PaPeR 2 (THE LINE)

2.3 THE PERPENDICULAR DISTANCE FROM A POINT TO A
LNE (PIL)

[A] THE IpEA: We want to find a formula for the perpendicular
distanced. K:ax+by+c=0

p(xl’ yj_)

[B] Proor

g(x —dcosa ,y - dsimx )

K:ax+by+c=0
1.qO0KO a(x-dcosa )+ b(y— dsim f &= 0

0 ax + by + c= d aosa + bsinx )

2. Slope oN = tana =2 sinceN 0 K vaZ +b?

aa N bhb
Jai+b? Jai+ b

a’+b? JaZ+b?
SR N PN
vJa? +b?

30d= lax + by + ¢ :|a)f+ by+ [

acosa + b sinay Ja2 +b?

Jacosa +bsim =

121



PaPeR 2 (THE LINE)

|PIL| _ |PointintoLine|

REMEMBER IT AS: d = = _
JPYL . /PYthagoranLine

NoTEs
1. Mod on top to ensukis positive.
2. Itis very important as it is used a lot in the circle.

[C] TyPES oF PROBLEM
Tvype 1. To FIND THE PERPENDICULAR DISTANCE FROM A POINT TO A
LINE

(Example 10: Find the perpendicular distance frp(2, -3) to )
the lineK: 4x-5y+ 1 = 0.

SOLUTION

p(-2, -3),K: 4x-5y+1=0

go [PIL| _l4C2)-5c3+1_ |8 _ 8 _8/al
JPYL  [@2+(Bp Va1 Va1 4

- J

TypPE 2. TO FIND THE PERPENDICULAR DISTANCE BETWEEN PARALLEL
LINES

fExampIe 11: Find the perpendicular distance between the )
parallel lineK: 2x-3y+ 1 =0and.: 4x-6y-5=0.
SoLuTIOoN

p(=3,0) STEPS
K:2x-3y+1=0 | 1. Choose a poirgon one
line.
d 2. Cross out this line.
] 3. PIL p with other line.
L:4x-6y-5=0

Od= |4(—%)— 6(0)- 3 _ 7 _ 7\/E3, TRICK
16+ 36 J52 26 If PIL = O the

. point is on the
line.
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PaPer 2 (THE LINE)

TvypE 3. To FIND THE EQUATIONS OF LINES OF A GIVEN SLOPE AT A
CERTAIN DISTANCE FROM A FIXED POINT

(Example 12: Find the equations of the lines of slopevhich |

are +/20 units from 4, -2).

SOLUTION Kix-2y+k=0
d =420
a=1PY _ 35 p(4, -2)
PYL STEPS
A+ A+K 1. Draw a simple one line
0 7‘ ‘ =420 picture.
V1t4 2. Write the line with slope
0 k+8=100 k+8=+10 | L asx-2y+k=0,
Ok=2-18 3. The PIL formula gives
OK:x-2y+2=0 both answers because of
e _ modulus.
K,:.x-2-18=0

dicular to X - 2y + 1 = 0 and2+/13 units from (-1, 4).
SoLUTION

|P|L| Ki2x+3y+k=0
d=—m=2x/f’a d=2J13
p(_1!4)

\—2+12+ k\
- 1=2v13
Ja+9

O |k+10 =260 k+ 10=+ 26

Ok=16-36
0 K;2x+3y+16=0
K, 2x+3y-36=0

Example 13: Find the equations of the lines which are perp¢

- J
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