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A straight line is the simplest geometric curve. 
Monge (1781 A.D.) gave the modern 'Point Slope' 

form of equation of a line as y - y' = m (x - x') and 
condition of perpendicularity of two lines as mm' 

+ 1 = 0  

S.f. Lacroix (1765-1843 A.D.) was a prolific text 

book writer; but his contributions to analytic 
geometry are found scattered. He gave the 'two 

point' form of equation of a line as 

αα'

ββ
βy




 (x – ). He also gave the formula 

for finding angles between two lines.  

Monge 
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 2.1 Definition. 

 The straight line is a curve such that every point on the line segment joining any two points on it lies on it. The 

simplest locus of a point in a plane is a straight line. A line is determined uniquely by any one of the following: 

 (1) Two different points (because we know the axiom that one and only one straight line passes through two given 

points) 

 (2) A point and a given direction.  

 

 

 

 

 

 

 

 

 Thus, to determine a line uniquely, two geometrical conditions are required. 

 2.2 Slope (Gradient) of a Line. 

 The trigonometrical tangent of the angle that a line makes with the positive direction of the x-axis in anticlockwise 

sense is called the slope or gradient of the line. 

The slope of a line is generally denoted by m. Thus, m = tan  

 (1) Slope of line parallel to x – axis is 00tan  om . 

(2) Slope of line parallel to y – axis is  om 90tan . 

 (3) Slope of the line equally inclined with the axes is 1 or –1. 

(4) Slope of the line through the points ),( 11 yxA  and ),( 22 yxB  is  
12

12

xx

yy




 taken in the same order.  

 (5) Slope of the line 0,0  bcbyax  is 
b

a
 . 

(6) Slope of two parallel lines are equal.  

 (7) If 1m and 2m  be the slopes of two perpendicular lines, then 1. 21 mm . 

 Note  :  m can be defined as tan  for  0  and 
2


   

          If three points A, B, C are collinear, then  

   Slope of AB = Slope of BC = Slope of AC  

Example: 1 The gradient of the line joining the points on the curve xxy 22  , whose abscissae are 1 and 3, is   [MP PET 1997] 
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 (a) 6 (b) 5 (c) 4 (d) 3 

Solution: (a) The points are (1, 3) and (3, 15)  

 Hence gradient is = 




12

12

xx

yy
6

2

12
  

Example: 2 Slope of a line which cuts intercepts of equal lengths on the axes is    [MP PET 1986] 

 (a) – 1 (b) 0 (c) 2 (d) 3  

Solution: (a) Equation of line is 1
a

y

a

x
 

      ayx          axy  . Hence slope of the line is – 1. 

 

 2.3 Equations of Straight line in Different forms. 

(1) Slope form : Equation of a line through the origin and having slope m is y = mx. 

(2) One point form or Point slope form : Equation of a line through the 

point ),( 11 yx and having slope m is )( 11 xxmyy  . 

(3) Slope intercept form  : Equation of a line (non-vertical) with slope m and 

cutting off an intercept c on the y-axis is y = mx + c. 

The equation of a line with slope m and the x-intercept d is )( dxmy   

 

 (4) Intercept form : If a straight line cuts x-axis at A and the y-axis at B then OA and OB are known as the 

intercepts of the line on x-axis and y-axis respectively. 

 The intercepts are positive or negative according as the line meets with positive 

or negative directions of the coordinate axes. 

In the figure, OA = x-intercept, OB = y-intercept. 

Equation of a straight line cutting off intercepts a and b on x–axis and y–axis 

respectively is 1
b

y

a

x
.        

Note :  If given line is parallel to X axis, then X-intercept is undefined. 

          If given line is parallel to Y axis, then Y-intercept is undefined. 

 (5)Two point form: Equation of the line through the points  A ),( 11 yx  and ),( 22 yxB  is )()( 1

12

12
1 xx

xx

yy
yy 




 . In 

the determinant form it is gives as:  

 

1

1

1

22

11

yx

yx

yx

 = 0 is the equation of line. 
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30 Straight Line  

(6) Normal or perpendicular form : The equation of the straight line upon which the length of the 

perpendicular from the origin is p and this perpendicular makes an angle  with           x-

axis is pyx   sincos . 

 

 

 

 
 

(7) Symmetrical or parametric or distance form of the line :  Equation of 

a line passing through ),( 11 yx  and making an angle  with the positive direction of x-

axis is r
yyxx







 sincos

11 , 

where r is the distance between the point P (x, y) and ),( 11 yxA . 

The coordinates of any point on this line may be taken as 

)sin,cos( 11  ryrx  , known as parametric co-ordinates, ‘r’ is called the parameter. 

 Note :   Equation of x-axis  y = 0 

   Equation a line parallel to x-axis (or perpendicular to y-axis) at a distance ‘b’ from it  by   

 

 

 

 

 

 
 

 Equation of y-axis  x = 0 

   Equation of a line parallel to y-axis (or perpendicular to x-axis) at a distance ‘a’ from it  ax   

 

 

 

 

 

 

 
 

Example: 3 Equation to the straight line cutting off an intercept 2 from the negative direction of the axis of y and inclined at 30° to the 

positive direction of x, is         [MP PET 2003] 

 (a) 03  xy  (b) 02  xy  (c) 023  xy  (d) 0323  xy  

Solution: (d) Let the equation of the straight line is cmxy  . 

 Here 
3

1
30tan m  and c = – 2 

 Hence, the required equation is 2
3

1
 xy   0323  xy . 

Example: 4 The equation of a straight line passing through (– 3, 2) and cutting an intercept equal  in magnitude but opposite in sign from the 

axes is given by                                    [Rajasthan PET 1984; MP PET 1993] 
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 (a) 05  yx  (b) 05  yx  (c) 05  yx  (d) 05  yx  

Solution: (a) Let the equation be 1



a

y

a

x
  ayx   

 But it passes through (–3, 2), hence 523 a .  Hence the equation of straight line is 05  yx . 

Example: 5 The equation of the straight line passing through the point (4, 3) and making intercept on the co-ordinates axes whose sum is – 1, 

is        [AIEEE 2004] 

 (a) 1
32


yx

 and 1
12


yx
 (b) 1

32


yx
 and 1

12




yx
  

 (c) 1
32


yx
 and 1

12


yx
   (d) 1

32


yx
 and 1

12




yx
 

Solution: (d) Let the equation of line is 1
1





a

y

a

x
, which passes through (4, 3). Then 1

1

34





aa
  2a  

 Hence equation is 1
32


yx
 and 1

12




yx
 . 

Example: 6 Let PS be the median of the triangle with vertices )1,6(),2,2( QP  and R(7, 3). The equation of the line passing through (1, – 1) 

and parallel to PS is        [IIT Screening 2000] 

 (a) 0792  yx  (b) 01192  yx  (c) 01192  yx  (d) 0792  yx  

Solution: (d) S = mid point of 















 
 1,

2

13

2

31
,

2

76
QR  

    Slope (m) of PS = 
9

2

2

13
2

12 





;            The required equation is )1(

9

2
1 


 xy   0792  yx  

 2.4 Equation of Parallel and Perpendicular lines to a given Line. 

 (1) Equation of a line which is parallel to 0 cbyax  is 0 byax  

 (2) Equation of a line which is perpendicular to 0 cbyax  is 0 aybx  

 The value of   in both cases is obtained with the help of additional information given in the problem. 
 

Example: 7 The equation of the line passes through (a, b) and parallel to the line  1
b

y

a

x
, is        [Rajasthan PET 1986, 1995] 

 (a) 3
b

y

a

x
 (b)  2

b

y

a

x
  (c)  0

b

y

a

x
  (d)  02 

b

y

a

x
 

Solution: (b) The equation of parallel line to given line is 
b

y

a

x
. 

 This line passes through point (a, b). 

  
b

b

a

a
  2  

 Hence, required line is 2
b

y

a

x
. 

Example: 8 A line passes through (2, 2) and is perpendicular to the line 33  yx . Its y-intercept is   [IIT 1992]  

 (a) 
3

1
 (b) 

3

2
 (c) 1 (d) 

3

4
 

Solution: (d) The equation of a line passing through (2, 2) and perpendicular to 33  yx  is 

 )2(
3

1
2  xy  or 043  yx . Putting 0x  in this equation, we obtain 

3

4
y . 

 So y-intercept = 
3

4
. 

Example: 9 The equation of line passing through 









2
,1


 and perpendicular to 
r

4
cos2sin3    is  [EAMCET 2003] 
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 (a)  sin2cos32 rr     (b)  cos4sin325 rr   

 (c)  sin2cos32 rr     (d)  cos4sin325 rr    

Solution: (a) Equation of a line, perpendicular to 
r

4
cos2sin3    is 

r

k


















 






2
cos2

2
sin3  

 It is passing through 









2
,1


. Hence,  1/cos2sin3  k   2k  

  
r

2
sin2cos3      sin2cos32 rr  . 

Example: 10 The equation of the line bisecting perpendicularly the segment joining the points (– 4, 6) and (8, 8) is  [Karnataka CET 2003] 

 (a) 0196  yx  (b) 7y  (c) 01926  yx  (d) 072  yx  

Solution: (a) Equation of the line passing through (–4, 6) and (8, 8) is  

 )4(
48

68
6 




 xy   )4(

12

2
6  xy   406  xy   ......(i) 

 Now equation of any line   to it is  yx6 = 0   .....(ii) 

 This line passes through the midpoint of (–4, 6) and (8, 8) i.e., (2, 7) 

   From (ii) 12 + 7 + 0   19 ,       Equation of line is 0196  yx  

 

 2.5 General equation of a Straight line and its Transformation in Standard forms. 

 General form of equation of a line is 0 cbyax , its  

 (1) Slope intercept form: 
b

c
x

b

a
y  , slope 

b

a
m   and intercept on y-axis is, 

b

c
C   

 (2) Intercept form : 1
//





 bc

y

ac

x
, x intercept is = 










a

c
 and y intercept is = 










b

c
 

 (3) Normal form : To change the general form of a line into normal form, first take c to right hand side and make it 

positive, then divide the whole equation by 22 ba   like  

 ,
222222 ba

c

ba

by

ba

ax








  where 

22
cos

ba

a


 , 

22
sin

ba

b


  and 

22 ba

c
p


  

 2.6 Selection of Co-ordinate of a Point on a Straight line. 

 (1) If the equation of the straight line be 0 cbyax , in order to select a point on it, take the x co-ordinate 

according to your sweet will. Let x ; then 0 cbya  or 
b

ca
y





; 

  






 


b

ca
,  is a point on the line for any real value of  . If 0  is taken then the point will be 










b

c
,0 . 

Similarly a suitable point can be taken as 







 0,

a

c
. 

(2) If the equation of the line be cx   then a point on it can be taken as ),( c  where   has any real value. 

In particular (c, 0) is a convenient point on it when 0 . 

(3) If the equation of the line be cy   then a point on it can be taken as ),( c  where   has any real value. 

In particular (0, c) is a convenient point on it when 0 . 

Example: 11 If we reduce 0733  yx  to the form pyx   sincos , then the value of p is    [MP PET 2001] 
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 (a) 
32

7
 (b) 

3

7
 (c) 

2

73
 (d) 

23

7
 

Solution: (d) Given equation is 0733  yx ,  Dividing both sides by 22 33   

  0
33

7

33

3

33

3

222222










yx
  

23

7

23

3

23

3 
 yx ,        

23

7

23

7



p . 

