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The synthetic approach to the subject of 

geometry as given by Euclid and in Sulbasutras 

etc. was continued for some 1300 yrs. In the 200 
B.C. Apollonius wrote a book called 'The conic' 

which was all about conic sections with many 

important discoveries that have remained 
unsurpassed for eighteen centuries.  

Many important discoveries, both in 

mathematics and science, have been linked to the 

conic-sections.  

Apollonius 



 

 

 

 
148 Conic Section : General 

 

 

 

 

 

 

 5.0.1. Introduction. 

The curves obtained by intersection of a plane and a double cone in different orientation are called conic section. 

In other words “Graph of a quadratic equation (in two variables) is a “Conic section”. 

A conic section or conic is the locus of a point P, which moves in such a way that its distance from a fixed point S 

always bears a constant ratio to its distance from a fixed straight line, all being in the 

same plane. 

  
PM

SP
constant = e (eccentricity) 

or  SP= e. PM 

 

 5.0.2. Definitions of Various important Terms. 

(1) Focus : The fixed point is called the focus of the conic-section. 

(2) Directrix : The fixed straight line is called the directrix of the conic section. 

In general, every central conic has four foci, two of which are real and the other two are imaginary. Due to two real 

foci, every conic has two directrices corresponding to each real focus. 

(3) Eccentricity : The constant ratio is called the eccentricity of the conic section and is denoted by e. 

If 1e , the conic is called Parabola.  

If  e < 1, the conic is called Ellipse. 

If 1e , the conic is called Hyperbola. 

If 0e , the conic is called Circle. 

If e , the conic is called Pair of the straight lines.      

(4) Axis:  The straight line passing through the focus and perpendicular to the directrix is called the axis of the 

conic section. A conic is always symmetric about its axis. 

(5) Vertex: The points of intersection of the conic section and the axis are called vertices of conic section. 

(6) Centre: The point which bisects every chord of the conic passing through it, is called the centre of conic. 

(7) Latus-rectum: The latus-rectum of a conic is the chord passing through the focus and perpendicular to the 

axis. 

(8) Double ordinate: The double ordinate of a conic is a chord perpendicular to the axis. 

(9) Focal chord: A chord passing through the focus of the conic is called a focal chord. 

(10) Focal distance: The distance of any point on the conic from the focus is called the focal distance of the point.     

 5.0.3. General equation of a Conic section when its Focus, Directrix and Eccentricity are given  
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 Let ),( S be the focus, 0 CByAx be the directrix and e be the eccentricity of a conic. Let ),( khP be any 

point on the conic. Let PM be the perpendicular from P, on the directrix. Then by definition  

 ePMSP   222 PMeSP   

  

2

22

222 )()(



















BA

CBkAh
ekh   

Thus the locus of ),( kh is 
)(

)(
)()(

22

2
222






A

CByAx
eyx   this is the 

cartesian equation of the conic section which, when simplified, can be written in the form 

0222 22  cfygxbyhxyax , which is general equation of second degree.  

 5.0.4. Recognisation of Conics. 

The equation of conics is represented by the general equation of second degree 

0222 22  cfygxbyhxyax   ......(i) 

and discriminant of above equation is represented by  , where 

2222 chbgaffghabc     

Case I: When 0  

 In this case equation (i) represents the degenerate conic whose nature is given in the following table. 
 

S. No. Condition Nature of conic 

1. 0 and `02  hab  A pair of coincident straight lines 

2. 0 and 02  hab  A pair of intersecting straight lines 

3. 0 and 02 hab  A point 

 

Case II: When 0  

In this case equation (i) represents the non-degenerate conic whose nature is given in the following table. 
  

S. No. Condition  Nature of conic 

1. bah  ,0,0  A circle 

2. 0,0 2  hab  A parabola 

3. 0,0 2  hab  An ellipse 

4. 0,0 2  hab  A hyperbola 

5. 0,0 2  hab  and 0 ba  A rectangular hyperbola 

 

 

 5.0.5. Method to find centre of a Conic. 
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 Let cfygxbyhxyaxS  222 22  be the given conic. Find 
y

S

x

S








;  

Solve 0,0 









y

S

x

S
for x, y we shall get the required centre (x, y)  

 

















22
,),(

hab

afgh

hab

bghf
yx  

 

Example: 1 The equation 0232 22  xyxyx represents           [UPSEAT 2001] 

 (a) A parabola (b) An  ellipse (c) A hyperbola (d) A circle  

Solution: (a) Comparing the given equation with 0222 22  cfygxbyhxyax  

 Here,  a = 1, b = 1, h = – 1, 
2

3
g , f = 0, c = 2 

 Now 2222 chbgaffghabc   

 2

2

2 )1(2
2

3
1)0()1()1()0(

2

3
2)2()1()1( 

















   

4

9
  i.e., 0  and 0112  abh  i.e., abh 2  

 So given equation represents a parabola. 

Example: 2 The centre of 071584411414 22  yxyxyx is            [BIT Ranchi1986] 

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

Solution: (a)  Centre of conic is 















22

,
hab

afgh

hab

bghf
 

 Here, ,14a 2h , 11b , 22g , 29f , 71c  

 Centre 














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

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)22)(11()29)(2(
 

Centre )3,2( . 
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 5.1.1 Definition . 

A parabola is the locus of a point which moves in a plane such that its distance from a fixed point (i.e., focus) in the 

plane is always equal to its distance from a fixed straight line (i.e., directrix) in the same plane. 

General equation of a parabola : Let S be the focus, ZZ' be the directrix and let P be any point on the parabola. 

Then by definition, 

 PMSP       )1( e   

 
22

22 )()(
BA

CByAx
yx




      

Or   22222 )()()()( CByAxyxBA    

 

 

Example: 1 The equation of parabola whose focus is (5, 3) and directrix is 0143  yx , is           [MP PET 2002]  

 (a) 0849142256)34( 2  yxyx  (b) 0849142256)34( 2  yxyx  

 (c) 0849256142)43( 2  yxyx  (d) 0849142256)43( 2  yxyx  

Solution: (a) 
22 PSPM   

2

22

169

143
)3()5(




















yx
yx  

    )691025(25 22 yyxx   

  xyyxxyyx 1286121169 22    

   084924142256916 22  xyyxyx  

   0849142256)34( 2  yxyx  

 

 5.1.2 Standard equation of the Parabola . 

 Let S be the focus 'ZZ be the directrix of the parabola and ),( yx be any point on parabola. 

 Let )0( aAKAS then coordinate of S is (a, 0) and the equation of KZ is ax  or 0 ax  

 Now 22 )()( PMSPPMSP   

  222 )()0()( xayax   

  axy 42   

which is the equation of the parabola in its standard form. 
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Some terms related to parabola 

 

 

 

 

 

 

 

 

 

For the parabola axy 42  ,  

(1) Axis : A straight line passes through the focus and perpendicular to the directrix is called the axis of parabola. 

For the parabola ,42 axy  x-axis is the axis. Here all powers of y are even in .42 axy  Hence parabola axy 42   

is symmetrical about x-axis. 

(2) Vertex :  The point of intersection of a parabola and its axis is called the vertex of the parabola. The vertex is 

the middle point of the focus and the point of intersection of axis and the directrix. 

For the parabola ,42 axy  )0,0(A i.e., the origin is the vertex. 

(3) Double-ordinate : The chord which is perpendicular to the axis of parabola or parallel to directrix is called 

double ordinate of the parabola. 

Let 'QQ be the double-ordinate. If abscissa of Q is h then ordinate of Q, ahy 42  or ahy 2                    (for 

stI Quadrant) and ordinate of 'Q is ahy 2  (for IVth Quadrant). Hence coordinates of Q and Q' are )2,( ahh and 

)2,( ahh   respectively. 

(4) Latus-rectum : If the double-ordinate passes through the focus of the parabola, then it is called latus-rectum 

of the parabola. 

Coordinates of the extremeties of the latus rectum are )2,( aaL  and )2,(' aaL   respectively.  

Since aSLLS 2'   Length of latus rectum aSLLSLL 4)'(2)(2'  . 

(5) Focal Chord : A chord of a parabola which is passing through the focus is called a focal chord of the parabola. 

Here PP' and LL' are the focal chords.  

(6) Focal distance (Focal length) : The focal distance of any point P on the parabola is its distance from the 

focus S i.e., SP. 

Here, Focal distance SP = PM = ax   

 Note  :  If length of any double ordinate of parabola axy 42   is 2l, then coordinates of end points of this 

double ordinate are 












l,

a

l

4

2

and 












l,

a

l

4

2

. 

 

 

Important Tips 
 

 The area of the triangle inscribed in the parabola axy 42  is ),y~y)(y~y)(y~y(
a

133221
8

1
 where 321 , yyy are the ordinate of the vertices  

 The length of the side of an equilateral triangle inscribed in the parabola axy 42  is 38a (one angular point is at the vertex). 

  

Example: 2 The point on the parabola xy 182  , for which the ordinate is three times the abscissa, is   [MP PET 2003] 

x=a 

Focal distance 

Q 

P 

Focus 

S(a,0) 

Double ordinate 

Focal chord 

Latus rectum 

Axi

s 

X 

(a,–2a) 
L 

F 

Y 

A 

Y 

M 

Directrix 

Vertex 

Z 

x+
a

=
0

 
ahhQ 2,('  ) 

)2,( ahhF  

L 
(a, 2a) 
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 (a) (6, 2) (b) (–2, –6) (c) (3, 18) (d)  (2, 6) 

Solution: (d) Given xy 3 , then xx 18)3( 2   xx 189 2   2x and 6y . 

Example: 3  The equation of the directrix of parabola xy 45 2  is          [UPSEAT 1998] 

 (a) 014 x  (b) 014 x  (c) 015 x  (d) 015 x   

Solution: (c) The given parabola is xy
5

42  . Here 
5

1
a . Directrix is 

5

1
 ax  015 x  

Example: 4 The point on the parabola xy 82  . Whose distance from the focus is 8, has x-coordinate as  

 (a) 0 (b) 2 (c) 4 (d) 6  

Solution: (d) If )y,x(P 11 is a point on the parabola axy 42  and S is its focus, then  axSP  1  

 Here 84 a    82  SP;a   

  28 1  x   61 x   

Example: 5 If the parabola axy 42  passes through (–3, 2), then length of its latus rectum is      [Rajasthan PET 1986, 95] 

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

Solution: (c) The point )2,3( will satisfy the equation axy 42   a124    Latus rectum =
3

4
|

3

1
|4||4 a  

 

 5.1.3 Some other standard forms of Parabola a  

(1) Parabola opening to left   (2) Parabola opening upwards      (3) Parabola opening down wards 

(i.e. axy 42  );         (a > 0)         (i.e. )42 ayx  ;  (a>0)        (i.e. ayx 42  );  (a > 0) 

 

 

 

 

 

 

 
 

 

 

 

 
 

Important terms axy
2

4  axy
2

4  ayx
2

4  ayx
2

4  

Coordinates of vertex (0, 0) (0, 0) (0, 0) (0, 0) 

Coordinates of focus (a, 0) (–a, 0) (0, a) (0, –a) 

Equation of the directrix ax   ax   ay   y = a 

Equation of the axis 0y  0y  0x  0x  

Length of the latusrectum a4  a4  a4  a4  

Focal distance of a point 

),( yxP  
ax   xa   ay   ya  

 

Example: 6 Focus and directrix of the parabola ayx 82  are        [Rajasthan PET 2001] 

 (a) )2,0( a and ay 2  (b) )2,0( a and ay 2  (c) )0,2( a and ax 2  (d) )0,2( a and ax 2   

X 

L 

y+a=0 

A 

Z 

X 

M 

P 

Y 

Y 

L 
S(0, a) 

Y 

L L 

X X 
A 

P 

Y 

M y–a=0 Z 

S(0, -a) 

L 

L 

A Z 
X 

M P 

Y 

S(–a,0) 

Y 

X x-
a

=
0
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Solution: (a) Given equation is ayx 8  

 Comparing the given equation with ,AYx 42  aA 2   

 Focus of parabola (0,–A) i.e. (0, –2a) 

 Directrix Ay  , i.e. ay 2  

Example: 7 The equation of the parabola with its vertex at the origin, axis on the y-axis and passing through the point (6, –3) is  

          [MP PET 2001] 

 (a) 6122  xy  (b) yx 122   (c) yx 122    (d) 6122  xy  

Solution: (c)  Since the axis of parabola is y-axis with its vertex at origin.  

  Equation of parabola ayx 42  . Since it passes through (6, –3) ; 36= –12a   3a  

   Equation of parabola is yx 122  . 

 

 5.1.4 Special form of Parabola (y – k)2  = 4a(x – h)=a  

 The equation of a parabola with its vertex at (h, k) and axis as parallel to x-axis is )(4)( 2 hxaky   

 If the vertex of the parabola is ),( qp and its axis is parallel to y-axis, then the 

equation of the parabola is )(4)( 2 qybpx   

 When origin is shifted at ),(' khA without changing the direction of axes, its 

equation becomes )(4)( 2 hxaky   or )(4)( 2 qybpx   

 

 
 

Equation of Parabola Vertex Axis Focus Directrix Equation 

of L.R. 

Length of  

L.R. 

)(4)( 2 hxaKy   ),( kh  ky   ),( kah   0 hax

 
hax   a4  

)(4)( 2 qybpx   ),( qp  px   ),( qbp   0 qby  qby   b4  

  

Important Tips 
 

 )(42 axay  is the equation of the parabola whose focus is the origin and the axis is x-axis.   

 )(42 axay  is the equation of parabola whose axis is x-axis and y-axis is directrix. 

 )(42 ayax  is the equation of parabola whose focus is the origin and the axis is y-axis. 

 )(42 ayax  is the equation of parabola whose axis is y-axis and the directrix is x-axis. 

 The equation to the parabola whose vertex and focus are on x-axis at a distance a and a' respectively from the origin is ))('(42 axaay  . 

 The equation of parabola whose axis is parallel to x-axis is CByAyx  2 and CBxAxy  2 is a parabola with its axis parallel to y-

axis. 

 

Example: 8 Vertex of the parabola 07242  yxx is      [MP PET 1990] 

 (a) )2/11,2(  (b) )2,2(  (c) )11,2(   (d) )11,2(  

Solution: (a)  Equation of the parabola is 472)2( 2  yx  









2

11
2)2( 2 yx .  Hence vertex is 










2

11
,2 . 

Y 

Y 

X X 

Z A 

a 

S 
X 

x=h–a 

Directrix 

A 

(h,k) 
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Example: 9 The focus of the parabola 5464 2  yxy is                 [Rajasthan PET 1997] 

 (a) )2,5/8(  (b) )2/1,8/5(  (c) )8/5,2/1(   (d) )2/1,8/6(   

Solution: (b) Given equation of parabola when written in standard form, we get 

  )1(6
2

1
4

2









 xy  )1(

2

3

2

1
2









 xy  XY

2

32   where, 1,
2

1
 xXyY  

   1,
2

1
 XxYy    ....(i) 

  Focus  0,  YaX ; 
2

3
4 a    

8

3
a   

8

5
1

8

3
x ; 

2

1

2

1
0 y    Focus = 










2

1
,

8

5
 

Example: 10 The equation of the directrix of the parabola 02442  xyy is             [IIT Screening 2001] 

 (a) 1x  (b) 1x  (c) 
2

3
x   (d) 

2

3
x  

Solution: (d) Here, 024442  xyy or 









2

1
4)2( 2 xy  

  Let Yy  2 , Xx 
2

1
. Then the parabola is XY 42  .     The directrix is 01 X or 01

2

1
 x , 

2

3
x  

Example: 11  The line 01 x is the directrix of the parabola 082  kxy . Then one of the values of k is  [IIT Screening 2000] 

 (a) 
8

1
 (b) 8 (c) 4  (d) 

4

1
 

Solution: (c) The parabola is 









k
x

k
y

8

4
42

. Putting X
k

xYy 
8

, . The equation is X
k

Y .
4

.42   

 The directrix is 0
4


k
X i.e., 0

4

8


k

k
x . But 01 x is the directrix. So 1

4

8


k

k
 4,8k .    

Example: 12 Equation of the parabola with its vertex at (1, 1)and focus (3, 1)is        [Karnataka CET 2001, 2002] 

 (a) )1(8)1( 2  yx  (b) )3(8)1( 2  xy  (c) )1(8)1( 2  xy   (d) )1(8)3( 2  yx  

Solution: (c) Given vertex of parabola )1,1(),( kh  and its focus )1,3(),(  kha or 3 ha or 2a . We know that as the                     y-

coordinates of vertex and focus are same, therefore axis of parabola is parallel to x-axis. Thus equation of the parabola is 

)(4)( 2 hxaky   or )1(24)1(
2

 xy  or )1(8)1( 2  xy .  
 

 5.1.5 Parametric equations of a Parabola a    

The simplest and the best form of representing the coordinates of a point on the parabola axy 42  is 

)2( 2 atat because these coordinates satisfy the equation axy 42  for all values of t. The equations atyatx 2,2   taken 

together are called the parametric equations of the parabola axy 42  , t being the parameter. 

The following table gives the parametric coordinates of a point on four standard forms of the parabola and their 

parametric equation.  
 

Parabola axy 42   axy 42   ayx 42   ayx 42   

Parametric 

Coordinates 

 

)2,( 2 atat  )2,( 2 atat  ),2( 2atat  ( 2,2 atat  ) 

Parametric 

Equations 

2atx   
aty 2  

2atx   
aty 2  

atx 2  
2aty   

atx 2 , 
2aty   

 Note  :  The parametric equation of parabola )(4)( 2 hxaky  are 
2athx  and atky 2  

Example: 13 tytx 2,2 2  are the parametric equations of the parabola 

 (a) xy 42   (b) xy 42   (c) yx 42    (d) )2(42  xy  

Solution: (d) Here t
y


2
and

22 tx   

2

2
)2( 










y
x  )2(42  xy  
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 5.1.6 Position of a point and a Line with respect to a Parabola a 
(1) Position of a point with respect to a parabola: The point 

),( 11 yxP lies outside on or inside the parabola axy 42   according as 

0or,,4 1
2
1  axy  

 

 

 

(2) Intersection of a line and a parabola: Let the parabola be axy 42    .....(i) 

And the given line be cmxy         .....(ii) 

Eliminating y  from (i) and (ii)  then 2)( cmx  = ax4  or 0)2(2 222  camcxxm  .....(iii) 

This equation being quadratic in x, gives two values of x. It shows that every straight line will cut the parabola in 

two points, may be real, coincident or imaginary, according as discriminate of (iii) >, =  or <  0  

 The line cmxy  does not intersect, touches or intersect a parabola axy 42  , according as 
m

a
c  ,,  

Condition of tangency : The line cmxy  touches the parabola, if 
m

a
c   

 

Example: 14 The equation of a parabola is xy 42  . )3,1(P and )1,1(Q are two points in the xy-plane. Then, for the parabola 

 (a) P and Q are exterior points  (b) P is an interior point while Q is an exterior point 

 (c) P and Q are interior points   (d) P is an exterior point while Q is an interior point 

Solution: (d) Here, 042  xyS ; 01.43)3,1( 2 S  )3,1(P is an exterior point. 

             )1,1(S = 01.412   )1,1(Q is an interior point. 

Example: 15 The ends of a line segment are  )3,1(P and )1,1(Q . R is a point on the line segment PQ such that :1: QRPQ . If R is  an 

interior point of the parabola xy 42  , then        

 (a) )1,0(  (b) 







 1,

5

3
  (c) 










5

3
,

2

1
   (d) None of these 

Solution: (a) 

















1

31
,1R  It is an interior point of 042  xy iff 04

1

31
2

















 

   02
1

31
2

1

31



































 0

1

35

1

1

































  0

5

3
)1( 








   

  Therefore, 1
5

3
  . But 0  )1,0(10   .  

  5.1.7 Equation of Tangent in Different formsa 

(1) Point Form: The equation of the tangent to the parabola axy 42  at a point ),( 11 yx is )(2 11 xxayy   

 

 

 

 

  
 

 

Equation of tangent of all other standard parabolas at (x1, y1) 

Equation of parabolas Tangent at (x1, y1) 

axy 42   )(2 11 xxayy   

P(x1,y1) 

Q(x2,y2) 

T 

X 

Y 

P(inside) 
P 

(Outside) 

P 
(on) 
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ayx 42   )(2 11 yyaxx   

ayx 42   )(2 11 yyaxx   

 

Note  :  The equation of tangent at ),( 11 yx to a curve can also be obtained by replacing 2x by 1xx , 2y  by 

1yy , x by 
2

1xx 
, y by 

2

1yy 
 and xy by 

2

11 yxxy 
 provided the equation of curve is a polynomial of 

second degree in x  and y.    

(2) Parametric form : The equation of the tangent to the parabola axy 42  at  atat 2,2 is 2atxty   

 

Equations of tangent of all other standard parabolas at 't' 

Equations of parabolas Parametric co-ordinates 't' Tangent at 't' 

axy 42   )2,( 2 atat  2atxty   

ayx 42   ),2( 2atat  2atytx   

ayx 42   ),2( 2atat   2atytx   

 

(3) Slope Form: The equation of a tangent of slope m to the parabola axy 42 














m

a

m

a
at

2

,2
is 

m

a
mxy   

 

Equation of 

parabolas 

Point of contact in 

terms of slope (m) 

Equation of tangent in 

terms of slope (m) 

Condition of 

Tangency 

axy 42   









m

a

m

a 2
,

2
 

m

a
mxy   

m

a
c   

axy 42   










m

a

m

a 2
,

2
 

m

a
mxy   

m

a
c   

ayx 42   ),2( 2amam  2ammxy   2amc   

ayx 42   ),2( 2amam   2ammxy   2amc   

 

Important Tips 

 If the straight line 0 nmylx touches the parabola axy 42  then 
2

amnl  . 

 If the line pyx   sincos  touches the parabola ,42 axy  then 0sincos 2   aP and point of contact is )tan2,tan( 2  aa   

 If the line 1
m

y

l

x
touches the parabola )(42 bxay  , then 0)( 22  alblm   

 

 5.1.8 Point of intersection of Tangents at any two points on the Parabola a 

The point of intersection of tangents at two points )2,( 1
2
1 atatP  and )2,( 2

2
2 atatQ on the parabola axy 42  is 

))(,( 2121 ttatat  . 

)2,( 2
2
2 atatQ  

(at1t2,a(t1+t2)) 

R O 

Y 

Y 

X X 

)2,( 1

2

1 atat  

P 
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The locus of the point of intersection of tangents to the parabola axy 42  which meet at an angle  is 

axyax 4tan)( 222   . 

Director circle: The locus of the point of intersection of perpendicular tangents to a conic is known as its director 

circle. The director circle of a parabola is its directrix. 

 Note  :   Clearly, x-coordinates of the point of intersection of tangents 

at P and Q on the parabola is the G.M of the x-coordinate of P and Q 

and y-coordinate is the A.M. of         y-coordinate of P and Q. 

  The equation of the common tangents to the parabola axy 42   and 

byx 42   is 03

2

3

2

3

1

3

1

 baybxa  

 

  The tangents to the parabola axy 42  at )2,( 1
2
1 atatP and )2,( 2

2
2 atatQ intersect at R. Then the area of 

triangle PQR is 3
21

2 )(
2

1
tta   

  5.1.9 Equation of Pair of Tangents from a point to a Parabolaa  

 If 04 1
2
1  axy , then any point ),( 11 yxP lies out side the parabola and a pair of tangents PQ, PR can be drawn 

to it from P 

 The combined equation of the pair of the tangents drawn from a point to a 

parabola is 
2' TSS  where 1

2
1

2 4';4 axySaxyS  and )(2 11 xxayyT     

   

 

 Note  :  The two tangents can be drawn from a point to a parabola. The two tangent are real and distinct or 

coincident or imaginary according as the given point lies outside, on or inside the parabola. 
 

Important Tips 
 

 Tangents at the extremities of any focal chord of a parabola meet at right angles on the directrix. 

 Area of the triangle formed by three points on a parabola is twice the area of the triangle formed by the tangents at these points. 

 If the tangents at the points P and Q on a parabola meet in T, then ST is the geometric mean between SP and SQ, i.e. SQSPST .2   

 Tangent at one extremity of the focal chord of a parabola is parallel to the normal at the other extremity.  

 The angle of intersection of two parabolas axy 42  and byx 42  is given by 
)(2

3
tan

3/23/2

3/13/1
1

ba

ba



  

 

Example: 16 The straight line  xy 2 does not meet the parabola ,22 xy  if    [MP PET 1993; MNR 1977] 

 (a) 
4

1
  (b) 

4

1
  (c) 4   (d) 1  

Solution: (b)  xy 2 does not meet the parabola xy 22  , If 
4

1

2.2

1


m

a
 

4

1
  

Example: 17 If the parabola axy 42  passes through the point )2,1(  , then the tangent at this point is  [MP PET 1998] 

 (a) 01  yx  (b) 01  yx  (c) 01  yx   (d) 01  yx  

Solution: (c)  Parabola passes through the point (1, –2), then a44   1a . From  )(2 11 xxayy )1(22  xy  

(x1,y1)P 

O 

Y 

Y 

X X 

Q 

R 

)2,( 1
2
1 atatP  

)2,( 2
2
2 atatQ  

R [at1t2,a(t1+t2)] 
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   Required tangent is 01  yx  

Example: 18 The equation of the tangent to the parabola xy 162  , which is perpendicular to the line 73  xy is  [MP PET 1998] 

 (a) 043  xy  (b) 0363  xy  (c) 0363  xy   (d) 0363  xy  

Solution: (a) A line perpendicular to the given line is  xy3 
33

1 
 xy  

  Here 
3

1
m , 

3


c . If we compare xy 162   with ,42 axy  then 4a  

  Condition for tangency is 
m

a
c   

)3/1(

4

3 



 36 .   Required equation is 0363  yx . 

Example: 19  If the tangent to the parabola axy 2  makes an angle of 
o45 with x-axis, then the point of contact is  

             [Rajasthan PET 1985, 90, 2003] 

 (a) 








2
,

2

aa
 (b) 









4
,

4

aa
 (c) 









4
,

2

aa
  (d) 









2
,

4

aa
 

Solution: (d) Parabola is axy 2  i.e. x
a

y 









4
42

    .....(i) 

   Let point of contact is (x1, y1).    Equation of tangent is )(
)4/(2

1

1

1 xx
y

a
yy   1

1

1

1 2
)(

2
y

y

ax
x

y

a
y   

  Here, o

y

a
m 45tan

2 1

  1
2 1


y

a


2
1

a
y   .  From (i), ,

4
1

a
x   So point is 









2
,

4

aa
 . 

Example: 20 The line 02  yx touches the parabola xy 82   at the point            [Roorkee 1998] 

 (a) (2, –4) (b) )22,1(  (c) )24,4(    (d) (2, 4) 

Solution: (d) The line 02  yx i.e. 2 yx meets parabola ,82 xy  if 

  168)2(82  yyy  01682  yy   0)4( 2 y  4,4y  

    Roots are equal,  Given line touches the given parabola.  

   224 x , Thus the required point is (2, 4). 

Example: 21 The equation of the tangent to the parabola at point )/2,/( 2 tata is   [Rajasthan PET 1996] 

 (a) axtty  2  (b) 2atxty   (c) 2attxy    (d) )/( 2tatxy   

Solution: (a) Equation of the tangent to the parabola, axy 42  is )(2 11 xxayy   

   









2
2

2
.

t

a
xa

t

a
y  










2t

a
x

t

y
 

2

2

t

axt

t

y 
  axtty  2  

Example: 22 Two tangents are drawn from the point (–2, –1) to the parabola .42 xy  If  is the angle between these tangents, then tan =                        [EAMCET 1992; Karnataka CET 1992]  

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

Solution: (a) Equation of pair of tangent from )1,2(  to the parabola is given by 
2

1 TSS  i.e. 22 )]2(2)1([)81)(4(  xyxy   

   22 ]42[369  xyxy  yxxyxyxy 8164164369 222    016820484 22  yxxyyx  

   
ba

abh






22
tan  3

4

12

84

)8(442








  

Example: 23 If 
2

3
3/13/1



















a

b

b

a
, then the angle of intersection of the parabola axy 42  and byx 42  at a point other than the 

origin is         

 (a) 4/  (b) 3/  (c) 2/   (d) None of these 

Solution: (b) Given parabolas are axy 42   ....(i)  and byx 42   .....(ii) 
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  These meet at the points (0, 0), )4,4( 3/13/23/23/1 baba   

  Tangent to (i) at )4,4( 3/13/23/23/1 baba is )4(24. 3/13/23/13/2 baxabay   

  Slope of the tangent 
3/13/21

4

2
)(

ba

a
m 

3/1

3/1

2b

a
  

  Tangent to (ii) at )4,4( 3/13/23/23/1 baba is )4(24. 3/13/23/23/1 baybbax   

  Slope of the tangent )( 2m
3/1

3/12

b

a
  

  If  is the angle between the two tangents, then 
21

21

1
tan

mm

mm






3/1

3/1

3/1

3/1

3/1

3/1

3/1

3/1

2
.

2
1

2

2

b

a

b

a

b

a

b

a





      

        3

2

3

1
.

2

31
.

2

3
3/13/1






















a

b

b

a
;  

3
60


  o  

Example: 24 The equation of the common tangent touching the circle 9)3( 22  yx and the parabola xy 42  above the x-axis , is  

                    [IIT Screening 2001] 

 (a) 133  xy  (b) )3(3  xy  (c) 33  xy   (d) )13(3  xy  

Solution: (c) Any tangent to xy 42   is 
m

mxy
1

 . It touches the circle if 
21

1
3

3

m

m
m





   

  or 

2

2 1
3)1(9 










m
mm  or 

3

1
,3

1
2

 m
m

 

  For the common tangent to be above the x-axis, 
3

1
m  

   Common tangent is 3
3

1
 xy   33  xy   

Example: 25 If 0a and the line 0432  dcybx passes through the points of intersection of the parabolas axy 42  and ayx 42  then       [AIEEE 2004] 

 (a) 0)23( 22  cbd  (b) 0)23( 22  cbd  (c) 0)32( 22  cbd   (d) 0)32( 22  cbd  

Solution: (d) Given parabolas are axy 42   .....(i)   and   ayx 42    .....(ii) 

  from (i) and (ii) ax
a

x
4

4

2
2















 064 34  xax   0x , a4   ay 4,0  

  So points of intersection are )0,0( and )4,4( aa  

  Given, the line 0432  dcybx passes through (0,0) and )4,4( aa  

   0d  02 d  and 0)32( 2  cb      )0( a  

Therefore 0)32( 22  cbd  

  5.1.10 Equations of Normal in Different forms a  

 (1) Point form : The equation of the normal to the parabola  axy 42   at a point ),( 11 yx  is )(
2

1
1

1 xx
a

y
yy   

 

 

 

Tangent 

P(x1,y1) 

Normal 

Y 

X 
(3,0) 

3 O 
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Equation of normals of all other standard parabolas at (x1, y1) 

Equation of parabolas Normal at (x1, y1) 

axy 42   
)(

2
1

1
1 xx

a

y
yy   

ayx 42   
)(

2
1

1

1 xx
x

a
yy   

ayx 42   
)(

2
1

1
1 xx

x

a
yy   

 

 (2) Parametric form: The equation of the normal to the parabola axy 42  at )2,( 2 atat is 32 atattxy   
  

Equations of normal of all other standard parabola at 't' 

Equations of parabolas Parametric co-ordinates Normals at 't' 

axy 42   )2,( 2 atat  32 atattxy   

ayx 42   ),2( 2atat  32 atattyx   

ayx 42   ),2( 2atat   32 atattyx   
 

(3) Slope form: The equation of normal of slope m to the parabola axy 42   is 32 amammxy  at the point 

)2,( 2 amam  . 
 

Equations of normal, point of contact, and condition of normality in terms of slope (m) 

Equations of 

parabola 

Point of contact in terms 

of slope (m) 

Equations of normal in 

terms of slope (m) 

Condition of normality 

axy 42   )2,( 2 amam   
32 amammxy   32 amamc   

axy 42   )2,( 2 amam  
32 amammxy   32 amamc   

ayx 42   










2
,

2

m

a

m

a
 2

2
m

a
amxy   

2
2

m

a
ac   

ayx 42   










2
,

2

m

a

m

a
 2

2
m

a
amxy   

2
2

m

a
ac   

 

  Note  :  The line 0 nmylx is a normal to the parabola axy 42  if 0)2( 222  nmmlal  

  5.1.11 Point of intersection of normals at any two points on the Parabolaa  

 If R is the point of intersection then point of intersection of normals at any two points )2,( 1
2
1 atatP and 

)2,( 2
2
2 atatQ on the parabola axy 42  is )](),(2[ 212121

2
2

2
1 tttatttttaaR   

 

 

 

 

)2,( 1
2
1 atatP  

)2,( 2
2
2 atatQ  

Y 

X X 
R 

A 

Y 
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 5.1.12 Relation between 't1' and 't2'  if Normal at 't1' meets the Parabola again at 't2' ' 

If the normal at the point )2,( 1
2
1 atatP  meets the parabola axy 42  again at )2,( 2

2
2 atatQ , then 

1

12

2

t
tt   

 

 

 

 

 
 

Important Tips 
 

 If the normals at points )2,( 2
1 atat and )2,( 2

2
2 atat on the parabola axy 42  meet on the parabola then 221 tt  

 If the normal at a point )2,( 2 atatP to the parabola axy 42  subtends a right angle at the vertex of the parabola then 22 t .  

 If the normal to a parabola axy 42  , makes an angle  with the axis, then it will cut the curve again at an angle 






 tan
2

1
tan 1

. 

 The normal chord to a parabola axy 42  at the point whose ordinate is equal to abscissa subtends a right angle at the focus.  

 If the normal at two points P and Q of a parabola axy 42  intersect at a third point R on the curve. Then the product of the ordinate of P and 

Q is 
28a  .   

 

Example: 26   If kyx  is a normal to the parabola ,122 xy  then k is     [IIT Screening 2000] 

 (a) 3 (b) 9 (c) –9 (d)  –3 

Solution: (b) Any normal to the parabola xy 122  is 336 tttxy  . It is identical with kyx  if 
k

ttt 336

1

1

1


  

  1t and 
k

36
1


  9k  

Example: 27    The equation of normal at the point 







a

a
,

4
to the parabola axy 42  , is   [Rajasthan PET 1984] 

 (a) 0984  ayx  (b) 0984  ayx  (c) 04  ayx  (d)  04  ayx  

Solution: (b) From )(
2

1
1

1 xx
a

y
yy 


  

  












42

a
x

a

a
ay    

4

9

4
22

aa
axy    0

4

9
2 

a
xy   0984  ayx  

Example: 28    The point on the parabola xy 82  at which the normal is parallel to the line 052  yx is 

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

Solution: (b) Let point be ),( kh . Normal is )(
4

hx
k

ky 


 or 044  kkhykx  

 Gradient 
2

1

4





K
 2k . Substituting ),( kh and 2k in xy 82  , we get 

2

1
h . Hence point is 








 2,

2

1
 

 Trick:   Here only point  







 2,

2

1
 will satisfy the parabola xy 82  . 

