Conic Sections

OBJECTIVE TYPE QUESTIONS

2 Multiple Choice Questions (MCQs)

1. Find the equation of the circle with centre
(-3, 2) and radius 4.

(a) (x+37%+(y—272=16

b)) x—-3)2+(y—-2)?2=

() (x+32+(y+2?=25

(d) x?+y?2=25

2. Find the centre and the radius of the circle
22 +y2+ 8+ 10y -8 =0.

(a) (5,4),-17 (b) (-4, -5),7

(¢) (4,-5),7 (d) (5,-4), 7

3. The equation of the circle in the first
quadrant touching each coordinate axis at a
distance of one unit from the origin is

(a) x2+y?2—2x—2y+1=0

b) x2+y?—2x—-2y—-1=0

() x2+y?2—2x—-2y=0

(d) x?2+y?—2x+2y—-1=0

4. Ifthecircle x® + y?— 17x + 2fy + ¢ = 0 passes
through (3, 1), (14, —-1) and (11, 5), then c is
(a) 0 (b) —41 (¢c) —=17/2 (d) 41

5. The equation of a circle with centre at (1, 0)
and circumference 10 7 units is

(a) x%+ y -2x+24=0

b) x2+y?—x-25=0

() x2+y?—2x—-24=0

(d) x2+y?+2x+24=0

6. Theequationoffamily of circles with centre at
(h, k) touchmg the x-axis is given by

(a) x2+y?—2hx+h%=0

(b) 2+y2—2hx—2ky+h2—0

(c) x%+y?—2hx —2ky — h? =

(d) 2+y2—2hx—2ky 0

7. If (4, 0) is a point on the circle x? + ax + y?

= 0, then the centre of the circle is at

(@ (=2,0) (b) (0,2) () (2,0) (d) (1,0)
8. Find the equation of the parabola with focus
(2, 0) and directrix x = — 2.

(a) x2=8y(b) y?=4x(c) x2=4y (d) y?=8

9. Findtheequation ofthe parabola with vertex at
(0, 0) and focus at (0, 2).

(a) x2= 8y (b) x% = 2y

(¢) y2 = 4x (d) y2 = 8

10. Find the equation of the parabola which is
symmetric about the y_axis, and passes through
the point (2, -3).

(a) x%=4y (b) 4y = 3«2

() 3x2=—4y (d) 3y = — 4x?

11. The equation of the parabola whose focus
is the point (2, 3) and directrix is the line
x—4y + 3=01is

(a) 12x2 —y2 +4xy — 78y =0

(b) 14x® +y> +8xy —4x+2y—4=0

() 12x% +y% + 4xy — 78x =0

(d) 16x% +y% + 8xy — T4x — 78y + 212 =0

12. The equation of the directrix of (x — 12 =
2(y — 2) is

(a) 2y +3=0 (b) 2x+1=0

() 2¢—-1=0 (d) 2y-3=0

13. Ifthe vertex of the parabolay =x%— 16x + K
lies on x-axis, then the value of K is

(a) 16 (b) 8 (c) 64 (d) —64
14. Thedistance between the vertex ofthe parabola
y = x2 — 4x + 3 and the centre of the circle
x2=9—(y—3)?2is

@ 23 () 32 (© 2¥2 (@ 25
15. If the equation of the parabola is x% = — 8y,
the equation of the directix and length of latus
rectum, respectively are

(a) y=3,4 b) y=-2,4

(c) y=2,8 d) y=-2,8

16. The two ends of latus rectum of a parabola
are the points (3, 6) and (- 5, 6). The focus is
(a) (1,6) (b) (=1,6)(c) (1,-6)(d) (-1,-6)

17. The equation of the directrix of the parabola
v+ 4y +4x +2=01is
(a) x=-1
(¢) x=-372

(b) x=1
(d) x=3/2
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18. If the ellipse %+yT = 1 meets the

2 y2

ellipse xT+_2=1 in four distinct points and
a

a = b? - 10b + 25, then the value of b does not

satisfy
(a) (-, 4) (b) [4, 6]
(c¢) (6, o) (d) None of these

19. The sum of the distances of any point on
the ellipse 3x2 + 4y? = 24 from its foci is

(a) 442 () 8 () 16v2 (d) 22

20. Find the coordinates of the foci and

2 2

eccentricity respectively of the ellipse % + =1,

9

@ (0,+4), (b) (4, 0)%

(c) (0,+4),

o Ol

4
@ (0,=2), 5

21. 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 9 2.2
2 b) — <z 4 =22
(a) 17 (b) 17 (c) 17 (d) 17

22. Find the equation of the ellipse with foci at

(£5,0) and x = % as one of the directrices.
2 2 2 2

xt Yy Xty

—+=—=4 —+==1
@ S6* 11 ®) &+

2 2 2 2

X y _ X y
(c) 36 T 11 (d) TR 1

23. The equation of the ellipse whose centre
is at the origin and the x-axis, the major axis,
which passes through the points (-6, 1) and
(4, -4) is

(a) 3x%—4y? =32
() 4x?—3y?=112

(b) 3x? + 4y% = 112
(d) 422 + 3y% =112

X2y
24, If the foci of the ellipse §+E=1 are

(0,+/7) and (0, - J7), then the foci of the ellipse
x2 y2

+—
9+¢2 16+¢2
(@) (0,+7),0,-v7)  (b) (0, 7),(0,-7)
(©  (0,2J7),(0,-2J7) (@ (7,0),(=/7,0)

=1, t € R, are

25. Theequation of the ellipse whose focusis (1,—1),
directrixis the line x —y — 3 = 0 and the eccentricity

.1,
is —, is

\/5 ’
(a) 3x?+2xy +3y2—2x+2y—-1=0
) 3x2+2xy +3y2+2=0
() 3x?+2xy+3y2+2x—-2y—-1=0
(d) None of these

26. The eccentricity of the ellipse 12x% + 7y% =
84 is equal to

J5 5 V5 5
(a) T (b) 192 (c) E (d) =
. xyP ..