 

 2.7 Point of Intersection of Two lines. 

 Let 111 cybxa  =0 and 0222  cybxa  be two non-parallel lines. If ),( yx   be the co-ordinates of their point of 

intersection, then  0111  cybxa  and  0222  cybxa  

 Solving these equation, we get 



















1221

1221

1221

1221 ,),(
baba

acac

baba

cbcb
yx  























21

21

21

21

21

21

21

21

,

bb

aa

aa

cc

bb

aa

cc

bb

 

   Note  :   Here lines are not parallel, they have unequal slopes, then 01221  baba . 

   In solving numerical questions, we should not remember the co-ordinates ),( yx   given above, but we 

solve the equations directly. 

 2.8 General equation of Lines through the Intersection of Two given Lines. 

 If equation of two lines 0111  cybxaP  and 0222  cybxaQ , then the equation of the lines passing 

through the point of intersection of these lines is 0 QP   or  cybxa 11 0)( 222  cybxa ; Value of   is 

obtained with the help of the additional information given in the problem. 
 

Example: 12 Equation of a line passing through the point of intersection of lines 0432  yx , 0543  yx  and perpendicular to 

0376  yx , then its equation is      [Rajasthan PET 2000] 

 (a) 0125102119  yx  (b) 125102119  yx  (c) 125102119  yx  (d) None of these 

Solution: (b) The point of intersection of the lines 0432  yx  and 0543  yx  is 






 

17

22
,

17

1
 

 The slope of required line = 
6

7
.  

 Hence, Equation of required line is, 












34

2

6

7

7

22
xy   125102119  yx .  

Example: 13 The equation of straight line passing through point of intersection of the straight lines 023  yx  and 0725  yx  and 

having infinite slope is        [UPSEAT 2001] 

 (a) 2x  (b) 3 yx  (c) 3x  (d) 4x  

Solution: (c) Required line should  be, 0)725()23(  yxyx     .....(i) 

   0)72()12()53(   yx   
12

72

12

53


























xy  ......(ii) 

 As the equation (ii) has infinite slope, 012    
2

1
  

 Putting 
2

1
  in equation (i), We have 0)725(

2

1
)23( 







 
 yxyx  3x  

 2.9 Angle between Two non-parallel Lines. 
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Let  be the angle between the lines 11 cxmy   and 22 cxmy  . 

and intersecting at A. 

where,  1m  = tan  and 2m  = tan  

        

 





tantan1

tantan
tan




   

 
21

211

1
tan

mm

mm




  .   

(1) Angle between two straight lines when their equations are given : The angle  between the lines 

0111  cybxa  and 0222  cybxa  is given by, 
2121

2112tan
bbaa

baba




 . 

(i) Condition for the lines to be parallel : If the lines 0111  cybxa  and 0222  cybxa  are parallel then, 

2

1

2

1

2

2

1

1
21

b

b

a

a

b

a

b

a
mm  . 

(ii) Condition for the lines to be perpendicular :  If the lines 0111  cybxa  and 0222  cybxa  are 

perpendicular then, 011 2121

2

2

1

1
21  bbaa

b

a

b

a
mm . 

(iii) Conditions for two lines to be coincident, parallel, perpendicular and intersecting : Two lines 

0111  cybxa   and 0222  cybxa  are, 

(a) Coincident, if  
2

1

2

1

2

1

c

c

b

b

a

a
   (b) Parallel, if 

2

1

2

1

2

1

c

c

b

b

a

a
   (c) Intersecting, if 

2

1

2

1

b

b

a

a
  

(d) Perpendicular, if  02121  bbaa  

 

Example: 14 Angle between the lines 0152  yx  and 043  yx  is    [Rajasthan PET 2003] 

 (a) 90  (b) 45  (c) 180  (d) 60  

Solution: (b) 
)1()1()2()3(

)1()2()1()3(
tan

2121

2112











bbaa

baba
   |1|

5

5

16

23
tan 







  

     
o451tan|1|tan 11   . 

Example: 15 To which of the following types the straight lines represented by 0732  yx  and 0532  yx  belongs  [MP PET 1982] 

 (a) Parallel to each other    (b) Perpendicular to each other  

 (c) Inclined at 45° to each other   (d) Coincident pair of straight lines 

Solution: (a) Here, 
2

1

2

1

2

1

c

c

b

b

a

a
 ;  

5

7

3

2

3

2
 .  Hence, lines are parallel to each other. 

 2.10 Equation of Straight line through a given point making a given Angle with a given Line. 

y=m2x + c2 

O 

A 

Y 
y=m1x + c1 

C B 
X 
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 Since straight line L  makes an angle )(    with x-axis, then equation of line L is )()tan( 11 xxyy    and 

straight line L  makes an angle )(    with x-axis, then equation of line L  is 

   )()tan( 11 xxyy    

 where       tanm    

 Hence, the equation of the straight lines which pass through a given point ),( 11 yx  

and make a given angle   with given straight line cmxy   are 

)(
tan1

tan
11 xx

m

m
yy 









  

 

Example: 16 The equation of the lines which passes through the point (3, – 2) and are inclined at 
o60  to the line 13  yx   

       [IIT 1974; MP PET 1996] 

 (a) ,02 y  03323  yx  (b) 03323,02  yxx  

 (c) 03323  yx    (d) None of these 

Solution: (a) The equation of lines passing through (3, –2) is )3()2(  xmy  .....(i) 

 The slope of the given line is 3 . 

 So, 
)3(1

)3(
60tan






m

mo . On solving, we get 0m  or 3  

 Putting the values of m in (i), the required equation is 02 y  and 03323  yx . 

Example: 17 In an isosceles triangle ABC, the coordinates of the point B and C on the base BC are respectively (1, 2) and (2, 1). If the equation 

of the line AB is xy 2 , then the equation of the line AC is    [Roorkee 2000] 

 (a) )1(
2

1
 xy   (b) 

2

x
y   (c) 1 xy  (d) 32  xy  

Solution: (b) Slope  of BC = 1
12

21





 

  ACAB  ,   ACBABC   

 
)1(1

1

)1(21

12










m

m
  |3|

1

1






m

m
  3

1

1






m

m
  

2

1
,2m .  

 But slope of AB is 2;      
2

1
m         (Here m is the gradient of the line AC)   

 Equation of the line AC is )2(
2

1
1  xy   02  yx  or 

2

x
y  . 

 

 2.11 A Line equally inclined with Two lines. 

Let the two lines with slopes 1m  and 2m  be equally inclined to a line with slope m 

then ,  





























mm

mm

mm

mm

2

2

1

1

11
  

Note  :   Sign of m in both brackets is same. 

 

Example: 18 If the lines 13  xy  and 32  xy  are equally inclined to the line 4 mxy , then m  =       [ISM Dhanbad 1976] 

C 

(2, 1) 
B 

(1, 2) 

y = 2x 
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 (a) 
7

231 
 (b) 

7

231 
 (c) 

7

231 
 (d) 

7

251 
 

Solution: (d) If line 4 mxy  are equally inclined to lines with slope 31 m  and 
2

1
2 m ,then 




































m
m

m

2

1
1

3
2

1

31

3
  

7

251 
m  

 2.12 Equations of the bisectors of the Angles between two Straight lines. 

The equation of the bisectors of the angles between the lines 0111  cybxa  and 0222  cybxa  are given 

by, 
2
2

2
2

222

2
1

2
1

111

ba

cybxa

ba

cybxa









      .....(i) 

Algorithm to find the bisector of the angle containing the origin : 

Let the equations of the two lines 0111  cybxa  and 0222  cybxa . To find the bisector of the angle 

containing the origin, we proceed as follows: 

Step I : See whether the constant terms 1c  and 2c  in the equations of two lines positive or not. If not, then multiply 

both the sides of the equation by –1 to make the constant term positive. 

Step II : Now obtain the bisector corresponding to the positive sign i.e.,  
2
2

2
2

222

2
1

2
1

111

ba

cybxa

ba

cybxa









. 

This is the required bisector of the angle containing the origin. 

Note  :  The bisector of the angle containing the origin means the bisector of the angle between the lines which 

contains the origin within it. 

 (1) To find the acute and obtuse angle bisectors 

 Let   be the angle between one of the lines and one of the bisectors given by (i). Find tan . If 1|tan|  , then 

this bisector is the bisector of acute angle and the other one is the bisector of the obtuse angle. 

 If |tan|  > 1, then this bisector is the bisector of obtuse angle and other one is the bisector of the acute angle.  

 (2) Method to find acute angle bisector and obtuse angle bisector 

(i) Make the constant term positive, if not.  (ii) Now determine the sign of the expression 2121 bbaa  . 

(iii) If 02121  bbaa , then the bisector corresponding to “+” sign gives the obtuse angle bisector and the bisector 

corresponding to “–” sign is the bisector of acute angle between the lines. 

(iv) If 02121  bbaa , then the bisector corresponding to “+” and “–” sign given 

the acute and obtuse angle bisectors respectively.   

Note  :    Bisectors are perpendicular to each other. 

      If 02121  bbaa , then the origin lies in obtuse angle and if 

02121  bbaa , then the origin lies in acute angle. 
 

Example: 19 The equation of the bisectors of the angles between the lines |||| yx   are    [Orissa JEE 2002] 

 (a) xy   and 0x   (b) 
2

1
x  and 

2

1
y  (c) 0y  and 0x  (d) None of these  

Solution: (c) The equation of lines are 0 yx  and 0 yx .  

  The equation of bisectors of the angles between these lines are 
1111 






 yxyx
  )( yxyx   

 Taking +ve sign, we get 0y ;  Taking –ve sign, we get 0x . Hence, the equation of bisectors are ,0x  0y . 

Example: 20 The equation of the bisector of the acute angle between the lines 0743  yx  and 02512  yx  is   

[IIT 1975, 1983; Rajasthan PET 2003] 

Obtuse bisector 

P(x, y) 

L2 

L1 

Acute bisector 
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 (a) 01017721  yx  (b) 09311  yx  (c) 01017731  yx  (d) 09311  yx  

Solution: (b) Bisector of the angles is given by 
13

2512

5

743 


 yxyx
  

  09311  yx   .....(i)     and    01017721  yx  ......(ii) 

 Let the angle between the line 0743  yx  and (i) is  , then o

mm

mm
451

45

35

3

11

4

3
1

3

11

4

3

1
tan

21

21 









   

   Hence 09311  yx  is the bisector of the acute angle between the given lines. 

 

 2.13 Length of Perpendicular. 

 (1) Distance of a point from a line : The length p of the perpendicular from the point ),( 11 yx  to the line 

0 cbyax  is given by 
22

11 ||

ba

cbyax
p




 . 

 Note  :    Length of perpendicular from origin to the line 0 cbyax  is 
22 ba

c


. 

   Length of perpendicular from the point ),( 11 yx  to the line pyx   sincos  is 

pyx   sincos 11 . 

(2) Distance between two parallel lines : Let the two parallel lines be 01  cbyax  and 02  cbyax . 

First Method : The distance between the lines is 
)(

||

22

21

ba

cc
d




 . 

 

 

 
 

Second Method : The distance between the lines is 
)( 22 ba

d





, where  

(i) || 21 cc   if they be on the same side of origin. 

(ii) |||| 21 cc   if the origin O lies between them. 

