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Distance Formula & Collinear Points

Distance Formula Application:

(SLO’S # 20.1.1, 20.1.2, 20.1.3, 20.2.2, 20.2.3)


[bookmark: anchor_0]Q: 1 Find the distance between the two points.  (–5, 8), (0, –4)
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_1_1100/f-110-1.gif]
[bookmark: anchor_1] 
Q:2 Find the distance between the two points.   [image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_3_1100/image008.gif]
[bookmark: anchor_2]Q: 3 Find the distance between points (p, q) and (0, q).

[bookmark: anchor_3]Q: 4 Calculate the midpoint of the line segment connecting (6, 5) and (12, 9).

[bookmark: anchor_4]Q: 5 Find the midpoint of the line segment connecting (0.25, 4) and (–0.9, –2).

[bookmark: anchor_5]Q: 6 Determine the distance between the two points and then determine the midpoint of the line segment joining the two points. (0, 0), (6, 8)

[bookmark: anchor_6]Q: 7 Obtain the distance between the two points and then determine the midpoint of the line segment joining the two points. (–4.5, 2.4), (8, –4.6)

[bookmark: anchor_7]Q8: Calculate the distance between the two points and then determine the midpoint of the line segment joining the two points. (–9, 4), (–13/2, 6)

[bookmark: anchor_8]Q: 9 Find the distance between the two points and then determine the midpoint of the line segment joining the two points. {(2 + √ 5), (3 + √ 3)} and {(2 – √ 5), (–1 + √ 3)}. 

[bookmark: anchor_9]Q: 10 The distance between the given points is 13 units. Find the value of a.  7, 3), 
(a, 15)
[bookmark: anchor_10]Q: 11 Solve for x using the given distance d between the two points.   [image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_21_1100/image062.gif]

[bookmark: anchor_11]Q: 12 M is the midpoint of PQ. Find the coordinates of Q. P (1, 1), M (3, 5)

[bookmark: anchor_12]Q: 13 The coordinates of one endpoint of the line segment XY and the midpoint M is given. Find the coordinates of the other end point. M (0.55, 2.95), X (2.1, 3.9)

[bookmark: anchor_13]Q: 14 Classify the triangle as scalene, isosceles, or equilateral from the given vertices.(7, 0), (3, –4), (8, –5)
Solution:
The distance between the points (7, 0) and (3, –4) is:
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image071.gif]
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image072.gif]
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image075.gif]The length of the first side is.
The distance between the points (3, –4) and (8, –5) is:
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image076.gif]
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image077.gif]
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image078.gif]
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image079.gif]
The length of the second side is [image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image080.gif]
The distance between the points (8, –5) and (7, 0) is:
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image081.gif]
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image082.gif]
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image083.gif]
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image079.gif]
The length of the third side is[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image080.gif]
The lengths of the sides of the triangle are:
[image: http://hotmath.com/help/solutions/genericalg2/12/1/QuadraticrelationsandAnalyticGeometry/genericalg2_12_1_QuadraticrelationsandAnalyticGeometry_27_1100/image084.gif]
Since the lengths of the two sides are equal, the triangle is isosceles.
[bookmark: anchor_14]Q: 15 Classify the triangle as scalene, isosceles, or equilateral from the given vertices.
(4, 7), (6, 2), (5, –2)
[bookmark: anchor_15]Q: 16 The coordinates of vertices of ABC are given. Classify the triangle on basis of the length of its sides. Also check if it is a right triangle. If it is right triangle, find the area of the triangle. A (–1, 3), B (3, 2) and C (2, –2)


[bookmark: anchor_16]Q: 17 The coordinates of vertices of ABC are given. Classify the triangle on basis of the length of its sides. Also check if it is a right triangle. If it is right triangle, find the area of the triangle. A (6, –3), B (–2, 5) and C (–1, –2)

[bookmark: anchor_17]Q: 18 Coordinates of three points are given. Determine if the points are collinear. 
Hint: If distance between one pair of points is sum of the distances between the other pair of points, then the points are collinear. A (2, 3), B (8, 5) and C(–1, 2).
[bookmark: anchor_18]Q: 19 Three points are given. Determine if the points are collinear. 
Hint: If distance between one pair of points is sum of the distances between the other pair of points, then the points are collinear. A (–4, –1), B (–1, 2) and C (2, 4)
[bookmark: anchor_19]Q: 20 Write an equation for the perpendicular bisector of the line segment joining the two points: (4, 4), (8, 20)

[bookmark: anchor_20]Q: 21 A vertical line segment bisects the other line which has the points (–4, –9.2) & 
(–5.2, 2.8) at certain point on the line find the points of bisector.

