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Short Cut --- Visualization :) \edanti,

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

Standard parabolas having vertex at origin
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Short Cut --- Visualization :) edanti,

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

(Numerical type) JEE-Main Prv. Yr




Nedantu,

A circle with its centre at the focus of the parabola y? = 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 1
Equation of circle (x - a)? + y? = 4a? —t 1 - !

X2 +y?-2ax - 3a® =0 and y? = 4ax

X% +2ax-3a2=0

x=-3a,a and y==+2a

.. Length of AB=4a =8
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Parabola

VECTOR-3D

Nedanti

UNIT-WISE WEIGHTAGE - COORDINATE GEOMETRY

VECTORS

3-DIMENSIONAL GEOMETRY
STRAIGHT LINES

CIRCLES

PARABOLA

ELLIPSE

HYPERBOLA

- O N =~ NN -~

3.33 1 3.33 1 3.33 1 3.33 1 333 1 3.33
6.67 2 6.67 2 667 2 667 2 667 2 667
6.67 1 3.33 1 3.33 2 667 1 333 2 667
3.33 0 0.00 2 667 1 3.33 1 333 1 3.33
6.67 0 0.00 1 3.33 1 3.33 1 333 1 3.33
0.00 1 3.33 0 0.0 1 3.33 1 333 1 3.33
3.33 1 3.33 1 3.33 0 000 0 0.0 0 0.0
20% o 10% 17% 17% 13% O 1T%
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Parabola

e Definition of a Conic

e Parabola- Standard Equations

e Parametric form of Equation of a Parabola
e Equation of Tangent
e Problems based on:
o Common Tangents + Pt. of Intersection of two curves

+ Angle of Intersection between two curves



Home Assignment Problems



Home Assignment Problem Nedantiv

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

A 9 B195 C185 D 85 JEE (Main) 2018



Parabola Home Assignment Problem \ledanm

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

1 3 1 .
A; B3 cg b2 JEE (Main) 2014



Parabola Nedanti,
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Nedantu,

Q. Let P be a point on the parabola, y° =12x 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 g , then:

1
A MQ:i B PN =3 C PN=4 D MO==

JEE-Main 2020



Nedantu,

Q. Let P be a point on the parabola, y° =12x 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 g , then:

1
A MQ:i B PN =3 C PN=4 D MO==

JEE-Main 2020



Parabola

Solution:

Let P(atz,zat) where g =3
= N(atz,O) m— M(atz,at)
OM=y=af




Parabola

Solution:
4
QN passes through (0,5) , then
4
3

=—%(—at2):>at=1:>t=%

Now, MQ:%atz =% and PN =2at =2
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Parabola Nedanti

Standard parabolas having vertex at origin
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Parabola Standard parabolas having vertex at origin Vedanti,
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Nedantu,

Standard parabolas having vertex at any point

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

() (- k)?=4alx - h)



Nedantu,

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 (5,2/6) B (8,6) c (6,4v/2) D (4,—4)
JEE-Main 2019



Nedantu,

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 (5,24/6) B )(8,6) c (6,4v/2) D (4,—4)
JEE-Main 2019
Since, vertex and focus of given parabola is (2, 0) and (4, 0) respectively.
Then, equation of parabola is y
(y—0)> =4x2(z—2)
= 9> =8z — 16

Hence, the point (8, 6) does not lie on given parabola.

X' Of 2,0\ 4,0 X




Nedantu,

Standard parabolas having vertex at any point

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

() - k)?=4alx- h) (2) (v-k)*=-4a(x - h)

LR = 4a
A (h, k)

Sh+a,k) Z(h+a,k)

x=h+a



Nedantu,

Standard parabolas having vertex at any point

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

(3) (x—h)*=4a(y - k) (4) (x— h)*=-4da(y - k)

LR=4a IS k+a) _ y=k+a .Z(h,k+a)




Nedantu,

Q. If the area of the triangle whose one vertex is at the vertex of the
parabola, y> + 4 (x - a) = 0 and the other two vertices are the points of

intersection of the parabola and y-axis, is 250 sqg. units, then a value of 'a'
IS

(Numerical type) JEE-Main 2019



Nedantu,

Q. If the area of the triangle whose one vertex is at the vertex of the
parabola, y> + 4 (x - a) = 0 and the other two vertices are the points of

intersection of the parabola and y-axis, is 250 sqg. units, then a value of 'a'
IS

(Numerical type) JEE-Main 2019

Yy = —4 (a: — az)
Area = %(40,) (a?) = 2a°
Since 2a3 =250 = a =5




Nedanit,

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

A 25 B 22 C 24 D 20
JEE-Main 2019



Parabola \edanti

Properties of Focal Chord
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Parabola Nedanti,

Properties of Focal Chord

Description

If one extremity of a focal chord is (at% , 2at ) then the other extremity

—za

(at% ; 2at2) becomes (A ) by virtue of relation t; t, = -1.

g’ U
If one end of the focal chord of parabola is (at?, 2at), then other end will be

(atz, —Tza) and length of chord = a(t + %)2

The focal chord of parabola y? = 4ax making an anglea with the x-axis is of
length 4a cosec? a and perpendicular on it from the vertex is a sina.