 
 

Third method : Find the coordinates of any point on one of the given line, preferably putting 0x  or 0y . Then 

the perpendicular distance of this point from the other line is the required distance 

between the lines. 

Note::  Distance between two parallel lines 01  cbyax  and 

02  ckbykax  is 
22

2
1

ba

k

c
c





 

  Distance between two non parallel lines is always zero. 

 2.14 Position of a Point with respect to a Line. 

 Let the given line be 0 cbyax  and observing point is ),( 11 yx , then  

d 

ax + by + c1 = 0 

ax + by + c2 = 0 

ax + by + c1 = 0 

ax + by + c2 = 0 

.O (0, 0) 

ax + by + c1 = 0 

ax + by + c2 = 0 

.O (0, 0) 
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 (i) If the same sign is found by putting in equation of line 11 , yyxx   and 0x , 0y  then the point ),( 11 yx  is 

situated on the side of origin. 

 (ii) If the opposite sign is found by putting in equation of line ,1xx   1yy   and 0x , 0y  then the point 

),( 11 yx  is situated opposite side to origin. 

 2.15 Position of Two points with respect to a Line. 

 Two points ),( 11 yx  and ),( 22 yx  are on the same side or on the opposite side of the straight line 0 cbyax  

according as the values of cbyax  11  and cbyax  22  are of the same sign or opposite sign.   

 

Example: 21 The distance of the point (–2, 3) from the line 5 yx  is      [MP PET 2001] 

 (a) 25  (b) 52  (c) 53  (d) 35  

Solution: (a) 25
2

10

11

532

11

5

2222

11 













yx
p     

Example: 22 The distance between the lines 1134  yx  and 1568  yx  is      [AMU 1979; MNR 1987; UPSEAT 2000; DCE 1999] 

 (a) 
2

7
 (b) 4 (c) 

10

7
 (d) None of these 

Solution: (c) Given lines 1134  yx  and 1568  yx , distance from the origin to both the lines are 
25

11
 and 

100

15
  

5

11
, 

10

15
 

 Clearly both lines are on the same side of the origin. 

 Hence, distance between both the lines are,  
10

7

10

15

5

11
 . 

Example: 23 If the length of the perpendicular drawn from origin to the line whose intercepts on the axes are a and b be p, then   

[Karnataka CET 2003] 

 (a) 222 pba   (b) 
2

22 1

p
ba   (c) 

222

211

pba
  (d) 

222

111

pba
  

Solution: (d) Equation of line is 1
b

y

a

x
  0 abaybx  

 Perpendicular distance from origin to given line is 
22 ba

ab
p




   

pab

ba 122




  
222

22 1

pba

ba



  

222

111

pba
   

Example: 24 The point on the x-axis whose perpendicular distance from the line 1
b

y

a

x
 is a, is[Rajasthan PET 2001; MP PET 2003] 

 (a) 







 0),( 22 bab

b

a
 (b) 








 0),( 22 bab

a

b
 (c) 








 0),( 22 baa

b

a
 (d) None of these 

Solution: (a) Let the point be )0,(h  then 
22

0

ba

abbh
a




     abbaabh  22   )( 22 bab

b

a
h   

 Hence the point is 







 0),( 22 bab

b

a
 

 

Example: 25 The vertex of an equilateral triangle is (2, –1) and the equation of its base is 12  yx . The length of its sides is  [UPSEAT 2003] 

 (a) 
15

4
   (b) 

15

2
 A (2, –1) 

C B 
60o 



 

 

 

 
Straight Line  39   

 (c) 
33

4
   (d)  None of these 

Solution: (b) 
5

1

21

122
||

22





AD  

  
BD

ADo 60tan  
BD

5/1
3    

15

1
BD   

15

2
2  BDBC   

 

 2.16 Concurrent Lines. 

 Three or more lines are said to be concurrent lines if they meet at a point. 
 First method : Find the point of intersection of any two lines by solving them simultaneously. If the point satisfies 

the third equation also, then the given lines are concurrent. 

 Second method : The three lines 0111  cybxa , 0222  cybxa and 0333  cybxa  are concurrent if, 

0

333

222

111



cba

cba

cba

 

 Third method : The condition for the lines 0P , 0Q  and 0R  to be concurrent is that three constants a, b, c 

(not all zero at the same time) can be obtained such that 0 cRbQaP . 
 
 

Example: 26 If the lines 0 cbyax , 0 acybx  and 0 baycx  be concurrent, then    [IIT 1985; DCE 2002] 

 (a) 03333  abccba  (b) 0333  abccba  (c) 03333  abccba  (d) None of these 

Solution: (c) Here the given lines are,  0 cbyax ,  0 acybx , 0 baycx  

 The lines will be concurrent, iff 0

bac

acb

cba

  03333  abccba  

Example: 27 If the lines ,134  yx  5 xy  and 35  bxy  are concurrent, then b equals  

[Rajasthan PET 1996; MP PET 1997; EAMCET 2003] 
 (a) 1 (b) 3 (c) 6 (d) 0 

Solution: (c) If these lines are concurrent then the intersection point of the lines 134  yx  and 5 xy , is (–2, 3), which lies on the third line.  

 Hence,   3235  b  3215  b   122 b   6b  

Example: 28 The straight lines 034  cbyax  where 0 cba , will be concurrent, if point is    [Rajasthan PET 2002] 

 (a) (4, 3) (b) 








3

1
,

4

1
 (c) 









3

1
,

2

1
 (d) None of these 

Solution: (b) The set of lines is 034  cbyax , where 0 cba  

 Eliminating c, we get 0)(34  babyax    0)13()14(  ybxa  

 They pass through the intersection of the lines 014 x  and 013 y  i.e., 
3

1
,

4

1
 yx  i.e., 









3

1
,

4

1
 

 2.17 Reflection on the Surface. 

 Here  IP = Incident Ray 

   PN = Normal to the surface 
   PR = Reflected Ray 

 Then,  NPRIPN   

   Angle of incidence = Angle of reflection 

 

 

 2.18 Image of a Point in Different cases. 

 (1) The image of a point with respect to the line mirror : The image of 

),( 11 yxA  with respect to the line mirror 0 cbyax  be B (h, k) is given by,   
A (x1, y1) 

B (h, k) 

ax+by+c = 0 

Surface 

Tangent 

P 

 

  
 

N
o

rm
al

 

Reflected ray 
Incident ray 

R N 
I 
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22

1111 )(2

ba

cbyax

b

yk

a

xh










 

 

 
 
 

(2) The image of a point with respect to x-axis : Let ),( yxP  be any point and P  ),( yx   its image after 

reflection in the x-axis, then  

   x   = x    ( O   is the mid point of P and P  ) 

   y  = – y 

 

 

 

 

 (3) The image of a point with respect to y-axis : Let ),( yxP  be any point and ),( yxP   its image after 

reflection in the y-axis  

 then   xx        ( O   is the mid point of P and  P  ) 

         yy   

 

 

 

 

 (4) The image of a point with respect to the origin : Let ),( yxP  be any 

point and ),( yxP   be its image after reflection through the origin, then 

    xx   ( O   is the mid point of P and P  ) 

    yy   

 

 

 (5) The image of a point with respect to the line y = x : Let ),( yxP  be any point and ),( yxP   be its image 

after reflection in the line xy  , then  

    yx    ( O   is the mid point of P and P  ) 

    xy   

 

 
 
 

 (6) The image of a point with respect to the line y = x tan   :  

  Let ),( yxP  be any point and ),( yxP   be its image after reflection in the line 

tanxy   then  

  2sin2cos yxx    ( O   is the mid point of P and P  ) 

P(x, y) 

P(x, y) 

O 
X 

O 

Y 

P(x, y) 

O 

X 

   P (x,y) 

X 
O 

Y 

Y 

P(x, y) 

N 

X 

P(x,y) 

X 

Y 

Y 

O M 

P(x, y) 

X X 

Y 

Y 

O  

O 

P(x, y) 
y=x 

45º 

P(x, y) 

X X 

Y 

Y 

O 

O 

P(x, y) y=x tan  
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  2cos2sin yxy   

  

 

 

Example: 29  The reflection of the point (4, –13) in the line 065  yx  is    [EAMCET 1994] 

 (a) (–1, –14) (b) (3, 4) (c) (1, 2) (d) (–4, 13) 

Solution: (a) Let ),( baQ  be the reflection of )13,4( P  in the line 065  yx . Then the point 






 

2

13
,

2

4 ba
R  lies on 065  yx   

.  06
2

13

2

4
5 







 







  ba
   0195 ba   .....(i) 

 Also PQ is perpendicular to 065  yx . Therefore 






 













1

5

4

13

a

b
  0695  ba  .....(ii) 

 Solving (i) and (ii), we get 14,1  ba . 

Example:  30 The image of a point )8,3(A  in the line 073  yx , is      [Rajasthan PET 1991] 

 (a) (–1, –4) (b) (–3, –8) (c) (1, –4) (d) (3, 8) 

Solution: (a) Equation of the line passing through (3, 8) and perpendicular to 073  yx  is 013  yx . The intersection point of both 

the lines is (1, 2). Now let the image of )8,3(A  be ),( 11 yxA . 

 The point (1, 2) will be the midpoint of AA  . 1
2

31 
x

   11 x  and 2
2

81 
y

  41 y .  Hence the image is (–1, –4). 

 

 2.19 Some Important Results. 

 (1) Area of the triangle formed by the lines 11 cxmy  , 3322 , cxmycxmy   is 
21

2
21 )(

2

1

mm

cc




 . 

 (2) Area of the triangle made by the line 0 cbyax  with the co-ordinate axes is 
||2

2

ab

c
. 

 (3) Area of the rhombus formed by the lines 0 cbyax  is 
ab

c 22
 

 (4) Area of the parallelogram formed by the lines 0111  cybxa ; 0222  cybxa , 111 dybxa   and 

0222  dybxa  is 
1221

2211 )()(

baba

cdcd




. 

 (5) The foot of the perpendicular ),( kh  from ),( 11 yx  to the line 0 cbyax  is given by 

22

1111 )(

ba

cbyax

b

yk

a

xh










. Hence, the coordinates of the foot of perpendicular is 






















22

11
2

22

11
2

,
ba

bcabxya

ba

acabyxb
 

 (6) Area of parallelogram 
sin

21 pp
A  , where 1p  and 2p  are the distances between parallel sides and   is the angle 

between two adjacent sides. 

 (7) The equation of a line whose mid-point is ),( 11 yx  in between the axes is 2
11


y

y

x

x
 

 (8) The equation of a straight line which makes a triangle with the axes of centroid ),( 11 yx  is 1
33 11


y

y

x

x
.  
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Example: 31 The coordinates of the foot of perpendicular drawn from (2, 4) to the line 1 yx  is    [Roorkee 1995] 

 (a) 








2

3
,

3

1
  (b) 










2

3
,

2

1
 (c) 









2

1
,

3

4
 (d) 







 

2

1
,

4

3
 

Solution: (b) Applying the formula, the required co-ordinates is 





















22

2

22

2

11

121141
,

11

141121
= 







 

2

3
,

2

1
 

Example: 32 The area enclosed within the curve 1||||  yx  is            [Rajasthan PET 1990, 97; IIT 1981; UPSEAT 2003] 

 (a) 2  (b) 1 (c) 3  (d) 2 

Solution: (d) The given lines are 1 yx  i.e., 1 yx , 1 yx , 1 yx and 1 yx . These lines form a quadrilateral whose 

vertices are )0,1(A , )1,0( B , )0,1(C  and )1,0(D . Obviously ABCD is a square. Length of each side of this square is 

211 22  .  Hence, area of square is 222   sq. units. 

