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Roller coasters are wonderful examples of parabolas as they curve in just one direction.
This conic form is excellent for Roller coasters because it provides riders the feeling of

climbing a hill, reaching the peak, then coasting down at high speeds.

Topic Notes

B Circle and Parabola
I Ellipse and Hyperbola



Section of a Doubled Napped Right

Circular Cone by a Plane

Consider a double napped right circular cone, having
semi-vertical angle 6. Let a be the angle between the
plane and the axis of cone.

Case I: When the plane passes through vertex of the
cone

If the plane passes through the vertex of the cone, then
it cuts both nappies. According to the value of a. we get
the following sections:

() When B < a <90° then the section is a paint.

S

A

(i) When 0 = ¢, then the plane contains the generatar

of cone and the saction is a straight line. It is a
degenerated case of a parabola.
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g
v

(i) When O < a < 6, then section is a pair of straight
lines. It is a degenerated case of a hyperbola.
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circLE AND PARABOLA [l

TOPIC 1
SECTIONS OF A CONE

Case ll: When the plane does not pass through vertex
of the cone. then it cuts only one nappe. According to
the value of a, we get the following sections:

() When a =90° then cutting plane section is a circle

&

<=

S N /

A

(i) When 8 <a <90° then cutting plane section is an

ellipse.
h
.;§
4

A

L

(i) When o = 6 Le. plane is parallel to a generator,
then cutting plane is parabola.
r 3
| §
4

A

Circle, Ellipse, Parabola: When the plane cuts the
nappe (other than the vertex) of the cone, we have the
following situations:
(1) When B = 90° the section Is a circle (As shown in
figure (a)).
(2) When a < B < 90° the section is an ellipse (As
shown in figure (b)).
(3) When B = g; the section is a parabola (Asshownin
figure (q).

L
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(@) (®)

(fg}’ Important

- Degenerated conic sections:

(1) When a < p < 90° then the section Is a polnt (As shown In
figure (d))

@
(2) When B = a. the plane contalns a generator of the cone
and the section la a stralght lne.
It Is the degenerated case of a parabola. (As shown In
figure (e).

@

Conic

(1) The locus of a point which maoves in a plane such
that the ratio of its distance from a fixed point to
its perpendicular distance from a fixed straight line
is always constant. is known as a conic section or a
conic.

(2) The fixed point (S) is called focus of the canic, the
fixed line (l) is called directrix of the conic and the
constant ratio Is called eccentricity of the conic

A

M P

B T
S (focus)

Directrix

TOPIC 2 |
CIRCLE

A circle is the locus of a point which moves in
a plane so that its distance from a fixed point
remains constant. The fixed point and the constant
distance are called centre and radius of the circle,
respectively.

= P(a.b)

o X

Standard Equation of Circle

(1) Ifcoordinates of the end points of the diometer are
(3 Y)x, y,) then equation of circle is given by
(x=x,)(x=x) + (Y- y,)y - y,) = 0 whose centre is

Xr Xy . Uty and radius is,
2 2

[J{xL -x) +(y, - 92)2]
5 _

(2) The equation of circle with centre (h, k) and radiusa
is,

x-h’+y-K*=a* -0

Equation of Circle in Special Cases
If Centre Coincide with Origin
As h =k = 0, then equation of circle be X2+ yz =a’
When Circle Touches x-axis
As C(h, k) be the centre of the circle and touches x-axis.
a=k then (x - h)*+ (y - k?* = &
reduces to
x-hl+y-a)?=ad
Or, X*+y*-2xh-20y +h* =0

L
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When Circle Passes Through (0, 0)
Then the equation of circle (1)
reduces to
x-h?+y-Rr=h*+ K2
Qr, 2+ y*-2hx-2ky=0
When Circle Touches y-axis
As circle touches y-axis
h = a and equation of circle
x-h?+y-ki=d*
reduces to
(x-a)?+y-k*=d?
x+yt-2ax-2ky+k3=0
Equation of Circle Touches Both Axis
In this case h = k = a and equation of circle
(x-h?+y-k:=a’
reduces to
(x—a)2+ (y—c1|)2=cr2
Or P+ y?-2a(x + y) = - o
Equation of Circle Passing Through (0, 0) and
Centreed at x-axis
Then k =0, h = a and equation x-h?+ (y—k2=az
reduces to x? + y?- 2ax =0
Equation of Circle Passes Through (0, 0) and
Centreed at y-axis

In this case h = 0, k = a then the equation
(x-h)%+ (y-k)*=a? reduces to X* + y* - 2ay =0
Parametric form of Equation of Circle Centreed
at Origin

x=acosB y=asinB
Example 1.1: Find the equation of the circle with

radius 5 whose centre lies on x-axis and passes
through the point (2, 3). [NCERT]
Ans. Let the equation of the required circle be,
x-h?+y-k>=r.
Since, the radius of the circle is 5 and its centre
lies on the x-axis ie, k=0and r = 5.
Now, the equation of the circle becomes

(x-h)?+y* =125 -0
It is given that the circle passes through the
point (2, 3).
(2-h)?+(3-0?=25
= 2-h)2=25-9
= (2-h?*=16
a 2-h=+\16+4

f2-h=4,thenh=-2.

If2-h=-4thenh=6.

When h = - 2, then the equation of the circle is,
(x+2)2+ y?=25

X2+ 4x+4+y?=25
ey 4x-21=0
When h = 8, then the equation of the circle is,
x-6)*+y?=25
X-12x+36+y*=125
F+yf-12x+11=0
Hence, the equation of circle are,
P+yt-12x+11=0

and X+ +4x-21=0
Example 1.2: Find the equation of the circle with
tr L1 d radi . CER
centre | 2,7 | and radius 5. [N T]

Ans. The equation of a circle with centre (h, k) and
radius ris given as (x - )2+ (y - k%= r.
: 11 '
It is given that centre (h, k) = [5.1] and radius

1
(."}= EA

Therefare, the equation of the circle is

44+

xi—x+.1_+y2—£+_1_.=_l_.
4 2 16 144
3 w. 1. 1
- X+—+y -=+—-—=0
FEXreTY T e T 1

144x% - 144x+ 36 + 14447 - 72y +9-1=0
144x* - 144x + 144y*- 72y + 44 =0
36x?-36x + 36y2-18y +11=0
36x+36y*-36x-18y + 11 =0
Example 1.3: Find the equation of the circle with
centre (1, 1) and radius V2. [NCERT)

Ans. The equation of a circle with centre (h, k) and
radius r ia given as

x-h+y-K*=r~
It Is given that centre (h, k) = (1, 1) and radius

V2.

Therefare, the equation of the circle is,
2
(x-1) +(y-12=(V2)?
x2—2x+1+yz—2y+1=2
P+ y?-2x-2y=0
Example 1.4: Find the centre and radius of the
circle x* + y* - 8x + 10y - 12 = 0. [NCERT]
Ans. The equation of the given circle is,
X+ y*-8x+10y-12=0
= (- 8x) + (y* + 10y) = 12

L
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= x2-209(4) + 4% + {y?+ 2(y)(S) + 5% - 16

95277
= (x-4)2+(@y+5*=53
= (- 92+ fy - (- 9} = (V53)?

Which is of the form (x - h)? + (y - K)? =2,

whereh=4,k=-5andr= J53
Thus, the centre of the given circle is (4, - 5),

while its radius is \/EE
Example 1.5: Find the centre and radius of the

circle 2x% + 2y® - x = 0. [NCERT]
Ans. The equation of the given circle is
23+ 24%-x=0
= (2x1 -x) + 2y2 =0

" 2[[ 5o
R CACIRR O
2 [x_i]ﬂ(y-o,z:[%)?

Which is of the form (x - h)*+ (y - K* = %, where

h=1 k=0ondr=1.
P 4

Thus, the centre of the given circle Is [% O),

while its radius is l ¥
4

| TOPIC3 |
PARABOLA

A parabola is the set of all points in a plane that are
equidistant from a fixed line and a fixed point. The fixed
line is called the directrix and the fixed point is called

the focus of the parabola.
{ Y Focal chord
M —_] -----------
—*Focus
- A -
Vertex — Double
Blrectixe— L ordinate

Latus rectum

In conic section, a parabola is the set of all points in
a plane that are equidistant from a fixed line and a
fixed paoint (not on the line) in the plane. The fixed line
is called the directrix, and the fixed point (F) is called
the parabola’s focus. A line through the focus and
perpendicular to the directrix is called the axis of the
parabola. Also, the vertex is the point of intersection
of a parabola with the axis. As we know, the standard
equation of the parabola is used in solving a variety of
problems in maths.

