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HYPERBOLA

1. To find the equation of the hyperbola from the
definition that hyperbola is the locus of a point

which moves such that the difference of its


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_GS8zoAvZbfjr

distances from two fixed points is constant with

the fixed point as foci

° View Text Solution

2. Find the equation of the hyperbola whose

diretrix is 2x + y = 1, focus (1, 2) and eccentricity

J3.

O Watch Video Solution

3. Find the lengths of the transvers and the

conjugate axis, eccentricity, the coordinates of foci,


https://dl.doubtnut.com/l/_GS8zoAvZbfjr
https://dl.doubtnut.com/l/_Rwm54KTP5Ali
https://dl.doubtnut.com/l/_4kIhWtgcUOYz

vertices, the lengths of latus racta, and the
equations of the directrices of the following

hyperbola: 16z% — 9y* = — 144.

° Watch Video Solution

4. Find the eccentricity of the hyperbola whose

latusrectum is half of its transverse axis.
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Answer: C

o Watch Video Solution

5. Prove that the point

) PO N PR R the hyperbol
3 7 )3 7 ies on the hyperbola

for all values of ¢(t # 0).

o Watch Video Solution

6. The equation of the hyperbola, whose foci are

(6,4) and ( — 4, 4) and eccentricity is 2, is

| o WMiabk o\t dana CaAliidkiam


https://dl.doubtnut.com/l/_R4WwqU2K2pvc
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7. Obtain the equation of a hyperbola with
coordinate axes as principal axes given that the
distances of one of its vertices from the foci are 9

and 1 units.

° View Text Solution

8. The foci of a hyperbola coincide with the foci of

2 2

the ellipse ;—5 + 9 - 1. Find the equation of

the hyperbola, if its eccentricity is 2.

o Watch Video Solution



https://dl.doubtnut.com/l/_nc0HGtPE4zYk
https://dl.doubtnut.com/l/_NckIzsusb0yO
https://dl.doubtnut.com/l/_fGmyf8EvYJNt

9. If two points P& on the hyperbola ,

22 y2
— T oy = 1 whose centre is C be such that CP is
a
perpendicularal to C@ and a < b1 jthen prove
that L + - L -
a = — — —.
CP? CQ? a? b2

° Watch Video Solution

10. Find the position of the point (5, -4) relative to

the hyperbola 922 — 3* = 1.

A. inside

B. outside


https://dl.doubtnut.com/l/_fGmyf8EvYJNt
https://dl.doubtnut.com/l/_uMCPnkj5gTS9
https://dl.doubtnut.com/l/_WBpBuoaML2Rg

C. on the hyperbola

D. none of the above

Answer: A

° Watch Video Solution

M. If the line lz +my+n =0 touches the

2 y2

hyperbola prRT 1. Then

0 Watch Video Solution



https://dl.doubtnut.com/l/_WBpBuoaML2Rg
https://dl.doubtnut.com/l/_q2X3gGATFIaJ

12. If the straight line zcosa + ysina =p

2 o
touches the curve — — — =1, then prove that

a? b2

.2
a®cos? o — b?sin” o = p?

° Watch Video Solution

13. For what value of X\ does the line y = 2x + A

touches the hyperbola 16z* — 9y? = 144?

° Watch Video Solution



https://dl.doubtnut.com/l/_OUg6RZwp8RDw
https://dl.doubtnut.com/l/_jkfznRLKe0l9

14. If it is possible to draw the tangent to the

2y
hyperbola — — —= = 1 having slope 2, then find
a b

its range of eccentricity.

o Watch Video Solution

15. Find the equation of the tagent to the
hyperbola z? — 4y® = 36 which is perpendicular to

thelinex —y+4=0.

o Watch Video Solution



https://dl.doubtnut.com/l/_0zJBGQzl5bDu
https://dl.doubtnut.com/l/_WoiZyWLryvHt

16. Find length of common tangents to the

22 P TC:
hyperbolas PR 1 and 2z Z 1.

° Watch Video Solution

17. PQ is a chord joining the points ¢; and ¢2 on

2

2
the hyperbola r_Y 1. If ¢; and ¢ = 2q,
a? b?

