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Note

 Distance between A ,4 0^ h and ,C 2 3^ h,  

  AC  = 2 4 3 02 2- + -^ ^h h  = 4 9+  = 13

 Distance between B ,0 6^ h and ,C 2 3^ h, 

  BC  = 2 0 3 62 2- + -^ ^h h  = 4 9+  = 13

 `  OC = AC = BC
`  The point C is equidistant from all the vertices  of the  3OAB.

 The midpoint C of the hypotenuse, is the circumcentre of the right angled 3OAB.

 Exercise 5.1
1.  Find the midpoint of the line segment joining  the points 
           (i)  ,1 1-^ h and  ,5 3-^ h              (ii) ,0 0^ h and ,0 4^ h

2.  Find the centroid of the triangle whose vertices are 
  (i)  , , , ,1 3 2 7 12 16and -^ ^ ^h h h      (ii)   , , , ,3 5 7 4 10 2and- - -^ ^ ^h h h

3.  The centre of a circle is at (-6, 4). If one end of a diameter of the circle is at the origin, 
then find the other end.

4.  If the centroid of a triangle is at (1, 3) and two of its vertices are (-7, 6) and (8, 5) then 
find the third vertex of the triangle .

5.  Using the section formula, show that the points A(1,0), B(5,3), C(2,7) and 
D(-2, 4) are the vertices of a parallelogram taken in order.

6.  Find the coordinates of the point which divides the line segment joining (3, 4) and  
(–6, 2)  in the ratio 3 : 2 externally.

7. Find the coordinates of the point which divides the line segment joining (-3, 5) and  
(4, -9)  in the ratio 1 : 6 internally.

8.  Let A (-6,-5) and B (-6, 4) be two points such that a point P on the line AB satisfies 
AP = 

9
2  AB. Find the point P.

9.  Find the points of trisection of the line segment joining the points A(2,- 2) and 
B(-7, 4).

10. Find the points which divide the line segment joining A(-4 ,0) and B (0,6) into four 
equal parts.

11.  Find the ratio in which the x-axis divides the line segment joining the points (6, 4) and (1,-7). 

12. In what ratio is the line joining the points (-5, 1) and (2 , 3) divided by the y-axis? 
Also, find the point of intersection .

13.  Find the length of the medians of the triangle whose vertices are (1, -1) , (0, 4) 
and (-5, 3). 
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Note

5.3  Area of a triangle   
 We have already learnt how to calculate the area of a triangle, when some measurements 
of the triangle are given. Now, if the coordinates of the vertices of a triangle are given, can we 
find its area ?

 Let ABC be a triangle whose vertices are , , , ,A x y B x y C x yand
,1 1 2 2 3 3^ ^ ^h h h.

 Draw the lines AD, BE and CF perpendicular to x-axis.

 From the figure,  ED = x x
1 2
- ,  DF x x

3 1
= -  and 

   EF x x
3 2

= - . 

 Area of the triangle ABC  

 =  Area of the trapezium ABED  
     + Area of the trapezium ADFC 

     -  Area of the trapezium BEFC

 = BE AD ED AD CF DF BE CF EF
2
1

2
1

2
1+ + + - +^ ^ ^h h h

 = y y x x y y x x y y x x
2
1

2
1

2
1

2 1 1 2 1 3 3 1 2 3 3 2
+ - + + - - + -^ ^ ^ ^ ^ ^h h h h h h

          = }x y x y x y x y x y x y x y x y x y x y x y x y
2
1

1 2 2 2 1 1 2 1 3 1 1 1 3 3 1 3 3 2 2 2 3 3 2 3
- + - + - + - - + - +"

`   Area of the ABCT  is x y y x y y x y y
2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" ,.sq.units. 

          If , , , , ,A x y B x y C x yand
1 1 2 2 3 3^ ^ ^h h h are the vertices of a ABCT , 

then the area of the ABCT  is x y y x y y x y y
2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" ,.sq.units.

 The area of the triangle can also be written as

         x y x y x y x y x y x y
2
1

1 2 1 3 2 3 2 1 3 1 3 2
- + - + -" , sq.units.

   (or)      ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ .sq.units 

 The following pictorial representation helps us to write the above formula very easily.

 Take the vertices A ,x y
1 1^ h, B , ,x y C x yand

2 2 3 3^ ^h h of ABCT  in counter clockwise 
direction and write them column-wise as shown below. 

   
x

y

x

y

x

y

x

y2
1 1

1

2

2

3

3

1

1

) 3 

 Add the diagonal products ,x y x y x yand
1 2 2 3 3 1

 as shown in the dark arrows.
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Note

Also add the products ,x y x y x yand
2 1 3 2 1 3

 as shown in the dotted arrows and then subtract

the latter from the former to get the expression ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ . 

 To find the area of a triangle, the following steps may be useful.

 (i)  Plot the points in a rough diagram.

 (ii)  Take the vertices in counter clock-wise direction. Otherwise the formula gives a 
negative value.

 (iii) Use the formula,  area of the ABCT  = ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ .

5.4  Collinearity of three points 

 Three or more points in a plane are said to be collinear, if they lie on the same straight line.
  In other words, three points , , , ,A x y B x y C x yand

1 1 2 2 3 3^ ^ ^h h h are collinear if any one of 
these points lies on the straight line joining the other two points.

 Suppose that the three points , , , ,A x y B x y C x yand
1 1 2 2 3 3^ ^ ^h h h  are collinear. Then they  

 cannot form a triangle. Hence the area of the 3ABC is zero.
 . .,i e  x y x y x y x y x y x y

2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ ^h h" , =  0

           (  x y x y x y
1 2 2 3 3 1

+ + = x y x y x y
2 1 3 2 1 3

+ +  

 One can prove that the converse is also true. 

 Hence the area of  ABC3 is zero  if and only if the points A, B and C are collinear.  

5.5  Area of the Quadrilateral 
          Let A , , , , , ,x y B x y C x y D x yand

1 1 2 2 3 3 4 4^ ^ ^ ^h h h h be the vertices of a quadrilateral ABCD. 

 Now the area of the quadrilateral ABCD = area of the ABDT +area of the BCDT

      x y x y x y x y x y x y
2
1

1 2 2 4 4 1 2 1 4 2 1 4
= + + - + +^ ^h h" ,

          ( )x y x y x y x y x y x y
2
1

2 3 3 4 4 2 3 2 4 3 2 4
+ + + - + +^ h" ,

 `   Area of the quadrilateral ABCD  

    = x y x y x y x y x y x y x y x y
2
1

1 2 2 3 3 4 4 1 2 1 3 2 4 3 1 4
+ + + - + + +^ ^h h" ,

    or

    x x y y x x y y
2
1

1 3 2 4 2 4 1 3
- - - - -^ ^ ^ ^h h h h" , sq.units

 The following pictorial representation helps us to 

write the above formula very easily.
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 Take the vertices A ,x y
1 1^ h, B , , ,x y C x y

2 2 3 3^ ^h h and D ,x y
4 4^ h in counter clockwise 

direction and write them column-wise as shown below. Follow the same technique as we did 
in the case of finding the area of a triangle.

  
x

y

x

y

x

y

x

y

x

y2
1 1

1

2

2

3

3

4

4

1

1

) 3.

