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STRAIGHT LINE

SYNOPSIS AND FORMULAE

Inclination of a Line

i. The angle between the line and the positivedtion of x-axis is called the inclination of

the line.

ii. If “© is the inclination of a ling thé ig Is the inclination of its perpendicular line
according ab is acute or obtuse.

iii. Inclination of parallel lines are equal.

Slope of Line

I. If *© is the inclination of a line, then ‘tali is called its ‘slope’ and is denoted by ‘m’.

ii. The slope of a horizontal line (i.e. a linergidel to x-axis) is zero.

iii. The slope of a vertical line (i.e. a line pendicular to x-axis) is not defined.

iv. The slopes of parallel line are equal.

v. If my, m, are the slopes of two mutually perpendicular linken mm, = -1

(non vertical).

vi. The slope of a line passing through A(%), B(X;, Y2) is % when X; # Xo.
]

vil. If a line cuts x-axis at A (a, 0) and y-axsB (0, b),then the slope of ABi_sa,?, where

‘a’ is the x-intercept and ‘b’ is the y-inbept.

Different forms of a Straight Line

I. Slope-intercept Form: equation of the line having slope ‘m’ and y-inggt c is
y =mx + C.
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ii. Point-Slope Form : equation of the line having slope ‘m’ and passhmgugh the point

(%, Y1) ISy — ¥ = m(X — %)

iii. Two-point Form: Equation of the line passing through points {) and (% Y») is

y—y=22"0 (x—x).
-%

X5

iv. Intercept Form: Equation of the line which has x-intercept ‘a gnidtercept ‘b’ is

o | x
+
o<
I
H

v. Normal or perpendicular form: Equation of the line having ‘p’ as its perpendasul
distance from the origin anda* as the inclination of its normal from the origims

X cosa +y sina = p, (0< a < 360).

vi. Symmetric Form: Equation of the line passing through, () and having inclination®’

with the x-axis is>—2 = Y~ A =+ r whered + % and ‘r’ is the distance of (xy;) from

cosd sind

(x, y) along the lien. The parametric equationssginmetric form are x =x+ r cos®,

y =Vy; + r sinB, where |r| is the distance between (X, y) andyg
General form of Straight Line:

Every first degree equation in x and y is ax +tbgy = 0, (a, b} (0, 0) represents a straight

line.
i. Slope of the line :_b_a
2 gl -C
il. X-intercept =—.
a
. —C
iii. y-intercept :F'

_c?

iv. Area of the triangle formed by this line ain@ tcoordinate axes 21ab|
a
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. ... |c]|
v. Length of the perpendicular from the orlglnjs:
a? +b?

|ax + by + |

Va2 +b?

vi. Length of the perpendicular fromy (%) is

vii. The distance between the parallel lines dy+ ¢ =0,ax+ by +¢=01is |C]_2_C22| A
a“+b

Equation of the line passing though,(y):

I. And paralleltoax + by + c =0 is a(x Ppx b(y — y) = 0.

ii. And perpendiculartoax +by+c=0is b (xp—a(y—y) =0.

If slopes of two lines are ynm, and 0 is the acute angle between them, then

tan =

m-m|
1+mm,

Equation of any line passing through,(%,) and making an angle with the line

ax+by+c=0is y—y=tan @+ a) (x—xl),wheretarez%:.

Let the equations of two lines befax+by+cg=0andkh=ax+ by + =0

I. any line passing through the intersection pFl0 and L =01is Ly + AL, =0.

ii. The point of intersection of,Ll= 0, L, = 0 is(blc?_ 06 G3- CQQJ.

ab -8l @, .y
ii. If O is the acute angle between E 0, L, = 0 then cos = |a1a2+blb2| ,
\/aiz+b12\/a22+ b22
tan@ = ‘M and simd = [ab, -~ a,h) .
a3+ hbb \/a12+b12\/a22+ b,?
iv. Condition for Ly = 0, L = 0 to be parallel it =2 » &
8y b ¢

v. Condition for Ly = 0, L, = 0 to be perpendicular isaa + bb, = 0.
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vi. Condition for Ly = 0, L, = 0 to be coincident i i = b 4
a, b o

The ration in which L = ax + by + ¢ = 0 divides fivee segment joining xy,) and (%, Y»)

is ‘L_'-n Where Ly; = ax + by, + C; Lo = ax + by, + C.
22

The points (x, y1) and (%, y,) are on the same side or on the opposite sidds of0

according as the signs of4l-L,, are the same or different.

Equation of the angular bisectors of the two lings+ by + g =0and x + by + 6, =0

are AXTRYHG_ ax By ¢

ax+thy+tq_ ax hy 6.

va'+b®  Ja’+b’

I. If ¢y, G, are positive, therL Is the bisector of the angle containing

the origin.

ii. If ¢4, G are positive, therf”? Byt G { gx by QJ is the bisector of the angle not

V&’ +b?* V&' + by’
containing the origin.

iii. In the case of the bisector of the angle eamihg the origin, the angle between

ax+by+c=0,ax+by+c=0,is acute or obtuse according g & b,b, <0 or > 0.

slo-af o

Area of the triangle formed by y =+ ¢, y =mXx + G, Yy = mX + G iS 2‘ |

Area of the parallelogram ABCD ig% where R, P, are the distance between the parallel
Sin

sides and is the angle between the adjacent sides of thalelgram.

Area of the parallelogram flowed by the lingg & by + ¢, = 0, ax + byy + d; = 0O,

X + b2y+C2:0, ax + b2y+d2:0|s|(c.l._dl)(02_d2)|
‘ ab, - a,b

www.sakshieducation.com



16.

17.

18.

19.

20.

www.sakshieducation.com

The foot of the perpendicular from ((xy;) on to the line ax + by + ¢ = 0 is

(Xg + 8\, y; + DA), whereA =- ax+thby+c
a’+b®

The image of the point (xy;) w.r.t. the line ax + by + ¢ = 0 is (¢ a\, y; + bA),

where A= —2(%}.
a“+b

The distance of the point R(xy;) from the line ax + by + ¢ = 0 in the direction kitay an

| ax+by+c |

angleb with x-axis is| D+bsing|’
aco Si

Let (x, 1) divide the segment AB between the coordinate ax#ése ratio\ : .

The equation of AB is))l(l—x+% =+
1

In-centre of the triangle formed Iy + my + n = 0 and two coordinate axis is

alb| b|al
(|a|+|b|+da2+b2’ at bbbty &+ B

line on the axis.

J Where ‘a’ and ‘b’ are the intercepts made by the
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