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Slopes of parallel and perpendicular

Recommendations Recs If you see this message, it means that we are having trouble loading external resources on our site. If you are behind a web filter, make sure that the domains *.kastatic.org and *.kasandbox.org are unblocked. If you see this message, it means that we are having trouble loading external resources on our site. If you are behind a web filter, make sure that
the domains *.kastatic.org and *.kasandbox.org are unblocked. To use Algebra to find parallel and perpendicular lines. Parallel Lines How do we know when two lines are parallel? Their slopes are the same! The slope is the value m in the equation of a line: y = mx + b Example: Find the equation of the line that is: parallel to y = 2x + 1 and passes through the point (5,4) The slope
of y = 2x +1 is: 2 The parallel line must have the same slope of 2. We can solve it using the point-slope equation of a line: y − y1 = 2(x − x1) And then put in the point (5,4): y − 4 = 2 (x − 5) And this answer is OK, but let's also put it in y = mx + b shape: y − 4 = 2x − 10 y = 2x − 6 Vertical lines But it does not work for vertical lines ... I'll explain why in the end. Not the same line Be
careful! They may be the same line (but with a different equation) and so are not parallel. How do we know if they're really the same line? Check their y-intercepts (where they cross the y-axis) as well as their tilt: For y = 3x + 2: the slope is 3, and y-intercept is 2 For y − 2 = 3x: the slope is 3, and y-intercept is 2 In fact, they are the same line and are therefore not perpendicular lines
Two lines are perpendicular when they meet at a right angle (90°). To find a perpendicular slope: When a line has a slope of m, a perpendicular line has a slope of −1 m In other words, the negative mutual example: Find the equation of the line perpendicular to y = −4x + 10 and passes even though the point (7,2) The slope of y=−4x+10 is: −4 The slope of y=−4x+10 is: −4 The
slope negative reciprocity of this slope is: m = −1−−4 = 14 So the perpendicular line will have a slope of 1/4: y − y1 = (1/4)(x − x1) And now set in the point (7.2): y − 2 = (1/4)(x − 7) And this answer is OK, but let's also put it in y =mx+b shape: y − 2 = x/4 − 7/4 y = x/4 + 1/4 Quick Check of Perpendicular When we multiply a slope m with its perpendicular slope −1m we simply get −1.
So to quickly check if two lines are perpendicular: When we multiplie their slopes, we get −1 Like this: Are these two lines perpendicular? Line Slope y = 2x + 1 2 y = −0.5x + 4 −0.5 When we multiplie the two slopes we get: 2 × (−0.5) = −1 Yes, we got −1 so they are perpendicular. Vertical lines The previous methods work fine except for a vertical line: In this case, the progress is
undefined (since we cannot divide by 0): m = yA − yBxA − = 4 − 12 − 2 = 30 = undefined So just trust that: a one line is parallel to another vertical line. a vertical line is perpendicular to a horizontal line (and vice versa). Summary parallel lines: same tilt perpendicular lines: negative mutual slope (−1/m) Copyright © 2017 MathsIsFun.com As you can see from the chart below, these
lines: have the same slope is never going to cross As you can see from the image below: Both lines below have the same slope: $$ \frac{1}{2} $$ Therefore, these lines are parallel and will never meet. Are the two lines pictured below in parallel? No. While these lines may look parallel at first glance, if you look closely and calculate each line slope, you will find that: line 1 has a
slope of $$-\frac{1}{4} $$ line 2's slope is $$ - \frac{1}{3} $$ Are the two lines below parallel? Yes these lines have the same slope, 2, and clearly never going to cross. Perpendicular lines: cuts of $$90 ^ {\circ} $ $ have slopes that are negative reciprocal are the two lines of the image below perpendicular? Yes the slope of line 1 is -2 and that line 2 is $$ \frac{1}{2}$$. -2 and $$
\frac{1}{2}$$ are negative mutually, so the lines are perpendicular. Determine whether lines 6 and 5 perpendicular? Is line P and line L perpendicular? Slope &amp; FormulaHor. &amp; Vert. Lines Parallel lines and their slopes are easy. Because slope is a measure of a line's angle from horizontal, and because parallel lines must have the same angle, parallel lines have the same
slope — and lines with the same slope are parallel. Perpendicular lines are a bit more complicated. If you visualize a line with positive tilt (so it's an ascending line), the perpendicular line must have a negative slope (because it must be a descending line). So perpendicular lines have slopes that have opposite characters. The other opposite thing with perpendicular slopes is that
their values are reciprocal; that is, you take one slope value and turn it upside down. (This is the non-obvious thing about slopes of perpendicular lines.) Put this together with the sign change and you get that the slope of a perpendicular line is the negative reciprocal of the slope of the original line - and two lines with slopes that are negative mutual of each other are perpendicular