 This helps us to get the required expression  

  x y x y x y x y x y x y x y x y
2
1

1 2 2 3 3 4 4 1 2 1 3 2 4 3 1 4
+ + + - + + +^ ^h h" ,.

Example 5.8

 Find the area of the triangle whose vertices are 
 (1, 2), (-3 , 4), and (-5 ,-6).

Solution  Plot the points in a rough diagram and take them  
 in order. 
 Let the vertices be A(1 , 2), B(-3 , 4) and C (–5, –6).
 Now the area of 3ABC is

 = ( )x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ h$ .

 =  
2
1 4 18 10 6 20 6+ - - - - -^ ^h h" ,               use : 

2
1 1

2

3

4

5

6

1

2

- -

-
) 3

 = 
2
1 12 32+" , = 22. sq. units

 Example 5.9

 If the area of the ABCT  is 68 sq.units and the vertices are A(6 ,7), B(-4 , 1) and 
C(a , –9) taken in order, then find the value of a. 

Solution Area of 3ABC is

 a a
2
1 6 36 7 28 54+ + - - + -^ ^h h" ,= 68         use : a

2
1 6

7

4

1 9

6

7

-

-
) 3

  a a42 7 82( + - -^ ^h h = 136              

          6a(  = 12             `    a 2=

Example 5.10

 Show that the points A(2 , 3), B(4 , 0) and C(6, -3) are collinear.

Solution Area of the ABCD  is

    = 
2
1 0 12 18 12 0 6- + - + -^ ^h h" ,     use :

2
1 2

3

4

0

6

3

2

3-
) 3

                                 = 
2
1 6 6-" , = 0.

 `  The given points are collinear.

Fig. 5.15
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Example 5.11 
 If P ,x y^ h is any point on the line segment joining the points ,a 0^ h and , b0^ h, then ,  
 prove that 

a
x

b
y

1+ = , where a, b 0! .

Solution Now the points ,x y^ h, ,a 0^ h and , b0^ h are collinear.

  `   The area of the triangle formed by them is zero.   
            (           ab – bx – ay = 0            use: a

b

x

y

a

2
1

0

0

0
' 1

  `                    bx ay+  = ab

  Dividing by ab  on both sides, we get,

   
a
x

b
y

+  = 1,         , 0a bwhere !

Example 5.12
 Find the area of the quadrilateral formed by the points
(-4, -2), (-3, -5), (3, -2) and (2 , 3). 

Solution Let us plot the points roughly and take  the vertices 
in counter clock-wise direction.

Let the vertices be 

 A(-4, -2), B(-3, -5), C(3, -2) and D(2, 3). 

Area of the quadrilateral ABCD

 = x y x y x y x y x y x y x y x y
2
1

1 2 2 3 3 4 4 1 2 1 3 2 4 3 1 4
+ + + - + + +^ ^h h" ,.

 = 
2
1 20 6 9 4 6 15 4 12+ + - - - - -^ ^h h" ,

 = 
2
1 31 25+" , = 28 sq.units.                   2

1 4

2

3

5

3

2

2

3

4

2

-

-

-

- -

-

-
) 3

Exercise 5.2

1.  Find the area of the triangle formed by the points 
 (i)   (0, 0), (3, 0) and (0, 2)  (ii)  (5, 2), (3, -5) and (-5, -1)
 (iii) (-4, -5), (4, 5) and (-1, -6)

2. Vertices of the triangles taken in order and their areas are given below. In each of the 
following find the value of a.

                                Vertices              Area (in sq. units)
  (i)  ( , )0 0 , (4, a), (6, 4)    17 

  (ii)  (a, a), (4, 5), (6,-1)    9

  (iii) (a, -3), (3, a), (-1,5)       12

O
x

y

A
–

–

(
4,

2)

B – –( 3, 5)

D(2, 3)

C ,(3 –2)

Fig. 5.16
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3. Determine if the following set of points are collinear or not.
 (i)  (4, 3), (1, 2) and (-2, 1)                      (ii) (-2, -2), (-6, -2) and  (-2, 2)
 (iii) 

2
3 ,3-` j,(6, -2) and (-3, 4)

4.	 In	each	of	the	following,	find	the	value	of	 k 	for	which	the	given	points	are	collinear.

 (i)   (k, -1), (2, 1) and (4, 5)      (ii) , , , ,and k2 5 3 4 9- -^ ^ ^h h h

 (iii) , , , ,andk k 2 3 4 1-^ ^ ^h h h

5.	 Find	the	area	of	the	quadrilateral	whose	vertices	are	
 (i) , , , , , ,and6 9 7 4 4 2 3 7^ ^ ^ ^h h h h  (ii) , , , , , ,and3 4 5 6 4 1 1 2- - - -^ ^ ^ ^h h h h

 (iii) , , , , , ,and4 5 0 7 5 5 4 2- - - -^ ^ ^ ^h h h h

6. If the three points , , ( , ) ,h a b k0 0and^ ^h h	lie	on	a	straight	line,	then	using	the	area	of	
the	triangle	formula,	show	that	 1, , 0

h
a

k
b h kwhere !+ = .

7. Find the area of the triangle formed by joining the  midpoints of the sides of a triangle 
whose	vertices	are	 , , , ,and0 1 2 1 0 3-^ ^ ^h h h. Find the ratio of this area to the area of 
the	given	triangle.

5.6  Straight Lines
5.6.1  Angle of Inclination
 Let a straight line l  intersect the x-axis at A. The angle between the 
positive	x-axis and the line l,		measured	in	counter	clockwise	direction	is	
called the  angle of inclination of the straight line l .

   If  i   is the angle of inclination of a straight line  l , then
 (i) 0 # #ic 180c 
 (ii) For horizontal lines, 0 180ori= c c		and	for	vertical	lines,	 90i=

%  

 (iii)   If a straight line initially lies along the x-axis	and	starts	rotating		about		a	fixed	
point A on the x-axis	 in	 the	counter	clockwise	direction	 	and	finally	coincides	
with the x-axis, then the angle of inclination of the straight line in the initial 
position is 0c and	that	of	the	line	in	the	final	position	is	180c.