Example: 29   The equations of the normal at the ends of the latus rectum of the parabola axy 42  are given by    

)2,( 1
2
1 atatP  

)2,( 2
2
2 atatQ  

Y 

X X A 

Y 
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 (a) 096 222  aaxyx   (b) 0966 222  aayaxyx   

 (c) 096 222  aayyx   (d)  None of these 

Solution: (a) The coordinates of the ends of the latus rectum of the parabola axy 42  are )2,( aa and )2,( aa  respectively.  

 The equation of the normal at )2,( aa to axy 42  is )(
2

2
2 ax

a

a
ay 















 )(
2

using   1
1

1 xx
a

y
yy  

 Or   03  ayx    .....(i) 

 Similarly the equation of the normal at (a, –2a) is  03  ayx  .....(ii) 

 The combined equation of (i) and (ii) is 096 222  aaxyx . 

Example: 30    The locus of the point of intersection  of two normals to the parabola ,82 yx  which are at right angles to each other, is  

               [Roorkee 1997] 

 (a) )6(22  yx  (b) )6(22  yx  (c) )6(22  yx  (d)  None of these 

Solution: (a) Given parabola is yx 82         .....(i)  

  Let )24( 2
11 tt and )2,4( 2

22 ttQ be two points on the parabola (i) 

  Normal at P, Q are )4(
1

2 1

1

2
1 tx

t
ty   ......(ii) and )4(

1
2 2

2

2
2 tx

t
ty   ......(iii) 

  (ii)–(iii) gives  















12

2
1

2
2

11
2

tt
xtt

21

21

tt

tt
x


 ,          )(2 1221 ttttx    .....(iv) 

  From (ii),   )4)(2(
1

2 11221

1

2
1 ttttt

t
ty  4)(22 212

2
1  tttt   4222 2

221
2
1  tttty  .....(v) 

  Since normals (ii) and (iii) are at right angles,     1
11

21






























tt
 121 tt  

     From (iv), )(2 21 ttx   and from (v) 4222 2
2

2
1  tty    y ]1[2 2

2
2
1  tt ]12)[(2 21

2
21  tttt  

       y ]12)[(2 2
21  tt 3)[(2 2

21  tt    6
2

3
4

2
22















xx
y  ),6(22  yx which is the required locus. 

 5.1.13 Co-normal Pointss   

The points on the curve at which the normals pass through a common point are called co-normal points. 

Q, R, S are co-normal points. The co- normal points are also called the feet of 

the normals.  

If the normal passes through point ),( 11 yxP which is not on parabola, then 

3
11 2 amammxy   0)2( 11

3  ymxaam   ......(i) 

Which gives three values of m. Let three values of m are 21 ,mm  and 3m , 

which are the slopes of the normals at Q, R and S respectively, then the coordinates of Q, R and S are 

)2,(),2,( 2
2
21

2
1 amamamam  and )2( 3

2
,3 amam  respectively. These three points are called the feet of the normals. 

Now 0321  mmm , 
a

xa
mmmmmm

)2( 1
133221


  and 

a

y
mmm 1

321


  

In general, three normals can be drawn from a point to a parabola. 

(1) The algebraic sum of the slopes of three concurrent normals is zero.  

(2) The sum of the ordinates of the co-normal points is zero. 

(3) The centroid of the triangle formed by the co-normal points lies on the axis of the parabola. 

Y 

X X 

R 

0 

Y 

P(x1,y1) 

Q 

S 
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(4) The centroid of a triangle formed by joining the foots of the normal of the parabola lies on its axis and is given 

by 












 

3

222
,

3

321
2
3

2
2

2
1 amamamamamam

=












 
0,

3

2
3

2
2

2
1 amamam

 

(5) If three normals drawn to any parabola axy 42  from a given point (h, k) be real, then ah 2  for 1a , 

normals drawn to the parabola xy 42  from any point (h, k) are real, if 2h . 

(6) Out of these three at least one is real, as imaginary normals will always occur in pairs. 

  5.1.14 Circle through Co-normal points s    

Equation of the circle passing through the three (co-normal) points on the parabola axy 42  , normal at which pass 

through a given point ),(  ; is 0
2

)2(22  yxayx


  

 (1) The algebraic sum of the ordinates of the four points of intersection of a circle and a parabola is zero.  

 (2) The common chords of a circle and a parabola are in pairs, equally inclined to the axis of parabola. 

 (3) The circle through co-normal points passes through the vertex of the parabola. 

 (4) The centroid of  four points; in which a circle intersects a parabola, lies on the axis of the parabola.   
 

Example: 31 The normals at three points RQP ,, of the parabola axy 42  meet in (h, k), the centroid of triangle PQR lies on  

         [MP PET 1999] 

 (a) 0x  (b) y = 0 (c) ax   (d)  ay   

Solution: (b) Since the centroid of the triangle formed by the co-normal points lies on the axis of the parabola. 

Example: 32 If two of  the three feet of normals drawn from a point to the parabola xy 42  be (1, 2) and (1, – 2)then the third foot is  

 (a) )22,2(  (b) )22,2(   (c) )0,0(  (d) None of these  

Solution: (c) The sum of the ordinates of the foot = 0321  yyy   

 00)2(2 33  yy  

 

  5.1.15 Equation of the Chord of contact of Tangents to a Parabolas   

Let PQ and PR be tangents to the parabola axy 42   drawn from any external point ),( 11 yxP  then QR is called 

the ‘Chord of contact’ of the parabola axy 42  . 

The chord of contact of tangents drawn from a point ),( 11 yx  to the parabola 

axy 42   is )(2 11 xxayy   

The equation is same as equation of the tangents at the point ),( 11 yx . 

 

 

Note :  The chord of contact joining the point of contact of two 

perpendicular tangents always passes through focus. 

  If tangents are drawn from the point ),( 11 yx  to the parabola 

,42 axy   then the length of their chord of contact is 

(x1,y1)P O 

Y 

X 

Q 

R 

Chord of 

contact 

Y' 

X 

)2,( 1
2
1 atatQ  

)2,( 2
2
2 atatR  

P(x1,y1) 
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)4)(4(
||

1 22
11

2
1 ayaxy

a
  

   The area of the triangle formed by the tangents drawn from ),( 11 yx  to axy 42   and their chord of 

contact is 
a

axy

2

)4( 2/3
1

2
1 

.  

 5.1.16 Equation of the Chord of the Parabola which is bisected at a given point s   

The equation of the chord at the parabola axy 42  bisected at the point ),( 11 yx  is given by ,1ST   where 

)(2 11 xxayyT   and 1
2
11 4axyS  .  i.e., 1

2
111 4)(2 axyxxayy   

 

 

 

 

  5.1.17 Equation of the Chord joining any two points on the Parabola s   

Let )2,(),2,( 2
2
,21

2
1 atatQatatP be any two points on the parabola axy 42  . Then, the equation of the chord joining 

these points is, )(
22

2 2
12

1
2
2

12
1 atx

atat

atat
aty 




 or  2

1

21

1

2
2 atx

tt
aty 


 or 2121 22)( tatxtty   

(1) Condition for the chord joining points having parameters t1and t2 to be a focal chord: If the chord 

joining points )2,( 1
2
1 atat and )2,( 2

2
2 atat on the parabola passes through its focus, then )0,(a satisfies the 

equation 2121 22)( tatxtty   21220 tata   121 tt or 
1

2

1

t
t   

(2) Length of the focal chord: The length of a focal chord having parameters 1t and 2t for its end points is 2
12 )( tta  . 

 Note:  If one extremity of a focal chord is )2,( 1
2
1 atat ,then the other extremity )2,( 2

2
2 atat becomes 













 

1
2
1

2
,

t

a

t

a
by virtue of relation  121 tt . 

 If one end of the focal chord of parabola is )2,( 2 atat ,then other end will be 







 at

t

a
2,

2
and length of 

chord 

2
1










t
ta . 

 The length of the chord joining two point '' 1t  and '' 2t  on the parabola axy 42   is 

4)()( 2
2121  tttta  

  The length of intercept made by line cmxy   between the parabola axy 42   is 

))(1(
4 2

2
mcama

m
  . 

 

 

Important Tips 
 

 The focal chord of parabola  axy 42   making an angle  with the x-axis is of length 2cos4 eca . 

 The length of a focal chord of a parabola varies inversely as the square of its distance from the vertex. 

P(x1,y1) 

Q(x2,y2) 

R(x3,y3) 
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 If 1l and 2l are the length of segments of a focal chord of a parabola, then its latus-rectum is 
21

214

ll

ll


 

 The semi latus rectum of the parabola axy 42  is the harmonic mean between the segments of any focal chord of the parabola. 
 
 

Example: 33   If the points )2,( 2 auau and )2,( 2 avav are the extremities of a focal chord of the parabola ,42 axy  then       [MP PET 1998, 93] 

 (a) 01 uv  (b) 01 uv   (c) 0vu   (d)  0vu  

Solution: (b) Equation of focal chord for the parabola axy 42  passes through the point )2,( 2 auau and )2,( 2 avav  

     )(
22

2 2

22
aux

auav

auav
auy 




  )(

))((

)(2
2 2aux

uvuva

uva
auy 




   )(

2
2 2aux

uv
auy 


  

 It this is focal chord, so it would passes through focus (a, 0) 

    
uv

au



2

20 )( 2aua  
22 1 uuuv  ,  01 uv  

 Trick : Given points )2,( 2 auau  and )2,( 2 avav , then ut 1  and vt 2 , we know that 121 tt . Hence 01 uv . 

Example: 34     The locus of the midpoint of the line segment joining the focus to a moving point on the parabola  axy 42  is another parabola 

with the directrix        [IIT Screening 2002] 

 (a) ax   (b) 
2

a
x   (c) 0x  (d) 

2

a
x    

Solution: (c) Let ),( M be the mid point of PS. 

 
2

02
,

2

2 





ataat
     ataat ,2 2  

   a
a

a 
2

2

.2


 or 222 aa    

   The locus is 









2

),(4)
2

(
2

42 a
bbxb

a
x

a
y  

    Directrix is 0)(  bbx or 0x . 

Example: 35     The length of chord of contact of the tangents drawn from the point (2, 5) to the parabola ,82 xy  is         [MNR 1976] 

 (a) 41
2

1
 (b) 41  (c) 41

2

3
 (d)  412  

Solution: (c) Equation of chord of contact of tangents drawn from a point ),( 11 yx to parabola axy 42  is )(2 11 xxayy  . So that 

)2(225  xy  845  xy .  

 Point of intersection of chord of contact with parabola xy 82  are 







2,

2

1
,(8, 8),  So the length of chord is 41

2

3
. 

Example: 36     If b, k are the intercept of a focal chord of the parabola axy 42  , then K is equal to    [Rajasthan PET 1999] 

 (a) 
ab

ab


 (b) 

ab

b


 (c) 

ab

a


 (d)  

ba

ab


 

Solution: (a) Let '''' 21 tt be the ends of focal chords  

    . 121 tt  . If S is the focus and P, Q are the ends of the focal chord, then  

   2
1

22
1 )02()(  ataatSP   bta  12

1  (Given).... (i) 

     12
2  taSQ  













 1

1
2
1t

a   (Given)   













2
1

2
2

1

2

11

t
t

t
t  

   k
t

ta





2
1

2
1 )1(

 ....(ii),   2
1t

k

b
  [Divide (i) by (ii)] 

   Putting in (1), we get ba
k

ab
b

k

b
a 








1  

ab

ab
k


  

 5.1.18  Diameter of a Parabola . 

 The locus of the middle points of a system of parallel chords is called a diameter and in case of a parabola this 

diameter is shown to be a straight line which is parallel to the axis of the parabola. 
Y 

X X 
A 

Y 

P(x1,y1) 

Q(x2,y2) 

P(h,k) 
y=mx+c 

Diameter 

)2,( 2
2
2 atat  

( 1
2
1 2, atat ) 

S(a,0) k 

Q 

P 

b 

O 

Y 

X 

M(,) 

P S(a,0)  
(at2,2at) 

Y 

X 
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 The equation of the diameter bisecting chords of the parabola axy 42  of slope m is 
m

a
y

2
  

 Note  :      Every diameter of a parabola is parallel to its axis. 

      The tangent at the end point of a diameter is parallel to corresponding system of parallel chords. 

      The tangents at the ends of any chord meet on the diameter which bisects the chord. 
 

Example: 37  Equation of diameter of parabola xy 2 corresponding to the chord 01  yx  is      [Rajasthan PET 2003] 

 (a) 32 y  (b) 12 y  (c) 52 y  (d) 1y  

Solution: (b) Equation of diameter of parabola is 
m

a
y

2
 , Here 12

1

4

1
.2

1,
4

1
 yyma  

 

 5.1.19 Length of Tangent, Subtangent ,Normal and Subnormal . 

 Let the parabola axy 42  . Let the tangent and normal at ),( 11 yxP meet the axis of parabola at T and G 

respectively, and tangent at ),( 11 yxP makes angle  with the positive direction of x-axis. 

 )0,0(A  is the vertex of the parabola and yPN  . Then, 

 (1) Length of tangent  coseccosec 1yPNPT    

 (2) Length of normal  sec)90(cosec 1yPNPG o   

 (3) Length of subtangent  cotcot 1yPNTN    

 (4) Length of subnormal  tan)90cot( 1yPNNG o   

 where , m
y

a


1

2
tan ,  [slope of tangent at P(x, y)] 

       Length of tangent, subtangent, normal and subnormal to y
2
 = 4ax at (at

2
, 2at)  

 (1) Length of tangent at )2,( 2 atat cosec2at   )cot1(2 2 at   212 tat   

 (2) Length of normal at sec2)2,( 2 atatat  )tan1(2 2 at 222 tan2 tta   )1(2 2  ta   

 (3) Length of subtangent at cot2)2,( 2 atatat 
22at  

 (4) Length of subnormal at tan2)2,( 2 atatat  a2  

 

Example: 38  The length of the subtangent to the parabola xy 162  at the point whose abscissa is 4, is  

 (a) 2 (b) 4 (c) 8 (d) None of these 

Solution: (c) Since the length of the subtangent at a point to the parabola is twice the abscissa of the point. Therefore, the required length is 8. 

Example: 39 If P is a point on the parabola axy 42  such that the subtangent and subnormal at P are equal, then the coordinates of P are  

       

 (a) )2,( aa or )2,( aa     (b) )22,2( aa or )22,2( aa    

 (c) )4,4( aa  or )4,4( aa    (d) None of these 

Solution: (a) Since the length of the subtangent at a point on the parabola is twice the abscissa of the point and the length of the subnormal is 

equal to semi-latus-rectum. Therefore if ),( yxP is the required point, then axax  22  

Y 

X X A 

Y 

 (x1,y1) 

y2=4ax 

T(–x1,0) 
S(a,0) 

N 
(x1,0) 

G(x1,2a,0) 
 

 P 
yy1=2a(x+x1) 
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 Now (x, y) lies on the parabola axy 42    224 ya   ay 2  

   Thus the required points are )2,( aa  and )2,( aa  . 

 

 5.1.20 Pole and Polar. 

 The locus of the point of intersection of the tangents to the parabola at the ends of a chord drawn from a fixed point 

P is called the polar of point P and the point P is called the pole of the polar.  

 Equation of polar: Equation of polar of the point ),( 11 yx  with respect to parabola axy 42  is same as chord of 

contact and is given by )(2 11 xxayy   

 

 

 

 

 
 

 (1) Polar of the focus is directrix:  Since the focus is )0,(a  

 Equation of polar of axy 42  is )(20. axay    ,0 ax  which is the directrix of the parabola axy 42  . 

 (2) Any tangent is the polar of its point of contact: If the point )( 11yxP  be on the parabola. Its polar and tangent at 

P are identical. Hence the tangent is the polar of its own point of contact. 

Coordinates of pole: The pole of the line 0 nmylx with respect to the parabola 

axy 42  is 






 

l

am

l

n 2
, . 

 

   (i) Pole of the chord joining ),( 11 yx and ),( 22 yx is 






 

2
,

4

2121 yy

a

yy
 which is the same as the point of intersection 

of tangents at ),( 11 yx and ),( 22 yx . 

 (ii) The point of intersection of the polar of two points Q and R is the pole of QR. 

 5.1.21 Characterstics of Pole and Polar. 

 (1) Conjugate points: If the polar of ),( 11 yxP passes through ),( 22 yxQ , then the polar of ),( 22 yxQ goes 

through ),( 11 yxP and such points are said to be conjugate points. 

 Two points ),( 11 yxP  and ),( 22 yxQ  are conjugate points with respect to the parabola axy 42  , if 

)(2 2121 xxayy  . 

 (2) Conjugate lines: If the pole of a line 0 cbyax lies on the another line 0111  cybxa , then the 

pole of the second line will lie on the first and such lines are said to be conjugate lines. 

 Two lines 0111  nymxl and 0222  nymxl are conjugate lines with respect to parabola axy 42  , if 

211221 2)( mamnlnl    

 Note  :  The chord of contact and polar of any point on the directrix always passes through focus. 

    The pole of a focal chord lies on directrix and locus of poles of focal chord is the directrix. 

   The polars of all points on directrix always pass through a fixed point and this fixed point is focus. 

Q 
Q 

R 

(x1,y1) 

R 

P 

T 
(h,k) 

Q 
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Pole 
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Polar 
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Pole 
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Polar 
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Example: 40     The pole of the line yx 2 with respect to the parabola xy 22   is  

 (a) 








2

1
,0  (b) 








0,

2

1
 (c) 










2

1
,0  (d) None of these 

Solution: (a) Let ),( 11 yx be the pole of line yx 2  w.r.t. parabola xy 22  its polar is 11 xxyy   

 Also polar is xy 2 ,   
02

1

1

11 xy
 , 

2

1
,0 11  yx . So Pole is 









2

1
,0  

Example: 41     If the polar of a point with respect to the circle 222 ryx  touches the parabola ,42 axy  the locus of the pole is  

         [EAMCET 1995] 

 (a) x
a

r
y

2
2   (b) y

a

r
x

2
2 
  (c) x

a

r
y

2
2   (d) y

a

r
x

2
2   

Solution: (a) Polar of a point ),( 11 yx w.r.t. 222 ryx  is 2
11 ryyxx   i.e. 2

11 rxxyy   

 
1

2

1

1

y

r
x

y

x
y    ,cmxy   where 

1

2

1

1 ;
y

r
c

y

x
m   

 This touches the parabola axy 42  ,  If 
1

1

111

2

/ x

ay

yx

a

y

r

m

a
c 


  

 Required locus of pole ),( 11 yx is  
x

ay

y

r 


2

i.e., x
a

r
y

2
2 
  

 

 5.1.22 Reflection property of a Parabola . 

 The tangent )(PT  and normal )(PN  of the parabola y2 = 4ax at. P are the internal and external bisectors of 

SPM  and BP  is parallel to the axis of the parabola and SPNBPN   

 Note :  When the incident ray is parallel to the axis of the parabola, the 

reflected ray will always pass through the focus. 

 
 

Example: 42 A ray of light moving parallel to the x-axis gets reflected from a parabolic mirror whose equation is ).1(4)2( 2  xy  After 

reflection, the ray must pass through the point     

 (a) (0, 2) (b) (2, 0) (c) (0, –2) (d) (–1, 2) 

Solution: (a) The equation of the axis of the parabola is 02 y , which is parallel to the x-axis. So, a ray parallel to x-axis is parallel to the  

axis of the parabola. We know that any ray parallel to the axis of a parabola passes through the focus after reflection. Here (0, 2) 

is the focus.  

 

*** 

 

Y 

X 
X 

R 

A 

Y 

Reflected ray 

M 
 
 

T N 
Light ray 

Light ray 
Light ray 

Light ray 
B  

P 

S 
Tangent 



 

 

 

 
170 Conic Section : Parabola 

 

 

 

 

 

 

 

 

 

1. The equation kyxyx  3518832 22 represents      [IIT Screening 1994] 

(a) No locus, if 0k  (b) An ellipse, if 0k  (c) A point, if 0k  (d) A hyperbola, if 0k   

2. The equation 071584411414 22  yxyxyx represents      [BIT 1986] 

(a) A circle (b) An ellipse (c) A hyperbola (d) A rectangular hyperbola  

3. Eccentricity of the parabola 04442  yxx is     [Rajasthan PET 1996] 

(a) 0e  (b) 1e  (c) 4e  (d) 4e   

4.  0401624 22  yxyx represents      [DCE 1999] 

(a) A pair of straight lines (b) An ellipse (c) A hyperbola (d) A parabola  

5.  The centre of the conic represented by the equation 04828423722 22  yxyxyx is  

(a) 








25

2
,

15

11
 (b) 









25

11
,

25

2
 (c) 










25

2
,

25

11
 (d) 










25

2
,

25

11
  

 

 

 

 

6.  The equation of the parabola with focus ),( ba and directrix 1
b

y

a

x
is given by    [MP PET 1997] 

(a) 022)( 4224332  bbaaybxabyax  (b) 022)( 4224332  bbaaybxabyax  

(c) 02)( 3442  xababyax  (d) 02)( 32  xabyax   

7. The equation of the parabola with focus )0,3( and the directrix 03 x is    [EAMCET 2002] 

(a) xy 32   (b) xy 22   (c) xy 122   (d) xy 62    

8.  The parabola xy 2 is symmetric about     [Kerala (Engg.) 2002] 

(a) x-axis (b) y-axis (c) Both x-axis and y-axis (d)  The line xy   

9.  The focal distance of a point on the parabola xy 162  whose ordinate is twice the  abscissa, is  

(a) 6 (b) 8 (c) 10 (d) 12  

10.  The points on the parabola xy 122  , whose focal distance is 4, are    

(a) )3,2(),3,2(   (b) )32,1(),32,1(   (c) )2,1(  (d) None of these  

11.  The coordinates of the extremities of the latus rectum of the parabola xy 45 2  are  

(a) )5/2,5/1();5/2,5/1(   (b) )5/2,5/1();5/2,5/1(   (c) )5/4,5/1();5/4,5/1(   (d)  None of these 

12.  If the vertex of a parabola be at origin and directrix be 05 x , then its latus rectum is   [Rajasthan PET 1991] 

BBaassiicc  LLeevveell 

Conic Section: General  

BBaassiicc  LLeevveell 

Definition, Standard Equation of Parabola and Terms related to Parabola 
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(a) 5 (b) 10 (c) 20 (d) 40  

13. The equation of the lines joining the vertex of the parabola xy 62  to the points on it whose abscissa is 24, is  

(a) 02  xy  (b) 02  xy  (c) 02  yx  (d)  02  yx  

14.  PQ is a double ordinate of the parabola axy 42  . The locus of the points of trisection of PQ is   

(a) axy 49 2   (b) ayx 49 2   (c) 049 2  axy  (d)  049 2  ayx  

15.  The equation of a parabola is   222 )143()5()2(25  yxyx . For this parabola 

(a) Vertex )5,2(     (b) Focus )5,2(    

(c) Directrix has the equation 0143  yx  (d)  Axis has the equation 0143  yx  

16.  The co-ordinates of a point on the parabola xy 82  , whose focal distance is 4,  is    

(a) )4,2(  (b) )2,4(  (c) )4,2(   (d) )2,4(    

17. The equation of the parabola with )0,3( as focus and 05 x as directrix, is               [Rajasthan PET 1985, 86, 89; MP PET 1991] 

(a) )4(42  yx  (b) )4(42  yx  (c) )4(42  xy  (d)  )4(42  xy  

 

 

 

18.  A double ordinate of the parabola pxy 82   is of length .16 p The angle subtended by it at the vertex of the parabola is  

(a) 
4


 (b) 

2


 (c) 

3


 (d)  None of these 

19.  If )8,2(  is at an end of a focal chord of the parabola xy 322  ; then the other end of the chord is     

(a) )32,32(  (b) )32,32(   (c) )8,2(  (d) None of these 

20.  A square has one vertex at the vertex of the parabola axy 42   and the diagonal through the vertex lies along the axis of the parabola. If the 

ends of the other diagonal lie on the parabola, the co-ordinates of the vertices of the square are    

(a) )4,4( aa  (b) )4,4( aa   (c) )0,0(  (d)  )0,8( a  

 

 

 

 

21. A parabola passing through the point (–4,–2) has its vertex at the origin and y-axis as its axis. The latus rectum of the parabola is   

(a) 6 (b) 8 (c) 10 (d)  12 

22. The focus of the parabola yx 162  is                            [Rajasthan PET 1987; MP PET 1988, 1992] 

(a) (4, 0) (b) (0, 4) (c) (– 4, 0) (d)  (0, – 4) 

23.  The end points of latus rectum of the parabola ayx 42  are      [Rajasthan PET 1997] 

(a) ),2(),2,( aaaa   (b) ),2(),2,( aaaa  (c) )2,( aa  , ),2( aa  (d)  ),2(),,2( aaaa  

24.  The ends of latus rectum of parabola 082  yx are      [MP PET 1995] 

(a) (–4, –2) and (4, 2) (b) (4, –2) and (–4, 2) (c) (–4, –2) and (4, –2) (d)  (4, 2) and (–4, 2) 

25.  Given the two ends of the latus rectum, the maximum number of parabolas that can be drawn is     

(a) 1 (b) 2 (c) 0 (d)  Infinite 

26.  The length of the latus rectum of the parabola 0193669 2  yxx is    [MP PET 1994] 

(a) 36 (b) 9 (c) 6 (d)  4 
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27.   Vertex of the parabola 022  xyy lies in the quadrant      [MP PET 1989] 

(a) First (b) Second (c) Third (d)  Fourth 

28. The vertex of the parabola 07423 2  yyx is       [Rajasthan PET 1996] 

(a) (3, 1) (b) (–3, –1) (c) (–3, 1) (d) None of these 

29. The vertex of parabola )1(16)2( 2  xy is      [Karnataka CET 2001] 

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

30.  The vertex of the parabola 041282  yxx is        [DCE 1999] 

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

31.  The axis of the parabola 05712169 2  yxy is     [MNR 1995] 

(a) 23 y  (b) 33  yx  (c) 32 x  (d)  3y  

32.  The directrix of the parabola 012842  yxx is     [Karnataka CET 2003 ] 

(a) 1x  (b) 0y  (c) 1x  (d)  1y  

33.  The length of the latus rectum of the parabola 012842  yxx is     [MP PET 2000] 

(a) 4 (b) 6 (c) 8 (d)  10 

34.  The latus rectum of the parabola 1452  yxy is      [MP PET 1996] 

(a) 
4

5
 (b) 10 (c) 5 (d)  

2

5
 

35.  If (2, 0) is the vertex and y-axis the directrix of a parabola then its focus is   [MNR 1981] 

(a) (2, 0) (b) (–2, 0) (c) (4, 0) (d)  (–4, 0) 

36.  The length of latus rectum of the parabola 0172024 2  yxy is     [MP PET 1999] 

(a) 3 (b) 6 (c) 
2

1
 (d)  9 

37.  The focus of the parabola xyy 442  is      [MP PET 1991] 

(a) (0, 2) (b) (1, 2) (c) (2, 0) (d)  (2, 1) 

38.  Focus of the parabola )3(20)2( 2  xy is      [Karnataka CET 1999] 

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

39.  The focus of the parabola 0222  yxy  is      [UPSEAT 2000] 

(a) (1/4, 0) (b) (1, 2) (c) (3/4, 1) (d)  (5/4, 1) 

40. The focus of the parabola xxy  22 is      [MP PET 2000] 

(a) (0, 0) (b) 








4

1
,

2

1
 (c) 








 0,

4

1
 (d) 










8

1
,

4

1
 

41.  The vertex of a parabola is the point (a, b) and latus rectum is of length l. If the axis of the parabola is along the positive direction of y-axis, 

then its equation is         

(a) )22(
2

)( 2 by
l

ax   (b) )22(
2

)( 2 by
l

ax   (c) )22(
4

)( 2 by
l

ax   (d)  )22(
8

)( 2 by
l

ax   

42.  05222  yxy represents       [Roorkee 1986, 95] 

(a) A circle whose centre is (1, 1)  (b) A parabola whose focus is (1, 2) 

(c) A parabola whose directrix is 
2

3
x  (d)  A parabola whose directrix is 

2

1
x  

43.  The length of the latus rectum of the parabola whose focus is (3, 3) and directrix is 0243  yx is   [UPSEAT 2001] 

(a) 2 (b) 1 (c) 4 (d)  None of these 

44.  The equation of the parabola whose vertex is at (2, –1) and focus at (2, – 3)is    [Kerala (Engg.) 2002] 
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(a) 01284  yxx  (b) 012842  yxx  (c) 1282  yx  (d)  01242  xx  

45. The equation of the parabola with focus (0, 0) and directrix 4 yx is     [EAMCET 2003] 

(a) 01688222  yxxyyx  (b) 088222  yxxyyx   

(c) 0168822  yxyx   (d) 0168822  yxyx  

46.  The equation of the parabola whose vertex and focus lies on the x-axis at distance a and a from the origin, is  [Rajasthan PET 2000] 

(a) ))((42 axaay   (b) ))((42 axaay   (c) ))((42 axaay   (d) ))((42 axaay   

47.  The equation of parabola whose vertex and focus are (0, 4)and (0, 2) respectively, is           [Rajasthan PET 1987, 1989, 1990, 1991] 

(a) 3282  xy  (b) 3282  xy  (c) 3282  yx  (d) 3282  yx  

48. The equation of the parabola, whose vertex is (–1, –2) axis is vertical and which passes through the point (3, 6)is  

(a) 03222  yxx  (b) yx 32 2   (c) 0322  yxx  (d)  None of these 

49.  The length of the latus rectum of the parabola whose focus is 













  2cos

2
,2sin

2

22

g

u

g

u
and directrix is 

g

u
y

2

2

 , is   

(a) 2
2

cos
g

u
 (b) 2cos

2

g

u
 (c) 2cos

2 2

g

u
 (d) 2

2

cos
2

g

u
 

50.  The equation of the parabola whose axis is vertical and passes through the points (0, 0), (3, 0) and (–1, 4), is   

(a) 032  yxx  (b) 032  yxx  (c) 0242  yxx  (d)  0242  yxx  

51. If the vertex and the focus of a parabola are (–1, 1) and (2, 3) respectively, then the equation of the directrix is 

(a) 01423  yx  (b) 02523  yx  (c) 01032  yx  (d)  None of these 

52. If the focus of a parabola is (–2, 1) and the directrix has the equation 3 yx , then the vertex is    

(a) (0, 3) (b) (–1, 1/2) (c) (–1, 2) (d)  (2, –1) 

53.  The vertex of a parabola is (a, 0) and the directrix is ayx 3 . The equation of the parabola is      

(a) 071062 222  aayaxyxyx  (b) 222 71062 aayaxyxyx   

(c) 222 71062 aayaxyxyx   (d)  None of these 

54.  The equation of a locus is 0222  cbyaxy , then    

(a) It is an ellipse (b) It is a parabola (c) Its latus rectum =a (d)  Its latus rectum= 2a 

55. If the vertex of the parabola cxxy  82 lies on x-axis, then the value of c is    

(a) –16 (b) –4 (c) 4 (d)  16 

56.  If the vertex of a parabola is the point (–3, 0) and the directrix  is the line 05 x then its equation is   

(a) )3(82  xy  (b) )3(82  yx  (c) )3(82  xy  (d)  )5(82  xy  

57.  If the parabola axy 42  passes through (3, 2), then the length of its latusrectum is    

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

58. The extremities of latus rectum of the parabola )2(2)1( 2  xy are     

(a) 







 2,

2

3
 (b) )1,2(  (c) 








 0,

2

3
 (d)  








 1,

2

3
 

59. The equation of parabola is given by 0201282  yxy . Tick the correct options given below   

(a) Vertex (2, 6) (b) Focus (0, 6) (c) Latus rectum  = 4 (d) axis y = 6 
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60.  The length of the latus rectum of the parabola 222 )17125(})3()1{(169  yxyx is   

(a) 
13

14
 (b) 

13

28
 (c) 

13

12
 (d) None of these 

61. The length of the latus rectum of the parabola cbyayx  2 is      

(a) 
4

a
 (b) 

3

a
 (c) 

a

1
 (d)  

a4

1
 

62.  If the vertex = (2, 0) and the extremities of the latus rectum are (3, 2) and (3, –2), then the equation of the parabola is 

(a) 422  xy  (b) 842  yx  (c) 842  xy  (d) None of these 

63.  Let there be two parabolas with the same axis, focus of each being exterior to the other and the latus recta being 4a and 4b. The locus of the 

middle points of the intercepts between the parabolas made on the lines parallel to the common axis is a    

(a) Straight line if ba   (b) Parabola if ba   (c) Parabola for all a, b (d)  None of these 

64.  A line L passing through the focus of the parabola )1(42  xy intersects the parabola in two distinct points. If ‘m’ be the slope of the line L, 

then         

(a) –1< m< 1 (b) m<–1 or m > 1 (c) Rm   (d) None of these 

 

 

 

 

65.  Which of the following points lie on the parabola ayx 42           [Rajasthan PET 2002] 

(a) atyatx 2,2   (b) atyatx  ,2  (c) atyatx  ,2 2  (d) 2,2 atyatx   

66. The parametric equation of a parabola is 12,12  tytx . The cartesian equation of its directrix is    

(a) 0x  (b) 01 x  (c) 0y  (d)  None of these 

67. The parametric representation )12,2( 2  tt represents  

(a) A parabola with focus at (2, 1)  (b) A parabola with vertex  at (2, 1)  

(c) An ellipse with centre at (2, 1)  (d) None of these 

68.  The graph represented by the equations tx 2sin , 2y cos t is     [EAMCET 1993] 

(a) A portion of a parabola (b) A parabola (c) A part of a sine graph (d) A Part of a hyperbola 

69. The curve described parametrically by 1,1 22  ttyttx represents    [IIT 1999] 

(a) A pair of straight lines (b) An ellipse (c) A parabola (d) A hyperbola  

 

 

 

 
 

70.  The equation of the tangent at a point )(tP where ‘t’ is any parameter to the parabola axy 42  , is     [MNR 1983] 

(a) 2atxyt   (b) 2atxty   (c) 
t

a
xty    (d) txy   

71.  The condition for which the straight line cmxy  touches the parabola axy 42  is    [MP PET 1997, 2001] 

(a) ca   (b) m
c

a
  (c) cam 2  (d) 