to each other. To give a numerical example of negative reciprocal, if one line slope is , then the perpendicular line slope will be . Or, if the slope of one line is m = -2, the slope of the perpendicular line will be . (Remember that any integer can be converted into a fraction by putting it above 1.) In your homework, you will probably be given some few points, and be asked to indicate
whether the lines through few points are parallel, perpendicular, or neither. To answer the question, you need to calculate the slopes and compare them. How it works: How to respond question, I will find the two slopes. So I can keep things straight and see the difference between the two slopes, I will use subscript. Since these two lines have identical slopes, then: these lines are
parallel. I'll find the values on the slopes. If I were to convert 3 to fractional shape by putting it over 1, then flip it and change its character, I would get. This negative reciprocal of the first slope matches the value of the second slope. In other words, these slopes are negative mutual, so: the lines are perpendicular. I'll find the slopes. These slope values are not the same, so the
lines are not parallel. The slope values are also not negative mutual values, so the lines are not perpendicular. So is the answer: They have given me the original line equation and it is in y= form, so it is easy to find the slope. I can just read the value of the equation: m = -4. This slope can be converted into a fraction by putting it above 1 so that this slope can be repeated as: To
get the negative mutual, I need to reverse that fraction, and change the sign. So the slope of any line perpendicular to the given line is: Warning: When asked a question of this type (are these lines parallel or perpendicular?), do not start drawing pictures. If the lines are close to being parallel or close to being perpendicular (or if you draw the lines messily), you can very easily get
the wrong answer from your image. Moreover, they do not ask whether the lines look parallel or perpendicular; they ask if the lines are actually parallel or perpendicular. The only way to be sure of your answer is to make algebra. URL- An example of perpendicular lines Perpendicular lines are two lines that meet and form a right angle at the intersection. In more advanced terms,
when we propagate slopes of perpendicular lines together, it gives us -1. Lines that are perpendicular are actually the negative mutual lines of each other. Later we will explain further in what it really means. What are parallel lines? Example of parallel lines Parallel lines are lines that are the same distance from each other and at no time touch each other. In other words, these two
lines have the same slope. To be parallel, two lines must also be drawn or graphed on the same plane. How to find a perpendicular line To really understand how to determine perpendicular lines, let's use an example question. We start with simpler questions that ask you to determine just the slope of a line perpendicular or parallel to the given line, but you will need to find the
perpendicular line equation or the parallel line equation of a line as you come to more advanced questions. We will later use the same question to show how to find a parallel line as well. Locate the slope of a line perpendicular to the following: = (-2/3)x - 5 Solution Slope of the equation = -2/3 Perpendicular slope: 3/2 We know that the question y =(-?) x - 5 is actually an equation in
slope-cutting form y = mx + b. Therefore, slope m equals -? in this case.   To find a perpendicular slope, turn the top and bottom of the original slope as this will give you the reciprocal (This basically calculates 1/tilt of the original line, which means you will essentially be flipping the top and bottom numbers). The perpendicular will just be equal to -3/2 and then multiply it by -1. By
multiplying it by -1, it gets rid of the negative and leaves you with 3/2.   The slope of a perpendicular line to y = (-2/3)x - 5 is 3/2.   How to find parallel lines recall back at the beginning of our explanation that parallel lines have the same slope. Let's take a look at the same line equation as the previous example, but this time, let's focus on the parallel line slope.   Question: Find the
slope of a line parallel to the following: y = (-2/3)x - 5 Solution: Tilt of the equation = -2/3 Slope of the parallel line = -2/3 Again, since the equation is in slope-cutting form, we can easily tell that the slope equals -?. Since the slope of a line parallel to that line must have the same slope, the answer to that question of finding the parallel slope is simply -?.     Therefore, the slope of a
parallel line to y = (-2/3)x is -5 -2/3. Keep in mind that when you are asked to find out if two lines are perpendicular or parallel, that you take the time to find their slopes. Although you may know how to graph the lines, you cannot accurately estimate whether the lines are parallel or perpendicular to the eye estimate. For example, the slope can actually be very close to each other,
leading you to believe that they are identical and parallel, but in fact are slightly different. Instead, it is to find out if the slopes of the lines are the same (i.e. parallel) or when multiplied equal to -1 (i.e. perpendicular) the best gauge.   You can explore the relationship between two lines that are parallel or perpendicular here. Here.
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