5.6.2  Slope of a straight line 

 If i 	is	the	angle	of	inclination	of	a	non-vertical	straight	line		l, then tani  is called the 
Slope or Gradient of the line and is denoted by m.

`   The slope of the straight line, m = tani     for 0 180 ,# #i
% %  90!i c
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 (i) Thus,  the slope of x-axis or straight lines parallel to x-axis is zero.

 (ii) The slope of y-axis or a straight line parallel to y-axis is not defined because
tan 900 is not defined.  Therefore, whenever we talk about the slope of a straight 
line, we mean that of a non-vertical straight line.

 (iii)  If i  is acute, then the slope is positive, whereas if i  is obtuse then the slope is 
negative.

5.6.3  Slope of a straight line when any two points on the line are given 

 Let ,A x y B x yand
,1 1 2 2^ ^h h be any two points on the straight line l   whose angle of 

inclination is i . Here,  0 180 ,# #i
% %   90!i c

 Let the straight line AB intersect the x-axis at C.

 Now, the slope of the line l  is m = tan i      (1)

 Draw AD and BE perpendicular to x-axis and draw the perpendicular AF line from  
A to BE.

 From the figure, we have 

  AF =DE OE OD x x
2 1

= - = -                  

         and    BF = BE EF BE AD y y
2 1

- = - = -

 Also, we observe that      DCA FAB i= =

 In the right angled ABFT , we have   

 tan
AF
BF

x x

y y

2 1

2 1i= =
-

-
   if x x

1 2
!             (2)

 From (1) and  (2), we get the slope,  m =
x x

y y

2 1

2 1

-

-

The slope of the straight line joining the points , ,x y x yand
1 1 2 2^ ^h h is  

m = x x
x x

y y

x x

y y
where

1 2
2 1

2 1

1 2

1 2 !=
-

-

-

-
 as 90!i c.

The slope of the straight line joining the points  ,x y x yand
,1 1 2 2^ ^h h is also interpreted as 

m =
x

y

x x

y y

change in coordinates
change in coordinates

2 1

2 1 =
-

-
.



Coordinate Geometry 153

5.6.4  Condition for parallel lines in terms of their  slopes

 Consider parallel lines l land
1 2

 whose angles of inclination are and
1 2
i i  and slopes  

 are m mand
1 2

 respectively. 

 Since  l land
1 2

 are parallel, the angles of inclinations

 and
1 2
i i  are equal.

     tan tan
1 2

` i i=    m m
1 2

( =

 `     If two non-vertical straight lines are parallel, then   
 their slopes are equal.  
 The converse is also true. i.e., if the slopes of two lines are   
 equal, then the straight lines are parallel.

5.6.5  Condition for perpendicular lines in terms of their slopes
 Let  l

1
 and l

2
 be two perpendicular straight lines passing through  the points ,A x y

1 1^ h  
 and ,B x y

2 2^ h respectively.

 Let m1 and m2 be their slopes.
 Let ,C x y

3 3^ h be their point of intersection. 

 The slope of the straight line l
1
 is m

1 x x

y y

3 1

3 1=
-

-
 

 The slope of the straight line l
2
 is m

2 x x

y y

3 2

3 2=
-

-

 In the right angled 3ABC, we have

     AB AC BC
2 2 2
= +

    x x y y
2 1

2
2 1

2( - + -^ ^h h  x x y y x x y y
3 1

2
3 1

2
3 2

2
3 2

2= - + - + - + -^ ^ ^ ^h h h h             

x x x x y y y y
2 3 3 1

2
2 3 3 1

2( - + - + - + -^ ^h h         
       x x y y x x y y

3 1

2

3 1

2

3 2

2

3 2

2= - + - + - + -^ ^ ^ ^h h h h

) ( 2 )( ( ) ( ) 2( )( )x x x x x x x x y y y y y y y y
2 3

2

3 1

2

2 3 3 1 2 3

2

3 1

2

2 3 3 1
( - + - + - - + - + - + - -` ^j h

 x x y y x x y y
3 1

2
3 1

2
3 2

2
3 2

2= - + - + - + -^ ^ ^ ^h h h h  

(2 )( 2( )( ) 0x x x x y y y y
2 3 3 1 2 3 3 1
- - + - - =^ h

     y y y y
2 3 3 1

( - - =^ ^h h  x x x x
2 3 3 1

- - -^ ^h h

       
x x

y y

x x

y y

3 1

3 1

3 2

3 2

-

-

-

-
e eo o    1=- . 

    1m m m
m
1or

1 2 1
2

( =- =-    

 If two non-vertical straight lines with slopes m1 and m2 ,  are perpendicular, then
      m1m2 = –1.  
 On the other hand,  if   m1m2 = –1, then the  two straight lines are perpendicular.  

O
x

y

l1
l2

1i 2i

Fig. 5.19
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Note
 The straight lines x-axis and y-axis are perpendicular to each other. But, the condition 

1m m
1 2

=-  is not true because the slope of the x-axis is zero and the slope of the y-axis 
is not defined.  

Example 5.13 

 Find the angle of inclination of the straight line whose slope is 
3

1 .

Solution If i  is the angle of inclination of the line, then the slope of the line is        

   0tanm where # #i i= c 180c , !i 90c. 

    tan
3

1` i =    (       i  = 30c

Example 5.14

 Find the slope of the straight line whose angle of inclination is 45c.

Solution  If i  is the angle of inclination of the line, then the slope of the line is  tanm i=

  Given that  45tanm= c     (      m 1= .

Example 5.15

 Find the slope of the straight line passing through the points , ,3 2 1 4and- -^ ^h h.

Solution Slope of the straight line passing through the points , ,x y x yand
1 1 2 2^ ^h h is given by

      m
x x

y y

2 1

2 1=
-

-
 

      Slope of the straight line passing through the points (3 , -2) and (-1 , 4) is

     m = 
1 3
4 2

- -
+  = 

2
3- .  

Example 5.16

 Using the concept of slope, show that the points A(5, -2),  B(4, -1) and C(1, 2) are 
collinear.

Solution Slope of the line joining the points , ,x y x yand is given by
1 1 2 2^ ^h h  m

x x

y y

2 1

2 1=
-

-

Slope of the line AB joining the points  A , isB5 2 4 1and- -^ ^h h  m
4 5
1 2

1
=

-
- +  =  – 1

Slope of the line BC joining the points   B(4,–1) and  C(1, 2)  is  m
1 4
2 1

2
=

-
+  = – 1

 Thus, slope of  AB  =  slope of BC.  

 Also, B is the common point.

