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Introduction:

The system which helps us to locate the position of an object is called the coordinate system.
The two-dimensional coordinate system is introduced on a plane with the help of two straight
lines namely X' OX and Y'OY. These two lines are known as x-axis and y-axis respectively and the
two lines taken together are called the coordinate axes or the axes of coordinates.

The x-axis is horizontal and is directed from left to right and the y-axis is vertical, which is

directed from bottom to top. These two axes are mutually perpendicular to each other at a point
O called the origin.
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Coordinate Plane:

The coordinate axes divide the plane into four parts. These four parts are called quadrants,
G th part) numbered I, 11,111, IV anticlockwise from OX. Thus, the plane consists of the axes

and four quadrants, is known as XY — plane or Rectangular Cartesian coordinate plane or
Euclidean plane and is denoted by R X R or R?.

i.e.RXR={(x,y):x,y ER}
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Coordinates of a Point in Cartesian Plane

Let P be any point in a plane. If the distance of P from the y — axis is x and the distance of P
from the x — axis is y, the coordinates of a point P are (x, y). Here x is called the x —
coordinate or abscissa and y are called y —coordinate or ordinate.

Thus, for a given point, the abscissa and ordinate are the distances of the given point from

the y — axis and x — axis respectively.

The coordinates of a point on the x — axis are of the form (x, 0) and a point on the y — axis are
of the form (0, y). Thus, if the abscissa of a point is zero, it would lie somewhere on the y — axis
and if its ordinate is zero it would lie on the x — axis.

The coordinates of origin O are (0, 0).

There is one to one correspondence between the set of points and the set of ordered pairs of

real numbers.
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Sign Convention of Coordinates:
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Distance between two Points

The distance between any two points in the plane is the length of the line segment joining them.

The distance between two points P(x4,y1) and Q(x3,Y>) is given by

IPQl = V(x2 —x1)% + (2 — y1)?

The distance of any point P(x,y) from the originis |OP| = /x? + y?
The distance of any point P(x,y) from the x — axis is |y|.

The distance of any point P(x, y) from the y — axis is |x|.

Example: Find the distance between the following points.

(i)(2,—3) and (—7,0)
Sol: The given points are P(2,—3) and Q(—7,0).
So, |PQ| = /(=7 — 2)2+ (0 + 3)2= 3V10 units
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(ii) P(acosa ,a sina) and Q(a cosp, a sinf)

Sol: |PQ| = /(a cosf — a cosa)?+ (asinf — a sina)?

= Ja2 (cosp — cosa)?+ a%(sinf — sina)?

= a+/cos?B + cos?a —2cosacosf + sin?B + sina — 2 sina sinf

= a+/(cos?B + sin?B) + (cos?a + sin2a) — 2( cosa cosB + sina sinp)
= a\/1+ 1—2cos(a—p)

= a+/2{1 — cos(a — B)}

=a\/2 x25in2<a;ﬁ)
= 2asin<a;'8>
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Section or Division Formulae

Internal Division:
The coordinates of the point P which divides the line segment joining the points A(x4,y;) and
B(x,,y,) internally in the ratiom : n are

mx, + nx; my, +ny;

( m+n ° m+n )

External Division:
The coordinates of the point P which divides the line segment joining the points A(x;,y;) and
B(x,,y,) externally in the ratiom : n are
mx; —nxy my; —ny;
( m—-n ' m-—n )
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Example: Find the coordinates of the point which divides the join of (—1,7) and (4, —3) in the
ratio 2 : 3 (i) internally (i) externally.
Sol: Let the given points are A(—1,7) and B(4, —3).

(i) Here, P divides AB internally in the ratio 2 : 3. So, the coordinates of P are
(2><4+3x(—1) 2x(—3)+3x7

243 ’ 243 ) e, (1,3)
(ii) Here, P divides AB externally in the ratio 2 : 3. So, the coordinates of P are

(2><4—3x(—1) 2><(—3)—3><7)i e (_11 27)
2-3 ! 2-3 Y !
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Mid —Point Formula

If P be the mid-point of the line segment joining the points A(xq,y;) and B(x,,y,), then the

coordinates of P are
(x1+x2 Y1+J72)
2 2
Example: Without using distance formula, show that the points (—2,—1), (4, 0), (3,3) and
(=3, 2) are the vertices of a parallelogram.

