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CHAPTER - 11
CONIC SECTIONS
KEY POINTS
° The curves obtained by slicing the cone with a plane not passing

through the vertex are called conic sections or simply conics.

Circle, ellipse, parabola and hyperbola are curves which are
obtained by intersection of a plane and cone in different
positions.

A conic is the locus of a point which moves in a plane, so that its
distance from a fixed point bears a constant ratio to its distance
from a fixed straight line.

The fixed point is called focus, the fixed straight line is called
directrix, and the constant ratio is called eccentricity, which is
denoted by ‘e’.

Circle: It is the set of all points in a plane that are equidistant
from a fixed point in that plane

Equation of circle: (x — h)> + (y — k)*> = r* where Centre (h, k),
radius =r

4 )

P(x, y)

C (h, k)
CP =CONSTANT =r
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<> Parabola: It is the set of all points in a plane which are
equidistant from a fixed point (focus) and a fixed line (directrix) in

¥ d o ¥ == dax i =4 gy Fa=dgy
Parabala Pavabali Parabola Parmbala
dowards mghi | towards Left epening wprards |opeming doimanarnds
Veriex {0, 0) (0, 0) (0. ) (0, 0
Focus a1 f=a, 0} il a) i, =)
Equataom of mes r=0 = =0 x=0
Eqation of directro 1+a=0 x—-a={ i d r-n=0
Length of latws rectum 4a ia Ay da

the plane. Fixed point does not lie on the line
Note: In the standard equation of parabola, a > 0.

y? = 4ax y? = -4ax x?=4ay x*=-4ay

m i i
" |
|

Note: In the figure above, A represents the vertex, S represents
the Focus, LL' represents the Latus Rectum and Line MZ
represents the Directrix to the parabola.

° Latus Rectum: A chord through focus perpendicular to axis of
parabola is called its latus rectum.

° Ellipse: It is the set of points in a plane the sum of whose
distances from two fixed points in the plane is a constant and is
always greater than the distances between the fixed points.
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Length of major 2a 2b
axis
Length of minor 2h 2a
axis
Foci (+ae O (0,  be)
Vertices (t a, O (0, + &
Equation of =+2 -t
directrices i o
Eccentricity a®—h* b — ag?
& T 2 = T
Length of 26 2a?
latusrectum a b

Note: If e = 0 for an ellipse then b = a and equation of ellipse will
be converted in equation of the circle. Its eq. will be x* + y2 = a2,
It is called auxiliary circle. For auxiliary circle, diameter is equal
to length of major axis and e = 0.
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° Latus rectum: Chord through foci perpendicular to major axis
called latus rectum.
° Hyperbola: It is the set of all points in a plane, the differences of
whose distance from two fixed points in the plane is a constant.
Hyperbola ol Eole
: i 1 T ]
Standard equation LR .: ” __'f_! =
a’ b a b
2 |
X
or —=:em=]1
a b
Centre (0, 0) (0, 0)
Equation of transverse ¥y=0 =0
axis
Equation of conjugate axis x=0 ¥=0
Length of transverse axis fa b
Length of conjugate axis 2b 2a
Foci (£ ae, 0) (0, % be)
Equation of directrices Fayl y=1% b
£ £
Vertices (+ a0 (0, b)
Eccentricity a®+ b a®+ b
a® s
Length of latusrectum 2" 2a"
a b
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° STANDARD HYPERBOLA:

° STANDARD HYPERBOLA CONJUGATE HYPERBOLA:

° Latus Rectum: Chord through foci perpendicular to transverse
axis is called latus rectum.
If e = 2 for hyperbola, then hyperbola is called rectangular
hyperbola.
For e =+/2 then b = a and eq. of its hyperbola will be x* — y? = a2
ory?—x?=a%
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Section - A

VERY SHORT ANSWER TYPE PROBLEMS (1 MARK)

(@)

