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6.1 INTRODUCTION 

The geometry you have been studying thus so far, is called Euclidean Geometry. 
Its approach was to start with certain concepts, like the concepts of points, lines 
and planes; attribute certain properties to them which we called axioms or 
postulates (suggested by physical experience); and then using the methods of 
deductive logic to derive a number of theorems which formed the main fruit of 
our mathematical activity and revealed to us the interesting and useful properties 
of the geometric figures under consideration. 

This was the only approach to geometry for some two thousand years till the 
French philosopher and mathematician Rene Descartes (1596-1665) published La 
Geometrie in 1637 wherein he introduced the analytic approach by systematically 
using algebra in his study of geometry. This was achieved by representing points 
in the plane by ordered pairs of real numbers (called Cartesian Coordinates 
named after Rene Descartes), and representing lines and curves by algebraic 
equations. This wedding of algebra and geometry is known as analytic or 
coordinate geometry, and this is what we propose to study here. 

Objectives 

After studying this unit, you should be able to 

• represent points by ordereal points of real numbers and define the  
co-ordinates of a point, 

• find distance between two points, 
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• derive the co-ordinates of a point dividing the line segment between 
two given points, 

• derive the equation of a line in different forms, 

• find the angle between two given lines, 

• the point of intersection of two given lines, 

• have an idea when three lines are concurrent, 

• find the distance of a point from a line, and 

• derive the equation of bisections of angles between two given lines. 

6.2 CARTESIAN COORDINATE SYSTEM 

In this section, we shall establish a 1-1 correspondence between points on a 
straight line and the real numbers, and subsequently a 1-1 correspondence 
between points in the Euclidean plane and ordered pairs of real numbers. This 
would make it possible to apply the methods of algebra to study problems in 
geometry. 

This can be done by defining what is called a Cartesian Coordinate System on the 
Euclidean plane, which we do as under : 

In the Euclidean plane draw a horizontal line XOX ′ , a vertical line  
intersecting at O, the origin. We select a convenient unit of length and starting 
from the origin as zero, mark off a number scale on the horizontal line, positive to 
the right and negative to the left. We mark off the same scale on the vertical line, 
positive upwards and negative downwards of the origin O. 

OYY ′

The horizontal line thus marked is called the x-axis and the vertical line the y-
axis, and collectively they are called the coordinate axes. 

Let P be any point in the plane. Draw perpendiculars from P to the coordinate 
axes, meeting the x-axis in M and the y-axis in N (Figure 6.1). Let x be the length 
of the directed line segment OM in the units of the scale chosen. This is called the 
x-coordinate or abscissa of P. Similarly, the length of the directed line segment 
ON in the same scale is called the y-coordinate or ordinate of P. The position of 
the point P in the plane with respect to the coordinate axis is represented by the 
ordered pair (x, y) of real numbers. The pair (x, y) is called the coordinates of P, 
and this system of coordinating an ordered pair (x, y) with every point of the 
plane is called the (Rectangular) Cartesian Coordinate System. 

 

 

 

 

 

 

 

 
Figure 6.1 
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Straight LineWe thus see that to every point P in the Euclidean plane there corresponds a 
unique ordered pair (x, y) of real numbers called its Cartesian Coordinates. 
Conversely, given an ordered pair (x, y) and a Cartesian coordinate system, we 
mark off a directed line segment OM = x on the x-axis and another directed line 
segment ON = y on y-axis, draw perpendiculars at M and N to x and y-axes 
respectively, and their point of intersection shall uniquely locate the 
corresponding point P in the Euclidean plane. This establishes a 1-1 
correspondence between the set of all ordered pairs (x, y) of real numbers and the 
points in the Euclidean plane. The set of all ordered pairs (x, y) of real numbers is 
called Cartesian plane. Finally, we observe (Figure 3.2) that the two axes divide 
the plane into four regions called the quadrants. The ray OX is taken as positive 
x-axis, OX′ as negative x-axis, OY as positive y-axis and OY′ as negative y-axis. 
The quadrants are thus characterised by the following signs of abscissa and 
ordinate. 

