
 

 

ELLIPSE 
 

 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, 
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Squaring both sides, 222222 )(])())[(( CByAxeyxBA ++=−+−+   

 Note  : ❑ The condition for second degree equation in x and y to represent an ellipse is that 
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  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 

 (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, 
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 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 
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Since 1e , therefore 222 )1( aea −   22 ab  . Some terms related to the ellipse ba
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(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
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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 
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(6) Eccentricity of the ellipse: For the ellipse 1
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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, 
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(8) Latus-rectum: Chord through the focus and perpendicular to the major axis is called its latus 

rectum. 

The double ordinates LL and 11LL  are latus rectum of the ellipse. 
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(9) Focal chord: A chord of the ellipse passing through its focus is called a focal chord. 

(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
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Example: 2 The length of the latus-rectum of the ellipse 4595 22 =+ yx is   

 (a) 4/5  (b) 2/5  (c) 3/5  (d) 3/10  

Solution: (d) Here the ellipse is 1
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 Here 92 =a and 52 =b . So, latus-rectum 
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Example: 3    In an ellipse the distance between its foci is 6 and its minor axis is 8. Then its 

eccentricity is     

 (a) 
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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  
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Example: 4  What is the equation of the ellipse with foci )0,2( and eccentricity 
2

1       

 (a) 4843 22 =+ yx  (b) 4834 22 =+ yx  (c) 043 22 =+ yx  (d) 034 22 =+ yx  

Solution: (a) Here ,2=ae 4,
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 Hence, the equation of ellipse is 1
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Example: 5     If )0,3(),,( 1 =FyxP , )0,3(2 −=F and 4002516 22 =+ yx , then 21 PFPF + equals                 

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

Solution: (c) We have 1
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 This equation represents an ellipse with eccentricity given by  
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  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                                        
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Example: 7     Let P be a variable point on the ellipse 1
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the triangle ,21FPF then the maximum value of A is      

 (a) abe2  (b) abe (c) abe
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Solution: (b) Let )sin,cos(  baP  and )0,(),0,( 21 aeFaeF −  
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      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,
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 Hence the equation of ellipse is 1
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yx ,  i.e. 1243 22 =+ yx     
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 5.2.3 Equation of Ellipse in other form . 

In the equation of the ellipse ,1
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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 
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Difference between both ellipse will be clear from the following table. 
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   Basic fundamentals 
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 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 −=  
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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 
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Example: 9 The equation of a directrix of the ellipse 1
2516
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=+
yx is       

 (a) 
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=y  (b) 3=x  (c) 3−=x  (d) 
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Solution: (a) From the given equation of ellipse 25,16 22 == ba  (since ab  ) 

 So, )1( 222 eba −=  ,  )1(2516 2e−=   
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  One directrix is 
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Example: 10 The distances from the foci of ),( 11 yxP on the ellipse 1
259

22

=+
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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 
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 The focal distances of a point ),( 11 yx on the ellipse 1
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 5.2.4 Parametric form of the Ellipse. 

 Let the equation of ellipse in standard form will be given by 1
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 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           

 (a) Ellipse (b) Parabola (c) Hyperbola (d) Circle  

Solution: (a) Given, )sin(cos4),sin(cos3 ttyttx −=+=  )sin(cos
4

),sin(cos
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y
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 Squaring and adding, we get )2sin1()2sin1(
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ellipse. 

Example: 12 The distance of the point '' on the ellipse 1
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 (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
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0=+− Plymx  are perpendicular lines, then we substitute ,
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 Example: 13  The foci of the ellipse 225)2(9)1(25 22 =+++ yx are                                     

 (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
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 Here 9,25 22 == ba [Type : ]1
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 Eccentricity is given by 
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 Foci are given by 4
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4
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 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. 