1. Fill up in each of the following:
The centre of the circle 3x* + 3y? + 6x — 12y — 6 = 0 is
The radius of the circle 3x? + 3y? + 6x — 12y =15 = 0 is

(b)

()

(d)

(i)

The equation of circle whose end points of one of its
diameter are (- 2, 3) and (0, —1) is

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

The coordinates of focus of parabola 3y? = 8x is

The equation of the circle which passes through the point
(4, 6) and has its centre at (1, 2) is

The equation of the ellipse having foci (0, 3), (0, —=3) and
minor axis of length 8 is

The length of the latus rectum of the ellipse 3x? + y* = 12 is

The eccentricity of the hyperbola whose latus rectum is 8
and conjugate axis is equal to half of the distance between
the foci is

2. State whether the following are true or false.

(@)
(b)
()

2x? + 2y? + 3y +10 = 0 represent the equation of a circle.
Latus rectum is the smallest focal chord of any parabola.

The length of latus rectum of parabola 3y = 8x is 8.
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(d) The point (-1, 5) lies inside the circle x* + y* — 2x + 6y + 1
= 0.

(e) The point (2, 3) lies outside the circle x* + y? — 2x + 6y + 1
= 0.

ote: Q.3 — Q.10 are Multiple Choice Questions (MCQ), select the

N
[correct alternatives out of given four alternatives in each.

3.

The equation of the circle which passes through the points of
intersection of the circles  x? + y?—6x =0 and x* + y* =6y = 0
and has its centre at (3/2, 3/2) is -

(@) *+y?+3x+3y+9=0

(b) x> +y*+3x+3y=0

(c) X*+y*—3x—-3y=0

(d) x> +y*—3x—3y+9=0.

The centre of circle inscribed in square formed by the lines
x>—8x+12=0andy*— 14y +45=0 -

(a) (4,9) (b) (9. 4)

(c) (7,4) (d) (4. 7).

Value of p, for which the equation x* + y?>-2px + 4y— 12=0
represent a circle of radius 5 units is -

(a)3 (b)-3

(c) both (a) & (b) (d) Neither (a) nor (b).

The eccentricity of the ellipse 9x? + 25y = 225 is ‘e’ then the
value of ‘5¢e’ is -

(a)3 (b) 4
(c) 2 (d) 1.
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7.  The centre of the circle x¥* + y* — 6x + 4y — 12 = 0 is (a, b) then

(2a+3Db)is -
(@) 0 (b) 2
(c)3 (d) 5.

8.  The radius of the circle xX* + y* — 6x + 4y — 12 =0 is -

(@)1 (b) 2
(c)3 (d) 5.
9. The area of the triangle formed by the lines joining the vertex of
the parabola x° = 8y to the ends of its latus rectum is -
(a) 4 sq. units (b) 8 sq. units
(c) 12 sq. units (d) 16 sq. units.

10.  Match the following:

COLUMN 1 COLUMN 2

Conic Eccentricity
A CIRCLE P e<1
B PARABOLA Q e>1
C ELLIPSE R e=0
D | HYPERBOLA S e=1

Which one of the following is true?
(@) A-P,B—-Q,C-R,D—>S
(b) A>S,B—-Q,C—>R,D—>P
(c) A-Q,B—»S,C—»>R,D->P
d A—-R,B-»S,C—»P,D—->Q
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Section -B
VERY SHORT ANSWER TYPE QUESTIONS (2 MARKS)

If the lines 5x + 12y = 3 and 10x + 24y — 58 = 0 are tangents to a
circle, then find the radius of the circle.

Find the length of major and minor axis of the following ellipse,
16x? + 25y% = 400.

Find the eqn. of hyperbola satisfying given conditions foci (x5, 0)
and transverse axis is of length 8.

Find the coordinates of points on parabola y?> = 8x whose focal
distance is 4.

Find the distance between the directrices to the ellipse

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

If the eccentricity of the hyperbola is V2. Then find the general
equation of hyperbola.