Example: 33 If 321 ,, xxx  and 321 ,, yyy  are both in G.P. with the same common ratio, then the point ),( 11 yx , ),( 22 yx  and ),( 33 yx   

[AIEEE 2003] 

 (a) Lie on a straight line (b) Lie on an ellipse (c) Lie on a circle (d) Are vertices of a triangle 

Solution: (a) Taking co-ordinates as 








r

y

r

x
, , (x, y) and ),( rr yx . Above co-ordinates satisfy the relation mxy  ,   the three points lie on a 

straight line. 

Example: 34 A square of side a lies above the x-axis and has one vertex at the origin. The side passing through the origin makes an angle 











4
0


  with the positive direction of x-axis. The equation of its diagonal not passing through the origin is  

[AIEEE 2003] 

 (a) axy  )cos(sin)sin(cos   (b) axy  )cos(sin)sin(cos   

 (c) axy  )cos(sin)sin(cos   (d) axy  )cos(sin)sin(cos   

Solution: (b) Co-ordinates of )sin,cos(  aaA  ; Equation of OB  xy 







 



4
tan  

  CA  to OB ;    slope of 







 



4
cotCA  

 Equation of CA,  )cos(
4

cotsin 


 axay 







  

  aaxy  )sin(cos)cos(sin  . 

 

Example: 35 The number of integral points (integral point means both the coordinates should be integer) exactly in the interior of the triangle 

with vertices (0, 0), (0, 21) and (21, 0) is      [IIT Screening 2003] 

 (a) 133 (b) 190 (c) 233 (d) 105 

Solution: (b) 21 yx  

 The number of integral solution to the equation 21 yx  i.e., yx  21  

 Number of integral co-ordinates = 190
2

2019
1..........1819 


 . 

 

 

 

*** 

A 

B 

C 

O X 
 

/4 

Y 

(0, 0) 
O 

(0, 21) 
B 

(21, 0) A 



 

 

 

 
Straight Line 43 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. The equation of the straight line which passes through the point )2,1(  and cuts off equal intercepts from axes, is  [MNR 1978] 

(a) 1 yx  (b) 1 yx  (c)  01  yx  (d)  02  yx  

2. Equation of the straight line making equal intercepts on the axes and passing through the point (2, 4) is [Karnataka CET 2004] 

(a) 044  yx  (b) 082  yx  (c)  06  yx  (d)  0102  yx  

3. In the equation )( 11 xxmyy  if m and 1x are fixed and different lines are drawn for different values of 1y , then [MP PET 1986] 

(a) The lines will pass through a single point (b) There will be a set of parallel lines 

(c) There will be one line only   (d) None of these  

4. The equation of the straight line passing through the point (3, 2) and perpendicular to the line xy  is [MNR 1979; MP PET 2002] 

(a) 5 yx  (b) 5 yx  (c) 1 yx   (d) 1 yx   

5. The equation of the line perpendicular to the line 1
b

y

a

x
and passing through the point at which it cuts x-axis, is   [Rajasthan PET 1996] 

(a) 0
b

a

b

y

a

x
 (b) 

a

b

a

y

b

x
  (c) 0

a

y

b

x
  (d)  

b

a

a

y

b

x
  

6. The equation of the line passing through the point (1, 2) and perpendicular to the line 01  yx  is [MNR 1981] 

(a) 01  xy  (b) 01  xy  (c) 02  xy   (d) 02  xy   

7. If the equations cmxy  and pyx   sincos represent the same straight line, then   

(a) 21 mcp   (b) 21 mpc   (c) 21 mcp    (d) 1222  mcp   

8. A line passes through the point of intersection of 52  yx and 083  yx and parallel to the line 743  yx is 

       [Rajasthan PET 1984; MP PET 1991] 

(a) 0343  yx  (b) 043  yx  (c)  0334  yx  (d)  334  yx  

9. The equation of straight line passing through the intersection of the lines 12  yx and 23  yx and parallel to 043  yx is  

        [MP PET 2000] 

(a) 0543  yx  (b) 01043  yx  (c)  0543  yx  (d)  0643  yx  

10. The equation of the line joining the origin to the point (–4, 5) is      [MP PET 1984] 

BBaassiicc  LLeevveell 

Equation in Different forms and Slope of Line 
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(a) 045  yx  (b) 243  yx  (c)  045  yx  (d)  054  yx  

11. The equation of the line which cuts off an intercept 3 units on OX and an intercept –2 unit on OY, is    [MP PET 1984] 

(a) 1
23


yx
 (b) 1

23


yx
 (c) 1

32


yx
  (d)  1

32


yx
 

12. The equation of a line through (3, – 4) and perpendicular to the line 543  yx is         [Rajasthan PET 1981, 84, 86; MP PET 1984] 

(a) 2434  yx  (b) 34  xy  (c)  2443  xy  (d)  )3(
3

4
4  xy  

13. Equation of the line passing through (1, 2) and parallel to the line 13  xy is   [MP PET 1984] 

(a) 12  xy  (b) )1(32  xy  (c) )1(32  xy   (d) 12  xy   

14. Equation of the line passing through (–1, 1) and perpendicular to the line 0432  yx  is    [MP PET 1984] 

(a) )1(3)1(2  xy  (b) )1(2)1(3  xy  (c)  )1(21  xy  (d)  1)1(3  xy  

15. The equation of line passing through (c, d) and parallel to 0 cbyax is    [Rajasthan PET 1987] 

(a) 0)()(  dybcxa  (b) 0)()(  dybcxa  (c)  0)()(  dybcxa  (d)  None of these 

16. The equation of a line through  the intersection of lines 0x and 0y and through the point )2,2(  is [MP PET 1984] 

(a) 1 xy  (b) xy   (c) xy    (d)  2 xy  

17. Equation of a line through the origin and perpendicular to the line joining (a, 0) and )0,( a  is   [MP PET 1984] 

(a) 0y  (b) 0x  (c) ax    (d) ay    

18. For what values of a and b the intercepts cut off on the coordinate axes by the line 08  byax are equal in length but 

opposite in signs to those cut off by the line 0632  yx on the axes     [MP PET 1983] 

(a) 4,
3

8
 ba  (b) 4,

3

8
 ba  (c) 4,

3

8
 ba   (d) 4,

3

8
 ba   

19. For specifying a straight line how many geometrical parameters should be known    [MP PET 1982] 

(a) 1 (b) 2 (c) 4  (d) 3  

20. The equation of line passing through point of intersection of line 0123  yx and 034  yx and the point )0,( is   

        [Rajasthan PET 1987] 

(a)  yx  (b) )1(  yyx   (c) )1( yyx    (d) )1( yyx     

21. A line perpendicular to the line 0 cbyax and passes through ),( ba . The equation of the line is 

      [Rajasthan PET 1988; MP PET 1995] 

(a) 0)( 22  baaybx  (b) 0)( 22  baaybx  (c)  0 aybx  (d)  None of these 

22. If the line passing through (4, 3) and (2, k) is perpendicular to ,32  xy then k=  [Rajasthan PET 1985; MP PET 1999] 

(a) –1 (b) 1 (c) –4  (d) 4  

23. The line passes through (1,0) and )3,2( makes an angle of ....with x-axis                  [Rajasthan PET 1985] 

(a) o60  (b) o120  (c) o150   (d) o135   

24. If a and b are two arbitrary constants, then the straight line 043)3()2(  baybaxba will pass through 

        [Rajasthan PET 1990] 

(a) )2,1(   (b) )2,1(  (c) )3,2(    (d) )3,2(   

25. The equation of line passing through the point of intersection of the lines 0134  yx and 0325  yx and parallel to the 

line 0232  xy , is       [Rajasthan PET  1985,86, 88] 
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(a) 13  yx  (b) 123  yx  (c)  132  yx  (d) 12  yx   

26. The equation of line passing through (4, –6) and makes an angle o45 with positive x-axis, is   [Rajasthan PET 1984] 

(a) 010  yx  (b) 0162  yx  (c) 0223  yx   (d) None of these  

27. The  straight line passes through the point of intersection of the straight lines 0102  yx and ,052  yx is  [IIT 1983] 

(a) 045  yx  (b) 045  yx  (c) 054  yx   (d) 054  yx   

28. The equation to the straight line passing through the point )sin,cos( 33  aa and perpendicular to the line ayx   cosecsec , 

is    

[AMU 1975] 

(a)  2cossincos ayx    (b)  2cossincos ayx    

(c)   2coscossin ayx    (d)  None of these 

29. Equation of the right bisector of the line segment joining the points (7, 4) and (–1, –2) is    [AMU 1979] 

(a) 1534  yx  (b) 1543  yx  (c)  1534  yx  (d)  None of these 

30. Equations of lines which passes through the points of intersection of the lines 0134  yx and 0352  yx and are equally 

inclined to the axes are       [AMU 1981] 

(a) 0 xy  (b) )1(11  xy  (c) )1(21  yx   (d)  None of these 

31. Equation of line passing through (1, 2) and perpendicular to 0543  yx is    [Rajasthan PET 1995] 

(a) 243  xy  (b) 343  xy  (c)  443  xy  (d)  243  xy  

32. The equation of a straight line passing through the points (–5, –6) and (3, 10) is    [MNR 1974] 

(a) 42  yx  (b) 042  yx  (c)  42  yx  (d)  None of these 

33. A straight line through P(1, 2) is such that its intercept between the axes is bisected at P. Its equation is  [EAMCET 1994] 

(a) 52  yx  (b) 01  yx  (c) 03  yx   (d) 042  yx   

34. The equation to the straight line passing through the point of intersection of the lines 0165  yx and 0523  yx and 

perpendicular to the line 01153  yx is       [MP PET 1994] 

(a) 0835  yx  (b) 0853  yx  (c)  01135  yx  (d)  01153  yx  

35. The opposite vertices of a square are (1, 2) and (3, 8), then the equation of a diagonal of the square passing through the point (1, 

2) is  

[Roorkee 1981] 

(a) 013  yx  (b) 013  xy  (c) 013  yx   (d) None of these  

36. If the straight line 0 cbyax always passes through (1, –2), then a,b,c, are    [AMU 2000] 

(a) In A.P. (b) In H.P. (c) In G.P.  (d) None of these  

37. The equation of the straight line joining the origin to the point of intersection of 07  xy and 022  xy is  [MP PET  2001] 

(a) 043  yx  (b) 043  yx  (c) 034  yx   (d)  034  yx  

38. A straight line makes an angle of o135 with the x-axis and cuts y -axis at a distance –5 from the origin.  The equation of the line is  

[MP PET 1998] 

(a) 052  yx  (b) 032  yx  (c)  05  yx  (d)  03  yx  

39. If line mxy  meets the lines 012  yx and 032  yx at the same point, then m equals    [Rajasthan PET 1994] 
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(a) 1 (b) –1 (c) 2  (d) –2  

40. Equation of a line passing through (1, – 2) and perpendicular to the line 0753  yx is    [Rajasthan PET 2003] 

(a) 0135  yx  (b) 0153  yx  (c)  0135  yx  (d)  0153  yx  

41. The line 1
b

y

a

x
 cuts the x-axis at P. The equation of the line through P perpendicular to the given line is  [Kerala (Engg.) 2002] 

