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DISTANCE FORMULA
Theory:

The distance 'd' between the points A = (x1, y1) and B = (x2, y2) is given by the formula:
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This formula is an application of Pythagoras' theorem for right triangles:

For example, consider the two points A (1,4) and B (4,0),

so: x1 = 1, y1 = 4, x2 = 4, and y2 = 0.
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Substituting into the distance formula we have:

When working with Coordinate Geometry, there are many ways to find distances (lengths) of line segments on graph paper.
Let's examine some of the possibilities:








METHOD 1:
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Whenever the segments are horizontal or vertical, the length can be obtained by counting. 

When we need to find the length (distance) of a segment such as 
we simply COUNT the distance from point A to point B.
(AB = 7) 

We can use this same counting approach for 
.
(CD = 3)
Unfortunately, this counting approach does NOT work for 

which is a diagonal segment. 
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METHOD 2:
When working with diagonal segments, the Pythagorean theorem can be used to determine the length. 
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Notice how a right triangle was formed with 
as the hypotenuse. The legs of the right triangle are "on" the graph paper and their lengths can be counted. Using the Pythagorean Theorem, we know that:


METHOD 3:
When working with diagonal segments, use the Distance Formula to determine the length. 
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The advantage of the Distance Formula is that you do not need to draw a picture to find the answer. All you need to know are the coordinates of the endpoints of the segment.
It doesn't matter which point you start with. Just start with the same point for reading both the x and y coordinates.

[image: image8.png]


[image: image9.png]


[image: image10.png]d=/9116 =-25=5



[image: image11.png]




The Distance Formula can be used to find the lengths of all forms of line segments: horizontal, vertical and diagonal. 
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The Distance Formula is really just a coordinate geometry way of writing the Pythagorean Theorem. If you cannot remember the Distance Formula, you can always draw a graph and use the Pythagorean Theorem as was done in Method 2.
Slope of a Line 

As it is known any two given points contain a line. There can be various lines on a co-ordinate plane. Some of them parallel to the x-axis and some inclined to it. To answer the question - which way they incline and how much, is the concept of the slope of a line. 
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The slope of a line can be said to be the measurement of steepness of the line and its direction. 
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The line is said to have a positive slope if it rises from left to right as shown in the following figure 9.5 (a).
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The line is said to have a negative slope if it rises from right to left (figure 9.5(b). The slope of a line is zero if it is parallel to the x-axis and it is undefined if it is parallel to the y-axis (see figure 9.6 (a) and (b)).
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Slope : If a line passes through points A & B with the co-ordinates ( x1, y1) & (x2, y2) then the slope of the line AB can be represented as
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If a line is parallel to the x-axis then its y-co-ordinate is the same for all the points on the line.
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 Therefore the slope of a line parallel to the x-axis is 0.

Slope of Parallel Lines : 

Theorem : If two non vertical lines are parallel, then they have the same slope.

OR

If the two lines have the same slope then the lines are parallel and non vertical.
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 Slope of Perpendicular lines : 

Theorem : If two non-vertical lines are perpendicular to each other then their slopes are opposite reciprocals of each other.
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 If the product of slopes of two lines is -1, then the lines are non-vertical and perpendicular to each other.

Example 1

If a line l has a slope of 5/4 then (a) find the slope of a line parallel to l (b) find slope of a line perpendicular to l .

Solution :

a) The slope of line parallel to l is 5/4.

b) Let the slope of line perpendicular to be x.
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9.7 Equation of a line 

Observe the following co-ordinate plane for the values of the marked points.

The observations are :

a) The co-ordinates of points B & C are B (-2, 1) & C (2, 1)

b) The co-ordinates of point A & C are A (2, -2) & C (2, 1 ).

Note that the x- co-ordinate value on the line l is the same for all the points on that line. This means that it satisfies the equation x = 2 for all its points.

Similarly the equation y = 1 holds true for all the points on the line m in both the cases above. We have considered lines that were parallel to the x-axis and the y-axis and hence their equations appear in one variable. If a slanted line intersecting both x and y-axis is considered then the equation would involve two variables and the equation can be written in the form of Ax + By = C, where A, B & C are real numbers.

In general, an equation of the type Ax + By = C can be graphed on a co-ordinate plane by substituting different values for x and y. If the graph is a straight line then the equation is said to be linear.

If any other point lies on this line, then its co-ordinate will make the equation a true statement. This form of an equation is called the standard form for the equation of the line.

X- Intercept and Y- Intercept : The x-intercept of a graph is the point where the graph intersects the x axis. The y co-ordinate of this point is always zero.
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