27. If for the ellipse =z + el =1, y-axis is the

minor axis and the length of the latus rectum is
one half of the length of its minor axis, then its
eccentricity is

1 1 V3 3
- b) = — d =
(a) \/5 (b) 9 (c) B (d) 1
.. . xtyP
28. The eccentricity of an ellipse ¥+b_2:1

whose length of latus rectum is half of the
length of its major axis is

(b) \E
3

(d) None of these

(a)

ol &1

(c)

29. The length of the latus rectum of the ellipse
9x% + 16y% = 144 is

(a) 4 (b) 11/4 (c) 7/2 (d) 9/2

30. The sum of the distances of a point (2, — 3)
from the foci of an ellipse 16(x — 2)2 + 25 (v + 3)2
=400 is

(a) 8 (b) 6 (¢) 50

31. The eccentricity of the conic

(x +2)°
6 6
(c) \/; (d) 1
2

n Yy
1l4—a 9-a

(d) 32

+(y-1)7%*=1is

7
7 6
Low &
@ g ® =
x2

32. The equation
an

=1 represents a/

(a) ellipse ifa >9 (b) hyperbolaif9<a <14
(c) hyperbola ifa > 14 (d) ellipse if 9 <a < 14
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33. The equation X —y—=1,

represents a/an l1-r 1+r

lrl< 1

(a) ellipse (b) hyperbola

(¢) circle (d) None of these
x2 y2
34. The eccentricity of the hyperbola — - W =1
a

which passes through the points (3, 0) and
(32, 2) is

1 J13 J13
(a) E (b) \/ﬁ (C) T (d) T

35. If e, is the eccentricity of the conic 9x? +
4y? = 36 and e, is the eccentricity of the conic
9x% — 4y? = 36 then which is true ?

(b) 3<el+el<4

(¢) 212 + e22 >4 (d) None of these

36. The eccentricity of the hyperbola

x2 — y? = 2004 is
(@ V3 (b 2 © 242 (@ 2

37. The equation of hyperbola referred to its axes
as axes of co-ordinate whose distance between

(a) el+el=2

2 Case Based MCQs

the foci is 20 and eccentricity equals J2 s
(a) x%2—-y2=25 (b) x%-y%=50
(¢) x*—y%=125 (d) x2+y2=25

2 2
38. The eccentricity of the hyperbola — x_2 + y_z =1
is given by a” b
2, 72 2 72
(a) e= a +2b b) e= a 2b
a

b* —a® a® +b*

() e= " (d) e= B

39. Find the coordinates of the foci and the
length of the latus rectum of the hyperbola

EA

9 16

(@) (©, +2), 22 b) (0, +5), 2
3 3
32 3

40. Theequation ofthe hyperbola with vertices (3, 0),
(- 3, 0) and semi-latus rectum 4 is given by

(a) 4x2-3y?+36=0 (b) 4x>2-3y2+12=0
(c) 4x?>—-3y2—-36=0 (d) None of these

Case I: Read the following passage and answer
the questions from 41 to 45.

Arun was playing a football match. When he
kicked the football, the path formed by the
football from ground level is parabolic, which
is shown in the following graph. Consider the
coordinates of point A as (3, —2).

41. The equation of path formed by the football
is

(a) y?=x+1 (b) 3x? = 4y
(c) 3y%=4x d x?=y-1

42, The equation of directrix of path formed by
football is

(a) x—%ZO (b) x+§=0
¢e) x+3=0 (d) x+§=0

43. The extremities of latus rectum of given

curve are
(b) (g,il)
3773

(a) (l,ig)
3’73

1 1 4
(c) (J_rg,l) (d) (J—“g’g)

44. The length of latus rectum of given curve is

2 5 4
(a) g (b) 5 (C) 3 (d) g



45. Which of the following point lies on the path
formed by football?
3
b) |1,-
) ( 4 )

(a) (-2,0)
_ 3
(c) (—1,4) (d) (—,1)
3 4
Case II : Read the following passage and answer
the questions from 46 to 50.

In maths period, Ananya studied about the
ellipse. On the same day, her Physics teacher
was exploring the rotation of Earth around the
Sun, where the Sun is situated at one of the foci
of ellipse formed by Earth. Consider the path

covered by Earth is represented by equation

2 2
LA
169 144

3. july
APHELION
/

46. The vertices of the path covered by Earth
around Sun is

(a) (£5,0) (b) (£13,0)
() (0,+£13) (d) (0, £12)
47. The sum of focal radii of given curve is
(a) 36 (b) 24 (c) 26 (d) 16
48. The eccentricity of the given curve is
13 12 4 5
fid b) == = d =
(a) 5 (b) 13 (c) 13 (d) 13
49. Equation of directrices of given curve are
144 169
=t—— b =t—
(a) y 169 (b) y 5
5 169
=+— d =+—
(© *=*169 @ &=+

50. Which of the following point lies on the
curve formed by Earth around the Sun?

(a) (-13, 14) (b) (0,-12)

(¢) (12,0) (d) (12,-13)

Case III : Read the following passage and
answer the questions from 51 to 55.

Karan, the student of class XI 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.
While eating the chips, he observed that one
piece of the chips is in the shape of hyperbola.

Consider the vertices of hyperbola at (+5, 0) and
foci at (£7, 0).

51. The equation of hyperbolic curve formed by
given piece of chips is

x Yy x Yy

Z 2 b) =——-< =1
(a) 15 16 ®) 25 24

2 2 2 2

X y X Y
c) ——-=—=1 d ——=—
© 24 16 () 25 9

52. The length of conjugate axis of given curve
formed by given piece of chips is

(@ 25 (b)) 86 (c) 10 @ 46

53. The eccentricity of hyperbolic curve formed
by given piece of chips is

6 7
(a) g (b) —g
7 6
(C) g (d) _g

54. What is the length of latus rectum of given
hyperbolic curve?

(a) 9.6 (b) 4.8

(¢) 10.9 (d) 5.4

55. The equation of directrices of given
hyperbolic curve are

7 24

—+ L b) x=t

(a) y 95 (b) x -
25 12

=t— d =t—

(¢c) « - (d) vy 25



2 Assertion & Reasoning Based MCQs

Directions (Q.-56 to 60) : In these questions, a statement of Assertion is followed by a statement of Reason is given. Choose the correct

answer out of the following choices :

(a) Assertion and Reason both are correct statements and Reason is the correct explanation of Assertion.
(b) Assertion and Reason both are correct statements but Reason is not the correct explanation of Assertion.
(c) Assertion is correct statement but Reason is wrong statement.

(d)  Assertion is wrong statement but Reason is correct statement.