A circle is circumscribed on an equilateral Triangle ABC where
AB = 6 cm. The area of the Circumcircle is K cm?. Find the
value of K.

Section -C
SHORT ANSWER TYPE QUESTIONS (4 MARKS)

Find equation of an ellipse having vertices (0, +5) and foci
(0, £4).
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

If the distance between the foci of a hyperbola is 16 and its
eccentricity is 2, then obtain the equation of a hyperbola.

Find the equation for the ellipse that satisfies the given condition
Major axis on the x-axis and passes through the points (4, 3)
and (6, 2).

If one end of a diameter of the circle x* + y* —4x — 6y + 11 =0 is
(3, 4), then find the coordinates of the other end of diameter.

Find the equation of the ellipse with foci at (+ 5, 0) and x = 1.8 as
one of the directrices.

The foci of a hyperbola coincide with the foci of the ellipse

2 2
;—5+y§=1, find the equation of the hyperbola if its eccentricity
is 2.

2 2
Find the eccentricity of the hyperbola :—2—§=1which passes

through the points (3, 0) and (32, 2).

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

Find equation of circle concentric with circle 4x? + 4y* — 12x —
16y — 21 = 0 and of half its area.

Find the equation of a circle whose centre is at (4, —2) and
3x —4y + 5 =0 is tangent to circle.

If equation of the circle is in the form of x* + y? + 2gx + 2fy +
¢ = 0 then prove that its centre and radius will be (—g, —f) and

Jg* +f* —c respectively.
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30.

31.

32.

33.

34.

35.

If the end points of a diameter of circle are (x4, y1) and (Xz, y2)
then show that equation of circle will be (x — x1) (X = Xx2) +

(y—y1) (y—y2)=0.

Find the equation of the circle which touches the lines x = 0,
y=0and x=2candc>0.

Find the equation of parabola if its focus at (-1, —2) and equation
of directrix is x— 2y + 3 = 0.

Find the equation of the set of all points the sum of whose
distance from A(3, 0) and B(9, 0) is 12 unit. Identify the curve
thus obtained.

Find the equation of the set of all points such that the difference
of their distance from (4, 0) and (-4, 0) is always equal of 2 unit.
Identify the curve thus obtained.

If OXPY is a square of Side 4 cm in First Quadrant, where O is
the origin. (OY and OX are lies y-axis and x-axis respectively).
Find the equation of the circle C4, C,, C3, C4 and Cs.

P
Y
Cs C
G C
A
0(0,0)
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36.

37.

38.

39.

40.

41.

42.

43.

44.

Section -D
LONG ANSWER TYPE QUESTIONS (6 MARKS)

Prove that the points (1, 2), (3, — 4), (5, — 6) and (11, — 8) are
concyclic.

A circle has radius 3 units and its centre lies on the line 'y = x —
1. If it is passes through the point (7, 3) then find the equations
of the circle.

Find the equation of the circle which passes through the points
(20, 3), (19, 8) and (2, — 9). Find its centre and radius.

Find the equation of circle having centre (1, — 2) and passing
through the point of intersection of the lines 3x + y = 14 and 2x +
5y = 18.

Prove that the equation y? + 2Ax + 2By + ¢ = 0 is represent a
parabola and whose axis is parallel to x axis.

Show that the points A(5,5), B(6,4), C(-2,4) and D(7,1) all lies on
the circle. Find the centre, radius and equation of circle.

Find the equation of the ellipse in which length of minor axis is
equal to distance between foci. If length of latus rectum is 10 unit
and major axis is along the x axis.

Find the equation of the hyperbolas whose axes (transverse and
conjugate axis) are parallel to x axis and y axis and centre is
origin such that Length of latus rectum length is 18 unit and
distance between foci is 12 unit.

Prove that the line 3x + 4y + 7 = 0 touches the circle x* + y? — 4x
— 6y —12 =0. Also find the point of contact.
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45.

46.

47.