In this article, you will learn how to write the standard
equations for parabola in different cases and how to
solve questions based on these equations.

y?= 4ax, y* = - 4ax, X* = 4ay, x* = - 4ay as the standard
equation of parabola.

Latus Rectum

In the conic section, the lotus rectum is the chord
through the focus, and parallel to the directrix. The
word latus rectum s derived from the Latin word “latus”

whnich means “side’, and the “rectum” which means
“straight”. Holf the latus rectum is called the semi latus
rectum. The diogram above shows the latus rectum of
a parabola.

Length of Latus Rectum of Parabola

Let the ends of the latus rectum of the parabola,
y* = 4ax be L and L. The x-coordinates of L and L’ are
equalto ‘a’as S = (a, 0)

Assume that, L = (a. b).

We know that L is a point of the parabola, we have
b? = 4a(a) = 4a°

Toke square root on both sides, we getb = £ 2a

Therefore, the ends of the latus rectum of a parabola
are L=(a, 2a)andLl’" = (g, -2a)

Hence, the length of the latus rectum of a parabola. "LL’
is 4a.

A Caution

= The standard equations of parabolas have focus on one of
the coordinate axes; the vertex at the orlgln and thereby the
directrlx is parallel to the other coordinate axis.

Standard Equation of Parabola

If a parabola has a horizontal axis, the standard form of
the equation of the parabola is this:

(y-K?=4p(x-h), wherep = 0.
The vertex of this parabola is at (h, k). The focus is at
(h+p.k).

L
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Standard equation

Example 1.6: Find the equation of the parabola

that satisfies the following conditions: Vertex (0, 0)

passing through (2, 3) and axis is along x-axis.
[NCERT]

Amns. Since, the vertex is (0, 0) and the axis of the
parabola is the x-axis, the equation of the
parabola is either of the form

y?=daxor y? = - dax.
The parabola passes through point (2, 3), which
lies in the first quadrant
Therefare, the equation of the parabola is of the
form g2 = 4ax, while point (2. 3) must satisfy the
equation y” = 4ax.

32=40(2)
9
== a=s —
8

Thus, the equation of the parabola is

y]= 4[-:—}:

9

2— —
y s 2X
2y?=09x

which is the required equation of parabola.

Example 1.7: Find the equation of the parabola
that satisfies the following condition: Vertex (0, 0),
passing through (5, 2) and symmetric with respect
to y-axis. [NCERT]
Ans. Since, the vertex Is (0, 0) and the parabola is
symmetric about the y-axis, the equation of the
parabola is either of the form
X* = 4ay or x* = - 4ay.
The parabola passes through point (5, 2), which
lies in the first quadrant.
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Graph

Eccentricity e=1 e=1 |

Coordination of focus (a, 0) ' (-a.0) ‘

Equation of directrix x+a=0 I x-a=0

Equation of axis y=0 | y=0

Coordination of vertex (0.0) I 0.0)

Extremities of latus rectum (a. £ 2a) (-a. £2a)

Length of latus rectum : Za 4a 4a ;h:.'
Equation of latus rectum x-a=0 x+a=0 y-a=0 y+a=0

Therefore, the equation of the parabola is of the
form x* = 4ay, while point (5, 2) must satisfy the
equation x? = 4ay.

(5)?=4xax?2
= 25=8a
25
= a= —
8
Thus, the equation of the parabola is,
25
=4l =
8 y
25
X2= —
5 y
¢ = 25y

Example 1.8: Find the coordinates of the focus,

axis of the parabola, the equation of directrix and
the length of the latus rectum for y?= 12x. [NCERT]

Ans. The given equation is y* = 12x
Here, the coefficient of x is positive. Hence, the
parabola apens towards the right.

On comparing this equation with, ¢ = 4ax, we
obtain
4g =12

= a=13

Coordinates of the focus = (g, 0) = (3, 0)
Since the given equation involves, y2
The axis of the parabola is the x-axis.
Equation of directrix,

X==-a
i.F_L, x=-3
ie., x+3=0

Length of latus rectum =4a=4 x 3=12.

L
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Example 1.9: Find the coordinates of the focus,
axis of the parabola, the equation of directrix and
the length of the latus rectum for x2=6y. [NCERT]
Ans. The given equation is x* = 6.

Here, the coefficient of y is positive. Hence, the

parabola opens upwards.

On comparing this equation with, X* = 4ay, we

obtain

4-a —

= a=

Riw ?

Coordinates of the focus = (0, a) = (O, %]
Since, the given equation involves x*, the axis of
the parabola is the y-axis.

3
Equation of directrix, y =-ale .y = 5

Length of latus rectum =4a =6

Example 1.10: Find the equation of the parabola
that satisfies the following conditions: Vertex (0, 0)
focus (-2, 0). [NCERT]
Ans. Vertex (0, 0); focus (-2, 0)

Since, the vertex of the parabola is (0. 0) and

the focus lies on the negative x-axis, x-axis is

the axis of the parabola, while the equation of

the parabola is of the form y? = —4ax. Since, the

focusis (-2.0),a=2.

Thus, the equatian of the parabola is

Y == 42,
Le. y* =-8x

Example 1.11: Find the equation of the parabola
that satisfies the following conditions: Vertex (0, 0);
focus (3, 0). [NCERT]
Ans. Vertex (0, 0); focus (3. 0)
Since, the vertex of the parabola is (0, 0) and
the focus lies on the positive x-axis, x-axis is the
axis of the parabola while the equation of the
parabola is of the form y? = 4ax
Since, the focusis (3.0),a = 3.
Thus, the equation of the parabola is
y?=4x3xxie y’=12x
Example 1.12: Find the equation of the parabola
that satisfies the following conditions: Focus
(0, - 3); directrix y = 3. [NCERT]
Ans. Focus = (0, -3); directrixy = 3
Since, the focus lies on the y-axis, the y-axis is
the oxis of the parabola.
Therefore, the equation of the parabola is either
of the form x* = 4ay or x* = -4ay.

It is also seen that the directrix, y = 3 is above
the x-axis, while the focus (0, - 3) is below the
x-axig

Hence, the parabola is of the form x? = —4ay.

Here, a=13

Thus, the equation of the parabola is
¥==4x3xy
¥ =-12y

Example 1.13: Case Based:

Neeraj Chopra an athlete won a gold medal in Javelin
throw, He is the first athlete who won gold medal in
Javelin throw from India at Olympics.

.'
-

'\ =l I;-.l‘.’!- -

Based on the above information, answer the
following questions.
(A) Assertion (A): The shape of the path followed
by a Javelin is a striaght line.
In a game of Javelin throw,
Javelin travels a certain distance
and then falls down following a
parablic path.
(a) Both (A) and (R) are true and (R) is the
correct explanation of (A).
(b) Both (A) and (R) are true but (R) is not the
correct explanation of (A).
(c) (A)is true but (R) is false.
(d) (A)is false but (R) is true.
(B) I the equation of a curve is given by
y? = -24x, the coordinate of the focii are:

Reason (R):

(@) (6,0) (b) (0, 6)
(© ©,-96) (d) (-6,0)
(C) The equation of direction of parabola y* - 24x
is:
(@) y-6=0 (b)y+6=0
(c) x+6=0 (d)x-6=0

(D) Find the length of latus rectum of parabola
y? - 24xis.

(E) Find the length of the latus rectum of x?= -9y.
Ans. (A) (d) (A) is false but (R) Is true

Explanation: The path followed by Javelin is

parabolic.

®) @60

Explanation: Here, y? =-24x

Equation of parabola is y* = ~4ax

So, 4da=240r, a=6

Here, coordinate of focii = (g, 0) = (-6, 0)
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©) (dx-6=0
Explanation: If a = 6 for y* = —4ax then
Equation of directrix willx -a=0

e, x-6=0
©) (@ 24
Explanation: Length of lotus rectum for
y2 = -4ax
Here, y? = 24x
= 4a=124
(E) Given parabaola equation:
X =-9y -0

Since, the coefficient of y is negative, the
parabola opens downwards.

The general equation of parabola is,
x* =—-4ay —()
Comparing () and (i), we get
-4ag =-9
9
a=—
4
We know that the length of latus rectum
— 4—0 - 4[§]=9.
4

Therefore, the length of the latus rectum of
x* = -9y is equal to 9 units.

COBJECTIVE Type Questions)

[ 1 mark ]

Multiple Choice Questions

1.