Sol: Let the given points are A(—2,—1),B(4,0),C(3,3) and D(-3, 2).

Now, mid-point of AC is (_22+3,_12+3) = G ,1)

and mid-point of BD is (%,Ozi) = G ,1)

We get mid-point of AC = mid-point of BD. Thus mid-points of both diagonals are coinciding
each other. Hence, the points A4, B, C and D are vertices of a parallelogram.
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Centroid of a Triangle

If G is the centroid of a triangle whose vertices are (xq,y;), (x2,V,) and (x3,y3) , then

. X1 +Xa+X3 Yi+ya+
coordinates of G are ( 1 32 3 N1 y; y3)

The centroid divides each median in the ratio 2 : 1.
Example: If the vertices of a triangle are P(1,3),Q(2,5) and R(3, —5), then find the centroid of

alAPQR.
Sol: The coordinates of the centroid G are (1+§+3 , 3+§_5)

=(35) =1
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Area of a Triangle

IfA(xLyl), B(x,,y5) and C(x3,y3) are the vertices of an A ABC, then the area of the triangle is

> 1[x1 (Y2 — y3) + %2(y3 — 1) + x3(y1 — y2)] |
NOTE:
» The area of any triangle is always non —negative
» If the points A4, B, C are collinear, then the area of the triangle is zero.

lex1(y, —y3) +x(y3 —y1) + x3(y1 —y2) =0
» Using area formula, we can determine the area of any polygon of n sides.

Example: Find the area of a AABC, whose vertices are A(6,3), B(—3,5) and C(4, —2).
Sol: Area of the triangle ABC = % |6(5+2)+ (—3)(—2—-3)+4(3-15)|

1 49 .
= E|6 X7 —3(=5)+4(-2)| = > sq.units
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Example: For what value of k are points (k,2 — 2k), (—k + 1,2k),(—4 — k, 6 — 2k) are
collinear.

Sol: Since the points are collinear, so x; (y, — y3) + x,(y3 —y1) + x3(y; —y2,) =0
k(2k—6+2k)+ (—k+1)(6 —2k—2+2k)+(—4—k)(2—2k—-2k) =0
4k* — 6k — 4k + 4+ 4k* + 14k -8 =0

8k*+4k—4=0

2k’ +k—-1=0

Rk-1(k+1)=0

k=-,-1

Ul iy

. . . 1
Hence, the given points are collinear for k = S or k=-1.
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Inclination of a Line

A straight line is a curve, such that all the points on the line segment joining any two points of it
lies on it.

An angle 8 made by the line with positive x — axis in an anti-clockwise direction is called the
angle of inclination of a line. A line in coordinate plane forms two angles with the x — axis,
which are supplementary. Thus 0 < 68 < 180°.

AY
The inclination of the x — axis or any line [+
parallel to the x — axis is 0°. 5
The inclination of the y — axis or any line / IS
parallel to the y — axis is 90° X 0 / A
/.
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Slope or Gradient of a Line

If 8 is the angle of inclination of a line [, then tan@ is called the slope or gradient of the line [ and
it is denoted by m.

i.e.em =tan@

The slope of x — axisism = tan0° =

The slope of a line when 8 = 90° is not defined i. e., the slope of the y — axis is not defined.

The slope of a line is positive or negative according to the line leans to right or left.

1

Example: The slope of a line whose inclination is 150° is tan150° — NS

Example: Find the slope of the line making inclination of 60° with the positive direction of
the x — axis.