[bookmark: anchor_21]Q: 22 Find the points on the coordinate axes that are equidistant from the points 
A (–1, 0) and B (0, 3)








Introduction to collinear points:
· Collinear points are the points that lie on the same line.
· The non-collinear points do not lie on the same line.
· The straight line can always be drawn through two points, so the two points are always collinear.
· A line, on which points lie, specifically if it is related to a geometric figure such as a triangle, is sometimes called an axis.
· We can use distance formula to find out whether the given three points are collinear or not.
Examples to Find Collinear Points:
Exp1: Line A has point 1, 5, 6 and 9 on it. Line B has point 2, 3 and 8 on it. Find out the points are 1 and 9, 5 and 3, 2 and 3 collinear or not?
Sol:  Here Line A has points 1, 5, 6, 9. Line B has points 2, 3, 8.
Here, points 1 and 9 are collinear point because they are on the same line A.
Points 5 and 3 are non-collinear point since they are not on the same line.
Points 2 and 3 are collinear points because they are on the same line B.
Exp 2:  Consider the following three points, A (0, 1), B (3, 7), C (-2,-3). Find out the points are collinear or not? 
Sol:  By distance formula, we can check collinear points.
The distance formula is given as
                                                [image: http://image.wistatutor.com/content/feed/u837/dis.JPG]
To find the distance between the points:
Distance of AB = √ ((3 - 0)2 + (7 - 1)2) = √ (9 + 36)     = √45
Distance of BC = √ ((-2 - 3)2 + (-3 - 7)2) = √ (25 + 100) = √125
 Distance of AC = √ ((-2 - 0)2 + (-3 - 1)2) = √ (4 + 16)    = √20.
Now we check whether those points are collinear or not, by using the following condition.
The sum of distance between the two points (AB + AC) = The distance between the point BC
					AB + AC = BC
                                                    √45 + √20 = √125
                                                 Squaring on both sides, we get
                                     		(√45 + √20)2 = (√125)2         
				Using formula (a + b)2 = a2 + 2ab + b2
                                                       45 + 20 + 2√900 = 125
                                                         45 + 20 + 2(30) = 125
                                                             45 + 20 + 60 = 125
                                                                     125 = 125
                                                            AB + AC = BC
Therefore, this condition is equal. So those points are collinear points.
Theorem Related of Collinear Points:
There are many theorems related to collinear points. Here we mentioned two theorems about collinear points. The theorems are following,
Lemoine Theorem:   In a triangle, points D, E and F are collinear, if tangents to the circum-circle of triangle, at points A, B, and C, meet sides BC, AC, and BA at points D, E, and F respectively.
Sawayama – Thebault’s theorem:  In a triangle ABC, D is the in-center of triangle. If point K is taken on side AC, G and F are the centers of circles that touch BK, AC and the circum-circle of triangle ABC, then points G, D, and F are collinear.
Collinear points on a line:-
The points are said to collinear if they lie on a same straight line.
In the line L the points P1, P2, P3 are said to be collinear since they line on the same line.
[image: colinear points]
It the points are collinear then the slope formed by two sets of points will be equal.
For example, here the slope formed by the points P1 and P2 is M1 and the slope formed by P2 and P3 is M2 now these two slopes are equal.
Problem: If following points are collinear points identify the value of  ‘b’ by solving
(6, 2) (-2, B) and (3, 6)
Solution:-
The given three points are (6, 2) (-2, B) and (3, 6).
Since the three points are collinear, then slope formed by any two set of points will be equal to the slope formed by another two sets of points.
find the slope of (6, 2) (-2, B)
The formula used to find the slope of the[image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%3D%5Cfrac%7B%7B%7By%7D%7B2%7D-%7By%7D%7B1%7D%7D%7D%7B%7B%7Bx%7D%7B2%7D-%7Bx%7D%7B1%7D%7D%7D]