2acm   

72.  The line cmxy  touches the parabola ayx 42  , if                                            [MNR 1973; MP PET 1994, 1999] 

(a) amc   (b) mac /  (c) 
2amc   (d)  2/ mac   

73.  The line cxy  2 is tangent to the parabola ,162 xy  if c equals      [MNR 1988] 

BBaassiicc  LLeevveell 

Parametric equations of Parabola 

BBaassiicc  LLeevveell 

                 Position of a Point, Intersection of Line and Parabola, Tangents and Pair of Tangents  
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(a) –2 (b) –1 (c) 0 (d)  2 

74.  The line cxy  2 is tangent to the parabola xy 42  , then c =     [MP PET 1996] 

(a) 
2

1
  (b) 

2

1
  (c) 

3

1
 (d) 4 

75.  If line kmyx  touches the parabola ,42 ayx   then k =     [MP PET 1995] 

(a) 
m

a
 (b) am  (c) 

2am  (d) 
2am  

76.  The line 1 mxy is a tangent to the parabola ,42 xy  if                      [MNR 1990; Kurukshetra CEE 1998; DCE 2000] 

(a) 1m  (b) 2m  (c) 4m  (d) 3m  

77.  The line 0 nmylx will touch the parabola  ,42 axy  if                    [Rajasthan PET 1988; MNR 1977; MP PET 2003] 

(a) 
2almn   (b) 

2anlm   (c) 2amnl   (d) almn   

78.  The equation of the tangent to the parabola 542  xy parallel to the line 72  xy is    [MNR 1979] 

(a) 032  yx  (b) 032  yx  (c) 032  yx  (d) None of these 

79.  If 0 nmylx is tangent to the parabola ,2 yx  then condition of tangency is    [Rajasthan PET 1999] 

(a) mnl 22   (b) 
224 nml   (c) nlm 42   (d)  mnl 42   

80.  The point at which the line cmxy  touches the parabola axy 42  is    [Rajasthan PET 2001] 

(a) 








m

a

m

a 2
,

2
 (b) 







 

m

a

m

a 2
,

2
 (c) 










m

a

m

a 2
,

2
 (d)  










m

a

m

a 2
,

2
 

81. The locus of a foot of perpendicular drawn to the tangent of parabola axy 42  from focus, is    [Rajasthan PET 1989] 

(a) 0x  (b) 0y  (c) )(22 axay   (d) 0)(22  axyx  

82. The equation of tangent at the point (1, 2) to the parabola ,42 xy  is       [Rajasthan PET 1984, 85, 86] 

(a) 01  yx  (b) 01  yx  (c) 01  yx  (d)  01  yx  

83.  The tangent to the parabola axy 42  at the point )2,( aa makes with x-axis an angle equal to    [SCRA 1996] 

(a) 
3


 (b) 

4


 (c) 

2


 (d)  

6


 

84. A  tangents to the parabola xy 82   makes an angle of 
o45 with the straight line 53  xy ; then the equation of tangent is   

(a) 012  yx  (b) 012  yx  (c) 012  yx  (d) None of these 

85.  The equation of  the tangent  to the parabola xy 92  which goes through the point )10,4( is    [MP PET 2000] 

(a) 014  yx  (b) 0449  yx  (c) 0364  yx  (d) 0449  yx  

86. The angle of intersection between the curves xy 42   and yx 322   at point )8,16( is    [Rajasthan PET 1987, 96] 

(a) 








5

3
tan 1

 (b) 








5

4
tan 1

 (c)   (d)  
2


 

87. The equation of the tangent to the parabola xxy  2 at the point where 1x , is    [MP PET 1992] 

(a) 1 xy  (b) 1 xy  (c) 1 xy  (d) 1 xy  

88.  The point of intersection of the tangents to the parabola  axy 42  at the points 1t and 2t is    [Rajasthan PET 2002] 

(a) ))(,( 2121 ttatat   (b) ))(,2( 2121 ttatat   (c) ))(2,2( 2121 ttatat   (d) None of these 

89.  The tangents drawn from the ends of latus rectum of xy 122  meets at    [Rajasthan PET 2000] 

(a) Directrix (b) Vertex (c) Focus (d)  None of these 
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90.  Two perpendicular tangents to axy 42  always intersect on the line     [Karnataka CET 2000] 

(a) ax   (b) 0 ax  (c) 02  ax  (d)  04  ax  

91.  The locus of the point of intersection of the perpendicular tangents to the parabola ayx 42  is     [MP PET 1994] 

(a) Axis of the parabola   (b) Directrix of the parabola  

(c) Focal chord of the parabola  (d) Tangent at vertex to the parabola 

92.  The angle between the tangents drawn from the origin to the parabola )(42 axay  is  [MNR 1994; UPSEAT 1999, 2000] 

(a) 
o90  (b) 

o30  (c) 
2

1
tan 1  (d)  

o45  

93. The angle between tangents to the parabola axy 42   at the points where it intersects with the line 0 ayx , is    

(a) 
3


 (b) 

4


 (c) 

6


 (d) 

2


 

94.  The equation of latus rectum of a parabola is 8 yx and the equation of the tangent at the vertex is 12 yx , then length of the latus 

rectum is        [MP PET 2002] 

(a) 24  (b) 22  (c) 8 (d) 28  

95.  If the segment intercepted by the parabola axy 42  with the line 0 nmylx  subtends a right angle at the vertex, then 

(a) 04  nal  (b) 044  namal  (c) 04  nam  (d)  0 nal  

96.  Tangents at the extremities of any focal chord of a parabola intersect    

(a) At right angles (b) On the directrix (c) On the tangent at vertex (d)  None of these 

97.  Angle between two curves )1(42  xy and )1(42  yx is      [UPSEAT 2002] 

(a) 
o0  (b) 

o90  (c) 
o60  (d)  

o30  

98.  The angle of intersection between the curves )1(42  yx and )1(42  yx is    [UPSEAT 2002] 

(a) 
6


 (b) 

4


 (c) 0 (d)  

2


 

99.  If the tangents drawn from the point (0, 2) to the parabola axy 42  are inclined at an angle 
4

3
, then the value of a is   

(a) 2 (b) –2 (c) 1 (d)  None of these 

100. The point of intersection of the tangents to the parabola xy 42  at the points, where the parameter ‘t’ has the value 1 and 2, is 

(a) (3, 8) (b) (1, 5) (c) (2, 3) (d)  (4, 6) 

101.  The tangents from the origin to the parabola xy 442  are inclined at    

 (a) 
6


 (b) 

4


 (c) 

3


 (d) 

2


 

102.  The number of distinct real tangents that can be drawn from (0, –2) to the parabola xy 42  is    

(a) One (b) Two (c) Zero (d) None of these 

103.  If two tangents drawn from the point ),(  to the parabola xy 42  be such that the slope of one tangent is double of the other, then  

(a) 2

9

2
   (b) 2

9

2
   (c) 292    (d) None of these 

104.  If )(1 axmby  and )(2 axmby  are two tangents to the parabola axy 42  , then   

(a) 021 mm  (b) 121 mm  (c) 121 mm  (d) None of these 

105.  If cmxy  touches the parabola )(42 axay  , then 

 (a) 
m

a
c   (b) 

m

a
amc   (c) 

m

a
ac   (d) None of these 
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106. The angle between the tangents drawn from a point )2,( aa to axy 42  is  

(a) 
4


 (b) 

2


 (c) 

3


 (d)  

6


 

107.  The tangents to the parabola axy 42  at )2,( 1
2
1 atat ; ),( 2

2
2 atat intersect on its axis, then     [EAMCET 1995] 

(a) 22 tt   (b) 21 tt   (c) 221 tt  (d) 121 tt  

108.  If perpendiculars are drawn on any tangent to a parabola axy 42   from the points )0,( ka  on the axis. The difference of their squares is    

(a) 4 (b) a4  (c) k4  (d)  ak4  

109.  The straight line 4 ykx touches the parabola  2xxy  , if   

(a) 5k  (b) 0k  (c) 3k  (d) k takes any real value 

110.  If a tangent to the parabola axy 2 makes an angle 
o45 with x-axis, its points of contact will be  

(a) )4/,2/( aa  (b) )4/,2/( aa  (c) )2/,4/( aa  (d)  )2/,4/( aa  

111.  The equations of common tangent to the parabola axy 42  and byx 42  is  

(a) 0)( 3/23/13/1  abybxa   (b) 0
)(

1
3/23/13/1


abb

y

a

x
 

(c) 0)( 3

2

3

1

3

1

 abyaxb    (d) 0
)(

1
3/23/13/1


aba

y

b

x
 

112.  The range of values of  for which the point )1,(  is exterior to both the parabolas ||2 xy  is   

(a) (0, 1) (b) (–1, 1) (c) (–1, 0) (d) None of these 

 

 

 

113.  The line yx cos psin will touch the parabola )(42 axay  , if  

(a) 0cos  ap   (b) 0cos  ap   (c) 0cos  pa   (d) 0cos  pa   

114.  If the straight line 1 yx touches the parabola 02  xyy , then the coordinates of the point of contact are  

[Rajasthan PET 1991] 

(a) (1, 1) (b) 








2

1
,

2

1
 (c) (0, 1) (d)  (1, 0) 

115.  The equation of common tangent to the circle 222  yx and parabola xy 82   is    [Rajasthan PET 1997] 

(a) 1 xy  (b) 2 xy  (c) 2 xy  (d)  2 xy  

116.  The equation of the common tangent to the curves xy 82  and 1xy is    [IIT Screening 2002] 

(a) 293  xy  (b) 12  xy  (c) 82  xy  (d) 2 xy  

117.  Two common tangents to the circle 222 2ayx  and parabola axy 82  are   [AIEEE 2002] 

(a) )2( ayx   (b) )2( axy   (c) )( ayx   (d)  )( axy   

118. If the line 0 nmylx is a tangent to the parabola axy 42  , then locus of its point of contact is     [Rajasthan PET 1997] 

(a) A straight line (b) A circle (c) A parabola (d) Two straight lines  

119.  The tangent drawn at any point P to the parabola axy 42  meets the directrix at the point K, then the angle which KP subtends at its focus is 

     [Rajasthan PET 1996, 2002]  

(a) 
o30  (b) 

o45  (c) 
o60  (d) 

o90  

120. The point of intersection of tangents at the ends of the latus rectum of the parabola xy 42  is  [IIT 1994; Kurukshetra CEE 1998] 

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

121.  If 21 , yy are the ordinates of two points P and Q on the parabola and 3y is the ordinate of the point of intersection of tangents at P and Q, then 

(a) 321 ,, yyy are in A. P. (b) 231 ,, yyy are in A. P. (c) 321 ,, yyy are in G.P. (d)  231 ,, yyy are in G. P. 

122.  If the tangents at P and Q on a parabola meet in T, then SP,ST and SQ are in     

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

123.  The equation of the parabola whose focus is the point (0, 0) and the tangent at the vertex is 01  yx is   [Orissa JEE 2002] 

(a) 0444222  yxxyyx   (b) 0444222  yxxyyx  

(c) 0444222  yxxyyx  (d)  0444222  yxxyyx  

124.  The two parabolas xy 42  and yx 42  intersect at a point P, whose abscissae is not zero, such that     

(a)  They both touch each other at P  

(b)  They cut at right angles at P 

(c) The tangents to each curve at P make complementary angles with the x-axis 

(d) None of these 

125.  Consider a circle with its centre lying on the focus of the parabola pxy 22  such that it touches the directrix of the parabola. Then , a point 

of intersection of the circle and the parabola is      [IIT 1995] 

(a) 







p

p
,

2
 (b) 








p

p
,

2
 (c) 







 
p

p
,

2
 (d)  











p

p
,

2
 

126. The angle of intersection of the curves /22 xy  and ,sin xy  is      [Roorkee Qualifying 1998] 

(a) )/1(cot 1   (b) 1cot   (c) )(cot 1   (d)  )/1(cot 1   

127.  P is a point. Two tangents are drawn from it to the parabola xy 42  such that the slope of one tangent is three times the slope of the other. 

The locus of P is        

(a) A straight line (b) A circle (c) A parabola (d) An ellipse 

128.  The parabola kxy 2 makes an intercept of length 4 on the line 12  yx .Then k is  

(a) 
10

5105 
 (b) 

10

1055 
 (c) 

10

1055 
 (d) None of these 

129.  The triangle formed by the tangents to a parabola axy 42  at the ends of the latus rectum and the double ordinates through the focus is  

(a) Equilateral   (b) Isosceles 

(c) Right-angled isosceles    (d) Dependent on the value of a for its classification 

130.  The equation of the tangent at the vertex of the parabola 0242  yxx is  

(a) 2x  (b) 2x  (c) 2y  (d) 2y  

131.  The locus of the point of intersection of the perpendicular tangents to the parabola 02282  yxx is  

(a) 0152 y  (b) 0152 y  (c) 092 x  (d) None of these 

132.  If P,Q,R  are three points on a parabola axy 42  , whose ordinates are in geometrical progression, then the tangents at P and R meet on   

(a) The line through Q parallel to x-axis (b) The line through Q parallel to y-axis 

(c) The line joining Q to the vertex (d)  The line joining Q to the focus 

133.  The tangents at three  points A, B, C on the parabola xy 42  ; taken in pairs intersect at the points P, Q and R. If ',  be the areas of the 

triangles ABC and PQR respectively, then      

 (a)  2  (b)  2  (c)   (d) None of these 

134. If the line amxy  meets the parabola axy 42  in two points whose abscissa are 1x and 2x , then 21 xx  is equal to zero if  

 (a) 1m  (b) 1m  (c) 2m  (d) 2/1m  
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135. Two tangents of the parabola xy 82  , meet the tangent at its vertex in the points P and Q. If 4PQ , locus of the point of intersection of 

the two tangents is   

 (a) )2(82  xy  (b) )2(82  xy  (c) )2(82  yx  (d) )2(82  yx  

136. If perpendicular be drawn from any two fixed points on the axis of a parabola at a distance d from the focus on any tangent to it, then the 

difference of their squares is  

 (a) 22 da   (b) 22 da   (c) ad4  (d) ad2  

137. Two straight lines are perpendicular to each other. One of them touches the parabola )(42 axay  and the other touches )(42 bxby  . 

Their point of intersection lies on the line  

 (a) 0 bax  (b) 0 bax  (c) 0 bax  (d) 0 bax  

138. The point )2,( aa is an interior point of the region bounded by the parabola xy 162  and the double ordinate through the focus. Then a 

belongs to the open interval  

 (a) 4a  (b) 40  a  (c) 20  a  (d) 4a  

139. The number of points with integral coordinates that lie in the interior of the region common to the circle 1622  yx and the parabola 

xy 42  is  

 (a) 8 (b) 10 (c) 16 (d) None of these 

 

 

 

 

140. The maximum number of normal that can be drawn from a point to a parabola is     [MP PET 1990] 

 (a) 0 (b) 1 (c) 2 (d) 3 

141. The centroid of the triangle formed by joining the feet of the normals drawn from any point to the parabola axy 42  , lies on 

        [MP PET 1999] 

 (a) Axis (b) Directrix (c) Latus rectum (d) Tangent at vertex 

142. If the line 02  kyx is normal to the parabola xy 82  , then the value of k will be   [Rajasthan PET 1986, 1997] 

 (a) –16 (b) –8 (c) –24 (d) 24 

143. The point on the parabola xy 82  at which the normal is inclined at 
o60 to the x -axis has the coordinates [MP PET 1993] 

 (a) )34,6(   (b) )34,6(  (c) )34,6(   (d) )34,6(  

144. If the normals at two points P and Q of a parabola axy 42  intersect at a third point R on the curve, then the product of ordinates of P and Q 

is        

 (a) 
24a  (b) 

22a  (c) 
24a  (d) 

28a  

145.  The equation of normal to the parabola at the point ,
2

,
2










m

a

m

a
is      [Rajasthan PET 1987] 

 (a) 32 2 ammxxmy   (b) aamxmym  223 2  (c) axmamym  223 2  (d) None of these 

146. At what point on the parabola xy 42  , the normal makes equal angles with the coordinate axes   [Rajasthan PET 1994] 

 (a) )4,4(  (b) )6,9(  (c) )4,4(   (d) )2,1(   

147. The slope of the normal at the point )2,( 2 atat  of the parabola axy 42  , is    [MNR 1991; UPSEAT 2000] 

 (a) 
t

1
 (b) t (c) t  (d) 

t

1
  

148.  The normal at the point )2,( 1
2
1 btbt on a parabola meets the parabola again in the point )2,( 2

2
2 btbt , then  

                      [MNR 1986; Rajasthan PET 2003; AIEEE 2003] 

BBaassiicc  LLeevveell 

  Normals in different forms, Intersection of Normals 



 

 

 

 
180 Conic Section : Parabola 

 (a) 
1

12

2

t
tt   (b) 

1

12

2

t
tt   (c) 

1

12

2

t
tt   (d) 

1

12

2

t
tt   

149. The normal to the parabola xy 82  at the point (2, 4) meets the parabola again at the point   [Orissa JEE 2003] 

 (a) )12,18(   (b) )12,18(  (c) )12,18(  (d) )12,18(   

150.  If a normal drawn to the parabola axy 42  at the point )2,( aa meets parabola again on ),2,( 2 atat then the value of t will be  

        [Rajasthan PET 1990] 

 (a) 1 (b) 3 (c) –1 (d) –3 

151. The arithmetic mean of the ordinates of the feet of the normals from (3, 5) to the parabola xy 82  is     

 (a) 4 (b) 0 (c) 8 (d) None of these 

152.  If the normal to xy 122  at (3, 6) meets the parabola again in (27, –18) and the circle on the normal chord as diameter is          

        [Kurukshetra CEE 1998] 

 (a) 027123022  yxyx   (b) 027123022  yxyx   

 (c) 027123022  yxyx   (d) 027123022  yxyx  

153.  The number of distinct normal that can be drawn from 








4

1
,

4

11
to the parabola xy 42  is    

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

154. The normal chord of a parabola axy 42   at ),( 11 xx subtends a right angle at the 

 (a) Focus (b) Vertex (c) End of the latus-rectum (d) None of these 

155. The normal at )2,( 2 apap on ,42 axy  meets the curve again at )2,( 2 aqaq then 

 (a) 022  pqp  (b) 022  pqp  (c) 022  pqq  (d) 012  pqp  

156. The angle between the normals to the parabola xy 242  at points (6, 12) and (6, –12) is    

 (a) 
o30  (b) 

o45  (c) 
o60  (d) 

o90  

 

 

 

157. The centre of a circle passing through the point (0,1) and touching the curve 2xy  at (2, 4) is   [IIT 1983] 

 (a) 






 

10

27
,

5

16
 (b) 







 

10

5
,

7

16
 (c) 







 

10

53
,

5

16
 (d) None of these 

158. The length of the normal chord to the parabola xy 42  , which subtends right angle at the vertex is    [Rajasthan PET 1999] 

 (a) 36  (b) 33  (c) 2 (d) 1 

159. Three normals to the parabola xy 2 are drawn through a point )0,(C then   [IIT 1991] 

 (a) 
4

1
C  (b) 

2

1
C  (c) 

2

1
C  (d) None of these 

160. If the tangent and normal at any point P of a parabola meet the axes in T and G respectively, then    [Rajasthan PET 2001] 

 (a) SPSGST   (b) SPSGST   (c) SPSGST   (d) SPSGST .  

161.  The number of distinct normals that can be drawn from (–2, 1) to the parabola 03242  yxy is   

 (a) 1 (b) 2 (c) 3 (d) 0 

162.  The set of points on the axis of the parabola 842  xy from which the 3 normals to the parabola are all real and different is  
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 (a) }2|)0,{( kk  (b) }2|)0,{( kk  (c) }2|),0{( kk  (d) None of these 

163. The area of the triangle formed by the tangent and the normal to the parabola axy 42  ; both drawn at the same end of the latus rectum, and 

the axis of the parabola is    

 (a) 222 a  (b) 22a  (c) 24a  (d) None of these 

164.  If a chord which is normal to the parabola axy 42  at one end subtends a right angle at the vertex, then its slope is        [] 

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

165. If the normals from any point to the parabola yx 42  cuts the line 2y  in points whose abscissae are in A.P., then the slopes of the 

tangents at the three co-normal points are in         [] 

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

166.  If cmyx  is a normal to the parabola ,42 ayx  then the value of c  is    

 (a) 
32 amam   (b) 

32 amam   (c) 
3

2

m

a

m

a
  (d) 

3

2

m

a

m

a
  

167.  The normal at the point )2,( 2 apapP meets the parabola axy 42  again at )2,( 2 aqaqQ such that the lines joining the origin to P and Q are at 

right angle. Then        

 (a) 22 p  (b) 22 q  (c) qp 2  (d) pq 2  

168.  If 32  xy is a tangent to the parabola xy 242  , then its distance from the parallel normal is  

 (a) 55  (b) 510  (c) 515  (d) None of these 

169. If )2,3(P is one end of the focal chord PQ of the parabola 0442  yxy , then the slope of the normal at Q is  

 (a) 
2

1
 (b) 2 (c) 

2

1
 (d) –2 

170. The distance between a tangent to the parabola axy 42  which is inclined to axis at an angle and a parallel normal is  

 (a) 



2sin

cosa
 (b) 




2cos

sina
 (c) 

 2cossin

a
 (d) 

 2sincos

a
 

171. If the normal to the parabola axy 42   at the point )2,( 2 atatP cuts the parabola again at )2,( 2 aTaTQ , then  

 (a) 22  T  (b) ),8()8,( T  (c) 82 T  (d) 82 T  

 

 

 

 

172.  The locus of the middle points of the chords of the parabola axy 42  which passes through the origin is   

                                       [Rajasthan PET 1997; UPSEAT 1999] 

 (a) axy 2  (b) axy 22   (c) axy 42   (d) ayx 42   

173. In the parabola xy 62  , the equation of the chord through vertex and negative end of latus rectum, is  

 (a) xy 2  (b) 02  xy  (c) yx 2  (d) 02  yx  

174. From the point )2,1( tangent lines are drawn to the parabola xy 42  , then the equation of chord of contact is [Roorkee 1994] 

 (a) y =x+1 (b) 1 xy  (c) 1 xy  (d) None of these 

175. A set of parallel chords of the parabola axy 42  have their mid points on         [] 
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182 Conic Section : Parabola 

 (a) Any straight line through the vertex (b) Any straight line through the focus 

  (c) A straight line parallel to the axis (d) Another parabola 

176. The length of the chord of the parabola axy 42  which passes through the vertex and makes an angle  with the axis of the parabola, is    

 (a)  2coseccos4a  (b)  coseccos4 2a  (c)  2coseccosa  (d)  coseccos 2a  

177.   If PSQ is the focal chord of the parabola xy 82  such that 6SP . Then the length SQ is  

 (a) 6 (b) 4 (c) 3 (d) None of these 

178. The locus of the middle points of parallel chords of a parabola ayx 42  is a  

 (a) Straight line parallel to the axis  

 (b) Straight line parallel to the y-axis 

 (c) Circle 

 (d) Straight line parallel to a bisector of the angles between the axes  

179.  The locus of the middle points of chords of the parabola xy 82  drawn through the vertex is a parabola whose        [] 

 (a) focus is (2, 0) (b) Latus rectum =8 (c) Focus is (0, 2) (d) Latus rectum =4 

180. '' 1t  and '' 2t are two points on the parabola xy 42  . If the chord joining them is a normal to the parabola at '' 1t , then        [] 

 (a) 021  tt  (b) 0)( 211  ttt  (c) 02)( 211  ttt  (d) 0121 tt  

181.  The locus of the middle points of chords of a parabola which subtend a right angle at the vertex of the parabola is  

 (a) A circle (b) An ellipse (c) A parabola  (d) None of these 

182.  AB  is a chord of the parabola axy 42  . If its equation is cmxy  and it subtends a right angle at the vertex of the parabola then 

 (a) amc 4  (b) mca 4  (c) amc 4  (d) 04  mca  

183. The length  of a focal chord of parabola axy 42   making an angle  with the axis of the parabola is  

 (a) 2cosec4a  (b) 2sec4a  (c) 2coseca  (d) None of these 

184.  If (a, b) is the mid point of a chord passing through the vertex of the parabola ,42 xy  then 

 (a) ba 2  (b) ba 2  (c) ba 22   (d) 
22 ba   

185.  The mid-point of the chord 042  yx  of the parabola xy 42  is 

 (a) 







1,

2

5
 (b) 










2

5
,1  (c) 








1,

2

3
 (d) None of these 

186.  If )2,( 1
2
1 atatP and )2,( 2

2
2 atatQ  are two variable points on the curve axy 42   and PQ subtends a right angle at the vertex, then 21tt is equal 

to        

 (a) –1 (b) – 2 (c) –3 (d) –4 

187.  If )2,( 2 atat are the coordinates of one end of a focal chord of the parabola ,42 axy  then the coordinate of the other end are   

 (a) )2,( 2 atat   (b) )2,( 2 atat   (c) 








t

a

t

a 2
,

2
 (d) 







 

t

a

t

a 2
,

2
 

188. If b and c are the lengths of the segments of any focal chord of a parabola axy 42  , then the length of the semi- latusrectum is   

 (a) 
2

cb 
 (b) 

cb

bc


 (c) 

cb

bc



2
 (d) bc  

189. The ratio in which the line segment joining the points )6,4(  and )1,3(  is divided by the parabola xy 42  is  

 (a) 1:
11

15520 
 (b) 1:

11

15522 
 (c) 11:155220   (d) 11:1552   

190. If the lengths of the two segments of focal chord of the parabola axy 42  are 3 and 5, then the value of a will be  
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 (a) 
8

15
 (b) 

4

15
 (c) 

2

15
 (d) 15 

 

 

 

191. If '' a and '' c are the segments of a focal chord of a parabola and b the semi-latus rectum, then    [MP PET 1995] 

 (a) cba ,, are in A. P. (b) cba ,, are in G. P. (c) cba ,, are in H. P. (d) None of these 

192. The locus of mid point of that chord of parabola which subtends right angle on the vertex will be   [UPSEAT 1999] 

 (a) 082 22  aaxy  (b) )4(2 axay   (c) )4(42 axay   (d) 043 22  aaxy  

193. The HM of the segments of a focal chord of the parabola axy 42  is     

 (a) a4  (b) a2  (c) a  (d) 
2a  

194. The length of a focal chord of the parabola axy 42  at a distance b from the vertex is c. Then   

 (a) bca 22  (b) cba 23   (c) 
2bac   (d) 

32 4acb   

195. A chord 'PP of a parabola cuts the axis of the parabola at O. The feet of the perpendiculars from P and P’ on the axis are M and M’ 

respectively. If V is the vertex then VM, VO, VM’ are in      

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

196. The chord AB of the parabola axy 42  cuts the axis of the parabola at C. If )2,( 2
2
1 atatA  ; )2,( 2

2
2 atatB  and 3:1: ABAC , then  

 (a) 12 2tt   (b) 02 12  tt  (c) 02 21  tt  (d) None of these 

197. The locus of the middle points of the focal chord of the parabola axy 42  is 

 (a) )(2 axay   (b) )(22 axay   (c) )(42 axay   (d) None of these 

198. If )2,4(  is one end of a focal chord of the parabola ,2 xy  then the slope of the tangent drawn at its other end will be  

 (a) 
4

1
  (b) 4  (c) 4 (d) 

4

1
 

199. If  ),( 11 ba and ),( 22 ba  are extremities of a focal chord of the  parabola axy 42  , then 21aa    

 (a) 
24a  (b) 

24a  (c) 
2a  (d) 

2a  

200. The length of the chord of the parabola axy 42  whose equation is 0242  axy is   

 (a) a112  (b) a24  (c) a28  (d) a36  

201. If the line 33  xy cuts the parabola 22  xy at P and Q and if A be the point )0,3( , then AP. AQ is    

 (a) )23(
3

2
  (b) )23(

3

4
  (c) )32(

3

4
  (d) 32  

202.  A triangle ABC of area  is inscribed in the parabola axy 42  such that the vertex A lies at the vertex of the parabola and BC is a focal 

chord. The difference of the distances of B and C from the axis of the parabola is     

 (a) 
a

2
 (b) 

2

2

a


 (c) 

2

a
 (d) None of these 

 

 

 

 

203. The length of the subnormal to the parabola axy 42  at any point is equal to    [UPSEAT 2000] 

 (a) a2  (b) 22  (c) 2/a  (d) a2  

204. The polar of focus of a parabola is       [Rajasthan PET 1999] 

AAddvvaannccee  LLeevveell 
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Diameter of Parabola, Length of tangent, Normal and Subnormal, Pole and Polar   



 

 

 

 
184 Conic Section : Parabola 

 (a) x-axis (b) y-axis (c) Directrix (d) Latus rectum 

205. Locus of the poles of focal chords of a parabola is .....of parabola     [EAMCET 2002] 

 (a) The tangent at the vertex (b) The axis (c) A focal chord (d) The directrix 

206.  The subtangent, ordinate and subnormal to the parabola axy 42   at a point (different  from the origin) are in  [EAMCET 1993] 

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

 

 

 

 
 

207.  The equation of a circle passing through the vertex and the extremities of the latus rectum of the parabola xy 82  is  [MP PET 1998] 

 (a) 01022  xyx  (b) 01022  yyx  (c) 01022  xyx  (d) 0522  xyx  

208. An equilateral triangle is inscribed in the parabola axy 42  , whose vertices are at the parabola, then the length of its side is equal to  

 (a) a8  (b) 38a  (c) 2a  (d) None of these 

209. The area of triangle formed inside the parabola xy 42  and whose ordinates of vertices are 1, 2 and 4 will be  [Rajasthan PET 1990] 

 (a) 
2

7
 (b) 

2

5
 (c) 

2

3
 (d) 

4

3
 

210. The area of the triangle formed by the lines joining the vertex of the parabola yx 122  to the ends of its latus rectum is  

 (a) 12 sq. units (b) 16 sq. units (c) 18 sq. units (d) 24 sq. units 

211. The vertex of the parabola xy 82  is at the centre of a circle and the parabola cuts the circle at the ends of its latus rectum. Then the equation 

of the circle is        

 (a) 422  yx  (b) 2022  yx  (c) 802  yx  (d) None of these 

212. The circle ,,0222 Rxyx   touches the parabola xy 42  externally. Then 

 (a) 0  (b) 0  (c) 1  (d) None of these 

213.  The length of the common chord of the parabola )1(32 2  xy and the circle 0222  xyx is    

 (a) 3  (b) 32  (c) 
2

3
 (d) None of these 

214. The circles on focal radii of a parabola as diameter touch  

 (a) The tangent at the vertex  (b) The axis (c) The directrix (d) None of these 

 

 

 

215. The ordinates of the triangle inscribed in parabola axy 42  are 321 ,, yyy , then the area of triangle is  

 (a) ))()((
8

1
133221 yyyyyy

a
   (b) ))()((

4

1
133221 yyyyyy

a
   

 (c) ))()((
8

1
133221 yyyyyy

a
   (d) ))()((

4

1
133221 yyyyyy

a
  

216.  Which one of the following curves cuts the parabola axy 42  at right angles   [IIT Screening 1994] 

 (a) 222 ayx   (b) axey 2/  (c) axy   (d) ayx 42   

217. On the parabola ,2xy  the point least distant from the straight line 42  xy is      [AMU 2001] 

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

218. Let the equations of a circle and a parabola be 06422  xyx and xy 92  respectively. Then  

BBaassiicc  LLeevveell 

  Miscellaneous Problems 

AAddvvaannccee  LLeevveell 
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 (a) (1, –1) is a point on the common chord of contact (b) The equation of the common chord is 01 y  

 (c) The length of the common chord is 6 (d) None of these 

219. P is a point which moves in the x-y plane such that the point P is nearer to the centre of square than any of the sides. The four vertices of the 

square are ),( aa  . The region in which P will move is bounded by parts of parabola of which one has the equation 

 (a) axay 222   (b) ayax 222   (c) 22 2 aaxy   (d) None of these 

220. The focal chord to xy 162  is tangent to 2)6( 22  yx , then the possible values of the slope of this chord, are   [IIT Screening 2003] 

 (a) {–1, 1} (b) {–2, 2} (c) {–2, 1/2} (d) {2, –1/2} 

221.  Let PQ be a chord of the parabola xy 42  . A circle drawn with PQ as a diameter passes through the vertex V of the parabola. If 

ar 20)( PVQ unit 2 , then the coordinates of P are    

 (a) (16, 8) (b) (16, –8) (c) (–16, 8) (d) (–16, –8) 

222.  A normal to the parabola axy 42  with slope m touches the rectangular hyperbola 222 ayx  , if    

 (a) 0134 246  mmm  (b) 0134 246  mmm  (c) 0134 246  mmm  (d) 0134 246  mmm  
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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 b b c d a c a b b a c c a b,c a,c c b a a,b,c,d 

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

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

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

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

d 

b 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

201 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219 220 

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

c 

a 

221 222 
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Chapter 

5.2 

The Greeks particularly Archimedes (287-212 

B.C.) and Apollonius (200 B.C.) studied conic 

sections for their own beauty. These curves are 
important tools for present day exploration of 

outer space and also for research into behaviour 

of atomic particles.  

Kepler was first to declare that the planets of 

our solar system travel around the sun in elliptic 

path. The ellipse is also used in many art forms 
and in the construction of bridges. Due to our 

knowledge of the ellipse, it is now possible to 

predict accurately the time and place of solar 

and lunar eclipses.  
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 5.2.1 Definition. 

An ellipse is the locus of a point which moves in such a way that its distance from a fixed point is in constant ratio 

(<1) to its distance from a fixed line. The fixed point is called the focus and fixed line is called the directrix and the 

constant ratio is called the eccentricity of the ellipse, denoted by (e). 

In other words, we can say an ellipse is the locus of a point which moves in a plane so that the sum of its distances 

from two fixed points is constant and is more than the distance between the two fixed points. 

Let ),( S is the focus, ZZ   is the directrix and P is any point on the ellipse. Then by definition, 

PMeSPe
PM

SP
.  

22

22 )()(
BA

CByAx
eyx




   

Squaring both sides, 222222 )(])())[(( CByAxeyxBA    

 Note  :  The condition for second degree equation in x and y to represent an ellipse is that 02  abh and 

02 222  chbgaffghabc  
 

  Example: 1 The equation of an ellipse whose focus is (–1, 1), whose directrix is 03  yx and whose eccentricity is ,
2

1
is given by 

[MP PET 1993] 

 (a) 071010727 22  yxyxyx  (b) 071010727 22  yxyxyx   

 (c) 071010727 22  yxyxyx  (d) 071010727 22  yxyxyx  

Solution: (a) Let any point on it be ),( yx then by definition, 

 
22

22

11

3

2

1
)1()1(






yx
yx  

 Squaring and simplifying, we get  

 071010727 22  yxyxyx , which is the required ellipse. 