wherealha is constant, prove that PQ touches the

2 2
9 )

hyperbola gcos a — o 1

o Watch Video Solution



https://dl.doubtnut.com/l/_Dqt0I1wt0BfL
https://dl.doubtnut.com/l/_MFOlGqCAZfN0

18. If the line y = mx + \/a2m2 — b* touches the

hyperbola A - 1 at the point

b
(asec ¢, btan ¢), show that ¢ = sin ' (Em).

o Watch Video Solution

2y
19. A normal to the hyperbola — — =— = 1 meets

a? b2
the axes in M and N and lines MP and NP are drawn
perpendicular to the axes meeting at P. Prove that

the locus of P is the hyperbola

a’z? — by? = (a2 4 b2)2

° Watch Video Solution



https://dl.doubtnut.com/l/_5Qpo4SBr7Dpw
https://dl.doubtnut.com/l/_yuCqi8IW5496

20. The line lx + my + n = 0 is a normal to the

2 o
ellipse ——|—b—2:1 . then prove that
2 B (@-p)
2T m p

o Watch Video Solution

21. If the normal at P(6) on the hyperbola

2 P
— — —— =1 meets the transvers axis at G,

a? 2a?2

!
then prove that AGA G = a° (64 sec’ 6 — 1) ,

where AandA’ are the vertices of the hyperbola.

° Watch Video Solution



https://dl.doubtnut.com/l/_yuCqi8IW5496
https://dl.doubtnut.com/l/_pK560p7FSU3J
https://dl.doubtnut.com/l/_fdm95X4JAnBb

22.Find the locus of the foot of perpendicular from

the centre upon any normal to line hyperbola

o Watch Video Solution

23. The locus of the poles of the chords of the

2 2
hyperbola — — g _ 1 which subtend a right
a? b

angle at its centre is

° Watch Video Solution



https://dl.doubtnut.com/l/_6TXBN5tj0erR
https://dl.doubtnut.com/l/_9xv1gdZPkpM7

24. From the points on the circle z° + y* = a?,

tangents are drawn to the hyperbola 2% — y? = a?

prove that the locus of the middle-points

(:c2 _ yz)z _ a,2(a:2 1 y2)

o Watch Video Solution

25. Prove that the locus of the middle-points of the

.’172 y2

chords of the hyperbola — — ——- = lwhich pass
a b

through a fixed point («a, 8) is a hyperbola whose
veic (&P
centreis | 5, 5 .

° Watch Video Solution



https://dl.doubtnut.com/l/_5HsVs56fKL7d
https://dl.doubtnut.com/l/_1WUzTN4eyPPA

26. Find the conditions for

Ax? + 2Hzy+ By =0 to the

2 2
diameter ofw— _¥ = 1.

a? b2

the lines

conjugate

° Watch Video Solution

27. Find the asymptotes of

xy — 3y —2x = 0.

the curve

o Watch Video Solution



https://dl.doubtnut.com/l/_1WUzTN4eyPPA
https://dl.doubtnut.com/l/_qC1T7WGGW6YM
https://dl.doubtnut.com/l/_BC0p392PLUHe

28. The asymptotes of a hyperbola are parallel to
lines 2¢ + 3y = 0 and 3x + 2y = 0. The
hyperbola has its centre at (1, 2) and it passes

through (5, 3). Find its equation.

o Watch Video Solution

29. If the normal to the rectangular hyperbola
zy = ¢’ at the point 't’ meets the curve again at

t; then t°t1, has the value equal to

° Watch Video Solution



https://dl.doubtnut.com/l/_04thzgOiw4C7
https://dl.doubtnut.com/l/_8TsqJmfYkzcL
https://dl.doubtnut.com/l/_Szl3yW2Qqhyk

30. A triangle has its vertices on a rectangular
hyperbola. Prove that the orthocentre of the

triangle also lies on the same hyperbola.

o Watch Video Solution

31. A ray emanating from the point (5, 0) is meident
on the hyperbola 92> — 16y* = 144 at the point P
with abscissa 8. Find the equation of the reflected
ray after the first reflection if point P lies in the

first quadrant.

