Analytical Geometry

Grll
Revise

Length between two points

FORMULA

Length = \/(x; — x1)% + (y2 — y1)?

1. Determine the length of the line segment between the following points:

a) P{—3;5)and Q(—1;-5)

b) R(0,75;3) and S{0,75; —4)

o T(2e;y—2)and U'(3z + 1; 4 — 2)
Solution:

al

PQ = \/(x2— 20)% + (12 — m)?
- V{g—l +3)% + (-5 —5)°
= 1/(2)? + (—10)*

_ JTT100
- VI
— 24/26 units

bl

RS = \/[1'2 —z)" + (12 —wr)”

TU = x/[rz —z1)* + (w2 —w1)”
= \/[31'+1—21'j2 +y—2-y+2)°

=/ (z+ 1) + (0)°

=z + 1}2

=+ 1 units
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The Equation of line through two points.

summary

It you know

The gradient and the y-intercept

The gradient and the coordinates of at least
one point on the graph.

Two points on the line: first calculate the

gradient and then substitute into y = mx + .

Formulae to use
Yy=mx+c
Y—y.=mx—x)

ory=mi=oc

m=7:E-::—:_:{-:-ur1d}'=mr+r

Example 1

Determine the equation of the straight line passing through the points:

1. (3;7)and(-6; 1)
e Answer Work out the gradient

Y=y 1-7

m: =

X, —X; —6-—3

e  Substitute into y=mx+c

2

y=sx+c

3

e Substitute one of the points in. Here (3; 7)is used

2
(7) =§.(3)+C

e Therefore

_ 2

y=3x+ 5
Example 2
Determine the equation of the straight line that passes through the points P(1; 2) and Q(3; 8) in
the formy =....
First calculate the gradient of PQ:

Then use the form y—y, =m (x —x))
y-wm=3x—x;m)

Substituting P{1: 2}

y—2=3{x-1)

y—2=3x—-13

.~ The equation of linePQisy=3x— 1.+

Page 2 of 3



Example 3

Line AB is perpendicular to CD, which has a gradient of -2. The point (3; 4) lies on AB.
Determine the equation of line AB.

Men = —2 and CD LAB.
|
o Mpap = 7 .
sSonow we havey=sx+c¢
Substitute (3; 4) to find the value of c.

d==(3)tcv
c=4-13

. - . | I
equation of line ABisy=5x+ 25+

Example 4

If the gradient of a line is -2 and the line cuts the y-axis at 1, then the equation of the lineisy = -
2X + 1.

Example 5

If the gradient of a line is -2 and the point (4; -1) lies on the line, find the equation of the line.
y-yi=m (X -X1)

y-(-1)=-2(x-4) substitute (4; -1) into the equation

y+1=-2x+8 simplify

y =-2x+7 We usually put the answer in the form y = mx + c.
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