.5 ft.
	
	

	14.
	Tetherball
	Circle
	d = 10 ft.
	
	


	15.
	Some art students made a circular railroad-crossing sign for a school play.  The diameter of the sign was about 3 feet.  How does the diameter compare to the circumference of the sign?

A.  The diameter is about one-third the circumference.

B.  The diameter is about one-half the circumference.

C.  The diameter is about 2 times the circumference.

D.  The diameter is about 3 times the circumference.
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In any circle, the length of the diameter is twice the length of the radius.





The radius is half the diameter.
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CD and EF are chords.


A diameter of a circle is the longest chord.
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Point O is the center of the circle.


AB is the diameter.





OA is the radius. OP is also a radius.
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Draw and label the following parts on each circle.


		


	      diameter KL	                   center O	                   radius OT	                   chord QR  	

















                           Central angle WOK























Find the unknown length in each circle.
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