Sol: Here inclination of the line is @ = 60°. Therefore, the slope of the line is m = tan60° = V3

g0

g

PUBIESCHOL



Slope of a Line Joining two Points

Let A(xq,y,) and B(x,,y,) be two given points. Then the slope of the line segment joining AB is
Y2 =01
X2 — X1

m =

—4-2
=-3
3-1

Example: Find the angle between the x — axis and the line joining the points (3,—1) and
(4,-2).

Sol: The slope of the line =

Sol: The slope of the line = _42_+31 = —1.
If 8 is the angle between the x — axis and the given line, then tanf = —1

=60 = 135°
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Example: A ray of light coming from the point (1, 2) is reflected at a point A on the x — axis and
then passes through the point (5, 3). Find the coordinates of point A.

Sol: Let the coordinates of point A be (x, 0). From the figure, the slope of the reflected ray is
given by tanf = % )

Again, the slope of the incident ray is given
by tan(r — ) = —=

x—1

= —tanf = ——— = tanf =
x-1 3 x—1

From (i) and (ii), we get =
= 3x—-3=10—2x=>x="
Therefore, the required coordinates of the

point A are (15—3 , 0).
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Angle between Two Lines

Let [; and [, be two lines and their inclination are 6, and 6, respectively. Then, their slopes are

m, = tanf, and m, = tan6,.

If 8 is the angle between [; and [,, then tanf = + L L
1+ mim,
For acute angle, we take tanf = M2~
1+ mims,
For obtuse angle, we take @ = m — 0
XL
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Example: Find the angle between the lines joining the points (0, 0), (2,3) and (2,—2), (3, 5).

Sol: We have m; = slope of the line joining (0,0) and (2,3) = g = %
. 542
m, = slope of the line joining (2,—2) and (3,5) = Pt 7

_ 7-2
If 8 is the angle between then, tanf = + —2—"1 = + < 2 ) = + (%)

1+ mimsy
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o : 1,
Example: If the angle between two lines is % and slope of one of the lines is > find the slope of

the other line.

Sol: We know that the acute angle 8 between two lines with slopes m,; and m, is given by
mo—mq

tanf =
1+ mim,

1
Let m, =5 ,m =mand 60 =%
Now, putting these values, we get

2

1
1+5m

2m—1
2+m

2m—1 2m—1 2m—1
=11 = = =1or

- 2+m 2+m 2+m

= -1

:>1=|
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Condition of Parallelism of Lines

If two lines of slopes m; and m, are parallel, then the angle 8 between them is 0°.

~tanf =tan0° =
2 -0 my =m,

1+ mym,

Thus, two lines are parallel if and only if their slopes are equal.

Example: What is the value of y so that the line through (3,y) and (2,7) is parallel to the line

through (—1,4) and (0,6) ?

Sol: Let A(3,y),B(2,7),C(—1,4) and D(0, 6) be the given points.

Then m,; = slope of the line AB = Z%/ =y—7

6—4
T
Since, AB and CD are parallel,soomy =m,=>y—-7=2=y =09.

and m, = slope of the line CD =
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Condition of Perpendicularity of Two Lines

If two lines of slopes m; and m, are perpendicular, then the angle 8 between them is 90°.

1
~tanf = tan90° = 0
ez 1 mym, = —1
1+ mim, 0
Thus, two lines are perpendicular if and only if product of their slopes is —1.
Example: Line through the points (—2, 6) and (4, 8) is perpendicular to the line through (8,12)

and (x, 24). Find the value of x.

Sol: Slope of the line through the points (—2,6) and (4, 8) ism; = 4?;_62) = %
Slope of the line through the points (8,12) and (x,24) ism, = 2;‘::;2 = %
Since, the two lines are perpendicular, som;m, = —1

1 12
>-X—=—-1=>x=4

3 x-8

g

g0

PUBIESCHOL




Collinearity of Three Points

If A, B and C are three points in XY —plane, then they will be collinear i. e. will lie on the same
line if and only if slope of AB = slope of BC.
Example: Prove that the points A(1,4), B(3,—2) and C (4, —5) are collinear.

