12.1 The Distance and Midpoint formulas

In this section we want to take a look at two very useful formulas: the distance and midpoints
formulas.

First,

The Distance Formula

The distance d between any two points (Xl, yl) and (Xz, y2) is given by

d= \/(Xz _X1)2 +(y2 - )’1)2

This formula is very easy to derive. It comes from the Pythagorean theorem as follows:
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d? = (X2 —X1)2 +(Y2 - y1)2
d= i\/(Xz - X1)2 +(3/2 - y1)2

But since we are talking about the distance (or length) we cannot have a negative. Thus,

d= \/Xz 1 Y1)

So by the Pythagorean theorem we have

Example 1:
Find the distance between the following points:
(5,21) and (-3, 1) & (5.9, 2) and (3.7, -7.7)

Solution:
We simply need to label our points and insert them into the distance formula.

Lets label (5, 21) as (Xl, yl) and (-3, 1) as ( Xy, yz). Inserting them into the formula we get
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Similarly we label (5.9, 2) as (le yl) and (3.7, -7.7) as (sz yz). We get
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The other formula we wanted to discuss in this section is the midpoint formula. The midpoint is
defined as the point that is exactly half way between two given points. The formula is as follows:

The Midpoint Formula

X, +X +
The midpoint of (Xl, Y1) and (xz, Y2) is given by ( 17X Vit Y, j
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This formula is also easy to see. The point halfway between x; and x, is and the point

halfway between y; and y, is 2 We get the following picture
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Example 2:

Find the midpoint of the line segment connecting the following points:
(-1, 2) and (1, -3) & —g,——)and(g,4

Solution:
In a similar fashion to the distance formula we simply need to label the points and insert them into
the corresponding formula.

Lets label (-1, 2) as (le yl) and (1, -3) as (Xz, yz). Inserting them into the formula we get
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Similarly we Iabel(—é,—%)as (Xl,yl) and(g,z)as (Xz,yz). We get
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12.1 Exercises
Find the distance between the given points.
1. (0,0), (3 -4) 2. (2, 4), (58) 3. (-2,-8), (3, 4)
4. (5,3), (7,9) 5. (5,6), (7,10) 6. (2,-7) (-312)
7. ( 5, -2), (7, 3) 8. (10, 4), (2,-2) 9. (6,5), (4,2)
0. (-8,12), (3, -9) 11. (4, 6), (10, 6) 12. (1 2), (5, 6)
13. (7,3), (5,2) 14. (3,5), (1, -3) 15. (4,-2), (-3,-6)
16. (6,-5) (-2 -1) 17. (3. %) (. 3) 1. (-2,-2) (. 3)
1. 0,47) (V6,0) 20. (v8,+3) (-5, -6) 21 (9,243) (-4,5/3)
22. (x, y). (& b) 23. (2,3a) (-1, a) 24. (p, ) (a, p
Find the midpoint of the line segment connecting the points
25. (5,3), (7,9) 26. (5,6), (7,10) 27. (2,-7), (-3,12)
28. (0,0), (3, -4) 29. (2, 4), (5,8) 30. (-2,-8), (3 4)
31. (-8,12), (3, -9) 32. (4,6) (10, 6) 33. (1 2) (5 6)
34. (-5,-2) (7,3) 35. (10, 4), (2,-2) 36. (6,5) (4 2)
5), (1 -3) 38. (7,3), (51) 39. (6, -5),



