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[bookmark: _GoBack]Simultaneous Equations
In 2 dimension space every point can be identified with an ordered pair of numbers. The space is divided into 4 quadrants by a horizontal line (x-axis) and a vertical line (y-axis). Each point is identified by an ordered pair of numbers (x,y). The first number in an ordered pair indicates the number of units right or left of the y-axis. If the number is negative, move to the left, that number of units; if positive move to the right that number of units. The second number in the ordered pair indicates the distance above or below the x-axis. If the second number is positive, go up that number of units; if negative go down that number of units. So as one looks at an ordered pair of numbers, first move according to the first number, then from that location move up or down according to the second number.
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A line drawn across this Cartesian coordinate plane consists of an infinite number of points (x,y) such that when the values are substituted into the formula of the line, the equation is true. A linear equation may appear in many forms. In the Standard Form, the coefficients of x and y are whole numbers, the x term comes first, followed by the y term, the equal sign and a constant. An example of a linear equation in standard form is:  
3x - 4y = 7
					
A linear equation written in slope-intercept form, (y = mx + b) begins with y, the equal sign, the x term (where m is the slope of the line) and then the constant, b, (which  is the y intercept).  Note: The authors of this text refer to the slope-intercept form as the standard form. We will hold to the traditional nomenclature as expressed in this document. An example of a linear equation in slope-intercept form follows.



The constant on the end of the equation indicates the location at which the line crosses the y-axis. It is called the y-intercept. The coefficient of x is the slope of the line, where the numerator is the “rise” or vertical change and the denominator is the “run” or horizontal change  To graph the above line, place a point 3 units up from the junction of the x-axis and the y-axis (the origin). From that point, count up 2 units and right 3 units and place a second dot. Draw a line through the two points. The line will slant upward to the right if the slope is positive and downward to the right if the slope is negative. The graph of this equation would look like:



						.2 rise

 				        3 .        3 run

  					       

A third common form of the linear equation is called the point-slope form which looks like this:
y – y1 = m(x – x1)

In this form, the y1 is the y coordinate of a point on the line and the x1 is the x coordinate of that same point. The number in the m position is the slope of the line. Given two points on a line, one can write an equation of the line by first determining the slope, according to the formula:



The subscript 1, indicates a first point on the line; the subscript 2, a second point on the line. It makes no difference which point is chosen as point 1.

Find the equation of the line that passes through the points ( - 5,2) and (4, - 6).
First substitute the coordinates from these points into the above formula to find the slope of the line.


Now, substituting the values of one of the points and m into the point slope form, we have



and simplifying we get





and removing parenthesis, gives us   


Note:  All equations having the same slope are parallel.

Adding +2 to each side of the equation produces  
     

,

which is the equation in slope-intercept form.	



From this equation seen above one could have multiplied each term by 9 to remove the denominator, and then simplified as follows:

	        
Removing parenthesis gives:  9y – 18 = - 8x – 40. Now, by adding + 18 and + 8x to each side of the equation, we get the equation in standard form.
						
                                             8x + 9y = 22		

The points at which a line cross the x and y axis are called the intercepts. To find these points, (x,0) and (0,y), first let y in the equation be zero and solve for x. Then let x be zero and solve for y. 

Example:  find the x and y intercepts in the equation 4x + 3y = 12.

If y is zero, all that remains of the equation is 4x = 12, and x = 3.Therefore, 
The first intercept is (3,0). Now, making x be zero, all that remains of the equation is 3y = 12 and  y = 4. Therefore, the other intercept is (0,4).                                         
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