 I quadrant x > 0, y > 0 or (+, +) 

 II quadrant x < 0, y > 0 or (−, +) 

 III quadrant x < 0, y < 0 or (−, −) 

 IV quadrant x > 0, y < 0 or (+, −) 

Further if the abscissa of a point is zero, it would lie on the Y-axis and if its 
ordinate is zero it would lie on X-axis. 

Theorem 1 

The distance between two points P (x1, y1) and Q (x2, y2), is 

2
12

2
12 )()( yyxxd −+−=  

Proof 

Let P (x1, y1) and Q (x2, y2) be the two points in the plane, and let d be the 
distance between them (Figure 6.2). Draw lines parallel to y-axis from the 
points P (x1, y1) and Q (x2, y2) which will meet the x-axis in points A (x1, 0) 
and B (x2, 0) respectively. Now draw a line through P (x1, y1) parallel to x-
axis which will meet the vertical through Q in R (x2, y1). The length of the 
segment between P and R, which we shall denote by | PR |, is equal to | AB 
|.  

 

 

 

 

 

 
 

 

 
Figure 6.2 

As in the figure, )|| 12 x(x| OA| OB| AB| −=−= . If, however, x2 were to the 
left of x1 (i.e. , this length were )( 12 xx < )( 21 xx − . In other case, since the 
length has got to be positive, we take the absolute value of )( 12 xx − , viz. 
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|| 12 xx −  as the length . Hence, | AB| ||| 12 xx| AB| PR| −== . In passing we 
observe that when the ordinates of two points (in this case P and R) are the 
same, the distance between them is the absolute value of the difference 
between their abscissa (in this case || 12 xx − ). 
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Repeating the same argument for the points Q and R, by drawing lines 
parallel to x-axis and meeting the y-axis, we shall find that the length 

. || 12 yy| RQ| −=

Now applying Pythagoras theorem, we get 
2

12
2

12
2222 ||||or|| yyxxd| RQ| PR| PQ| −+−=+=  

which can also be written as 
2

12
2

12
2 )()( yyxxd −+−=  

Since the distance is always positive, taking the positive square root, we get 
the distance formula 

2
12

2
12 )()(|| yyxxPQd −+−==  

This proves the theorem in case the line PQ is parallel to neither X-axis nor 
Y-axis. 

If PQ is parallel to x-axis, then obviously ||and 1221 xxPQyy −== . 

Also, ||)()()( 12
2

12
2

12
2

12 xxxxyyxx −=−=−+− . Hence, the theorem 
is proved if PQ is parallel to x-axis. A similar proof can be given when PQ 
is parallel to Y-axis. 

Corollary 1 

The distance of any point P (x, y) from the origin is )( 22 yx + . 

In the above formula, take the point P as (x, y) and Q as (0, 0), i.e. the 
origin, to get the result. 

Corollary 2 : Area of a Triangle 

We now proceed to find the area of a triangle ABC, the coordinates of 
whose vertices are given to be . Draw 
perpendiculars from A, B and C to x-axis meeting it in L, M and N 
respectively. As we have seen earlier, | LM | or simply 

),(and),(),,( 332211 yxCyxByxA

2121 || xxxxML −=−= . 
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Figure 6.3 

Similarly, 2313 and)( xxMNxxLN −=−= . Now, the area of Δ ABC = area 
of trapezium BMLA + area of trapezium ALNC – area of trapezium 
BMNC, 

 MN.)CNBM(
2
1LN.)CNAL(

2
1MN.)ALMB(

2
1

+−+++=  

            )()(
2
1)()(

2
1)()(

2
1

233213312112 xxyyxxyyxxyy −+−−++−+=  

           )]()()([
2
1

213132321 yyxyyxyyx −+−+−= . 

Note 

(i) Sometimes the above expression for area may turn out to be 
negative. But we take the absolute value of the expression as the 
area. 

(ii) The above proof uses the fact that all vertices of the triangle are 
on one side of the y-axis, it can be shown that even if some 
vertex or vertices are on the other side of the y-axis the same 
expression will give us the area of the triangle. 

(iii) We have given the above proof by drawing perpendiculars from 
vertices on the x-axis. A proof can also be given by drawing 
perpendiculars on the y-axis. 