° Watch Video Solution



https://dl.doubtnut.com/l/_Szl3yW2Qqhyk
https://dl.doubtnut.com/l/_3LHE6S3fXpN5
https://dl.doubtnut.com/l/_cSjKrJgDzuV0

32. The equation of the transverse and conugate
axes of a hyperbola are respectively
3r +4y —7=0 and 4 — 3y + 8 = 0 and their
respective lengths are 4 and 6. Find the equation of

the hyperbola.

° Watch Video Solution

33. If the eccentricity of the hyperbola
z® — y” (sec’(a)) = 5 is 4/3 times the eccentricity
of the ellipse z” ((sec)2a) +1y* =25, then a

value of a is :


https://dl.doubtnut.com/l/_cSjKrJgDzuV0
https://dl.doubtnut.com/l/_2nV42JouSINg
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Answer: B

° Watch Video Solution

34. Find the area of the triangle formed by any

2
x
tangent to the hyperbola — —

2
2 y—2 — 1 with its

asymptotes.


https://dl.doubtnut.com/l/_2nV42JouSINg
https://dl.doubtnut.com/l/_nJc5NlumHW2F

A.sec \

B. cos ec\

C.sec® \

D. cos ec’ \

Answer: A

° Watch Video Solution

35. The equation of the chord joining two points
(z1,y1) and (x2, y2) on the rectangular hyperbola

Ty = 2, is


https://dl.doubtnut.com/l/_nJc5NlumHW2F
https://dl.doubtnut.com/l/_aIGk4tpflJcD

L Y

A. + =1
T1 + T2 Y1+ Yo
B.—~ Y
r1 — T2 Y1 — Y2
c—* Y
Y1+ Yo x1 + x2
p.—* L+ Y 4

Y1 — Y2 r1 — T2

Answer: A

° Watch Video Solution

36. Area of the quadrilateral formed with the foci of

the hyperbola

x
— — —=1land 5 — 5 = —1 (a)


https://dl.doubtnut.com/l/_aIGk4tpflJcD
https://dl.doubtnut.com/l/_UKDZxvknVHZQ

4(a®> +8%) (b) 2(a®+b") (o (a®*+7?°) (d)

%(oﬂ + %)
A.4(a® + b?)
B.2(a” + b*)

C. (a,2 + b?

1 2 2
D.E(a —|—b)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_UKDZxvknVHZQ

37. Let P(asecf,btanf) and Q(asecce, btan )
T

(where 0 + ¢ = 5

22 o
prin T L If (h, k) is the point of intersection
of the normals at P and (@ then k is equal to (A)

2 2 2 2 2 2
+b +b +b
. (8) —(“ - ) c 2 .

be two points on the hyperbola

(D)

Answer: D


https://dl.doubtnut.com/l/_kFMbUntmPdmL

° Watch Video Solution

38. Let the major axis ofa standard ellipse equals
the transverse axis of a standard hyperbola and
their director circles have radius equal to 2R and R
respectively. If e, and e, are the eccentricities ofthe
ellipse and hyperbola then the correct relation is
(a)4e%—e§ :6(b)e%—4e§ :2(c)4e%—e% =6

(d) 2e2 — €2 = 4

2 2
2 2

C.4e% —e% =0


https://dl.doubtnut.com/l/_kFMbUntmPdmL
https://dl.doubtnut.com/l/_6voa5v6VwWNO

D.e%—4e% = 2

Answer: C

° Watch Video Solution

39, The tangent to the hyperbola zy = ¢® at the
point P intersects the x-axis at T and y- axis at T".The
normal to the hyperbola at P intersects the x-axis at
N and the y-axis at N' . The areas of the triangles
PNT and PN'T are A and A’ respectively, then