(a) abyx   (b) bayx   (c)  2abyax   (d) 2baybx    

42. The equation of line perpendicular to cx  is     [Rajasthan PET 2001] 

(a) dy   (b) dx   (c) 0x   (d)  None of these 

43. The inclination of the straight line passing through the point )6,3( and the midpoint of the line joining the point (4, –5) and (–2,9) 

is  

[Kerala (Engg.) 2002] 

(a) 4/  (b) 6/  (c) 3/   (d) 4/3   

44. If the intercept made by the line between the axis is bisected at the point (5, 2), then its equation is   [Rajasthan PET 1996] 

(a) 2025  yx  (b) 2052  yx  (c)  2025  yx  (d)  2052  yx  

45. The equation of the line passing through (1, 1) and parallel to the line 0732  yx is   [Rajasthan PET 1993, 96] 

(a) 0532  yx  (b) 0523  yx  (c)  0723  yx  (d)  0532  yx  

46. The equation of a straight line passing through origin and through the point of intersection of lines 02  yx and 

012  yx is  

[Rajasthan PET 1993] 

(a) 05  yx  (b) 05  yx  (c)  05  yx  (d)  05  yx  

47. The equations 0)()(  bayacxcb  and 0)()( 333333  bayacxcb will represent the same line, if  

(a) 0 cb    (b) cb  and ac  and ba   or 0 cba  

(c)  0ba    (d) 0 cba   

48. The straight line passing through the point of intersection of the straight lines 013  yx and 0952  yx and having infinite 

slope and at a distance of  2 units from the origin, has the equation       [AMU 1980] 

(a) 2x  (b) 013  yx  (c)  1y  (d) None of these  

49. The equation of the line whose slope is 3 and which cuts off an intercept 3 from the positive x-axis is   

(a) 93  xy  (b) 33  xy  (c)  93  xy  (d) None of these  

50. The equations of the lines which cuts off an intercept –1 from y-axis and are equally inclined to the axes are  

(a) 01,01  yxyx   (b) 01,01  yxyx   

(c)  01,01  yxyx   (d)  None of these 

51. If the line segment joining (2,3) and (–1, 2) is divided internally in the ratio 3:4 by the line kyx  2 , then k is  

(a) 
7

41
 (b) 

7

5
 (c) 

7

36
  (d) 

7

31
  

52. If )2,13(),1,1( BA and )23,3( C be three vertices of a square, then the diagonal through B is   

(a) )33()23(  xy  (b) 0y  (c) xy    (d) None of these  

53. In what ratio the line 02  xy divides the line joining the points )1,3(  and )9,8(    [Karnataka CET  2002] 

 (a) 1: 2 (b) 2: 1 (c) 2: 3 (d) 3: 4 
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54. For the straight lines given by the equation kykxk 75)1()2(  , for different values of k which of the following statements is 

true 

[IIT 1971] 

(a) Lines are parallel   (b) Lines pass through the point (–2, 9)  

(c)  Lines pass through the point )9,2(   (d) None of these  

55. The line joining two points )0,2(A , )1,3(B is rotated about A in anti-clockwise direction through an angle of o15 . The equation of 

the line in the new position, is        [IIT 1969] 

(a) 0323  yx  (b) 023  yx  (c) 0323  yx  (d) 023  yx   

56. If the slope of a line passing through the point )2,3(A be 3/4 , then the points on the line which are 5 units away from A, are[IIT 1965] 

(a) )1,1(),5,5(   (b) )1,1(),5,7(   (c) )1,1(),7,5(    (d)  )1,1(),5,7(  

57. The equation of a line passing through the point of intersection of the lines 075  yx , 0523  yx and perpendicular to 

the line 0527  yx  is given by    [Rajasthan PET 1987; MP PET 1993] 

(a) 02072  yx  (b) 02072  yx  (c)  02072  yx  (d)  02072  yx  

58. Equations of diagonals of square formed by lines 1,0,0  xyx and 1y are   [MP PET 1984] 

(a) 1,  xyxy  (b) 2,  yxxy  (c)  
3

1
,2  xyxy  (d) 12,2  xyxy   

59. If the middle points of the sides CABC , and AB  of the triangle ABC be (1, 3), (5, 7) and (–5, 7), then the equation of the side 

AB is   

(a) 02  yx  (b) 012  yx  (c)  012  yx  (d) None of these  

60. Given the four lines with equations 32  yx , 432,743  yxyx and 654  yx , then these lines are  [IIT 1980] 

(a) Concurrent (b) Perpendicular (c) The sides of a rectangle  (d) None of these  

61. The equation of straight line passing through (–a, 0) and making the triangle with axes of area ‘T’, is   [Rajasthan PET 1987] 

(a) 022 2  aTyaTx  (b) 022 2  aTyaTx  (c) 022 2  aTyaTx   (d) None of these  

62. The points )3,1(A and )1,5(C are the opposite vertices of rectangle. The equation of line passing through other two vertices and of 

gradient 2, is        [Rajasthan PET 1991] 

(a) 082  yx  (b) 042  yx  (c)  042  yx  (d)  072  yx  

63. The intercept cut off from y-axis is twice that from x-axis by the line and line is passes through (1, 2) then its equation is  

[AMU 1972; Rajasthan PET 1985] 

(a) 42  yx  (b) 042  yx  (c)  42  yx  (d) 042  yx   

64. The equation of line, which bisect the line joining two points (2, –19) and (6, 1) and perpendicular to the line joining two points (–1, 

3) and (5, –1), is        [Rajasthan PET 1987] 

(a) 3023  yx  (b) 032  yx  (c)  2032  yx  (d)  None of these 

Advance Level 
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65. The vertices of a triangle OBC are )0,0( , )1,3(  and )3,1(  respectively. Then  the equation of line parallel to BC which is at 
2

1
 

unit distant from origin and cuts OB and OC, is      [IIT 1976] 

(a) 0222  yx  (b) 0222  yx  (c) 0222  yx   (d) None of these  

66. The equation of line whose mid point is ),( 11 yx in between the axes, is    [Rajasthan PET 1988] 

(a) 2
11


y

y

x

x
 (b) 

2

1

11


y

y

x

x
 (c)  1

11


y

y

x

x
 (d)  None of these 

67. The intercept of a  line between the coordinate axes is divided by the point (–5, 4) in the ratio 1:2. The equation of the line will be  

 [IIT 1986] 

(a) 06085  yx  (b) 06058  yx  (c) 03052  yx  (d) None of these  

68. The diagonal passing through origin of a quadrilateral formed by 1,0,0  yxyx and 36  yx , is  [IIT 1973] 

(a) 023  yx  (b) 032  yx  (c)  023  yx  (d)  None of these 

69. Equation of one of the sides of an isosceles right angled triangle whose hypotenuse is 443  yx and the opposite vertex of the 

hypotenuse is (2, 2), will be        [MNR 1986] 

(a) 0127  yx  (b) 0127  yx  (c) 0167  yx   (d) 0167  yx   

70. A line 14  yx passes through the point )7,2( A meets the line BC whose equation is 0143  yx at the point B. The 

equation to the line AC so that ACAB  , is      [IIT 1971] 

(a) 05198952  yx  (b) 05198952  yx  (c)  05195289  yx  (d)  05195289  yx  

71. Equation of the line which passes through the point (–4, 3) and the portion of the line intercepted between the axes is divided 

internally in the ratio 5:3 by this point, is       [AMU 1973; Dhanbad Engg. 1971] 

(a) 096209  yx  (b) 096920  yx  (c)  096209  yx  (d)  None of these 

72. A line is such that its segment between the straight lines 045  yx and 0443  yx is bisected at the point (1, 5), then its 

equation is        [Roorkee 1988] 

(a) 0923583  yx  (b) 0928335  yx  (c)  0923535  yx  (d)  None of these 

73. ),1,1(A )3,5(B are opposite vertices of a square in xy-plane. The equation of the other diagonal (not passing through A, B) of the 

square is given by        [EAMCET 1993] 

(a) 043  yx  (b) 032  yx  (c)  083  xy  (d)  012  yx  

74. The point ),( baP lies on the straight line 1323  yx and the point ),( abQ lies on the straight line 54  yx , then the equation 

of line PQ is        [MP PET 1999] 

(a) 5 yx  (b) 5 yx  (c) 5 yx   (d) 5 yx   

75. If )2/2,2/1( ttP   be any point on a line then the range of values of t for which the point P lies between the parallel lines 

12  yx and 1542  yx is  

(a) 
6

25

3

24
 t  (b) 

6

25
0  t  (c)  0

3

24
 t  (d)  None of these 

76. The equations of the sides BCAB , and CA of the ABC are 2 xy , 12  yx and 053  yx respectively. The equation of 

the altitude through B is       

(a) 013  yx  (b) 043  yx  (c) 023  yx   (d)  None of these 
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77. One side of a square of length a is inclined to the x-axis at an angle  with one of the vertices of the square at the origin. The 

equation of a diagonal of the square is       

(a) )sin(cos)sin(cos   xy  (b) )sin(cos)sin(cos   xy  

(c)  axy  )cos(sin)cos(sin   (d)  axy  )cos(sin)cos(sin   

78. Straight lines 543  yx and 1534  yx intersect at the point A. Points B and C are chosen on these lines such that ACAB  . 

Determine the possible equations of the line BC passing through the point (1, 2)   [IIT 1990] 

(a) 0137  yx and 97  yx  (b) 0137  yx and 96  yx  

(c)  0127  yx and 934  yx  (d)  0116  yx and 97  yx  

79. The base BC of a triangle ABC is bisected at the point (p, q) and the equations to the sides AB and AC are respectively 

1 qypx and 1 pyqx . Then the equation to the median through A is    

(a) )1)(1()1)(12( 22  pyqxqpqypxpq  (b) )1)(12()1)(1( 22  pyqxpqypxqp  

(c)  )1)(1()1)(1( 22  pyqxqpqypxpq  (d)  None of these 

80. If a variable line drawn through the point of intersection of straight lines 1


yx
and 1



yx
meets the coordinate axes in A 

and B, then the locus of the mid-point of AB is  

(a) )()(   xyyx  (b) )(2)(   xyyx  (c)  xyyx  2))((   (d)  None of these 

81. Equation of the hour hand at 4 O' clock is      

 (a) 03  yx  (b) 03  yx  (c)  03  yx  (d)  03  yx  

82. The points (1, 3) and (5, 1) are two opposite vertices of a rectangle. The other two vertices lie on the line cxy  2 , then the other 

vertices and c are       

 (a) 4 and)3,2(),1,1( c  (b) 4 and)0,2(),4,4( c  (c) 3 and)4,5(),0,0( c  (d) None of these  

 

 

 

 

 

83. The angle between the lines 5)32(  xy and 7)32(  xy is    [MP PET 1997] 

 (a) o30  (b) o60  (c) o45  (d) o90   

84. The angle between the lines 111 sincos pyx   and 222 sincos pyx   is   

 (a) )( 21    (b) )~( 21   (c) 12  (d) 22   

85. Angle between the lines 1
b

y

a

x
and 1

b

y

a

x
is      [MP PET 1995] 

 (a) 
a

b1tan2   (b) 
22

1 2
tan

ba

ab



  (c) 
22

22
1tan

ba

ba



  (d)  None of these 

86. The angle between the two lines 92  xy and ,72  yx is                             [Rajasthan PET 1981, 85, 86; MP PET 1984] 