56. Assertion : The sum of focal distances of
a point on the ellipse 9x? + 4y? — 18x — 24y + 9 =0
is 4.

Reason : The equation 9x2 + 4y2 — 18x
— 24y + 9 = 0 can be expressed as 9(x — 1)2
+ 4(y — 3)? = 36.

57. Assertion : The length of major and minor
axes of the ellipse 5x2 + 9y% — 54y + 36 = 0 are
6 and 10, respectively.

Reason : The equation 5x% + 9y2 — 54y + 36 = 0
can be expressed as 5x% + 9(y — 3)% = 45.

58. Ifthedistances offoci and vertex of hyperbola
from the centre are ¢ and a respectively, then
Assertion : Eccentricity is always less than 1.

Reason : Foci are at a distance of ae from the
centre.

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

Reason : The point of intersection of parabola
with the axis is called the vertex of the parabola.

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

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

Reason : If the equation of standard parabola
has a term x?, then the axis of symmetry is along
the x-axis.

SUBJECTIVE TYPE QUESTIONS

2 Very Short Answer Type Questions (VSA)

1. Find the equation of the circle which passes
through the point (4, 5) and has its centre at
(2, 2).

2. Find the centre of the circle 2% + y2 + 2y = 0.
3. Find the equation of a parabola with vertex

at origin and axis along x-axis and passing
through the point (2, 8).

4. If the distance of the focus of a parabola
from its directrix is 4, find the length of the latus

rectum.

5. Find the coordinate of the focus of the
parabola y? = 12x.

6. Find the eccentricity of the ellipse :

2 2
* Y g,

25 9
7. Find the equation of the ellipse with foci at

36
(£5,0)and x= 5 asone of the directices.

8. What is the eccentricity of the curve
4x* +y* =100 ?

9. What
whose vertices and foci are (2, 0) and (+3, 0)

is the eccentricity of hyperbola

respectively?

10. What is the eccentricity of the hyperbola
9y% — 4x% = 36?



:)) Short Answer Type Questions (SA-I)

11. Ifthelines3x—4y+4=0and 6x—8y—-7=0
are tangents to a circle, then find the radius of
the circle.

12. Find the equation of a circle whose centre
is (1, —2) and which passes through the centre of
the circle x2 + y> —4x — 6y + 11 = 0.

13. Find the co-ordinates of the focus, axis of the
parabola, the equation of the directrix and the
length of the latus rectum of the parabola x? = — 9y.

14. Find the eccentricity of the ellipse
25x2 + 9y% — 150x — 90y + 225 = 0.

15. The foci of an ellipse are (x2, 0) and its
1
eccentricity is 3 Find the equation of ellipse.

16. Write the equation of ellipse whose vertices
are (£5, 0) and foci (+4, 0).

@ Short Answer Type Questions (SA-II)

21. If the abscissae and the ordinates of two
points A and B be the roots of ax? + bx + ¢ = 0 and
a' y? + by + ¢’ = 0 respectively, show that the
equation of the circle described on AB as diameter
is aa’ (x? +y2) +a'bx +ab’'y + (ca’ +c'a)=0.

22. Find the equation of the circle which passes
through the points (2, —2) and (3, 4) and whose
centre liesonx +y =1

23. Find the equation of the circle passing
through the points (4, 1) and (6, 5) and whose
centre lies on the line 4 x + y = 16.

24. Find the equation of the circle whose centre
lies on the line x — 4y = 1 and which passes
through the points (3, 7) and (5, 5).

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

26. An equilateral triangle is inscribed in the
parabola y? = 4ax, where one vertex is at the

vertex of the parabola. Find the length of the side
of the triangle.

27. An arch is in the form of a parabola with its
axis vertical. The arch is 10 m high and 5 m wide

5
17. If the eccentricity of an ellipse is 3 and the

distance between its foci is 10, then find the latus
rectum of the ellipse.

18. Find the equation of the hyperbola satisfying
the given conditions: vertices (0, = 5), foci
(0, + 8).

19. Find the eccentricity of the hyperbola

2 2
x°y . .

prary =1 which passes through the points (3,0)
and (32, 2).

20. Find the equation of the hyperbola whose
foci are (i3\/g,0) and the length of latus rectum
is 8 units.

at the base. How wide is it 2 m from the vertex of
the parabola?

28. Find the equation of ellipse with centre at
origin, major axis along x-axis, foci (2, 0) and
passing through the point (2, 3).

29. Find the equation of ellipse whose foci are
(0, £6) and length of minor axis is 16 units. Also
find the coordinates of the points where the
ellipse cuts y-axis and its latus rectum.

30. Find the equation of ellipse with centre at
origin, major axis along the x-axis and passing
through the points (4, 3) and (1, 4).

31. Find the equation of the ellipse with focus at

(1, 1) and eccentricity % and directrix x —y + 3

= 0. Also, find the equation of its major axis.

32. Find the equation of the ellipse whose

focus is (1, 0), the directrixisx +y + 1 = 0 and

eccentricity is equal to 1/ J2.

33. Find the equation of the hyperbola, the length
3

of whose latus rectum is 8 and eccentricity is E



34. The foci of a hyperbola coincide with the foci

2 y2

of the ellipse %+§ =1. Find the equation of

the hyperbola if its eccentricity is 2.

2 Long Answer Type Questions (LA)

36. Find the equation of the circle which passes
through the centre of the circle x2 + y? + 8x + 10y
— 7 =0 and is concentric with the circle 2x? + 2y?
-8x—-12y-9=0.

37. Find the vertex, focus, directrix, axis and
latus-rectum of the parabola y? = 4x + 4y.

38. Find the equation of the parabola whose
focus is (1, 1) and tangent at the vertex is
x+y=1

35. Find the equation of the hyperbola whose
conjugate axis is 5 and the distance between the

fociis 13.