Let ),( 11 yxP be any point and let 1
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is the equation of an ellipse. The point lies outside, on 

or inside the ellipse as if 0,0,01
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Example: 14 Let E be the ellipse 1
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=+
yx   and C be the circle 922 =+ yx . Let P and Q be the points (1, 

2) and (2, 1) respectively. Then                                      

 (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 
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Solution: (d) The given ellipse is  1
49
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=+
yx . The value of the expression  1
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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
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 ......(i)   and the given line be cmxy +=       ......(ii) 

Eliminating y from equation (i) and (ii), then 1
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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
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at the point ),( 11 yx is 
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(2) Slope form: If the line cmxy += touches the ellipse 1
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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
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(3) Parametric form: The equation of tangent at any point )sin,cos(  ba  is  1sincos =+ 
b

y

a

x
 

Note  : ❑ The straight line 0=++ nmylx touches the ellipse 1
2
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x
, if 22222 nmbla =+ . 

          ❑ The line pyx =+  sincos touches the ellipse 1
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, if 22222 sincos pba =+  and 

that point of contact is 
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❑ 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
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b

y

a

x , then the common tangent is inclined to 

the major axis at an angle 
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

−

−−

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      

 (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 

 (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=    

 (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   

 (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       

 (a) )5/12(tan 1−  (b) )5/6(tan 1−  (c) )5/12(tan 1−  (d) )5/6(tan 1−  

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  

P(x1,y1) 

A 

B 

90° B 

C 

B 

A A 

P(x1,y1) 



 

 

   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         

 (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                

 (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 ABis 1sincos
2

=+  y
x  

      )coses,0();0,sec2(   BA  

   Let the middle point Qof 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) 



 

 

      
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     

 (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 −
=

−
 

P(x1,y1) 

Normal 

S C G S T X 

Y 

Y 

X 



 

 

X X 
C M 

Y 

Y 

 

P(x,y) 

1
2

2

2

2

=+
b

y

a

x
 

  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         

 (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 −
=

−  

  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 

 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 

            

 (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) 

Q(x2,y2

) 
P(x1,y1

) 
T(h,k
) 

R(x3,y3

) 
S(x4,y4

) 



 

 

    =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) . 

 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
.  

 

Q(x2,y2

) 

 (x1,y1) 

R(x3,y3

) 

P 

P(x1,y1) Q 

R 

Y 

Y 

X’ 
X C 



 

 

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            

 (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  

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                         

 (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  

Q A(h,k) 

P 



 

 

  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                       

 (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  

 

 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 

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 



 

 

 












 −−

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    

  

 (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 

 (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 

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
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
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






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 ,2+  (using 2222 bmac += ) 

  222222 44  kaha += .  So, locus of ),( kh is 222222 44 yaxa  += or 1
4

2

22

2

2

2

=


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




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
−



 a
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 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. 

Q
 

Q 
R 

R 

P 



 

 

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 +=+  

 

(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 =  

 

 

 

 

)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 

)sin,cos(  baP  D 

D P 

C S S 

B 

A B 

A 
90° 

X X  
C 

Q P 

Q P 

Y 

Y 



 

 

(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  

 (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
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−
=  
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   
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a

b

a

b
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b −
=

−

−


−

−







   coscossinsin −=   0)cos( =−   2/ =− . 

 

 5.2.18 Subtangent and Subnormal  . 

Let the tangent and normal at ),( 11 yxP meet the x-axis at Aand Brespectively.  

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 )( 1,1yxP 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
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yx are 

 (a) 




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Solution: (a) Here 
2
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,16,25 1

22 −
=== xba . Length of subtangent =

3
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2
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Length of subnormal  
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 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. 

Note  :  ❑ The common chords of a circle and an ellipse are equally inclined to the axes of the 

ellipse. 
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 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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ASSIGNMENT 
DEFINITION OF THE ELLIPSE 

Basic Level 

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  

(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  

(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  

 

STANDARD & OTHER FORMS OF AN ELLIPSE , TERMS RELATED TO AN ELLIPSE 

Basic Level 

7. The equation 3032 22 =+ yx  represents   

(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   

(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  

(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  

208 



 

 