Section Formula 

Theorem 2 

Given two points . The coordinates of the 
point P on AB which divides the line segment AB in the ratio l : m 
(internally) are given by 

),(and),,( 2211 yxByxA

ml
lymyy

ml
lxmxx

+
+

=
+
+

= 2121 ,  

Proof 

Draw lines parallel to y-axis from A, B and P meeting x-axis in C, D 
and Q respectively. Draw lines parallel to x-axis from A and P 
meeting PQ and BD in E and R respectively. This being given that 

m
l

PB
AP

= . It is easily seen that the two right angled triangles APE and 

PBR are similar, and hence, 

m
l

BR
PE

PR
AE

PB
AP

===  

Now, 11 ||| xxxxOCOQ|CQAE −=−=−==  

and xxxxOQOD|QDPR −=−=−== 22 |||  

Using 

    
m
l

BR
PE

PR
AE

PB
AP

===  
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2

1 xxmxxl
xx

xx
PR
AE

m
l

−=−
−
−

==  

i.e.        
ml
lxmxx

+
+

= 21  

Again, 11 |||| yyyyACPQ|QEPQ|PE −=−=−=−=  

and yyyyPQBD|RDBD|BR −=−=−=−= 22 ||||  

Using  
yy

yy
BR
PE

m
l

−
−

==
2

1 , 

we have )()( 12 yymyyl −=−  

i.e.     
ml
lymyy

+
+

= 21  

 

 

 

 

 

 

 

 

 
Figure 6.4 

Corollary 3 

External Division 

If the line AB is divided externally by a point P in the ratio l : m, then 
it is easy to see that AP = l and BP = m, for a suitably chosen unit 
where  P lies on AB produced. 

 

 

 
 
 

 
Figure 6.5 

Thus the point  divides the line AP internally in the ratio  
(l – m ) : m. Our formula for internal division therefore implies that 

),( 22 yxB

mml
myymly

mml
mxxmlx

+−
+−

=
+−
+−

=
)(

)(,
)(

)( 1
2

1
2  

so that        1212 )(and)( myymllymxxmllx +−=+−=  
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ml
mylyy

ml
mxlxx

−
−

=
−
−

= 1212 ,  

Note that this is the same formula as for the internal division except 
that m is replaced by – m. If P divides AB externally in the ratio l : m 
and l < m, then the coordinates of P will be given by 

ml
mylyy

ml
mxlxx

+−
+−

=
+−
+−

= 1212 ,  

Mid-Point Formula 

To find the coordinates of the mid-point of a line segment with end 
points , we put l = m in the formula of 
Theorem 6.2 and obtain 

),(and),,( 2211 yxByxA

2
,

2
2121 yyyxxx +

=
+

=  

6.3 STRAIGHT LINE 

6.3.1 The Equation of a Straight Line Parallel to the Axis of 
Coordinates 

(i) Line Parallel to the y-axis 

Let AB be a straight line parallel to the y-axis at a distance a from it. 
If this line meets x-axis at A, then OA = a. Take any point P (x, y) on 
the line. 

 

 

 

 

 
Figure 6.6 

Then x = OA = a. Hence x = a is the equation of this line which is 
parallel to y-axis at a distance a from it. 

In particular x = 0 is the equation of the y-axis. 

(ii) Similarly it can be proved that y = b is the equation of a line parallel 
to x-axis at a distance b from it, and y = 0 is the equation of x-axis. 

 
 

 

 

 

 

 

 
    (a)             (b)                    (c) 
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(d)       (e) 

Figure 6.7 

Definition 1 

The slope of a line is the tangent of the angle which the part of the line 
above the x-axis makes with the positive direction of x-axis. Thus the slope 
of the line AB in Figure 6.7(a) is (tan 60o) and in Figure 6.7(b) is (tan 135o). 

Definition 2 

If a line AB meets the x-axis in A and the y-axis in B then OA and OB are 
called the intercepts of the line AB on x-axis and y-axis respectively. 

The intercept on x-axis is positive if A is to the right of the origin as in  
Figures 6.7(c) and (e) and negative if A lies on the left of the origin as in  
Figure 6.7(d). 

Also intercept on y-axis can be positive or negative accordingly as B is 
above the origin or below the origin. 