39. IfPis any point on a hyperbola and N is the

foot of the perpendicular from P on the transverse

2

axis, then prove that _
(AN)(A'N)  o*
40. Ife and ¢’ be the eccentricities of a hyperbola

. . 1 1
and its conjugate, then prove that —+—=1.
e“ e

OBJECTIVE TYPE QUESTIONS

1. (a):Here h = -3, k = 2 and r = 4. Therefore, the
equation of the required circle is

(x+3)%+(y-2>%=16
2. (b): The given equation is (x* + 8x) + (> + 10y) = 8
Now, completing the squares within the parenthesis, we
get

(x*> + 8x +16) + (y* + 10y + 25) =8 + 16 + 25
= (4P + (g +57 =492 (x- () + (y - (-5)’ = 7
Therefore, the given circle has centre at (-4, -5) and
radius 7.
3. (a):Since the equation (x - 1)* + (y - 1)> = 1
represents a circle touching both the axes with its centre
(1, 1) and radius one unit, therefore required equation is
P +yr-2x-2y+1=0.
4. (d): Given equation of circle is

X+ -17x +2fy +c=0.
Since it passes through (3, 1), (14, -1) and (11, 5)

9+1-51+2f+c=0 or 2f+c=41
and 196 +1-238 -2f+c=0 or -2f+c=41
Adding (i) and (ii), we get

2c=(2x41) orc=41.
5. (c) : Centre (1, 0), circumference = 10n (Given)
S 2mr=10m =>r=5
So, equation of circle is (x - 1)2 + (y - 0)> = 25
= +yF-2x-24=0.
6. (b): When circle with centre (h, k) touches x-axis,
the radius (r) =k

Required equation of circle is

(x-hP +(y -k =K

()
...(ii)

= ¥+y -2 -2ky+ P+ K=k

= 2+ -2 -2ky+h*=0

7. (c) : Since, (4, 0) is a point on the circle x* + ax + 1> = 0.

16+4a+0=0=>4a=-16=>a=-4

. Equation of circle is x* - 4x + > = 0

or ¥-4x+4-4+17=0=(x-2>+(y-00>=4

. Centre (2, 0) and radius = 2

8. (d):Since the focus (2, 0) lies on the positive
x-axis and the directrix x = -2 is perpendicular to
x-axis so the parabola is of the form y2 = 4ax. Here,
a = 2, therefore the required equation is y~ = 4(2)x = 8x.

9. (a) : Since the vertex is at (0, 0) and the focus is at
(0, 2) which lies on y-axis, the y-axis is the axis of the
parabola. Therefore, equation of the parabola is of the
form x% = 411;/. Here, we have a = 2, therefore required
equation is x> = 4(2)y, i.e.,, x* = 8y.

10. (c) : Since the parabola is symmetric about y-axis
therefore its equation is of the form x* = 4ay or x* = - 4ay,
where the sign depends on whether the parabola opens
upwards or downwards. But the parabola passes through
(2, -3) which lies in the fourth quadrant so it must open
downwards. Thus the equation is of the form x* = - 4ay.
Since the parabola passes through (2, -3), we have

2= _4a(-3), i, a= %

Therefore, the equation of the parabola is

(%)y Jie, 33t =- 4y.

11. (d): Using the definition of parabola, we have

a2 _ 2_x—4y+3
Vo277 =37 -2

x2=_




Squaring, we get
17(x% + 1% - dox - 6y + 13) = 2% + 161> + 9 - 8y 24y + 6x
or 16x*+y*+8xy-74x - 78y +212=0
(d) : Equation of directrix of parabola x* =
y=-a
-2= 1 or 2(y -
Yy 5 Yy

4ay is

2)=-1= 2y-3=0

13. (c) : Given,y = ¥2-16x+K
= y=(x-8>+(K-64)
Since vertex lies on x-axis, y = 0.
(x-8)2+ (K-64)=0
It can be possible only when x = 8 and K = 64.
14. (d): Here, y = X2 -4x+3
> y+l=x’-dx+d=y+1l=
So, the vertex is (2, - 1).
And for the circle, x* + (y - 3)* = 9, the centre is (0, 3).
Distance between vertex and centre

=22+ (-4 =25

15. (c) Comparing the given equation with standard
form x? = —4ay, we geta = 2.

Therefore, the equation of directrix is y = 2 and the length
of the latus rectum is 44, i.e., 8.

(x-2)

(b) : Focus is the mid point of the latus rectum. So,
its coordinates are (?,%) or (- 1, 6).

(d) : We can write the given equation of the given
parabola as (y+ 2)2 = - 4(x - %)
Shifting the origin at (1/2, - 2), the equation of parabola
becomes Y? = - 4X, where X = x - 1/2,Y=y+2
The equation of its directrix is X = 1.

Hence, required equation of directrix is x — % =1

or x=3/2.

18. (b): Now according to condition a > 1

= p*-10b+25=0>1=b"-10b+24>0

= b-49b-6)>0=>b<4o0orb>6=>0b¢[406]

2 2
19. (a) : Given equation of ellipse is % + y? =1

= a*=8 = 3=22
Sum of distances of any point on the ellipse from its foci
=2a=2x2y2 = 42.

20. (b): From the given equation of ellipse, we have
a=5and b=3.
2
B
a- 5
Therefore, the coordinates of the foci are (zae, 0) i.e., (34, 0)
(b) : Length of major axis = 17 & length of minor
axis 8

= 2a=%x2b = —=—

/ A /225
289 289

: Wehaveae=5, —=€ ,whichgivesa=6ande=
e

O\I(.n

Now b=ay1-e* = 1—— Vi1
22
Thus, the equation of ellipse is —+<—=1.
36 11

2 2

23. (b): Let x_2+g_2 =1 be the equation of the ellipse,
a

a > b. Then according to the given conditions, we have

36 1 . 16 16 "
3 b_2 =1 ..(i)and — az —=1 ..(i)
Solving (i) and (ii), we get
2o 1;2 and b2 = nz

Hence, required equation of ellipse is 3x* + 41 = 112.
2 e

x
24. (a) : In the equation of ellipse +—2—=
@ q P 9 16482
b >a. So, its foci will be (0, * be).

2 2
Nowe=\/l—a—2= 1- 9+t2= V7
b 16+t \/16+t2

Foci = (0, \/7), (0, —\/7)

25. (a) : Let P(x, y) be any point on the ellipse. Then by
definition

(x—1)2+ 1 —x_y_3‘

2_ -
(y+1) _\/E 2
= (-1 1P Loy -3

= 3x%+2xy + 3y - 2x+2y—1 =0
26. (b): Given equation of ellipse is 12x> + 7y* = 84

2 2 2 2
or §4+‘1§4 =1l= x2+ y2=1
(%) (%) @ )

12 7

o 0=, b= 7
[ 2
Now, e= 1—b— 1/ -—— \/7
2
27. (c): leenthat&z— 2b = 2b =b:>E=%
a a

28. (a) : Itis given that & =5 x2a
a

A=a*=e= 1/42.