Equation of a circle whose centre is
(-1.5, -2.6) and radius is 5, is:

(@ (x-1.5°+(y+2.6)>°=5

(b) (x+ 1.5+ (y-2.6)"=25

(©) (x+1.5%+ (y+2.6)°=25

(d) none

Ans. ) (x + 1.5 + (y + 26)% = 25

Explanation: Equation of a circle is
(x=h)?+(y-K?=1
Here,h=-15k=-26andr=5
So,
equation will be
(x+15)*+ (y +26)?=25

2. If the parabola passes through the point
(-3, -2) then the length of its latus rectum is, if
equation is y’ = 4ax:

2 4
-= b) - =
o) -3 ( .
© _1 -4
3
& 4
s () —

Explanation: Here, equation of parabola is given
by
y’ = 4ax
Since, it passes through (-3, -2), we get
On puttingx=-3and y =-2
4=-12a
1

i oy
.. The length of latus rectum = 4a
1 4

=4X ==

3 A3

3

Equation of a circle whose centre is (0, 0) and
radius r is:

(a) X+ gzzaz
© y*-xX=r

®) XL+y’=r

(d) none

Ans. (’:‘:1)11(141.;2::'2

4.

Explanation: We know that equation of circle is
given by,
x-h+y-0*=r
Glven, centre (h, k) = (0, 0) and radius =r
h = O, k = 0. r=r
So equation will be
Pryl=r
Equation of a circle with centre (-a, -b) and
radius = 100 is:
(@) (x-a)*+ (y-b)*>=100
(b) (x+a)?+ (y + b)*=10000
(c) x*+y?=100
(d) None

Ans. (b) (x + a)* + (y + b)* = 10000

Explanation: We know that the equation aof a
circle is given by,
x-h’+y-0=r
Here,h=-a,k=-band r=100
So equation will be,
(x +a)?+ (y+ b)?= 10000

5. Latus rectum of the parabola y* = 8x is:
(@ 2 (®) 4
(€) 6 (d) 8 [Dikshal]
Ans. (d) 8

Explanation: Equation of parabola is 4 1= 8x
On comparing it with yz = 4ax, we get

4a=8
We know that length of latus rectum=4a=8

L
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6. Equation of circle with centre (2, -3) and
radius 8 is:
(@ x*+y?-4x+6y-51=0
(b) X*+y’-4x-6y+51=0
(€ xX*+y’+4x-6y-51=0
d) x*+y’-4x+6y+51=0 [Diksha)
Ans. (@) X’ +y’-4x+ 6y-51=0
Explanation: Equation of a circle is
(x-h)2+y-k?=r?
Here,h=2 k=-3andr=8
So, equation will be,
x-2%+@u+3)°*=64
X+ 4-4x+y + 9+ 6y=64
X +yt-4x+6y-51=0

7. The value of eccentricity for the parabola is:
(@1
(b) less than 1
() more than 1
(d) don't have eccentricity [Diksha]
Ans. (o) 1
Explanation: The eccentricity of parabola is 1.

Assertion Reason Questions

Direction: In the following questions, a statement of

Assertion (A) is followed by a statement of Reasaon (R).

Choose the correct answer out of the following

choices.

(a) Both (A) and (R) are true and (R) is the correct
explanation of (A).

(b) Both (A) and (R) are true but (R) is not the carrect
explanation of (A).

(c) (A)istrue but (R) is false.

(d) (A)is false but (R) is true.

B. Assertion (A): A line through the focus and
perpendicular to the directrix
is called the x-axis of the
parabola.

Reason (R): The point of intersection of

parabola with axis is called the
vertex of the parabola.

Ans. (d) (A) is false but (R) is true

Explanation: A line through the focus ond
perpendicular to the directrix is called the axis
of the parabola. The point of intersection of the
parabola with the axis is called the vertex of the
parabaola.

9. Parabola is symmetric with respect to the
axis of the parabola.

Assertion (A): If the equation of standard
parabola has a term y? then
the axis of symmetry is along
the x-axis.

Reason (R): If the equation of standard
parabola has a term x% then
the axis of symmetry is along
the x-axis.

Ans. (c) (A)is true but (R) is false.

Explanation: If the equation has a term i, then

the axis of symmetry is along the x-axis and
if the equation has a term X%, then the axis of
symmetry is along the y-axis.

10. Assertion (A): The eccentricity of a parabola
is 1.
Reason (R): The eccentricity of a circle is
greater than 1.

Ans. (c) (A) is true but (R) is false.

Explanation: The eccentricity of a parabola is
exactly 1.

The eccentricity of a circle is 0.

11. Assertion (A): The parabola y* = 8x where the

value of ais 2.

Reason (R): The equation of a circle x? + y2=
25 having centre on + ve x-axis
and radius is 5.
Ans. (c) (4) is true but (R) is false.
Explanation: The parabola y? = 8x here 4a = 8

or,a=2

The equation of circle x* + y* = 25 having centre
centre (0, 0) means at origin and radius is 5.

(CASE BASED Questions (CBQS))

[4 & 5 marks]

12. The cable of a uniformly loaded suspension
bridge hangs in the form of a parabola The
roadway, which is horizontal and 100 m long
is supported by vertical wires attached to the

cable, the longest wire being 30 m and the
shortest being 6 m. A supporting wire is also
attached to the roadway 18 meter from the
middle. (see figure below)

L
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Based on the above information, answer the
following questions.

(A) Find the value of a in the standard

Explanation: Since, A(50. 24) is a point on
the parabola.
(50)? = 4a(24)

=5 as= 50x5—f—x24

® (© 911m

Explanation: The x-coordinate of point D is
18.

Hence,atx=18
6(18)? = 625y

equation.
24 18 18
& = = y=6x18x
@ &2s ® 525 625
625 625 = y =311 (approx.)
(B) Find the length of a supporting wire OF =DE+ EF
attached to the roadway 18 m from the =311m+6m
middle. =911 m
(@ 3.11m (b) 6m @ (B (50 24)
(© 9.11m (d) none of these Explanation: Here, AB =30 m, OC = 6 m,
(C) What are the coordinates of point A? and BC = @= 50m
2
50, 30 b) (50,24 . g
@ ( ) ® ( ) The coordinates of point A are (50, 30 -6)
() (30, 50) (d) (24,50 = (50, 24)
(D) What s a particular equation of parabola? ©) (d)6x? = 625y
(a) x* =25y (b) x* =24y Explanation: Equation of the parabola,
(c) x*=625y (d) 6x?=625y 625
(E) What is the standard equation of K= 24 il
parabola in this case? or 6x* = 625y
(@ y’=4dax () y’=-4ax ® (@ =4ay
(c) xX*=4ay (d) x*=-4ay Explanation: The equation of the parabola
£96 is of the form x¥* = 4ay (as it is opening
Ans. (A) (0 ey upwards).

(VERY SHORT ANSWER Type Questions (VSA))

[ 1 mark]

13. Find the centre and radius of the circle whose 14. Find the equation of parabola whose vertex is

equationis (x - ﬁ)z +(y - \,@)2 =48. (0, 0) and focus is (\E, 0).

Ans. As we know that general equation of circle is Ans. Equation of parabala Is 4 = 4ax
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x-h?+ -2 =r
Here. (h, k) is centre and radius is r.
Given, equation of a circle is

(x= V7% +(y-3)? = (V48)?

On comparing it with (x - h)? + (y - % =%, we
get

Centre = (ﬁ, \E) and radius = \,@

Here.a= |33

So, equation will be,

y2=4J§x

15. Find the coordinates of a point on the

parabola y? = 8x, whose focal distance is 4.
[NCERT Exemplar]

L
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Ans. Given parabola is y? = 8

i6.

We know that equation of parabola is

y'? = 4ax #(-JTJ
From eq. (i) and ()

8x = 4ax
= a=2

Focal distance = |x+a|=4

= |x+2]|=4

= x+2=14

== x=2 -6

But x+-6

For X=12,
yP=8x2
y =16

el y=+4

So, the points are (2, 4) and (2, -4).

If parabola y* = px passes through point
(2, -3) then, find the length of latus rectum.

[Delhi Gov. QB 2022]

Ans. Since the point (-2, 3) is on the parabola y* = px,

17

20.

Ans.

we must have:

(3)* =p(-2)
= p=-45
Comparing this with the standord equation
y? = 4ax, we can say that the length of the latus
rectumlis4a=p.

As we know, length cannot be negative so the
length of latus rectum = 4a = |p| = 4.5.

