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[M\eriTY U Distance between two points

Consider the following right triangle with vertices A(1,1),B(4,5) and
C(4, 1). Find a procedure for calculating the distance between A and B
and calculate that distance.

1. Calculate mBC. 2. Calculate mAC .

3. Deduce mAB using the Pythagorean Theorem.
mBC =4: mAC =3 = mAB =5
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DISTANCE BETWEEN TWO POINTS

« The distance between two points A(x,, ¥») and B(xy, yg)
noted d(A, B), is given by the formula:

i

d(A, B):J(;B oy (g — yA“)iJ

« A distance is always positive or zero: d(A, B) = 0.
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« Given two points A and B, we have: d(A, B) = d(B,A).
Ex.: The distance between A(-2, 1) and B(1, 3) is:
d(A, B) = J1+22+3-17
= f9+4
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1. Calculate the distance between the following points:
a) (1,5)and (2,3) ¥
9 (1,-2) and (2,5) _150=5
e) (1,2)and (-2,1) 10

2 What distance separates the following points?
a) AandB 913 b) Band C _Y8=22
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d) (-1,-3)and (2,3)
f) (-3,-1) and (2,-3) 2

b) (-1,2)and (1,2)__2
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Z. Determine the perimeter of triangle ABC on the right.
We have: A(2, 3), B(-1, 1) and C(3, -1); d(A, B) = {13
d(B, C) = {20 and d(A, C) = {17 .
Perimeter of AABC = {20 + {13 + {17 = 12.20 u

@. a) Givenarandom point M(x,y) of the Cartesian plane. Show Ay

that d(0, M) = sz +y?. e

d(0, M) = {(x - 0)? + (y- 0)? = Jx* +y?

b} Given A(-2, 3), B(1, -2) and C(-3, 4). Calculate ol -
1. d(0,A). 13 2. 4(0,B). ¥® 3. 4(0,C). 5
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5. Given A(3, 5), B(—4, 4) and C(5, 1), the vertices of triangle
ABC on the right, and H(2, 2) the foot of the altitude to side
BC, calculate the area of triangle ABC.

mBC = 490 = 3410, mAH = {10. Area A ABC = 15 u?

6. Given three points in the Cartesian plane A(-4, 1), B(1, 6) and C(1, 1).
a) Show that triangle ABC is an isosceles right triangle.
d(A, B) = mAB = {50 , d(A, C) = mAC = 5; d(B, C) =mBC =5
We have: (mAB)? = (mAC)? + (mBC)? and mAC = mBC.

We deduce that AABC is an isosceles right triangle with main vertex C.

b} What is the area of triangle ABC? _12.5 u®

7. Show that the points A(-2, 2), B(5,-5) and C(4, 2) are located on a circle with centre w(1, -2).
What is the radius of this circle?
It must be shown that d{w, A) = d(w, B) = d(w, C).

d{w, A) = 5; d(w, B) = 5; d(v, C) = 5. The circle has a radius of 5 units.
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