Now, we will find equation of a line determined by a given set of 
conditions. 

6.3.2 The Point Slope Form 
Let  be a fixed point on a line and m be the slope of the line. Let  
be any other point on the line. 

),( 11 yxP ),( yxQ

Then 
1

1
xx
yy

−
−  is the slope of the line through P and Q. But this is given to be m 

∴    m
xx
yy

=
−
−

1

1  

or     )( 11 xxmyy −=−              . . . (6.1) 

Conversely, if a point  in a plane satisfies the condition (6.1), then as ),( yxR

1

1
xx
yy

−
−  is the slope of the line RP. Eq. (6.1) expresses the fact that the slope of 

the line RP is m, i.e. R is on a line through P with slope m. 

Thus if l is a line through  with slope m, we can say that Eq. (6.1) is the 
equation of the line l. The equation of a line in the Eq. (6.1) is called the  
point-slope form. 

),( 11 yxP

Note that the slope m is undefined for the lines parallel to y-axis. 
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Straight Line6.3.3 Two Point Form 
Let  be two points and l be the line passing through these 
points. 

),(),,( 222111 yxPyxP

 

 

 

 

 

 

 

 
Figure 6.8 

Let  be another point on l. Then P),( yxQ 1 Q and P1 P2 are the same lines, hence 
they have the same slope, i.e. 

    
12

12

1

1
xx
yy

xx
yy

−
−

=
−
−              . . . (6.2) 

Conversely, if  satisfies Eq. (6.2), then Eq. (6.2) shows that the slope of 
the line slope of the line P

),( yxQ
=QP1 1 P2, i.e. either  are the same lines or 

parallel lines. But these lines have a common point P
211 and PPQP

1. Therefore, they cannot be 
parallel. 

Hence Eq. (6.2) above is the equation of a line l through  and 
. 

),( 111 yxP
),( 222 yxP

Example 6.1 

Determine the equation of a line 

(i) Passing through the point )2,1( −−  and with slope 
7
4 . 

(ii) Passing through the points (3, 4) and 2, − 1). 

Solution 

(i) The equation of a line is 

}
7
4,2,1{)]1([

7
4)2( 11 =−=−=−−=−− myxxy  

i.e.   )1(
7
42 +=+ xy  

i.e.   44147 +=+ xy

i.e.   1047 −= xy

i.e.  
7

10
7
4

−= xy  

(ii) The equation of the line is 

  )1,2,4,3(
32
41

3
4

2211 −====
−
−−

=
−
− yxyx

x
y  
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1
5

3
4

−
−

=
−
−

x
y  

i.e.  )3(54 −=− xy  

i.e.  1154155 −==+−= xxy  

i.e.  115 −= xy  is the equation of the line. 

6.3.4 Intercept Form 
To find the equation of a line which cuts off given intercepts a and b from the 
axis. 

Let l be the line which intersects x-axis at A and y-axis at B such that OA = a, and  
OB = B. 

Then ),0(and)0,( bBaA ≡≡ . 

 

 

 

 

 

 

 

 
Figure 6.9 

As l passes through these points, equation of l is 

   
a

b
ax

y
a

b
ax

y
−

=
−−

−
=

−
− .e.i

0
00  

i.e.   1+−=
−
−

=
a
x

a
ax

b
y  

i.e.   1=+
b
y

a
x                . . . (6.3) 

The Eq. (6.3) is called the equation of a line in the intercept form. 

6.3.5 Slope-Intercept Form 
Let l be a line with slope m and y-intercept as b then OC = b, i.e. C = (o, b). 
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Figure 6.10 

∴   Equation of the line l is  {As it is a line passing through c 
with slope m}. 

)( oxmby −=−

i.e.                  . . . (6.4) bxmy +=

Example 6.2 

Determine the equation of a line with slope 3 and y-intercept 2. 

Solution 

Here m = 3, b = 2 

∴   Equation of the line is . 23 += xy

6.3.6 Normal Form 
Let l be a line, p is the length of the perpendicular drawn from the origin to the 
line and θ is the angle which this perpendicular makes with the x-axis.  

