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CHAPTER 23

Straight Lines
Distance, section and locus

DISTANCE

d= /(22 — 1)+ (yo — 1)?

SECTION FORMULA

(mxz +nx1 mys + ny;

, ) internal; m — —m for external
m—+n m-+n

AREA OF A TRIANGLE

1
A= 5\%1(3}2 —y3) + za(ys — 1) + z3(y1 — u2)]

Centres of a triangle

CENTROID
G:(m—i-mz—l—a:g y1+y2—|—y3>
3 ’ 3
INCENTRE
7— (a:z:l + bxy + cxrs ay1 + by + cyg)
a+b+c a+b+c
EULER LINE

O, G, H collinear; HG:GO=2:1

O circumcentre, H orthocentre.

Equations of a line

x
Yy = mx + ¢ y—1y1=m(x—x1); 54—%:1; xcosa+ ysina =p
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TWO POINTS

Y2 — Y1
Yy—yr = (z — 1)
L9 — T
PARAMETRIC
T—® _ Y~ _ ,
cosf sin 6
Angle, distance and position
ANGLE BETWEEN LINES
tanf = ’ ‘ m m 1: mm 1
1 + myme ” 1 2 17762
POINT TO LINE
d— laz1 + by1 + ¢|
va? + b?
PARALLEL LINES
_ c1 — ¢
va? + b2
FOOT AND IMAGE
T — I — Uy axri +by +c 2(axy +by; +c¢) .
i . i (foot), = — (az, + by + ) (image)

a b a? + b? a? + b2

SAME SIDE

P,Q on the same side of az + by + ¢ =0 <= (az1 + by1 + ¢)(ax2 +by2 +¢) >0

Family of lines and pair of lines

FAMILY
L1 4+ AL2 = 0 passes through L; N L2
CONCURRENCY
al b1 C1
a bz Co| = 0
a3 by c3

ANGLE BISECTORS

ar+biyt+c  axt+bytc

PAIR OF LINES

az’ +2hxy +by  =0: tanf = ————; Lifa+b=0
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REPRESENTS A PAIR

ax? + 2hay + by? + 29z + 2fy +¢c=0: abc+ 2fgh —af? —bg*> —ch®> =0
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