—-2-4
3—-1

= -3

Sol: Now, slope of AB =

—5+2
4-3

-3

Also, slope of BC =

Since, slope of AB = slope of BC,so points A, B and C are collinear.
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Locus and Equation to a Locus

Locus: The curve described by a moving point under given geometrical condition(s), is called
locus of that point.

Equation of the Locus of a Point:
The equation of the locus of a point is the relationship that is satisfied by the coordinates of

every point on the locus of the point.

A straight line is a curve, such that all the points on the line segment joining any two points of it
lies on it. < >
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The Straight Lines

Various Forms of Equation of Line

The equation of a straight line is the relation between x(the abscissa) and y (the ordinate) which
is satisfied by the coordinates of each and every point on the line and is not satisfied by the
coordinates of any point which does not lie on the line.

Equation of Line Parallel to x — axis or Equation of a horizontal line

Let L be a straight line parallel to the x — axis at a distance a from it, then the equation of the
lineLisy =aory = —a.

The choice of the sign will depend upon the position of the line according to the line is on the
positive or negative side of the —axis.

. - . A /
The equation of the x — axisisy = 0. AT
y=a ,
% "f" L
'8
X’ < oIt
i— &
¢ X > L -
== M
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Example: Write down the equation of a line parallel to the x — axis and at a distance of 6 units

above the x — axis.
Sol: The equation of a line parallel to the x — axis and at a distance of 6 units above the x —

axisisy = 6.
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Equation of Line Parallel to y — axis or Equation of vertical Line

Let L be a straight line parallel to the y — axis at a distance b from it, then the equation of the
line Lisx = borx = —b.

The choice of the sign will depend upon the position of the line according to the line is on the
positive or negative side of the —axis.

The equation of the y — axisis x = 0.
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Example: Find the equation of the lines parallel to the axes and passing through the point

(=3,5).

Sol: The equation of a line parallel to the x — axis and passing through (=3,5) isy = 5.
The equation of a line parallel to the y — axis and passing through (—3,5) is x = —3.
Example: Find the equation of a line that is equidistant from the lines x = —4 and x = 8.

Sol: Since the given lines are both parallel to the y — axis and the required line is equidistant
from these lines, so it is also parallel to the y — axis and its distance from the y — axis is

% (—4 + 8) = 2 units.

Hence, its equation is x = 2.
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Two — point Form of a Line

The equation of a line passing through two points (x;,y;) and (x5, y,) is

_ =y2_3’1 (x—x1)
Yy—n Xy — %, 1
LY

Pl yy)
_Piy)

P (Xﬁﬁ/
X/ P o N

‘/ 0 >

\'4
Y, ‘v
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Example: Find the equation of the line joining the points (—1, 3) and (4, —2).

Sol: By two —point form, the equation of the lineisy — 3 = 4__2(:51)) (x — (1))

= y—-3=—(x+1)

= y—3=—-x-1

= x+y—2=0

Example: If A(2,1),B(—2,3) and C(4,5) are the vertices of a AABC, then find the equation of
the median through the vertex C.

Sol: Let F be the midpoint of side AB and CF is a median through C.

Now, coordinates of F are (2+(2_2),¥) i.e.(0,2).

So, the equation of the median CF is givenby y — 5 = E (x—4)
=3x—4y+8=0.
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Point Slope Form

The equation of the straight line having slope m and passes through the point (x,, yo) is
Y — Yo = m(x — xq)

Example: Find the equation of the line passing through (—4, 3) and having slope %

Sol: Given,m = slope of the line = %and X9 = —4and y, = 3.

Therefore, the equation of the lineisy — 3 = % (x - (—4))

= 2y—6=x+4=>x—-2y+10=0.
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Example: If the line joining two points A(2,0) and B(3,1) is rotated about A4 in an anti-clockwise

direction through an angle of 15°. Find the equation of the line in a new position.

Sol: The slope of line AB is given by m = g

=tanf = 1= 60 = 45°

After rotation of the line AB about A is anticlockwise direction through an angle of 15°, the slope
of the line AC in a new position is given by m; = tan(45° + 15°) = tan 60° = V3.