1

1
N + X’ is (A) equal to 1 (B) depends on t (C)

depends on c D) equal to 2


https://dl.doubtnut.com/l/_6voa5v6VwWNO
https://dl.doubtnut.com/l/_B5To67U0AmPg

A.equal to 1

B. depends on t

C.depends on ¢

D. equal to 2

Answer: C

o Watch Video Solution

40. Let any double ordinate PN P! of the hyperbol

w2y
5 1 = 1 be produced both sides to meet the

asymptotes in Q and Q', then PQ. P’(Q is equal to


https://dl.doubtnut.com/l/_B5To67U0AmPg
https://dl.doubtnut.com/l/_boXhz5RmxuiI

A9

B. 16

C.25

D. 41

Answer: B

° Watch Video Solution

2 2
41. Find the point on the hyperbola — — L 1

24 18
which is nearest to the line 3z 4+ 2y + 1 = 0 and

compute the distance between the point and the

line.


https://dl.doubtnut.com/l/_boXhz5RmxuiI
https://dl.doubtnut.com/l/_TiJ9BRhMKd9u

B.(—6, —3)

C.(6, —3)

D (—6,3)
Answer: D

° Watch Video Solution

42. For each positive integer consider the point P
with abscissa n on the curve y* — z? = 1. If d,

represents the shortest distance from the point P


https://dl.doubtnut.com/l/_TiJ9BRhMKd9u
https://dl.doubtnut.com/l/_8wKxMlGfQDeR

to the line y = = then Lim (n.d,) as the value
n— oo

| to (A) ! (B) . (©) . (D)0

equal to (A) —— (B) = (C) —

22 2 /2

>

N w
< N = o
§|'_' gl—\
[\V]

o

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_8wKxMlGfQDeR

43. If two tangents can be drawn the different

22 P
branches of hyperbola T 71 1 from (a, a2)

, then

Aac(—o0 —2)
B.ao € (—2,0)
C.a € (0, 2)

D.a € (2, 00)

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_7pVEUucWksof
https://dl.doubtnut.com/l/_J8mp4bbS1FlF

44. If the ellipse z? + A%y° = A%, A% > 1 is

confocal with the hyperbola z* — y* = a?, then

A. ratio of eccentricities of ellipse and hyperbola
is1:4/3

B. ratio of major axis of ellipse and transverse
axis of hyperbola is 1/3: 1

C. The ellipse and hyperbola cuts each other
orthogonally

D. ratio of length of latusrectumof ellipse and

hyperbolais 1:3

Answer: A::B::C


https://dl.doubtnut.com/l/_J8mp4bbS1FlF

o View Text Solution

2

45, If the circle m2+y2:a intersects the

hyperbola Ty = in four points
P(z1,41), Q(z2, y2), R(23, y3), S(z4, ya), then :
(A) 1 +T2+23+x4 =0 (B)
Y+ +yty=0 (O zz2384=c (D)

Y1Y2Ys3ys — c*


https://dl.doubtnut.com/l/_J8mp4bbS1FlF
https://dl.doubtnut.com/l/_PnSw5OZaONuq

Answer: A::B::C::D

o Watch Video Solution

46. . A straight line touches the rectangular
hyperbola 9z° — 93> =8 and the parabola
y* = 32z. An equation of the line is