Find the equation of the circle having (1, -2)
as its centre and passing through 3x + y = 14,
2x + 5y = 18. [NCERT Exemplar]

_(@ Ans. Given that, centre of the circle is (1, - 2) and the

circle passing through the lines

Ix+y=14 -
And 2x + 5y =18 (i)
Solving eg. () and (i), weget x=4and y = 2

Radius of the circle = \[(4 -1)2 +(2+2)1_

= /9+16=5

Now, equation of the circle is C(1, - 2) and radius
S

(x-1)+(@y+2)?=5?
= -+ 1+y +4y+4=25
= x2+y2—2x+4y—20=0

18. Find the vertex of the parabola 4x? +y = 0.

Ans. Given, 42+y=0

45 =-y
-1

= Ty

We know that the equation of circle is

XJ = 4—Gy
Here, 4a = =
4
-1
e

So, the vertex will ba = (0, 0)

19. Find the equation of the parabola with vertex

at (0, 0) and focus at (0, -2.5).

Ans. Equation of the parabola is

x?=-day
= x'=-4(25)y [~ focus (0.-a) = (0. - 2.5)
= x’= -10y

(SHORT ANSWER Type-I Questions (SA-I) )

[ 2 marks |
Find the co-ordinate of focus, and length of

latus rectum of parabola 10y* = -60x.
Given, equation of the parabola is,

10y* = - 60x
2 60
= y —-—10X

On comparing it with y? = - 4ax, we get

3
a=—
2

focus = (-—a.O):[—%.DJ

And length of latus rectum=4a=4 x %3 =-6.

21. Find the equation of the circle which passes

through the origin and cuts off intercepts 3
and 4 from the positive parts of the axes.

Ans. Here, passing points are (3. 0) and (0. 4) and

centre is at (0. 0)
So. the equation of circle is

L+yl+2gx+ 2y +c=0

For (3. 0)
(3)% + (0)2 + 29(3) + 2R0) + 0= 0
9+6g=0

=3

= g= 5
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22.

Ans.

23

Ans.

25.

For (0, 4)

0)*+(4)*+29(0) + 2fi9) +0=0
16 +8f=0

= f==2

We know that the equations of circle which
posses through the origin is given by
Xty 2gx+ 2y +c=0
X+yl-3x-4y=0
If a circle passes through the points (0, 0),

(a, 0) and (0, b), then find the co-ordinates of
its centre. [NCERT Exemplar]

Let, the equation of circle is

X +yl+2gx+2fj+c=0 ()
Since, this circle passes through the points
A(0. 0), B(a, 0) and C(0, b).
Putting (0, 0) we get c=0
Putting (a. 0) we get a’+ 2ag=0 _(ii)
and putting (0, b) we get b? + 2bf=0 _(iii)
From eqJi).a +2g =0

a
- g=—-2-

From eq.ii),. b + 2f=0

p b
- =72
ab
[‘2"- ‘5] is the centre of the circle.
Prove that the points (1, 2), (3, -4),(5, -6) and
(11, - 8) are concyclic. [NCERT Exemplar]
Let, the equation of the required circle be
F+yt+2gx+2fy+c=0 ()]

24

Ans.

We get the equation of circle passing through
(1,2).(3.-4) and (5, -6) as
x4y -22x-4y+25=0 —(i)
Also, point (11, - 8) lies on (i).
x4y - 22x -4y +25 =121+ 64-242
+32+25=0

Hence, the given points are concyclic

Find the equation of the circle which passes
through the points (1, -2) and (4, -3) has its

centre on the line 3x+ 4y =7. [Diksha]
Let the equation of the circle be
Lyl +2gx+ 2fy+¢c=0 =)
Since it posses through (1, -2) and (4, -3)
S5+2g-4f+c=0 _(ii)
and 25+8g-6f+c=0 (i)
Also (=g, -f) centre of circle (i) Les on 3x + 4y =7
-3g-4f=7 —(iv)
Subtrocting eq. (@) from (iii), we get
20+6g-2f=0 —{v)

Solving eq. (iv) and (v). we get

Substituting these values of g and f in eq. (ii).

we get
11( 55
C= =] =
30 15
~. From eq. (i), we get

2 94 18 55
X*+y'+—x+—y+— =0
15 15" 15
15x +15y-94x+ 18y + 55 =0

which is the required equation on the circle.

(SHORT ANSWER Type-Il Questions (SA-1) )

[ 3 marks ]

Find the value of k such that the line
x cos 0 + y sin 0 - k = 0 touches the circle
x*+y*-2ax cos 0 - 2ay sin 6 = 0.

Ans. Given equation of circle is,

x2+y2—2axco56—2095in9 =0
Which represents a circle (in general form) with

centre (g cos 8, a sin B)

and radius Jaica.sz 0+a’sin’ 6-0=a

Given that, the line x cos 8 + y sin ® -k =0
touches the given circle.

So, the perpendicular distance of the line form
(acos 6, asin B) is equal to the radius r of the
circle.

26.

r=|(r:xr:c:s B)cos 8 + (asin B)sfnﬁl-—-k|
| Jcosza+sin28 ‘
> a=|a-k]|
=> ta=a-k
= k=0 2a

Find the equation of the circle which touches
x-axis and whose centre is (1, 2).

Ans. Given that, centre of the circle Is (1. 2).

x-hl+@y-*=r~
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27.

Ans.

29.

Ans.

)‘I

Put, h=1k=2

So, the equation of circle is
x-1)2+@y-2%=2%
= x2—2x+1+yz—4y+4=4

= =X+ yf-4y+1=0
= P+y?-2-4y+1=0
Find the equation of the circle which touches

the both axes in first quadrant and whose
radius is a. [NCERT Exemplar]

Given that radius of the circle is a Le., (h, k)
x-h?+ y-x2=r
Puth=k=r=a
4

So, the equation of required circle is
(x-a)?+{y-0?=a?
= X-2ax+a’+y’-2ay+a’=a’

= X+ y?-2ax-2ay +a*=0

28. If the points (0, 4) and (0, 2) are respectively
the vertex and focus of a parabolg, then find
the equation of the parabola.

[NCERT Exemplar]

Ans. Given that the coordinates, vertex of the parabola
(0. 4) and focus of the parabola (0, 2).
Y

(0.4)
0.2
R' /
¥
PM = PS.
O+y-6

= J(x=0)% +(y-2)

:}0+1
= ly-6]= VX2 +y%-4y+4

=5 x2+y2—4y+4=y2+36—12y
= x2+8|_.,l=32

( LONG ANSWER Type Questions (LA) )

[ 4 & 5 marks]

Find the equation of the parabola whose
vertex is the point (0, 2) and the directrix is the
linex+y-3=0.
Given, vertex of parabola is (0, 2) and directrix of
parabola is,

x+y-3=0 ()
Then, slope of directrix = -1 = m (say)
Since, oxis of parabolo is perpendicular to the
directrix.

So, slope of axis = - =1=m, (say)

Then, the equation of axis is of the form

y=mx+c
ie, y=x+c

Since, axis passes through the vertex (0, 2).
: 2=0+c

=5 c=2

So. the equation of axis of parabola is,
y=x+2. ¥0)
; 1 5
On solving (1) and (i), vwe get x = 5 y=§

The point of intersection of the directrix and axis

» D[l 5)
g
Let, F(c. B) be the coordinatas of the focus.
1 5
a+— B+—
The mid-paint of FD is —323—32
We know that the vertex Vis the mid-paint of FD.
5
a+l B+=

2
- d —==2
=0 and —

L
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1 3 Axis of parabolax-2=0
ie, a=-zandp= -

2 2 = x=2
So, the coordinates of focus of parabola are Fordirectrix y +5=-1
13 = y+6=0
“ara ) And forfocus,y + S=1and x-2=0,
H = y = - 4
Let, P(x, y) be any point on the parabola
= x=2

Then, by definition of parabola, we have
Focus = (2, - 4), ads of parabola is x =

Distance of P(x, y) from [_E'EJ = 2, equation of directrix is y + 6 = 0 and
22 co-ordinates of vertex are (2,-5).

Perpendiculor distance of Pl y) fromx+4y-3=0  34_ Fing the equation of a circle which touches

1) 7)? 3 both the axes and the line 3x-4y + 8 =0and

s (H“) +[y__] Ll lies in the third quadrant. [NCERT Exemplar]
2 2 I 2 2

(1" +(1) Ans. Let a be the radius of the circle. Then, the

coordinates of the circle are (-a. -ag). Now,
perpendicular distance from C to the line
AB = Radius of the circle.