Therefore the equation of the new line ACisy — 0 = v3(x — 2)
=V3x —y—-2V3=0.
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Slope Intercept Form

Suppose a line L with slope m cuts the y — axis at a distance ¢ from the origin. ( distance c is
called the y —intercept of the line).

Then the equation of the lineis y = mx + c.

If a line L with slope m cuts the x — axis at a distance d from the origin i. e. Makes x —intercept
d, then the equation of line Lisy = m(x — d).

Y
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NOTE: If the line passing through the origin then ¢ = 0.
Therefore, the equation of the line passing through the origin is y = mx, where m is the slope of
the line.

Example: Find the equation of the line which has slope % and cuts — off an intercept —5 on
the y — axis.
Sol: Given, m = slope of the line = %and c = —5.

Hence, the required equation of the lineis y = %x —5=>x—-2y—-10=0.
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Intercept Form

The equation of a line which cuts — off intercepts a and b on the x — axis and y — axis
respectively, is E + % = 1.

AY
\{O,D)
b
PXx.y)
N Ala, 0)
X < VA ‘:} el S
o‘r‘ 2 r\\A “v
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Example: Find the equation of the lines which cuts —off intercepts on the axes whose sum and
product are 1 and —6 respectively.

Sol: Let a and b be the intercepts of the line x — axis and —axis, respectively.

Then the equation of the line is E +% =1..(0)

Given, sum of intercepts a + b = 1 ... (ii) and product of intercepts, ab = —6 ... (iii)

On putting the value of b from (ii) in (iii), we geta(l —a) = —6
=a’—a—-6=0=a=3or-2.

From (iii), when a = 3,b = —2 and when a = —2, b = 3. Hence the required lines are g + L =

-2
land=+2=1=2x-3y—6=0and3x -2y +6 = 0.
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Example: Find the equation of the line which passes through the point (-4, 3), the
portion of the line intercepted between the axes is divided internally in the ratio 5 : 3 by

this point.
Sol: Let the line intersects x — axis and y — axis respectively at A(x,0) and B(0,y)
5X0+3x 3x 32
Then —4 = T = 4= x=-—=
5><y+53-l;<30 5y8 24 3
and 3 = T:?=3:>y=?

Thus the intercepts on the coordinate axes are — 33—2 and % respectively.

Hence, the required equation of the line is = +37 = 1
3 5

= 9x — 20y + 96 = 0
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Normal Form or Perpendicular Form of a Line

The equation of a straight line upon which the length of the perpendicular i. e. Normal from the
origin is p and this perpendicular makes an angle a with the positive direction of the x — axis is

x cosa+ysina =p

1 cosa

Here slope of line = — = ——
tana sina

L ,.-.\Y
- B
N \ s
O A~
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Example: The perpendicular distance of a line from the origin is 7 cm and its slope is —1. Find the
equation of the line.

=—-1=tana = 1= a = 45°

Sol: Here slope(m) = —
tana
Thus the required equation of the line is x cosa + y sina = p

= X c0S45° + y sin45° =

1 1
= xﬁ+y.\/—5—7:>x+y—7\/7—0.
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General Equation of a Line

An equation of the form Ax + By + C = 0, where A,B,C € R, VA? + B? +# 0 s called general
linear equation or general equation of the line.

Different Formsof Ax + By + C =0

The general equation of a line can be reduced into various forms of the equation of the line,
which are given below.