A9z 4 3y — 8 = ©

B.9z —3y+8 =10

CI9z2 +3y+8=0

D.9z — 3y — 8 = 0


https://dl.doubtnut.com/l/_PnSw5OZaONuq
https://dl.doubtnut.com/l/_svjxSRYiotZ9

Answer: B::C

o Watch Video Solution

. . . dy 3y
47.The differential equation = represents
dx 2x

a family of hyperbolas (except when it represents a

. . . . /3 5 [2
pair of lines) with eccentricity. 5 (b) \/§ \/E
5
(d) 4/ 3

AL
V3

5 D
V3
3
Ch/3


https://dl.doubtnut.com/l/_svjxSRYiotZ9
https://dl.doubtnut.com/l/_h31hV64YSMqR

Answer: B::D

° Watch Video Solution

48. A conic C satisfies the differential equation,
(1 + y2)d:c — zydy = 0 and passes through the

point (1, 0).An ellipse E which is confocal with C

/2
having its eccentricity equal to 3

Al

B. 2


https://dl.doubtnut.com/l/_h31hV64YSMqR
https://dl.doubtnut.com/l/_nraUAa8wwtKn

C.3

D.4

Answer: B

o Watch Video Solution

49. A conic C satisfies the differential equation,
(1 + y2)daz — zydy = 0 and passes through the

point (1, 0).An ellipse E which is confocal with C

/2
having its eccentricity equal to 3

CU2 y2
AT Y
3 T3


https://dl.doubtnut.com/l/_nraUAa8wwtKn
https://dl.doubtnut.com/l/_a8T69mznax9U

22 y2
B. — — =1
1 + 3
2 2
x Yy

C. — — =1
4 + 9
2 2
T Yy
D. — — =1
o 7
Answer: A

o Watch Video Solution

50. A conic C satisfies the differential equation,
(1 + y2)da: — zydy = 0 and passes through the

point (1, 0).An ellipse E which is confocal with C

/ 2
having its eccentricity equal to 3


https://dl.doubtnut.com/l/_a8T69mznax9U
https://dl.doubtnut.com/l/_l98iYZR6LATz

A.sc2+y2 =4

B.22 +y°> =38

Cz?+y* =10

D.z% + y* = 13
Answer: A

° Watch Video Solution

2 2
51. For the hyperbola — + vy _ = 1, the normal at

b2

point P meets the transverse axis AA in G and the

connjugate axis BB' in g and CF be perpendicular to


https://dl.doubtnut.com/l/_l98iYZR6LATz
https://dl.doubtnut.com/l/_7ih72ISbcsmS

PF - PG
(CB?)

the normal from the centre. Q. The value

is equal to

A. 4
B.3
C.2

D.1

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_7ih72ISbcsmS

2 2
52.For the hyperbola — + y_ = 1, the normal at

b2

point P meets the transverse axis AA in G and the
connjugate axis BB' in g and CF be perpendicular to
the normal from the centre. Q. The value PF - Pg
is equal to

A (CA)

2
B.(CF)
c.(CB)’

D.CA.-CB

Answer: A

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_zk2IvczDS5nZ

22
53.For the hyperbola — + :Z—z = 1, the normal at
a?
point P meets the transverse axis AA in G and the
connjugate axis BB' in g and CF be perpendicular to

the normal from the centre. Q. Locus of middle-

point of G and g is a hyperbola of eccentricity

1
A.
ez —1
e
B.
ez —1
C2( 62—1>
D £
)

Answer: B


https://dl.doubtnut.com/l/_zk2IvczDS5nZ
https://dl.doubtnut.com/l/_fsRCSO5Nbcd8

o Watch Video Solution

54. The equation of transverse axis of hyperbola
(passing through origin) having asymptotes
3r —4y=1and 4 — 3y =6 is
ar +by—c=0,,a,b € N and g,c,d(a,b,c) =1

then the valueofa + b + cis

° Watch Video Solution

55. If a variable line has its intercepts on the
. € L
coordinate axes eande’, where Eande 0 2 are the

eccentricities of a hyperbola and its conjugate


https://dl.doubtnut.com/l/_fsRCSO5Nbcd8
https://dl.doubtnut.com/l/_mElOOPJO8llT
https://dl.doubtnut.com/l/_DoZLNXKvfVHM

hyperbola, then the line always touches the circle

z? + y2 = 7°2, where r = 1 (b) 2 (c) 3 (d) cannot

be decided

° Watch Video Solution

56. Statement-l Director circle of hypebola

2 2
+ 1 = Ois defined only when b > a.

a2 b
Statement-ll Director circle of hyperbola

2 2
ad —%:1i5w2—|—y2:16.

5

A. Statement-l is true, Statement-ll is also true,

Statement-ll is the correct explanation of


https://dl.doubtnut.com/l/_DoZLNXKvfVHM
https://dl.doubtnut.com/l/_CWbX1uCylT1i

Statement-l.

B. Statement-| is true, Statement-ll is also true,

Statement-ll is not the correct explanation of

Statement-l.

C. Statement-l is true, Statement-Il is false.

D. Statement-l is false, Statement-ll is true

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_CWbX1uCylT1i

57. Statement-l If a circle S=0 intersect hyperbola

xy =4 at four points, three of them being

2 :
(2,2),(4,1) and (6, 3 then the coordinate of

the fourth point are ((1)(4), 16).
Statement-ll If a circle S=0 intersects a hyperbola
zy = ¢ at ty, to, t3 and ty, then titotst, = 1
A. Statement-l is true, Statement-ll is also true,
Statement-ll is the correct explanation of
Statement-|.