By plugging it in the formula we get the
            Slope [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%7B1%7D%3D%5Cfrac%7B%7B%7BB%7D-%7B2%7D%7D%7D%7B%7B-%7B2%7D-%7B%5Cleft%28%7B6%7D%5Cright%29%7D%7D%7D.]
By solving the above equation we get
                            [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%3D%5Cfrac%7B%7B%7BB%7D-%7B2%7D%7D%7D%7B%7B-%7B2%7D-%7B6%7D%7D%7D.]
So the slope m 1 is
                 [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%7B1%7D%3D%5Cfrac%7B%7B%7BB%7D-%7B2%7D%7D%7D%7B%7B-%7B8%7D%7D%7D.]
This can be written as
                 [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%7B1%7D%3D%5Cfrac%7B%7B%7B2%7D-%7BB%7D%7D%7D%7B%7B8%7D%7D.]
find the slope of the next two set of points (6, 2) and (3, 6).
Slope [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%7B2%7D%3D%5Cfrac%7B%7B%7By%7D%7B2%7D-%7By%7D%7B1%7D%7D%7D%7B%7B%7Bx%7D%7B2%7D-%7Bx%7D%7B1%7D%7D%7D]
By plugging the values in the formula we get
                [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%7B2%7D][image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%3D][image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%5Cfrac%7B%7B%7B6%7D-%7B2%7D%7D%7D%7B%7B%7B3%7D-%7B6%7D%7D%7D].
                     [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%3D%5Cfrac%7B%7B4%7D%7D%7B%7B-%7B3%7D%7D%7D.]
Since the points are collinear points the slopes m1 and m2 are equal 
                [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%5Cfrac%7B%7B%7B2%7D-%7BB%7D%7D%7D%7B%7B8%7D%7D%3D%5Cfrac%7B%7B4%7D%7D%7B%7B-%7B3%7D%7D%7D.]
By cross multiplying
             [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7B%5Cleft%28%7B2%7D-%7BB%7D%5Cright%29%7D%7B%5Cleft%28-%7B3%7D%5Cright%29%7D%3D%7B4%7D%5Ccdot%7B%5Cleft%28%7B8%7D%5Cright%29%7D.]
[image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle-%7B6%7D%2B%7B3%7D%7BB%7D%3D%7B32%7D.]
                     [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7B3%7D%7BB%7D%3D%7B38%7D.]
                       [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BB%7D%3D%5Cfrac%7B%7B38%7D%7D%7B%7B3%7D%7D]
So the value of B is  [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%5Cfrac%7B%7B38%7D%7D%7B%7B3%7D%7D]
Problem:
The following 3 points are collinear points identify the value of B by solving.
(9, 3) (-2, B) and (5, 7)
Solution:-
The given three points are (9, 3) (-2, B) and (5, 7).
Since the three points are collinear, then slope formed by any two set of points will be equal to the slope formed by another two sets of points.
Now lets find the slope of (9, 3) (-2, B).
The formula used to find the slope of the [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7Bm%7D%3D%5Cfrac%7B%7B%7By%7D%7B2%7D-%7By%7D%7B1%7D%7D%7D%7B%7B%7Bx%7D%7B2%7D-%7Bx%7D%7B1%7D%7D%7D]
BY plugging it in the formula we get the
            Slope [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%7B1%7D%3D%5Cfrac%7B%7B%7BB%7D-%7B3%7D%7D%7D%7B%7B-%7B2%7D-%7B%5Cleft%28%7B9%7D%5Cright%29%7D%7D%7D.]
By solving the above equation we get
                           [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%3D%5Cfrac%7B%7B%7BB%7D-%7B3%7D%7D%7D%7B%7B-%7B2%7D-%7B9%7D%7D%7D.]
Therefore, the slope m 1 is
                 [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%7B1%7D%3D%5Cfrac%7B%7B%7BB%7D-%7B3%7D%7D%7D%7B%7B-%7B11%7D%7D%7D.]
                [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%7B1%7D%3D%5Cfrac%7B%7B%7B3%7D-%7BB%7D%7D%7D%7B%7B11%7D%7D].
Similarly, we need to find the slope of the next two set of points (9, 3) and (5, 7).
Slope [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%7B2%7D%3D%5Cfrac%7B%7B%7By%7D%7B2%7D-%7By%7D%7B1%7D%7D%7D%7B%7B%7Bx%7D%7B2%7D-%7Bx%7D%7B1%7D%7D%7D]
By plugging the values in the formula we get
             [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%7B2%7D%3D%5Cfrac%7B%7B%7B7%7D-%7B3%7D%7D%7D%7B%7B%7B5%7D-%7B9%7D%7D%7D.]
                     [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%3D%5Cfrac%7B%7B4%7D%7D%7B%7B-%7B4%7D.%7D%7D]
           [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BM%7D%7B2%7D%3D-%7B1%7D]
Since the points are collinear points, the slopes m1 and m2 are equal 
           [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%5Cfrac%7B%7B%7B3%7D-%7BB%7D%7D%7D%7B%7B11%7D%7D.%3D-%7B1%7D]
 solving the above equation we get.
               [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7B%5Cleft%28%7B3%7D-%7BB%7D%5Cright%29%7D%3D-%7B11%7D]
                   [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle-%7BB%7D%3D-%7B14%7D.]
                     [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%7BB%7D%3D%7B14%7D.]
So the value of B is 14.
Study Collinear Points:
Prove that the following three points A (0, 2), B (6, 14), C (-4, -6) are collinear.
Solution:
        By using distance formula, we can prove that the given points are collinear.
      The distance formula is given as
                                    