29. (d): Given equation of ellipse is 9x° + 16y* = 144

1a2” "1’

= 2=a"=2%1-

T e



a=4,b=3.

2
Length of latus rectum = 2b” - 29 _ 9
a 4 2
—72)2 2
30. (b): Given that (x=2)" + W+3)" _ 1
25 16

= 4>=25 = g=5andb’=16 =>b=4

v [ 16 _3
- = 1-—==
a 25 5

Given point (2, - 3) is the centre of ellipse, so sum of

Now, e=,|1

distances of two foci from centre is

2ae:2><5><§:6

2
31. (0) : Given, @ Fy-12=1

(x+2)* (y-1)* _
Wy ay )

It is an equation of ellipse . a=+7,b=1
2 12
a--b 6
Eccentricity = =.|=
y 2 7
2 2
32. (b):Given, X YV _,
14—a 9-a

The equation will represent an ellipse if 14 - 2 > 0 and

9-a>0
= a<l4anda<9 =a<9
a hyperbolaif 14 -a>0and 9-a<0
= a<l4anda>9 = 9<a<14
33. (b):Since |r|<1,1-rand1 + rare both positive.

Sowe put1-r=a%1+r="b" Then the given equation
2 .2

becomes, 3;—2 - i—z =1 which represents a hyperbola.
2 2
34. (d): Given that the hyperbola a—z—‘Z—z =1 passes

through the points (3, 0) and (3v2,2), so we get
a>=9and b* = 4.
Again, we know that b* = a*(e? - 1). This gives

4=9(€2—1) = 6222 = :@
2 2 B
35. (b):Wehave,x—+y—=1 61229—4=§
4 9 9 9
2 .2
and 2 -L =1 e§=—+9=2
4 9 4 4
Now e%+e%=(§)+(g)=E >3 but<4
9 4 36

3<el+es<4
36. (d): Given equation of hyperbola is x? - 4> = 2004.
2 2
= =1 ..a=2004 andb= 2004
(v2004)>  (+2004)

Sinceez=1+b—, ez=1+—2004 =1+1=2 .'.e=J§
a? 2004
37. (b): Given, 2ae =20 and e = J2o a=@=5\/§

Again b? = a*(e* - 1) = b*=25x2(2-1) =50
Equation of hyperbola is x* - y* = 50

[2 32
a2:b2(62—1):>e: a;;b.

39. (c) : Wehave,a=3,b=4andc = Va2 +b? =J9+16 =5

Therefore, the coordinates of the foci are (%5, 0).

2 2

Ly ox
B (@) oy-r=1s

2
Also, length of latus rectum = 2" _ %
a
40. (c) : Wehavea=3and b*/a=4=b*=12

2 .2
Hence, the equation of the hyperbola is % - % =1

= 4x*-3y*=36.

41. (c) : The path formed by football is in the shape of

parabola. We know that general equation of parabola is
2

Y- = 4ax.

Since, it passes through (3, -2)

(-2>=4xax3= a= %

= Hence, required equation of path formed by
4

football is yZ =?x = 3y2=4x

42. (d) : Since, a:%. Therefore, the equation of its

di o 1

irectrix 1s x+g =0.
43. (a) : The extremities of latus rectum are (a, +24a)

223
373
1

44. (d) : The length of latus rectum =44=4x 3°

[SSERYN

45. (d) : Point (%,1) lies on the path covered by
football.

w312 = 4(3
' 4
46. (b) : Here, a=13,b =12

Vertices are (£ 4, 0) i.e, (£13,0)

47. (c) : Sum of focal radii = Length of major axis = 2a

=26
2
B[ s
a 169 13

49. (d) : Equation of directrices are given by x = -_1-2

e

“5/13 5

) = 3=3, which is true.

48. (d) : Eccentricity, e =




50. (b) : Point (0, -12) lies on the path formed by Earth
around the Sun.

l+% =1 = 1=1, whichis true.

169 144

51. (b) : Wehave,a=5and ae="7
Now, b% =a%* —a® =49-25=124.

2 2

So, equation is — — ¥ _ 1.
25

24
52. (d) : Length of conjungate axis = 2b=2x26

=46

/ b2 / 24 _ 49
. =,/1 + — =,/1 + —
53. (e) : Eccentricity, e= e 5

————9.6
a 5

55. (e) : Equations of directrices are given by x = iﬂ
e

ie.,x= i§

54. (a) : Length of latus rectum =

(d): We have, 9x% + 4y* - 18x - 24y + 9 =0

x—1)2 -3)?
= 9 -12+4(y-3)7=36 = (2_2)+%:1
Here, b>a
Sum of focal distances of a point is 2b = 6.

57. (d): We have, 5x* + 9y* - 54y + 36 = 0

2 a2
= 5x2+9(y—3)2=45:>;—2+(y 3 _

(/5)?
Length of major axis =2 x3 =6
and length of minor axis = 2x~/5 =25

(d) : Since, ¢ 2 a, the eccentricity is never less than
one. In terms of the eccentricity the foci are at a distance
of ae from the centre.

(d): A line through the focus and perpendicular
to the directrix is called the axis of the parabola. The
point of intersection of parabola with the axis is called
the vertex of the parabola.

(c) : If the equation has a ¥ term, then the axis of
symmetry is along the x-axis and if the equation has x>
term, then the axis of symmetry is along the y-axis.

SUBJECTIVE TYPE QUESTIONS

1. As the circle is passing through the point (4, 5) and

its centre is (2, 2) so its radius is /(4— 2) +(5- 2 2=\13.

Therefore the required equation of Clrcle is (x - 2)% +
(y-2)°=

2. Equation of circle is x> + y? + 2y = 0 (i)
General equation of circle is x? + y* + 2gx + 2fy + ¢ = 0,
with centre (-g, -f)

On comparing general equation with (i), we get 2g =0,
2f=2..94=0,f=1

So, the centre of given circle is centre (0, -1)

3. Let the equation of the parabola with vertex at
origin and axis along x-axis is y* = 4ax (1)
(i) passes through (2, 8).