 

 

 

 

 

 
 
 

(a)      (b) 

 

 

 

 

 

 
 
 

 
(c)     (d) 

Figure 6.11 

Draw OP perpendicular to the line l and let θ be the angle between OP and the 
positive x-axis. 

Then the coordinates of p are (p cos θ, p sin θ). 

∴   Slope of the line l is θ−=
θ

− cot
tan

1 . 

If (x, y) is any other point on the line, the equation of the line is  



 
 

 
128 

)cos(cotsin θ−θ−=θ− pxpy  Mathematics-I 
 

i.e.   pyx =θ+θ sincos               . . . (6.5) 

Example 6.3 

Find the equation of a line which has a perpendicular segment of length 4 
from the origin and the inclination of the perpendicular segment with 
positive direction of x-axis is 30o. 

Solution 

Here p = 4, θ = 30o

∴   Equation of the line is  430sin30cos oo =+ yx

i.e. 4
2
1.

2
3

=+ yx  

i.e. 83 =+ yx  

6.3.7 General Form 
We have seen that all forms in which we have found the equation of a straight 
line are of the first degree in x and y. The converse is also true. The most general 
form of any equation of the first degree in x and y is  where A, B, 
C are constants, and A and B are not zero simultaneously. 

0CBA =++ yx

Case I 

0CBAthen0B,0A =++=≠ yx , i.e. 
A
C.e.i,0CA −==+ xx  which is the 

equation of a line parallel to y-axis. Similarly, if B ≠ 0 and A = 0, then 
again 0CBA =++ yx  will represent a line parallel to x-axis. 

Case II 

0B,0A ≠≠ , then 0CBA =++ yx  can be written as 
B
C

B
A

−−= xy  which 

again represents a straight line with slope 
B
A

−  and y-intercept as 
B
C

− . 

Hence 0CBA =++ yx  represents the equation of a straight line. 

The general equation of the straight line is reducible to the normal form in 
the following way. 

General equation of the straight line is 

0CBA =++ yx , 

and Normal Form is 

0sincos =−θ+θ pyx . 

Comparing the two we have 

    
p−

=
θ

=
θ

C
sin

B
cos

A  

i.e.   
C
Bsin,

C
Acos pp −

=θ−=θ  
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⎠
⎞

⎜
⎝
⎛−+⎟

⎠
⎞

⎜
⎝
⎛−∴ 22

22
sincos

C
B

C
A pp  

i.e.  22

2
222

2

2

BA
C.e.i)BA(

C
1

+
=+= pp  

i.e.  
22 BA

C

+
±=p  

As p is the perpendicular segment it has to be positive. 

∴   If C  ≥  0,  
22 BA

C

+
=p  

   
2222 BA

Bθsin,
BA

Aθcos
+

−
=

+

−
=  

∴   The general form is 

222222 BA

C

BA

B

BA

A

+
=

+
−

+
− yx  

6.3.8 Angle between Two Lines 
Let  be two non-perpendicular lines neither of which is parallel to the  
y-axis with slopes  and θ be the angle between the two. 

21 and ll

21 and mm

 

 

 

 

 

 

 
(a)      (b) 

Figure 6.12 

12 α−α=θ  in Figure 6.12(a). 

∴  
12

12
12 tantan1

tantan)(tantan
αα+
α−α

=α−α=θ  

           
21

12
1 mm

mm
+
−

=  

)(21 θ−π+α=α  in Figure 6.12(b) 

∴         π+α−α=θ 12  

Hence 

   
12

12
12 1
)(tantan

mm
mm

+
−

=α−α=θ  
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Hence the positive angle θ between two lines  with slopes  is 
given by 

21 and ll 21 and mm

   
21

12
1

tan
mm
mm

+
−

=θ  

If the two lines are perpendicular to each other then 

  011
21

2
1 =+∴

−
= mm

m
m  

Thus tan θ is not defined in that case. 

Notice that in numerical examples, the value of tan θ may sometimes found to be 
negative. This would only mean that instead of getting actual angle of 
intersection, its supplement which too is the angle of intersection is being 
obtained. 