 5.2.2 Standard equation of the Ellipse . 

Let S be the focus, ZM be the directrix of the ellipse and ),( yxP is any point on the ellipse, then by definition 

e
PM

SP
   222 )()( PMeSP   

2

222 )0()( 







 x

e

a
eyaex  1

)1( 22

2

2







ea

y

a

x
 

1
2

2

2

2


b

y

a

x
, where )1( 222 eab   

A 
(–a,0) 

(0,–b) B 

Y x=–a/e x=a/e 

A 
(a,0) 

Z M 

(0,b) 

C 
S(ae,0) S(–ae,0) 
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Since 1e , therefore 222 )1( aea    22 ab  . Some terms related to the ellipse ba
b

y

a

x
 ,1

2

2

2

2

: 

(1) Centre: The point which bisects each chord of the ellipse passing through it, is called centre )0,0(  denoted by 

C.  

 

 

 

 

 

(2) Major and minor axes: The diameter through the foci, is called the major axis and the diameter bisecting it at 

right angles is called the minor axis. The major and minor axes are together called principal axes.  

Length of the major axis aAA 2 , Length of the minor axis bBB 2'  

The ellipse ,1
2

2

2

2


b

y

a

x
is symmetrical about both the axes. 

(3) Vertices: The extremities of the major axis of an ellipse are called vertices. 

The coordinates of vertices A and A   are (a, 0) and (–a, 0) respectively. 

(4) Foci: S and S   are two foci of the ellipse and their coordinates are (ae, 0) and (–ae, 0) respectively. Distance 

between foci aeSS 2 . 

(5) Directrices: ZM and MZ   are two directrices of the ellipse and their equations are 
e

a
x  and 

e

a
x   

respectively. Distance between directrices 
e

a
ZZ

2
 . 

(6) Eccentricity of the ellipse: For the ellipse 1
2

2

2

2


b

y

a

x
,  

we have 222 )1( eab    
2

2

2

2

2
2

2

2
1

4

4
11 










a

b

a

b

a

b
e ;  

2

axisMajor

axisMinor
1 








e  

This formula gives the eccentricity of the ellipse.   

(7) Ordinate and double ordinate: Let P be a point on the ellipse and let PN be perpendicular to the major axis 

AA’ such that PN produced meets the ellipse at P  . Then PN is called the ordinate of P and PPN   the double ordinate of P.  

If abscissa of P is h, then ordinate of P, 
2

2

2

2

1
a

h

b

y
  )( 2  ha

a

b
y  (For first quadrant) 

And ordinate of P   is )( 22 ha
a

b
y 


       (For fourth quadrant) 

Hence coordinates of P and P  are 







 )(, 22 ha

a

b
h and 











)(, 22 ha

a

b
h respectively. 

(8) Latus-rectum: Chord through the focus and perpendicular to the major axis is called its latus rectum. 

The double ordinates LL and 11 LL  are latus rectum of the ellipse. 

Length of latus rectum 
a

b
LLLL

2

11

2
'  and end points of latus-rectum are 












 
















a

b
aeL

a

b
aeL

22

,',,  and 













 
















a

b
aeL

a

b
aeL

2

1

2

1 ,';,  

(9) Focal chord: A chord of the ellipse passing through its focus is called a focal chord. 
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(10) Focal distances of a point: The distance of a point from the focus is its focal distance. The sum of the 

focal distances of any point on an ellipse is constant and equal to the length of the 

major axis of the ellipse.  

Let ),( 11 yxP be any point on the ellipse 1
2

2

2

2


b

y

a

x
 

11 exax
e

a
eePMSP 








  and 11'' exax

e

a
eePMPS 








   

     '2)()(' 11 AAaexaexaPSSP major axis.  
 

Example: 2 The length of the latus-rectum of the ellipse 4595 22  yx is                       [MNR 1978, 80, 81; Kurukshetra CEE 1999] 

 (a) 4/5  (b) 2/5  (c) 3/5  (d) 3/10  

Solution: (d) Here the ellipse is 1
59

22


yx

 

 Here 92 a and 52 b . So, latus-rectum 
a

b22
 =

3

10

3

)5(2
 . 

Example: 3    In an ellipse the distance between its foci is 6 and its minor axis is 8. Then its eccentricity is    [EAMCET 1994] 

 (a) 
5

4
 (b) 

52

1
 (c) 

5

3
 (d) 

2

1
 

Solution: (c) Distance between foci 6  62 ae  3ae , Minor axis  8 82 b  4b  162 b  

 From ),1( 22 eab     
22216 eaa   1692 a  5a  

 Hence, 3ae  
5

3
e   

Example: 4  What is the equation of the ellipse with foci )0,2( and eccentricity 
2

1
                 [DCE 1999] 

 (a) 4843 22  yx  (b) 4834 22  yx  (c) 043 22  yx  (d) 034 22  yx  

Solution: (a) Here ,2ae 4,
2

1
 ae   

 Form )1( 222 eab   









4

1
1162b  122 b  

 Hence, the equation of ellipse is 1
1216

22


yx

 or 4843 22  yx  

Example: 5     If )0,3(),,( 1 FyxP , )0,3(2 F and 4002516 22  yx , then 21 PFPF  equals                [IIT 1998] 

 (a) 8 (b) 6 (c) 10 (d) 12 

Solution: (c) We have 1
1625

4002516
22

22 
yx

yx or 1
2

2

2

2


b

y

a

x
, where 252 a and 162 b  

 This equation represents an ellipse with eccentricity given by  
25

9

25

16
11

2

2
2 

a

b
e  5/3e  

 So, the coordinates of the foci are )0,( ae i.e. )0,3( and )0,3( , Thus, 1F  and 2F  are the foci of the ellipse. 

 Since, the sum of the focal distance of a point on an ellipse is equal to its major axis,  10221  aPFPF    

Example: 6 An ellipse has OB as semi minor axis. F and F  are its foci and the angle FFB   is a right angle. Then the eccentricity of the 

ellipse is                                        [Pb. CET 2001, IIT 1997, DCE  2002] 

 (a) 
2

1
 (b) 
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1
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Solution: (b) Since 
2

'


FBF  

     
4

'


 BCFFBC  

     aebCFCB   

 

  222 eab     2222 )1( eaea    

 
221 ee   12 2 e  

2

1
e . 

Example: 7     Let P be a variable point on the ellipse 1
2

2

2

2


b

y

a

x
with foci 1F and 2F . If A is the area of the triangle ,21FPF then the 

maximum value of A is                      [IIT 1994] 

 (a) abe2  (b) abe  (c) abe
2

1
 (d) None of these 

Solution: (b) Let )sin,cos(  baP  and )0,(),0,( 21 aeFaeF   

 A Area of 21FPF  

10

10

1sincos

2

1

ae

ae

ba







|sin2|
2

1
aeb |sin| aeb  

      A is maximum, when 1|sin|  .   

 Hence, maximum value of abeA   

 Example: 8  The eccentricity of an ellipse, with its centre at the origin is 
2

1
. If one of the directrices is 4x , then the equation of the ellipse 

is                [AIEEE 2004] 

 (a) 134 22  yx  (b) 1243 22  yx  (c) 1234 22  yx  (d) 143 22  yx  

Solution: (b) Given 4,
2

1


e

a
e . So, 42 2  aa  

 From )1( 222 eab     3
4

3
4

4

1
142 








b  

 Hence the equation of ellipse is 1
34

22


yx

,  i.e. 1243 22  yx     

 5.2.3 Equation of Ellipse in other form . 

In the equation of the ellipse ,1
2

2

2

2


b

y

a

x
if ba  or 

22 ba  (denominator of 
2x is 

greater than that of 2y ), then the major and minor axis lie along x-axis and          y-axis 

respectively. But if ba  or 
22 ba  (denominator of 

2x is less than that of 2y ), then the 

major axis of the ellipse lies along the y-axis and is of length 2b and the minor axis along the x-

axis and is of length 2a.  

The coordinates of foci S and S’ are (0, be) and (0, – be) respectively.  

The equation of the directrices ZK and '' KZ are eby /  and eccentricity e is given 

by the formula )1( 222 eba   or 
2

2

1
b

a
e   

 

B 

Y 

 

 

 

X 
C 

X’ 

Y 
 

 

 

F F 

S 

(0,0) 

(0,be) 

(0
,–

b
e)

 

B 
(–a,0) 

B 
(a,0) 

C 

A(0,b) 

Z 

Y 

K y=b/e 

y=–b/e 

Y 

K 

A(0,– b) 

X X 

Z 
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Difference between both ellipse will be clear from the following table. 
 

Ellipse  
 

   Basic fundamentals 







 1
2

2

2

2

b

y

a

x
 

 For a > b For b > a 

Centre (0, 0)  (0, 0)  

Vertices )0,( a  ),0( b  

Length of major axis 2a 2b 

Length of minor axis 2b 2a  

Foci )0,( ae  ),0( be  

Equation of directrices eax /  eby /  

Relation in a, b and e )1( 222 eab   )1( 222 eba   

Length of latus rectum  

a

b22
 

b

a22
 

Ends of latus-rectum 
















a

b
ae

2

,  













 be

b

a
,

2

 

Parametric equations  )sin,cos(  ba  )sin,cos(  ba )20(    

Focal radii 
1exaSP  and 1' exaPS   1eybSP  and 1' eybPS   

Sum of focal radii  PSSP '  2a 2b 

Distance between foci 2ae 2be 

Distance between directrices 2a/e 2b/e 

Tangents at the vertices  x = –a, x = a  y = b, y = –b 
 

Example: 9 The equation of a directrix of the ellipse 1
2516

22


yx

is       

 (a) 
3

25
y  (b) 3x  (c) 3x  (d) 

25

3
x  

Solution: (a) From the given equation of ellipse 25,16 22  ba  (since ab  ) 

 So, )1( 222 eba   ,  )1(2516 2e   
25

9

25

16
1 22  ee   

5

3
e  

  One directrix is 
3

25

5/3

5


e

b
y  

Example: 10 The distances from the foci of ),( 11 yxP on the ellipse 1
259

22


yx

are     

 (a) 1
4

5
4 y  (b) 1

5

4
5 x  (c) 1

5

4
5 y  (d) None of these 

Solution: (c) For the given ellipse ,ab  so the two foci lie on y-axis and their coordinates are  be,0 ,  

 Where 3,5  ab . So 
5

4

25

9
11

2

2


b

a
e  

 The focal distances of a point ),( 11 yx on the ellipse 1
2

2

2

2


b

y

a

x
, Where 

22 ab  are given by 1eyb  . So, Required distances 

are 11
5

4
5 yeyb  . 

 5.2.4 Parametric form of the Ellipse. 
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 Let the equation of ellipse in standard form will be given by 1
2

2

2

2


b

y

a

x
 

 Then the equation of ellipse in the parametric form will be given by  sin,cos byax  , where  is the 

eccentric angle whose value vary from  20  . Therefore coordinate of any point P on the ellipse will be given by 

)sin,cos(  ba  
 

Example: 11  The curve represented by ),sin(cos3 ttx  )sin(cos4 tty  is          [EAMCET 1988; DCE 2000] 

 (a) Ellipse (b) Parabola (c) Hyperbola (d) Circle  

Solution: (a) Given, )sin(cos4),sin(cos3 ttyttx   )sin(cos
4

),sin(cos
3

tt
y

tt
x

  

 Squaring and adding, we get )2sin1()2sin1(
169

22

tt
yx

  2
169

22


yx

, which represents ellipse. 

Example: 12 The distance of the point '' on the ellipse 1
2

2

2

2


b

y

a

x
from a focus is  

 (a) )cos( ea  (b) )cos( ea  (c) )cos1( ea   (d) )cos21( ea   

Solution: (c) Focal distance of any point ),( yxP on the ellipse is equal to exaSP  . Here cosx . 

 Hence, )cos1(cos  eaaeaSP   

 

 5.2.5 Special forms of an Ellipse. 

 (1)  If the centre of the ellipse is at point ),( kh  and the directions of the axes are parallel to the coordinate axes, then 

its equation is 1
)()(

2

2

2

2







b

ky

a

hx
 

If we shift the origin at (h, k) without rotating the coordinate axes, then hXx  and kYy   

(2) If the equation of the curve is 1
)()(

2

2

2

2







b

plymx

a

nmylx
 where 0 nmylx and 0 Plymx  

are perpendicular lines, then we substitute ,
22

X
ml

nmylx





Y

ml

plymx






22
, to put the equation in the standard form. 

 

 Example: 13  The foci of the ellipse 225)2(9)1(25 22  yx are                                    [MP PET 1998, UPSEAT 1991, 2000] 

 (a) )1,6(),2,1(  (b) )6,1(),2,1(   (c) )6,1(),2,1(   (d) )6,1(),2,1(   

Solution: (d) Given ellipse is 1
25

)2(

9

)1( 22





 yx

 i.e. 1
259

22


YX

, where 1 xX and 2 yY  

 Here 9,25 22  ba [Type : ]1
2

2

2

2


a

Y

b

X
  

 Eccentricity is given by 
25

16

25

925
2

22
2 







a

ba
e , 

5

4
 e  

 Foci are given by 4
5

4
5 








 aeY  

 0X  42 y  642 y  or 2 

 01 x   1x . Hence foci are (–1, –6) or (–1, 2). 

 5.2.6 Position of a point with respect to an Ellipse. 
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Let ),( 11 yxP be any point and let 1
2

2

2

2


b

y

a

x
is the equation of an ellipse. The point lies outside, on or inside the 

ellipse as if 0,0,01
2

2
1

2

2
1

1 
b

y

a

x
S    

  

 

 

 

 

Example: 14 Let E be the ellipse 1
49

22


yx

  and C be the circle 922  yx . Let P and Q be the points (1, 2) and (2, 1) respectively. Then  

                                   [IIT 1994] 

 (a) Q lies inside C but outside E (b) Q lies outside both C and E   

 (c) P lies inside both C and E  (d) P lies inside C but outside E 

Solution: (d) The given ellipse is  1
49

22


yx

. The value of the expression  1
49

22


yx

is positive for 2,1  yx and negative for 

1,2  yx . Therefore P lies outside E and Q lies inside E. The value of the expression 922  yx is negative for both the 

points P and Q. Therefore P and Q both lie inside C. Hence P lies inside C but outside E. 
 

 5.2.7 Intersection of a Line and an Ellipse. 

Let the ellipse be 1
2

2

2

2


b

y

a

x
 ......(i)   and the given line be cmxy        ......(ii) 

Eliminating y from equation (i) and (ii), then 1
)(

2

2

2

2





b

cmx

a

x
 

i.e., 0)(2)( 22222222  bcaxmcaxbma  

The above equation being a quadratic in x, its discriminant ))((44 222222422 bcbmaaacm    

                22222 )( cbmab   

 Hence the line intersects the ellipse in two distinct points if 
2222 cbma  in one point if 

2222 bmac  and 

does not intersect if  
2222 cbma  . 

 5.2.8 Equations of Tangent in Different formss 

 (1) Point form: The equation of the tangent to the ellipse 1
2

2

2

2


b

y

a

x
at the point ),( 11 yx is 1

2

1

2

1 
b

yy

a

xx
 

(2) Slope form: If the line cmxy  touches the ellipse 1
22

2




b

y

a

x
, then 

2222 bmac  . Hence, the 

straight line 222 bmamxy  always represents the tangents to the ellipse. 

Points of contact: Line 222 bmamxy   touches the ellipse 1
22

2




b

y

a

x
 at  

      


















222

2

222

2

,
bma

b

bma

ma 
 

(3) Parametric form: The equation of tangent at any point )sin,cos(  ba  is  1sincos  
b

y

a

x
 

C 

P(inside) 

P(on) 
P(outside) 

X 

Y 

Y 

X 
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Note  :  The straight line 0 nmylx touches the ellipse 1
2

2

2

2


b

y

a

x
, if 22222 nmbla  . 

           The line pyx   sincos touches the ellipse 1
2

2

2

2


b

y

a

x
, if 22222 sincos pba   and that 

point of contact is 














p

b

p

a  sin
,

cos 22

. 

 Two tangents can be drawn from a point to an ellipse. The two tangents are real and distinct or coincident 

or imaginary according as the given point lies outside, on or inside the ellipse. 

 The tangents at the extremities of latus-rectum of an ellipse intersect on the corresponding directrix. 
 

  Important Tips 
 

 A circle of radius r is concentric with the ellipse 1
2

2

2

2


b

y

a

x
, then the common tangent is inclined to the major axis at an angle 



















22

22
1tan

ra

br
. 

 The locus of the foot of the perpendicular drawn from centre upon any tangent to the ellipse 1
2

2

2

2


b

y

a

x
is 2222222 )( ybxayx   or  

 22222 sincos bar  (in polar coordinates) 

 The locus of the mid points of the portion of the tangents to the ellipse 1
2

2

2

2


b

y

a

x
intercepted between the axes is 222222 4 yxxbya  . 

 The product of the perpendiculars from the foci to any tangent of an ellipse is equal to the square of the semi minor axis, and the feet of these 

perpendiculars lie on the auxiliary circle.   
 

Example: 15 The number of values of ‘c’ such that the straight line cxy  4 touches the curve 1
4

2
2

 y
x

is                  [IIT 1998] 

 (a) 0 (b) 1 (c) 2 (d) Infinite  

Solution: (c) We know that the line cmxy  touches the curve 1
2

2

2

2


b

y

a

x
iff 

2222 bmac   

  Here, 4,1,4 22  mba   1642 c  65c  

Example: 16 On the ellipse ,194 22  yx the points at which the tangents are parallel to the line yx 98  are               [IIT 1999] 

 (a) 








5

1
,

5

2
 (b) 







 

5

1
,

5

2
 (c) 







 

5

1
,

5

2
 (d) 







 

5

1
,

5

2
 

Solution: (b,d) Ellipse is 1
9/14/1

22


yx

 
9

1
,

4

1 22  ba .  The equation of its tangent is 194  yyxx  

   
9

8

9

4







y

x
m  yx  2  and 

5

2
1

4
94194

2
222 


 x

x
xyx  

  When 
5

2
x , then 

5

1
y and when 

5

2
x , then 

5

1
y .  

Hence points are 






 







 

5

1
,

5

2
,

5

1
,

5

2
  

Example: 17 If any tangent to the ellipse  1
2

2

2

2


b

y

a

x
intercepts equal lengths l on the axes, then l=    
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 (a) 22 ba   (b) 22 ba   (c) 222 )( ba   (d) None of these  

Solution: (b)  The equation of any tangent to the given ellipse is 1sincos  
b

y

a

x
 

  This line meets the coordinate axes at 







0,

cos 

a
P and 









sin
,0

b
Q  

   
 sincos

b
l

a
  

l

a
cos and 

l

b
sin   

2

2

2

2
22 sincos

l

b

l

a
   222 bal   22 bal  . 

Example: 18  The area of the quadrilateral formed by the tangents at the end points of latus- rectum to the ellipse   1
59

22


yx

, is   

                     IIT Screening 2003] 

 (a) 27/4 sq. units (b) 9 sq. units (c) 27/2 sq. units (d) 27sq. units 

Solution: (d)  By symmetry the quadrilateral is a rhombus. So area is four times the area of the right angled triangle formed by the tangents and 

axes in the 1st quadrant. 

 Now  222 aebaae Tangent (in the first quadrant) at one end of latus rectum 








3

5
,2  is 1

5
.

3

5

9

2


y
x  

 i.e. 1
32/9


yx
. Therefore  area .273.

2

9
.

2

1
.4 sq units. 

 

 5.2.9 Equation of Pair of Tangents SS1 = T2 . 

 Pair of tangents: Let ),( 11 yxP be any point lying outside the ellipse 1
2

2

2

2


b

y

a

x
and let a pair of tangents PA, PB 

can be drawn to it from P. 

 Then the equation of pair of tangents PA and PB is 2
1 TSS   

 where 01
2

2

2

2


b

y

a

x
S  

         01
2

2
1

2

2
1

1 
b

y

a

x
S  

        01
2

1

2

1 
b

yy

a

xx
T   

 Director circle: The director circle is the locus of points from which perpendicular tangents are drawn to the ellipse.  

 Let ),( 11 yxP  be any point on the locus. Equation of tangents through ),( 11 yxP is given by 2
1 TSS             

 i.e., 

2

2

1

2

1

2

2
1

2

2
1

2

2

2

2

111 






































b

yy

a

xx

b

y

a

x

b

y

a

x
 

 They are perpendicular, So coeff. of 2x coeff. of 02 y  

  01
11

4

2
1

4

2
1

2

2
1

2

2
1

22









































b

y

a

x

b

y

a

x

ba
 or 222

1
2
1 bayx   

 Hence locus of ),( 11 yxP i.e., equation of director circle is 2222 bayx      

Example: 19 The angle between the pair of tangents drawn from the point (1, 2) to the ellipse 523 22  yx is          [UPSEAT 2001] 

 (a) )5/12(tan 1  (b) )5/6(tan 1
 (c) )5/12(tan 1

 (d) )5/6(tan 1  

P(x1,y1) 

A 

B 

90° 
B 

C 

B 

A A 

P(x1,y1) 
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Solution: (c)  The combined equation of the pair of tangents drawn from (1,2) to the ellipse 523 22  yx  is 

222 )543()583)(523(  yxyx    [using 2
1 TSS  ] 

       0.......4249 22  yxyx  

   The angle between the lines given by this equation is 
ba

abh






22
tan  

   Where 9a , ,12h 4b   5/12tan   )5/12(tan 1  

Example: 20 The locus of the point of intersection of the perpendicular tangents to the ellipse 1
49

22


yx

is        [Karnataka CET 2003] 

 (a) 922  yx  (b) 422  yx  (c) 1322  yx  (d) 522  yx  

Solution: (c)  The locus of point of intersection of two perpendicular tangents drawn on the ellipse is ,2222 bayx  which is called 

“director circle”.  

   Given ellipse is 1
49

22


yx

. Locus is 4922  yx , i.e. 1322  yx .  

Example: 21     The locus of the middle point of the intercept of the tangents drawn from an external point to the ellipse 22 22  yx between 

the coordinate axes, is               [IIT Screening 2004] 

 (a) 1
2

11
22


yx
 (b) 1

2

1

4

1
22


yx
 (c) 1

4

1

2

1
22


yx
 (d) 1

1

2

1
22


yx
 

Solution: (c)  Let the point of contact be )sin,cos2( R  

   Equation of tangent AB is 1sincos
2

  y
x

 

      )coses,0();0,sec2(   BA  

   Let the middle point Q of AB be (h, k). 

     
2

cos
,

2

sec  ec
kh   

kh 2

1
sin,

2

1
cos    1

4

1

2

1
22


kh
 

   Thus required locus is 1
4

1

2

1
22


yx
 

 5.2.10 Equations of Normal in Different forms . 

 (1) Point form: The equation of the normal at ),( 11 yx to the ellipse 1
2

2

2

2


b

y

a

x
is 

22

1

2

1

2

ba
y

yb

x

xa
 .  

  

 

 

 

 

 

 (2) Parametric form: The equation of the normal to the ellipse 1
2

2

2

2


b

y

a

x
at )sin,cos(  ba is 

22cossec baecbyax   . 

(3) Slope form: If m is the slope of the normal to the ellipse 1
2

2

2

2


b

y

a

x
, then the equation of normal is  

B 

Y 

 

 

 
Q(h,k) 

R 

A 

P 

X 
O 

X’ 

Y’ 

 

 

 

Tangent 
P(x1,y1) 

Normal 

Q(x2,y2) 
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222

22 )(

mba

bam
mxy




  

 The coordinates of the point of contact are 






















222

2

222

2

,
mba

mb

mba

a
  

Note  :   If cmxy  is the normal of 1
2

2

2

2


b

y

a

x
, then condition of normality is 

)(

)(
222

2222
2

mba

bam
c




 . 

  The straight line 0 nmylx  is a normal to the ellipse ,1
2

2

2

2


b

y

a

x
 if 

2

2

22

2

2

2

2













 


n

ba

m

b

l

a
.  

  Four normals can be drawn from a point to an ellipse. 
 

Important Tips 
 

 If S be the focus and G be the point where the normal at P meets the axis of an ellipse, then SPeSG . , and the tangent and normal at P bisect 

the external and internal angles between the focal distances of  P. 

 

 

 

 

 

 
 

  Any point P of an ellipse is joined to the extremities of the major axis then the portion of a directrix intercepted by them subtends a right angle 

at the corresponding focus. 

 With a given point and line as focus and directrix, a series of ellipse can be described. The locus of the extermities of their minor axis is a 

parabola. 

 The equations to the normals at the end of the latera recta and that each passes through an end of the minor axis,  if 0124  ee  

 If two concentric ellipse be such that the foci of one be on the other and if e and e’ be their eccentricities. Then the angle between their axes is  

ee

ee



 1
cos

22
1 . 

 

Example: 22 The equation of normal at the point (0, 3) of the ellipse 4559 22  yx is         [MP PET 1998] 

 (a) 03 y  (b) 03 y  (c) x-axis (d) y-axis 

Solution: (d)  For 1
2

2

2

2


b

y

a

x
, equation of normal at point ),( 11 yx , is  

1

2
1

1

2
1 )()(

y

byy

x

axx 



 

  Here, )3,0(),( 11 yx and 52 a , 92 b , Therefore 9.
3

)3(
5.

0

)0( 


 yx
or 0x  i.e., y-axis.  

Example: 23     If the normal at any point P on the ellipse cuts the major and minor axes in G and g respectively and C be the centre of the 

ellipse, then              [Kurukshetra CEE 1998] 

 (a) 2222222 )()()( baCgbCGa   (b) 2222222 )()()( baCgbCGa    

 (c) 2222222 )()()( baCgbCGa   (d) None of these 

Solution: (a)  Let at point ),( 11 yx normal will be 
1

2
12

1

1 )()(

y

byy
a

x

xx 



 

P(x1,y1) 

Normal 

S C G S T 
X 

Y 

Y 

X 
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  At G, 0y   
2

22
1 )(

a

bax
CGx


  and at g, 0x 

2

22
1 )(

b

aby
Cgy


  

  1
2

2
1

2

2
1 

b

y

a

x
  222222 )()()( baCgbCGa  . 

Example: 24 The equation of the normal to the ellipse 1
2

2

2

2


b

y

a

x
at the positive end of the latus-rectum is  

 (a) 03  aeeyx  (b) 03  aeeyx  (c) 02  aeeyx  (d) None of these 

Solution: (b)  The equation of the normal at ),( 11 yx to the given ellipse is 22

1

2

1

2

ba
y

yb

x

xa
 . Here, aex 1  and 

a

b
y

2

1   

  So, the equation of the normal at positive end of the latus- rectum is  

 22

2

22

/
ea

ab

yb

ae

xa
    [ )1( 222 eab  ]  22eaay

e

ax
  03  aeeyx    

 

 5.2.11 Auxiliary Circle . 

  The circle described on the major axis of an ellipse as diameter is called an auxiliary circle of the ellipse. 

 If 1
2

2

2

2


b

y

a

x
is an ellipse, then its auxiliary circle is 222 ayx   

  Eccentric angle of a point: Let P be any point on the ellipse 1
2

2

2

2


b

y

a

x
. 

Draw PM perpendicular from P on the major axis of the ellipse and produce MP to 

meet the auxiliary circle in Q. Join CQ. The angle XCQ is called the 

eccentric angle of the point P on the ellipse.  

 Note that the angle XCP is not the eccentric angle of point P. 
 

 5.2.12 Properties of Eccentric angles of the Co-normal points . 

 (1) The sum of the eccentric angles of the co-normal points on the ellipse 1
2

2

2

2


b

y

a

x
is equal to odd multiple of  . 

(2) If   ,  are the eccentric angles of three points on the ellipse, the normals at which are concurrent, then 

0)sin()sin()sin(   . 

(3)Co-normal points lie on a fixed curve: Let ),,( 11 yxP ),( 22 yxQ , ),( 33 yxR and ),( 44 yxS be co-normal points, 

then PQRS lie on the curve 0)( 222  hyakxbxyba   

 This curve is called Apollonian rectangular hyperbola. 

 

 
 

 Note  :   The feet of the normals from any fixed point to the ellipse lie at the intersections of the apollonian 

rectangular hyperbola with the ellipse. 

 

Important Tips 
 

X X 
C M 

Y 

Y 

 

P(x,y) 

1
2

2

2

2


b

y

a

x
 

Q(x2,y2) P(x1,y1) 

T(h,k) 

R(x3,y3) S(x4,y4) 



 

 

 

 
200 Conic Section : Ellipse  

 The area of the triangle formed by the three points, on the ellipse 1
2

2

2

2


b

y

a

x
, whose eccentric angles are  , and  is 








 







 







 

2
sin

2
sin

2
sin2


ab .  

 The eccentricity of the ellipse 1
2

2

2

2


b

y

a

x
is given by 

)1(

2sin
cot2

2

2

e

e
w





, where w is one of the angles between the normals at the points 

whose eccentric angles are  and 



2
. 

 

Example: 25 The eccentric angle of a point on the ellipse 1
26

22


yx

, whose distance from the centre of the ellipse is 2, is 

              [WB JEE 1990]  

 (a) 4/  (b) 2/3  (c) 3/5  (d) 6/7  

Solution: (a) Let  be the eccentric angle of the point P. Then the coordinates of P are )sin2,cos6(   

 The centre of the ellipse is at the origin, It is given that 2OP  

  2sin2cos6 22    4sin2cos6 22    2sincos3 22     1sin2 2    

   
2

1
sin   

2

1
sin   4/   

Example: 26 The area of the rectangle formed by the perpendiculars from the centre of the ellipse to the tangent and normal at the point-whose 

eccentric angle is 4/ , is  

 (a) ab
ba

ba

















22

22

 (b) ab
ba

ba

















22

22

 (c) ab
ba

ba

ab 
















22

221
 (d) ab

ba

ba

ab 
















22

221
 

Solution: (a)  The given point is ( )4/sin,4/cos  ba i.e. 














2
,

2

ba
.  

   So, the equation of the tangent at this point is 2
b

y

a

x
     ......(i) 

    1p  length of the perpendicular form (0, 0) on (i)  = 
2222

2

/1/1

2
00

ba

ab

ba

ba









 

   Equation of the normal at 














2
,

2

ba
is 22

22

2/2/
ba

b

yb

a

xa
  2222 babyax   .....(ii) 

   Therefore, 2p length of the perpendicular form (0, 0) on (ii) 

)(2)2()2(
22

22

22

22

ba

ba

ba

ba








  

   So, area of the rectangle ab
ba

ba

ba

ba

ba

ab
pp




























22

22

22

22

22
21

)(2

2
 

 5.2.13 Chord of Contact . 

 If PQ and PR  be the tangents through point ),( 11 yxP  to the ellipse 

,1
2

2

2

2


b

y

a

x
 then the equation of the chord of contact QR is 1

2

1

2

1 
b

yy

a

xx
 or 

0T  at ),( 11 yx    

 

 

 5.2.14 Equation of Chord with Mid point (x1, y1) . 

P(x1,y1) Q 

R 

Y 

Y 

X’ 
X 

C 
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 The equation of the chord of the ellipse ,1
2

2

2

2


b

y

a

x
whose mid point be ),( 11 yx is 1ST  , where 

01
2

1

2

1 
b

yy

a

xx
T , 01

2

2
1

2

2
1

1 
b

y

a

x
S  

 

 
 

 5.2.15 Equation of the Chord joining two points on an Ellipse . 

 Let )sin,cos(  baP ; )sin,cos(  baQ be any two  points of the ellipse 1
2

2

2

2


b

y

a

x
. Then ,the equation of the 

chord joining these two points is )cos(
coscos

sinsin
sin 




 ax

aa

bb
by 




  

Thus, the equation of the chord joining two points having eccentric angles  and  on the ellipse 1
2

2

2

2


b

y

a

x
 is  








 








 








 

2
cos

2
sin

2
cos



b

y

a

x
 

 Note  :    If the chord joining two points whose eccentric angles are  and  cut the major axis of an 

ellipse at a distance ‘c’ from the centre, then 
ac

ac






2
tan

2
tan


. 

   If  and  be the eccentric angles of the extremities of a focal chord of an ellipse of eccentricity e, then 

0
1

1

2
tan

2
tan 




e

e
.  

 

Example: 27  What will be the equation of that chord of ellipse 1
936

22


yx

which passes from the point )1,2( and bisected on the point   

             [UPSEAT 1999] 

 (a) 2 yx  (b) 3 yx  (c) 12  yx  (d) 42  yx  

Solution: (d) Let required chord meets to ellipse on the points P and Q whose coordinates are ),( 11 yx and ),( 22 yx respectively 

       Point (2,1) is mid point of chord PQ  

     )(
2

1
2 21 xx  or 421  xx and )(

2

1
1 21 yy  or 221  yy  

   Again points ),( 11 yx and ),( 22 yx are situated on ellipse;  1
936

2
1

2
1 

yx
and 1

936

2
2

2
2 

yx
 

   On subtracting 0
936

2
1

2
2

2
1

2
2 




 yyxx
 or  

2

1

24

4

)(4

)(

12

12

12

12 
















yy

xx

xx

yy
 

     Gradient of chord 
2

1

12

12 







xx

yy
PQ  

   Therefore, required equation of chord PQ is as follows, )2(
2

1
1  xy or 42  yx  

   Alternative: TS 1     (If mid point of chord is known) 

    1
9

1

36

2 22

 1
9

1

36

2


yx
  42  yx  

Q(x2,y2) 

 (x1,y1) 

R(x3,y3) 

P 
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Example:  28 What will be the equation of the chord of contact of tangents drawn from (3, 2) to the ellipse 94 22  yx  

 (a) 983  yx  (b) 2583  yx  (c) 943  yx  (d) 0983  yx  

Solution: (a) The required equation is 0T i.e. , 09)2(43  yx or 983  yx . 

Example: 29  A tangent to the ellipse 44 22  yx meets the ellipse 62 22  yx at P and Q. The angle between the tangents at P and Q of 

the ellipse 62 22  yx is                        [IIT 1997] 

 (a) 
2


 (b) 

3


 (c) 

4


 (d) 

6


 

Solution: (a) The given ellipse 44 22  yx can be written as 1
14

22


yx

 .....(i) 

 Any tangent to ellipse (i) is  1sincos
2

  y
x

  .....(ii) 

 Second ellipse is 62 22  yx  , i.e. 1
36

22


yx

  .....(iii) 

 Let the tangents at QP, meet at ),( kh . 