Slope Intercept Form

IfB¢O,thenAx+By+C=Ocanbewrittenasy=—§x+(—g)
A c
wherem = —=andc = —=
B B
Intercept Form
= i A R A __¢ 4, __¢C
If C # 0, then Ax + By + C = 0 can be written as _C/A+ /B 1, where a " ,b 5
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Normal Form

Let x cosw + ysinw = p be the normal form of the line represented by the equation
Ax +By+C=0
orAx + By = —C

) A B C
Thus, both the equations are same and therefore — = — = ——
cCoSw Sinw p
A ) B
= CoSw = —?pand Sinw = —?p
2 2
) . A B
Since sinw + cos?w = 1, so, (— ?p) + (— ?p) =1
A2p2 szz . 2 CZ . C
= =t = —1Z>pA— e 0P T e
B
= + ] = +
Therefore, cosw t and sinw t
Thus the normal form of the equation Ax + By + C = 0 is x cosw + y sinw = p , where
A B C
= + ——, sinw = + ———an = + houl itiv
cosw = £ ——, Sinw = £ —=—a2 dp= =+ W('ps ould be positive)
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To transform the general equation of a line to the normal form, we use the following steps.
(i) Shift the constant term to the RHS and make it positive.

(ii) Divide both sides by \/(coefficient of x)?+ (coef ficient of y)?

The equation so obtained is in the normal form.

Example: Transform the equation of the line 3x + 2y —7 = 0to

(i) slope intercept form and also find the slope and y —intercept.

(ii) intercept form and the intercepts on the coordinate axes.

(iii) normal form and also find the inclination of the perpendicular segment from the origin on
the line with the axis and its length.

Sol: (i) Given equationis3x + 2y —7 =0
It can be writtenas 2y = -3x+ 7=y = —% x+§

g
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. : . 3 . 7
which is the required slope intercept form where slope m = — 3 and y —intercept ¢ = p

(ii) Given equation can be rewrittenas 3x + 2y =7

= 7% + % = 1, which is the required intercept form of the given line.

Here x —intercept = gand y —intercept = %
(iii) Given equationis3x + 2y —7=0 = 3x+ 2y =7
On dividing both sides by V32 + 22 = /13, we get

3 2 7 . ) ) )
N + =Y S which is the required normal form of the given line.
Here cosw = 3 Sinw = Z andp = Z Since cosw and sinw both are positive, so w is in
V13’ V13 b V13’ P ’

. . . 2
the first quadrant and is obtained from tan w = 3
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Example: Equation of a lineis 3x — 4y + 10 = 0. Find its (i) slope (ii)x — and (iii) y —

intercepts.

Sol: (i) Given equation 3x — 4y + 10 = 0 can be writtenasy = %x + g - (D
Comparing (1) with y = mx + ¢, we have slope of the given lineism = %.

(ii) Equation 3x — 4y + 10 = 0 can be written as 3x — 4y = —10

X vy _
o5tz =1-@

: : . 10 . 5
Comparing (2) with g + % = 1, we have x — intercept asa = — ey and y — intecept as b = 5

g

g0

PUBLIC SCHOOL




The Angle between Two Lines, having General Equations

Let, general equations of lines be A;x + B;y + C; = 0and A,x + B,y + C, = 0.

, : A A
Then slope of given lines are m; = — B—l andm, = — B—z
1 2

ma—mq

_A1 , Ap
Let 6 be the angle between two lines, then tanf = + —— = + < g AZ)

- 1+ mimy

Example: Find the angle between the linesy —v3x —5=0andV3y—x+ 6 = 0.

Sol: Given linesarey = V/3x +5.. (1) and y = % x —2V3..(2)

The slope of a line (1) is m; = /3 and slope of the line (2) is m, = \/—15

mp—mq

The acute angle 8 between two lines is given by tanf = |
1+ mim,

g0

g

PUBIESCHOL



1
N

1
1+\/§Xﬁ

1

Putting the value of m; and m,, we get tanf = =5

= 60 =30°

Hence, angle between two lines is either 30° or 180° — 30° = 150°.

Condition for two lines to be Parallel

If the lines A;jx + By + C; = 0and A,x + B,y + C, = 0 are parallel, then their slopes are

equal
. A A A A
B4 B, B, B,

Condition for two lines to be Perpendicular

If the lines A1x + B;y + C; = 0and A,x + B,y + C, = 0 are perpendicular, then the product of

their slopesis —1.i.e.my Xm, = 1= (— %) X (— %) - 1= A4, + B;B, = 0.
1 2

g

g0

PUBLIC SCHOOL




Example: A line passing through the points (a, 2a) and (=2, 3) is perpendicular to the line 4x +
3y + 5 = 0. Find the value of a.

