10.3.3 'I‘wb point form
Let P(x, y) be any point on the line passing through the two
points A(x,, yl) and B(x,, ,)
Y2 =N
x2 —xl 3

The slope _of the lu)eAB ism=

- The equétion of the line ABisy—y =m (x'— x,)

(point - slope form)

. /
A(x,, )

P(x, y)
B(x,, 1)

/

Fig. 10.22 .



. The equation of the line is y —y, = [yz -i" ](x._xl)
Y~Nh _X—%
" y-n xm-x
Example 24
Write the equation of the line through the points (1,-1) and (3, 5) (NCER
Solution .
Let A(1,-1) and B (3, 5) be the points.

EquanonofABls Y=n _ x-x

.:>y+l—3x 3 : = 3x-y—-4 =
Example 25 |
The vertices of AABC are A(2, 1), B(-3, 5) and C(4 3)
i Write the coordinates of the midpoint of AC. , e
iL.» Find the equation of the median through the vertex B. (September 2013
Solution ' '
i Let D be the midpoint of AC.
Ipe [2+4, 1+3) 3.2)
2 2

il Zon” . Y= _x—Xx
il Equatlon of BD is e - | i
y—35 x+3 . ,
2-5 343 .
y—5_ x+3 | |
3 6 | _ C
=6(y—5)=-3(x+3) .
=6y—-30=-3x-9
=3x+6y—-21=0
=>x+2y—-7=0

.. Equation of the median throughB:sx+ 2y—-7=0

==




< be a line (which is not parallel to x - axis

oxiS) intersecting the x - axis at the point A (@, 0)
and - axis at the point B (0, b). Then ‘@’ is called the
and );e-roep of /and b’ is called the y - intercept of /. The
x-I07 — at AB of the line / is called the portion of the

:m: sl:gm pwd between the axes.
" line 7 makes y - intercept ‘b’ and x - intercept ‘a’
1fa en the line / intersects the y - axis at (0, b) and the o a
e s 2t (@ 0 Fig 10.23
x- o

>~

©.0) -
e
—>X

£ 0 Fig. 10.24

—

Slope - intercept form of a line

Let “c’ be the y - intercept ofaline/ havmg slope m, then the line passes through the point (0, ¢).

Equation of the line is y —c=m (x—0) (point - slope form)
i.e.,, y=mx + c, is the equation of the line in the slope - intercept form.

© The equanon of a lme w1th slope m and x - intercept ¢

Example 26
Find the equation of the line with slope 3 and y - intercept —2
Solution ,
Slope, m =3, y - intercept =—2
The equation of the line is y =3x -2 :



Example 27
Find the equation of line intersecting the x - axis at a distance of 3 units to the left Ofﬁ'eor

with slope — 2. . (NCER';’

Solution
Slope m=-2,x - interceptd = -3

. The equation of the line is y = m(x — d)
=>.v--2(x (-3))
= y=-2(x+3) —2x+y+6=0

Another Method
Here, point on the x axis is (-3, 0) and slope = 2.
.. Equation of the line is y — 0 =—2(x + 3)
= 2x+y+6=0
Example 28

Write the equation of the lines for which tan6 = -;— , where 0 is the inclination of the line ang

.. . 3 . . .
i y-intercept is 7 ii. x-interceptis4 (NCERT)
Solution
Slope of the line m = tan® = %
' -3

. .
i. Equation of the line with slope m = > and y intercept ¢ = EX isy=mx+c

. . L 1
ii. Equation of the line with slope m = ) and x interceptd=4 is
y=m(x - d)

1
=>y=—(x—4
y 2(Jr )

=2y=x-4
=x-2y-4=0

10.3.5 Intercept - form

-

Let the line / intersect the x - axis at A and y - axis at B havingx - mtercept ‘a’ and
y - intercept - ‘b’.

. Coordinates of the points A and B are (a, 0) and (0, b).




. b-0
Equation of ABis y—0= ( ] (x—a)  (Two-point form)
-b . | —(x-a) e
y‘(")(x'a) % a =5t
X +!.- =1 is the equation of a lme in mtercept form
a
Find the equation of the line, Whlch makes intercepts —3 and 2 on the x and y-axes
respectively- ' (NCERT, March 2013, 2014)
-} n . . . 5 .
waandbbetheimnrceptsoﬁthexandyax_es. & .
...a=_,3,b=2. ] . ;

The equation of the line is £+%—-__-1
L a

:>—x-+1=1
-3 2
—=2x—3y=-6

Examl;le 30
_Find the equatlon of a line that cuts
- through the point (2, 3).