When two lines are parallel, θ the angle of intersection is 0, i.e. tan θ = 0 

i.e.  ..e.i0
1 12

21

12 mm
mm
mm

==
+
−  

Hence two lines are parallel iff 21 mm = , and two lines are perpendicular iff 
. 121 −=mm

6.3.9 Line Parallel to a given Line 
The equation of any line parallel to the line 0is0 =++=++ k byaxc byax . 

If m is the slope of the line 0=++ c byax  then 
b
am −= . 

∴ Slope of the line parallel to the line 0=++ c ybxa  is 
b
a

− , i.e. its 

equation is dx
b
ay +−= . 

i.e.  bdaxby +−=  

i.e.  0=−+ bdbyax  

i.e.  0=++ kbyax  

6.3.10 Line Perpendicular to a given Line 
The equation of any line perpendicular to the line 0=++ c byax  is 

. 0=+− kaybx

m, the slope of the line 0=++ c byax  is 
b
am −= . 

∴   , the slope of the line perpendicular to the above line is 1m

   11 −=⎟
⎠
⎞

⎜
⎝
⎛−

b
am  i.e. 

a
bm =1  

∴   Equation of perpendicular line is 

    dx
a
by +=  
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Example 6.4 

Find the equation of a line perpendicular to the line 0743 =+−  yx  and 
passes through the point (− 3, 2). 

Solution 

The equation of any line perpendicular to the line 0743 =+−  yx  is 

    , 0 34 =++ kyx

As it passes through (− 3, 2). 
   0)2(3)3(4 =++−∴ k  

i.e.   612 −=k

     6=  

∴   Equation of the line is 
    0634 =++ yx

6.3.11 Point of Intersection of Two Straight Lines 
Let 

    0111 =++ cybxa

and   0222 =++ cybxa  

be equation of two lines. 

Since the point of intersection of the above two lines lies on both the lines, its  
coordinates satisfy both the equations. Hence the coordinates of the point of 
intersection can be found by solving the equation. 

    0111 =++ cybxa

and   0222 =++ cybxa  

simultaneously. 

Condition of Concurrency of Three Lines 

Three lines are concurrent if the point of intersection of two lines lies on the 
third line. Thus to show that the lines are concurrent, we have to show that 
the coordinates of the point of intersection of two lines satisfy the third 
equation. 

Example 6.5 

Show that the lines 
    0523 =−+ yx

    0734 =++ yx

    0761321 =−+ yx

are concurrent. 

Solution 

Solving the first two equations simultaneously, we get 



 
 

 
132 

   
89

1
21201514 −

=
−−

=
+

yx  
Mathematics-I 
 

i.e. )41,29(1
4129

−⇒=
−

=
yx  is the point of intersection of the first two 

lines. 

Substituting the co-ordinates of this point in the third equation, we have 

   076)41(132921 =−−×+× . 

∴   The three lines are concurrent. 

Distance of a Point from a Line 

Case I 

Let the equation of a line AB be  
   pyx =α+α sincos  

and ),( yxP ′′  be the point and d is the length of the perpendicular PN 
from P on the line AB. 

 

 

 

 

 

 

 

 
Figure 6.13 

Draw BPA ′′  a line parallel to the line AB passing through P and 
draw the common perpendicular TOT ′  from O to AB and BA ′′ . 

Now dppp +=+=′+=′= NPTTOTTOandOT . 

∴   The equation of the line BA ′′  is 

dpyx +=α+α sincos  

[∵ α is the angle which the perpendicular from O is making with the 
line BA ′′ ]. 

),( yxP ′′  lies on BA ′′ . 

∴   dpyx +=α′+α′ sincos  

i.e.   pyxd −α′+α′= sincos  

Case II 

Let the equation of the line be in the general form as 
0CBA =++ yx  
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Coordinate Geometry and 

Straight LineReducing this to normal form, we have 

222222 BA

C

BA

B

BA

A

+

−
=

+
+

+
yx  

Now length of the perpendicular from ),( yx ′′  is 

22 BA

CAA

+

+′+′ yx  

We will take this to be 

22 BA

CAA

+

+′+′ yx  

as length of a segment is always positive. 

Example 6.6 

Find the distance between the line 01243 =+− yx  and the point (4, 1). 

Solution 

Perpendicular distance of (4, 1) from the line is 

4
5
20

5
20

5
12412

169
121.44.3

===
+−

=
+

+− . 