Yr3x-4y+8=0

- et (e g

2 7 9
[“l) +(y_§] _xry-37
2 2 2

=
=5 2(x2+x+%J+yz—3y+% |5
=x?+y?+ 9+ 2y - 6x- 6y X
= X*-2y+y’+8x-4=0 Q
which is the required equation of parabola.
30. Find the coordinates of focus, axis of parabolag, vy
o o o e oo e o [ostore] Jos
XP-2x-4y-11=0. yo+16 || 5|
Ans. Given, equation of the parobola is, B (a+8]
= GumAy ~11.50 i
= (P-6x+4)-4-4y-11=0 a+8
=> (x=2)? = dy+ 20 =75
= (x-2)%=4(@y+5) = S5a=a+8
=4x1x(y+D5) i 4a=8
For vertex, g : g ;
Coordinates of the centre of the circle = (-2, -2).
x=2=0 So. the equatian of circle is,
= x=2 &+ +u+2°=2?
' y+5=0 = XL+dx+4+y’+dy+4=4
=5 y=-5 = x2+y2+4x+4y+4=0
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ELLIPSE AND HYPERBOLAE

TOPIC 1
ELLIPSE

An ellipse is the set of all points in a plane, the sum of whose distances from two fixed points in the plane is a
constant The two fixed points are called the foci of the ellipse.
Minor axis JY

Directrix

Standard equation X+ -1.0>0 X +Y% -1.a<b

-
°
of8\
o |S
=
= ~
2|
U)b'ﬁ
5
K=l
\
& o
)| (0.bd =<
3 »
(=]
&)
e
>

Graph _$
(0.-b) StS
2 e
(0.-b)
Y
| Y
Coordinates of the centre (0.0) (0.0)
Coordinates of the vertices _ (*a. 0)_ _(E b)_
Length of major axis 2a 2b
Length of minor axis I B 2b | - 2a -
Coordinates of foci | (+ae. 0) 0.+ be)
Equation of directrices [a ] [b J
x=%| = y=%| =
e e
Eccentricity 2
e=,|1 —b— e= :L—i2
a? b
Length of latus rectum b2 242
a b
Ends of latus rectum b2 )
[:I:ae.:t— +—.,tbe
| a b
Focal distance aor radii l |SP|=(a-ex,)and | SP|=(a+ex,) | |SP|=(b-ey,)and |SP|=(b+ey,)
Sum of focal radii=|SP |+ | SP | 2a 2b

Distance between foci I 2ae 2be
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& Cautlon

= The constant which Is the sum of the distances of a point on
the ellipse from the two fixed points ls always greater than the
distance between the two fixed points

& Important

= [f length of major axlg Is 2a, length of minor axis la 2b and
distance between the focl Is 2c. then a® = b” + .

= Ellipse Is symmetric w.rt both the coordinate axes.

= The fod always le on the major axls.

= [flength of seml-major wds and seml-minor axda are equal
then the elllpse become circle

Relationship between Semi-Major Axis,
Semi-minor Axis and the Distance of
the Focus from the Centre of the Ellipse.

For any ellipse, the semi-major axis is defined as one-
half the sum of the perihelion and the aphelion, the
semi-major axis is the distance from the arigin to either
side of the ellipse along the x-axis, or just one-half the
longest axis (called the major axis).

Special Cases of an Ellipse

A circle is a special cose of an ellipse, with the same
radius for all points, where a® is always greater
than b%.

2 2

If X_2+§?=1 where a* > b? ellipse is symmetrical
ar b

about x-axis.

2 2
x_2+ Y 1 where g% > b? ellipse Is symmetricol about
b* a

y-axis.

Eccentricity

The eccentricity of an ellipse is. most simply, the ratio
of the distance c between the centre of the ellipse and
each focus to the length of the semi-majaor axis a.

If the distance of the focus from the centre of the ellipse
is 'c’ and the distance of the end of the ellipsa from the

P . [
centre is 'd’, then eccentricity e=—.
a

Standard Equations of an Ellipse

When the centre of the ellipse is ot the origin (0, 0) and
the foci are on the x-axis and y-axis, then we can easily
derive the ellipse equation. The equation of the ellipse
is given by,

2 2
a? b2

Standard forms of the equation of an ellipse with
Centre (h, k) The standard form of the equation of an
ellipse with centre (h, k) and maojor axis parallel to the

2 2
x=hy (=K’ _

1
2 bi‘

X-axis is
a

Latus Rectum

The chord of the ellipse through its one focus and
perpendicular to the major axis (or parallel to the
directrix) is called the latus rectum of the ellipse. It is
a double ordinate passing through the focus. The latus
rectum of an ellipse is a line passing through the foci of
the ellipse and is drawn perpendicular to the transverse
axis of the ellipse. The latus rectum of the ellipse is also
the focal chord, which is parallel to the directrix of the
ellipse. The ellipse has two foci and hence the ellipse
has two latus rectums.

- R 2
if X_4+9_—1 the length of latus ractum Is i
a? b? a
¢ ¢ 1 ¢ 2
I b_2+a_2_ the length of latus ractum is 5

Example 2.1: Finds the equation for the ellipse
that satisfies the given conditions: vertices (+ 6, 0),

foci (+ 4, 0). [NCERT]
Ans. Vertices (£6. 0) and foci (4, 0).

Here, the vertices are an the x-axis.

Therefore, the equation of the ellipse will be of

22

the form St=s 1, where a is the semi-major
b

axia.

Accordingly, a=6,c=4

It is known that a” =b%+c*

B 62 =b?+ 42
= 36 =b%+16
= b?=36-16

= b= 50

Thus, the equation of the ellipse is

2 2 2 )
x_+ J =1 or _+y_=1
62 (v20)2 36 20

Example 2.2: Find the equation for the ellipse that
satisfies the given conditions: vertices (5, 0), foci
(+4, 0). [NCERT]
Ans. Vertices (+ 5, 0), fodi (+ 4, 0)

Here, the vertices are on the x-axis.

Therefore, the equation of the ellipse will be of

2
x
the form = —=1 where als the seml-major

axis. a’ b

Accordingly, a=5.c=4

It is known that a® = b? + c?
52= b2 4 42

L
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2 2

Thus, the equation of the ellipse is x_2+y_=1
ol o
2 2
—+==1
2579

Example 2.3: Find the coordinates of the foci, the
vertices, the length of major axis, the minor axis,
the eccentricity and the length of the latus rectum

fthe ellipsa X4+ & [NCERT]
of the ellipse — + Z—=1
E 16 9
2 2 .2
; X x4y
. ' ol N, [ A |
Ans. The given eguation is T or 22 2
52
Here, the denominator of 16 is greater than the

2
denominator of y?

Therefore, the major axis is along the x-axis,
while the minor oxis is along the y-axis. On
comparing the given equation with

2 .32
X +Y _1.weobtaina=4andb=3.
a? b2
C=\||Iﬂi—b2 =‘,‘16—9=\ﬁ
Therefore,

The coordinates of the fod are (iﬁ' 0)
The coordinates of the vertices are (+4, 0)
Length of major axis=2a =8

Length of minor axis =2b=6

Eccentricity, e =£=£
a 4
26> 2x9 9

Length of latus rectum = —=——=—
a 4 2

Example 2.4: Find the coordinates of the focii, the

vertices, the length of major axis, the minor axis,

the eccentricity and the length of the latus rectum
2 2

: x° y
of the ellipse —+=—==1 CER
P*€ 36" 16 BEESH
X2 y?
Ans. The given equation is —+>==1
36 16
22
Here, the denominator of 36 is greater than the
2

denominator of E

Therefore, the major axis is along the x-axis,
while the minor axis is along the y-axis. On

comparing the given equation with

c=ya?-b? = [36-16 =+20=2'5

we obtaina=6and b = 4.

Therefare,

The coordinates of the foci are (2v5.0) and
(-215.0)

The coordinates of the vertces are (6. 0) and
(-6.0)

Length of major axis = 2a = 12

Length of minor axis =2b =8

c2\[§\/§

Eccentricity, e=s—==2—"="="=
a

6 3

2
Length of latus rectum = E: 2x16 =E

a 6 3

' TOPIC 2
HYPERBOLA

A hyperbola is the set of all points in a plane, the difference of whose distance from two fixed points is constant.
Dlrectrix  y  Dlrectrix

M pe

-

Latus
rectum

X— ;
Lats S |Cee.0) /A i <]
rectum 0.0 §

€ A Q (ae. 5})(
(@.0)

L
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Fundamental terms

Standard equation

Graph

Conjugate Hyperbola

Coordinates of the centre

Coordinates of the vertices

Length of transverse axis

Length of conjugate oxis

Coordinates of foci

Equation of directrices

Eccentricity

Length of latus rectum

Ends of latus rectum
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Difference of focal radii= | SP |- | SP|

Distance between foci

- 0.0 0.0
(t0.0) ©.£5)
2a 2b
% 2
(tae, 0) 0.+ be)
) )
e e
2 2
e= 1+P—— e=_[1+—
02 2
Pl 2
a b
2 2
[me,ib—] [i-“—,ibe]
AN a P AY b i
2a 2b
2ge 2be

Standard Equation of Hyperbola

A hyperbola is the locus of all those points in a plane
such that the difference in their distances from twa
fixed points in the plane is a constant.

