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3.1 The Rectangular Coordinate System

Section Objectives:

· You shall be able to graph a given ordered pair (or point) in the rectangular coordinate system. (EXAMPLE 1, Sec 7.1 in MTH 099) [Problems 1 – 2]

· You shall be able find the coordinates of a given ordered pair (or point) graphed in the rectangular coordinate system. (EXAMPLE 2, Sec 7.1 in MTH 099) [Problems 3 – 4]

· You shall be able determine whether a given ordered-pair is or is not a solution of an equation in two variables.

· You shall be able determine and graph the ordered-pair solutions given a set of values for the x-variable and an equation in two variables. (EXAMPLE 1, 2) [Problems 9 – 16]

· You shall be able determine the distance to the nearest hundredth between two given points. (EXAMPLE 3) [Problems 17 – 28]

· You shall be able determine the coordinates of the midpoint given points. (EXAMPLE 4) [Problems 17 – 28]

· You shall be able to define and give examples for the following mathematical terminology: 

Definitions and Terminology

· analytic geometry (pg. 113) Analytic geometry is a geometry in which a coordinate system is used to study the relationships between variables.

· rectangular coordinate system (pg. 113) xxx.

· origin (pg. 113) The origin is the point of intersection of the two coordinate axes that form a rectangular coordinate system.

· coordinate axes or axes (pg. 113) The xxx are the two number lines that form a rectangular coordinate system.

· plane (pg. 113) xxx.

· quadrants (pg. 113) A quadrant is one of the four regions into which the two axes of a rectangular coordinate system divide the plane.

· ordered pair or point (pg. 113) An ordered pair is a pair of numbers (a, b) that can be used to identify a point in the plane determined by the axes of a rectangular coordinate system.

· coordinates of a point (pg. 113) The coordinates of a point are the numbers in an ordered pair that is associated with a point.

· abscissa or first coordinate (pg. 113) The abscissa is the first number in an ordered pair.  It measures a horizontal distance.. 
· ordinate or second coordinate (pg. 113) The ordinate is the second number in an ordered pair.  It measures a vertical distance.

· graph or plot (pg. 113) xxx. graphing a point in the plane (pg. 317)????

· graph of an ordered pair (pg. 113) The graph of an ordered pair is the dot drawn at the coordinates of the point in the plane.

· graphing a point in the plane (pg. 113)????

Mathematical Notation or Symbols

None.

Concepts, Facts, Theorems – Objective A

· You shall be able to graph a given ordered pair (or point) in the rectangular coordinate system. (EXAMPLE 1, Sec 7.1 in MTH 099) [Problems 1 – 2]

Process to Graph an Ordered Pair (Point)

1. In the given rectangular coordinate system, find the origin.  This will be the starting point for the process of graphing the ordered pair.

2. Determine the horizontal distance (first number in the ordered pair).
- If the horizontal distance < 0, then move to the left by the absolute value of the horizontal distance.

- If the horizontal distance > 0, then move to the right by the horizontal distance.

- If the horizontal distance = 0, then stay at the origin (move nowhere).

3. Determine the vertical distance (first number in the ordered pair).
- If the vertical distance < 0, then move to the down by the absolute value of the vertical distance.

- If the vertical distance > 0, then move to the up by the vertical distance.

- If the vertical distance = 0, then stay where you are on the x-axes (move nowhere).

4. At the location where you are on the rectangular coordinate system, graph the ordered pairs from Step 3, by placing a dot at this location and labeling the point just graphed by either using the ordered pair or a label to represent the ordered pair.

· You shall be able find the coordinates of a given ordered pair (or point) graphed in the rectangular coordinate system. (EXAMPLE 2, Sec 7.1 in MTH 099) [Problems 3 – 4]

Process to find the Coordinates of an Ordered Pair (Point)
1. Determine the horizontal distance for the given point.  That is, determine the first number in the ordered pair.  Starting at the given point, imagine dropping a vertical line up or down to the x-axis.  Determine where this vertical line intersects the x-axis.
- If this point on the x-axis lies to the left of the origin, then the horizontal distance = ((distance from the point on the x-axis to the origin). This is a negative number.

- If this point on the x-axis lies to the right of the origin, then the horizontal distance = (distance from the point on the x-axis to the origin). This is a positive number.

- If this point on the x-axis lies on the origin, then the horizontal distance = 0.

2. Determine the veritcal distance for the given point.  That is, determine the second number in the ordered pair.  Starting at the given point, imagine drawing a horizontal line to the y-axis.  Determine where this horizontal line intersects the y-axis.
- If this point on the y-axis lies to the below the origin, then the vertical distance = ((distance from the point on the y-axis to the origin). This is a negative number.

- If this point on the y-axis lies to the above the origin, then the vertical distance = (distance from the point on the y-axis to the origin). This is a positive number.

- If this point on the y-axis lies on the origin, then the vertical distance = 0.

3. The answer is the ordered pair represented by:
      (answer from Step 1, answer from Step 2)

· You shall be able name the abscissa and ordinate of a given ordered pair (or point) graphed in the rectangular coordinate system. (EXAMPLE 2) [Problems 11 – 12]

· To determine the abscissa of a given point, use Step 1 in the Process to find the Coordinates of an Ordered Pair (Point).
· To determine the ordinate of a given point, use Step 2 in the Process to find the Coordinates of an Ordered Pair (Point).



· You shall be able determine whether a given ordered-pair is or is not a solution of an equation in two variables.

Procedure to Determine whether a given ordered-pair is a Solution of an Equation in two variables
1. Replace the variables x and y with a and b respectively in the given ordered pair (a, b).  Refer to Section 2.1, evaluating variable expressions.

2. Evaluate the expression on the left-hand side of the equation.

3. Evaluate the expression on the right-hand side of the equation.

4. Compare your answers from steps 2 and 3 above.  If they are equal, then the given number is a solution to the given equation.  If they are not equal, then the given number is not a solution to the given equation.

Concepts, Facts, Theorems – Objective B

· You shall be able determine the distance to the nearest hundredth between two given points. (EXAMPLE 3) [Problems 17 – 28]

The Distance Formula 
If P1(x1, y1) and P2(x2, y2) are two points in the plane, then the distance d between the two points is given by
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· You shall be able determine the coordinates of the midpoint given points. (EXAMPLE 4) [Problems 17 – 28]

The Midpoint Formula 
If P1(x1, y1) and P2(x2, y2) are the endpoints of a line segment, then the coordinates of the midpoint (xm, ym) of the line segment are given by
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