 Hence, the points A , B and C are collinear. 
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Example 5.17

 Using the concept of  slope, show that the points (-2 , -1), (4 , 0), (3 , 3) 
and (-3 , 2) taken in order form a parallelogram.

Solution Let  A(-2 , -1), B(4 , 0), C(3 , 3) and D(-3 , 2) be the given points taken in  
  order.

        Now the slope of  AB = 
4 2
0 1
+
+  = 

6
1

              Slope of  CD = 
3 3
2 3

- -
-  = 

6
1

        `               Slope of  AB  =   slope of CD                

 Hence,  AB is parallel to CD.                     (1)       

         Now the slope of  BC  = 
3 4
3 0
-
-  =  -3

               Slope of AD = 
3 2
2 1 3

- +
+ =-

     `             Slope of BC =   slope of AD  

   Hence,      BC is parallel to AD.          (2)

From (1) and (2), we see that opposite sides of quadrilateral ABCD are parallel

 `    ABCD is a parallelogram. 

Example 5.18

 The vertices of a 3ABC are A(1 , 2), B(-4 , 5) and C(0 , 1). Find the slopes of the 
altitudes of  the triangle.

Solution Let AD, BE and CF be the altitudes of a 3ABC.

   slope of BC = 
0 4
1 5
+
-  = -1

 Since the altitude AD is perpendicular to BC,  

   slope of AD  = 1      a  m m
1 2

 = -1

      slope of AC = 
0 1
1 2
-
-  = 1

 Thus, slope of BE = -1                                BE ACa =

  Also,           slope of AB   =  
4 1
5 2

5
3

- -
- =-     

 `    slope of CF = 
3
5                                     CF ABa =   

O
X

Y

A – –( 2, 1)

B(4, 0)

C(3, 3)

D(–3, 2)

Fig. 5.21

Fig. 5.22
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C(0, 1)B –( 4, 5) D
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Exercise 5.3

1. Find the angle of inclination of the straight line whose slope is
 (i) 1  (ii) 3  (iii) 0

2. Find the slope of  the straight line whose angle of inclination  is
 (i) 30c (ii) 60c (iii) 90c

3. Find the slope of the straight line passing through the points
 (i) (3 , -2) and (7 , 2)   (ii) (2 , -4) and origin 
 (iii) ,1 3 2+^ h and ,3 3 4+^ h

4. Find the angle of inclination of the line passing through the points
 (i) ,1 2^ h and ,2 3^ h  (ii) ,3 3^ h and ,0 0^ h   
 (iii)  (a , b) and (-a , -b)

5. Find the slope of the line which passes through the origin and the midpoint of 
the line segment joining the points ,0 4-^ h and (8 , 0).

6. The side AB of a square ABCD is parallel to x-axis . Find the
 (i) slope of AB (ii) slope of BC (iii) slope of the diagonal AC

7. The side BC of an equilateral 3ABC is parallel to x-axis. Find  the slope of AB and   
the slope of BC.

8. Using the concept of slope, show that each of the following set of points are collinear.
 (i) (2 , 3), (3 , -1) and (4 , -5)  

(ii) (4 , 1), (-2 , -3) and (-5 , -5) (iii) (4 , 4), (-2 , 6) and (1 , 5)

9. If the points (a, 1), (1, 2) and (0, b+1) are collinear, then show that 
a b
1 1+  = 1.

10. The line joining the points A(-2 , 3) and B(a , 5) is parallel to the line joining 
the points C(0 , 5) and D(-2 , 1). Find the value of a.

11. The line joining the points A(0, 5) and B(4, 2) is perpendicular to the line joining 
the points C(-1, -2) and D(5, b). Find the value of b.

12. The vertices of  3ABC are A(1, 8), B(-2, 4), C(8, -5). If M and N are the midpoints 
of AB and AC respectively, find the slope of MN and hence verify that MN is 
parallel to BC.

13. A triangle has vertices at (6 , 7), (2 , -9) and (-4 , 1). Find the slopes of its 
medians.

14. The vertices of a 3ABC are A(-5 , 7), B(-4 , -5) and C(4 , 5). Find the slopes 
of the altitudes of the triangle.
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15. Using the concept of slope, show that the vertices (1 , 2), (-2 , 2), (-4 , -3) 
and (-1, -3) taken in order form a parallelogram.

16. Show that the opposite sides of a quadrilateral with vertices A(-2 ,-4), 
B(5 , -1), C(6 , 4) and D(-1, 1)  taken in order are parallel. 

5.6.6  Equation of a straight line

 Let L be a straight line in the plane. A first degree equation px qy r 0+ + =  in the 
variables x and y is satisfied by the x-coordinate and y-coordinate of any point on the line L 
and any values of x and y that satisfy this equation will be the coordinates of a point on the 
line L. Hence this equation is called the equation of the straight line L. We want to describe 
this line L algebraically. That is, we want to describe L by an algebraic equation. Now  L is in 
any one of the following forms: 

 (i) horizontal line   (ii) vertical line   (iii) neither vertical nor horizontal

(i)  Horizontal line:  Let L be a horizontal line.

 Then either L is x-axis or L is a horizontal line other than x-axis. 

  Case (a) If L is x – axis, then a point (x, y) lies on L 

   if and only if y = 0 and x can be any real number. 

   Thus,  y = 0 describes x – axis.

   `   The equation of x-axis is y = 0

  Case (b) L is a horizontal line other than x-axis.

   That is, L is parallel to x-axis. 

   Now, a point (x, y) lies on L  if and only if the

    y-coordinate must remain a constant and x 
   can be any real number. 

 `    The equation of a straight line parallel to       
 x-axis is  y = k, where k is a constant. 

 Note that  if  k > 0, then L lies above x-axis and if  k < 0, then L lies below x- axis.  
 If k = 0, then L is nothing but the x-axis. 

(ii) Vertical line: Let L be a vertical line.

 Then either L is y-axis or L is a vertical line other than y-axis.

O
x

y

k

k

l

Ll

y = k

y = –k

L

Fig. 5.23

y = 0
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  Case (a)  If L is y-axis, then a point (x, y) in the plane lies on L if and only if x = 0 and y can 
be any real number. 

   Thus x = 0 describes y – axis.

 `     The equation of y-axis is x = 0

   Case (b)  If L is a vertical line other than y-axis, then it is parallel 
to y-axis. 

   Now a point (x, y) lies on L if and only if
x-coordinate must remain constant and y can be 
any real number. 

 `   The equation of a straight line parallel to y-axis is x = c,   
      where  c is a constant. 

Note that     if c > 0, then L lies to the right y-axis and
  if c < 0, then L lies to the left of y-axis.
  If c = 0, then L is nothing but the y-axis.  

(iii)  Neither vertical nor horizontal:  Let  L be neither vertical nor horizontal.