B. Statement-l is true, Statement-ll is also true,

Statement-ll is not the correct explanation of


https://dl.doubtnut.com/l/_woeLURmjnyc1

Statement-l.

C. Statement-l is true, Statement-ll is false.

D. Statement-l is false, Statement-ll is true

Answer: D

o Watch Video Solution

58. Prove that the perpendicular focal chords of a

rectangular hyperbola are equal.

° Watch Video Solution



https://dl.doubtnut.com/l/_woeLURmjnyc1
https://dl.doubtnut.com/l/_kTxDI6sUd8ss

59. The normal at three points P, Q, R on a
rectangular hyperbola intersect at a point T on the
curve. Prove that the centre of the hyperbola is the

centroid of the triangle PQR.

o Watch Video Solution

60. Find the equation of the hyperbola, whose
asymptotes are the straight lines
(x+2y+3)=0,(3x+4y+5) =0 and which

passes through the point (1-1).

o Watch Video Solution



https://dl.doubtnut.com/l/_LKFcpTNSq6pC
https://dl.doubtnut.com/l/_GhfYdbkZr4Cu

61. In both an ellipse and hyperbola, prove that the
focal distance of any point and the perpendicular
from the centre upon the tangent at it meet on a
circle whose centre is the focus and whose radius is

the semi-transverse axis.

o View Text Solution

62. A circle with centre (3a, 38) and of variable
radius  cuts  the  rectangular  hyperbola
z? — y? = 9a? at the points P, Q, S, R. Prove that

the locus of the centroid of triangle PQR s

(z — 202)" — (y — 26)" = a®


https://dl.doubtnut.com/l/_SQQlzS0N6znc
https://dl.doubtnut.com/l/_fRmPDRDHOBBg

o Watch Video Solution

Jee Type Solved Examples Subjective Type Questions

1. If the normals at  four points

P(z;y;),i1=1,2,3,4 on the rectangular
hyperbola zy = cz, meet at the point Q(h, k), prove

that

o Watch Video Solution

Exercise For Session 1


https://dl.doubtnut.com/l/_fRmPDRDHOBBg
https://dl.doubtnut.com/l/_TOcfCOXU8fga
https://dl.doubtnut.com/l/_MqTgImGmml2k

1. The eccentricity of the conic represented by

1
7"~y — 4z + 4y +16 = 0is1(b) v2(9) 2(d) 5

D. /2

Answer: D

O Watch Video Solution



https://dl.doubtnut.com/l/_MqTgImGmml2k

2. If e; and ey represent the eccentricity of the
curves 6z — 9y? = 144 and 9z — 16y> = 144

respectively . Then — 4 — is equal to
2 2
€1 &

2 2 _
A.el—ez—l
B.e? —e2 <3
C.e%—e§:3

D.e%—e%>3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_nw0FYgYEiKOu
https://dl.doubtnut.com/l/_L5Kz86Fi8vDO

3. The transverse axis of a hyperbola is of length 2a
and a vertex divides the segment of the axis
between the centre and the corresponding focus in
the ratio 2: 1. The equation of the hyperbola is

A 4z? — 5y = 4a°

B. 42% — 5y% = 5a?

C.5z% — 4y? = 4a?

D.5z% — 4y* = 5a?

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_L5Kz86Fi8vDO
https://dl.doubtnut.com/l/_fGPYpjnwjDz7

4. The eccentricity of the hyperbola whose
latuscrectum is 8 and conjugate axis is equal to half

the distance between the foci, is

ale Sl Gl Gl

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_fGPYpjnwjDz7

5. The straight line = + y = +/2p will touch the

hyperbola 4z — 9y® = 36 if 2p? is ?

