3.5 Distance from a Point to a Line Analytic Geometry

The Distance from a Point to a Line given the point (x,,y,) nhot on the line Ax+By +C =0 is:

Ax, +By, +
d= A APy HC [denominator is given the sign of B where B # O]
A% +B?

The Directed Distance of a Point off a Line is determined by looking at the value of d:
If d<O or negative, then the point is BELOW a horizontal or slant line or to LEFT of a vertical line.
If d=0 or zero, then the point is ON a horizontal, slant, or vertical line.

If d>0 or positive, then the point is ABOVE a horizontal or slant line or to RIGHT of a vertical line.

Guided Practice

2/12 2x—4y+2=0, (13) A=2, B=-4, C=2, x=1 y=3
gD tBy, FC 48
+A? + B V20 g (12
_ @O+ (4)(3)+2 4= e
= 2J6
~@F +(-4y
2x—4y+2=0
denominator () since B is (-) AL
d= ~1.79
2-12+42 VB
_104 +216 directed d is positive (+) implies
-10+
= —J20 —_— the point is ABOVE the line.

12/M2 l[: x+2y-2=0; A=1 B=+42, C=-2

L:x+2y+5=0; ify=0, thenx=-5 or point (-5,0)

4o P FBy +C R A direct
A +B7 NG
4= (D(=5)+(2)(0) +(=2) 7 '
O+ (2 d= E = 3.13 [real distance]

denominator (+) since B is (+)

d= _l [directed distance] — the line and therefore line |, is ABOVE line |,

NG

directed d i negative () implies point is BELOW

Independent Fractice Page 112 #1-15 odd




3.5 Distance from a Foint to a Line (cont.)

Analytic Geometry

Guided Practice

l: &x+15y-5=0;
l,: Dx=12y+1=0;

A=56, B=+15,
A=5, B=-12,

point is ABOVE one line and BELOW the other line

d=—d,
Ax,+By, +C  Ax,+By,+C
+\A® +B° VA +B°

(8)x)+(15)(y) =5 _ _(O)()+(=12)(y) +1

+(8)* +(15) —J(B)? +(~12)?
Ox+1B5y—-5 DBx—12y+1
J64+225  \25+144
Ox+1By—-5 bBx—12y+1

289 V169
&x+15y—-5 Dbx—12y+1
17 12

12[8x+ 15y —5]=17[5x - 12y +1]
104x+195y —65 = 85x — 204y +17
19x+399y -82=0
A 19 1

m,. = = [ p—
bisector B 599 2,]

point is above or below BOTH lines
d,=d,

Ax,+By, +C Ax +By +C
N/ TN oy
(8)x)+(15)(y) =5 _ (B)(x)+(-12)(y) +1
ey +sy -y +(—12y
Ox+1By—-5 DBx—12y+1

J64+225 —J25+144

Ox+15y -5 bBx—12y+1

\N289 —/169
&x+15y—-5 Dbx—12y+1
17 -13

—13[&x+ 15y —=5]=17[Ex—12y +1]
—104x—195y + 65 = 85x — 204y +17
0 =189x -9y — 45
A_ 189 2

= =—=21
-9 1

mbiaec tor B

*** Note that the angle bisectors of intersecting lines are perpendicular as proven in geometry ***

26/M2 y=mx+5, (0,0), d=4
O=mx—y+5 with A=m, B=-1, C=5, x,=0, y,=0
Ax, +By, +C 2 57 Y
g=N YT — [ 1] :[—_} N
A + B " 4
O)+(-1)(0)+5
4 _ (M(0)+(=N(0) L2
) + (1) 16
25 16
4= "6
_ 2
m° +1
_5 2:2
4 = - 16
m-+1 ) 7
4m” +1=-5 m=s 16 v
H’I2+1=— — = ié
4
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