 In this case how do we describe L by an equation? Let i  denote the angle of inclination. 
Observe that if we know this i  and a point on L, then we can easily describe L.

  Slope m of a non-vertical line L can be calculated using

(i)   tanm i=  if we know the angle of inclination i . 

(ii)  m = 
x x

y y

2 1

2 1

-

-
 if we know two distinct points ,x y

1 1^ h, ,x y
2 2^ h on L.

(iii) m = 0  if and only if L is horizontal.

Now consider the case where L is not a vertical line and derive the equation of a straight line in the 
following forms:  (a) Slope-Point form         (b) Two-Points form   
           (c) Slope-Intercept form   (d) Intercepts form

(a)  Slope-Point form 

Let m be the slope of L and Q ,x y
1 1^ h be a point on L. 

Let P ,x y^ h be an arbitrary point on L other than Q. Then,  we have

 m
x x

y y

1

1=
-

-
 +  m x x y y

1 1
- = -^ h

 Thus, the equation of a straight line with slope m and passing through  ,x y
1 1^ h is

 y y m x x
1 1

- = -^ h  for all points ,x y^ h on  L.    (1)

O
x

y

l

P(x, y)

Q(x1, y1)

L

Fig. 5.25
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O
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L

A(x1, y1)

B(x2, y2) Fig. 5.26

L

Fig. 5.27

Remarks

Note

 (i) Now the first degree equation (1) in the variables x and y is satisfied by the         
x-coordinate and y-coordinate of any point on the line L. Any value of x and y that 
satisfies this equation will be the coordinates of a point on the line L. Hence the 
equation (1) is called the equation of the straight line L.

 (ii) The equation (1) says that the change in y-coordinates of the points on L is directly 
proportional to the change in x-coordinates. The proportionality constant m is the 
slope.

(b) Two-Points form

 Suppose that two distinct points  
 ,x y

1 1^ h, ,x y
2 2^ h are given on a 

 non-vertical line L.

  To find the equation of L,  we find the slope 
 of L first and then use (1) . 

 The slope of L is

   m  = 
x x

y y

2 1

2 1

-

-
, where x x

2 1
!  as L  is non-vertical.

 Now, the formula (1) gives

 y y
x x

y y
x x

1
2 1

2 1

1
- =

-

-
-e ^o h

    (  
y y

y y

2 1

1

-

-
 = 

x x

x x

2 1

1

-

-
    (   

x x

x x

2 1

1

-

-
= 

y y

y y

2 1

1

-

-
   for all points ,x y^ h on L (2)

 To get the equation of L, we can also use the point  ,x y
2 2^ h  instead of  ,x y

1 1^ h.

(c) Slope-Intercept form

 Suppose that m is the  slope of L and c is the
 y-intercept of L. 

 Since c is the y-intercept, the point , c0^ h 
 lies on L. Now using (1) with

 ,x y1 1^ h = , c0^ h we obtain, y c m x 0- = -^ h 

 (     y mx c= +  for all points ,x y^ h on L.             (3)

 Thus, y mx c= +  is the equation of straight line in the Slope-Intercept form.
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Fig. 5.28

y = –4

x 
= 

3

Fig. 5.29

L

Ll

Note

(d)  Intercepts form

 Suppose that the straight line L  makes non-zero intercepts  
 a  and b  on the x-axis and on the y-axis respectively.

 `   The straight line cuts the x-axis at A(a, 0) and the y-axis  
 at B(0, b)

 The slope of AB is m
a
b=- .   

 Now (1) gives,  y – 0  = ( )
a
b x a- -

 (   ay  = bx ab- +

   bx ay+  = ab

Divide by ab  to get 
a
x

b
y

+  = 1

`   Equation of a straight line having x-intercept a and y-intercept b is 

   
a
x

b
y

+  = 1   for all points ,x y^ h on L   (4)

 (i) If the line L with slope m , makes x-intercept d , then the equation of the line is
y m x d= -^ h. 

 (ii) The straight line  y mx=   passes through the origin.( both x and y-intercepts are 
zero for m 0! ). 

 (iii) Equations (1), (2) and (4) can be simplified to slope-intercept form given by (3).

 (iv) Each equation in (1), (2), (3) and (4) can be rewritten in the form 
px qy r 0+ + =     for all points ,x y^ h on L, which is called the general form of 
equation of a straight line.

Example 5.19

 Find the equations of the straight lines parallel to the coordinate axes and passing 
through the point ,3 4-^ h.

Solution Let L  and Ll be the straight lines passing through the   
 point ,3 4-^ h and parallel to x-axis and y-axis respectively.

 The y-coordinate of every point on the line L is – 4.

 Hence, the equation of the line L is   y 4=-

 Similarly, the x-coordinate of every point on the 
 straight line  Ll  is 3
 Hence, the equation of the line Ll  is  x 3= .
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Example 5.20

 Find the equation of straight line whose angle of inclination is 45c and 

 y-intercept is 
5
2 .

Solution Slope of the line,     m  = tani
     = 45tan c =  1

   y-intercept is      c =  
5
2

 By the slope-intercept form, the equation of the straight line is
     y  = mx c+

                                   y  = x
5
2+       y(  =  x

5
5 2+

 `    The equation of the straight line is   x y5 5 2- +  = 0

Example 5.21

 Find the equation of the straight line passing through the point ,2 3-^ h with slope 
3
1 .

Solution Given that the slope m = 
3
1  and a point ,x y

1 1^ h = ,2 3-^ h

 By slope-point formula, the equation of the straight line is

                       y y m x x
1 1

- = -^ h

              (     y 3-  = x
3
1 2+^ h

 Thus,              x y3 11- + = 0  is the required equation.

Example 5.22

 Find the equation of the straight line passing through the points ,1 1-^ h and ,2 4-^ h.

Solution Let A ,x y
1 1^ h and B ,x y

2 2^ h be the given points.

 Here x 11 =- ,  1y
1
=  and  2x

2
= ,  4y

2
=- .

 Using two-points formula, the equation of the straight line is

                                    
y y

y y

2 1

1

-

-
= 

x x

x x

2 1

1

-

-

                         (    y
4 1

1

- -
-  = x

2 1
1

+
+

                         (   y3 3-  = x5 5- -

 Hence, x y5 3 2+ +  = 0 is the required equation of the straight line.

Example 5.23

 The vertices of a 3ABC are A(2, 1), B(-2, 3) and C(4, 5). Find the equation of the  
 median through the vertex A.
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Solution Median is a straight line joining  a vertex and the midpoint of the opposite side.

