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Parabola CONIC SECTIONS 



Parabola
A circle with its centre at the focus of the parabola y2 = 8x and touching its 
directrix intersects the parabola at points A, B. Then length AB is equal to?

Short Cut --- Visualization :)

JEE-Main Prv. Yr(Numerical type)
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Parabola
Standard parabolas having vertex at origin



Parabola
A circle with its centre at the focus of the parabola y2 = 8x and touching its 
directrix intersects the parabola at points A, B. Then length AB is equal to

Short Cut --- Visualization :)

JEE-Main Prv. Yr(Numerical type)



Parabola
A circle with its centre at the focus of the parabola y2 = 4ax and touching its 
directrix intersects the parabola at points A, B. Then length AB is equal to
Answer: 8

Alternate Solution:

Centre of circle (a, 0) and radius 2a
Equation of circle (x - a)2 + y2 = 4a2

x2 + y2 - 2ax - 3a2 = 0 and y2 = 4ax

x2 + 2ax - 3a2 = 0

x = -3a, a   and   y = ±2a

∴ Length of AB = 4a = 8
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Parabola
UNIT-WISE WEIGHTAGE - COORDINATE GEOMETRY
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Parabola

● Definition of a Conic 

● Parabola- Standard Equations

● Parametric form of Equation of a Parabola

● Equation of Tangent

● Problems based on: 

○ Common Tangents + Pt. of Intersection of two curves 

+ Angle of Intersection between two curves  

●

●

Parabola



Parabola

Home Assignment Problems



Parabola

A B DC JEE (Main) 2018

Q1. If the tangent at (1, 7) to the curve x2 = y - 6 touches the circle 
      x2 + y2 + 16x + 12y + c = 0 then the value of c is :

95 195 185 85

Home Assignment Problem 



Parabola

A B

Q2. The slope of the line touching both the parabolas y2 = 4x and x2 = -32y is

DC JEE (Main) 2014

Home Assignment Problem 



Parabola

Straight Lines - 1 Straight Lines - 2 

Circles and Tangents Parabola and Tangents

Previously Taken Detailed Classes on Coordinate Geometry (Lectures 27 - 32)

Normal to Parabola

Ellipse and Hyperbola

✅ Crack JEE Maths in 30 Hours - Playlist:- 
https://www.youtube.com/watch?v=C4pO-NnfCcY&list=PLCtUyOrCJbxxkL5dPyLJi9UmUlrP-etG3&index=27



Parabola

Q. Let P be a point on the parabola,               and N be the foot of the 
perpendicular drawn from P on the axis of the parabola. A line is now drawn 
through the mid-point M of PN, parallel to its axis which meets the parabola 

at Q. If the y-intercept of the line NQ is     , then:

JEE-Main 2020

A B C D



Parabola

Q. Let P be a point on the parabola,               and N be the foot of the 
perpendicular drawn from P on the axis of the parabola. A line is now drawn 
through the mid-point M of PN, parallel to its axis which meets the parabola 

at Q. If the y-intercept of the line NQ is     , then:

JEE-Main 2020

A B C D



Parabola
Solution:

Let                      where a = 3



Parabola
Solution:

QN passes through             , then

Now, 
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Parabola
Standard parabolas having vertex at origin



Parabola Standard parabolas having vertex at origin



Parabola
Standard parabolas having vertex at any point

Consider the following equations for a > 0 and remember their graphs.

(1) (y − k)2 = 4a(x − h)



Parabola
Q. Axis of a parabola lies along x-axis. If its vertex and focus are at distance 2 
and 4 respectively from the origin, on the positive x-axis then which of the 
following points does not lie on it?

A B C D

JEE-Main 2019



Parabola
Q. Axis of a parabola lies along x-axis. If its vertex and focus are at distance 2 
and 4 respectively from the origin, on the positive x-axis then which of the 
following points does not lie on it?

A B C D

JEE-Main 2019

(2, 0)

y

y′

x′ x(4, 0)O



Parabola
Standard parabolas having vertex at any point

Consider the following equations for a > 0 and remember their graphs.

(1) (y − k)2 = 4a(x − h) (2) (y − k)2 = −4a(x − h)

x = h − a

LR = 4a

Z (h − a, k)
A (h, k)

S (h + a, k) S (h − a, k) Z (h + a, k)

A (h, k)
LR = 4a

x = h + a



Parabola

S (h, k + a)

A (h, k)

Z (h, k − a)y = k − a

LR = 4a Z (h, k + a)

A (h, k)

S (h, k − a)

y = k + a

LR = 4a

(4) (x − h)2 = −4a(y − k)(3) (x − h)2 = 4a(y − k)

Standard parabolas having vertex at any point

Consider the following equations for a > 0 and remember their graphs.



