Cornhole Coordinates

Introduction: 

When Mathematicians have parties they don’t play games like horseshoes, Kan Jam, and ladder golf. They like games with a math twist. Introducing Cornhole Coordinates!
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Materials: 

· Tape

· Targets 

· Bean bags 

· Lab Worksheets 

· Yard Stick
· Giant Protractor
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Directions: 

· Create a giant coordinate plane on the floor of the classroom using tape. 

· Disperse five targets throughout the plane (The teacher will know the exact polar coordinates of each target).

· Assign point values to each target based on its angle from zero and distance from the origin.

· Divide class into teams of four or five students.
· Have teams work together to estimate the angle and the distance of each point. They then record their answers onto their worksheet.

· One point is given for each correct radius and each correct theta.

· Each team will have five chances to stand at the origin and throw the bean bag at the target of their choice.
· If the student hits the target, they will receive the amount of points on the target.
· The team with the most points at the end of the game wins!
Cornhole Coordinates
The team has to fill it out completely and hand it in at the end of class.

	Throw
	Distance from origin (r)
	Angle from 0˚
(θ)
	Angle from

0 Radians
	Points

Earned by Hitting Target
	Coordinate

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	

	
	
	
	
	Total Points:
	


**If this is not completed correctly you will not receive credit for today’s activity.**
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Real Life Applications of Polar Coordinates
Now that we are familiar with polar coordinates, let’s explore why we study them!
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The initial motivation for the introduction of the polar system was the study of circular and orbital motion.  Many physical systems, such as those concerned with bodies moving around a central point or with phenomena originating from a central point, are simpler and more intuitive to model using polar coordinates. 
The polar coordinate system dramatically simplifies the algebra for certain complicated graphs. And it has some interesting applications, including the recording pattern of microphones.
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Polar coordinates are used often in navigation, as the destination or direction of travel can be given as an angle and distance from the object being considered. For instance, aircraft use a slightly modified version of the polar coordinates for navigation.
Systems with a radial force are also good candidates for the use of the polar coordinate system. These systems include gravitational fields and groundwater flow, as well as systems with point sources, such as radio antennas.
History of Polar Coordinates
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The concepts of angle and radius were already used by ancient peoples of the 1st millennium BCE.  The astronomer Hipparchus (190-120 BCE) created a table of chord functions giving the length of the chord for each angle, and there are references to his use of polar coordinates in establishing positions of planets and stars.  In  “On Spirals”, a book written by Archimedes, he describes the Archimedean spiral, a function whose radius depends on the angle. 
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There are various accounts of the introduction of polar coordinates as part of a formal coordinate system. Grégoire de Saint-Vincent and Bonaventura Cavalieri independently introduced the concepts in the mid-seventeenth century. Saint-Vincent wrote about them privately in 1625 and published his work in 1647, while Cavalieri published his in 1635 with a corrected version appearing in 1653. Cavalieri first used polar coordinates to solve a problem relating to the area within an Archimedean spiral. 
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In Method of Fluxions (written 1671, published 1736), Sir Isaac Newton examined the transformations between polar coordinates. In 1691 in the journal Acta Eruditorum (which is still being written today), Jacob Bernoulli used a system with a point on a line, called the pole and polar axis respectively. Coordinates were specified by the distance from the pole and the angle from the polar axis. Bernoulli's work extended to finding the radius of curvature of curves expressed in these coordinates.
The actual term polar coordinates have been attributed to Gregorio Fontana and was used by 18th-century Italian writers. The term appeared in English in George Peacock's 1816 translation of     Sylvestre François Lacroix's book titled Differential and Integral Calculus. 
	Coordinate Closure

· In polar coordinates, you need the distance from the origin, r, and the angle from a fixed direction, theta, θ.  Make sure it’s in the form (r, θ)

· Angle measure can be in radians or degrees! We will use radians in the math classroom.


Name:___________________________________


    Date:____________
Polar Problems!
1.) What is needed to find the polar coordinates? _________________________________.
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2.) Plot the points:

· (3,750)

· (1, 2850)

· (6,1800)
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(4, -300)
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3.) [image: image14.png]


Give the coordinates for the graphed points. (to the nearest degree) 

A: _________

B: _________

C: _________

D: _________

4.) Use your internet skills to look up the following polar illustrations: Polar Rose, Archimedean spiral, and Conic sections.  Give a definition and a rough sketch of the terms.
Polar Rose: _______________________________________________________________

_______________________________________________________________________.

Archimedean spiral: ________________________________________________________

_______________________________________________________________________.

Conic Sections: ___________________________________________________________

_______________________________________________________________________.


Name:_____________Teacher_______________



 Date:____________
Polar Problems!
1.) What is needed to find the polar coordinates? _____Radius and Degree/Radians_______.

2.) Plot the points:

· (3,750)

· (1, 2850)

· (6,1800)

· (4, -300)


3.) Give the coordinates for the graphed points. (to the nearest degree) 

A: __(2,45˚)___
B: __(6,165˚)__

C: __(3,225˚)__

D: __(5,285˚)__

4.) Use your internet skills to look up the following polar illustrations: Polar Rose, Archimedean spiral, and Conic sections.  Give a definition and a rough sketch of the terms.
Polar Rose: ____ A famous mathematical curve that looks like a pedaled flower, and that can be expressed as a simple polar equation, r(() = a(cos(k( +()___.

Archimedean spiral: ___A famous spiral that was discovered by Archimedes, which also can be expressed as a simple polar equation. It is represented by the equation r(() = a+b(__.

Conic Sections: __A conic section with one focus on the pole and the other somewhere on the 0° ray (so that the conic's major axis lies along the polar axis)  __.
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