Solumm
Let the mtercepts made by the line on the axes is ‘a’

off equal'intércepts on the coordinate axes and passes

(NCERT)

Equatlon of the line in intercept form is — * 5L =1 i€, X +Y T A crininicnees (1)
a a .
Smce(l)passesthrough(Z 3), we get 2+3=a, Ha=5. ‘
Substitutea=5 in (1), we get x+y= 5 is the required equation of the line.
Example 31
oint (3,4) and whose intercepts on the

Find the equatlon of the line which passes through the p
‘axes are equal in ma.gmtude but opposite in sign. _ »

| Solution
Let each mtercepts be ‘a’ and ¢

Smce(l)passesthrough(3 4),weget3 —4=a, ::>a——1
Therequu'edequatlonlsx y=_10,-x y+1—0

—!—-1 orx—y=a

— a’. Equation of the lineis =+
a —a



Example 32 T
Find the equation of the line SSIU DM |

through the point (2, 2) and The equat:on of the hne in the intercept foﬂn rs o
cutting off intercepts on the axes X " o A T Mo
whose sumis9  (NCERT) x-mtercept»a y-intel'cep_tc,ff ._1.{: _,
Let a and b be the intercepts along the x and y axes
Gwen at+b=29
“b=9-a
X Yy

Equation of the line in the intercept form is -E —b— =

Since (2, 2) is a point on this line, we get
2 2 '

-+E =1 =32a+2b=ab
=2(a+ b)=ab
=29 =a®-a)

=ad-9a+18=0
=@-3)(a-6)=0
—=a=3ora=6

.When a = 3 b=6and whena =6, b=3

P4 ¥
_+._
. Equation of the lines are — 3 6 =1 or 673 1

i.e., The equation of the lines are 2x + y=6o0r x+2y=6

10.3.6 Normal form

_ Consider a non - vertical line ’. Let ‘p’ be the perpendicular distance from the origin to the

line and @ be the angle made by the perpendicular with the x - axis. Let A be the foot of the
perpendicular from the origin to the line ‘/’. Therefore OA =p, ZXOA =0 (in fig. 10.27(i)). Then
the different positions of the line ‘7’ in the xy - plane is given below. - "

X'




I : ’
Mo ox
X' r o
! b
A
‘l v
Y 7}
(i) Fig 10.27 @) ]

Draw AM perpendicular to x - axis ‘ )
x coordinate of A=OM =p cos® and y coordinate of A=AM = p sinw®
Alsthepomt(pcosco,p sin®)
Sin® .
COS®

Slope of OA =tan® =

| o . ) ' . - . ) ) B : 1 _ — COS®
Since t#e line / is perpendicular to OA, Sl"?" afling { slope of OA

SIn®
—COSM
sinw

~.Equation of line /is y—p sin® = ( ) (x— p cos®) - (point - slope form)

ysin® — psin’® = xcos® +pcos"0) = xcos®+ ysin® = p(sin’® +coszco)

—xcos® +ysin® =p _
Equation of line in the normal form is xcos® + ysin® =p

Example 33

Find the equation of the line which has the length of the perpendlcular from origin to the line as

4 units and the perpendlcular segment on the line / makes an angle of 30° with the positive

direction of x - axis. _ _ . .
Solution '

The equation of a'line in the normal form is xcos® + ysino=p
"Here p=4 and o»=30° . The equation is x cos30°+ y sin30° =4



i-e-s“\gix+%y.=4 = \f3x +y—-8=0

Example 34
Find the equation of a line whose perpendicular distance from the ongm is 4 units ang

t
which the normal makes with the positive direction of x-axis is 15°. hea"

| (NCg
Solution vy kr)
Here p =4, ®=15°
The equation of the line in the nonnal form is

xcos® +ysin® =p

i.e., xcos15° + ysin15° =4 |
x(3+1)  y(3-1 s .7 M
(B+1) o(B-1) - )

.i.e., 2 -2\/5 | | X'e -4 15 \“ﬁx
_(\/§+l)x+(\/§—])y_g\/§=0} ' o

Example 35 ~
In the figure given below, the equation of the line AB is ...... ; (June 2008)

Solution ' ‘ -

Given the perpendicular distance from the origin to

AB = 5 units and angle between the perpendicular

' - T T :
and positive x - axis (®) = 5 + 3
. Equation of AB isx cos® +ysinw = p

or xc’os(£+£) +ysin(£+£) =5
2 3, 2 3/

T T
or —xsing +ycqs§=5 ‘ : ' & %

| -Ji [ 1] . ‘ 7 o
—J_x+y=10' or V3x—y+10=0 '
Example 36
By using the concept of equation of a line, prove that the three points (3, 0), (—
(8, 2) are collinear. 7
Solution - ) '\\
Let A(3, 0), B(—2,-2) and C(8, 2) be the given points

> &

2, —2)and
(NCE_RT)



x-3  y-0
-2-3  -2-0

-.Equation of AB is

x-3 ¥y
Substituting the coordinates of C(8,2) i : '
is true. (8.2) in the equation of AB, we get 2(8) —5(2) -6 = 0. which

. The point C lies on the line AB. Hence A, B, C ;';1re collineér