Parabola

Q. If the area of the triangle whose one vertex is at the vertex of the 
parabola, y2 + 4 (x - a2) = 0 and the other two vertices are the points of 
intersection of the parabola and y-axis, is 250 sq. units, then a value of 'a' 
is____.

JEE-Main 2019(Numerical type)



Parabola

Q. If the area of the triangle whose one vertex is at the vertex of the 
parabola, y2 + 4 (x - a2) = 0 and the other two vertices are the points of 
intersection of the parabola and y-axis, is 250 sq. units, then a value of 'a' 
is____.

JEE-Main 2019(Numerical type)

Solution:

(a2, 0)x
P

Q

R

(0, 2a)

(0, 2a)



Parabola
Q. If one end of a focal chord of the parabola, y2 = 16x is at (1, 4), then the 
length of this focal chord is:

A B C D25 22 24 20

JEE-Main 2019



Parabola
Properties of Focal Chord 



Parabola
Properties of Focal Chord 



Parabola
Q. If one end of a focal chord of the parabola, y2 = 16x is at (1, 4), then the 
length of this focal chord is:

A B C D25 22 24 20

JEE-Main 2019
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Parabola



Parabola Various equations of tangents to y2 = 4ax

Slope form Tangent at a point on 
a parabola

Parametric form

Y

XO

y2 = 4ax

slope = m Y

XO

(x1, y1)

y2 = 4ax

T = 0

Y

XO

P(t)

y2 = 4ax

T = 0 ⇒ ty = x + at2



Parabola

Straight Lines - 1 Straight Lines - 2 

Circles and Tangents Parabola and Tangents

Previously Taken Detailed Classes on Coordinate Geometry (Lectures 27 - 32)

Normal to Parabola

Ellipse and Hyperbola

✅ Crack JEE Maths in 30 Hours - Playlist:- 
https://www.youtube.com/watch?v=C4pO-NnfCcY&list=PLCtUyOrCJbxxkL5dPyLJi9UmUlrP-etG3&index=27



Parabola
Q. If one end of a focal chord AB of the parabola  y2 = 8x is at

then the equation of the tangent to it at B is :

JEE-Main 2020

A Bx –2y + 8 = 0  x + 2y + 8 = 0

DC  2x + y – 24 = 02x – y – 24 = 0 



Parabola
Q. If one end of a focal chord AB of the parabola  y2 = 8x is at

then the equation of the tangent to it at B is :

JEE-Main 2020

A Bx –2y + 8 = 0  x + 2y + 8 = 0

DC  2x + y – 24 = 02x – y – 24 = 0 



Parabola
Solution:

Let                 is 

Parameter of other end of focal chord is 2

⇒ point is (8, 8)

⇒ Equation of tangent is



Parabola
Q. The equation of a tangent to the parabola, x2 = 8y, which makes an angle 
θ with the positive direction of x-axis, is:

A By = x tanθ+2cotθ y = x tanθ - 2 Cotθ

DC x = ycotθ - 2 tanθx = y cotθ + 2 tanθ

JEE-Main 2019



Parabola
Q. The equation of a tangent to the parabola, x2 = 8y, which makes an angle 
θ with the positive direction of x-axis, is:

A By = x tanθ+2cotθ y = x tanθ - 2 Cotθ

DC x = ycotθ - 2 tanθx = y cotθ + 2 tanθ
JEE-Main 2019

P(2at, at2)

θ



Parabola
Q. The tangent to the parabola y2 = 4x at the point where it intersects the 
circle x2 + y2 = 5 in the first quadrant, passes through the point :

A B C D

JEE-Main 2019

Point(s) of intersection of two curves 



Parabola
Q. The tangent to the parabola y2 = 4x at the point where it intersects the 
circle x2 + y2 = 5 in the first quadrant, passes through the point :

A B C D

JEE-Main 2019Solution:

Point(s) of intersection of two curves 



Parabola
Q. The tangent to the parabola y2 = 4x at the point where it intersects the 
circle x2 + y2 = 5 in the first quadrant, passes through the point :

A B C D

JEE-Main 2019
Solution:

Point(s) of intersection of two curves 



Parabola
Q. Equation of a common tangent to the circle, x2 + y2 - 6x = 0 and
     the parabola, y2 = 4x, is:

A B

DC JEE-Main 2019

Common Tangent 



Parabola



Parabola
Q. Equation of a common tangent to the circle, x2 + y2 - 6x = 0 and
        the parabola, y2 = 4x, is:

A B

DC

Solution:
JEE-Main 2019 

Common Tangent 



Parabola
Q. If the line ax + y = c, touches both the curves x2 + y2 = 1 and y2 =          ,
     then |c| is equal to 

A B C D2

JEE-Main 2019

Common Tangent 



Parabola
Q. If the line ax + y = c, touches both the curves x2 + y2 = 1 and y2 =          ,   
     then |c| is equal to 

A B C D2

JEE-Main 2019

Common Tangent 

Solution: Equation of tangent on                      is

This is also tangent on circle  

Hence, equation is 



Parabola
Q. If θ denotes the acute angle between the curves, y = 10 - x2 and y = 2 + x2 
     at the point of their intersection, then |tan θ| is equal to:

A B C D

JEE-Main 2019

Angle of intersection between two curves 



Parabola

Solution:

Q. If θ denotes the acute angle between the curves, y = 10 - x2 and y = 2 + x2 
     at the point of their intersection, then |tan θ| is equal to:

Angle of intersection between two curves 



Parabola
Q. If θ denotes the acute angle between the curves, y = 10 - x2 and 
y = 2 + x2 at the point of their intersection, then |tan θ| is equal to:

A B C D

JEE-Main 2019

Angle of intersection between two curves 



Parabola
Q. Let A (4, -4) and B (9, 6) be points on the parabola, y2 = 4x. Let C be 
chosen on the arc AOB of the parabola, where O is the origin, such that the 
area of ΔACB is maximum. Then, the area (in sq. units) of ΔACB, is:

A B C D

JEE-Main 2019



Parabola
Q. Let A (4, -4) and B (9, 6) be points on the parabola, y2 = 4x. Let C be 
chosen on the arc AOB of the parabola, where O is the origin, such that the 
area of ΔACB is maximum. Then, the area (in sq. units) of ΔACB, is:

A B C D

JEE-Main 2019

Short Cut Approach :)

y

y′

x′ x

B(9, 6)

A(4, -4)

C(t2, 2t)

O



Parabola
Solution:

y

y′

x′ x

B(9, 6)

A(4, -4)

C(t2, 2t)

O

Alternate Approach:



Parabola

Home Assignment Problems



Parabola

A B DC JEE (Main) 2018

Q1. If the tangent at (1, 7) to the curve x2 = y - 6 touches the circle 
      x2 + y2 + 16x + 12y + c = 0 then the value of c is :

95 195 185 85

Home Assignment Problem 



Parabola

A B

Q2. The slope of the line touching both the parabolas y2 = 4x and x2 = -32y is

DC JEE (Main) 2014

Home Assignment Problem 



Parabola

Straight Lines - 1 Straight Lines - 2 

Circles and Tangents Parabola and Tangents

Previously Taken Detailed Classes on Coordinate Geometry (Lectures 27 - 32)

Normal to Parabola

Ellipse and Hyperbola

✅ Crack JEE Maths in 30 Hours - Playlist:- 
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Parabola

All the very best :-)
DREAM ON!  
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Solutions to 
Home Assignment Problems



Parabola

A B DC JEE (Main) 2018

Q1. If the tangent at (1, 7) to the curve x2 = y - 6 touches the circle 
      x2 + y2 + 16x + 12y + c = 0 then the value of c is :

95 195 185 85

Home Assignment Problem 



Parabola

A B DC

JEE (Main) 2018

Q1. If the tangent at (1, 7) to the curve x2 = y - 6 touches the circle 
          x2 + y2 + 16x + 12y + c = 0 then the value of c is :

95 195 185 85

Solution:



Parabola

A B

Q2. The slope of the line touching both the parabolas y2 = 4x and x2 = -32y is

DC JEE (Main) 2014

Home Assignment Problem 



Parabola

Straight Lines - 1 Straight Lines - 2 

Circles and Tangents Parabola and Tangents

Previously Taken Detailed Classes on Coordinate Geometry (Lectures 27 - 32)

Normal to Parabola

Ellipse and Hyperbola

✅ Crack JEE Maths in 30 Hours - Playlist:- 
https://www.youtube.com/watch?v=C4pO-NnfCcY&list=PLCtUyOrCJbxxkL5dPyLJi9UmUlrP-etG3&index=27
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