SAQ 1 
(a) Find the equation of a line 

(i) Passing through (4, 3) and slope 2. 

(ii) Passing through (−1, − 2) and (− 5, − 2). 

(iii) That has y-intercept 4 and is parallel to the line 732 =− yx . 

(iv) That has x-intercept − 3 and is perpendicular to the line 
. 453 =+ yx

(v) Passing through the point (2, 2) and sum of the intercepts on the 
axis is 9. 

(b) Find the angle between the lines 
     073 =−+ yx

     092 =++ yx

(c) Find the equations of the lines which pass through (4, 5) and make an 
angle of 45o with the line 012 =++ yx . 

(d) Find the distance between the lines 
    020409 =−+ yx  

    0103409 =++ yx  

(Hint : The lines are parallel.) 

(e) Find the equations of straight lines which are perpendicular to the line 
 and at a distance 3 units from (2, 3). 0743 =−+ yx
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Mathematics-I 
 6.4 FAMILY OF LINES 

Let  

    0CBA 111 =++ yx              . . . (6.6) 

and 

    0CBA 222 =++ yx              . . . (6.7) 

be two given non-parallel lines. Then for any real number k 

  0)CBA()CBA( 222111 =+++++ yxkyx                       . . . (6.8) 

for any values of x and y for which Eqs. (6.6) and (6.7) are true represents a line 
through the point of intersection of  lines in Eqs. (6.6) and (6.7) for every k. 
Hence Eq. (6.8) represents the family of lines passing through the point of 
intersection of the two lines. 

Note : If there exists no point common to the lines in Eq. (6.6) and (6.7), then 
they are parallel and Eq. (6.8) gives the family of lines parallel to them. 

Example 6.7 

Find the equation of a line parallel to the y-axis and drawn through the point 
of intersection of 073and057 =−+=+− yxyx . 

Solution 

The equation of any line passing through the point of intersection of the 
given lines is 

    0)73()57( =−+++− yxkyx . 

i.e.   0)75()7()31( =−+−++ kykxk  

If the line is parallel to the y-axis, then the co-efficient of y is zero if k = 7. 

Hence the equation of the line is 
    0)775()731( =×−+×+ x  

i.e.   04422 =−x  

i.e.   02 =−x  

i.e.   2=x  

6.4.1 Bisectors of Angles between Two Lines 
To find the equation of the bisectors of angles between the lines 

   0111 =++ cybxa  

   0222 =++ cybxa  

Let  be any point on the bisector, then the length of the perpendicular 
drawn through P on the two lines is equal. 

),( yxP

i.e.    
2
2

2
2

222
2
1

2
1

111

ba

cybxa

ba

cybxa

+

++
±=

+

++ . 

Hence the above is the equations of the bisectors. 
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Coordinate Geometry and 

Straight Line6.5 SUMMARY 

In this unit, we have covered the following points : 

(i) A general equation of first degree in x and y. 

i.e. 0=++ CByAx  represents a straight line. 

(ii) Tangent of the angle which a line makes with the positive direction of  
x-axis is called slope and is denoted by m. 

(iii) x = a and y = b are equations of lines parallel to y-axis and x-axis 
respectively. 

(iv) 
12

1

12

1,1,
yy
yy

xx
xx

b
y

a
xcmxy

−
−

=
−
−

=++=  and pyx =θ+θ sincos  are 

equations of a line in the slope, intercept, two points form and 
perpendicular form. 

(v) Angle between two lines with slopes  is 21 and mm
21

211
1

tan
mm
mm

+
−− . 

(vi) 0)()( 222111 =+++++ CyBxAkCyBxA  is the equation of lines 
passing through the point of intersection of 0111 =++ CyBxA  and 

. 0222 =++ CyBxA

6.6 ANSWERS TO SAQs 

SAQ 1 

(a) (i)  52 −= xy

(ii)  2−=y

(iii)  1223 += xy

(iv) )3(53 += xy  

(v)  62or62 =+=+ yxyx

(b) 45o

(c) 073and0193 =−−=−+ yxyx  

(d) 
168

123  

(e) 01434and01634 =−−=+− yxyx  
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