 (a) o60  (b) o30  (c) o90  (d) o45   

BBaassiicc  LLeevveell 

Angle between two Straight lines 
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87. The obtuse angle between the lines 2y and 2 xy is      [Rajasthan PET 1984] 

 (a) o120  (b) o135  (c) o150  (d) o160   

88. The acute angle between the lines 3y and 93  xy is       [Rajasthan PET 1984, 87, 88] 

 (a) o30  (b) o60  (c) o45  (d) o90   

89. Angle between 2x and 63  yx is      [MNR 1988] 

 (a)   (b) )3(tan 1  (c) 








3

1
tan 1  (d) None of these  

90. The angle between the lines 0111  cybxa  and 0222  cybxa is   [MP PET 1994] 

 (a) 
1221

12211tan
bbaa

baba



  (b) 
1221

21211cot
baba

bbaa



  (c) 
2121

22111cot
bbaa

baba



  (d)  
2121

22111tan
bbaa

baba



  

91. If the lines 0132  ayx and 0143  yx are mutually perpendicular, then the value of ‘a’ will be   [MNR 1975] 

 (a) 
2

1
 (b) 2 (c) 

2

1
  (d) None of these  

92. The lines 0111  cybxa and 0222  cybxa are perpendicular to each other if    [MP PET 1996] 

 (a) 02121  abba  (b) 02121  bbaa  (c) 02
2
12

2
1  abba  (d)  02211  baba  

93. The angle between the  straight lines 53  yx and 73  yx is     [MP PET 2003] 

 (a) o90  (b) o60  (c) o75  (d)  o30  

94. The angle between the lines 032  yx and 032  yx is      [Kerala (Engg.) 2002] 

 (a) o90  (b) o60  (c) o45  (d)  o30  

95. The lines xy 2 and yx 2 are      [MP PET 1993] 

 (a) Parallel (b) Perpendicular (c) Equally inclined to axes (d) Coincident  

96. The line which is parallel to x-axis and crosses the curve xy  at an angle of o45 is    [Roorkee 1993] 

 (a) 4/1x  (b) 4/1y  (c) 2/1y  (d) 1y   

97. The angle between the lines whose intercepts on the axes are ba , and ab , respectively, is   

 (a) 
ab

ba 22
1tan

  (b) 
2

tan
22

1 ab   (c) 
ab

ab

2
tan

22
1   (d)  None of these 

98. The line 923  yx intersects the axes in A and B . If O is the origin, then OAB  equals 

 (a) )3/1(tan 1  (b) o45  (c) )3/2(tan 1  (d)  )2/3(tan 1  

99. The angle between two lines is 
4


. If the slope of one of them be ,

2

1
then the slope of the other line is  

 (a) 
3

1
,1   (b) 

2

1
,1  (c) 3,

3

1
  (d)  None of these  

 

   

 

 

100. A vertex of equilateral triangle is (2, 3) and equation of opposite side is 2 yx , then the equation of one side from rest two is  

AAddvvaannccee  LLeevveell 
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        [IIT 1975] 

 (a) )2(23  xy  (b) )2)(32(3  xy  (c) )2)(13(3  xy  (d)  None of these 

101. Coordinates of the vertices of a quadrilateral are (2, –1),(0, 2),(2, 3) and (4, 0) . The angle between its diagonals will be  [IIT 1986] 

 (a) o90  (b) o0  (c) )2(tan 1  (d)  








2

1
tan 1  

102. In what direction a line be drawn through the point (1, 2) so that its point of intersection with the line 4 yx  is at a distance 

3

6
from the given point        [IIT 1966; MNR 1987] 

 (a) o30  (b) o45  (c) o60  (d) o75   

103. The line passing through the points )4,3(  and )6,2( and a line passing through )6,3( and )18,9(  , are [AMU 1974] 

 (a) Perpendicular   (b) Parallel   

 (c) Makes an angle o60 with each other (d)  None of these 

104. Equation of the two straight lines passing through the point (3, 2) and making an angle of o45 with the line 32  yx , are  [AMU 1978] 

 (a) 073  yx and 093  yx  (b) 073  yx and 093  yx   

 (c) 073  yx and 093  yx  (d)  None of these 

105. The diagonals of the parallelogram whose sides are ,0 nmylx 0'  nmylx , 0 nlymx , 0'  nlymx include an 

angle  

        [EAMCET 1994] 

 (a) 
3


 (b) 

2


 (c) 



















22

22
1tan

ml

ml
 (d) 













22

1 2
tan

ml

lm
  

106. The sides CDBCAB ,, and DA of a quadrilateral are ,43,1,32  yxxyx 0125  yx respectively. The  angle between 

diagonals AC and BD  is         [Roorkee 1993] 

 (a) o45  (b) o60  (c) o90  (d) o30   

107. One diagonal of a square is along the line 0158  yx and one of its vertex is (1, 2). Then the equation of the sides of the square 

passing through this vertex, are        [IIT 1962] 

 (a) ,9723  yx 53237  yx   (b) 09723  yx , 053237  yx   

 (c) 09723  yx , 053237  yx  (d)  None of these 

108. The parallelism condition for two straight lines one of which is specified by the equation 0 cbyax the other being 

represented parametrically by   tytx ,  is given by      [AMU 2000] 

 (a) 0,0  cba  (b) 0,0   ba  (c) 0  ba  (d)  0  ba  

109. If straight lines 0 pbyax and 0sincos  pyx   include an angle 
4


 between them and meet the straight line 

0cossin   yx in the same point, then the value of  22 ba   is equal to    

 (a) 1 (b) 2 (c) 3 (d) 4  

110. The ends of the base of an isosceles triangle are at (2a, 0) and ),0( a . The equation of one side is .2ax  The equation of the other 

side is           

 (a) 02  ayx  (b) ayx 22   (c) 0443  ayx  (d) 0443  ayx   
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111. If a,b,c are in harmonic progression, then straight line 0
1


cb

y

a

x
 always passes through a fixed point, that point is [MP PET 

1999] 

 (a) )2,1(   (b) )2,1(  (c) )2,1(   (d) )2/1,1(   

112. Angles made with the x-axis by two lines drawn through the point (1, 2) and cutting the line 4 yx at a distance 
3

1
6 from 

the point (1, 2) are        [DCE 1995] 

 (a) 
6


and 

3


 (b) 

8


and 

8

3
 (c) 

12


and 

12

5
 (d) None of these 

 

 

 

 

 
 

113. The equation of the line which bisects the obtuse angle between the lines 042  yx and 0234  yx is  [IIT 1979] 

 (a) 0)542()523()54(  yx  (b) 0)542()523()54(  yx  

 (c) 0)542()523()54(  yx  (d)  None of these 

114. Equation of angle bisectors between x and y-axes are     [MP PET 1984] 

 (a) xy   (b) xy 2  (c) xy
2

1
  (d)  xy 3  

115. Equation of angle bisector between the lines 0743  yx and 017512  yx are    [Rajasthan PET 1995] 

 (a) 
169

17512

25

743 


 yxyx
 (b) 

169

17512

25

743 


 yxyx
 

 (c) 
169

17512

25

743 


 yxyx
 (d)  None of these 

116. The equation of the bisector of the acute angle between the lines 042  yx and 12  yx is  

 (a) 05  yx  (b) 01  yx  (c) 5 yx  (d) None of these  

117. The vertices of a triangle are ),7,1( A )1,5(B and )4,1(C . The  equation of the internal bisector of the angle ABC  is  

 (a) 0873  yx  (b) 027  yx  (c) 0733  yx  (d) None of these  

118. The equation (s) of the bisector (s) of that angle between the lines 0112  yx , 0563  yx , which contains the point (1, –3) is 

  (a) 193 x  (b) 73 y  (c) 193 x and 73 y  (d) None of these  

 

 

 

 
 

119. The equations of two equal sides of an isosceles triangle are 037  yx and 03  yx and the third side passes through 

the point (1, –10). The equation of the third side is      [IIT 1984] 

 (a) 0313  yx but not 073  yx  (b) 073  yx but not 0313  yx   

 (c) 073  yx or 0313  yx  (d)  Neither 73  yx = 0 nor 0313  yx  

BBaassiicc  LLeevveell 

Bisectors of Angle between two Lines 

AAddvvaannccee  LLeevveell 
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120. Given vertices )2,4();1,1( BA and )5,5(C of a triangle, then the equation of the perpendicular dropped from C to the interior 

bisector of the angle A is        [Roorkee 1994] 

 (a) 05 y  (b) 05 x  (c) 05 y  (d) 05 x   

121. The equation of bisectors of the angles between the lines |||| yx  are    [Orissa JEE 2002] 

 (a) xy  and 0x  (b) 
2

1
x and 

2

1
y  (c) 0y and 0x  (d) None of these  

 

 

 

 

 
 

122. The distance between the lines 943  yx and 1586  yx is                        [MNR 1982; Rajasthan PET 1995; MP PET 2002] 

 (a) 2/3  (b) 10/3  (c) 6 (d) None of these  

123. The perpendicular distance of the straight line 7512  yx from the origin is given by    [MP PET 1993] 

 (a) 
13

7
 (b) 

13

12
 (c) 

13

5
 (d) 

13

1
  

124. The length of perpendicular from (3, 1) on line 02034  yx , is   [Rajasthan PET 1989; MP PET 1984] 

 (a) 6 (b) 7 (c) 5 (d) 8  

125. The distance between two parallel lines 0843  yx and 0343  yx , is given by    [MP PET 1984] 

 (a) 4 (b) 5 (c) 3 (d) 1  

126. The equations of two lines through (0, a) which are at a distance 'a' from the point (2a, 2a) are    [Dhanbad Engg. 1972] 

 (a) 0 ay and 0334  ayx  (b) 0 ay and 0343  ayx   

 (c) 0 ay and 0334  ayx  (d)  None of these 

127. The vertices of a triangle are (2, 1), (5, 2) and (4, 4). The lengths of the perpendiculars from these vertices on the opposite sides are  

[IIT 1962] 

 (a)
6

7
,

13

7
,

5

7
 (b) 

10

7
,

8

7
,

6

7
 (c) 

15

7
,

8

7
,

5

7
 (d)  

10

7
,

13

7
,

5

7
 

128. A point moves such that its distance from the point (4, 0) is half that of its distance from the line 16x . The locus of this point is  

        [AMU 1980] 

 (a) 19243 22  yx  (b) 19234 22  yx  (c) 19222  yx  (d)  None of these 

129. The locus of a point so that sum of its distance from two given perpendicular lines is equal to 2 units, is [Bihar CEE 1994] 

 (a) 02  yx  (b) 2 yx  (c) 2 yx  (d)  None of these 

130. Distance between the two parallel lines 72  xy and 52  xy is      [Orissa JEE 2004] 

 (a) 
2

5
 (b) 

5

2
 (c) 

5

2
 (d)  

5

1
 

131. The length of the perpendicular drawn from origin upon the straight line 1
43


yx
is    [MP PET 1997] 

BBaassiicc  LLeevveell 

Distance between two lines, Perpendicular length on the Line 
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 (a) 
5

2
2  (b) 

5

1
3  (c) 

5

2
4  (d)  

5

2
3  

132. Distance between the parallel lines 0743  yx and 0943  yx is    [Rajasthan PET 2003] 

 (a) 
5

2
 (b) 

5

12
 (c) 

12

5
 (d)  

5

3
 

133. The equation of the line joining the point (3, 5)to the point of intersection of the lines 014  yx and 03537  yx is 

equidistant from the points )0,0(  and )34,8(      [Roorkee 1984] 

 (a) True (b) False (c) Nothing can be said (d) None of these  

134. Distance between the lines 0735  yx and 014915  yx  is    [Kerala (Engg.) 2002] 

 (a) 
34

35
 (b) 

343

1
 (c) 

343

35
 (d)  

342

35
 

135. The distance between the lines 123  yx and yx 496  is      [MP PET 1998] 

 (a) 
52

1
 (b) 

52

11
 (c) 

13

4
 (d)  

13

6
 

136. The distance of the line 432  yx from the point (1, 1) measured parallel to the line 1 yx is   [Orissa JEE 2002] 

 (a) 2  (b) 
2

5
 (c) 

2

1
 (d) 6  

137. The distance between the parallel lines 42  xy and 536  yx is     [Roorkee 1990] 

 (a) 3/17  (b) 1 (c) 5/3  (d) 15/57   

138. The position of the point )9,8(  with respect to the lines 0432  yx and 0896  yx is    

 (a) Point lies on the same side of the lines (b) Point lies on the different sides of the line  

 (c) Point lies on one of the lines  (d) None of these  

139. Consider the lines 1232,732  yxyx and point ).5,3( A Then   

 (a) Point ‘A’ lies between the lines  (b) Sum of perpendicular distance from  

A to the lines 13/5  

 (c) Distance between lines is 13/19  (d) None of these  

 

 

 

140. A point moves so that square of its distance from the point (3, –2) is numerically equal to its distance from the line 13125  yx . 