 Equation of PQ, i.e. chord of contact is  1
36


kyhx

  .....(iv) 

 Since (ii) and (iv) represent the same line, 
1

1

sin

3/

2/)(cos

6/




kh
 cos3h and sin3k  

 So, 922  kh or 922  yx is the locus of ),( kh which is the director circle of the ellipse 1
36

22


yx

 

  The angle between the tangents at P and Q will be 2/ . 

Example: 30     The locus of mid-points of a focal chord of the ellipse 1
2

2

2

2


b

y

a

x
is                      [EAMCET 1995] 

 (a) 
a

ex

b

y

a

x


2

2

2

2

 (b) 
a

ex

b

y

a

x


2

2

2

2

 (c) 2222 bayx   (d) None of these 

Solution: (a)  Let ),( kh be the mid point of a focal chord. Then its equation is TS 1 or 
2

2

2

2

22 b

k

a

h

b

ky

a

hx
 . This passes through )0,(ae , 


2

2

2

2

2 b

k

a

h

a

hae
 . So, locus of ),( kh is 

2

2

2

2

b

y

a

x

a

xe
  

Example: 31 If  and  are the eccentric angles of the extremities of a focal chord of an ellipse, then the eccentricity of the ellipse is  

 (a) 
)cos(

coscos








 (b) 

)sin(

sinsin








 (c) 

)cos(

coscos








 (d) 

)sin(

sinsin








 

Solution: (d) The equation of a chord joining points having eccentric angles   and   is given by  

 






 








 








 

2
cos

2
sin

2
cos



b

y

a

x
 

 If it passes through )0,(ae then 






 








 

2
cos

2
cos


e   

  








 








 



2
cos

2
cos





e 








 







 








 







 



2
cos

2
sin2

2
cos

2
sin2





e   
)sin(

sinsin








e  

Q A(h,k) 

P 
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 5.2.16 Pole and Polar . 

Let ),( 11 yxP be any point inside or outside the ellipse. A chord through P intersects the ellipse at A and B 

respectively. If tangents to the ellipse at A and B meet at Q(h,k) then locus of Q is called polar of P with respect to ellipse 

and point P is called pole. 

 

 

 

 

 
 

Equation of polar: Equation of polar of the point ),( 11 yx with respect to ellipse 1
2

2

2

2


b

y

a

x
 is given by  

1
2

1

2

1 
b

yy

a

xx
       (i.e. 0T ) 

Coordinates of pole: The pole of the line 0 nmylx  with respect to ellipse 1
2

2

2

2


b

y

a

x
 is 

 











 

n

mb

n

la
P

22

,  

 

 

Note  :   The polar of any point on the directrix,  passes through the focus. 

  Any tangent is the polar of its own point of contact. 

Properties of pole and polar 

 (1) If the polar of ),( 11 yxP passes through ),( 22 yxQ , then the polar of ),( 22 yxQ goes through ),( 11 yxP  and such 

points are said to be conjugate points. 

 (2) If the pole of a line 0111  nymxl lies on the another line 0222  nymxl , then the pole of the second 

line will lie on the first and such lines are said to be conjugate lines. 

 (3) Pole of a given line is same as point of intersection of tangents at its extremities. 
 

Example: 32  The pole of the straight line 44  yx  with respect to ellipse 44 22  yx is        [EAMCET 2002] 

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

Solution: (b) Equation of polar of ),( 11 yx w.r.t the ellipse is 44 11  yyxx  .....(i) 

 Comparing with 44  yx    .....(ii) 

 1
4

4

1

11 
yx

  1,1 11  yx  .   Coordinates of pole ),( 11 yx = (1, 1) 

Example: 33 If the polar with respect to axy 42  touches the ellipse ,1
2

2

2

2




yx
the locus of its pole is      [EAMCET 1995] 

 (a) 1
)/4( 222

2

2

2


 a

yx
   (b) 1

4 2

22

2

2


a

yx 


 

 (c) 12222  yx     (d) None of these 

Q 

Q 
R 

R 

P 

Q(h,k) 

T 

A 

B 

A 

B 

P(x1,y1) 

Pole 

Polar 

Q(h,k) 

Polar 

A 

B 

A B 

P(x1,y1) Q 

Pole 
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Solution: (a)  Let ),( khP be the pole. Then the equation of the polar is )(2 hxaky  or 
k

ah
x

k

a
y

22
 .  

 This touches 1
2

2

2

2




yx
, So 

2

2

2
22



















k

a

k

ah
 ,2  (using 

2222 bmac  ) 

  222222 44  kaha  .  So, locus of ),( kh is 222222 44 yaxa   or 1
4

2

22

2

2

2




















 a

yx
 

 5.2.17 Diameter of the Ellipse. 

Definition : The locus of the mid- point of a system of parallel chords of an ellipse is called a diameter and the chords are 

called its double ordinates i.e. A line through the centre of an ellipse is called a diameter of the ellipse. 

 The point where the diameter intersects the ellipse is called the vertex of the diameter. 

Equation of a diameter to the ellipse 1
2

2

2

2


b

y

a

x
: Let cmxy  be a 

system of parallel chords of the ellipse  1
2

2

2

2


b

y

a

x
, where m is a constant and c is a 

variable. 

 

The equation of the diameter bisecting the chords of slope m of the ellipse 1
2

2

2

2


b

y

a

x
is ,

2

2

x
ma

b
y  which is 

passing through (0, 0). 

Conjugate diameter: Two diameters of an ellipse are said to be conjugate diameter if each bisects all chords 

parallel to the other. 

Conjugate diameter of circle i.e. AA  and BB  are perpendicular to each other. 

Hence, conjugate diameter of ellipse are PP  and QQ  . Hence, angle between 

conjugate diameters of ellipse 
o90 . 

Now the coordinates of the four extremities of two conjugate diameters are  

)sin,cos(;)sin,cos(  baPbaP  ; )cos,sin();cos,sin(  baQbaQ   

If xmy 1 and xmy 2  be two conjugate diameters of an ellipse, then 

2

2

21
a

b
mm


  

(1) Properties of diameters 

(i) The tangent at the extremity of any diameter is parallel to the chords it bisects or parallel to the conjugate diameter. 

(ii) The tangent at the ends of any chord meet on the diameter which bisects the chord. 

 (2) Properties of conjugate diameters 

(i) The eccentric angles of the ends of a pair of conjugate diameters of an ellipse differ by a right angle,            

i.e.    
2


   

(ii) The sum of the squares of any two conjugate semi-diameters of an ellipse is 

constant and equal to the sum of the squares of the semi axes of the ellipse, 

i.e.
2222 baCDCP   

 

)sin,cos(  baP  
)'sin,'cos(  ba  

D 

A 

D P 

A 
C 

x
ma

b
y

2

2
  1

2

2

2

2


b

y

a

x
 

X 

Y 

Y 

X 

y=mx+c 

B 

A B 

A 

90° 

X X 
 

C 

Q P 

Q P 

Y 

Y 
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(iii) The product of the focal distances of a point on an ellipse is equal to the square of the semi-diameter which is 

conjugate to the diameter through the point,  

i.e., 2. CDPSSP   

 

 

 
 

(iv) The tangents at the extremities of a pair of conjugate diameters form a parallelogram whose area is constant and 

equal to product of the axes, i.e.  

Area of parallelogram )2)(2( ba = Area of rectangle contained under major 

and minor axes. 

 

 

 

(v) The polar of any point with respect to ellipse is parallel to the diameter to the one on which the point lies. Hence 

obtain the equation of the chord whose mid point is )( 1,1 yx , i.e. chord is 1ST  . 

(3) Equi-conjugate diameters: Two conjugate diameters are called equi-conjugate, if their lengths are equal i.e. 
22 )()( CDCP   

    22222222 cossinsincos baba   

   0)sin(cos)sin(cos 222222   ba  0)sin)(cos( 2222  ba  

  0)( 22  ba ,  02cos  .  So, 
4

3
or

4


   

  
2

)(
)()(

22 ba
CDCP


  for equi-conjugate diameters. 

 Important Tips 

 

 If the point of intersection of the ellipses 1
2

2

2

2


b

y

a

x
and 1

2

2

2

2




yx
be at the extremities of the conjugate diameters of the former, 

then 2
2

2

2

2




ba
  

 The sum of the squares of the reciprocal of two perpendicular diameters of an ellipse is constant. 

 In an ellipse, the major axis bisects all chords parallel to the minor axis and vice-versa, therefore major and minor axes of an ellipse are 

conjugate diameters of the ellipse but they do not satisfy the condition 
22

21 /. abmm  and are the only perpendicular conjugate diameters.    

 

Example: 34   If one end of a diameter of the ellipse 164 22  yx is )2,3( , then the other end is  

 (a) )2,3(  (b) )2,3(   (c) )2,3(   (d) )0,0(  

Solution: (c) Since every diameter of an ellipse passes through the centre and is bisected by it, therefore the coordinates of the other end are 

)2,3(  .  

Example: 35 If  and  are eccentric angles of the ends of a pair of conjugate diameters of the ellipse 1
2

2

2

2


b

y

a

x
,then   is equal to  

)sin,cos(  baP  D 

D P 

C S S 

Q 

Q 

P 

P 

C 

Y 

Y 

D 

D 

M 

X X 
R R 
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 (a) 
2


  (b)   (c) 0 (d) None of these 

Solution: (a) Let xmy 1 and xmy 2 be a pair of conjugate diameter of an ellipse 1
2

2

2

2


b

y

a

x
and let )sin,cos(  baP  and 

)sin,cos(  baQ  be ends of these two diameters. Then 
2

2

21
a

b
mm


  

   
2

2

0cos

0sin

0cos

0sin

a

b

a

b

a

b 


















  coscossinsin    0)cos(    2/  . 

 

 5.2.18 Subtangent and Subnormal  . 

Let the tangent and normal at ),( 11 yxP meet the x-axis at A and B respectively.  

Length of subtangent at ),( 11 yxP to the ellipse 1
2

2

2

2


b

y

a

x
 is 1

1

2

x
x

a
CDCADA   

Length of sub-normal at )( 1,1 yxP to the ellipse 1
2

2

2

2


b

y

a

x
 is  














 12

2

11 x
a

b
xxCBCDBD 1

2
12

2

)1( xex
a

b
 . 

 

Note  :   The tangent and normal to any point of an ellipse bisects respectively the internal and external angles 

between the focal radii of that point.  
 

Example: 36 Length of subtangent and subnormal at the point 












 
2,

2

35
of the ellipse 1

1625

22


yx

are 

 (a) 















3

10

2

35
, 

5

38
 (b) 
















3

10

2

35
, 

10

38
 (c) 
















3

12

2

35
, 

5

316
 (d) None of thee 

Solution: (a) Here 
2

35
,16,25 1

22 
 xba . Length of subtangent =

3

10

2

35

2

35

2/35

25
1

1

2




 x
x

a
.  

Length of subnormal  
5

38

2

35

25

16
12

2














 
 x

a

b
 

 5.2.19 Concyclic points  . 

Any circle intersects an ellipse in two or four points. They are called concyclic points and the sum of their eccentric 

angles is an even multiple of  . 

 

 

 

 

 

If  ,., be the eccentric angles of the four concyclic points on an ellipse, then  n2 , where n is 

any integer. 

B 

Y 

Y 

X 

X 

C D 

P(x1,y1) 

A 

A 

Q() P() 

S() R() 
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Note  :   The common chords of a circle and an ellipse are equally inclined to the axes of the ellipse. 

 

 Important Tips 

 The centre of a circle 02222  cfygxyx passing through the three points, on an ellipse 1
2

2

2

2


b

y

a

x
(whose eccentric angles are 

 ,,a ) is 












 


a

ba
g

4

22

 )cos(coscoscos   and












 


a

ab
f

4

22

 )sin(sinsinsin    

 CPP and CDD are conjugate diameters of an ellipse and is the eccentric angles of P. Then the eccentric angles of the point where the 

circle through DPP ,,  again cuts the ellipse is  32/  .  

 

 5.2.20 Reflection property of an Ellipse . 

 Let S and S be the foci and PN the normal at the point P of the ellipse, then SSQSSP  . Hence if an 

incoming light ray aimed towards one focus strike the concave side of the mirror in 

the shape of an ellipse then it will be reflected towards the other focus. 

 

 

 

 

Example: 37 A ray emanating from the point )0,3( is incident on the ellipse 4002516 22  yx  at the point P with ordinate 4. Then the 

equation of the reflected ray after first reflection is    

 (a) 1234  yx  (b) 1243  yx  (c) 1234  yx  (d) 1243  yx  

Solution: (a) For point P y-coordinate =4 

 Given ellipse is 4002516 22  yx  

 400)4(2516 22 x ,  0x  

 co-ordinate of P is (0, 4) 

 
25

9

25

16
12 e   

   
5

3
e  

    Foci )0,( ae  , i.e. )0,3(  

   Equation of reflected ray )..( PSei  is  1
43


yx
or 1234  yx . 
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B 
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A 
X 
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  

X 
X 

Y 

Y 
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1. If a bar of given length moves with its extremities on two fixed straight lines at right angles, then the locus of any point on bar marked on the 

bar describes a/an        [Orissa JEE 2003 ] 

(a) Circle  (b) Parabola  (c) Ellipse (d) Hyperbola  

2. If the eccentricity of an ellipse becomes zero, then it takes the form of  

(a) A circle (b) A parabola (c) A straight line (d) None of these  

3. The locus of a variable point whose distance from )0,2(  is 
3

2
 times its distance from the line ,

2

9
x  is [IIT Screening 1994] 

(a) Ellipse  (b) Parabola (c) Hyperbola (d) None of these  

4. If A and B are two fixed points and P is a variable point such that 4PBPA , where 4AB , then the locus of P is 

(a) A parabola  (b) An ellipse (c) A hyperbola (d) None of these  

5. Equation of the ellipse whose focus is )7,6(  directrix is 02  yx  and 3/1e  is  

(a) 05068876525 22  yxyxyx  (b) 05068876525 22  yxyxyx   

(c) 05068876525 22  yxyxyx  (d) None of these  

6. The locus of the centre of the circle 010sin2cos422   yxyx  is 

(a) An ellipse  (b) A circle  (c) A hyperbola (d) A parabola  

 

 

 

 

7. The equation 3032 22  yx  represents  [MP PET 1988] 

(a) A circle  (b) An ellipse (c) A hyperbola (d) A parabola  

8. The equation 01
52

22





 r

y

r

x
 represents an ellipse, if  [MP PET 1995] 

(a) 2r  (b) 52  r  (c) 5r  (d) None of these  

9. Equation of the ellipse with eccentricity 
2

1
 and foci at )0,1(  is [MP PET 2002] 

(a) 1
43

22


yx

 (b) 1
34

22


yx

 (c) 
3

4

34

22


yx

 (d) None of these  

10. The equation of  the ellipse whose foci are )0,5(  and one of its directrix is 365 x , is  

(a) 1
1136

22


yx

 (b) 1
116

22


yx

 (c) 1
116

22


yx

 (d) None of these  

11. The equation of ellipse whose distance between the foci is equal to 8 and distance between the directrix  is 18, is 

BBaassiicc  LLeevveell 

Definition of the Ellipse 

BBaassiicc  LLeevveell 

Standard and other forms of an Ellipse, Terms related to an Ellipse 
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(a) 18095 22  yx  (b) 18059 22  yx  (c) 1809 22  yx  (d) 18095 22  yx   

12. The equation of the ellipse whose one of the vertices is )7,0(  and the corresponding directrix is 12y , is  

(a) 465514495 22  yx  (b) 465595144 22  yx  (c) 1368014495 22  yx  (d) None of these  

13. The equation of the ellipse whose centre is at origin and which passes through the points )1,3(  and )2,2(   is 

(a) 3235 22  yx  (b) 3253 22  yx  (c) 3235 22  yx  (d) 03253 22  yx  

14. An ellipse passes through the point )1,3(  and its eccentricity is 
5

2
. The equation of the ellipse is  

(a) 3253 22  yx  (b) 2553 22  yx  (c) 43 22  yx  (d) 93 22  yx   

15. If the centre, one of the foci and semi- major axis of an ellipse be (0, 0), (0, 3) and 5 then its equation is   [AMU 1981] 

(a) 1
2516

22


yx

 (b) 1
1625

22


yx

 (c) 1
259

22


yx

 (d) None of these  

16. The equation of the ellipse whose latus rectum is 8 and whose eccentricity is 
2

1
, referred to the principal axes of coordinates, is 

 [MP PET 1993] 

(a) 1
3218

22


yx

 (b) 1
98

22


yx

 (c) 1
3264

22


yx

 (d) 1
2416

22


yx

  

17. The lengths of major and minor axes of an ellipse are 10 and 8 respectively and its major axis is along the y-axis. The equation of the ellipse 

referred to its centre as origin is  

(a) 1
1625

22


yx

 (b) 1
2516

22


yx

 (c) 1
64100

22


yx

 (d) 1
10064

22


yx

   

18. The equation of the ellipse whose vertices are )0,5(  and foci are )0,4(  is 

(a) 225259 22  yx  (b) 225925 22  yx  (c) 19243 22  yx  (d) None of these  

19. The latus rectum of an ellipse is 10 and the minor axis is equal to the distance between the foci. The equation of the ellipse is 

(a) 1002 22  yx  (b) 102 22  yx  (c) 1002 22  yx  (d) None of these  

20. The eccentricity of the ellipse 3694 22  yx , is   [MP PET 2000] 

(a) 
32

1
 (b) 

3

1
 (c) 

3

5
 (d) 

6

5
  

21. Eccentricity of the conic 112716 22  yx  is [MNR 1981] 

(a) 
7

3
 (b) 

16

7
 (c) 

4

3
 (d) 

3

4
  

22. Eccentricity of the ellipse 225259 22  yx  is  [Kerala (Engg.) 2002] 

(a) 
5

3
 (b) 

5

4
 (c) 

25

9
 (d) 

5

34
  

23. The eccentricity of the ellipse 4001625 22  yx  is [MP PET 2001] 

(a) 
5

3
 (b) 

3

1
 (c) 

5

2
 (d) 

5

1
  

24. For the ellipse 1
2864

22


yx

, the eccentricity is [MNR 1974] 

(a) 
4

3
 (b) 

3

4
 (c) 

7

2
 (d) 

3

1
   

25. If the latus rectum of an ellipse be equal to half of its minor axis, then its eccentricity is [MP PET 1991, 1997; Karnataka CET  2000] 
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(a) 
2

3
 (b) 

2

3
 (c) 

3

2
 (d) 

3

2
  

26. If the length of the major axis of an ellipse is three times the length of its minor axis, then its eccentricity is   [EAMCET 1990] 

(a) 
3

1
 (b) 

3

1
 (c) 

2

1
 (d) 

3

22
  

27. The length of the latus rectum of an ellipse is 
3

1
 of the major axis. Its eccentricity is  [EMACET 1991] 

(a) 
3

2
 (b) 

3

2
 (c) 

37

345 
 (d) 

4

4

3








  

28. Eccentricity of the ellipse whose latus rectum is equal to the distance between two focus points, is  

(a) 
2

15 
 (b) 

2

15 
 (c) 

2

5
 (d) 

2

3
  

29. If the distance between the foci of an ellipse be equal to its minor axis, then its eccentricity is 

(a) 
2

1
 (b) 

2

1
 (c) 

3

1
 (d) 

3

1
  

30. The length of the latus rectum of the ellipse 1
4936

22


yx

 is [Karnataka CET 1993] 

(a) 
6

98
 (b) 

7

72
 (c) 

14

72
 (d) 

12

98
  

31. For the ellipse 1243 22  yx , the length of latus rectum is  [MNR 1973] 

(a) 
2

3
 (b) 3  (c) 

3

8
 (d) 

2

3
  

32. The length of the latus rectum of the ellipse 149 22  yx , is [MP PET 1999] 

(a) 
2

3
 (b) 

3

8
 (c) 

9

4
 (d) 

9

8
  

33. In an ellipse, minor axis is 8 and eccentricity is 
3

5
. Then major axis is [Karnataka CET 2002] 

(a) 6 (b) 12 (c) 10 (d) 16  

34. The distance between the foci of an ellipse is 16 and eccentricity is 
2

1
. Length of the major axis of the ellipse is  [Karnataka CET 2001] 

(a) 8 (b) 64 (c) 16 (d) 32  

35. If the eccentricity of an ellipse be 2/1 , then its latus rectum  is equal to its 

(a) Minor axis (b) Semi-minor axis (c) Major axis (d) Semi-major axis   

36. If the distance between a focus and corresponding directrix of an ellipse be 8 and the eccentricity be 2/1 , then the length of the minor axis is 

(a) 3 (b) 24  (c) 6 (d) None of these  

37. The sum of focal distances of any point on the ellipse with major and minor axes as 2a and 2b respectively, is equal to [MP PET 2003] 

(a) 2a (b) 
b

a
2  (c) 

a

b
2  (d) 

a

b 2

  

38. P is any point on the ellipse 324369 22  yx  whose foci are S and S' . Then PSSP '  equals     [DCE 1999] 

(a) 3 (b) 12 (c) 36 (d) 324  
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39. The foci of 4002516 22  yx  are  [BIT Ranchi 1996] 

(a) )0,3(  (b) )3,0(   (c) )3,3(   (d) )3,3(   

40. In an ellipse 4559 22  yx , the distance between the foci is  [Karnataka CET 2002] 

(a) 54  (b) 53  (c) 3 (d) 4  

41. The distance between the directrices of the ellipse 1
2036

22


yx

 is 

(a) 8 (b) 12 (c) 18 (d) 24  

42. If the eccentricity of the two ellipse 1
25169

22


yx

, and 1
2

2

2

2


b

y

a

x
 are equal, then the value of a/b is  [UPSEAT 2001] 

(a) 
13

5
 (b) 

13

6
 (c) 

5

13
 (d) 

6

13
  

43. The equation of the ellipse whose one focus is at (4, 0) and whose eccentricity is 4/5, is [Karnataka CET 1993] 

(a) 1
53 2

2

2

2


yx

 (b) 1
35 2

2

2

2


yx

 (c) 1
45 2

2

2

2


yx

 (d) 1
54 2

2

2

2


yx

  

44. S and T are the foci of an ellipse and B is an end of the minor axis. If  STB is an  equilateral triangle, the eccentricity of the ellipse is    

 [EMACET 1992; DCE 1995] 

(a) 
4

1
 (b) 

3

1
 (c) 

2

1
 (d) 

3

2
   

45. If C is the centre of the ellipse 144169 22  yx  and S is one focus, the ratio of CS to semi-major axis, is 

(a) 16:7  (b) 4:7  (c) 7:5  (d) None of these  

46. If  10.. RL , distance between foci = length of minor axis, then equation of ellipse is  

(a) 1
10050

22


yx

 (b) 1
50100

22


yx

 (c) 1
2050

22


yx

 (d) None of these  

47. Line joining foci subtends an angle of 90° at an extremity of minor axis, then eccentricity is 

(a) 
6

1
 (b) 

3

1
 (c) 

2

1
 (d) None of these  

48. If foci are points )1,0(),1,0(   and minor axis is of length 1, then equation of ellipse is 

(a) 1
4/54/1

22


yx

 (b) 1
4/14/5

22


yx

 (c) 1
4/14/3

22


yx

 (d) 1
4/34/1

22


yx

  

49. The eccentricity of the ellipse 195 22  yx  is  [EMACET 2000] 

(a) 
3

2
 (b) 

4

3
 (c) 

5

4
 (d) 

2

1
  

50. For the ellipse 94 22  yx  [Roorkee 1999] 

(a) The eccentricity is 
2

1
 (b) The latus rectum is 

3

2
 (c) A focus is )0,33(  (d) A directrix is 32x   

51. The sum of the distances of any point on the ellipse 2443 22  yx  from its foci is  [Kerala (Engg.) 2001] 

(a) 28  (b) 24  (c) 216  (d) None of these  

52. The sum of the focal distances from any point on the ellipse 144169 22  yx  is  [Roorkee 1997; Pb.CET 2002] 

(a) 32 (b) 18 (c) 16 (d) 8  
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53. The distance of a focus of  the ellipse  144169 22  yx  from an end of the minor axis is  

(a) 
2

3
 (b) 3 (c) 4  (d) None of these 

54. The equation of ellipse in the form 1
2

2

2

2


b

y

a

x
, given the eccentricity to be 

3

2
 and latus rectum 

3

2
 is   [BIT Ranchi 1998] 

(a) 94525 22  yx  (b) 9425 22  yx  (c) 94525 22  yx  (d) 1425 22  yx   

55. The equation of the ellipse with axes along the x-axis and the y-axis, which passes through the points P (4, 3) and Q (6, 2) is 

(a) 1
1350

22


yx

 (b) 1
1352

22


yx

 (c) 1
5213

22


yx

 (d) 1
1752

22


yx

  

56. P is a variable point on the ellipse 1
2

2

2

2


b

y

a

x
 with AA' as the major axis. Then the maximum value of the area of the triangle APA' is  

(a) ab (b) 2ab (c) 
2

ab
 (d) None of these  

57. The latus rectum of the ellipse 1sectan 2222   yx  is 1/2 then )0(    is equal to  

(a) 12/  (b) 6/  (c) 12/5  (d) None of these  

 

 

 

58. An ellipse is described by using an endless string which is passed over two pins. If the axes are 6 cm and 4 cm, the necessary length of the 

string and the distance between the pins respectively in cm, are   [MNR 1989] 

(a) 52,6  (b) 5,6  (c) 52,4  (d) None of these  

59. A man running round a race-course notes that the sum of the distances of two flag-posts from him is always 10 meters and the distance 

between the flag-posts is 8 meters. The area of the path he encloses in square metres is [MNR 1991; UPSEAT 2000] 

(a) 15 (b) 12 (c) 18  (d) 8  

60. The equation 1
11

22





 r

y

r

x
, 1r  represents  [IIT 1981] 

(a) An ellipse (b) A hyperbola (c) A circle (d) An imaginary ellipse  

61. The radius of the circle having its centre at (0,3) and passing through the foci of the ellipse 1
916

22


yx

, is   [IIT 1995] 

(a) 3 (b) 3.5 (c) 4 (d) 12   

62. The centre of an ellipse is C and PN is any ordinate and AA , are the end points of major axis, then the value of 
NAAN

PN

.

2

is    

(a) 
2

2

a

b
 (b) 

2

2

b

a
 (c) 

22 ba   (d) 1  

63. Let P be a variable point on the ellipse 1
1625

22


yx

with foci at S and S  .  If A be the area of triangle SPS  , then the maximum value of A 

is   

(a) 24 sq. units (b) 12 sq. units (c) 36 sq. units (d) None of these  

64. The eccentricity of the ellipse which meets the straight line 1
27


yx
on the axis of x and the straight line 1

53


yx
on the axis of y and 

whose axes lie along the axes of coordinates, is     

AAddvvaannccee  LLeevveell 
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(a) 
7

23
 (b) 

7

62
 (c) 

7

3
 (d) None of these  

65. If the focal distance of an end of the minor axis of an ellipse (referred to its axes as the axes of x and y respectively) is k and the distance 

between its foci is 2h, then its equation is   

(a) 1
2

2

2

2


h

y

k

x
 (b) 1

22

2

2

2





hk

y

k

x
 (c) 1

22

2

2

2





kh

y

k

x
 (d)  1

22

2

2

2





hk

y

k

x
 

66. If (5, 12) and (24, 7) are the foci of a conic passing through the origin, then the eccentricity of conic is    

(a) 
38

386
 (b) 

12

386
 (c) 

13

386
 (d)  

25

386
 

67. The maximum area of an isosceles triangle inscribed in the ellipse 1
2

22


 b

y

a

x
with the vertex at one end of the major axis is   

 [Roorkee 1994, Him. CET 2002 ] 

(a) ab3  (b) ab
4

33
 (c) ab

4

35
 (d) None of these  

68. The radius of the circle passing through the foci of the ellipse 1
916

22


yx

and having its centre (0, 3) is [IIT  1995] 

(a) 4 (b) 3 (c) 12  (d) 
2

7
  

69. The locus of extremities of the latus rectum of the family of ellipse 
22222 bayxb  is  

(a) 22 aayx   (b) 22 bayx   (c) 22 aayx   (d)  22 bayx   

 

 

 

 

70. The equation of the ellipse whose centre is (2,–3), one of the foci is (3, –3) and the corresponding vertex is (4, –3) is  

(a) 1
4

)3(

3

)2( 22





 yx

 (b) 1
3

)3(

4

)2( 22





 yx

 (c) 1
43

22


yx

 (d) None of these  

71. The equation of an ellipse,  whose vertices are (2, –2), (2, 4) and eccentricity ,
3

1
is  [Karnataka CET 1999] 

(a) 1
8

)1(

9

)2( 22





 yx

 (b) 1
9

)1(

8

)2( 22





 yx

 (c) 1
9

)1(

8

)2( 2





  yx

 (d)  1
8

)1(

9

)2( 22





 yx

 

72. The equation of an ellipse whose eccentricity 1/2 is and the vertices are (4, 0) and (10, 0) is   

(a) 01204243 22  xyx   (b) 01204243 22  xyx  

(c) 01204243 22  xyx   (d)  01204243 22  xyx  

73. For the ellipse 058643 22  yxyx  [BTT Ranchi 2000] 

(a) Centre is (2, –1)   (b) Eccentricity is 
3

1
  

(c) Foci are(3, 1) and (–1, 1)   (d) Centre is (1, –1), ,
2

1
e foci are (3, –1) and (–1, –1) 

74. The eccentricity of the ellipse 01621859 22  yxyx  [EAMCET 2003] 

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

BBaassiicc  LLeevveell 

Special form of an Ellipse, Parametric equation of an Ellipse 
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75. The eccentricity of the ellipse 1
25

)1(

9

)1( 22





 yx

is  [AMU 1999] 

(a) 4/5 (b) 3/5 (c) 5/4 (d) Imaginary   

76. The eccentricity of the ellipse 03059 22  yyx , is  [MNR 1993] 

(a) 
3

1
 (b) 

3

2
 (c) 

4

3
 (d) None of these  

77. The eccentricity of the ellipse 0436894 22  yxyx is  [MP PET 1996] 

(a) 
6

5
 (b) 

5

3
 (c) 

3

2
 (d) 

3

5
  

78. The eccentricity of the curve represented by the equation 02322 22  yxyx is  [Roorkee 1998] 

(a) 0 (b) 1/2 (c) 2/1  (d) 2   

79. The centre of the ellipse 1
16

)(

9

)2( 22





 yxyx

, is  [EAMCET 1994] 

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

80. The centre of the ellipse 061541694 22  yxyx is [MP PET 1992] 

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

81. Latus rectum of ellipse 0436894 22  yxyx is  [MP PET 1989] 

(a) 3/8  (b) 3/4  (c) 
3

5
 (d) 3/16   

82. The length of the axes of the conic 014649 22  yxyx , are [Orissa JEE 2002] 

(a) 9,
2

1
 (b) 

5

2
,3  (c) 

3

2
,1  (d) 2,3   

83. Equations )(sin,cos babyax   represent a conic section whose eccentricity e is given by    

(a) 
2

22
2

a

ba
e


  (b) 

2

22
2

b

ba
e


  (c) 

2

22
2

a

ba
e


  (d) 

2

22
2

b

ba
e


   

84. The curve with parametric equations 32,cos41  yx  sin is  

(a) An ellipse (b) A parabola  (c) A hyperbola  (d) A circle  

85. The equations byax  ,cos ba  ,20,sin  , represent  

(a) An ellipse (b) A parabola (c) A circle (d) A hyperbola  

86. The curve represented by )sin(cos5),sin(cos2 ttyttx  is   [EAMCET 2000] 

(a) A circle (b) A parabola (c) An ellipse (d) A hyperbola  

87. The equations Rt
t

bt
y

t

t
ax 





















 ;

1

2
,

1

1
22

2

 represent   

(a) A circle (b) An ellipse (c) A parabola (d) A hyperbola  

88. The eccentricity of the ellipse represented by 01751501625 22  xyx is  [JMIEE 2000] 

(a) 
5

2
 (b) 

5

3
 (c) 

5

4
 (d) None of these  

89. The set of values of a for which 
222 )1125()213()113(  yxayx represents an ellipse is  

(a) 1< a < 2 (b) 0<a<1 (c) 2< a < 3 (d)  None of these 
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90. The parametric representation of a point on the ellipse whose foci are (–1, 0) and (7, 0) and eccentricity 1/2  is  

(a) )sin34,cos83(   (b) )sin34,cos8(   (c) )sin8,cos343(   (d)  None of these 

91. If )(P and 







 



2
Q are two points on the ellipse ,1

2

2

2

2


b

y

a

x
then locus of the mid-point of PQ is   

(a) 
2

1
2

2

2

2


b

y

a

x
 (b) 4

2

2

2

2


b

y

a

x
 (c) 2

2

2

2

2


b

y

a

x
 (d)  None of these 

 

 

 

 

92. The line 0 nmylx will be a tangent to the ellipse ,1
2

2

2

2


b

y

a

x
if   

(a) 22222 nmbla   (b) 222 nbmal   (c) nmbla  22  (d) None of these  

93. The line pyx   sincos will be a tangent to the conic ,1
2

2

2

2


b

y

a

x
if [Roorkee 1978] 

(a)  22222 cossin bap    (b) 222 bap    

(c)  22222 cossin abp    (d)  None of these 

94. The equations of the tangents of the ellipse 144169 22  yx , which passes through the point (2, 3) is [MP PET 1996] 

(a) 5,3  yxy  (b) 5,3  yxy  (c) 3,4  yxy  (d) 3,4  yxy   

95. The equation of the tangent to the conic 0112822  yxyx at (2, 1) is  [Karnataka CET 1993] 

(a) 02 x  (b) 012 x  (c) 02 x  (d) 01  yx   

96. The position of the point (1, 3) with respect to the ellipse 061541694 22  yxyx is  [MP PET 1991] 

(a) Outside the ellipse (b) On the ellipse (c) On the major axis (d) On the minor axis  

97. The ellipse 1
2

2

2

2


b

y

a

x
and the straight line cmxy  intersect in real points only if  [MNR 1984, 1995] 

(a) 
2222 bcma   (b) 

2222 bcma   (c) 
2222 bcma   (d) bc    

98. If the line cmxy  touches the ellipse 1
2

2

2

2


a

y

b

x
, then c= [MNR 1975; MP PET 1994,95,99] 

(a) 222 amb   (b) 222 bma   (c) 222 amb   (d)  222 bma   

99. If the line cxy  2 be a tangent to the ellipse 1
48

22


yx

, then c= [MNR 1979; DCE 2000] 