 Let D be the midpoint of BC.
 `  Midpoint of  BC   is  D ,

2
2 4

2
3 5- + +` j = D(1, 4)

 Now the equation of the median AD is 

 y
4 1

1

-
-   = x

1 2
2

-
-        ( , ) (2,1)x y

1 1
a =  and ( , ) ( , )x y 1 4

2 2
=  

 y
3
1-  = x

1
2

-
-  

 `     x y3 7+ -  =  0  is the required equation.

Example 5.24

 If the x-intercept and y-intercept of a straight line are  
3
2  and 

4
3 respectively, then 

find the equation of the straight line.
Solution Given that  x-intercept of the straight line,  a  = 

3
2

  and the   y-intercept of the straight line,  b  = 
4
3

 Using intercept form, the equation of the straight line is

          
a
x

b
y

+  =  1   x y

3
2

4
3

( +  = 1

                       x y
2
3

3
4

( +  = 1 

  Hence,           x y9 8+ -  6  = 0 is the required equation.

Example 5.25

 Find the equations of the straight lines each passing through the point (6, -2) and 
whose sum of the intercepts is 5.

Solution Let a and b be the x-intercept and y-intercept of the required straight line   
 respectively.

 Given that sum of the intercepts,  a b+  = 5

                                           (      b  = a5 -

 Now, the equation of the straight line in the intercept form is

      
a
x

b
y

+  = 1    (      
a
x

a
y

5
+

-
  = 1

                          (   
a a

a x ay

5

5

-

- +

^
^

h
h  = 1

 Thus,  a x ay5 - +^ h  = a a5 -^ h       (1)

 Since the straight line given by (1) passes through (6,-2),  we get,

Fig. 5.30
B

A

(–2,3) (4,5)

(2,1)

D C
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   ( )a a5 6 2- + -^ h  = a a5 -^ h

                       (  a a13 302
- +  = 0. 

 That is,                a a3 10- -^ ^h h = 0

               `                        a 3=  or a 10=

  When a 3= ,       (1)  (  3x y5 3- +^ h  = 3 5 3-^ h 

   (            x y2 3+  = 6    (2)

 When a 10= ,  (1)  (  x y5 10 10- +^ h  = 10 5 10-^ h

                          (          x y5 10- +  = -50

  That is,         2 10x y- -  =  0.     (3)

Hence,   x y2 3+  =  6  and   2 10x y- -  =  0 are the equations of required straight lines.

Exercise 5.4

1. Write the equations of the straight lines parallel to x- axis which are at a distance of 5 
units from the x-axis.

2. Find the equations of the straight lines parallel to the coordinate axes and passing 
through the point (-5,-2).

3. Find the equation of a straight line whose

 (i) slope is -3 and y-intercept is 4.
 (ii) angle of inclination is 600  and y-intercept is 3.

4. Find the equation of the line intersecting the y- axis at a distance of 3 units above the 
origin and tan

2
1i = , where i  is the angle of inclination.

5. Find the slope and y-intercept of the line whose equation is
 (i) y x 1= +  (ii) x y5 3=  (iii) x y4 2 1 0- + =   (iv) x y10 15 6 0+ + =

6. Find the equation of the straight line whose
  (i) slope is -4 and passing through (1, 2)

 (ii) slope is 
3
2  and passing through (5, -4)

7. Find the equation of the straight line which passes through the midpoint of the line 
segment joining (4, 2) and (3, 1) whose angle of inclination is 300 .

8. Find the equation of the straight line passing through the points

 (i)  (-2, 5) and (3, 6)  (ii)  (0, -6) and (-8, 2)

9. Find the equation of the median from the vertex R in a 3PQR with vertices at
  P(1, -3), Q(-2, 5) and R(-3, 4).
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10. By using the concept of the equation of the straight line, prove that the given  three 
points are collinear.

 (i)  (4, 2), (7, 5) and (9, 7)  (ii)  (1, 4), (3, -2) and (-3, 16)

11. Find the equation of the straight line whose x and y-intercepts on the axes are given by

 (i) 2 and 3  (ii) 
3
1-  and 

2
3   (iii) 

5
2  and 

4
3-

12. Find the x and y intercepts of the straight line
 (i) x y5 3 15 0+ - =   (ii) 2 1 0x y 6- + =  (iii) x y3 10 4 0+ + =

13. Find the equation of the straight line passing through the point (3, 4) and has   
 intercepts which are in the ratio 3 : 2.

14. Find the equation of the straight lines passing through the point (2, 2) and the sum of 
the intercepts is 9.

15. Find the equation of the straight line passing through the point (5, -3) and whose 
intercepts on the axes are equal in magnitude but opposite in sign.

16. Find the equation of the line passing through the point (9, -1) and having its 
x-intercept thrice as its y-intercept.

17. A straight line cuts the coordinate axes at A and B. If the midpoint of AB is (3, 2), then 
find the equation of AB.

18.      Find the equation of the  line passing through (22, -6) and having intercept on x-axis 
exceeds the intercept on y-axis by 5.

19.      If A(3, 6) and C(-1, 2) are two vertices of a rhombus ABCD, then find the equation 
of straight line that lies along the diagonal BD.

20.     Find the equation of the line whose gradient is 
2
3  and which passes through P, where 

P divides the line segment joining A(-2, 6) and B (3, -4) in the ratio 2 : 3 internally.

5.7  General Form of Equation of a straight line
 We have already pointed out that different forms of the equation of  a straight line may 
be converted into the standard form  0ax by c+ + = , where a , b and c are real constants 
such that either 0 0ora b! !  . 

 Now let us find out 

 (i)  the slope of  0ax by c+ + =

 (ii)   the equation of a straight line parallel to 0ax by c+ + =

 (iii)  the equation of a straight line perpendicular to 0ax by c+ + =   and
 (iv) the point of intersection of two intersecting  straight lines.
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(i) The  general form of the equation of a straight line is 0ax by c+ + = .

  The above equation is rewritten as  y = ,
b
a x

b
c b 0!- -                                 (1)

  Comparing (1) with the slope-intercept form y mx k= + , we get,

      slope,  m = 
b
a-   and the y-intercept  = 

b
c-

 `   For the equation   0ax by c+ + = , we have 

    slope m = coefficient of
coefficient of

y
x-    and   the y-intercept is coefficient of

constant term
y- .

(ii) Equation of a line parallel to the line 0ax by c+ + = .

 We know that two straight lines are parallel if and only if their slopes are equal. 

 Hence the equations of all lines parallel to the line 0ax by c+ + =   are of the form
      0ax by k+ + = , for different values of k.

(iii) Equation of a line perpendicular to the line  0ax by c+ + =

 We know that  two non-vertical lines are perpendicular if and only if the product of 
their slopes is –1. 