(8 =4a(2) >a=38
Putting value of a in (i), we get required equation of
parabola y* = 32x.

4. Since, distance of the focus of a parabola from its
directrix is 2a.

Given,2a=4 =a=2
Now, length of latus rectum = 44 = 8.

5. Given, parabola y2 =12x = 4ax
= 4a=12o0ra=3 .. Focus=(3,0)
2y
6. Given, equation of ellipse is —+<—-=1
25 9
Major axis is along x-axis as 25 > 9.
Here, a* = 25, b* =
bz
Eccentricity (¢) = ,[1- 2 =, [1—
25 5
7. Wehaveae=5, —= ? which gives a® = 36
e

or a= 6. Therefore, ¢= E
6

Now p=ay1-¢? =

1_—6 J11 . Thus, the equation
2 2
of the ellipse is L
36 11
2 2
8. Given, 4x% + y2 =100 = —+ Y
25 100
Here, a* = 100, b* = 25

c=+va? -b?* =J100-25 =+/75 =53
c_53_\3

a 10 2
9. Vertices are (£2, 0), foci are (£3, 0)
= a=2c=3 « e=S=2
) =
22
10. Given 92 - 4x% = 36 = %—%:1

?=4, b*=9

Na* +b*  4+9 13
a 2 2

11. The givenlines3x -4y +4=0&

Eccentricity, ¢=

2(3x -4y - % ) =0 are parallel to each other. And distance

between given parallel lines gives the diameter of the

circle.
7
Diameter = 4+§ —(E)xl—é
Jo+16] L2)75 2

Radius of circle = 3/4.



12. Let equatlon of circle with centre (1, - 2) and radius

rbe (x - 1)% + (y+2)2—r ..(i)

and centre of given circle x* + y*> - 4x - 6y +11=01is (2 3).
(i) passes through (2, 3).

(2-1)2+ (3 +2)%=7r?
= 1+25=r=r*=26.
Put 7> = 26 in (i), we get

(-1 + (y+ 27 =26
= F+1-2+y*+4+4y=26
= x2+y2—2x+4y—21=0
13 Given parabola is x* = - 9y which is of the form
x* = ~day

9 Ay 9

where 42 =9 = a=7-. y=7

Hence, it is symmetric about
y-axis.
Coordinates of focus are

0-9-(o-2)

Axis of the parabola is x = 0.

Equation of directrixisy = aie., y=

=9 units.

= | O
~—— |0

Length of latus rectum = 4a = 4 x(—

14. We have 25x% + 9y - 150x - 90y + 225 = 0
= 25 (x? - 6x) + 9(y* - 10y) = - 225
= 25 (x*-6x+9) +9(y* - 10y + 25)
= 25(x-3)+9 (y-5)%=225
(x=3)° (=5’ _

9 25
The eccentricity is given by

> [ 9 4
—2 = 1 —_— = =
b 25 5
2 2
15. Let equation of ellipse be S+ Yy _ 1.

a b
The coordinates of foci are (+ ae, 0).

=225

=

e=,1-

ae=2 = a><1=2 = a=6

1
Now, b? =a* (1 - e?) = b* =36 (1—§)=32
2 2

Thus, equation of required ellipse is )
36 32
16. Vertices are (15, 0); foci (14, 0)
ox? .
Ellipse is = + 7 =1 ..(i)
Wehave,a=5,c=4= ;2 _}?

= 16=25-1* = b*=9
Substituting for a, b in (i), we get
2 2

X ¥ _1q asequation of the ellipse.

25
2 .2
17. Let the equation of the required ellipse be x_z + y_z =1
and let e be its eccentricity. as b

We have, e:gand2u6=10:> ae =15

= a=8
b =a*(1-¢%) = b2:64(1—§):39

Hence, length of the latus rectum
2
= & =2 Q - Q

a 8 4
18. Let the equation of the hyperbola be
2P 0
4L = 1 el
a b2

Its vertices are at (0, + 5) and foci are at (0, £ 8).
b=>5and be =8

Now, a? = b*(e? -1) = a® = (be)* - b* = 64 - 25 = 39

Substituting the values of a and b in (i), we get

xz y2
<=1 as the equation of the hyperbola.
39 25

2 .2
19. Given that the hyperbola x_z_];_2:1 is passing
a

through the points (3, 0) and (3v2,2), so we geta?=9
and b* =
Again, we know that b? = a2 ( -1).

~

This gives
4=9@E*-1) = ezzg = e=

2P
20. Let hyperbola be — i ..(i)
a

—_
mﬁ‘
w

Foci are (* 35 ,0) and latus rectum is 8.
2

c=3\/§ and &=8 = b> =4a
a

Va2 +b? =35

= A+b=45 = P+4a-45=0

= (@+9)@-5=0

sooa=5 - a=-9, (not possible)

So, b? =4 x5=20

Substituting for 4, b in (i), we get hyperbola as

x2 ]/2 B

25 20

21. Let (x4, y;) and (x,, y») be the coordinates of points
A and B respectively.

It is given that x;, x, are roots of ax* + bx + ¢ = 0 and
Yy, Yparerootsof a’ y*+ b’y + ¢’ =0.

. b c
. x1+x2=——, XXy =—,
a a
b ol .
Nitya=—— and vy, == (1)

The equation of the circle with AB as diameter is
(x=x7) (x=2) + (y-11) (- ¥2) =0
= Y -x (0 1) -y ) Tt Yy, =0



= x2+y2—x(—é)—(—b—,)y+£+c—,=0

a
= ad(P+y)+abx+ab y+(ca+ca)=0
22. Let circle be (x - h)> + (y - k)> = 12 ..(i)
Circle (i) passes through the points (2, -2) and (3, 4).