11. The equation of ellipse whose distance between the foci is equal to 8 and distance between the 

directrix  is 18, is 

(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    

(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  

(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   

(a) 
32

1  (b) 
3

1  (c) 
3

5  (d) 
6

5   

21. Eccentricity of the conic 112716 22 =+ yx  is  

(a) 
7

3  (b) 
16

7  (c) 
4

3  (d) 
3

4
  

22. Eccentricity of the ellipse 225259 22 =+ yx  is   

(a) 
5

3  (b) 
5

4  (c) 
25

9  (d) 
5

34   

 



 

 

23. The eccentricity of the ellipse 4001625 22 =+ yx  is  

(a) 
5

3  (b) 
3

1  (c) 
5

2  (d) 
5

1   

24. For the ellipse 1
2864

22

=+
yx , the eccentricity is  

(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  

(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   

(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   

(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  

(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   

(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  

(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  

(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  

(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  

(a) 2a (b) 
b

a
2  (c) 

a

b
2  (d) 

a

b2

  

38. P is any point on the ellipse 324369 22 =+ yx  whose foci are S and S' . Then PSSP '+  equals      

(a) 3 (b) 12 (c) 36 (d) 324  

39. The foci of 4002516 22 =+ yx  are   

(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   

(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   

(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  

(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    

(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   

(a) 
3

2  (b) 
4

3  (c) 
5

4  (d) 
2

1   

50. For the ellipse 94 22 =+ yx   

(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   

(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   

(a) 32 (b) 18 (c) 16 (d) 8  

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  

(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  

Advance Level 

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   

(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  

(a) 15 (b) 12 (c) 18  (d) 8  



 

 

60. The equation 1
11

22

=
+

−
− r

y

r

x , 1r  represents   

(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   

(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     

(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   

(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  

(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 =+  

 

SPECIAL FORM OF AN ELLIPSE , PARAMETRIC EQUATION OF AN ELLIPSE 

Basic Level 

70. The equation of the ellipse whose centre is (2,–3), one of the foci is (3, –3) and the corres vertex s  

(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   

(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   

(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   

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

75. The eccentricity of the ellipse 1
25

)1(

9

)1( 22

=
+

+
− yx is   

(a) 4/5 (b) 3/5 (c) 5/4 (d) Imaginary   

76. The eccentricity of the ellipse 03059 22 =−+ yyx , is   

(a) 
3

1  (b) 
3

2  (c) 
4

3  (d) None of these  

77. The eccentricity of the ellipse 0436894 22 =++++ yxyx is   

(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   

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

79. The centre of the ellipse 1
16

)(

9

)2( 22

=
−

+
−+ yxyx , is   

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

80. The centre of the ellipse 061541694 22 =+−−+ yxyx is  

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

81. Latus rectum of ellipse 0436894 22 =+−−+ yxyx is   

(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  

(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    

(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   

(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 

Advance Level 

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 

 

POSITION OF A POINT , TANGENTS , PAIR OF TANGENTS & DIRECTOR CICLE OF AN 

ELLIPSE 

Basic Level 

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  

(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 

(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  

(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  

(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  

(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=  

(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= 

(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   

(a) 






−

5

12
tan 1  (b) )56(tan 1−  (c) 














−

5

12
tan 1  (d) )512(tan 1−   

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  

(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   

(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   

(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    

(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   

(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  

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  

 

 

 

 

 



 

 

Advance Level 

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  

(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  

(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( −+    

 



 

 

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(   

 

NORMAL , ECCENTRIC ANGLES OF CO – ORDINATE POINTS 

Basic Level 

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   

(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  

(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   

(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   

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   

 

Advance Level 

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 =  

  

(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( 21PFFo −  (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   

 

CHORD OF CONTACT , EQUATION OF CHORD JOINING TWO POINTS OF AN ELLIPSE 

Basic Level 

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  

 

 

 

 

 

 

 



 

 

DIAMETER OF ELLIPSE , POLE AND POLAR &CONJUGATE DIAMETER 

Basic Level 

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 

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 

Advance Level 

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  
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ANSWER 

BASIC & ADVANCE LEVEL 

 
 

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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