When both the foci are joined with the help of a line
segment then the mid-point of this line segment
Jjoining the foci is known as the centre, O represents the
centre of an ellipse in the figure given above. The line
segment passing thraugh both foci is the transverse
axis of the hyperbola. The line segment perpendicular
to the transverse axis and passing through the centre
represents the conjugate axis of the hyperbola.

2 2
X v,
a? b?

2 2
S -l
B a?

These are the standard equations of hyperbola.

Latus Rectum

The line segments perpendicular to the transverse axis
through any of the foci such that their end points lie
on the hyperbola are defined as the latus rectum of @
hyperbola.

Length of Latus Rectum of Hyperbola
Latus rectum of a hyperbola is defined analogously as
in the case of parabola and ellipse.

The ends of the lotus rectum of a hyperbola are

2
[:I:ae_:l:b—z], and the length of the latus rectum is
a

2b2

a

L
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cﬂ Important

= Ahyperbolaln which a= b s called a rectangular hyperbola.
- Hyperbola ls symmetric wrt both the axes
= The fod are always on the transverse axs.
Example 2.5: Find the equation of the hyperbola
satisfy the given conditions: vertices (+ 2, 0), foci
(=3,0). [NCERT]
Ans. Vertices (+2, 0), fodi (£3, 0)

Here, the vertices are on the x-axis.

Therefore, the equation of the hyperbola is of

2 2
the form L L 1
a? b?

Since the vertices are (+2,0),a= 2
Since the foci are (3, 0),c= 3.
We know that @+ b? =c?

224p* =37
b’=9-4 =5
Thus, the equation of the hyperbola is
X2 2
45

Example 2.6: Find the equation of the hyperbola
satisfying the given conditions: vertices (0, £5), foci
(0, £8). [NCERT]
Amns. Vertices (0, +5), foci (0, +8)

Here, the vertices are on the y-axis.

Therefore, the equation of the hyperbola is of

x2

the form % -—=1

a b
Since the vertices are (0, 15), a= 5.
Since the foci are (0, +8),c = 8.

We know that, a® + b%= 2.

524+ b? = g2
b’=64-25 =39
Thus, the equation of the hyperbola is

Example 2.7: Find the coordinates of the foci and
the vertices, the eccentricity, and the length of the
latus rectum of the hyperbola 49y* - 16x* = 784

[NCERT]
Ans. The given equation is 49y” - 16x” = 784
It can be written as
49y?- 16x% = 784

2
Or_ y_—x—=
16 49
2 7
V- _ X .
Or. 277 =1 -0
On comparing equation (i) with the standard
P i
equation of huyperbola ie, =-—=1, we
a? b2

obtaina=4andb=7.
We know that a®+b% =
c?=16+49=65

= c= 65

Therefore,

The coordinates of the foci are (0. \/6_5)
The coordinates of the vertices are (0, £ 4).

Alﬁ
(V]

c
Eccentricity, e=—=
a

2
Length of latus rectum = E— = ¥ = -479
a

(OBJECTIVE Type QuestionsD

[ 1 mark ]

Multiple Choice Questions

x? y?
1. If the ellipse T+T=1 meets the ellipse
X2 42
—1—+—2=1 in four distinct points and
a

a = b*-10b + 25, then the value of b does not
satisfy:

(@) (-, 4) (b) [4, 6]
(c) (6, ) (d) none of these
Ans. (b) [4, 6]

Explanation: Now according to conditiona > 1
b*-10b+25> 1
b*-10b+24>0
(b-4b-6)>0
b<4orb>6
b ¢ [4,6]
2. The sum of the distance of any point on the
ellipse 3x” + 4y” = 24 from its foci is:

vy

(@) 4V2 (®) 8
(© 16V2 @ 2V2
Ans. (o) 42
Explanation: Given equation of ellipse is,
It +4y* = 24

L
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3x2  4y?
24 24
%

X_+y_ =1
8 6

On comparing it with ﬁ+—=1. we get
a? b?
= a*=8
= §=242
The sum of focal distances of a point of the
ellipse = length of major axis = 2a = 4\5

3. Find the coordinates of the foci and
2 2

x
- . X el i
accentricity of the ellipse 75 + )
@ (04,2 ®) (£4,0),2
5 5
4 4
(c) (0,+4), '5 (d) (0,£2), E

Ans. (b) (£ 4.0).%

Explanation: The given equation of ellipse is

2 42
S P
25 9
52
On comparing it with —+==, we get
a b
a=5andb=3

)
e= l_b_=i
02 5

Therefore, the coordinates of the fod are,
(*ae0)ie, (4, 0)
4. If the length of the major axis of an ellipse is

17
-8— times the length of the minor axis, then

the eccentricity of the ellipse is:

8 15
(@) 7 (b) Tl
9 22
(© Tl (d) ETH
15

Explanation: Length of major axis

= %7— x length of minor axds
17
= 20='§'K2b

alo

8
17

b? \/764 Jﬁ 15
= e=s |l-—=ll-—n-=,[—=—
a? 289 V289 17

5. Coordinates of focii of 9x? - 168y? = 144 are:

(@ (3,00 (-3,0 (b) (4,0);(-4,0)
(© (5,0);(-5,0) (d) (12,0); (-12,0)

[Diksha]
Ans. () (5, 0): (5. 0)
Explanation: Given, 9x?- 16y* = 144
ﬁ_lﬁg2 _1
144 144
N
6 9
a’=16
b?=9
E=45
So coordinate of fociiis (% ¢, 0)
e, (£5,0)
6. The equation 1{2" - 1y+2r =L [x [ =4
represents afan:
(a) ellipse (b) hyperbola
(c) circle (d) none of these

Ans. (b) hyperbola

Explanation: Since, | r| < 1. 1 -rand 1 + r are
both positive.

So.weputl-r=a’and1+r=b2

2 2
Then the given equation becomes, =

a? b?
which represents a hyperbola.

x2 y?
7. The eccentricity of the hyperbola — -=== 1
a b
which passes through the points (3, 0) and

(B\E. 2) is:

1
@ 7= ®) V13
13
J13 V13
W g 6l 3
V13
Ans. (d) T
Explanation: Given that the hyperbola
X2 2
-== —-2-=1 passes through the points (3, 0) and
a® b

(3V2.2). so we geta*=9and b*=4.

L
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Again, we know that b? = a? (e? - 1). This gives

4=9(e?-1)
= |92=E
9
V13
== = ——
3

8. If e, is the eccentricity of the conic
9x* + 4y* = 36 and e, is the eccentricity of
the conic, 9x* - 4y* = 36 then which of the
following is true?
(@) e*+e,°=2
(© el2 + 822 >4

Ans. (b)3<elz+e;<4
Explanation: Given,

(b) 3<e’+e’<4
(d) None of these

9x? + 4y? = 36
9x2+4y2 _
36 36
5 2
4 9
9-4
2
B =g
=2
"9
and given
9x?-4y® = 36
9x?  4y? N
36 36
X2
4 9
2 _ 4+9 13
T4 T 4
Nowe,>+e,’= 3 + 13 =£>3 but<4
8 4 36
3< .-';'12 + e23< 4
9. The eccentricity of the hyperbola
x2-y?=2004is:
@ V3 (b) 2
© 22 @ V2
Ans. (d) V2
Explanation: Given equation of hyperbola is.
x*-y?= 2004
Or X = yz =1
(v2004)?  (v2004)?
2 &
On comparing it with —====1 we get
parnng o 2 9

a=v2004 and b=+v2004

Using, b*=a?(e?-1)
ar, Batie
ar, ez=2m’.e=\5

10. Eccentricity of 9x* - 16y° = 144 is:

(@) (b)

(c) (d) [Diksha]

K[l s wlN
hln hlw

Ans. (d)

Explanation: Given, equation of circle is.
9x* - 16y° = 144

o _16/°

144 144

=

Al aln

11. The equation of the ellipse with foci at (x5, 0)

and x = 35—6 as one of the directrices is:

2 2 2 2
x .,y X< y
a) —+=—=4 —_—t =1
@ 3*11 B T+
2 2 2 2
© X4 () - S
36 11 36 4
2
X
3 —t=—=1
Ans. () iy

Explanation: We have age = 5, E:%, which
e

S
gives, a = 6 and E=E_

Now, J:ﬁ:ml'l—e2 =6 1—%:&

2

Thus, the equation of ellipse is x_+ —=1
36 11

o o o
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Assertion Reason Questions

Direction: In the following questions, a statement of

Assertion (A) is followed by a statement of Reason

R).