(2-h?+(-2-k?>=r ...(id)
and 3 -h)*+ (4 -k)? =1 ...(iii)
Also centre (1, k) liesonx +y =1

h+k=1 ... (iv)
From (ii) and (iii), we get

(2-h)?+ (-2 -k)?*= (3 -h)>+ (4 - k)?
= 4-4h+P+4+4k+IP=9-6h+ 17 +16-8k+ i’
= 2h+12k=17 (V)

Solving (iv) and (v), we get, h = —%,k =

N | W

Substituting for h, k in (iii), we get

2 2
(3+1) +(4—§) =2
2 2

49 25 L, 74 5

—t == —=r'=

4 4 4 2
Substituting for h, k, r in (i), we get

x+—| +Hly-=| =—

2 2 4
2 1 9 74
+x+—+y -3y+-—=—
= X X 4 y Y 4 1

= x?+1y?+x -3y -16 = 0 is the required equation.
23. Let equation of the circle be
X+ +2gx +2fy+c=0 ..(d)
(4, 1) and (6, 5) lie on (i).
(4% + (1) + 2(4)g + 2(1)f + =0

= 8g+2f+c=-17 ...(id)
and (6)* + (5)* + 2(6)g + 2(5) f+c=0

= 12g+10f+c=-61 ...(1if)
(iii) - (ii) gives 4g + 8f = —44 ..(iv)
Also, centre (-g, -f) lies on 4x + y = 16.

o -4g-f=16 (V)

Solving (iv) and (v), g=-3,f=-4
Putting values of g and fin (ii) we get
8(-3)+2(-4)+c=-17=c=15

. Required equation of circle is
+y?-6x-8y+15=0

24. Let equation of required circle be
Xy 290+ 2fy+c=0 ..(i)
(3,7) and (5, 5) lie on ().
(3 + (7)* +2B3)g + 2(N)f + =0

= 69+ 14f+c=-58 ..(if)
and (5)% + (5)> +2(5)g + 2(5) f+c=0

= 10g + 10f+ ¢ =-50 ..(iii)
(iii) - (ii) gives 4g -4f=8=g-f=2 ..(iv)
Also, centre (- g, - f) iesonx - 4y =1
Loo—g-4(-H=1

or -g+4f=1 (V)

Solving (iv) and (v), f=1,g=3

Putting these values in (iii), we get
30+10+¢c=-50=c=-90
Required equation of circle is
X +yP+6x+2y-90=0.
25. Let P(x, y) be any point on the parabola whose focus
is S(-1, -2) and the directrix x - 2y + 3 = 0. Draw PM
perpendicular from P(x, y) on the directrix
x-2y+3=0.
Then, by definition
SP=PM = SP>=PM?

2 M P(x, y)
12 22=(X—2y+3)
= () 2= | T o
= 5[(x+1)2+ (v +2)7 T St1-2
= (x-2y +3) B

= 5%+ y?+2x + 4y + 5)

= (22 + 4y* + 9 - dxy + 6x - 12y)
= 4x? +y* + dxy + 4x + 32y + 16 = 0 is the equation of
the required parabola.

26. Let AAPQ be an equilateral triangle with side of
length I.

Since each angle of an equilateral triangle is 60°. Then
ZPAR =30°

y
P
cos30° = ﬁ I
< 30° R
= AR= l% A(0,0) x
1 |
and PR=— Q

2
Thus, (%,é) are the coordinates of point P.

Since point P also lies on the parabola y* = 4ax
2
(i) = 4ux(£) = 1=8a\3
2 2
Hence, length of the side of the triangle is 8a+/3.

27. Ay
@)

< >
< » X

B(—E,—lo) A(i,_w)
2 2
\/
As the axis of parabola is vertical, its equation is x* = 4ay

25
22 = 4a(-10
4 = 4a(-10)

Point (g,—10) lieson it ..
= 4a:_—5 = xZ:_—y
8 8

Let point P(x;, -2) lies on parabola.



Width of parabola 2 m from vertex is

N

2><— J5m =223m

28. Let equation of ellipse with centre at origin and

2 2

major axis along x-axis be x_2 + y_z =1 (i)
a b

Now, S'P + SP =2a

= J2- (21 +(B-0) +(2-2)
= 16+9+\/§:2a=>2a=5+3:8
= a=4

Also, foci = (+ 2, 0) = (i 2 —b? , 0)

+(3-0)° =

= A-VP=4=16-0"=4=0"=12
Putting values of a* and b” in (i), we get
2 2

L. =1, which is the required equation of ellipse.

16 12
29. Since foci of ellipse is (0, + 6)
Major axis lies along y-axis.
2P
Let equation of ellipse be — + P 1, b>a ..(3)
a
Also, length of minor axis =24 =16 = a=38
V-a*=36 = b*-64=36=b=10
Putting the values of 2 and b in (i), we get
2 2

. - =1, which is the required equation of ellipse.

64 100
Points where ellipse cuts y-axis = vertex = (0, + b) =

(0, + 10).

2
Latus rectum = 20 = % =12.8 units
30. Let equation of ellipse be
2 2

x° oyt .

a—2+—2—1, a>b (1)
Since, (4, 3) and (1, 4) lies on it.

16 9 .. 1 16

= b—2=1 ...(ii) and a_2+_2=1 ...(iii)

From (ii) and (iii) we get, %+ b% = lz + ;_S
a a

15 7 2 15,5 .
= a—zzb—z = a :71) ...(IV)

Using (iv) in (ii), we get
16 9 247 247
x7+—==1 = 22 1 p2 =222
1By P B 15
(iv), we get a® = g
Putting required values in (i), we get
2 2
Y
(247 /7) " (247 / 15)

Using (v) in

=1 = 7x%+15y* =247

31. Let P (x, y) be a point on the 7

ellipse. Then, by definition SP = ePM P(, 1)

%)
1l
I
=
=
=0%

S(1,1)

x-y+3

x-y+3
= 8l(x-1)’+(y-1)]= (X-E/Jr3)2
= 7x*+ 7y* + 2xy - 22x - 10y + 7 = 0 is the required
equation of the ellipse.
The major axis is a line perpendicular to the directrix
and passing through the focus.
Therefore, the equation of the major axis is

y-1=-1@x-1)=x+y-2=0.

