Bob Brown, CCBC Essex                      
 TOPIC #26
3
Math 082 & 083 Combined
CIRCLES

MATH 083
Let’s do a bit of review from a Math 082 topic; see the Topic #19 handout.

Distance Between Two Points in the Plane
Theorem:  The distance d between any two points 
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[image: image3.wmf](

)

(

)

2

1

2

2

1

2

y

y

x

x

-

+

-


Exercise 1:  Compute the distance between the two points graphed below.  Round your answer to the nearest tenth.
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	P = (       ,        )    and    Q = (       ,        )
The distance from P to Q is
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Where Does the Distance Formula Come From?
The distance formula is really the Pythagorean Theorem in disguise.  Let’s look at the right triangle associated with the two points plotted in Exercise 1.
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	Exercise 2:  Graph the points (5.9 , 2) and (3.7 , -7.1), and compute the distance between them.  Round your answer to the nearest tenth.
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What Is a Circle?
Suppose that an alien arrives from another planet and asks you what a circle is.  (And who among you dares to contend that math doesn’t prepare you for the real world…uh…galaxy?!)

Alien:  “What is a circle?”

You:  “A round thing.”

Alien:  “What does round mean?”

You:  “You know, like a circle.”

Alien:  “What is a circle?”

Well, this dialogue could keep going ‘round and ‘round.  Fortunately, there is a precise mathematical definition of a circle.

Definition of a Circle
Def.:  A circle is defined to be all points (x , y) that are the same distance r from a fixed point (h , k).  The fixed point (h , k) is called the center of the circle (but the center is not a point on the circle.)  The “same distance” r that each point (x , y) on the circle is from the center (h , k) is called the radius.
Exercise 3a:  Sketch a graph of the circle with center (1 , -2) and radius 4.
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The Equation of a Circle
We will derive the formula for the equation of a circle in the following way.

(i)  First, use the distance formula to express that the distance between any point (x , y) on the circle and the center (h , k) of the circle is r units.



d  =  
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(ii)  Next, square both sides of the equation above.

(iii)  We have thus arrived at the equation of the circle with center (h , k) and radius r.
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Exercise 3b:  Write the equation of the circle with center (1 , -2) and radius 4.
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Exercise 4:  Write the equation of the circle with center (-2 , 7) and radius 
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Exercise 5:  Determine the center and radius of the circle 
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       Center:  (        ,        )


       Radius:
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Exercise 6:  Determine the center and radius of the circle 
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       Center:  (        ,        )

       Radius:
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Drawing Circles with the T.I. – 83
	First, let’s set up the WINDOW so that the circle will not be distorted.
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	Next, QUIT (2nd, MODE) to take us back to the “home” or calculation screen.  Now, find DRAW (which is 2nd, PRGM).
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	Scroll down to 9 and press ENTER, or simply press 9.
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	When we do this, here’s what we get at the “home” or calculation screen.
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	To sketch a graph of the circle with center (1 , -2) and radius 4, the circle that we examined in Exercises 3a and 3b, type in 1,-2,4 and close the parentheses.  (Yes, you have to type in the commas.  The comma button is directly above the 7 button.)
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	Finally, press ENTER.
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