Choose the correct answer out of the following

choices.

(a) Both (A) and (R) are true and (R) is the correct
explanation of (A).

(b) Both (A) and (R) are true but (R) is not the correct
explanation of (A).

(c) (A) is true but (R) is false.

(d) (A) is false but (R) is true.

12. Assertion (A): The sum of focal distances of a
point on the ellipse 9% + 4{_.;2 -
18x-24y+9=0is 4.

Reason (R): The equation 9 + 4y2 - 18x -
24y + 9 = 0 can be expressed as
9(x - 1)%+ 4(y - 3)*=36.
Ans. (d) (A) is false but (R) is true.
Explanation: We have,
9x?+ 4y%- 18x- 24y +9 =0
9xX°-18x+9+24y =0

= 9x-1)2+4@u-3)" =36
(x-1)?  (y-3)

= 7 Tz T

Here,b>a

Sum of focal distance of a paintis 2b = 6.
13. Assertion (A): The length of major and minor
axes of the ellipse 5x° + 9y*
- 54y + 36 = 0 are 6 and, 10,
respectively.
Reason (R)::  The equation 5x* + 9y® - 54y
+36 =0 can be expressed as 5x°
+9(y - 3)* = 45.
Ans. (d) (A) is false but (R) is true.
Explanation: We have,
5%+ 9y*- 54y +36=0

=5 Sx2+9@y-3)2=45
i (y=3)
= =t G =1

Length of major axis =2 x3 =6
And length of minar axis = 2x\/§=2\/§

14. If the distance of foci and vertex of hyperbola
from the centre are c and a respectively, then

Assertion (A): Eccentricity is always less than
1.
Reason (R): Focii are at a distance of ae
from the centre.
Ans. (d) (A) is false but (R) is true.

Explanation: Since, c 2 g, the eccentricity is near
less than ane. In terms of the eccentricity, the
focii are at a distance of ge from the centre.

15. Assertion (A): The foci of the hyperbola
9x% - 16y° = 144 is (£5, 0).
Reason (R): The formula to find the focii of
a parabola is ¢ = a® + bzl
Ans. (@) Both (A) and (R) are true and (R) is the correct
explanation of (A).
Explanation: Given,
94 - 16y* = 144

9x? 16y e
144 144
o yz
16 9
Here, a’= 16 and b%=9
So, ?=16+9=25
CEES;

Hence, coardinate of foci is (£ 5, 0)

To find the coordinate of foci we have to use
d=d*+ b

(CASE BASED Questions (CBQs) )

[4 & 5 marks |

Read the following passages and answer the

questions that follow:

16. Arun was playing a football match. When he
kicked the football the path formed by the
football from ground level is parabollc, which
is shown in the following graph. Consider the

coordinates of point A as (3, -2).

Y4
D
,
(&
I
4 B
-
\8
A
Y

L
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(A) The equation of path formed by the 4
football is: ©) @ 3
2 2
=x+1 b) 3x“ =4
g:)) gyz:;x Ed; =y _y1 Explanation: The length of latus rectum
(B) The equation of directrix of path formed
by football is: = ASmdl x% =%
4 2
(@ x-—==0 (b) x+==0
3 3 3
® @ x=3
3=0 (d) x+1=0
() e 3 Explanation: Given equation:
(C) The extremities of latus rectum of given y 4+ 4y 4x 2=0
curve are: Rearranging the equation, we get
1 .2 2 .1 2?2 =-4x+2
& |2t @y |22t y+2) X+
3 3 3 3 4 1
(y + 2] = —4{)(—(—}]
g4 14 B
© |*3 @ |*3'3
Let y=y+20ndx—(—]
(D) The length of latus rectum of a given curve 2
15 So, y2 = -4X -0
(a) 2 (b) E Hence, equation (i) is of the form
3 3 y? = -dax —(u)
© 3 d i By comparing (i) and (ii). we geta = 1.
3 We know that equation of directrix is x = a
(E) The equation of the directrix of the , 1)
parabola y? + 4y + 4x + 2 =0 is: Now, substitute a = 1 and x = x=x~- 5 )™
) x=d () x=-1 the directrix equation.
3 3
BX=g Hx=-g (3] =1
2
Ans. (A) (c) 3y? = 4x
Explanation: The path formed by football is in S
the shape of parabola. We know that general X=1% 2)°7°
equation of parabola is y* = 4ax.
Since, it passes through (3.-2) Therefare, the equation of the directrix of
2 —_—
( 2)_/-;-><a><3 theparabo[ay1+4y+4x+2=015-Z—-
= as= E

17. Karan, the student of class X| was studying in
his house. He felt hungry and found that his
mother was not at home. So, he went to the
nearby shop and purchased a packet of chips.

= Hence, required equation of path formed by

footballis y? = 4?)(

- 2,2 = Ay While eating the chips, he observed that one

o= piece of the chips is in the shape of hyperbola.

®) ( x+i=0 Consider the vertices of the hyperbola at
3

(£ 5, 0) and focii at (= 7, 0).

(A) Find the equation of hyperbolic curve and
the length of conjugate axis formed by a
given piece of chip.

(B) Find the eccentricity and length of latus
rectum of the hyperbolic curve formed by

1
Explanation: Since, 0=§- Therefore. the

equation of its directrix is x +% =0.

© (0 [312] a given piece of chips.
3 3 (C) Find the eccentricity, coordinates of the
Explanation: The extremities of latus rectum are foci, equations of directrices and length
1 2 of the latus-rectum of the hyperbola
(0,i20)=[§.i§] 3¢ -y*=4.

L L o s s o
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Ans. (A) We have,a=5and ge=7

Now, b? =a? e?-a?
=49 -25
=24
2.2

So, equationis —==— =1

25 24

Length of conjugate axis = 2b

= 2x2V6

(B) Eccentricity,

B2 [ 24 [a9 7
e=[l+—=[1+—=|—==
a? 25 Y25 5§
26”48
Length of latus-rectum = M 96
(© Given,
The equation 3x* - y? = 4
The equation can be expressed as:

2 2
3 Yy
3 4
2 2
X ool o4
3 4
3
£

The obtained equation is of the form

%2 yi

a b

Where, a=-323- and b=2

Eccentricity is given by:

=2
Foct The coardinates of the foci are (x ae, 0)

2 4
0) = H —=|2=t—
(x ge, 0) [\E] \E

(e a8.0) = (i%, OJ

The equation of directrices is given as:

a
X =4—

e

2

3
2
1

+

B
= \Ex =+1
The length of the latus-rectum is given as:

262 24)
a 2

%
43

[FV]

X
X

(VERY SHORT ANSWER Type Questions (VSA))

[ 1mark ]

18. Ifthe latus rectum of an ellipse is equal to half
of the minor axis, then find its eccentricity.

[NCERT Exemplar]
P Y
Ans. Consider, the equation of the ellipse = F :';; =49
a
It Is given that,
length of latus rectum = half of the minor oxis
2b*
= —_—
a
= a=2b
Now, b?=a?(1-¢?
= b?=4b*(1-€%)

2
Ans. Let the equation will be X_Q.,,_EE.:]_

”I:ﬁ Dw B[R

m
1}

19. Find the equation of ellipse whose focus is
(0, 17) and vertex is (0, 300).
2
a b
Here, focus (0. ¢) = (0. 17) and vertex

L
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(0.a) = (0.300)

c=17
Z=d*-b?
172 = a?-b?
289 - 300 = - b
-11 = - b’
b? =11
Hence, the equation of the ellipse is,
N
11 300

20. Given the ellipse with equation,
9x* + 25y° = 225,
find the eccentricity and foci.

[NCERT Exemplar]
Ans. Given equation of ellipse. 9 + 25y2 =225
2 2
Or 2oids o 1
25 9
2 (_.;2
On comparing it with —+===1, we get
at B
a=5andb=3
Now, b?=a?(1-¢?
= 9=251-¢€)
= i =1-¢’
25
9
2
A
=% e %
_1s
T 25
4
B='E

Foci= (t ge, 0)= [i Sx[g]O)

=(4.0)

21. Find the equation of hyperbola whose length
of transverse axis 10 and conjugate axis is 16.

Ans. Length of transverse axis = 2a

=2a =10
Gb
Length of conjugate axis = 2b
=2b=16
b=8

Hence, required equation of hyperbola is

2

25 64

22. f the eccentricity of the ellipse is zero. Then
show that ellipse will be a circle.