      First, we have to find distance between the points:
                             Distance between, AB =  [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%5Csqrt%7B%7B%7B%7B%5Cleft%28%7B6%7D-%7B0%7D%5Cright%29%7D%7D%5E%7B%7B2%7D%7D%2B%7B%7B%5Cleft%28%7B14%7D-%7B2%7D%5Cright%29%7D%7D%5E%7B%7B2%7D%7D%7D%7D]  = [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%5Csqrt%7B%7B%7B36%7D%2B%7B144%7D%7D%7D]   = √180
                             Distance between, BC =  [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%5Csqrt%7B%7B%7B%7B%5Cleft%28-%7B4%7D-%7B6%7D%5Cright%29%7D%7D%5E%7B%7B2%7D%7D%2B%7B%7B%5Cleft%28-%7B6%7D-%7B14%7D%5Cright%29%7D%7D%5E%7B%7B2%7D%7D%7D%7D]  = [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%5Csqrt%7B%7B%7B100%7D%2B%7B400%7D%7D%7D]= √500
                             Distance between, AC = [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%5Csqrt%7B%7B%7B%7B%5Cleft%28-%7B4%7D-%7B0%7D%5Cright%29%7D%7D%5E%7B%7B2%7D%7D%2B%7B%7B%5Cleft%28-%7B6%7D-%7B2%7D%5Cright%29%7D%7D%5E%7B%7B2%7D%7D%7D%7D]    = [image: http://www.tutorvista.com/js/jsMath/wysiwyg_asciimath/mimetex/mimetex.cgi?%5Cdisplaystyle%5Csqrt%7B%7B%7B16%7D%2B%7B64%7D%7D%7D]   = √80
    We know that the sum of distance between the two points (AB + AC) is equal to the distance between the point (BC).
    Therefore,
                           AB + AC = BC
                        √180 + √80 = √500
                 By taking square on both sides, we get
                       (√180 + √80)2 = (√500)2         
                 Using the formula, (a + b)2 = a2 + 2ab + b2,  we can write the above equation as
                        180 + 80 + 2√14400 = 500
                                   260 + 2(120) = 500
                                       260 + 240 = 500                       
                                           500 = 500               
                                         AB + AC = BC
            Hence, the given points are collinear points.
www.tec.edu.pk      Copyrights 1982-2011	Page 4

image2.gif




image3.gif




image4.gif




image5.gif




image6.gif




image7.gif




image8.gif




image9.gif




image10.gif




image11.gif




image12.gif




image13.gif




image14.gif




image15.gif




image16.wmf
D


oleObject1.bin

image17.jpeg
d =l %) +0y )




image18.png




image19.gif




image20.gif




image21.gif




image22.gif




image23.gif




image24.gif




image25.gif




image26.gif




image27.gif




image28.gif




image29.gif




image30.gif
B)(-3) =

4.(8).




image31.gif




image32.gif




image33.gif




image34.gif




image35.gif




image36.gif




image37.gif




image38.gif




image39.gif




image40.gif




image41.gif




image42.gif




image43.gif




image44.gif




image45.gif




image46.gif




image47.gif
(6—0)2 (1




image48.gif




image49.gif




image50.gif




image51.gif




image52.gif
o
Y




image1.gif
59

2345

1
4

5 8 7 65432




image53.jpeg