 Hence the equations of all lines perpendicular to the line 0ax by c+ + =  are

     0bx ay k- + = , for different values of k.

 Two straight lines a x b y c 01 1 1+ + =  and 0a x b y c2 2 2+ + = , where the   
 coefficients are non-zero,
 (i) are parallel if and only if      

a
a

b
b

2

1

2

1=  

 (ii) are perpendicular if and only if   a a b b 01 2 1 2+ =

(iv)  The point of intersection of two straight lines

 If two straight lines are not parallel, then they will intersect at a point. This point lies 
on both the straight lines. Hence, the point of intersection is obtained by solving the given 
two equations.

Example 5.26
 Show that the straight lines x y3 2 12 0+ - =  and x y6 4 8 0+ + =  are parallel.

Solution Slope of the straight line    x y3 2 12 0+ - =  is  m1  = 
coefficient of
coefficient of

y
x-  = 

2
3-

        Similarly, the slope of the line     x y6 4 8 0+ + =  is   m2  = 
4
6-  = 

2
3-

 `   m1  = m2 .   Hence, the two straight lines are parallel.

Note
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Example 5.27

 Prove that the straight lines x y2 1 0+ + =  and x y2 5 0- + =  are perpendicular to 
each other.

Solution Slope of the straight line  x y2 1 0+ + =  is m
1
 = 

coefficient of
coefficient of

y
x-  =  

2
1-

 Slope of the straight line x y2 5 0- + =  is m
2
 = 

coefficient of
coefficient of

y
x-  = 

1
2

-
-  = 2

 Product of the slopes   m m
1 2

 = 
2
1 2#- = – 1

 `  The two straight lines are perpendicular.

Example 5.28

 Find the equation of the straight line parallel to the line x y8 13 0- + =  and passing 
through the point (2, 5).

Solution Equation of the straight line parallel to    x y8 13 0- + =  is x y k8 0- + =

Since it passes through the point (2, 5)

   ( ) k2 8 5- +  =  0  (    k   =  38

 `   Equation of the required straight line is x y8 38 0- + =

Example 5.29

 The vertices of  ABC3  are A(2, 1), B(6, –1) and C(4, 11). Find the equation of the 
straight line along the altitude from the vertex A.

Solution   Slope of  BC = 
4 6
11 1
-
+  = – 6

Since the line AD is perpendicular to the line BC, slope of AD = 
6
1

`   Equation of AD is y y
1

-  = m x x
1

-^ h

      y 1-  = x
6
1 2-^ h   (     y6 6-  = x 2-

`  Equation of the required straight line is  x y6 4- +  = 0

Exercise 5.5

1. Find the slope of the straight line

 (i) x y3 4 6 0+ - =   (ii) y x7 6= +  (iii) x y4 5 3= + .

2. Show that the straight lines x y2 1 0+ + =  and x y3 6 2 0+ + =  are parallel.

3. Show that the straight lines x y3 5 7 0- + =  and x y15 9 4 0+ + =  are perpendicular.

4. If the straight lines 5 3
y

x p ax y
2

and= - + =  are parallel, then find a .

5. Find the value of a   if the straight lines x y5 2 9 0- - =  and 11 0ay x2+ - =  are 
perpendicular to each other.

B(6,-1)

A(2,1)

C(4,11)D

Fig. 5.31
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6. Find the values of p  for which the straight lines px p y8 2 3 1 0+ - + =^ h  and 
px y8 7 0+ - =  are perpendicular to each other.

7. If the straight line passing through the points ,h 3^ h and (4, 1) intersects the line 
x y7 9 19 0- - =  at right angle, then find the value of h .

8. Find the equation of the straight line parallel to the line x y3 7 0- + =  and passing 
through the point (1, -2).

9. Find the equation of the straight line perpendicular to the straight line x y2 3 0- + =  
and passing through the point (1, -2).

10. Find the equation of the perpendicular bisector of the straight line segment joining the 
points (3, 4) and (-1, 2).

11. Find the equation of the straight line passing through the point of intersection of the 
lines x y2 3 0+ - =  and x y5 6 0+ - =  and parallel to the line joining the points 

 (1, 2) and (2, 1).

12. Find the equation of the straight line which passes through the point of intersection of 
the straight lines x y5 6 1- =  and x y3 2 5 0+ + =  and is perpendicular to the straight 
line x y3 5 11 0- + = .

13. Find the equation of the straight line joining the point of intersection of the lines 
3 0x y 9- + =  and x y2 4+ =  and the point of intersection of the lines 2 0x y 4+ - =  
and x y2 3 0- + = .

14. If the vertices of a 3ABC are A(2, -4), B(3, 3) and C(-1, 5). Find the equation of  the 
straight line along the altitude from the vertex B. 

15. If the vertices of a 3ABC are A(-4,4 ), B(8 ,4) and C(8,10). Find the equation of the 
straight line along the median from the vertex A.

16. Find the coordinates of the foot of the perpendicular from the origin on the straight 
line x y3 2 13+ = .

17. If   2 7x y+ =  and x y2 8+ =  are the equations of the lines of  two diameters of a 
circle, find the radius of the circle if the point (0, -2) lies on the circle.

18. Find the equation of the straight line segment whose end  points are the point of 
intersection of the straight lines x y2 3 4 0- + = , x y2 3 0- + =  and the midpoint 
of the line joining the points (3, -2) and (-5, 8).

19.      In an isosceles  3PQR, PQ  = PR. The base QR lies on the x-axis,  P lies on the y- axis 
and x y2 3 9 0- + =  is the equation of PQ. Find the equation of  the straight line along PR. 
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Exercise 5.6
Choose the correct answer

1. The midpoint of the line joining ,a b-^ h and ,a b3 5^ h is
 (A) ,a b2-^ h  (B) ,a b2 4^ h  (C) ,a b2 2^ h  (D) ,a b3- -^ h

2. The point P which divides the line segment joining the points ,A 1 3-^ h and ,B 3 9-^ h 
internally in the ratio 1:3 is

 (A) ,2 1^ h  (B) ,0 0^ h  (C) ,
3
5 2` j  (D) ,1 2-^ h

3. If the line segment joining the points ,A 3 4^ h and ,B 14 3-^ h meets the x-axis at P, 
then the ratio in which  P divides the segment AB is

 (A) 4 : 3  (b) 3 : 4  (c) 2 : 3  (d) 4 : 1
4. The centroid of the triangle with vertices at ,2 5- -^ h, ,2 12-^ h and ,10 1-^ h is
 (A) ,6 6^ h  (B) ,4 4^ h  (C) ,3 3^ h  (D) ,2 2^ h