The equation of the locus of the point is       [Roorkee 1974] 

 (a) 018264831313 2   yxyx  (b) 026161122  yxyx   

 (c) 0161122  yxyx    (d)  None of these 

141. The points on the line 4 yx which lie at a unit distance from the line 1034  yx , are    [IIT 1976] 

 (a) )11,7(),1,3(   (b) )11,7(),1,3(  (c) )11,7(),1,3(   (d)  )11,7(),3,1(    

142. A variable line passes through a fixed point P. The algebraic sum of the perpendiculars drawn from (2, 0),(0, 2) and (1, 1) on the line 

is zero, then the coordinates of the P are     [IIT 1991] 

 (a) (1, –1) (b) (1, 1) (c) (2, 1) (d) (2, 2)  
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143. A line L passes through the points (1, 1) and (2, 0) and another line L passes through 







0,

2

1
and perpendicular to L. Then the area 

of the triangle formed by the lines L, L' and y-axis, is         [Rajasthan PET 1991] 

 (a) 
8

15
 (b) 

4

25
 (c) 

8

25
 (d)  

16

25
 

144. Equation of a straight line on which length of perpendicular from the origin is four units and the line makes an angle of 120o with 

the x-axis, is        [MNR 1986] 

 (a) 083  yx  (b) 83  yx  (c) 83  yx  (d) 083  yx  

145. Locus of the points which are at equal distance from 01143  yx and 02512  yx and which is near the origin is    

        [MNR 1987] 

 (a) 01537721  yx  (b) 01337799  yx  (c) 19117  yx  (d) None of these 

146. The equation of the base of an equilateral triangle is 2 yx and the vertex is (2, –1). The length of the side of the triangle is   

         [IIT 1973, 1983; MP PET 1995; Rajasthan PET 1999, 2000] 

 (a) 2/3  (b) 2  (c) 3/2  (d) None of these 

147. If the straight line through the point )4,3(P makes an angle 
6


with the x-axis and meets the line 010512  yx at Q , then the 

length PQ is         

 (a) 
5312

132


 (b) 

5312

132


 (c) 

1235

132


 (d) 

1235

132


 

148. The equations of the lines through the point of intersection of the lines 01  yx and 0532  yx and whose distance from 

the point (3, 2) is ,
5

7
is        [IIT 1963] 

 (a) 0643  yx and 0134  yx  (b) 0643  yx and 0134  yx  

 (c) 0643  yx and 0134  yx  (d) None of these 

149. A point equidistant from the lines 01034  yx , 026125  yx and 050247  yx is   [EAMCET 1994] 

 (a) (1, –1) (b) (1, 1) (c) (0, 0) (d) (0, 1) 

150. A line through )4,5( A  meets the lines 042,023  yxyx  and 05  yx at B,C and D respectively. If  

222
61015




























ADACAB
, then the equation of the line is       [IIT 1993] 

 (a) 02232  yx  (b) 0745  yx  (c) 0323  yx  (d) None of these 

151. If the equation of the locus of a point equidistant from the points ),( 11 ba and ),( 22 ba is 0)()( 2121  cybbxaa , then the 

value of 'c' is        [IIT Screening 2003] 

 (a) )(
2

1 2
1

2
1

2
2

2
2 baba   (b) 2

2
2
1

2
2

2
1 bbaa   (c) )(

2

1 2
2

2
1

2
2

2
1 bbaa   (d) 2

2
2
2

2
1

2
1 baba   

152. If 21 , pp  and 3p  be the perpendiculars from the points )','(),2,( 2 mmmmmm   and )'2,'( 2 mm  respectively on the line 

0
cos

sin
sincos

2





 yx , then 21 , pp  and 3p  are in    

 (a) A.P. (b) G.P. (c) H.P (d) None of these 



 
 

 

 
56 Straight Line 

153. If p and p' be perpendiculars from the origin upon the straight lines ayx   cosecsec and 

 2cossincos ayx  respectively, then the value of the expression 22 '4 pp  is    

 (a) 2a  (b) 23a  (c) 22a  (d) 24a  

154. A family of lines is given by  ,0)1()21(  yx  being the parameter. The line belonging to this family at the maximum 

distance from the point (1, 4) is     

 (a) 014  yx  (b) 071233  yx  (c) 73312  yx  (d) None of these 

155. If the point (a, a) falls between the lines 2||  yx , then 

 (a) 2|| a  (b) 1|| a  (c) 1|| a  (d) 
2

1
|| a  

 

 

 

 

 

156. The value of k for which the lines 0587  yx , 0543  yx and 054  kyx are concurrent is given by   [MP PET 1993] 

 (a) – 45 (b) 44 (c) 54 (d) –54 

157. For what value of 'a' the lines 4,3  yx and 034  ayx are concurrent   [Rajasthan PET 1984] 

 (a)  0 (b) –1 (c) 2 (d) 3 

158. The lines 031012,011815  yxyx and 011666  yx are     [AMU 1978] 

 (a) Parallel (b) Perpendicular (c) Concurrent (d) None of these 

159. The lines 012  yx , 033  yax and 0223  yx are concurrent for    [EAMCET 1994] 

 (a) All a (b) 4a only (c) 31  a  (d) 0a only 

160. The value of   for which the lines 445,543  yxyx and 64  yx meet at a point is    [Kerala (Engg.) 2002] 

 (a) 2 (b) 1  (c) 4 (d) 3 

161. Three lines 35,23  ayxyx  and 32  yx are concurrent, then a =   [MP PET 1996] 

 (a) 2 (b) 3 (c) –1 (d) –2 

162. If the lines 02,0  yqx and 0523  yx are concurrent, then the value of q will be    [DCE 2002] 

 (a) 1 (b) 2 (c) 3 (d) 5 

163. The equation of the line with gradient 2/3 which is concurrent with the lines 0734  yx and 0158  yx is       [DCE 1999] 

 (a) 0223  yx  (b) 06323  yx  (c) 0232  xy  (d) None of these 

164. If lines 012,  yxmxy and 032  yx are concurrent, then value of m is   [Rajasthan PET 1994] 

 (a) 1 (b) 0 (c) –1 (d) 2 
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Concurrency of Three lines 



 

 

 

 
Straight Line 57 

165. The lines 0 cbyax , where 0423  cba are concurrent at the point   [IIT 1982] 

 (a) )4/3,2/1(  (b) )3,1(  (c) )1,3(  (d) )2/1,4/3(  

166. The equations 0)()()(  bayacxcb and 0)()( 333333  bayacxcb will represent the same line, if  

 (a) cb   (b) ac   (c) ba   (d) 0 cba  

167. If the lines 012  yax , 013  ybx and 014  ycx are concurrent, then a, b, c are in    

 (a) A.P (b) G.P (c) H.P (d) None of these 

168. If the lines 01  yax , 01  byx and 0 cyx cba ,,( being distinct and different from 1) are concurrent, then 








 cba 1

1

1

1

1

1
        

 (a) 0 (b) 1 (c) 
cba 

1
 (d) None of these 

169. The three straight lines acybxcbyax  , and baycx  are collinear, if    [MP PET 2004] 

 (a) 0 cba  (b) acb   (c) bac   (d) cba   

170. The three lines 02232;0643  yxyx and 0874  yx are    [Rajasthan PET 1992] 

 (a) Sides of a triangle (b) Concurrent (c) Parallel (d) None of these 

 

 

 

 

 

 

171. The coordinate of the foot of perpendicular from the point (2, 3) on the line 011  yx are   [MP PET 1986] 

 (a) (– 6, 5) (b) (5, 6) (c) (–5, 6) (d) (6, 5) 

172. The coordinate of the foot of the perpendicular from the point (2,3) on the line 43  xy  are given by  [MP PET 1984] 

 (a) 






 

10

1
,

10

37
 (b) 







 

10

37
,

10

1
 (c) 








10,

37

10
 (d) 







 

3

1
,

3

2
 

173. If the coordinates of the middle point of the portion of a line intercepted between coordinate axes (3, 2), then the equation of the 

line will be      [Rajasthan PET 1985; MP PET 1984] 

 (a) 1232  yx  (b) 1223  yx  (c) 634  yx  (d) 1025  yx  

174. Coordinates of the foot of the perpendicular drawn from (0, 0) to the line joining )sin,cos(  aa  and )sin,cos(  aa , are [IIT 1982] 

 (a) 








2
,

2

ba
   (b) 








 )sin(sin

2
),cos(cos

2


aa
  

 (c) 






 

2
sin,

2
cos


   (d) None of these 

175. The pedal points of a perpendicular drawn from origin on the line 0543  yx ,is    [Rajasthan PET 1990] 

 (a) 







2,

5

3
 (b) 









5

4
,

5

3
 (c) 










5

4
,

5

3
 (d) 









17

19
,

17

30
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58 Straight Line 

176. The coordinates of the foot of the perpendicular from ),( 11 yx to the line 0 cbyax are   [Dhanbad Engg. 1973] 

 (a) 





















22

11
2

22

11
2

,
ba

bcabxya

ba

acabyxb
 (b) 






















22

11
2

22

11
2

,
ba

bcabxya

ba

acabyxb
 

 (c) 
















ba

abbyax

ba

abbyax 1111 ,  (d) None of these 

177. The area of the triangle bounded by the straight line 0 cbyax , )0,,( cba and the coordinate axes is  [AMU 2000] 

 (a) 
||2

1 2

bc

a
 (b) 

||2

1 2

ab

c
 (c) 

||2

1 2

ac

b
 (d) 0 

178. The image of the point (4, –3)with respect to the line xy  is      [Rajasthan PET 2002 ] 

 (a) )3,4(   (b) )4,3(  (c) )3,4(  (d) )4,3(  

179. The triangle formed by the lines 43,43,0  yxyxyx is     [Rajasthan PET 2002] 

 (a) Isosceles  (b) Equilateral  (c) Right -angled (d) None of these 

180. The diagonals of a parallelogram PQRS  are along the lines 43  yx and 726  yx . Then PQRS must be a    [IIT 1998] 

 (a) Rectangle (b) Square (c) Cyclic quadrilateral  (d) Rhombus 

181. Two points A and B have coordinates (1, 1) and (3, –2) respectively. The coordinates of a point distant 85 from B on the line 

through B perpendicular to AB are       [AMU 2000] 

