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Paper-I 
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CONIC SECTION 
 

 
Analytic Definition of Conic Section (Focus - Directrix Property) 

A conic section is the locus of a point which moves in a plane such that its distance from a fixed 

point bears a constant ratio to its distance from a fixed straight line in that plane. 

Focus: In the definition the fixed point is called the focus of the conic section. 

Directrix: In the definition the fixed line is called the directrix of the conic section. 

Eccentricity: In the definition the constant ratio is called the eccentricity of the conic section. 

The eccentricity is usually denoted by the letter ‘e’. 

Axis: The straight line passing through the focus and perpendicular to the directrix is called the 

axis. 

 

 

 

 

  

 

 

In the figure S is the focus, the line LM is the directrix, SL is the axis and = e. 

The focus of a conic may or may not lie on the directrix of the conic. If the focus does not lie on 

the directrix, the conic section is 
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an ellipse, if e < 1,
a hyperbola, if e > 1, and

a parabola, if e = 1.
 

Note: 

(1) If the focus lies on the directrix, then the conic section is no more an ellipse or a 

hyperbola or a parabola. In this case it is a pair of straight lines and we call it a 

degenerated conic. 

The pair of straight lines are 

imaginary, if e < 1,
real and distinct, if e > 1, and

coincident, if e = 1.
 

 

(2) The directrix may be a line at infinity. In this case, if the focus is an ordinary point, the 

eccentricity (by the focus-directrix property) is zero. The conic section, in this case is a 

circle (e = 0). 

 

Equation of a Conic Section 

Let the equation of the directrix LM be Ax + By + C = 0 and S (훼,훽) be the focus. Let P(x, 

y) be any point on the conic section. From P draw PM perpendicular to LM. If e be the 

eccentricity of the conic, then by definition we have 

PS
PM = e 

a constant and that the locus of P will represent the equation of the conic. 

We have PS2 = e2 PM2. But we have 

PS2 = (x- 훼)2 + (y - 훽)2 and 푃푀 =
√

 



 

 

From above three we have 

(x- 훼)2 + (y - 훽)2 = 푒
√

                    (1) 

On simplification it becomes of the form 

ax2 + 2hxy + by2 + 2gx + 2fy + c = 0 

where a, b, c, f, g and h are some constants involving A, B, C, e, 훼 and 훽. Therefore the 

equation of a conic is represented by a general equation of second degree. 

 

Example: Find the equation of the conic section whose focus is (2, -1), the directrix is 3x + 

4y = 1 and the eccentricity is (2/3). 

[Hint: By applying the equation (1), we get the required equation of the conic section is 

189x2 + 161y2 – 96xy - 876x + 482y + 1121 = 0.] 
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CONVERGENCY AND DIVERGENCY OF SEQUENCES 

 

Sequence: 

A set of numbers a1, a2, a3, …, an, ……… formed according to some definite rule, is called a 

sequence. Such a rule defines an as a function of the +ve integral variable n. The individual 

numbers comprising the sequence are called elements or members of the sequence. Such a 

rule establishes one-to-one correspondence with +ve integers 1, 2, 3, …., n,….. in their 

natural order. The sequence is a mapping from the set of +ve integers (i.e. natural numbers) 

to the set of real numbers. So, by a sequence we mean a function f defined on the set N of all 

+ve integers, i.e.,  RNf : . 

The sequence whose nth element is an is denoted by {an} or a1, a2, a3, …,. The value of the 

function f namely an are called terms of the sequence. 

 

Finite & Infinite Sequences:   

A sequence is called finite or infinite according as the elements in the sequence is finite or 

infinite. In the case of finite sequence, the mapping is one-to-one correspondence with a 

proper subset {1, 2, 3, ……..,n}of N where n is finite otherwise it is infinite sequence. 

The finite sequence terminating with the nth term. An infinite sequence is non-terminating, 

there being another term after each term. 



 

 

A finite sequence with n terms is a function whose domain is the set of integers {1, 2, 3, 

……..,n}. an infinite sequence is a function whose domain is the set of +ve integers. 

 

 

Limit of a Sequence: 

A sequence {an} of real numbers is said to have limit l if given >0 however small, there 

exists a +ve number m such that na l when n m . Here m depends on . This may 

also be written as 
lim

na l
n




. 

  

Convergent Sequence or Regular Sequence: If the limit of a sequence exists, the sequence 

is called convergent otherwise it is called divergent. 

Example: 3 1n
n
 

 
 

convergent with limit 3. 

{n} divergent with limit ∞. 

For any convergent sequence, the limit is always unique. The limit of a sequence may or may 

not be a term of the sequence. 

 

Divergent Sequence: A sequence is said to be divergent and to diverge to +∞ or -∞ 

according as 
lim

,na or
n

  


. 

Example: {n2} is divergent with +∞. 

{-n} is divergent with -∞. 

 



 

 

Oscillatory Sequence: If a sequence is nether convergent nor divergent, then the sequence is 

called oscillating. 

Example: {(-1)n} oscillates finitely. 

 ( 1)n n oscillates infinitely. 