(a) 4  (b) 6  (c) 1  (d) 8   

100. The equation of the tangent to the ellipse 1616 22  yx making an angle of 
o60 with x-axis 

(a) 073  yx  (b) 073  yx  (c) 073  yx  (d) None of these  

101. The position of the point (4, –3) with respect to the ellipse 2052 22  yx is   

(a) Outside the ellipse (b) On the ellipse (c) On the major axis (d)  None of these 

102. The angle between the pair of tangents drawn to the ellipse 523 22  yx from the point (1, 2) is  [MNR 1984] 

(a) 








5

12
tan 1

 (b) )56(tan 1
 (c) 
















5

12
tan 1

 (d) )512(tan 1
  

BBaassiicc  LLeevveell 

Position of a point, Tangents, Pair of tangents, and Director circle of an Ellipse 
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103. If any tangent to the ellipse 1
2

2

2

2


b

y

a

x
cuts off intercepts of length h and k on the axes, then 

2

2

2

2

k

b

h

a
  

(a) 0 (b) 1 (c) –1 (d)  None of these 

104. The equation of the tangents drawn at the ends of the major axis of the ellipse 03059 22  yyx , are [MP PET 1999] 

(a) 3y  (b) 5x  (c) 6,0  yy  (d)  None of these 

105. The locus of the point of intersection of mutually perpendicular tangent to the ellipse 1
2

2

2

2


b

y

a

x
, is  [MP PET 1995] 

(a) A straight line (b) A parabola (c) A circle (d) None of these 

106. Two perpendicular tangents drawn to the ellipse 1
1625

22


yx

intersect on the curve  

(a) 
e

a
x   (b) 4122  yx  (c) 922  yx  (d) 4122  yx  

107. The product of the perpendiculars drawn from the two foci of an ellipse to the tangent at any point of the ellipse is  [EAMCAT 2000] 

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

108. The equations of the tangents to the ellipse ,534 22  yx which are inclined at o60 to the axis of x are  

(a) 
12

65
3  xy  (b) 

65

12
3  xy  (c) 

12

65

3


x
y  (d) None of these  

109. If the straight line cxy  4 is a tangent to the ellipse 1
48

22


yx

, then c will be equal to   

(a) 4  (b) 6  (c) 1  (d) )132(   

110. Tangents are drawn to the ellipse 3253 22  yx and 450925 22  yx passing through the point (3, 5). The number of such tangents are  

  

(a) 2 (b) 3 (c) 4 (d) 0  

111. If 2
b

y

a

x
touches the ellipse 1

2

2

2

2


b

y

a

x
, then its eccentric angle  is equal to   [EAMCET 1995] 

(a) 
o0  (b) 

o90  (c) 
o45  (d) 

o60   

112. Locus of point of intersection of tangents at )sin,cos(  ba and )sin,cos(  ba for the ellipse 1
2

2

2

2


b

y

a

x
is  [IIIT Allahabad 2001] 

(a) A circle (b) A straight line (c) An ellipse (d) A parabola  

113. The equation of the tangent at the point )4/1,4/1( of the ellipse 1
124

22


yx

is   

(a) 483  yx  (b) 33  yx  (c) 163  yx  (d) None of these  

114. If 1F and 2F be the feet of the perpendiculars from the foci 1S and 2S of an ellipse 1
35

22


yx

on the tangent at any point P on the ellipse, 

then ))(( 2211 FSFS is equal to    

(a) 2 (b) 3 (c) 4 (d) 5  

115. Equations of tangents to the ellipse 1
49

22


yx

, which cut off equal intercepts on the axes is  

(a) 13 xy  (b) 13 xy  (c) 13 xy  (d)  13 xy  
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116. The line 2atx  meets the ellipse 1
2

2

2

2


b

y

a

x
in the real points , if   

(a) |t|< 2 (b) 1|| t  (c) 1|| t  (d) None of these  

 

 

117. The locus of mid points of parts in between axes and tangents of ellipse 1
2

2

2

2


b

y

a

x
will be [UPSEAT 1999] 

(a) 1
2

2

2

2


y

b

x

a
 (b) 2

2

2

2

2


y

b

x

a
 (c) 3

2

2

2

2


y

b

x

a
 (d) 4

2

2

2

2


y

b

x

a
  

118. The angle of intersection of ellipse 1
2

2

2

2


b

y

a

x
and circle ,22 abyx  is  

(a) 






 

ab

ba1tan  (b) 






 

ab

ba1tan  (c) 











 

ab

ba1tan  (d)  











 

ab

ba1tan  

119. Locus of the foot of the perpendicular drawn from the centre upon any tangent to the ellipse ,1
2

2

2

2


b

y

a

x
is    

(a) 2222222 )( yaxbyx    (b) 2222222 )( yaxbyx   

(c) 
2222222 )( ybxayx    (d)  

2222222 )( ybxayx   

120. If a tangent having slope of 
3

4
 to the ellipse 1

3218

22


yx

intersects the major and minor axes in points A and B respectively, then the area 

of OAB is equal to (O is centre of the ellipse) 

(a) 12 sq. units (b) 48 sq. units (c) 64 sq. units (d) 24 sq. units  

121. Tangent is drawn to ellipse 1
27

2
2

 y
x

 at )sin,cos33(  (where 









2
,0


 ). Then the value of  such that sum of intercepts on axes 

made by this tangent is minimum, is [IIT Screening 2003] 

(a) 3/  (b) 6/  (c) 8/  (d) 4/   

122. If the tangent at the point 













 sin

11

16
,cos4 to the ellipse 2561116 22  yx is also a tangent to the circle ,15222  xyx then the 

value of  is   

(a) 
2


  (b) 

4


  (c) 

3


  (d) 

6


   

123. An ellipse passes through the point (4, –1) and its axes are along the axes of co-ordinates. If the line 0104  yx is a tangent to it, then 

its equation is 

(a) 1
5100

22


yx

 (b) 1
4/580

22


yx

 (c) 1
520

22


yx

 (d)  None of these 

124. The sum of the squares of the perpendiculars on any tangent to the ellipse 1// 2222  byax from two points on the minor axis each 

distance 22 ba  from the centre is   

(a) 
2a  (b) 

2b  (c) 
22a  (d) 

22b   

125. The tangent at a point P )sin,cos(  ba of an ellipse 1// 2222  byax , meets its auxiliary circle in two points, the chord joining which 

subtends a right angle at the centre, then the eccentricity of the ellipse is     

(a) 
12 )sin1(    (b) 

2/12 )sin1(    (c) 
2/32 )sin1(    (d) 

22 )sin1(     
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126. The locus of the point of intersection of tangents to an ellipse at two points, sum of whose eccentric angles is constant is   

(a) A parabola (b) A circle (c) An ellipse (d) A straight line  

127. The sum of the squares of the perpendiculars on any tangents to the ellipse 1
2

2

2

2


b

y

a

x
 from two points on the minor axis each at a 

distance ae from the centre is   

(a) 22a  (b) 22b  (c) 22 ba   (d) 22 ba    

128. The equation of the circle passing through the points of intersection of ellipse 1
2

2

2

2


b

y

a

x
and 1

2

2

2

2


a

y

b

x
is   

(a) 222 ayx   (b) 222 byx   (c) 
22

22
22

ba

ba
yx


  (d) 

22

22
22 2

ba

ba
yx


   

129. The slope of a common tangent to the ellipse 1
2

2

2

2


b

y

a

x
and a concentric circle of radius r is    

(a) 
22

22
1tan

ra

br



  (b) 
22

22

ra

br




 (c) 


















22

22

ra

br
 (d) 

22

22

br

ra




  

130. The tangents from which of the following points to the ellipse 2045 22  yx are perpendicular 

(a) )22,1(  (b) )1,22(  (c) )5,2(  (d) )2,5(   

 

 

 

 

131. The line cmxy  is a normal to the ellipse 1
2

2

2

2


b

y

a

x
, if c =  

(a) – )2( 2bmam   (b) 
222

22 )(

mba

mba




 (c) 

222

22 )(

mba

mba




  (d) 

22

22 )(

ba

mba




  

132.   The line 0 nmylx is a normal to the ellipse ,1
2

2

2

2


b

y

a

x
if  [DCE 2000] 

(a) 
2

22

2

2

2

2 )(

n

ba

l

b

m

a 
  (b) 

2

222

2

2

2

2 )(

n

ba

m

b

l

a 
  (c) 

2

222

2

2

2

2 )(

n

ba

m

b

l

a 
  (d)  None of these 

133. If the line pyx   sincos be a normal to the ellipse ,1
2

2

2

2


b

y

a

x
then [MP PET 2001] 

(a) 
2222222 )sincos( babap    (b)  22222222 )sincos( babap    

(c) 
2222222 )cosecsec( babap    (d) 

22222222 )()cosecsec( babap     

134. The equation of the normal at the point (2, 3) on the ellipse 180169 22  yx , is  [MP PET 2000] 

(a) 1083  xy  (b) 0783  xy  (c) 0738  xy  (d) 0723  yx   

135. The eccentric angles of the extremities of latus-rectum of the ellipse 1
2

2

2

2


b

y

a

x
are given by   

(a) 









b

ae1tan  (b) 









a

be1tan  (c) 









ae

b1tan  (d) 









be

a1tan   
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136. The number of normals that can be drawn from a point to a given ellipse is   

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

137. The eccentric angle of a point on the ellipse 1
26

22


yx

, whose distances from the centre of the ellipse is 2, is  

(a) 
4


 (b) 

2

3
 (c) 

3

5
 (d) 

6

7
  

 

 

138. If the normal at the point )(P to the ellipse 1
514

22


yx

intersects it again at the point )2( Q , then cos is equal to   

(a) 
3

2
 (b)

3

2
  (c) 

2

3
 (d) 

2

3
   

139. If the normal at any point P on the ellipse 1
2

2

2

2


b

y

a

x
meets the coordinates axes in G and g respectively, then PG : Pg= 

(a) ba :  (b) 22 : ba  (c) 22 : ab  (d) ab :   

140. If  and  are eccentric angles of the ends of a focal chord of the ellipse 1
2

2

2

2


b

y

a

x
, then 

2
tan



2
tan


is equal to   

(a) 
e

e





1

1
 (b) 

1

1





e

e
 (c) 

1

1





e

e
 (d)  None of these 

141. If the normal at one end of the latus-rectum of an ellipse 1
2

2

2

2


b

y

a

x
passes through the one end of the minor axis, then   

(a) 0124  ee  (b) 012  ee  (c) 012  ee  (d) 0124  ee   

142. The line 32  yx  cuts the ellipse 54 22  yx at P and Q . If  be the angle between the normals at these points, then tan =  

 [DCE 1995]  

(a) 1/2 (b) 3/4 (c) 3/5 (d) 5  

143. The eccentric angles of extremities of a chord of an ellipse 1
2

2

2

2


b

y

a

x
are 1 and 2 . If this chord passes through the focus, then  

(a) 0
1

1

2
tan

2
tan 21 






e

e
  (b) 

2
cos.

2
cos 2121  




e  

(c) 
)sin(

sinsin

21

21








e    (d) 

1

1

2
cot.

2
cot 21






e

e
  

144. Let 21 , FF be two foci of the ellipse and PT and PN be the tangent and the normal respectively to the ellipse at point P then 

(a) PN bisects 21PFF    (b) PT bisects 21PFF   

(c) PT bisects angle )180( 21 PFFo   (d) None of these  

145. If CF is the perpendicular from the centre C of the ellipse 1
2

2

2

2


b

y

a

x
on the tangent at any point P and G is the point when the normal at P 

meets the major axis, then CF. PG= 

(a) 
2a  (b) ab  (c) 

2b  (d) 
3b   
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220 Conic Section : Ellipse 

146. The equation of the chord of the ellipse 2052 22  yx which is bisected at the point (2, 1)is  

(a) 01354  yx  (b) 1354  yx  (c) 01345  yx  (d) None  of these  

147. If the chords of contact of tangents from two points ),( 11 yx and ),( 22 yx to the ellipse 1
2

2

2

2


b

y

a

x
are at right angles, then 

21

21

yy

xx
is equal to  

(a) 
2

2

b

a
 (b) 

2

2

a

b
  (c) 

4

4

b

a
  (d) 

4

4

a

b
   

148. Chords of an ellipse are drawn through the positive end of the minor axis. Then their mid-point lies on  

(a) A circle (b) A parabola (c) An ellipse (d) A hyperbola  

149. The length of the common chord of the ellipse 1
4

)2(

9

)1( 22





 yx

and the circle 1)2()1( 22  yx is  

(a) Zero (b) One (c) Three (d) Eight  

 

 

150. If 
2

2

21 tantan
b

a
 , then the chord joining two points 1 and 2 on the ellipse 1

2

2

2

2


b

y

a

x
will subtend a right angle at  

(a) Focus (b) Centre (c) End of the major axis (d) End of the minor axis  

151. If  and  are the eccentric angles of the ends of a focal chord of the ellipse ,1
2

2

2

2


b

y

a

x
then  

(a) 
2

cos
2

cos
 




e  (b) 0
2

cos
2

cos 



 

e  (c) 
2

cos
2

cos
 




e  (d) None of these  

 

 

 

 

152. With respect to the ellipse ,123 22  yx the pole of the line 129  yx  is  

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

153. In the ellipse 1
2

2

2

2


b

y

a

x
, the equation of diameter conjugate to the diameter ,x

a

b
y  is  

(a) x
a

b
y   (b) x

b

a
y   (c) y

a

b
x   (d) None of these  

154. If CP and CD are semi conjugate diameters of the ellipse 1
2

2

2

2


b

y

a

x
, then 

22 CDCP  = 

(a) ba   (b) 
22 ba   (c) 

22 ba   (d) 22 ba    

155. The eccentricity of an ellipse whose pair of a conjugate diameter are xy  and xy 23  is  

 (a) 2/3 (b) 1/3 (c) 3/1  (d)  None of these 

156. If eccentric angle of one diameter is 
6

5
, then eccentric angle of conjugate diameter is  

(a) 
3

2
 (b) 

3

4
 (c) 

3

2
or 

3

4
 (d)  None of these 
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157. For the ellipse 1
2

2

2

2


b

y

a

x
, the equation of the diameter conjugate to 0 byax is   

(a) 0 aybx  (b) 0 aybx  (c) 033  xbya  (d) 033  xbya   

158. Equation of equi-conjugate diameter for an ellipse 
1625

22 yx
 is 

(a) yx
4

5
  (b) xy

4

5
  (c) yx

16

25
  (d)  None of these 

 

 

159. The locus of the point of intersection of tangents at the ends of semi-conjugate diameter of ellipse is  

(a) Parabola (b) Hyperbola (c) Circle (d) Ellipse  

160. AB is a diameter of 259 22  yx . The eccentric angle of A is 6/ . Then the eccentric angle of B is  

(a) 6/5  (b) 6/5  (c) 3/2  (d) None of these  

161. If the points of intersection of the ellipse 1
2

2

2

2


b

y

a

x
 and  1

2

2

2

2


q

y

p

x
be the extremities of the conjugate diameter of first ellipse, then 

 (a) 2
2

2

2

2


q

y

p

x
 (b) 1

2

2

2

2


q

b

p

a
 (c) 1

q

b

p

a
 (d) 2

2

2

2

2


q

b

p

a
 

 

 

 

*** 

 

AAddvvaannccee  LLeevveell 



 
 

 
 222 Conic Section : Ellipse 

 

 

 

 

 

 

 

 
 

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

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

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

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

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

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

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

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

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

a c c a a c b b b a a a c a c c c a b c 

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

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

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

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

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

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

161  

d 
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Chapter 

5.3 

Apollonius writes Conics in which he 

introduces the terms "parabola", " ellipse" and 

"hyperbola".  

De Beaune writes Notes brieves which contains 

the many results on "Cartesian geometry", in 

particular giving the now familiar equations for 

hyperbolas, parabolas and ellipses.  

The hyperbola is also useful for describing the 

path of an alpha particle in the electric field of 
the nucleus of an atom.  

Hyperbola has its application in the field of 

Ballistics. Suppose a gun is fired. If the sound 
reaches two listening posts, situated at two foci 

of the hyperbola at different times, from the time 

difference, the distance between the two listening 

posts (two foci) can be calculated.  
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 5.3.1 Definition. 

 A hyperbola is the locus of a point in a plane which moves in the plane in such a way that the ratio of its distance 

from a fixed point in the same plane to its distance from a fixed line is always constant 

which is always greater than unity. 

 Fixed point is called focus, fixed straight line is called directrix and the constant 

ratio is called eccentricity of the hyperbola. Eccentricity is denoted by e and e > 1. 

 A hyperbola is the particular case of the conic  

   0222 22  cfygxbyhxyax  

 When ,  02 222  chbgaffghabc i.e., 0  and abh 2
. 

 

 Let ),( khS  is the focus, directrix is the line 0 cbyax  and the eccentricity is e. Let ),( 11 yxP  be a point which 

moves such that PMeSP .  

     
22

112
1

2
1 .)()(

ba

cbyax
ekyhx




  

     2
11

22
1

2
1

22 )(])()[()( cbyaxekyhxba   

 Hence, locus of ),( 11 yx  is given by 222222 )(])()[()( cbyaxekyhxba    

 Which is a second degree equation to represent a hyperbola (e > 1). 
 

 

Example: 1 The equation of the conic with focus at (1, – 1), directrix along 01  yx  and with eccentricity 2  is  

 [EAMCET 1994; DCE 1998] 

(a) 122  yx  (b) 1xy  (c) 01442  yxxy  (d) 01442  yxxy  

Solution: (c) Here, focus (S) = (1, –1), eccentricity (e)= 2   

 From definition , PMeSP   

 
22

22

11

)1.(2
)1()1(






yx
yx   

  22 )1()1(  yx  = 2)1(  yx   01442  yxxy , which is the required equation of conic (Rectangular hyperbola) 

Example: 2 The centre of the hyperbola 02529616369 22  yyxx  is    [Karnataka CET 1993] 

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

Solution: (a) Here ,9a  ,16b  0h , 18g , 48f  , 252c  

 Centre of hyperbola = 















22

,
hab

afgh

hab

bghf
 = 



















0)16)(9(

)48()9()0()18(
,

0)16()9(

)18()16()48()0(
 = (2, 3)  

 5.3.2 Standard equation of the Hyperbola . 

 Let S be the focus, ZM be the directrix and e be the eccentricity of the hyperbola, then by definition, 
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  e
PM

SP
   222 )()( PMeSP    

  

2

222 )0().( 









e

a
xeyeax  

  1
)1( 22

2

2

2





ea

y

a

x
    1

2

2

2

2


b

y

a

x
, where )1( 222  eab  

 

 This is the standard equation of the hyperbola. 

 Some terms related to hyperbola : Let the equation of hyperbola is 1
2

2

2

2


b

y

a

x
 

 (1) Centre : All chords passing through C are bisected at C. Here )0,0(C  

 (2) Vertex: The point A and A where the curve meets the line joining the foci S and S  are called vertices of 

hyperbola. The co-ordinates of A and A are (a, 0) and (– a, 0) respectively. 

 (3) Transverse and conjugate axes : The straight line joining the vertices A and A is called transverse axis of 

the hyperbola. The straight line perpendicular to the transverse axis and passing through the centre is called conjugate 

axis. 

 Here,  transverse axis = aAA 2  

        Conjugate axis = bBB 2  

 (4) Eccentricity : For the hyperbola 1
2

2

2

2


b

y

a

x
 

 We have  )1( 222  eab ,  

22

axis Transverse

axis Conjugate
1

2

2
1 



















a

b
e  

 (5) Double ordinates : If Q be a point on the hyperbola, QN perpendicular to the axis of the hyperbola and 

produced to meet the curve again at Q  . Then QQ   is called a double ordinate at Q. 

 If abscissa of Q is h, then co-ordinates of Q and Q   are 







 22, ah

a

b
h  and 








 22, ah

a

b
h  respectively. 

 (6) Latus-rectum : The chord of the hyperbola which passes through the focus and is perpendicular to its 

transverse axis is called latus-rectum. 

 Length of latus-rectum )1(2
2 2

2

11  ea
a

b
LLLL  and end points of latus-rectum 














a

b
aeL

2

, ; ;,
2













 


a

b
aeL  
















a

b
aeL

2

1 , ; 














a

b
aeL

2

1 ,  respectively. 

 (7) Foci and directrices: The points )0,(aeS  and )0,( aeS   are the foci of the hyperbola and ZM and MZ   are 

two directrices of the hyperbola and their equations are 
e

a
x   and 

e

a
x   respectively.  

 Distance between foci aeSS 2  and distance between directrices eaZZ /2 . 

 (8) Focal chord : A chord of the hyperbola passing through its focus is called a focal chord. 

 (9) Focal distance : The difference of any point on the hyperbola from the focus is called the focal distance of the point. 

 From the figure,  aex
e

a
xeePMSP 








 11 ,   MePPS 










e

a
xe 1  = aex 1  
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 The difference of the focal distance of a point on the hyperbola is constant and is equal to the length of transverse 
axis.  

  AAaSPPS 2||  Transverse axis 
 

Example: 3 The eccentricity of the hyperbola which passes through (3, 0) and )2,23(   is      [UPSEAT 2000] 

(a) )13(  (b) 
3

13
 (c) 

4

13
 (d) None of these 

Solution: (b) Let equation of hyperbola is 1// 2222  byax .  Point (3, 0) lies on hyperbola 

 So, 1
0)3(

22

2


ba

 or 1
9

2


a
 or 92 a  and point )2,23(  also lies on hyperbola.  So, 1

)2()2(3
2

2

2

2


ba

 

 Put 92 a  we get, 1
4

9

18
2


b
 or 1

4
2

2


b
 or 21

4
2


b

 or 1
4

2


b
 or 42 b  

 We know that )1( 222  eab .  Putting values of 
2a  and 

2b  

 )1(94 2  e  or 
9

4
12 e  or 

9

4
12 e  or 

3

13
9/)13(or)9/41(  ee . 

Example: 4 The foci of the hyperbola 144169 22  yx  are      [MP PET 2001] 

(a) )0,4(  (b) )4,0(   (c) )0,5(  (d) )5,0(   

Solution: (c) The equation of hyperbola is 1
916

22


yx

.  

 Now, )1( 222  eab   )1(169 2  e   
4

5
e .  Hence foci are )0,( ae = 








 0,

4

5
.4  i.e., )0,5(  

Example: 5 If the foci of the ellipse 
2

22

16 b

yx
  = 1 and the hyperbola 

25

1

81144

22


yx

 coincide, then the value of 
2b  is 

  [MNR 1992; UPSEAT 2001; AIEEE 2003] 
(a) 1 (b) 5 (c) 7 (d) 9 

Solution: (c) For hyperbola, 
25

1

81144

22


yx

  

 
4

5

144

225

144

81
11,

25

81
,

25

144
2

2

1 
A

B
eBA  

 Therefore foci = )0,3(0,
4

5
.

5

12
)0,( 1 








ae .  Therefore foci of ellipse i.e., )0,3()0,4(  e      (For ellipse 4a )  

  ,
4

3
e  Hence 7

16

9
1162 








b . 

Example: 6 If PQ is a double ordinate of hyperbola 1
2

2

2

2


b

y

a

x
 such that CPQ is an equilateral triangle, C being the centre of the 

hyperbola.  Then the eccentricity e of the hyperbola satisfies    [EAMCET 1999] 

 (a) 3/21  e  (b) 3/2e   (c) 2/3e  (d) 3/2e  

Solution: (d) Let )tan,sec(  baP ; )tan,sec(  baQ   be end points of double ordinates and )0,0(C  is the centre of the hyperbola 

 Now tan2bPQ  ;     2222 tansec baCPCQ   

 Since PQCPCQ  ,      222222 tansectan4 bab   

   2222 sectan3 ab    222 sin3 ab    

   2222 sin)1(3 aea     1sin)1(3 22  e  

  1sin
)1(3

1 2

2





e
         )1sin( 2      

  3
1

1
2


e

  
3

1
12 e   

3

42 e   
3

2
e  

 5.3.3 Conjugate Hyperbola . 

P (a sec , b tan ) 

C(0, 0) 

Q(a sec ,–b tan) 
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 The hyperbola whose transverse and conjugate axis are respectively the conjugate and transverse axis of a given 

hyperbola is called conjugate hyperbola of the given hyperbola. 
 

Hyperbola 

Fundamentals  1
2

2

2

2


b

y

a

x
 1

2

2

2

2


b

y

a

x
 or 1

2

2

2


2

b

y

a

x
 

Centre (0, 0) (0, 0) 

Length of transverse axis 2a 2b 

Length of conjugate axis  2b 2a 

Foci )0,( ae  ),0( be  

Equation of directrices eax /  eby /  

Eccentricity 













 


2

22

a

ba
e  













 


2

22

b

ba
e  

Length of latus rectum 

a

b22
 

b

a22
 

Parametric co-ordinates )tan,sec(  ba ,  20    20),tan,sec( ab  

Focal radii aexSP  1  & aexPS  1  beySP  1  & beyPS  1  

Difference of focal radii 

 )( SPPS   

2a 2b 

Tangents at the vertices axax  ,
 byby  ,  

Equation of the transverse axis 0y  0x  

Equation of the conjugate axis  0x  0y  

 

        Note :  If e and e   are the eccentricities of a hyperbola and its conjugate, then 1
11

22





ee
. 

          The foci of a hyperbola and its conjugate are concyclic.    
 

Example: 7 The eccentricity of the conjugate hyperbola of the hyperbola 13 22  yx , is    [MP PET 1999]  

(a) 2 (b) 
3

2
 (c) 4 (d) 

3

4
 

Solution: (a) The given hyperbola is 1
3/11

22


yx

. Here 12 a  and 
3

12 b  

 Since )1( 222  eab   )1(1
3

1 2  e   
3

42 e   
3

2
e  

 If e   is the eccentricity of the conjugate hyperbola, then 
22

11

ee 
  = 1   

4

1

4

3
1

1
1

1
22


 ee

   2e . 

 5.3.4 Special form of Hyperbola . 

 If the centre of hyperbola is (h, k) and axes are parallel to the co-ordinate axes, then its equation is 

1
)()(

2

2

2

2







b

ky

a

hx
. By shifting the origin at (h, k) without rotating the co-ordinate axes, the above equation reduces 

to 1
2

2

2

2


b

Y

a

X
, where kYyhXx  , . 

Example: 8 The equation of the hyperbola whose foci are (6, 4) and (– 4, 4) and eccentricity 2 is given by   [MP PET 1993] 

(a) 01273224412 22  yxyx  (b) 01273224412 22  yxyx  

X 
y= –b/e 

X 

Y 

C 

Z 

Z 
B (0,–b) 

S 

(0,–b) 

y= b/e B(0,b) 

S 
(0,–b) 

Y 
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(c) 01273224412 22  yxyx  (d) 01273224412 22  yxyx  

Solution: (a) Foci are (6, 4) and (– 4, 4) and 2e .  

  Centre is )4,1(
2

44
,

2

46








 
 

 So, 61 ae   5ae   
2

5
a  and 3

2

5
b  

 Hence, the required equation is 1
)4/75(

)4(

4/25

)1( 22





 yx

 or 01273224412 22  yxyx  

Example: 9 The equations of the directrices of the conic 052 22  yxx  are 

(a) 1x  (b) 2y  (c) 2y  (d) 3x  

Solution: (c) 051)1( 22  yx   1
44

)1( 22





yx

 

 Equation of directrices of 1
2

2

2

2


a

x

b

y
 are 

e

b
y    

 Here 2b , 211 e .  Hence, 
2

2
y   2y . 

 5.3.5 Auxiliary circle of Hyperbola . 

 Let 1
2

2

2

2


b

y

a

x
 be the hyperbola with centre C and transverse axis AA . 

Therefore circle drawn with centre C and segment AA  as a diameter is called 

auxiliary circle of the hyperbola 1
2

2

2


b

y

a

x
 

     Equation of the auxiliary circle is 222 ayx   

 Let QCN  

 Here P and Q are the corresponding points on the hyperbola and the auxiliary circle )20(    

 (1) Parametric equations of hyperbola : The equations secax   and tanby   are known as the 

parametric equations of the hyperbola 1
2

2

2

2


b

y

a

x
. This (  tan,sec ba ) lies on the hyperbola for all values of  . 

 

Position of points Q on auxiliary circle and the corresponding point P 

which describes the hyperbola and 0       2 

 varies from φ) aφ, Q(a sincos  φ) bφ, P(a tansec  

0 to 
2


 

I I 

2


 to   

II III 

  to 
2

3
 

III II 

2

3
 to 2  

IV IV 

Y 

Y 

X 
(– a,0)A (0,0)C 

Q 
90o 

N 

P 
(x,y) 

X A(a,0) 
 
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 Note :  The equations coshax   and hsinby   are also known as the parametric equations of the 

hyperbola and the co-ordinates of any point on the hyperbola 1
2

2

2

2


b

y

a

x
 are expressible as 

),hsin,hcos(  ba  where 
2

hcos






ee

  and  
2

hsin






ee

. 

 

Example: 10 The distance between the directrices of the hyperbola 8x sec , tan8y is    [Karnataka CET 2003]  

(a) 216  (b) 2  (c) 28  (d) 2,4  

Solution: (c) Equation of hyperbola is  tan8,sec8  yx   sec
8


x
, tan

8


y
 

 1tansec 22     1
88 2

2

2

2


yx

 

 Here 8,8  ba . Now 2
8

8
11

2

2

2

2


a

b
e  

  Distance between directrices  = 
e

a2
 = 28

2

82



. 

 

 5.3.6 Position of a point with respect to a Hyperbola . 

 Let the hyperbola be 1
2

2

2

2


b

y

a

x
. 

 Then ),( 11 yxP  will lie inside, on or outside the hyperbola 1
2

2

2

2


b

y

a

x
 

according as 1
2

2
1

2

2
1 

b

y

a

x
 is positive, zero or negative. 

 

Example: 11 The number  of tangents to the hyperbola 1
34

22


yx

 through (4, 1) is    [AMU 1998] 

(a) 1 (b) 2 (c) 0 (d) 3 

Solution: (c) Since the point (4, 1) lies inside the hyperbola 







 01

3

1

4

16
 ;        Number of tangents through (4, 1) is 0. 

 

 5.3.7 Intersection of a Line and a Hyperbola.  

 The straight line cmxy   will cut the hyperbola 1
2

2

2

2


b

y

a

x
 in two points may be real, coincident or imaginary 

according as 2222 ,, bmac  . 

Condition of tangency : If straight line cmxy   touches the hyperbola 1
2

2

2

2


b

y

a

x
, then 

2222 bmac  . 

 5.3.8 Equations of Tangent in Different forms. 

 (1) Point form : The equation of the tangent to the hyperbola 1
2

2

2

2


b

y

a

x
 at ),( 11 yx  is 1

2

1

2

1 
b

yy

a

xx
. 

 (2) Parametric form : The equation of tangent to the hyperbola 1
2

2

2

2


b

y

a

x
 at )tan,sec(  ba  is  

1tansec  
b

y

a

x
 

X 

Y 

P(inside) 

P 

P (outside) 

C 

Y 

X 
A A 

(on) 
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 (3) Slope form : The equations of tangents of slope m to the hyperbola 1
2

2

2

2


b

y

a

x
 are 222 bmamxy   

and the co-ordinates of points of contacts are 




















222

2

222

2

,
bma

b

bma

ma
. 

 Note :  If the straight line 0 nmylx  touches the hyperbola 1
2

2

2

2


b

y

a

x
, then 22222 nmbla  . 

    If the straight line pyx   sincos  touches the hyperbola 1
2

2

2

2


b

y

a

x
,  

   then 22222 sincos pba    

    Two tangents can be drawn from an outside point to a hyperbola. 
 

Important Tips 

 For hyperbola 1
2

2

2

2


b

y

a

x
 and 1

2

2

2

2


b

x

a

y
, the equation of common tangent is 22 baxy  , points of contacts are 





















22

2

22

2

;
ba

b

ba

a
 and length of common tangent is 

22

22 )(
.2

ba

ba




. 

 If the line 222 bmamxy   touches the hyperbola 1
2

2

2

2


b

y

a

x
 at the point )tan,sec(  ba , then 








 

am

b1sin . 

 

Example: 12 The value of m for which 6 mxy  is a tangent to the hyperbola 1
49100

22


yx

, is    [Karnataka CET 1993] 

(a) 
20

17
 (b) 

17

20
 (c) 

20

3
 (d) 

3

20
 

Solution: (a) For condition of tangency, 
2222 bmac   .  Here 6c , 7,10  ba  

 Then, 2222 )7(.)10()6(  m  

 4910036 2  m   85100 2 m   
20

172 m   
20

17
m   

Example: 13 If 1m  and 2m  are the slopes of the tangents to the hyperbola 1
1625

22


yx

 which pass through the point (6, 2), then 

(a) 
11

24
21 mm  (b) 

11

20
21 mm  (c) 

11

48
21 mm  (d) 

20

11
21 mm  

Solution: (a, b) The line through (6, 2) is )6(2  xmy   mmxy 62   

 Now, from condition of tangency  1625)62( 22  mm  

  0162524436 22  mmm  0202411 2  mm  

 Obviously, its roots are 1m  and 2m , therefore 
11

24
21 mm  and 

11

20
21 mm  

Example: 14 The points of contact of the line 1 xy  with 1243 22  yx  is    [BIT Ranchi 1996] 

(a) (4, 3) (b) (3, 4) (c) (4, – 3) (d) None of these 

Solution: (a) The equation of line and hyperbola are 1 xy   .....(i)  and  1243 22  yx  .....(ii) 

 From (i) and (ii), we get 12)1(43 22  xx   

  12)12(43 22  xxx  or 01682  xx   4x  

 From (i), 3y  so points of contact is (4, 3) 

 Trick : Points of contact are 




















222

2

222

2

,
bma

b

bma

ma
. 

 Here 42 a , 32 b  and 1m . So the required points of contact is (4, 3). 
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Example: 15 P is a point on the hyperbola N
b

y

a

x
,1

2

2

2

2

  is the foot of the perpendicular from P on the transverse axis. The tangent to the 

hyperbola at P meets the transverse axis at T. If O is the centre of the hyperbola, then OT.ON is equal to  

(a) 
2e  (b) 

2a  (c) 
2b  (d) 

2

2

a

b
 

Solution: (b) Let ),( 11 yxP  be a point on the hyperbola. Then the co-ordinates of N are )0,( 1x . 