48.

49.

50.

Find the equation of ellipse whose focus is (1, 0) and the

directrixx +y+ 1 =0and eccentricity is equal to i

J2

If y1, y2, y3 be the ordinates of a vertices of the triangle inscribed
in a parabola y2 = 4ax, then show that the area of the triangle is

1
§|(y1 _yz)(yz _ys)(Y3 _Y1)|-

Find the equations of tangents to the circle
(@) x? +y?—2x— 4y — 4 = 0 which are parallel to 3x —4y —1 =0
(b) x*+y?— 4x — 6y — 12 = 0 which are perpendicular to 4x + 3y = 7

Find the equation of parabola whose focus is (1, —1) and whose
vertex is (2, 1). Also, find its axis and latus rectum.

Find the equation of hyperbola whose focus is (1, 2), the directrix
2x +y =1 and eccentricity is equal to/3.

Find the equation of Circle in each of the following cases:

(@) Touches both the coordinate axes in first quadrant and
having radius = 1 unit

(b) Touches both the coordinate axes in second quadrant and
having radius = 2 units

(c) Touches both the coordinate axes in third quadrant and
having radius = 3 units

(d) Touches both the coordinate axes in fourth quadrant and
having radius = 4 units

(e) Touches the x-axis at origin and having radius = 5 units

(f) Touches the y-axis at origin and having radius = 6 units

149 [XI — Mathematics]



For more FREE DOWNLOADS, visit www.aspirationsinstitute.com

11.

12.

13.

15.

17.

19.

21.

ANSWERS
(@) (-2, 4) 2.
(b) 5 Units
(c) xX*+y+2x-2y—-3=0
(d) 4.5 units

2
@ (5]

() (x—4)+(y-2)*=25

(b)
2 units

Length of Major Axis = 10
Length of Major Axis = 8

X_y .
16 9
18

x2—y?=a2ory?—x? = a2

10.

14.

18.

20.

22.

(@) False
(b) True
(c) False
(d) True
(e) False
(f) False
(d)

(b)

(d)

(d)

(2, £4)
K=12
x2—y2=32

(1,2)
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23, X 4+Y -4 24, XY -4
36 11 4 12
25. e=? 26. e=§

27. 2x*+2y°—6x+8y+1=0

28. x*+y?’—8x+4y—-5=0

31. x*+y?’—2cx+2cy+c*=0

32. 4x®+4xy+y*+4x+32y+16=0
33.  3x?+4y® = 36, Ellipse

34. 15x?—y? =15, Hyperbola

35. Cq:i(x=12+(y—1)72=1
Co:(x=3P+(y—1)>=1
Cs:(x=3P+(y—3)*=1
Cs:(x=12+(y—3)=1

2
Cs: (x—2 +(y~27 = (V21
37. x*+y?*—8x—6y+16=0o0r
X2 +y?—14x—12y+76=0
38. x*+y?*—14x-6y—-111=0
Centre (7, 3), Radius = 13 units

39. (x—=1)2+(y+2)2%=25
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41.

42.

43.

44.

45.

47.

48.

49.

50.

X2 +y?—4x-2y—-20=0

Centre (2, 1), Radius = 5 units

X2 +2y? =100

32— y?=27

Point of contact = (-1, —1)
3x?—2xy + 3y’ —10x -2y +3=0

(@) 3x—4y—-10=0 or 3x—-4y+20=0
(b)3x—-4y+31=0 or 3x-4y-19=0
4x? — 4xy + y? + 8x + 46y — 71 = 0;

Eq. of axis: 2x —y -3 =0,
length of L.R. = 44/5

X2 +12xy —2y2 —2x + 14y - 22 =0

@ (x=172+(y-17=1
(b) (x+27°+(y-2)*=4
c) (x+3)*+(y+3)’=9
d) (x—4)2+(y+4)3?=16
e) X*+(y+52=25

(
(
(
f) (x+6)°+y*=36
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