 (a) (4, 7) (b) (7, 4) (c) (5, 7) (d) (–5, –3) 

182. The line 2423  yx meets y-axis at A and x-axis at B. The perpendicular bisector of AB meets the line through (0, –1) parallel to    

x-axis at C. The area of the triangle ABC is    

 (a) 182 sq.units (b) 91 sq. units (c) 48 sq. units (d) None of these 

183. The area of a parallelogram formed by the lines 0 cbyax , is                              [IIT 1973] 

 (a) 
ab

c 2

 (b) 
ab

c 22
 (c) 

ab

c

2

2

 (d) None of these 

184. The area of triangle formed by the lines 0,0  yx and 1
b

y

a

x
, is    [Rajasthan PET 1984] 

 (a) ab (b) ab/2 (c) 2ab (d) ab/3 

185. A line L is perpendicular to the line 15  yx and the area of the triangle formed by the line L and coordinate axes is 5. The 

equation of the line L is        [IIT 1980;Rajasthan PET 1997] 

 (a) 55  yx  (b) 255  yx  (c) 55  yx  (d) 255  yx  

186. The point (4, 1) undergoes the following two successive transformations   

(i) Reflection about the line xy    (ii) Translation through a distance 2 units along the positive x-axis  

Then the final coordinates of the point are      [MNR 1987; UPSEAT 2000] 

 (a) (4, 3) (b) (3, 4) (c) (1, 4) (d) 








2

7
,

2

7
 

 

 

 

187. A straight line moves so that the sum of the reciprocals of its intercepts on two perpendicular lines is constant, then the line passes 

through       [IIT 1977] 
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 (a) A fixed point (b) A variable point (c) Origin (d) None of these 

188. The line 1232  yx meets the x-axis at A and y-axis at B. The line through (5, 5) perpendicular to AB meets the x-axis, y-axis and 

the AB at C, D and E respectively. If O is the origin of coordinates, then the area of OCEB is      [IIT 1976] 

 (a) 23 sq. units (b) 
2

23
sq.units (c) 

3

23
sq. units (d) None of these 

189. The locus of a point P which divides the line joining (1, 0) and )sin2,cos2(  internally in the ratio 2 : 3 for all  , is a 

[IIT 1986] 

 (a) Straight line (b) Circle (c) Pair of straight lines (d) Parabola  

190. Line L has intercepts a and b on the coordinate axes. When the axes are rotated through a given angle keeping the origin fixed, 

the same line L has intercepts p and q, then        [IIT 1990; Kurukshetra CEE 1998] 

 (a) 2222 qpba   (b) 
2222

1111

qpba
  (c) 2222 qbpa   (d) 

2222

1111

qbpa
  

191. One side of a rectangle lies along the line 0574  yx . Two of its vertices are (–3, 1) and (1, 1). Then the equations of other 

sides are         [IIT 1978] 

 (a) 1174,02547  yxyx and 0347  yx  (b) 01147,02547  xyyx  and 0347  yx   

 (c) 01147,02574  yxyx and 0374  yx  (d) None of these 

192. Two consecutive sides of a parallelogram are 054  yx and 027  yx . If the equation to one diagonal is 9711  yx ,then 

the equation of the other diagonal is       [IIT 1970] 

 (a) 02  yx  (b) 02  yx  (c) 0 yx  (d) None of these 

193. If the sum of the distances of a point from two perpendicular lines in a plane is 1, then its locus is  

                           [IIT 1992; Karnataka CET 1999; DCE 2000, 01] 

 (a) Square (b) Circle (c) Straight line (d) Two intersecting lines 

194. A pair of straight lines drawn through the origin form with the line 632  yx an isosceles right angled triangle, then the lines 

and the area of the triangle thus formed is       [Roorkee 1993] 

 (a) 
13

36
,05,05  yxyx   (b) 

17

12
,03,03  yxyx  

 (c) 
5

13
,05,05  yxyx   (d) None of these 

195. P is a point on either of the two lines 2||3  xy at a distance of 5 units from their point of intersection. The coordinates of the 

foot of the perpendicular from P on the bisector of the angle between them are    [Roorkee 1992] 

 (a)  












 

2

354
,0 or 













 

2

354
,0 depending on which the point P is taken (b) 













 

2

354
,0   

 (c) 












 

2

354
,0      (d) 















2

25
,

2

5
 

196. A ray of light passing through the point (1, 2) is reflected on the x-axis at a point P and passes through the point (5, 3). Then the 

abscissa of the point P is          [Orissa JEE 2003] 

 (a) –3 (b) 13/3 (c) 13/5 (d) 13/4 



 
 

 

 
60 Straight Line 

197. The point moves such that the area of the triangle formed by it with the points (1, 5) and (3, –7) is 21 sq. unit. The locus of the 

point is          [Kerala (Engg.) 2002] 

 (a) 0326  yx  (b) 0326  yx  (c) 0326  yx  (d) 0326  yx  

198. If for a variable line 1
b

y

a

x
the condition 222   cba (c is a constant) is satisfied, then locus of foot of perpendicular drawn 

from origin to the straight line is       [Rajasthan PET 1999] 

 (a) 2/222 cyx   (b) 222 2cyx   (c) 222 cyx   (d) 222 cyx   

199. Let L be the line 22  yx . If the axes are rotated by o45 , then the intercepts made by the line L on the new axes are 

respectively   

        [Roorkee 1998] 

 (a) 2 and 1  (b) 1 and 2  (c) 22 and 3/22  (d) 3/22 and 22  

200. The graph of the function )1(cos)2cos(cos 2  xxx is     [IIT 1997 Re-Exam] 

 (a) A straight line passing through )1sin,0( 2 with slope 2  

 (b) A straight line passing through (0,0) 

 (c) A parabola with vertex )1sin,1( 2   

 (d) A straight line passing through the point 







  1sin,

2


and parallel to the x-axis 

201. Two lines are drawn through (3, 4), each of which makes angle of o45 with the line 2 yx , then area of the triangle formed by 

these lines is        [Rajasthan PET 2000] 

 (a) 9 (b) 9/2 (c) 2 (d) 2/9 

202. A point starts moving from (1, 2) and its projections on x and y-axes are moving with velocities  of 3 m/s and 2 m/s respectively. Its 

locus is         [Roorkee 1999] 

 (a) 0432  yx  (b) 0123  yx  (c) 0423  xy  (d) 0132  xy  

203. If (–2, 6) is the image of the point (4, 2) with respect to line L= 0, then L=   [EAMCET 2002] 

 (a) 523  yx  (b) 1023  yx  (c) 532  yx  (d) 746  yx  

204. The area of the parallelogram formed by the lines nxymxymxy  ,1, and 1 nxy equals   [IIT Screening 2001] 

 (a) 
2)(

||

nm

nm




 (b) 

||

2

nm 
 (c) 

||

1

nm 
 (d) 

||

1

nm 
 

205. A line AB makes zero intercept on x-axis and y-axis and it is perpendicular to another line CD, 0643  yx . The equation of 

line AB is         [Karnataka CET 2001] 

 (a) 4y  (b) 0834  yx  (c) 034  yx  (d) 0634  yx  

206. Area of the parallelogram whose sides are ,sincos pyx   ,sincos qyx    ryx   sincos and 

syx   sincos is  

 (a) )(cosec))((   srqp   (b) )(cosec))((   srqp   

 (c) )(cosec))((   srqp   (d) None of these 

207. If the transversal 3,2,1;  rxmy r  cut off equal intercepts on the transversal 1 yx , then 321 1,1,1 mmm   are in  

 (a) A.P (b) G.P. (c) H.P. (d) None of these 
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208. If the extremities of the base of an isosceles triangle are the points (2a, 0) and (0, a) and the equation of one of the sides is x=2a, 

then the area of the triangle is         

 (a) .5 2 sqa units (b) .
2

5 2

sq
a

units (c) .
2

25 2

sq
a

units (d) None of these 

209. The coordinates of the four vertices of a quadrilateral are (–2, 4), (–1, 2),(1, 2) and (2, 4) taken in order. The equation of the line 

passing through the vertex (–1, 2) and dividing the quadrilateral in two equal areas is    

 (a) 01 x  (b) 1 yx  (c) 03  yx  (d) None of these 

210. If a ray travelling along the line x =1 gets reflected from the line 1 yx , then the equation of the line along which the reflected ray travels 

is   

 (a) 0y  (b) 1 yx  (c) 0x  (d) None of these 

211. If ,acybx  where a, b, c are of the same sign, be a line such that the area enclosed by the line and the axes of reference is 
8

1
unit2 , then 

 (a) cab ,,  are in G.P. (b) cab ,2,  are in G.P. (c) c
a

b ,
2

,  are in A.P. (d) cab ,2,  are in G.P. 

212. Determine all values of   for which the point ),( 2  lies inside the triangle formed by the lines 0132  yx , 

0165,032  yxyx       [IIT 1992] 

 (a) 12/3    and 12/1    (b) 12/3   and 12/1     

 (c) 13    and 12     (d) None of these 

213. The symmetry in curve axyyx 333  along    

 (a) x-axis (b) y-axis (c) Line y = x (d) Opposite quadrants 

214. If 21 ,mm  are the roots of the equation 012  aaxx , then the area of the triangle formed by the three straight lines 

xmyxmy 21 ,   and )1(  aay  is    

 (a) 
)1(2

)2(2





a

aa
, if 1a    (b) 

)1(2

)2(2





a

aa
, if a < –1  

 (c) 
)1(2

)2(2





a

aa
, if – 2 < a < – 1  (d) 

)1(2

)2(2





a

aa
, if a < – 2 

215. A line which makes an acute angle  with the positive direction of x-axis is drawn through the point )4,3(P to meet the line 

6x at R and y = 8 at S, then        

 (a) sec3PR    (b) cosec4PS   

 (c) 




2sin

)cos4sin3(2 
 PSPR  (d) 1

)(

16

)(

9
22


PSPR
 

216. ),( nmP (where m, n are natural numbers) is any point in the interior of the quadrilateral formed by the pair of lines 0xy and the 

two lines 022  yx and 2054  yx . The possible number of positions of the point P is    

 (a) Six (b) Five (c) Four (d) Eleven 

 

*** 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

c c b b d b b a c a a d c a c c b d b c 

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 

c d c a b a b a c b d b d a a a d c b a 

41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 

c a d b a a b a a c a d c b a b a a b d 

61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 

b b a a a a b a a a c a c b a b a,c a a b 

81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 

c b b b a c b b b b c b a a b c c d c b 

101 102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 

c d b b b c c c b d c c a a a b b a c b 

121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 

c b a b d c d a b c a b a c b a d a d a 

141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 

a b d a b c a c c a a b a c c a a c a b 

161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 

d c a c d a,b,c,d a b a b b b a b b a b d a d 

181 182 183 184 185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200 
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c b b b b b a c b b a c a a b c a c c d 

201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 

b a a d c a c b c a b,d a c a,c,d a,b,c,d a 
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