[Delhi Gov. QB 2022]

=1

Ans. Given,e=0
b*=a’(1-eYora®=b*1-¢€?

b? = &? a’=b?
2 2
X
a‘ b
LS
a’ a?
Z+y?=a

Which is the equation of a circle which centre (0,
0) and radius = a.

Hence, proved.

(SHORT ANSWER Type-I Questions (SA-I) )

[ 2 marks |

23. If the eccentricity of the hyperbola is \E
Then, find the general equation of hyperbola.

Ans. Given, eccentricity e = \E

We know that

b2
e= [1+—
2

2
1+ _ 2

a
- \c."“’+1:>"J = \ﬁa
=) a®+b? = 24*

[Squaring on bath sides]

= a’=b?
.. Equation of the hyperbola is

XZ 2 2 2
X
-5 slar 5 o1
a a a a
— x2_y2:62
= yz—xl}:dj

24, If the distance between the foci of a hyperbola

is 16 and its eccentricity is \/E, then obtain the
equation of the hyperbola. [NCERT Exemplar ]
-

Ans. Let the equation of the hyperbolo be x_z_y_2=1
a* b

Foci are (£ ge. 0)

L
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Distance between foci = 20e = 16 [Given]
=5 ge=8
Also, e=\2 [Given]
=5 axvy2 =g
8
= a=—F—
V2
as= 4\/5
We know that, b= &? (- 1)
" b = (@22 (V212-1]
=16x2(2-1)=32
2 P
Sa, th ti f h bola it —===1
0, the equation of hyperbola ls: 25— 25 or

A-y?=32

25. Find the eccentricity of the hyperbola whose
latus rectum is 8 and conjugate axis is equal
to half of the distance between the foci.
[Delhi Gov. QB 2022]
Given that the length of the latus rectum is 8

and length of the conjugate axis is equal to half
the distance between the foci.

Ans.

2b?

= — =8 and 2b= L (2ae)
a 2
5 2
_(EJ =8
G\ 2
= ae’ =16 ()
2
We have —— =
a
= b* = 4a
= a’(e?-1) = 4a
= ge’-ag=4
= 16-a=4 [by ()]
= a=12
Substitute a = 12 in (1)
= 12¢% = 16
=4 e’ = =
3
2

e= 7——
26. Find the coordinate of foci, vertex, length of
major axis of the ellipse

x2 2

—+=—==1.
9

90

2 .32
Ans. Fram the equation R
90 9
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2 2

On comparing with X osdoal we get

a? b?
a* =90
= a =90

= a=3\/5
b* =
= b=13

c= \j'GQ -b?

= 490-9=9
Coordinate of fociare (£ c. 0) = (£ 9, 0)
@ a.0) = (£90,0)

Length of majar axis = 2a

Now

Vertex,

= 2x310
= 610

27. [f the distance between the foci of a hyperbola

is 16 and its eccentricity is \E, then obtain
the equation of a hyperbola.

[Delhi Gov. QB 2022]

Ans. The distance between the foci is 2ae
20e =16
=5 ge =8

e= 2
a\/_=8

= ﬂ=4\5

Also, b? = d*e?-1)
= b*=32(2-1)
= b?* =32
Standard form of the hyperbola is given by
2y
32 32
-y’ =32

2B. Find the equation of ellipse whose eccentricity

2
is —, latus rectum is 5 and the centre is (0, 0).

3
[NCERT Exemplar]
.
Ans. Let equation of the ellipse be, Fopis i
a‘ b

(a>b)

2
Given that, e = 3 and latus rectum = 5

L L o s s o



29.

Ans.

30.

Ans.
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We know that, b2=a? (1 - €9)

Sa = Uz[l—i}
9

=i )
5
2

N | © “:'lll':ln

U
a]
I

=28 0
2x2 4
So, the required equation of the ellipsa Is
4x2 i 42
81 45 ~

(SHORT ANSWER Type-Il Questions (SA-1I))

[ 3 marks ]

Find the equation of hyperbola for which the
length of the transverse axis along x-axis
with centre at origin of a hyperbola is 7 and
it passes through the point (5, -2).
< J

fof B oid represent the hyperbola.

a? b?
According to the given condition, the length of
transverse axis le, 2a =7

= a=

NI~

Also, the point (5, -2) lies on the hyperbola. so.
we have

[7]2 p2
2
i(25}—i =1
49 b2
which gives
100 4 i
" 49 2
00 4 A
49 p?
4 51
= —_— =
b2 49
196
2 _——
b=
Hence, equation of hyperbola is
ix2 _5_1 2 =1
49 196
Write the equation of directrix of the ellipse
x2 y?
— +2—==1 such that a > b.
a’ b?

The given equation of the ellipse is

2 2
x—+g—=1,a>b

a? b?

a
Equation of the directrices x=1% =

31.

Ans.

32

Ans.

The equation of directricas of the hyperbola

7
x—2+y—:=1 isolso x=t=
a b e
Check whether the line 2x + 3y = 12 touches
x? y?
the ellipse ?+ Vi 2 gt the point (3, 2).

[NCERT Exemplar]
Given line is 2x + 3y = 12 and the ellipse is
4+ 9y*=72
Solving line and ellipse, we get
(12-3y)%+9y? =72

= @4-y*+y*=8
= 16—Bg+y2+y2=8
= 2y°-8y+8=0
= Yy -4y+4=0
= y-2%*=0
= y =i
= 2% =12 -13(2)
= 2x =6
[from the equation of line]
= x=3

So, point of contact is (3, 2)
Hence, verified.

If the line y = mx + 1 is tangent to the parabola
y2 = 4x then find the value of m.
[NCERT Exemplar]
Given that, line y = mx + 1 is tangent to the
parabola y? = 4x.
Solving line with parabola, we have
(mx + 1)? = 4x
= m? %+ 2mx + 1 =4x
= m2x2+x(2m—4)+ 1=0
Since, the line touches the parabolo, above
equation must have equal roots.
Discriminant, D =0
= 2m-42%-4m?=0
= 4m’-16m+16-4m’> =0
= 16m =16

m=1
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(LONG ANSWER Type Questions (LA))

[4 & 5 marks ]

Find the equation for the ellipse that satisfies
the given condition: major axis on the x-axis
and passes through the points (2, 1) and (3, 2).
Let the equation of the ellipse with major axis on
x-axis be,

2 2
E el ca (@ > b) Q)
a? b?
Since the ellipse passes through (2, 1) and (3, 2).
4 " 1 i o
—_——t— = (i
a? b?
And —gi-+—4— =1 _(iii)
a b
On eolving eq. (i) and (jii), we obtain
=5 a? = 5 and b*= E
7
Thus, the equation of an ellipse Is
3x2  7y?

T+ T=1. which is the required equation of
the ellipse.
Find the equation of the ellipse centre is
at origin and the major axis, which passes
through the points (-3, 1) and (2, -2).

[NCERT Exemplar]

W ! >
As origin is the centre of ellipse, s0o —+=—=1
& b
be the equation of ellipse.
Since, this ellipse passes through (-3, 1) and
(2.-2) so.

2
9, §oos ok 1
= — — —_— — T —
w2 L2 ol p? 4
hich gi LW
wWhnich gives —=—
g
= az=£
3
And 1,3
b? a?
oD
32
3
o 2 E
32 32
= b2=£
3
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Ans.
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Ans.

Hence, equation of ellipse is

2 2
X y 1

AR L AP,
32 32
3 5
— 3x% + 5y% = 32,
Find the equation of the hyperbola whose
conjugate axis is 6 and distance between the
foci is 12,
Let the equation of the ellipse be

2 2
¥ L [a>b]_@)
a? B
Length of conjugate axis = 6
= 2b=6
= b=3
And distance between the foci = 12
= =42
=5 c=6
Since, A =a+b?
= 02=C2—b2=36—9=27
= a’ =27
El
27 9

7 2
x__g__ll is the required equation of the

27 9
hyperbolo.

If the eccentricity of an ellipse is %and the

distance between its foci is 10, then find latus
rectum of the ellipse. [NCERT Exemplar]

7 LG
Let equation of the ellipse be .X—2.+ y_2 =1(a>b)
b

5
Given that, eccentricity, e=§

Now, the foci of this ellipse are (+ ae, 0)
Distance between foci = 10 (Given)

2ae = 10
— ge="5
2 5
= sa=
= a=8
We know that, b%= o® (1 - 9
= b2=64 1—'-2—5'
64
=64 -25 =39

Length of latus rectum of ellipse
2b? 39 39
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