5. If ,1 2^ h, ,4 6^ h, ,x 6^ h and ,3 2^ h are the vertices of a parallelogram taken in order, then 
the value of x  is

 (A)  6   (b)  2   (c)  1   (d)  3

6. Area of the triangle formed by the points (0,0), ,2 0^ h and ,0 2^ h is
 (A) 1 sq. units  (b)  2 sq. units (c) 4 sq. units  (d) 8 sq. units

7. Area of the quadrilateral formed by the points ,1 1^ h, ,0 1^ h, ,0 0^ h and ,1 0^ h is
 (A) 3 sq. units  (b) 2 sq. units  (c) 4 sq. units  (d) 1 sq. units

8. The angle of inclination of a straight line parallel to x-axis is equal to

 (A) 0c   (B)  60c  (C) 45c  (D)  90c
9. Slope of the line joining the points ,3 2-^ h and , a1-^ h is 

2
3- , then the value of a

 is equal to
 (A) 1    (b) 2   (c) 3   (d) 4
10. Slope of the straight line which is perpendicular to the straight line joining the points 

,2 6-^ h and ,4 8^ h is equal to

 (A) 
3
1    (B) 3   (C) -3  (D) 

3
1-

11. The point of intersection of the straight lines x y9 2 0- - =  and x y2 9 0+ - =  is
 (A) ,1 7-^ h  (B) ,7 1^ h  (C) ,1 7^ h  (D) ,1 7- -^ h

12. The straight line x y4 3 12 0+ - =  intersects the y- axis at 
 (A) ,3 0^ h  (B) ,0 4^ h  (C) ,3 4^ h  (D) ,0 4-^ h

13. The slope of the straight line y x7 2 11- =  is equal to

 (A)  
2
7-   (B)  

2
7    (C)  

7
2    (D)  

7
2-

14. The equation of a straight line passing through the point (2 , –7) and parallel to x-axis is
 (A) x 2=   (B) x 7=-   (C) y 7=-   (D) y 2=
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15. The x and y-intercepts of the line x y2 3 6 0- + = , respectively are

 (A) 2, 3  (b) 3, 2  (c)  -3, 2  (d)  3, -2

16. The centre of a circle is (-6, 4). If one end of the diameter of the circle is at (-12, 8), 
then the other end is at 

 (A) (-18, 12)  (b) (-9, 6)  (c) (-3, 2)  (d) (0, 0)

17. The equation of the straight line passing through the origin and perpendicular to the 
straight line x y2 3 7 0+ - =  is 

 (A) x y2 3 0+ =  (B) x y3 2 0- =  (C) y 5 0+ =   (D) y 5 0- =

18. The equation of a straight line parallel to y-axis and passing through the point ,2 5-^ h is
 (A) x 2 0- =   (B) x 2 0+ =   (C) y 5 0+ =   (D) y 5 0- =

19. If the points (2, 5), (4, 6) and ,a a^ h are collinear, then the value of a  is equal to
 (A) -8   (B) 4   (C) -4  (D) 8

20. If a straight line y x k2= +  passes through the point (1, 2), then the value of k is equal to
 (A)  0   (B)  4   (C)  5   (D) -3

21. The equation of a straight line having slope 3 and y-intercept -4 is
 (A) x y3 4 0- - =     (B) x y3 4 0+ - =

 (C) x y3 4 0- + =     (D) x y3 4 0+ + =

22. The point of intersection of the straight lines y 0=  and x 4=-  is
 (A) ,0 4-^ h  (B)  ,4 0-^ h  (C)  ,0 4^ h  (D)  ,4 0^ h

23. The value of k if the straight lines 3x + 6y + 7 = 0 and 2x + ky = 5 are perpendicular is
 (A)  1   (b)  –1   (c)  2   (d) 

2
1

q The distance  between ( , )P x y
1 1

 and ,Q x y
2 2^ h is  x x y y

2 1
2

2 1
2- + -^ ^h h

q The point P which divides the line segment joining the points ,A x y
1 1^ h and ,B x y

2 2^ h 

      internally in the ratio :l m  is ,
l m

lx mx

l m

ly my
2 1 2 1

+

+

+

+
c m.

q The point Q which divides the line segment joining the points ,A x y
1 1^ h and ,B x y

2 2^ h  

      extrenally in the ratio :l m  is ,
l m

lx mx

l m

ly my
2 1 2 1

-

-

-

-
c m.

q Midpoint of the line segment joining the points ,x y
1 1^ h and ,x y

2 2^ h is ,
x x y y

2 2
1 2 1 2
+ +

c m

Points to Remember
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q The area of the triangle formed by the points ,x y
1 1^ h, ,x y

2 2^ h and ,x y
3 3^ h is

       ( )x y y
2
1

1 2 3-/  = x y y x y y x y y
2
1

1 2 3 2 3 1 3 1 2
- + - + -^ ^ ^h h h" ,

   = x y x y x y x y x y x y
2
1

1 2 2 3 3 1 2 1 3 2 1 3
+ + - + +^ ^h h" ,.

q Three points ,A x y
1 1^ h, ,B x y

2 2^ h and ,C x y
3 3^ h are collinear if and only if 

  (i)  x y x y x y
1 2 2 3 3 1

+ +  = x y x y x y
2 1 3 2 1 3

+ +  (or)

 (ii) Slope of AB =  Slope of BC or slope of  AC.

q If a line makes an angle i  with the positive direction of x- axis, then the slope m = tani .

q Slope of the non-vertical line passing through the points ,x y
1 1^ h and ,x y

2 2^ h is

    m = 
x x

y y

2 1

2 1

-

-
 = 

x x
y y

1 2

1 2

-
-

q Slope of the line 0ax by c+ + =  is m  = 
coefficient of
coefficient of

y
x-  = 

b
a- ,  0b !

q Slope of the horizontal line is 0 and slope of the vertical line is undefined.

q Two lines are parallel if and only if their slopes are equal.  

q Two non-vertical lines are perpendicular if and only if the product of their slopes
 is -1. That is,   m

1
m

2
 = -1.

Equation of straight lines

Sl.No Straight line  Equation
1. x-axis y = 0
2. y-axis x = 0
3. Parallel to x-axis y = k
4. Parallel to y-axis x = k
5. Parallel to ax+by+c =0 ax+by+k = 0
6. Perpendicular to ax+by+c =0 bx–ay+k = 0

Given Equation
1. Passing through the origin        y = mx
2. Slope m,  y-intercept c y = mx + c
3. Slope m, a point (x1 , y1) y – y1 = m(x–x1)

4. Passing through two points (x1 , y1), (x2 , y2) y y

y y

x x

x x

2 1

1

2 1

1

-

-
=

-

-

5. x-intercept a  ,  y-intercept b 1
a
x

b
y

+ =