A5
2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_UU97Efqz5N2G

6. The equation of the tangent parallel to
2 P

y—x + 5 =0 drawan to ?—7:1is

Az—-—y—1=0
B.x —y+2=0
Czx+y—1=0

D. x+y+2=0'

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_pRVYiIWmReMY

7. If e and e’ are the eccentricities of the

2y y? g2

hyperbola 2 1 and R 1,
: 11 . :

then the point iy lies on the circle (A)

z?+y*=1@B) 2> +y*=2(C) z° +y°> =3 (D)

w2+y2:4

A. X (2)+y"(2)=T

B.a:2+y2 = 2

Czl+y>=3

D.z? +y* =4
Answer: A

[ ° Wiakt~ A \NtdAa~ CAliikian


https://dl.doubtnut.com/l/_ENoxeUEwRiiB

8. If e and e' are the eccentricities of the ellipse
52> + 9y® = 45 and the hyperbola 5x"(2) - 4y"(2) =

45 respectively, then ee' is equal to

D.9

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_ENoxeUEwRiiB
https://dl.doubtnut.com/l/_MoIorpobNA6j

22 y?
9. The equation T + oy 1 represents

A. a hyperbolaif A < 6

B. an ellipseif A > 6

C.a hyperbolaif6 < A < 10

D.an ellipseif 0 < A < 6

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_GF0j22CjiM48

10. Find the centre, eccentricity, foci and directrices

of the hyperbola : z? — 3y® — 2z = 8.

2
A ——
3
B. /3
C.2

D. /2

Answer: (c)

° Watch Video Solution



https://dl.doubtnut.com/l/_iKwDxEYkQIKC

2

11. For hyperbola 2% sec’ o — ycos ec’a = 1, which

of the following remains constant with change in

Y 4

o’ abscissa of vertices (b) abscissa of foci
eccentricity (d) directrix
A. abscissae of vertices
B. abscissae of foci
C. eccentricity

D. directrix

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_pCYaVvTZ4a64

2 2

12. If the foci of the ellipse 16 + Z—2 = 1 and the

z? y? 1

hyperbola a4 8L - 25 coincide, then find

the value of b?

Al

B.5

C.7

D.9

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_zJJRBT2498wg
https://dl.doubtnut.com/l/_fMLipFkcgEDq

13. Find the standard equation of hyperbola in each
of the following cases:

(i) Distance between the foci of hyperbola is 16 and
its eccentricity is /2.

(ii) Vertices of hyperbola are ( + 4, 0) and foci of
hyperbola are ( + 6, 0).

(iii) Foci of hyperbola are (O, + \/E) and it passes
through the point (2,3).

(iv) Distance of one of the vertices of hyperbola

from the foci are 3 and 1.

o Watch Video Solution



https://dl.doubtnut.com/l/_fMLipFkcgEDq

14. Find the equation of the hyperbola whose foaci

are (0,5) and ( — 2, 5) and eccentricity 3.

o Watch Video Solution

15. Prove that the straight lines

1
E—gzma,nd £+£:—, where a and b
a b a b m

are 'm’ is a parameter, always meet on agiven

positive real numbers and hyperbola.

° Watch Video Solution



https://dl.doubtnut.com/l/_hnKjWT8JQugS
https://dl.doubtnut.com/l/_mys1XLb3DbSs

16. Find the centre, eccentricity and length of axes

of the hyperbola 3z — 5y® — 6z + 20y — 32 = 0.

o Watch Video Solution

17. The eccentricity of the conjugate hyperbola of

4
the hyperbola 2> — 3y* = 1is 2 (b) 21/3 (c) 4 (d) =

° Watch Video Solution

18. If the line y = 3x + A touches the hyperbola

922 — 5y? = 45, then A=

| - |


https://dl.doubtnut.com/l/_rlb1g9Xil1yF
https://dl.doubtnut.com/l/_JA0Y5qBFjqJ4
https://dl.doubtnut.com/l/_vs1AJME4BMXb

| & Watch Video Solution

19. Find the equation of tangents to the curve

4z — 9y* = 1 which are parallel to 4y = 5z + 7.