 The equation of the tangent at ),( 11 yx  is 1
2

1

2

1 
b

yy

a

xx
 

 This meets x-axis at 













0,

1

2

x

a
T ;       2

1

1

2

. ax
x

a
ONOT   

Example: 16 If the tangent at the point )tan3,sec2(   on the hyperbola 1
94

22


yx

 is parallel to 043  yx , then the value of   is        [MP PET 1998] 

(a) 
o45  (b) 

o60  (c) 
o30  (d) o75  

Solution: (c) Here sec2x  and tan3y  

 Differentiating w.r.t.   

 


tansec2
d

dx
 and 



2sec3
d

dy
 

  Gradient of tangent 








tansec2

sec3

/

/ 2


ddx

ddy

dx

dy
;       cosec

2

3


dx

dy
  .....(i) 

 But tangent is parallel to 043  yx ;   Gradient 3m      ......(ii) 

 From (i) and (ii), 3cosec
2

3
   2cosec  ,   o30  

Example: 17 The slopes of the common tangents to the hyperbola 1
169

22


yx

 and 1
169

22


xy

 are   [Roorkee 1997] 

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

Solution: (b) Given hyperbola are 1
169

22


yx

            .....(i)  and  1
169

22


xy

                    .....(ii) 

 Any tangent to (i) having slope m is 169 2  mmxy                            .....(iii) 

 Putting in (ii), we get,  1449]169[16 222  xmmx  

 0144256144)169(32)916( 2222  mxmmxm   

 0)400144()169(32)916( 2222  mxmmxm    .....(iv) 

 If (iii) is a tangent to (ii), then the roots of (iv) are real and equal. 

  Discriminant = 0;   )169(3232 22  mm  = )400144()916(4 22  mm  = )259()916(64 22  mm  

 )259)(916()169(16 2222  mmmm  225481144256144 2424  mmmm   

 225225 2 m  12 m   1m  

 5.3.9 Equation of Pair of Tangents. 

 If ),( 11 yxP  be any point outside the hyperbola 1
2

2

2

2


b

y

a

x
 then a pair of tangents PQ, PR can be drawn to it from P. 

 The equation of pair of tangents PQ and PR is 2
1 TSS   

 where, 1
2

2

2

2


b

y

a

x
S , 1

2

2
1

2

2
1

1 
b

y

a

x
S , 1

2

1

2

1 
b

yy

a

xx
T  

     

C 

Y 

X X 
A A 

Q 

P 
(x1,y1) 

R 

T (h,k) 

Y 

X 

Y 

O 

Y 

X 
T N 

(x1,0) 

P 
(x1,y1

) 
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 Director circle : The director circle is the locus of points from which perpendicular tangents are drawn to the given 

hyperbola. The equation of the director circle of the hyperbola 1
2

2

2

2


b

y

a

x
 is 2222 bayx   

 

 

 

 

 

 

 

 

 

 

 

 

 

Example: 18 The locus of the point of intersection of tangents to the hyperbola 3694 22  yx  which meet at a constant angle 4/ , is  

(a) )3649(4)5( 22222  xyyx  (b) )3649(4)5( 2222  xyyx  

(c) )3649()5(4 22222  xyyx  (d) None of these 

Solution: (a) Let the point of intersection of tangents be ),( 11 yxP . Then the equation of pair of tangents from ),( 11 yxP  to the given 

hyperbola is 2
11

2
1

2
1

22 ]3694[)3694()3694(  yyxxyxyx  ......(i) 

 From 2
1 TSS    or 0.....)9(2)4( 2

1
2

11
2
1

2  xyxyyxyx  .....(ii) 

 Since angle between the tangents is 4/ . 

  
94

)]9()4([2
)4/tan(

2
1

2
1

2
1

2
1

2
1

2
1






xy

xyyx
 .  Hence locus of  ),( 11 yxP is )3649(4)5( 22222  xyyx . 

 

 5.3.10 Equations of Normal in Different forms . 

 (1) Point form : The equation of normal to the hyperbola 1
2

2

2

2


b

y

a

x
 at ),( 11 yx  is 

22

1

2

1

2

ba
y

yb

x

xa
 . 

 (2) Parametric form: The equation of normal at )tan,sec(  ba  to the hyperbola 1
2

2

2

2


b

y

a

x
 is  

 cotcos byax  = 
22 ba   

 (3) Slope form: The equation of the normal to the hyperbola 

 1
2

2

2

2


b

y

a

x
 in terms of the slope m of the normal is 

222

22 )(

mba

bam
mxy




   

 

 (4) Condition for normality : If cmxy   is the normal of 1
2

2

2

2


b

y

a

x
  

 then 
222

22 )(

bma

bam
c




   or 

)(

)(
222

2222
2

bma

bam
c




 , which is condition of normality. 

 (5) Points of contact : Co-ordinates of points of contact are 

















222

2

222

2

,
mba

mb

mba

a
  

Y 

X 

P (h, k) 

X 
A 

Y 

C 

90o 

A 

Y 

X 

P(x1,y1) 

X 
A 

Y 

C 

Normal 

A 

Tangent 
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 Note :  If the line 0 nmylx  will be normal to the hyperbola 1
2

2

2

2


b

y

a

x
,then 

2

222

2

2

2

2 )(

n

ba

m

b

l

a 
 . 

Important Tip 
 In general, four normals can be drawn to a hyperbola from any point and if  ,,,  be the eccentric angles of these four co-normal points, 

then    is an odd multiple of  . 

 If  ,,  are the eccentric angles of three points on the hyperbola. 1
2

2

2

2


b

y

a

x
, the normals at which are concurrent, then, 

0)sin()sin()sin(    

 If the normal at P meets the transverse axis in G, then SPeSG . . Also the tangent and normal bisect the angle between the focal distances 

of P. 

 The feet of the normals to 1
2

2

2

2


b

y

a

x
 from ),( kh  lie on 0)()( 22  kyxbhxya .  

 

Example: 19 The equation of the normal to the hyperbola 1
916

22


yx

 at the point )33,8(  is    [MP PET 1996]  

(a) 2523  yx  (b) 25 yx  (c) 252  xy  (d) 2532  yx  

Solution: (d) From 22

1

2

1

2

ba
y

yb

x

xa
  

 Here 162 a , 92 b  and )33,8(),( 11 yx  

  916
33

9

8

16


yx
  i.e., 2532  yx . 

Example: 20 If the normal at ''  on the hyperbola 1
2

2

2

2


b

y

a

x
 meets transverse axis at G, then GAAG.  

 (Where A and A  are the vertices of the hyperbola) 

(a) )1sec( 242 ea  (b) )1sec( 242 ea  (c) )sec1( 242 ea   (d) None of these 

Solution: (a) The equation of normal at )tan,sec(  ba  to the given hyperbola is )(cotcos 22 babyax     

 This meets the transverse axis i.e., x-axis at G. So the co-ordinates of G are 


























 
0,sec

22


a

ba
 and the co-ordinates of the 

vertices A and A  are )0,(aA  and )0,( aA   respectively. 

  


























 




























 
  secsec.

2222

a

ba
a

a

ba
aGAAG = 22

2
22

sec a
a

ba














 
 = 2222 sec)( aae  = )1sec( 242 ea   

Example: 21 The normal at P to a hyperbola of eccentricity e, intersects its transverse and conjugate axis at L and M respectively, then the 
locus of the middle point of LM is a hyperbola whose eccentricity is  

(a) 
12 e

e
 (b) 

14 e

e
 (c) 

122 ea

e
 (d) None of these 

Solution: (a) The equation of the normal at )tan,sec(  baP  to the hyperbola is 2222cotcos eababyax    

 It meets the transverse and conjugate axes at L and M, then )0,sec( 2 aeL ; 













b

ea
M

tan
,0

22

 

 Let the middle point of LM is ),(  ; then 
2

sec2 


ae
   

2

2
sec

ae


   .....(i) 

 and 
b

ea

2

tan22 
    

22

2
tan

ea

b
            ......(ii) 
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   22 tansec1  ;  
44

22

42

2 44
1

ea

b

ea


 ,   Locus of ),(   is 1

44 2

44

2

42

2
































b

ea

y

ea

x
 

 It is a hyperbola, let its eccentricity 
)1(

1

4

44

22

22

2

22

2

2

42

2

4442

1





































ea

ea

b

ba

b

a

ea

b

eaea

e ;      

12
1





e

e
e . 

 5.3.11 Equation of Chord of Contact of Tangents drawn from a Point to a Hyperbola . 

 Let PQ and PR be tangents to the hyperbola 1
2

2

2

2


b

y

a

x
 drawn from any external point ),( 11 yxP . 

 Then equation of chord of contact QR is  

 or    1
2

1

2

1 
b

yy

a

xx
  

 or    0T        (At ), 11 yx  

 
 

 5.3.12 Equation of the Chord of the Hyperbola whose Mid point (x1, y1) is given h 

 Equation of the chord of the hyperbola 1
2

2

2

2


b

y

a

x
, bisected at the given 

point ),( 11 yx  is 1
2

1

2

1 
b

yy

a

xx
 = 1

2

2
1

2

2
1 

b

y

a

x
  

 i.e., 1ST   

 

 Note :  The length of chord cut off by hyperbola 1
2

2

2

2


b

y

a

x
 from the line cmxy   is 

)(

)1()]([2
222

22222

mab

mbmacab




 

 

 5.3.13 Equation of the Chord joining Two points on the Hyperbola . 

 The equation of the chord joining the points )tan,sec( 11  baP  and )tan,sec( 22  baQ  is  

 )sec(
secsec

tantan
tan 1

12

12
1 




 ax

aa

bb
by 




    

 






 








 








 

2
cos

2
sin

2
cos 212121 

b

y

a

x
 

 Note :   If the chord joining two points )tan,sec( 11  ba  and )tan,sec( 22  ba  passes through the focus of 

the hyperbola 1
2

2

2

2


b

y

a

x
, then 

e

e






1

1

2
tan

2
tan 21 

.  

 

Example: 22 The equation of the chord of contact of tangents drawn from a point (2, –1) to the hyperbola 144916 22  yx  is  

(a) 144932  yx  (b) 55932  yx  (c) 0144932  yx  (d) 055932  yx  

Solution: (a) From 0T  i.e.,  1
2

1

2

1 
b

yy

a

xx
. Here, 144916 22  yx  i.e., 1

169

22


yx

 

C 

Y 

X X 
A 

P 
(x1,y1) 

Y 

Q (x2,y2) 

R (x3,y3) 

C 

Y 

X X 
A A 

Q 

P 
(x1,y1) 

R 

Y 
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 So, the equation of chord of contact of tangents drawn from a point (2, –1) to the hyperbola is 1
16

)1(

9

2





yx
 

 i.e., 144932  yx   

Example: 23 The point of intersection of tangents drawn to the hyperbola 1
2

2

2

2


b

y

a

x
 at the points where it is intersected by the line 

0 nmylx  is 

(a) 












 

n

mb

n

la 22

,  (b) 












 

n

mb

n

la 22

,  (c) 















m

nb

l

na 22

,  (d) 












 

m

nb

l

na 22

,  

Solution: (a) Let ),( 11 yx  be the required point. Then the equation of the chord of contact of tangents drawn from ),( 11 yx  to the given 

hyperbola is 1
2

1

2

1 
b

yy

a

xx
    ......(i) 

 The given line is 0 nmylx    .....(ii) 

  Equation (i) and (ii) represent the same line  

  
hmb

y

la

x




1
2

1

2

1   
n

mb
y

n

la
x

2

1

2

1 , 


 ;  Hence the required point is 















n

mb

n

la 22

, . 

Example:  24 What will be equation of that chord of hyperbola 4001625 22  yx , whose mid point is (5, 3) [UPSEAT 1999] 

(a) 17117115  yx  (b) 48148125  yx  (c) 34133127  yx  (d) 10512115  yx  

Solution: (b) According to question, 04001625 22  yxS  

 Equation of required chord is TS 1  ......(i) 

 Here 400)3(16)5(25 22
1 S  = 81400144625   and 4001625 11  yyxxT , where 51 x , 31 y   

  40048125400)3(16)5(25  yxyx  

 So, from (i) required chord is 8140048125  yx   48148125  yx . 

 Example: 25 The locus of the mid-points of the chords of the circle 1622  yx  which are tangent to the hyperbola 144169 22  yx  is        [Roorkee 1997]  

(a) 22222 916)( yxyx     (b) 22222 169)( yxyx   

(c) 22222 916)( yxyx     (d) None of these 

Solution: (a) The given hyperbola is 1
916

22


yx

   ……(i)  

 Any tangent to (i) is 916 2  mmxy    ……(ii) 

 Let ),( 11 yx  be the mid point of the chord of the circle 1622  yx  

 Then equation of the chord is 1ST   i.e., 0)( 2
1

2
111  yxyyxx   ……(iii)   

 Since (ii) and (iii) represent the same line. 

  
)(

9161
2
1

2
1

2

11 yx

m

yx

m







  

  
1

1

y

x
m   and )916()( 22

1
22

1
2
1  myyx   2

1
2
12

1

2
122

1
2
1 9.16)( yy

y

x
yx   = 

2
1

2
1 916 yx   

  Locus of ),( 11 yx  is 22222 916)( yxyx  . 

 

 5.3.14 Pole and Polar g 

Let P be any point inside or outside the hyperbola. If any straight line drawn through P  interesects the hyperbola at 

A and B. Then the locus of the point of intersection of the tangents to the hyperbola at A and B is called the polar of the 

given point P  with respect to the hyperbola and the point P  is called the pole of the polar. 

 The equation of the required polar with ),( 11 yx  as its pole is 

X X 
B 

B 

A 

A 

Pole 

 P(x1,y1)  

Q 

Polar 
(h,k) Q  
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     1
2

1

2

1 
b

yy

a

xx
 

 Note :   Polar of the focus is the directrix. 

           Any tangent is the polar of its point of contact. 

 (1) Pole of a given line :  The pole of a given line 0 nmylx  with respect to the hyperbola 1
2

2

2

2


b

y

a

x
 is 
















n

mb

n

la
yx

22

11 ,),(  

 

 

 (2) Properties of pole and polar  

 (i) If the polar of ),( 11 yxP  passes through ),( 22 yxQ , then the polar of ),( 22 yxQ  goes through ),( 11 yxP  and such 

points are said to be conjugate points. 

 (ii) If the pole of a line 0 nmylx  lies on the another line 0 nymxl  then the pole of the second line 

will lie on the first and such lines are said to be conjugate lines. 

 (iii) Pole of a given line is same as point of intersection of tangents as its extremities. 
 

Important Tips 

 If the polars of ),( 11 yx and ),( 22 yx  with respect to the hyperbola 1
2

2

2

2


b

y

a

x
 are at right angles, then 0

4

4

21

21 
b

a

yy

xx
 

 

Example: 26 If the polar of a point w.r.t. 1
2

2

2

2


b

y

a

x
 touches the hyperbola 1

2

2

2

2


b

y

a

x
, then the locus of the point is  [Pb. CET 1999]  

(a) Given hyperbola   (b) Ellipse 

(c) Circle   (d) None of these 

 

Solution: (a) Let ),( 11 yx  be the given point. 

 Its polar w.r.t. 1
2

2

2

2


b

y

a

x
 is 1

2

1

2

1 
b

yy

a

xx
 i.e.,  

1

2

1
2

1
2

2

1

1

2

1
y

b
x

ya

xb

a

xx

y

b
y 








  

 This touches 1
2

2

2

2


b

y

a

x
 if  

2

1
2

1
2

2

2

1

2

. b
ya

xb
a

y

b






























  2

2
1

4

2
1

42

2
1

4

b
ya

xba

y

b
   1

2
1

2

2
1

2

2
1

2


ya

xb

y

b
  1

2

2
1

2

2
1 

b

y

a

x
 

  Locus of ),( 11 yx  is 1
2

2

2

2


b

y

a

x
. Which is the same hyperbola. 

Example: 27 The locus of the poles of the chords of the hyperbola 1
2

2

2

2


b

y

a

x
, which subtend a right angle at the centre is   

(a) 
224

2

4

2 11

bab

y

a

x
  (b) 

222

2

2

2 11

bab

y

a

x
  (c) 

224

2

4

2 11

bab

y

a

x
  (d) 

224

2

4

2 11

bab

y

a

x
  

Solution: (a) Let ),( 11 yx  be the pole w.r.t. 1
2

2

2

2


b

y

a

x
 ......(i) 

 Then equation of polar is 1
22


b

ky

a

hx
 .....(ii) 

A 

Q  

X X 

Q (h, k) 

A 

Polar 

B 

(x1,y1) 
P 

Pole 

B 
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 The equation of lines joining the origin to the points of intersection of (i) and (ii) is obtained by making homogeneous (i) with the 

help of (ii), then 

2

222

2

2

2


























b

ky

a

hx

b

y

a

x
  0

211
224

2

2

2

4

2

2

2 




























 xy

ba

hk

b

k

b
y

a

h

a
x  

 Since the lines are perpendicular, then coefficient of 2x  coefficient of 02 y  

 0
11

4

2

24

2

2


b

k

ba

h

a
 or 

224

2

4

2 11

bab

k

a

h
 .  Hence required locus is 

224

2

4

2 11

bab

y

a

x
  

 5.3.15 Diameter of the Hyperbola . 

 The locus of the middle points of a system of parallel chords of a hyperbola is called a diameter and the point where 

the diameter intersects the hyperbola is called the vertex of the diameter. 

 Let cmxy   a system of parallel chords to 1
2

2

2

2


b

y

a

x
 for different chords 

then the equation of diameter of the hyperbola is 
ma

xb
y

2

2

  , which is passing through 

(0, 0) 

 Conjugate diameter : Two diameters are said to be conjugate when each bisects all chords parallel to the others. 

 If xmy 1 , xmy 2  be conjugate diameters, then 
2

2

21
a

b
mm  . 

 Note :   If a pair of diameters be conjugate with respect to a hyperbola, they are conjugate with respect to 

its conjugate hyperbola also. 

  In a pair of conjugate diameters of a hyperbola. Only one meets the curve in real points. 

 The condition for the lines 02 22  BYHXYAX  to be conjugate diameters of 1
2

2

2

2


b

y

a

x
is 

BbAa 22  . 

Important Tips 

 If CD  is the conjugate diameter of a diameter CP of the hyperbola 1
2

2

2

2


b

y

a

x
, where P  is )tan,sec(  ba  then coordinates of D is 

)sec,tan(  ba , where C is (0, 0). 
 

Example: 28 If a pair of conjugate diameters meet the hyperbola and its conjugate in P and D respectively, then  22 CDCP  

(a) 
22 ba   (b) 

22 ba   (c) 
2

2

b

a
 (d) None of these 

Solution: (b) Coordinates of P and D are )tan,sec(  ba and )sec,tan(  ba  respectively. 

 Then 22 )()( CDCP   =  22222222 sectantansec baba   

                           = )tan(sec)tan(sec 222222   ba  = )1()1( 22 ba   = 
22 ba  . 

Example: 29 If the line 0 nmylx  passes through the extremities of a pair of conjugate diameters of the hyperbola 1
2

2

2

2


b

y

a

x
 then  

(a) 02222  mbla  (b) 02222  mbla  (c) 
22222 nmbla   (d) None of these 

Solution: (a) The extremities of a pair of conjugate diameters of 1
2

2

2

2


b

y

a

x
 are )tan,sec(  ba  and )sec,tan(  ba  respectively. 

 According to the question, since extremities of a pair of conjugate diameters lie on 0 nmylx   

Y 

X X 

Y 

P 

Q 

 

C 

R(h,k) 

(x1,y1) 

(x2,y2) 
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  0)tan()sec(  nbmal    0)sec()tan(  nbmal     ……(i) 

 Then from (i), nbmal   tansec  or 2222222 tansec2tansec nablmmbla     ……(ii)  

 And from (ii), nbmal   sectan  or  2222222 tansec2sectan nablmmbla     ……(iii) 

 Then subtracting (ii) from (iii) 

  0)sec(tan)tan(sec 22222222   mbla  or  02222  mbla . 

 5.3.16 Subtangent and Subnormal of the Hyperbolaa 

 Let the tangent and normal at ),( 11 yxP  meet the x-axis at A and B respectively. 

 Length of subtangent 
1

2

1
x

a
xCACNAN   

 Length of subnormal 
112

22 )(
xx

a

ba
CNCBBN 


  =

1
2

12

2

)1( xex
a

b
  

 

 5.3.17 Reflection property of the Hyperbola a 

 If an incoming light ray passing through one focus (S) strike convex side of the hyperbola then it will get reflected 

towards other focus )(S   

  LPMSTP  

 

 

 

 

 
 

Example: 30 A ray  emanating from the point (5, 0) is incident on the hyperbola 144169 22  yx  at the point P with abscissa 8; then the 

equation of reflected ray after first reflection is (Point P lies in first quadrant) 

(a) 03151333  yx  (b) 015133  yx  (c) 03151333  yx  (d) None of these 

Solution: (a) Given hyperbola is 144269 22  yx . This equation can be rewritten as 1
916

22


yx

  .....(i) 

 Since x coordinate of P is 8. Let y-coordinate of P is   

  ),8(   lies on (i) 

  1
916

64 2




;        27      (  P lies in first quadrant)  

   33  

 Hence coordinate of point P is )33,8(  

 

  Equation of reflected ray passing through )33,8(P  and 0,5(S );  Its equation is )8(
85

330
33 




 xy  

 or 3243333913  xy   or  03151333  yx  

  5.3.18 Asymptotes of a Hyperbola a 

 An asymptote to a curve is a straight line, at a finite distance from the origin, to which the tangent to a curve tends 

as the point of contact goes to infinity.  

The equations of two asymptotes of the hyperbola 1
2

2

2

2


b

y

a

x
 are x

a

b
y   or 0

b

y

a

x
. 

Y 

Tangent 

N S (ae,0) A T C A 

 

 

L 

X 

Normal 

(–ae,0)S 

Y M Light ray 

Reflected ray 

X 

P 

B N 
X 

A 
X 

Y 

C 

Y 

P 

(x1, y1) 

S(ae,0) T A S(–ae,0) 
X 

Reflected ray 

 L 

Tangent 

A C 

Y 

Y 

N 
X 

M light ray Y 

Normal 
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Note :   The combined equation of the asymptotes of the hyperbola 1
2

2

2

2


b

y

a

x
 is 0

2

2

2

2


b

y

a

x
. 

 When ab   i.e. the asymptotes of rectangular hyperbola 222 ayx   are xy  , which are at right angles. 

 A hyperbola and its conjugate hyperbola have the same asymptotes. 

 The equation of the pair of asymptotes differ the hyperbola and the 

conjugate hyperbola by the same constant only i.e. Hyperbola – 

Asymptotes = Asymptotes – Conjugated hyperbola or, 
























































 11

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

b

y

a

x

b

y

a

x

b

y

a

x

b

y

a

x
. 

 The asymptotes pass through the centre of the hyperbola. 

 The bisectors of the angles between the asymptotes are the coordinate 

axes. 

 The angle between the asymptotes of the hyperbola 0S  i.e., 1
2

2

2

2


b

y

a

x
 is 

a

b1tan2   or 2 e1sec
. 

 Asymptotes are equally inclined to the axes of the hyperbola.   

Important Tips 
 

 The parallelogram formed by the tangents at the extremities of conjugate diameters of a hyperbola has its vertices lying on the asymptotes and 

is of constant area. 

Area of parallelogram RQQR  4(Area of parallelogram QDCP) = ab4 Constant 

 The product of length of perpendiculars drawn from any point on the hyperbola 1
2

2

2

2


b

y

a

x
 to the 

asymptotes is 
22

22

ba

ba


. 

 

Example: 31 From any point on the hyperbola, 1
2

2

2

2


b

y

a

x
 tangents are drawn to the hyperbola 2

2

2

2

2


b

y

a

x
. The area cut-off by the 

chord of contact on the asymptotes is equal to 

(a) 
2

ab
 (b) ab  (c) ab2  (d) ab4  

Solution: (d) Let ),( 11 yxP  be a point on the hyperbola   1
2

2

2

2


b

y

a

x
, then 1

2

2
1

2

2
1 

b

y

a

x
 

 The chord of contact of tangent from P to the hyperbola 2
2

2

2

2


b

y

a

x
 is  2

2

1

2

1 
b

yy

a

xx
  .....(i) 

 The equation of asymptotes are 
b

y

a

x
  = 0         ......(ii)     

 And      
b

y

a

x
  = 0           ......(iii) 

 The point of intersection of the asymptotes and chord are 































 byax

b

byax

a

byax

b

byax

a

//

2
,

//

2
;

//

2
,

//

2

11111111

, (0, 0)  

A 

Y 

B 

A 
X 

B 

X 

C 

Asymptotes 

1
2

2

2

2


b

y

a

x
 

1
2

2

2

2


b

y

a

x
 

Y 

C 

P 

Y 

D 

P 

X 

D 

X 
C 

Y 

Q 

Q 

R 

R M 

C 
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  Area of triangle = |)(|
2

1
1221 yxyx   = ab

byax

ba
4

//

8

2

1
22

1
22

1



















. 

Example: 32 The combined equation of the asymptotes of the hyperbola 054252 22  yxyxyx   [Karnataka CET 2002] 

(a) 0252 22  yxyx    (b) 00254252 22  yxyxyx  

(c) 0254252 22  yxyxyx  (d) 0254252 22  yxyxyx  

Solution: (d) Given, equation of hyperbola 054252 22  yxyxyx  and equation of asymptotes   

 054252 22  yxyxyx  ......(i) which is the equation of a pair of straight lines. We know that the standard equation 

of a pair of straight lines is  0222 22  cfygxbyhxyax  

 Comparing equation (i) with standard equation, we get 2,2  ba , 
2

5
,2,

2

5
 fgh  and c . 

 We also know that the condition for a pair of straight lines is 02 222  chbgaffghabc . 

 Therefore, 0
4

25
8

2

25
254    or 0

2

9

4

9


 
 or 2  

 Substituting value of  in equation (i), we get 0254252 22  yxyxyx . 

 

 5.3.19 Rectangular or Equilateral Hyperbola a 

         (1) Definition : A hyperbola whose asymptotes are at right angles to each other is called a rectangular hyperbola. 

The eccentricity of rectangular hyperbola is always 2 .  

 The general equation of second degree represents a rectangular hyperbola if   0, abh 2
 

 and  coefficient of 
2x + coefficient of 2y  = 0 

 The equation of the asymptotes of the hyperbola 1
2

2

2

2


b

y

a

x
 are given by x

a

b
y  . 

 The angle between these two asymptotes is given by 
2222

2

/1

/2

1

tan
ba

ab

ab

ab

a

b

a

b

a

b

a

b














 












 . 

 If the asymptotes are at right angles, then 2/   
2

tantan


   
2

tan
2

22







ba

ab
022  ba  

baba 22  . Thus the transverse and conjugate axis of a rectangular hyperbola are equal and the equation is 
222 ayx  . The equations of the asymptotes of the rectangular hyperbola are xyi.exy   .,  and xy  . Clearly, 

each of these two asymptotes is inclined at 
45  to the transverse axis.  

 (2) Equation of the rectangular hyperbola referred to its asymptotes as the axes of coordinates : 
Referred to the transverse and conjugate axis as the axes of coordinates, the equation of the rectangular  hyperbola is   

      222 ayx      …..(i) 

 The asymptotes of (i) are y = x and y = – x. Each of these two asymptotes is inclined at an angle of 
45  with the 

transverse axis, So, if we rotate the coordinate axes through an angle of 4/  keeping the origin fixed, then the axes 

coincide with the asymptotes of the hyperbola and 
2

)4/sin()4/cos(
YX

YXx


   and 

 
2

)4/cos(4/sin
XY

YXy


  . 

 Substituting the values of x and y in (i),  

X 

Y 

X 

Y 

XY=c2 

O 
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 We obtain the 2
2

2

22

222
cXY

a
XYa

XYYX








 








 
 

where 
2

2
2 a

c  .  

 This is transformed equation of the rectangular hyperbola (i). 

 (3) Parametric co-ordinates of a point on the hyperbola XY = c2 : If t is non–zero variable, the coordinates 

of any point on the rectangular hyperbola 2cxy   can be written as )/,( tcct . The point )/,( tcct  on the hyperbola 

2cxy   is generally referred as the point ‘t’.  

 For rectangular hyperbola the coordinates of foci are )0,2( a  and directrices are 2ax  . 

 For rectangular hyperbola 2cxy  , the coordinates of foci are )2,2( cc   and directrices are 2cyx  . 

 (4) Equation of the chord joining points t1 and t2 : The equation of the chord joining two points 






















2

2

1

1 ,and,
t

c
ct

t

c
ct   on the hyperbola 2cxy   is )()( 21211

12

12

1

ttcttyxctx
ctct

t

c

t

c

t

c
y 





 . 

 (5) Equation of tangent in different forms  

 (i) Point form : The equation of tangent at ),( 11 yx  to the hyperbola 2cxy   is 2
11 2cyxxy   or 2

11


y

y

x

x
 

 (ii) Parametric form :  The equation of the tangent at 








t

c
ct,  to the hyperbola 2cxy   is cyt

t

x
2 .On 

replacing 1x  by ct  and 1y  by 
t

c
 on the equation of the tangent at ),( 11 yx  i.e. 2

11 2cyxxy   we get cyt
t

x
2 . 

 Note :  Point of intersection of tangents at '' 1t  and '' 2t  is 










 2121

21 2
,

2

tt

c

tt

tct
 

 (6) Equation of the normal in different forms : (i) Point form : The equation of the normal at ),( 11 yx  to the 

hyperbola 2cxy   is 2
1

2
111 yxyyxx  . As discussed in the equation of the tangent, we have 

1

1

,( )11
x

y

dx

dy

yx









 

 So, the equation of the normal at ),( 11 yx  is )()(
1

1

1

1
11

),(

1

11

xx
y

x
yyxx

dx

dy
yy

yx













  

 2
11

2
11 xxxyyy     2

1
2
111 yxyyxx   

 This is the required equation of the normal at ),( 11 yx . 

(ii) Parametric form: The equation of the normal at 








t

c
ct,  to the hyperbola 2cxy   is 043  cctytxt . 

 On replacing 1x  by ct  and 1y  by tc /  in the equation. 

We obtain ,2
1

2
111 yxyyxx      043

2

2
22  cctytxt

t

c
tc

t

yc
xct  

Note :  The equation of the normal at 








t

c
ct,  is a fourth degree in t. So, in general, four  normals can be 

drawn from a point to the hyperbola 2cxy   
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 If the normal at 








t

c
ct,  on the curve 2cxy   meets the curve again in ' t  ' then; 

3

1

t
t


 . 

 Point of intersection of normals at '' 1t  and '' 2t  is 






















)(

)}({
,

)(

}1)({

2121

2
221

2
1

3
2

3
1

2121

2
221

2
121

tttt

ttttttc

tttt

ttttttc
 

Important Tips 

 A triangle has its vertices on a rectangular hyperbola; then the orthocentre of the triangle also lies on the same hyperbola. 

 All conics passing through the intersection of two rectangular hyperbolas are themselves rectangular hyperbolas. 

 An infinite number of triangles can be inscribed in the rectangular hyperbola 2cxy   whose all sides touch the parabola axy 42  . 

 

Example: 33 If 205 22  yx   represents a rectangular hyperbola, then   equals 

(a) 5 (b) 4 (c) – 5 (d) None of these 

Solution: (c) Since the general equation of second degree represents a rectagular hyperbola if abh  2,0  and coefficient of 

2x coefficient of 02 y . Therefore the given equation represents a rectangular hyperbola if 05   i.e., 5  

Example: 34 If PN is the perpendicular from a point on a rectangular hyperbola to its asymptotes, the locus, the mid-point of PN is 

(a) Circle (b) Parabola (c) Ellipse (d) Hyperbola 

Solution: (d) Let 2cxy   be the rectangular hyperbola, and let ),( 11 yxP  be a point on it. Let ),( khQ  be the mid-point of PN. Then the 

coordinates of Q are 








2
, 1

1

y
x . 

  hx 1  and k
y


2

1  hx 1  and ky 21   

 But ),( 11 yx  lies on xy  = c2.  

  2)2(. ckh    2/2chk   

 Hence, the locus of ),( kh  is 2/2cxy  , which is a hyperbola. 

Example: 35 If the normal at 








t

c
ct,  on the curve 2cxy   meets the curve again in t, then 

(a) 
3

1

t
t   (b) 

t
t

1
  (c) 

2

1

t
t   (d) 

2

2 1

t
t   

Solution: (a) The equation of the tangent at 








t

c
ct,  is ctcxtty  43

 

 If it passes through 











t

c
tc ,  then  

   ccttct
t

tc




43   tttttt  423
   )(3 tttttt    

3

1

t
t   

Example: 36 If  the tangent and normal to a rectangular hyperbola cut off intercepts 1a  and 2a  on one axis and 1b  and 2b  on the other axis, 

then  

(a) 02211  baba  (b) 01221  abba  (c) 02121  bbaa  (d) None of these 

Solution: (c) Let the hyperbola be 2cxy  .  Tangent at any point t is 022  ctytx  

 Putting 0y  and then 0x  intercepts on the axes are cta 21   and 
t

c
b

2
1   

 Normal is 043  cctytxt . 

 Intercepts as above are  
3

4

2

)1(

t

tc
a


 , 

t

tc
b

)1( 4
2 
  

X 

Y 

X 

Y 

xy=c2 

O 

P(x1, y1) Q (h, k) 

N 
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  
t

tc

t

c

t

tc
ctbbaa

)1(2)1(
2

4

3

4

2121





  = 0)1(

2
)1(

2 4

2

2
4

2

2

 t
t

c
t

t

c
;     02121  bbaa . 

Example: 37 A variable straight line of slope 4 intersects the hyperbola 1xy  at two points. The locus of the point which divides the line 

segment between these two points in the ratio 1 : 2 is      [IIT 1997] 

(a) 21016 22  yxyx  (b) 21016 22  yxyx  (c) 41016 22  yxyx  (d) None of these 

Solution: (a) Let ),( khP  be any point on the locus. Equation of the line through P and having slope 4 is  )(4 hxky       .....(i) 

 Suppose this meets 1xy  ......(ii)    in    ),( 11 yxA  and ),( 22 yxB  

 Eliminating y between (i) and (ii), we get  )(4
1

hxk
x

  

  hxxxk 441 2      01)4(4 2  xkhx                         ......(iii) 

 This has two roots say 21 , xx ; 
4

4
21

kh
xx


     ......(iv) and 

4

1
21 xx   ......(v) 

 Also, h
xx




3

2 21    [ P divides AB in the ratio 1 : 2]   

 i.e., hxx 32 21     ......(vi) 

 (vi) – (iv) gives,  
4

8

4

4
31

khkh
hx





   and 

2

2

4

8
.232

khkh
hx





  

 Putting in (v), we get 
4

1

2

2

4

8








 


 khkh
 

  2)2()8(  khkh   21016 22  khkh  

  Required locus of ),( khP  is 21016 22  yxyx . 

