4 GENERAL EQUATION OF A LINE

In the earlier section we have dlscussed various forms-of the equation of a line. All the
ns are first degree equations in two variables. We also studied that the graph of a first
equation in two variables is always a straight line. Thus equation of the form Ax + By+C =0,
Aand B are not zero simultaneously, is the general equation of the line.

equﬂn
degree 4

where
10.4.1 Different forms of Ax+By+C=0

‘In this section, we dlscuss the procedure to reduce the general equation of the line
Ax+By+C= 0 into slope - intercept from, intercept form and normal form.

4. Slope - intercept form
Consider the equation Ax + By +C =0, then By =—Ax- C

B

—A  —coefficient of x
B - coefﬁclent of y

-A -=-C
If B#O?then y=?x+——- which is of the formy=mx+c

=. Slope of the line, m =
fB=0, then x= —Ag which is a line parallel to y -axis whose slope is not defined.

'Example 37

Reduce the equation of the line J_ 3x+ y—8 =0 in to slope - intercept form
Solution , '

The equation of the line is y = —3x + 8 which is in the slope - intercept form.
Example 38 | D ‘

Find the angle between the lines y—«/—'x 5=0and 3y - x+6 0
Solution | - '

The lines are y—/3x—5=0 =>y=\/§};+5- ...... @)

's/§y—x+6'=0 =3y=x-6
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Let slope of (i) be m, and that of (ii) be m,.
1 :

I = _\/—3_3 "12 = -ﬁ

Let 6 be the acute angle between the lines

1 \/‘ 1-3 .
=¥ | I/l l1=3] 1
my =y | _ NE] _ J3 - 1\[:,7 =_J_§.
1+ mym, 1+_l_>-<\/'3‘ 2 -2

= .

S tanf =

' 1

tan =— =0=30°
\/5 .
.. The angle between the two lines are § and 180° — 9.
i.e., 30°and 150°
b. Intercept form

Consider the equation Ax + By + C 0. Then Ax + By =

If C+0, then ﬂ-5—&__1

. : - -C -C

X e
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which is of the form

- y
X - intercept + y -intercept

=1

—constantterm
coefficient of x
-C - éonstan_t term

¥ - iniercept = B coefficientof y

e =
. X - Interce = =
PL= "4

If C=0, then the line passes through the origin and has zero mtercepts
Example 39

Convert the equatlon of the ]me 2x —3y

+6 =0 into intercept form.
Solution

The equatlon of the lme 1S 2x — 3y +6=0
ie,2x-3y=—¢6

- Dividing by — 6, we get



-6 - x ) . ;
3 —— or ——-+—2— = 1, is the intercept form.

__,};.—-_-_6 B

mple 4 s
pxamP tionof a straight line is 3x — 4y + 10=0.

i. slope-intercept form

ii. slope : | - (March 2014)
iii. x and y intercepts (March 2010, September 2010, NCERT)
ie lineis3x—4y +10= 0‘

3 10
or y= fo”r 1 is the slope-intercept form.

5,,1;;::‘011 o
The equation of tl

o, —dy=-3x—10
ation of the line is In the form y =mx+c (from (i)

il

i Theequ
3
~.Slope= 7 » ,
The equation of the line is 3x —4y+10=0
- - _constantterm —10
yintercept = Coefficient of x 3
) — constant term — 10 5
y-intercept = o ctficient of y | —4 R

Example 41
Consider the points A(2, 3) and B (4,5)
i Find the slope of the line passing through the points A and B.

i Find the equation of the line passing through A and B.

iii. Find the x - intercept of the above line. (March 2011)

Solution

i Slope of AB= “2—— =
i. Slopeo " 1—2

m-n _5=3 _2_,
s =1

, 1
ii. | Slope of AB, m =_"1 .A(2,3) isapointon AB..
Equation of AB : y—y, =m (x—x,)

y—3=1(x-2)
_ x-y+1=0 _
. ii. To obtain the x - intercept, put y = 0 in the equation of AB.
~x=-—1" . x-intercept=—1

Another Method of (iii)
The equation of the line is x—y+1=0
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= — =]
1

—constant term
coefficient of x

x - intercept =

c¢. Normal form
Consider the equation Ax + By + C =0, then - Ax — By = -
If C is negative, make C positive by multiplying the equation by — 1,

—A B _
. =i 2 2 t i y S e s,
Dividing by vA* +B swege (———Az + B2 A2 + B2 «/A2+Bz ............ ()

Now (coefficient of x)? + (coefficient qf Py =1
Hence (1) is in the normal form. x cos® +) sinw =P,

-B
where p = ﬁ,cosm—m smco=W
Example 42
Reduce the equation of the line Bx+ y—8 =0 into normal form.
Find the values of p and o ' . . (N CERT,_ March 0,
Solution _

We have ng+y=8

=, | 3 1
Dividing by /(3)> +(1)* = +3+1 =2 we get, %’”53’ =

ie,p=4 cosoo:—3 ; sinm=—l—, oo =30°
2 2
=. The equation of the line in the normal form is x cos30° + ysin30°=4

Condition for parallelism and perpendicularity of lines

Ax+By+C, =0 éndAzx+B3y+C2=0whereBl, B,*0

' | —A —A
Slope of Ax + B,y +C, =0 is m, = —=L, Slope of Ax + B2y+ C,=0ism,=—
. . . ] 2
When the lines are parallel, their slopes are equal.
' —A _ —A, hich i A, B, >
e., m, ——e — = —
i. =m, = B, g, » Whichis A, B,

When the lines are perpendicular product of slopes =—1.

—A; ) (-A - AA, |
[_]_J [-__2“] ==L = B ==l = AlAz + Ble & 0




The lines Ax + By + C, =0 and Ax + B,y + C, = 0 are parallel if A—l=— ‘and
perpendicular A A_+ BB, =0.




