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CHAPTER 23

Straight Lines

Distance, section and locus

DISTANCE

SECTION FORMULA

internal for external

AREA OF A TRIANGLE

Centres of a triangle

CENTROID

INCENTRE

EULER LINE

collinear

 circumcentre,  orthocentre.

Equations of a line

d = (x − x ​) + (y ​ − y ​)2 1
2

2 1
2

( ​,  ​) 
m + n

mx ​ + nx ​2 1

m + n

my ​ + ny ​2 1 ; m → −m 

Δ = ​ ​x ​(y −
2
1

1 2 y ​) +3 x ​(y ​ −2 3 y ​) +1 x ​(y ​ −3 1 y ​)2

G = ( ,  ​)
3

x ​ + x ​ + x1 2 3

3
y ​ + y ​ + y ​1 2 3

I = ( ​,  ​)
a + b + c

ax ​ + bx ​ + cx ​1 2 3

a + b + c

ay ​ + by ​ + cy ​1 2 3

O, G, H   ; HG : GO = 2 : 1

O H

y = mx + c; y − y ​ =1 m(x − x ​);1 ​ +
a

x
​ =
b

y
1; x cosα + y sinα = p
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TWO POINTS

PARAMETRIC

Angle, distance and position

ANGLE BETWEEN LINES

POINT TO LINE

PARALLEL LINES

FOOT AND IMAGE

(foot) (image)

SAME SIDE

on the same side of 

Family of lines and pair of lines

FAMILY

passes through 

CONCURRENCY

ANGLE BISECTORS

PAIR OF LINES

if 

y − y ​ =1 ​(x −
x ​ − x ​2 1

y ​ − y ​2 1
x ​)1

​ =
cos θ
x − x ​1

​ =
sin θ
y − y ​1

r

tan θ = ​ ​ ​;
1 + m ​m ​1 2

m ​ − m ​1 2
∥:  m ​ =1 m ​;2 ⊥:  m ​m ​ =1 2 −1

d = ​

​a + b2 2

∣ax ​ + by ​ + c∣1 1

d = ​

​a + b2 2

∣c ​ − c ​∣1 2

=
a

x − x1
​ =

b

y − y ​1 − ​ 
a + b2 2

ax ​ + by ​ + c1 1 , = − ​ 
a + b2 2

2(ax ​ + by ​ + c)1 1

P ,Q  ax + by + c = 0 ⟺ (ax ​ +1 by ​ +1 c)(ax ​ +2 by ​ +2 c) > 0

L ​ +1 λL ​ =2 0  L ​ ∩1 L ​2

​ ​ ​ ​ ​ =
a ​1

a ​2

a ​3

b ​1

b ​2

b ​3

c ​1

c ​2

c ​3

0

​ =
​a ​ + b ​1

2
1
2

a ​x + b ​y + c ​1 1 1 ± ​

​a ​ + b ​2
2

2
2

a ​x + b ​y + c ​2 2 2

ax +2 2hxy + by =2 0 :   tan θ = ​;
∣a + b∣

2 ​h − ab2
⊥  a + b = 0
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REPRESENTS A PAIR
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ax +2 2hxy + by +2 2gx + 2fy + c = 0 :   abc + 2fgh − af −2 bg −2 ch =2 0
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