Example: 38 PQ and RS are two perpendicular chords of the rectangular hyperbola 2cxy  . If C is the centre of the rectangular hyperbola, 

then the product of the slopes of CP, CQ, CR and CS is equal to  

(a) – 1 (b) 1 (c) 0 (d) None of these 

Solution: (b) Let 4321 ,,, tttt  be the parameters of the points P, Q, R and S respectively. Then, the coordinates of P, Q, R and S are 













1

1,
t

c
ct , 















2

2 ,
t

c
ct , 














3

3 ,
t

c
ct  and 














4

4 ,
t

c
ct  respectively. 

 Now, RSPQ    1
34

34

12

12 









ctct

t

c

t

c

ctct

t

c

t

c

  1
11

4321


tttt

   14321 tttt .....(i) 

  Product of the slopes of CRCQCP ,,  and CS  

  1
11111

2
4

2
3

2
2

2
1

2
4

2
3

2
2

2
1


tttttttt

  [Using (i)] 

 

  5.3.20 Intersection of a Circle and a Rectangular Hyperbola a 

 If a circle 02222  kfygxyx  cuts a rectangular hyperbola 2cxy   in A, B, C and D and the parameters 

of these four points be 321 ,, ttt  and 4t  respectively; then 

 (1) (i) 
c

g
t

2
1      (ii) 

221
c

k
tt   

 (iii) 
c

f
ttt

2
321


     (iv)  14321 tttt  (v)  

c

f

t

21

1

  
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 (2) Orthocentre of ABC  is 








 


4

4 ,
t

c
ctH  but D is 











4

4 ,
t

c
ct  

 Hence H and D are the extremities of a diagonal of rectangular hyperbola. 

 (3) Centre of mean position of four points is 
























1

1

1

4
,

4 t

c
t

c
 i.e., 










2
,

2

fg
 

  Centres of the circles and rectangular hyperbola are (– g, – f) and (0, 0); mid point of centres of circle and 

hyperbola is 









2
,

2

fg
. Hence the centre of the mean position of the four points bisects the distance between the centres 

of the two curves (circle and rectangular hyperbola) 

 (4) If the circle passing through ABC meet the hyperbola in fourth points D; then centre of circle is (–g, –f) 

 i.e., 

































 321

321321

321

111

2
;

1

2
ttt

ttt

c

ttt
ttt

c
 

 

Example: 39 If a circle cuts a rectangular hyperbola 2cxy   in A, B, C, D and the parameters of these four points be 321 ,, ttt and 4t  

respectively. Then       [Kurukshetra CEE 1998] 

(a) 4321 tttt   (b) 14321 tttt  (c) 21 tt   (d) 43 tt   

Solution: (b) Let the equation of circle be 222 ayx         ......(i) 

 Parametric equation of rectangular hyperbola is 
t

c
ytcx  ,  

 Put the values of x and y in equation (i) we get 2

2

2
22 a

t

c
tc   022242  ctatc  

 Hence product of roots 1
2

2

4321 
c

c
tttt  

Example: 40 If the circle 222 ayx   intersects the hyperbola 2cxy   in four points ),(),,(),,( 332211 yxRyxQyxP , ),( 44 yxS  then    

[IIT 1998] 

(a) 04321  xxxx  (b) 04321  yyyy  (c) 4
4321 cxxxx   (d) 4

4321 cyyyy   

Solution: (a,b,c,d) Given, circle is 222 ayx    .......(i)   and    hyperbola be 2cxy   .....(ii) 

 from (ii) 
x

c
y

2

 . Putting in (i), we get 2

2

4
2 a

x

c
x    04224  cxax  

  04321  xxxx , 4
4321 cxxxx   

 Since both the curves are symmetric in x and y,   04321  yyyy ; 
4

4321 cyyyy  . 
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1. The locus of the centre of a circle, which touches externally the given two circle, is[Karnataka CET 1999; Kurukshetra CEE 2002] 

(a) Circle (b) Parabola (c) Hyperbola (d) Ellipse  

2. The locus of a point which moves such that the difference of its distances from two fixed points is always a 

constant is  

  [UPSEAT 1995; Kerala (Engg.) 1998; Karnataka CET 2003] 

(a) A straight line (b) A circle (c) An ellipse (d) A hyperbola  

3. The one which does not represent a hyperbola is  [MP PET 1992] 

(a) 1xy  (b) 522  yx  (c) 3)3)(1(  yx  (d) 022  yx   

4. The equation of the hyperbola whose directrix is 12  yx , focus (2, 1) and eccentricity 2 will be [MP PET 1988, 1989] 

(a) 0216121116 22  yxyxyx  (b) 0114415163 22  yxyxyx   

(c) 0216121116 22  yxyxyx  (d)  None of these 

5. The locus of the point of intersection of the lines 0343  kyx and 0343  kykx for different value of 

k is  

(a) Circle (b) Parabola (c) Hyperbola (d) Ellipse  

6. Locus of the point of intersection of straight line m
b

y

a

x
  and 

mb

y

a

x 1
 is   [MP PET 1991, 2003] 

(a) An ellipse (b) A circle (c) A hyperbola (d) A parabola  

7. The eccentricity of the hyperbola 62 22  yx is [MP PET 1992] 

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

8. Centre of hyperbola 01513218169 22  yxyx is   

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

9. The eccentricity of the conic ,14 22  yx is  [MP PET 1999; Kurukshetra CEE 1998] 

(a) 
3

2
 (b) 

2

3
 (c) 

5

2
 (d) 

2

5
  

10. The eccentricity of a  hyperbola passing through the point (3, 0), )2,23( will be   [MNR 1985] 

(a) 13  (b) 
3

13
 (c) 

4

13
 (d) 

2

13
  

11. If (4, 0) and (–4, 0)be the vertices and (6, 0) and (–6, 0) be the foci of a hyperbola, then its eccentricity is     

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

12. If e and e  are eccentricities of hyperbola and its conjugate respectively, then   

 [UPSEAT 1999; EAMCET 1994, 95; MNR 1984; MP PET 1995; DCE 2000] 

BBaassiicc  LLeevveell 

Definition, Standard form of hyperbola, Conjugate hyperbola  
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(a) 1
11

22





















ee
 (b) 1

11





ee
 (c) 0

11
22





















ee
 (d)  2

11





ee
 

13. If e and e  are the eccentricities of the ellipse 4595 22  yx and the hyperbola 4545 22  yx respectively, then 

ee = 

 [EAMCET 2002] 

(a) 9 (b) 4 (c) 5 (d) 1  

14. The directrix of the hyperbola is 1
49

22


yx

  [UPSEAT 2003] 

(a) 13/9x  (b) 13/9y  (c) 13/6x  (d)  13/6y  

15. The latus rectum of the hyperbola 144916 22  yx , is  [MP PET 2000] 

(a) 
3

16
 (b) 

3

32
 (c) 

3

8
 (d) 

3

4
  

16. The foci of the hyperbola 532 22  yx , is  [MP PET 2000] 

(a) 













 0,

6

5
 (b) 








 0,

6

5
 (c) 














 0,

6

5
 (d)  None of these 

17. The distance between the directrices of a rectangular hyperbola is 10 units,  then distance between its foci is [MP PET 2002] 

(a) 210  (b) 5 (c) 25  (d) 20  

18. The difference of the focal distances of any point on the hyperbola 144169 22  yx , is  [MP PET 1995] 

(a) 8 (b) 7 (c) 6 (d) 4  

19. If the length of the transverse and conjugate axes of a hyperbola be 8 and 6 respectively, then the difference of 

focal distances of any point of the hyperbola will be     

(a) 8 (b) 6 (c) 14 (d) 2  

20. The length of transverse axis of the hyperbola 3243 22  yx is  [Karnataka CET 2001] 

(a) 
3

28
 (b) 

3

216
 (c) 

32

3
 (d) 

3

64
  

21. A hyperbola passes through the points (3, 2) and (–17, 12) and has its centre at origin and transverse axis is 

along x-axis. The length of its transverse axis is  

(a) 2 (b) 4 (c) 6 (d) None of these  

22. The equation of the hyperbola whose foci are the foci of the ellipse 1
925

22


yx

 and the eccentricity is 2, is   

(a) 1
124

22


yx

 (b) 1
124

22


yx

 (c) 1
412

22


yx

 (d) 1
412

22


yx

  

23. The distance between the foci of a hyperbola is double the distance between its vertices and the length of its 

conjugate axis is 6. The equation of the hyperbola referred to its axes as axes of coordinates is    

(a) 33 22  yx  (b) 33 22  yx  (c) 93 22  yx  (d)  93 22  yx  

24. If )4,0(  and )2,0(  be the foci and vertices of a hyperbola then its equation is  

(a) 1
124

22


yx

 (b) 1
412

22


yx

 (c) 1
124

22


xy

 (d)  1
412

22


xy

 

25. The length of the transverse axis of a hyperbola is 7 and it passes through the point (5, –2), the equation of the 

hyperbola is  

(a) 1
51

196

49

4 22  yx  (b) 1
196

51

4

49 22  yx  (c) 1
196

51

49

4 22  yx  (d) None of these  
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26. If the centre, vertex and focus of a hyperbola be (0, 0),(4, 0) and (6, 0) respectively, then the equation of the 

hyperbola is   

(a) 854 22  yx  (b) 8054 22  yx  (c) 8045 22  yx  (d)  845 22  yx  

27. The equation of a hyperbola, whose foci are (5, 0) and (–5, 0) and the length of whose conjugate axis is 8, is    

(a) 144169 22  yx  (b) 144916 22  yx  (c) 12169 22  yx  (d)  12916 22  yx  

28. If the latus rectum of an hyperbola be 8 and eccentricity be 5/3 , then the equation of the hyperbola is  

(a) 10054 22  yx  (b) 10045 22  yx  (c) 10054 22  yx  (d)  10045 22  yx  

29. The equation of the hyperbola whose conjugate axis is 5 and the distance between the foci is 13, is    

(a) 90014425 22  yx  (b) 90025144 22  yx  (c) 90025144 22  yx  (d)  90014425 22  yx  

30. For hyperbola 1
sincos 2

2

2

2




yx
 which of the following remains constant with change in ''  [IIT Screening 2003] 

(a) Abscissae of vertices (b) Abscissae of foci (c) Eccentricity  (d) Directrix  

31. The hyperbola is the conic with eccentricity  [BIT Ranchi 1998, UPSEAT 1998] 

(a) e > 1 (b) e < 1 (c) e =1 (d) 0e   

32. The eccentricity of the conic 144169 22  yx is   [DCE 1994] 

(a) 
5

4
 (b) 

4

5
 (c) 

3

4
 (d) 7   

33. If ee , be the eccentricities of two conics S and S  and if 322  ee , then both S and S   can be [Kerala (Engg.) 2001] 

(a) Ellipses  (b) Parabolas (c) Hyperbolas   (d)  None of these 

34. If 21 ,ee be respectively the eccentricities of ellipse 3649 22  yx and hyperbola 3649 22  yx , then  

(a) 32
2

2
1  ee  (b) 22

2
2
1  ee  (c) 42

2
2
1  ee  (d)  42

2
2
1  ee  

35. The length of the latus rectum of the hyperbola 1
2

2

2

2


b

y

a

x
 is   

(a) 
b

a22
 (b) 

a

b 22
 (c) 

a

b 2

 (d) 
b

a 2

  

36. The distance between the foci of a hyperbola is 16 and its eccentricity is 2 , then the equation of hyperbola is  

 [DCE 1998; MNR 1984; UPSEAT 2000] 

(a) 3222  yx  (b) 1622  yx  (c) 1622  yx  (d)  3222  yx  

37. The equation of the hyperbola with vertices (3, 0) and (–3, 0) and semi-latus-rectum 4, is given by   

(a) 03634 22  yx  (b) 01234 22  yx  (c) 03634 22  yx  (d) None of these  

38. Equation of the hyperbola with eccentricity 3/2 and foci at )0,2( is  

(a) 
9

4

54

22


yx

 (b) 
9

4

99

22


yx

 (c) 1
94

22


yx

 (d) None of these  

39. The eccentricity of the hyperbola with latus rectum 12 and semi-conjugate axis 32 , is   

(a) 2 (b) 3 (c) 
2

3
 (d) 32   

40. The eccentricity of the hyperbola 1243 22  yx is   
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(a) 
3

7
 (b) 

2

7
 (c) 

3

7
  (d) 

2

7
   

41. The equation 1
812

22





 k

y

k

x
represents   

(a) A hyperbola if 8k    (b) An ellipse if 8k   

(c) A hyperbola if 8 < k < 12  (d) None of these  

 

 

 

 

42. The auxiliary equation of circle of hyperbola ,1
2

2

2

2


b

y

a

x
is   

(a) 222 ayx   (b) 222 byx   (c) 2222 bayx   (d) 2222 bayx    

43. A point on the curve 1
2

2

2

2


B

y

A

x
is  [Karnataka CET 1993; MP PET 1988] 

(a) )sin,cos(  BA  (b) )tan,sec(  BA  (c) )sin,cos( 22  BA  (d) None of these  

44. The locus of the point of intersection of the lines abyax   tansec and ,sectan bbyax   where  is the 

parameter, is 

(a) A straight line (b) A circle (c) An ellipse (d) A hyperbola  

45. The eccentricity of the conic represented by 0164422  yxyx is   

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

46. The latus rectum of the hyperbola 01513218169 22  yxyx is  [MP PET 1996] 

(a) 
4

9
 (b) 9 (c) 

2

3
 (d) 

2

9
  

47. The vertices of a hyperbola are at )0,0( and )0,10( and one of its foci is at )0,18( . The equation of the hyperbola is  

(a) 1
14425

22


yx

 (b) 1
14425

)5( 22


 yx

 (c) 1
144

)5(

25

22





yx

 (d)  1
144

)5(

25

)5( 22





 yx

 

48. The equations of the transverse and conjugate axis of the hyperbola 04446416 22  yxyx  are   

(a) 02,2  yx  (b) 2,2  yx  (c) 02,2  xy  (d) None of these  

49. Foci of the hyperbola 1
9

)2(

16

22





yx

are  

(a) )2,5(),2,5(   (b) )2,5(),2,5(   (c) )25(),2,5(   (d) None of these  

50. The eccentricity of the conic 042 22  yxx is  

(a) 
4

1
 (b) 

2

3
 (c) 

2

5
 (d) 

4

5
  

51. The equation 0441232316 22  yxyx represents a hyperbola  

(a) The length of whose transverse axis is 34  (b) The length of whose conjugate axis is 4   

(c) Whose centre is (–1, 2)   (d) Whose eccentricity is 
3

19
  

BBaassiicc  LLeevveell 

Parametric equations of Hyperbola, Special form of Hyperbola  
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52. The equation of the hyperbola whose foci are )5,4(),5,6(  and eccentricity 
4

5
is   

(a) 1
9

)5(

16

)1( 22





 yx

 (b) 1
916

22


yx

 (c) 1
9

)5(

16

)1( 22





 yx

 (d) None of these  

53. The equation Rt
ee

y
ee

x
tttt










;
2

;
2

 represents  [Kerala (Engg.) 2001] 

(a) An ellipse  (b) A parabola  (c) A hyperbola (d) A circle  

54. The vertices of the hyperbola 02529636169 22  yxyx are  

(a) (6, 3)  and  (–6, 3) (b) (6, 3)  and  (–2, 3) (c) (–6, 3)  and  (–6, –3) (d)  None of these 

55. The curve represented by )hsinh(cos),hsinh(cos   byax is  [EAMCET 1994] 

(a) A hyperbola (b) An ellipse (c)  A parabola  (d) A circle  

56. The foci of the hyperbola 01513218169 22  yxyx are  

(a) (2, 3), (5, 7) (b) (4, 1), (–6, 1) (c) (0, 0), (5, 3) (d) None of these  

 

 

 

57. The equations of the transverse and conjugate axes of a hyperbola respectively are 032  yx , 

042  yx and their respective lengths are 2  and 
3

2
. The equation of the hyperbola is   

(a) 1)42(
5

3
)32(

5

2 22  yxyx  (b) 1)32(
5

3
)42(

5

2 22  yxyx  

(c) 1)32(3)42(2 22  yxyx  (d)  1)42(3)32(2 22  yxyx  

58. The points of intersection of the curves whose parametric equations are tytx 2,12  and sysx /2,2  is 

given by    

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

59. Equation cos
8

3

8

11


r
represents  [EAMCET 2002] 

(a) A rectangular hyperbola (b) A hyperbola (c) An ellipse (d) A parabola  

 

 

 

 

60. The line cmxy  touches the curve ,1
2

2

2

2


b

y

a

x
if  [Kerala (Engg.) 2002] 

(a) 2222 bmac   (b) 2222 bmac   (c) 2222 ambc   (d)  2222 cmba   

61. The line 0 nmylx will be a tangent to the hyperbola ,1
22

2




b

y

a

x
if [MP PET 2001] 

(a) 22222 nmbla   (b) 22222 nmbla   (c) 222222 lanbma   (d)  None of these 

62. If the straight line pyx   sincos be a tangent to the hyperbola ,1
2

2

2

2


b

y

a

x
then [Karnataka CET 1999] 

(a) 2222 sincos pba     (b) 2222 sincos pba    

(c) 2222 cossin pba     (d)  2222 cossin pba    

AAddvvaannccee  LLeevveell 

BBaassiicc  LLeevveell 

Position of a Point, Intersection of a line and Hyperbola, Tangents, Director circle, Pair of 
Tangents 
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63. The equation of the tangent at the point )tan,sec(  ba of the conic ,1
22

2




b

y

a

x
is  

(a) 1tansec 22   yx    (b) 1tansec  
b

y

a

x
  

(c) 1
tansec
22







b

by

a

ax 
  (d)  None of these 

64. If the line  xy 2  be a tangent to the hyperbola ,36002536 22  yx  then    

(a) 16 (b) –16 (c) 16  (d) None of these  

65. The equation of the tangent to the hyperbola 14 22  xy at the point (1, 0) is   [Karnataka CET 1994] 

(a) 1x  (b) 1y  (c) 4y  (d) 4x   

66. The straight line pyx 2 will touch the hyperbola 3694 22  yx , is  [Orissa JEE 2003] 

(a) 22 p  (b) 52 p  (c) 25 2 p  (d) 52 2 p   

67. The equation of the tangent to the hyperbola 632 22  yx which is parallel to the line 43  xy , is [UPSEAT 1993, 99, 2003] 

(a) 53  xy  (b) 53  xy  (c) 53  xy and 53  xy  (d)  None of these 

68. The equation of tangents to the hyperbola 1243 22  yx which cuts equal intercepts from the axes, are  

(a) 1 xy  (b) 1 xy  (c) 143  yx  (d)  143  yx  

69. The line 543  yx is a tangent to the hyperbola 54 22  yx . The point of contact is  

(a) (3, 1) (b) (2, 1/4) (c) (1, 3) (d) None of these  

70. The equation of a common tangent to the conics 1
2

2

2

2


b

y

a

x
and ,1

2

2

2

2


b

x

a

y
is 

(a) 22 bayx   (b) 22 bayx   (c) 22 bayx   (d)  22 abyx   

71. The equation of common tangents to the parabola xy 82  and hyperbola 33 22  yx , is   

(a) 012  yx  (b) 012  yx  (c) 012  yx  (d)  012  yx  

72. The radius of the director circle of the hyperbola 1
2

2

2

2


b

y

a

x
, is  [MP PET 1999] 

(a) ba   (b) ba   (c) 22 ba   (d)  22 ba   

73. The tangents to the hyperbola 322  yx are parallel to the straight line 082  yx at the following points. [Roorkee 1999] 

(a) (2, 1) or (1, 2) (b) (2, –1) or (–2, 1) (c) (–1, –2) (d) (–2, –1)  

74. The line cxy  4 touches the hyperbola 122  yx iff  [Kurukshetra CEE 2001] 

(a) 0c  (b) 2c  (c) 15c  (d) 17c   

75. The line 9125  yx touches the hyperbola 99 22  yx at the point  

(a) 









3

4
,5  (b) 










3

4
,5  (c) 










2

1
,3  (d) None of these  

76. The number of tangents to the hyperbola 1
2

2

2

2


b

y

a

x
from an external point is   

(a) 2 (b) 4 (c) 6 (d) 5  

77. The slope of the tangent to the hyperbola 632 22  yx at (3, 2)is  [SCRA 1999] 

(a) –1 (b) 1 (c) 0 (d)  2 

78. A common tangent to 144169 22  yx and 922  yx is  
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(a) 
77

3 
 xy  (b) 

7

15

7

2
3  xy  (c) 715

7

3
2  xy  (d) None of these  

79. The product of the perpendiculars from two foci on any tangent to the hyperbola 1
2

2

2

2


b

y

a

x
  

(a) 2a  (b) 2a  (c) 2b  (d)  2b  

80. If the two intersecting lines intersect the hyperbola and neither of them is a tangent to it, then number of 

intersecting points are   

 [IIIT Allahabad 2001] 

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

81. The equation of a tangent parallel to xy  drawn to 1
23

22


yx

is  

(a) 01  yx  (b) 02  yx  (c) 01  yx  (d) 02  yx   

82. The equation of the tangent to the conic 0112822  yxyx  at (2, 1) is  [Karnataka CET 1993] 

(a) 02 x  (b) 012 x  (c) 02 x  (d) 01  yx   

83. The equation of tangents to the hyperbola 364 22  yx which are perpendicular to the line  4yx 0  

(a) 33 xy  (b) 33 xy  (c) 2 xy  (d) None of these  

84. The position of point (5, – 4) relative to the hyperbola 19 22  yx   

(a) Outside the hyperbola (b) Inside the hyperbola (c) On the conjugate axis(d) On the hyperbola  

 

 

 

85. If the two tangents drawn on hyperbola 1
2

2

2

2


b

y

a

x
in such a way that the product of their gradients is 2c , then 

they intersects on the curve   

(a) )( 22222 axcby   (b) )( 22222 axcby   (c) 222 cbyax   (d) None of these  

86. C the centre of the hyperbola 1
2

2

2

2


b

y

a

x
. The tangent at any point P on this hyperbola meets the straight lines 

0 aybx and 0 aybx in the points Q and R respectively. Then CRCQ.    

(a) 22 ba   (b) 22 ba   (c) 
22

11

ba
  (d) 

22

11

ba
   

87. Let )tan,sec(  baP and )tan,sec(  baQ , where 
2


  , be two points on the hyperbola 1

2

2

2

2


b

y

a

x
. If ),( kh is 

the point of intersection of the normals at P and Q, then k is equal to  [IIT 1999; MP PET 2002] 

(a) 
a

ba 22 
 (b) 













 


a

ba 22

 (c) 
b

ba 22 
 (d)  













 


b

ba 22

 

88. Let P be a point on the hyperbola 222 ayx  where a is a parameter such that P is nearest to the line xy 2 . 

The locus of P is   

(a) 02  yx  (b) 02  xy  (c) 02  yx  (d) 02  xy   

89. An ellipse has eccentricity 
2

1
and one focus at the point 








1,

2

1
P . Its one directrix is the common tangent nearer 

to the point P, to the circle 122  yx and the hyperbola 122  yx . The equation of the ellipse in the standard 

form, is  [IIT 1996] 
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(a) 1
12/1

)1(

9/1

)3/1( 22





 yx

  (b) 1
12/1

)1(

9/1

)3/1( 22





 yx

  

(c) 1
12/1

)1(

9/1

)3/1( 22





 yx

   (d)  1
12/1

)1(

9/1

)3/1( 22





 yx

 

 

 

 

 

90. The condition that the straight line nmylx  may be a normal to the hyperbola 222222 bayaxb  is given by  [MP PET 1993, 94] 

(a) 
2

222

2

2

2

2 )(

n

ba

m

b

l

a 
  (b) 

2

222

2

2

2

2 )(

n

ba

b

m

a

l 
  (c) 

2

222

2

2

2

2 )(

n

ba

m

b

l

a 
  (d)  

2

222

2

2

2

2 )(

n

ba

b

m

a

l 
  

91. The equation of the normal to the hyperbola 1
916

22


yx

at (–4, 0) is  [UPSEAT 2002] 

(a) 0y  (b) xy   (c) 0x  (d) yx    

92. The equation of the normal at the point )tan,sec(  ba  of the curve 222222 bayaxb  is [Karnataka CET 1999] 

(a) 22

sincos
ba

byax



 (b) 22

sectan
ba

byax



 (c) 22

tansec
ba

byax



 (d)  22

tansec
ba

byax



 

93. The number of normals to the hyperbola 1
2

2

2

2


b

y

a

x
from an external point is  [EAMCET 1995] 

(a) 2 (b) 4 (c) 6 (d) 5  

 

 

 

 

94. The locus of the middle points of the chords of hyperbola 06423 22  yxyx parallel to xy 2 is [EAMCET 1989] 

(a) 443  yx  (b) 0443  xy  (c) 344  yx  (d) 243  yx   

95. The equation of the chord of the hyperbola 922  yx which is bisected at )3,5(  is   

(a) 935  yx  (b) 1635  yx  (c) 1635  yx  (d) 935  yx   

96. If the chords of contact of tangents from two points ),( 11 yx and ),( 22 yx to the hyperbola 1
2

2

2

2


b

y

a

x
are at right 

angles, then 
21

21

yy

xx
is equal to  

(a) 
2

2

b

a
  (b) 

2

2

a

b
  (c) 

4

4

a

b
  (d)  

4

4

b

a
  

97. Equation of the chord of the hyperbola 4001625 22  yx which is bisected at the point (6, 2) is   

(a) 4187516  yx  (b) 4181675  yx  (c) 400425  yx  (d) None of these  

 

 

 

98. If 9x is the chord of contact of the hyperbola 922  yx , then the equation of the corresponding pair of 

tangent is  [IIT 1999] 

(a) 091889 2   xyx  (b) 091889 2   xyx  (c) 091889 2   xyx  (d)  091889 2   xyx  
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99. If )tan,sec(  ba and )tan,sec(  ba are the ends of a focal chord of 1
2

2

2

2


b

y

a

x
, then 

2
tan

2
tan


equals to  

(a) 
1

1





e

e
 (b) 

e

e





1

1
 (c) 

e

e





1

1
 (d)  

1

1





e

e
 

100. If 1
2

2

2

2


b

y

a

x
)( ba  and 222 cyx  cut at right angles, then  

(a) 222 2cba   (b) 222 2cab   (c) 222 2cba   (d)  222 2cba   

101. The locus of the middle points of the chords of contact of tangents to the hyperbola 222 ayx  from points on 

the auxiliary  circle, is  

(a) )()( 22222 yxyxa   (b) 222222 )()( yxyxa   (c) 2222 )()( yxyxa   (d)  None of these 

102. The locus of the mid points of the chords of the hyperbola 1
2

2

2

2


b

y

a

x
, which subtend a right angle at the origin 

  

(a) 
4

2

4

2

22

2

2

2

2

2 11

b

y

a

x

bab

y

a

x
























  (b) 

2

2

2

2

22

2

2

2

2

2 11

b

y

a

x

bab

y

a

x
























   

(c) 
2

2

2

2

222

2

2

2 11

b

y

a

x

bab

y

a

x
























  (d)  None of these 

 

 

 

 
 

103. The diameter of 144916 22  yx which is conjugate to yx 2 is  

(a) xy
9

16
  (b) xy

9

32
  (c) yx

9

16
  (d)  yx

9

32
  

104. The lines 0432  yx and 0523  yx may be conjugate w.r.t the hyperbola 1
2

2

2

2


b

y

a

x
, if  

(a) 
3

1022  ba  (b) 
3

1022  ba  (c) 
3

1022  ab  (d) None of these  

105. The polars of ),( 11 yx and ),( 22 yx w.r.t 1
2

2

2

2


b

y

a

x
are perpendicular to each other if  [AMU 1998] 

(a) 
4

2

21

21

a

b

yy

xx
  (b) 

4

4

21

21

b

a

yy

xx
  (c) 

2

2

2121
b

a
yyxx   (d)  

2

2

2121
b

a
yyxx   

 

 
 

106. The locus of the pole of normal chords of the hyperbola 1
2

2

2

2


b

y

a

x
is   

(a) 2222626 )(// baybxa    (b) 2222222 )(// babyax    

(c) 2222222 )(// baybxa    (d)  None of these 

107. The locus of the pole with respect to the hyperbola 1
2

2

2

2


b

y

a

x
of any tangent to the circle, whose diameter is 

the line joining the foci is the   

AAddvvaannccee  LLeevveell 

BBaassiicc  LLeevveell 

Pole and Polar, Diameter and Conjugate diameter  



 

 

 

 
254 Conic Section : Hyperbola  

(a) Ellipse (b) Hyperbola (c) Parabola (d) None of these  

 

 

 

 

108. The product of the lengths of perpendicular drawn from any point on the hyperbola 022 22  yx to its 

asymptotes is 

 [EAMCET 2003] 

(a) 
2

1
 (b) 

3

2
 (c) 

2

3
 (d) 2  

109. The angle between the asymptotes of 1
2

2

2

2


b

y

a

x
is equal to  [BIT  Ranchi 1999] 

(a) 








a

b1tan2  (b) 
b

a1tan2   (c) 
b

a1tan   (d) 
a

b1tan    

 

 

 

110. The product of perpendicular drawn from any point on a hyperbola to its asymptotes is      [Karnataka CET 2000] 

(a) 
22

22

ba

ba


 (b) 

22

22

ba

ba 
 (c) 

ba

ab


 (d)  

22 ba

ab


 

111. From any point on the hyperbola 1
2

2

2

2


b

y

a

x
 tangents are drawn to the hyperbola 2

2

2

2

2


b

y

a

x
. The area cut-off 

by the chord of contact on the asymptotes is equal to  

(a) 
2

ab
 (b) ab  (c) ab2  (d) ab4   

112. The equation of the hyperbola whose asymptotes are the straight lines 0743  yx and 0134  yx and 

which passes through origin is  

(a) 0)134)(743(  yxyx   (b) 0173112712 22  yxyxyx   

(c) 02712 22  yxyx    (d) None of these  

113. The equation of the asymptotes of the hyperbola 04711252 22  yxyxyx are  

(a) 05711252 22  yxyxyx  (b) 05117242 22  yxyxyx  

(c) 05711252 22  yxyxyx  (d)  None of these 

 

 

 

 

114. Eccentricity of the curve 222 ayx  is  [UPSEAT 2002] 

(a) 2 (b) 2  (c) 4 (d) None of these  

115. The eccentricity of curve 122  yx is [MP PET 1995] 

(a) 
2

1
 (b) 

2

1
 (c) 2 (d) 2   

116. The eccentricity of the hyperbola 2522  yx is [MP PET 1987] 
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(a) 2  (b) 
2

1
 (c) 2 (d)  21   

117. If transverse and conjugate axes of a hyperbola are equal, then its eccentricity is  [MP PET 2003] 

(a) 3  (b) 2  (c) 
2

1
 (d) 2  

118. The eccentricity of the hyperbola 1)(
3

1999 22  yx is  [Karnataka CET 1999] 

(a) 3  (b) 2  (c) 2 (d)  22  

119. Eccentricity of the rectangular hyperbola  









1

0
3

11
dx

xx
e x is  [UPSEAT 2002] 

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

1
  

120. The reciprocal of the eccentricity of rectangular hyperbola, is   [MP PET 1994] 

(a) 2 (b) 
2

1
 (c) 2  (d)  

2

1
 

121. The locus of the point of intersection of the lines atyx  )( and atyx  , where t is the parameter, is  

(a) A circle (b) An ellipse (c) A rectangular hyperbola (d) None of these  

122. Curve 2cxy  is said to be  

(a) Parabola (b) Rectangular hyperbola (c) Hyperbola (d) Ellipse  

123. What is the slope of the tangent line drawn to the hyperbola )0(  aaxy at the point )1,(a  [AMU 2000] 

(a) 
a

1
 (b) 

a

1
 (c) a  (d) a   

124. The coordinates of the foci of the rectangular hyperbola 2cxy  are  

(a) ),( cc   (b) )2,2( cc   (c) 














2
,

2

cc
 (d) None of these  

125. A tangent to a hyperbola 1
2

2

2

2


b

y

a

x
intercepts a length of unity from each of the coordinate axes, then the 

point ),( ba lies on the rectangular hyperbola   

(a) 222  yx  (b) 122  yx  (c) 122  yx  (d) None of these  

126. A rectangular hyperbola is one in which  

(a) The two axes are rectangular  (b) The two axes are equal 

(c) The asymptotes are perpendicular (d)  The two branches are perpendicular  

127. If e and 1e are the eccentricities of the hyperbolas 2cxy  and  cyx 22 , then 2
1

2 ee   is equal to [EAMCET 1995; UPSEAT 2001] 

(a) 1 (b) 4 (c) 6 (d) 8  

128. If the line 0 cbyax is a normal to the curve xy = 1, then 

(a) 0,0  ba  (b) 0,0  ba or 0,0  ba  (c) 0,0  ba  (d) None of these  

129. The number of normals that can be drawn from any point to the rectangular hyperbola 2cxy  is   

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

130. The equation of the chord joining two points ),( 11 yx and ),( 22 yx on the rectangular hyperbola 2cxy  is   

(a) 1
2121





 yy

y

xx

x
 (b) 1

2121





 yy

y

xx

x
 (c) 1

2121





 xx

y

yy

x
 (d)  1

2121





 xx

y

yy

x
 



 

 

 

 
256 Conic Section : Hyperbola  

131. If a triangle is inscribed in a rectangular hyperbola, its orthocentre lies   

(a) Inside the curve (b) Outside the curve (c) On the curve (d) None of these  

 

 

 

132. The equation of the common tangent to the curves xy 82  and 1xy is [IIT Screening 2002] 

(a) 293  xy  (b) 12  xy  (c) 82  xy  (d) 2 xy   

133. A rectangular hyperbola whose centre is C is cut by any circle of radius r in four points P,Q, R and S, then 
2222 CSCRCQCP  = 

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

134. If ),(),(),,( 332211 yxRyxQyxP and ),( 44 yxS are four concyclic points on the rectangular hyperbola 2cxy  , the 

coordinates of orthocentre of the PQR are   

(a) ),( 44 yx   (b) ),( 44 yx  (c) ),( 44 yx   (d)  ),( 44 yx  

135. If a circle cuts the rectangular hyperbola 1xy in the points ),( rr yx where 4,3,2,1r then 

(a) 24321 xxxx  (b) 14321 xxxx  (c) 04321  xxxx  (d)  04321  yyyy  

 

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

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

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

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

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

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

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

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

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

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

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

121  122  123  124  125  126  127  128  129  130  131  132  133  134  135  

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