Nedantu,

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

@25 B 22 C 24 D 20

y2 — 162 JEE-Main 2019
=a=4

One end of focus of the parabola is at (1,4)

y — coordinate of focal chord is 2at

2at =4

=>t=7

Hence, the required length of focal chord

—a(t+1) =4ax (2+1)° =25 edartt
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Parabola

Nedanti,
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Various equations of tangents to v2 = 4ax \Ledanm

Slope form Tangent at a point on Parametric form
a parabola
)t slope=m | | )
() P(?)
] ] ]
> > >
O X 10 X170 X
2 = 4qx 2= Aqgx 2 = Agx
a
y=mx+— T=0 T:Ozlyzx+at2
m

Nedantu,



Parabola Nedanti,
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Vedanti,




Nedantu,

Q. If one end of a focal chord AB of the parabola y* = 8x is at 4 (%,—2)

then the equation of the tangenttoitat B is:
A x2y+8=0 B x+2y+8=0

C 2x—y-24=0 D 2x+y—-24=0
JEE-Main 2020



Nedantu,

Q. If one end of a focal chord AB of the parabola y* = 8x is at 4 (%,—2)

then the equation of the tangenttoitat B is:
A)x2y+8=0 B x+2y+8=0

C 2x—y-24=0 D 2x+y—-24=0
JEE-Main 2020



1
Let (—,—2) is (2t2,4t):> t=—
2 2
Parameter of other end of focal chord is 2
= pointis (8, 8)

= Equation of tangent is 8y —4(x+8)=0

=2y—x=38



Nedantu,

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

A y=XxtanB6+2cotb B y=xtan0 -2 CotO
C x=ycotb+ 2 tanb D Xx=ycotO -2 tan®

JEE-Main 2019



Nedantu,

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

A y=XxtanB6+2cotb B y=xtan0 -2 CotO

C )|x=ycotb + 2 tanb D Xx=ycotO -2 tan®
JEE-Main 2019

z? = 8y

Then, equation of tangent at P
tr =y + at?

= y = tr — at’

Then, slope t = tan 6 0
Now, y = tanfx — 2tan?0

= cotfy =z —2tanf = x = ycotf + 2tan b /

P(2at, at?)




Point(s) of intersection of two curves \le»dﬁntb

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

AR e D) e 3D o (b

JEE-Main 2019



Point(s) of intersection of two curves \l@dﬁnﬂb

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

A (53 e D (@D b (—1,1)

JEE-Main 2019

To find intersection point of 2 + 3*> = 5 and y* = 4z,
substitute y?> = 4ax in % + y*> = 5, we get

z’ +4r—-5=0=2*+bx—x2—5=0
=z(zx+5)—1(x+5)=0

x=1,-5

Intersection point in 1st quadrant be (1, 2).



Point(s) of intersection of two curves \l@dﬁnﬂb

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

A (53 e D (@D b (—1,1)

JEE-Main 2019

Intersection point in 1st quadrant be (1, 2).

Now, equation of tangent to y2 =4x at (1,2)1s
yx2=2(zx+1)=>y=xz+1



Common Tangent \l@dﬁfﬂu

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

C 2V3y=-z—-12 D V3y=3z+1 JEE-Main 2019



Parabola Nedanti,
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Common Tangent edanti

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

A 2/3y=12z+1 V3y=1xz+3

C 2/3y=—z—12 D V3y=3z+1
5 JEE-Main 2019
ty=x +1t
3+¢t?
+ _3
\/ 1+t2

=t =1/3
= V3y=1a+3



Common Tangent \ledﬁfﬂu

Q. If the line ax + y = ¢, touches both the curves x? + y?> =1 and y? = 41/2z,
then Icl is equal to

A 2 B cl D V2

1
V2 2
JEE-Main 2019



Common Tangent edanti

Q. If the line ax + y = ¢, touches both the curves x? + y?> =1 and y? = 41/2z,
then Icl is equal to

A 2 B — c i D )v2
V2 2
JEE-Main 2019
Equation of tangenton y? = 442z is yt = = + \V/2t2

This is also tangent on circle

V2t _1
V1+e
= 2t =14 ¢2
=t =1

Hence, equationis &y = x + v/2 = |c| = /2 it



Angle of intersection between two curves \le»dﬁntb

Q. If 8 denotes the acute angle between the curves,y =10 -x2and y = 2 + x?
at the point of their intersection, then |tan 0| is equal to:

4 8 i 8
A9 B 715 C 17 D77

JEE-Main 2019



Angle of intersection between two curves \J,e,daniu

Q. If 8 denotes the acute angle between the curves,y =10 -x2and y = 2 + x?
at the point of their intersection, then |tan 0| is equal to:

Since, the equation of curves are

Adding eqn (1) and (2), we get
2y=12=y =26

Then, from eqn (1)

r = 12



Angle of intersection between two curves \ledﬁnjlb

Q. If 8 denotes the acute angle between the curves, y =10 - x* and
y = 2 + x? at the point of their intersection, then Itan 6l is equal to:

4 ‘ 8 7 8
A = — — D —
9 OFv © 17 17
JEE-Main 2019
Differentiate equation (2) with respect to x

;l —2a::>(dy) = 4 and (j—y) = —4
T (276) T (_2’6)

At (2, 6)tan9_( ) ):—_8

At (—2,6)tanf = ( (4)_

= |tanf| = —



Nedantu,

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

1 3
A 31; B 303 c 32 p 312
JEE-Main 2019



Short Cut Approach :) \J,edanln,

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

A)313 5 305 c 32 p 313
y JEE-Main 2019
C(t2, 2t) B(®.6)
O
1 >
X X
y



Alternate Approach:

Let the coordinates of C is (t2, 2t) Y
Since, area of AACB
t2 2t 1 G 21 oo
=Llg 6 1| =21[2(6+4)—2t(9—4)+1(—36—24) O
2 2 -
4 —4 1 X
_ 1 2 — & |42 _ 1\2 25 A4, -4)
= 3102 — 10t — 60| =52 —t — 6| =5|(t— })" - 2|
For maximum area, t = % y'
Hence maximum area = % = 31% sq. units

<y



Home Assignment Problems



Home Assignment Problem Nedantiv

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

A 9 B195 C185 D 85 JEE (Main) 2018



Parabola Home Assignment Problem \ledanm

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

1 3 1 .
A; B3 cg b2 JEE (Main) 2014
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Home Assignment Problem Nedantiv

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

A 9 B195 C185 D 85 JEE (Main) 2018



Nedantu,

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

JEE (Main) 2018

A) 95 B 195 c 185 D 85
Equation tangent at (1, 7)

=2r—y+5=0
perpendicular (—8, — 6) to line

_ [2(=8)=(=6)+5 2 2 _
= NG = \/8 +6“ —c
= 5=+8"4+6%—c

c = 99.



Parabola Home Assignment Problem \ledanm

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

1 3 1 .
A; B3 cg b2 JEE (Main) 2014



Parabola Nedanti,

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

Crack JEEMaths s Y Crack JEE Maths s
in 30 hours e in 30 hours e

on Mon, WED, FRI @ 7:30pm < ) on Mon, WED, FRI @ 7:30pm b )

Crack JEEMaths = Y
in 30 hours 20

on Mon, WED, FRI @ 7:30pm A )

FREE LIVE Y Nedariu FREE LIVE ! Nedait ‘
Master Course & <amb Master Course N

Pulkit Jain Pulkit Jain
Lecture 27 B.Tech, IT Roorkee Lecture 28 B.Tech, IIT Roorkee

FREE LIVE SF Nedariiu
A4S (11413
Master Course R S

Pulkit Jain
B.Tech, IIT Roorkee

Lecture 31

Straight Lines - 1 Straight Lines - 2 Normal to Parabola

Crack JEEMaths s ¥ Bl Crack JEEMaths s Y
in 30 hours in 30 hours ey
on Mon, WED, FRI @ 7:30pm \ N 4 on Mon, WED, FRI @ 7:30pm \ N 4

FREE LIVE ! Vedaln FREE LIVE &3 S, )
| ACHER ‘ ACHER |
Master Course & amf Master Course & b

Pulkit Jain Pulkit Jain
B.Tech, IIT Roorkee B.Tech, IIT Roorkee

Crack JEEMaths = Y
in 30 hours e

on Mon, WED, FRI @ 7:30pm & 4

FREE LIVE &3 ,.
Master Course a <l

Pulkit Jain
B.Tech, IIT Roorkee

Lecture 29 Lecture 30 Lecture 32

Circles and Tangents Parabola and Tangents Ellipse and Hyperbola

v/ Crack JEE Maths in 30 Hours - Playlist:-

https.//www.youtube.com/watch?v=C4pO-NnfCcY&list=PLCtUyOrCJbxxkL5dPyLJi9UmMUIrP-etG3&index=27
Vedanti,




Parabola
w} Leb the -/’ﬂ/ﬁemf +o parabola @‘L:%n()
be (gcmm—l—% A
5?; ok dowched shed W@/,SM(U
COAP qwq e & amake K

7]

CD:O) o get valut o) v7).

gcl - ’32»8



Apprech = Lek the tagent 4o panabola @‘L:‘}wx) Yr= 4t
be (3cmw+% e

3{ b dowched sthed wwe,/so&fc(")
w)ﬁoqw-qw 9 make M

(D=0) 4 gt valur 5. b

Fr porabola gr=49t,
-/zw‘(7mf; (ejsm%*% —(1)

Sinca) (1) fouched C?Cl; _5@)

> -l ~32(m%+7_$,> HMWWWW

§27 oF 4 32moe —k:’j’_ﬁ - — D= (32.{\’))9'— 4—x(%=o

T LR - A




