Bob Brown, CCBC Essex                      
 TOPIC #19
6
Math 082 & 083 Combined
CARTESIAN COORDINATE SYSTEM,

PYTHAGOREAN THEOREM, and DISTANCE FORMULA

MATH 082—CARTESIAN COORDINATE SYSTEM
Exercise 1:  Write the coordinates (x , y) of each of the plotted points.
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	A =

B =

C =

D =

E =

F =


Exercise 2:  Plot each of the given points.

	A = (1 , -1)

B = (2 , 3)

C = (-2 , 1)

D = 
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E = (0 , 6)

F = (6 , 0)

G = (-4 , 0)
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Quadrants and the Origin
Exercise 3:  Label each of the four quadrants, the origin (0,0), the x-axis, and the y-axis.
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Exercise 4:  Determine whether or not (2 , 7) is a solution of the equation 5x – y = 3.

Exercise 5:  Determine whether or not (3 , -1) is a solution of the equation  y = 3x2.

Exercise 6:  Sketch a graph of  2y + 3x = 12.
	First, let x = 0.

Then  2y + 3(0) = 12.

Plot the point (0 ,       ).     (
Second, let y = 0.

Then

Plot the point                     (
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Exercise 7:  Sketch a graph of 
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	First, let  x = 0.

Then 
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                           Plot the point (0 ,       ).

Second, let  x = 3.

Then  y =                                              Plot the point

We can even take  x =      .
Then  y =                                              Plot the point
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MATH 082—PYTHAGOREAN THEOREM
Def.:  A right triangle is a triangle which contains one 90( angle.  In most drawings of right triangles, the right angle is marked by       .

Examples of Right Triangles:



Pythagoras was a Greek geometer who identified a special relationship (or formula) between the length of the longest side (the hypotenuse) of a right triangle and the lengths of the two shorter sides (the legs) of the right triangle.

Consider a right triangle where c is the length of the hypotenuse and a and b are the lengths of the legs.


                                              
“hypotenuse” c



      




“leg”  a
                                  

                               a

                                                               “leg”  b

	The Pythagorean Theorem states that for any right triangle, the sum of the squares 
of the lengths of the legs is equal to the square of the length of the hypotenuse. In other words, let the lengths of the two legs be a and b, and let the length of the hypotenuse equal c.  Then  a2 + b2  = c2  .


How do we use the Pythagorean Theorem?  One way is to calculate the length of one of the sides of a right triangle if we know the lengths of the other two sides.
Does It Matter Which Leg’s Length is Labeled a and Which is Labeled b?  
No, since both a and b are squared and added, the order doesn’t matter.  However, c must always represent the length of the longest side—the hypotenuse, the side which is opposite the right angle.

CASE 1:  We know the lengths of both legs but not the length of the hypotenuse.  That is, a and b and given, but c is unknown.

Exercise 8:  Calculate the length of the hypotenuse, rounding it to two decimal places.

Exercise 9:  Given that a = 2 and b = 6, draw the corresponding right triangle and calculate the value of c, writing it in simplified radical form.
CASE 2:  We know the length of the hypotenuse and the length of one leg but not the length of the other leg.  That is, c is given as well as either a or b, but the length of the other leg, b or a, is unknown.
Exercise 10:  Calculate the length of the missing leg, rounding it to two decimal places.


Exercise 11:  Given that a = 8 and c = 12, draw the corresponding right triangle and calculate the value of b, writing it in simplified radical form.

MATH 082—DISTANCE FORMULA
Another application of the Pythagorean Theorem is the Distance Formula.

Suppose that the following diagram is a two-dimensional view—a map—of part of the downtown area of a city.  Suppose also that you are going from one building to another building, and you want to know the distance that you’ll travel.
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	If you’re in a taxi cab, you follow the streets, which run north-south and east-west in this city.  Because of the location of the river, your route would likely be as shown in the diagram:  8 blocks east and then 3 blocks north, for a total trip of 11 blocks (probably with a fare of at least $11.)
If you’re a crow, then you would fly straight—“as the crow flies”—flying over the river.  (See the dotted line in the diagram.)  The straight-line distance between the two buildings would clearly be less than 11 blocks.  How do you compute the straight-line distance between two points?


	The distance that we want to compute is the length of the hypotenuse of a right triangle.  Since the lengths of the legs are 8 and 3, we use the Pythagorean Theorem to calculate the length of the hypotenuse—the straight line distance between the two buildings—to be:
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However, we do not need to draw a right triangle in order to compute the distance between two points.  We use the given coordinates of the two points in the following Distance Formula.  If one point is P1 = 
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 and the other point is P2 = 
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[image: image14.wmf](

)

(

)

2

1

2

2

1

2

y

y

x

x

d

-

+

-

=

.
Exercise 12:  Use the Distance Formula to compute the distance between the two buildings in the diagram above.

First, note that P1 = 
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 and P2 = 
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Exercise 13:  Calculate the distance between A and C, and calculate the distance between E and F.  See Exercise 1 on page 1 to make sure that you have correctly identified the coordinates of each point.
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