Sol: Let m, be the slope of the line joining A(a, 2a) and B(—2, 3).

3-2a

a+2 4

Let m, be the slope of line4x + 3y + 5 = 0. Thenm, = —3

Thenm, =

Since, the given lines perpendicular so, my.m, = —1

3-2a 4
= a+2 X(_g)__l
= 8a—12=3a+6
18

= a=—
5
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Lines Parallel and Perpendicular to a given Line

Line Parallel to a given Line
The equation of a line parallel to a given line Ax + By +C =0isAx + By + k = 0, where k is a

constant.

Example: Find the equation of the line which is parallel to 3x — 2y + 5 = 0 and passes through
the point (5, —6).

Sol: The equation of any line parallel to the line3x — 2y +5=03x—-2y+ k=0 ...(1)

This passes through (5,—6),s03(5) —2(—6) + k =0

= k =-27.
Putting k = —27 in (1), we obtain 3x — 2y — 27 = 0 as the required equation.
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Line Perpendicular to a given Line

The equation of a line perpendicular to a given Ax + By + C = 0is Bx — Ay + k = 0, where k
is a constant.

Example: Find the equation of the straight line that passes through the point (3,4) and
perpendicular to the line 3x + 2y + 5 = 0.

Sol: The equation of a line perpendicularto 3x + 2y +5=0is2x — 3y +k=0..(1)

This passes through the point (3, 4)

S0,3X2 —3X44+k=0=k=6

Putting k = 6in (1), we obtain 2x — 3y + 6 = 0 as the required equation.
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Example: Find the equation of the line perpendicular to x — 7y + 5 = 0 and having x —intercept
3

Sol: The equation of a line perpendiculartox — 7y +5=0is7x+y+ k=0 ... (1)
Its x —intercept is 3. So it passes through the point (3, 0) on the x — axis
Thus7X3+0+k=0=k=-21

Putting k = —21in (1) we obtain 7x + y — 21 = 0 as the equation of the required line.
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Point of Intersection of Two Lines

Point of Intersection of Two Lines
Let the equations of two lines be A;x + B;y + C; = 0and A,x + B,y + C, = 0.
Suppose these two lines intersect at a point P(x4, y;). Then (x4, y,) satisfies each of the given
equations.
SoAixqy + B1y; + C; = 0and A,x, + By,y, + C, = 0.
B1C2;—B,(Cq _ C1A-CA4
A1B;—A;B, ' 71T 4,B,-A;B,
Hence, the coordinates of the point of intersection of the given lines are
B1C2—B3C1  C1A—C24,
(Ale—AzBl 'A1B2—A2B1)

By cross — multiplication we get x; =
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Concurrent Lines

Three lines are said to be concurrent if they pass through a common point i.e. They meet at a
point.
Thus, if three lines are concurrent, the point of intersection of two lines lies on the third line.

Let Ajx + Bjy + C; =0, A;x + B,y + C;, = 0and Azx + B3y + C3 = 0 be three lines.
Then the condition for which these three lines are concurrent is

A1(B;C3 — B3Cy) + B1(CA3 — C34A;) + C1(AyB3 — A3By) = 0.
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Example: Show that the linesx —y —6 =0,4x —3y —20=0and 6x + 5y + 8 = 0 are
concurrent. Also, find their common point of intersection.
Sol: The given linesarex —y —6 =0 ... (1)
4x —3y—20=0..(2)and 6x +5y +8 =10 ... (3)
Solving (1) and (2) by cross — multiplication, we get

X y 1
20-18  —24+20  —3+4
Thus, the first two lines intersect at the point (2, —4).

Puttingx =2andy = —4in (3),weget6 X2+ 5%x (—4)+8=0
Thus the point (2, —4) lies on the line (3).
Hence, the given lines are concurrent and their common point of intersection is (2, —4).

>x=2andy = —4
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