2 2 _ 1
+y-1)" =5

32. Let S(1, 0) be the focus and  Z A
ZZ' be the directrix. Let P(x, y) be | P(x, y)
any point on the ellipse and PM
be perpendicular from P on the %
directrix. Then, by definition A 5(1,0)
+
1 =
SP =e¢-PM, where e=— +
J2 =
= SP?= ¢ PM? ZY
2 2
1Y |x+y+1
= (-172+@y-0)>%= (—)
w0 () TR

= Al -1+ = (e by +1)°
= 4P+ 4y -8x+Ad=x+ P+ 1+ 2y + 20 + 2y
= 3x2+3y*-2xy-10x-2y+3=0
This is the equation of the required ellipse.
2 .2

33. 2Let equation of hyperbola be ——Z—z =1 Given,
2b =8 ==
a
But, b* = a*(e* -1)
@ -1)=da=a(*-1)=4
= a(%—l)zél = a=5 . bPP=4x5=20

Thus, equation of required hyperbola is
2 2

Y o1

25 20

2
34. The equation of the ellipse is x + ¥y _ 1.
25
=25 and b*=9



{ 2
Eccentricity of ellipse = 1—b— / 5 5

So, the coordinates of foci are (4, 0)

Since the coordinates of foci of hyperbola coincide
with the foci of the ellipse. So the coordinates of foci of
hyperbola are (£ 4, 0). ) )

Let equation of required hyperbola is % - ;2 =1
a

Let e” be the eccentricity of required hyperbola.
thena'e’ =4 =21"=4 =a' =2

b2=a?@?-1)=b?%=4(4-1)=12
Thus, equation of required hyperbola is
2y
——===1
4 12

35. Let2aand 2 b be the transverse and conjugate axes
and e be the eccentricity. Let the centre be the origin and
the transverse and the conjugate axes the coordinate
axes.
Then, the equation of the hyperbola is
2 y? .
S -5=1 (1)
a b
We have, 2b = 5 and 2ae = 13.
Now, b =a? (> -1) = b =a’e*-a°
§=@_;;2 = ,ﬂ:%:m:@
4 4 4
Substituting the values of 2 and b in (i), the equation of

the hyperbola is
2 2

X Yy

36 25/4

36. We have to find the equation of circle (C,) which

passes through the centre of circle (C,) and is concentric

with circle (G3).

¥ +y*+8x+10y-7=0 ..(3)
G G

(5

Centre of C; is O; = (-4, -5)
Now, equation of circle (C,) which is concentric with
given circle (C;) 2x* + 2y* - 8x - 12y -9 = 0 is

2x% + 2y - 8x - 12y + k=0 ..(ii)
Since, circle (C,) passes through O; (-4, -5).

2(-4)? + 2(-5)? -8(-4) - 12(-5) + k=0
= 32+50+32+60+k=0 = k=-174
On putting the value of k in (ii), we get

2%+ 2% - 8x - 12y - 174 =0
= %+ y* - 4x - 6y - 87 = 0 which is required equation
of circle (C,).

=1= 25x% — 144y* = 900.

37. The given equation is y* = 4x + 4y

= yP-dy=4dx

> P-ody+d=dx+4

= (y-2P%=4(x+1) ()
Shifting the origin to the point (-1, 2) without rotating
the axes and denoting the new coordinates with respect
to these axes by X and Y, we have,

x=X+(-1),y=Y+2 ...(id)
Using these relations, (i) reduces to
Y? =4X

This is of the form Y? = 4 aX.
On comparing we get4a =4 =a=1.
Vertex: The coordinates of the vertex w.r.t. new axes
are (X =0, Y=0).
The coordinates of the vertex w.r.t. old axes are (-1, 2)
[Putting X =0, Y =0 in (ii)]
Focus: The coordinates of the focus w.r.t. new axes are
(1, 0).
So, coordinates of the focus w.r.t. old axes are (0, 2)

[Putting X =1, Y = 0 in (ii)]
Directrix: Equation of the directrix of the parabola w.r.t.
new axesis X = -1
So, equation of the directrix of the parabola w.r.t. old
axesisx = - 2.
Axis : Equation of axis of the parabola w.r.t. new axes
is Y =0
So, equation of axis w.r.t. old axes is y = 2

[Putting Y = 0 in (ii)]

Latus rectum: The length of the latus rectum = 4.
38. Let S be the focus and A be the vertex of the
parabola. Let K be the point of intersection of the axis
and directrix. Since axis is a line passing through S (1, 1)
and perpendicular to x + y = 1. So, let the equation of
the axisbex -y + L = 0.

A A
M Pl
£ %P y)
k9]
£ ‘
Rl A _
K (xy, 1) 5(1,1)
i
Il
=/
+
=
Y v

This will pass through S(1,
1-1+1x=0=1=0

So the equation of the axis is

x-y=0

The vertex A is the point of intersection of x - y = 0 and

1), if

x +y = 1. Solving these two equations, we get x = 1/2

andy =1/2.
Let (x4, y;) be the coordinates of K. As A is the mid-
point of SK.

x+1 1T y+1 1

1T=§'y12 =§:>x1=0,y1=0

So, the coordinates of K are (0,0). Since directrix is a line



passing through K (0,0) and parallel to x + y = 1. Therefore,
equation of the directrix is
y-0=-1(x-0)or,x+y=0
Let P(x, y) be any point on the parabola. Then,
Distance of P from the focus S

= Distance of P from the directrix x + y = 0

x+y

V1% +1°
= 22+ 207 —dx -4y +4=x>+y* + 2xy
=  x*+ 1y - 2xy - 4x - 4y + 4 = 0, which is the required
equation of the parabola.

= Jx-1)2+@y-1)7>=

39. Let P (o, B) be any point on hyperbola

Xy
S (i)
a b
2 BZ Y
Then, 3 3 =1
b
\ /ﬁa,ﬁ)
2 2 A | Afo-d
= a_ —_ 1 = B_ O a ?\] g
a? b2
2 2 2
o —a" B
= ==
a? b2
2
o— +
N w _ 3_2
a b
_, (ANJAN) _ (PN)? (PN _¥*
a? b? (AN)(A'N) 42

40. Let the equation of the hyperbola be

oy (i)

2T
a b
Then, the equation of the hyperbola conjugate to (i) is

2 2
X Yo ...(ii)

a2 b

We have, e = Eccentricity of (i)
. . \2
conjugate axis
e= 1+(—] & - )
transverse axis

2 2
= e= 1+(?) :>e2:1+b— = 2=

a? +b?
a a? a

...(iii)

and, ¢’ = Eccentricity of (if)
. . N2
con t
_ s jugate ax1.s
transverse axis
2

2a 2 a
= = 1+(—) :>e’2:1+—2
2b b

2,12
+b .
= 224 .(iv)
b2
From (iii) and (iv), we have
l+i_ a? b? _(12+b2
2 e A+ A+t A +b?
1 1
= —+ =1
62 612