° Watch Video Solution

Exercise For Session 2

1. The tangents from (1, 2\/5) to the hyperbola
1622 — 25y% = 400 include between them an angle

equal to:


https://dl.doubtnut.com/l/_vs1AJME4BMXb
https://dl.doubtnut.com/l/_36aSfJwcf1T0
https://dl.doubtnut.com/l/_z5vUVzOFiL7D

N[N Wy [ o3

Answer: D

° Watch Video Solution

2. If da®+py> =45 and 2> —4y* =5 cut

orthogonally, then the value of p is


https://dl.doubtnut.com/l/_z5vUVzOFiL7D
https://dl.doubtnut.com/l/_y4L4MHCUX6R5

wW| =

D. 18

Answer: C

o Watch Video Solution

3. If the tangent at the point (2secf, 3tanf) to

Y
the hyperbola Z_?:1 is parallel to

3r — 4y + 4 = 0, then the value of 6, is

N
6


https://dl.doubtnut.com/l/_y4L4MHCUX6R5
https://dl.doubtnut.com/l/_uDGt68FavY4t

ot
E;|>-] w|ax &~

Answer: A

o Watch Video Solution

4. If the line 2z + /6y = 2 touches the hyperbola

z? — 2y* = 4, then the point of contact is

A (— 2,6
B. ( — 5,2,06)


https://dl.doubtnut.com/l/_uDGt68FavY4t
https://dl.doubtnut.com/l/_WHtlZhSfrm1h

c 1 1
2’ NG
Answer: D

o Watch Video Solution

5. The equation of that chord of hyperbola
252> — 16y = 400, whose mid point is (5,3) is

A 116z — 47y = 434

B. 125z — 48y = 481

C.127z — 49y = 488


https://dl.doubtnut.com/l/_WHtlZhSfrm1h
https://dl.doubtnut.com/l/_DYXZzTCrwtCs

D. 155z — 67y = 574

Answer: B

o Watch Video Solution

6. The value of m for which y=mz +6 is a

22y .
tangent to the hyperbola 100~ 49 — 1,is
Ay
20
e
' 21
kD
V17
b\


https://dl.doubtnut.com/l/_DYXZzTCrwtCs
https://dl.doubtnut.com/l/_fZh93YxjFaYW

Answer: A

o Watch Video Solution

2 o
7. P is a point on the hyperbola — — — =1, N

a> b
is the foot of the perpendicular from P on the
transverse axis. The tangent to the hyperbola at P

meets the transverse axis at T'. If O is the centre of

the hyperbola, then OT'. ON is equal to


https://dl.doubtnut.com/l/_fZh93YxjFaYW
https://dl.doubtnut.com/l/_lr8fqMZzhfVr

D. b”(2)la

Answer: A

° Watch Video Solution

8.1f x = 9 is the chord of contact of the hyperbola
z? —y* =9 then the equation of the
corresponding  pair of tangents is (A)
92 — 8y? + 18z — 9 = 0 (B)
92 — 8y? — 18z +9 =0 (C)

92> — 8y* — 18z — 9 = 0 (D) 9x"2-8y"2+18x+9=0"

A9z> —8y> — 182 +9=0


https://dl.doubtnut.com/l/_lr8fqMZzhfVr
https://dl.doubtnut.com/l/_oz3aQMTQf030

B.9z% — 8% — 182 —9 =0
C.92% —8y° +182+9=0

D.92% — 8y* + 182 —9 =0

Answer: B

o Watch Video Solution

9. Let P(asecH, btanf) and Q(asec¢, btan )

(where 8 + ¢ = % be two points on the hyperbola

2

2
- =1If (h, k) is the point of intersection

@N| 8

of the normals at P and @ then k is equal to


https://dl.doubtnut.com/l/_oz3aQMTQf030
https://dl.doubtnut.com/l/_K2UEj3KUf4Qr

a
2 b2
B._a +
a
2 2
C.a + b
b
2 2
D._a + b
b
Answer: D

° Watch Video Solution

10. The tangent at a point P on the hyperbola

z? y2
— — — =1 passes through the point (0, — b)

a? b2

and the normal at P passes through the point


https://dl.doubtnut.com/l/_K2UEj3KUf4Qr
https://dl.doubtnut.com/l/_PzE9xxGo22Cy

(2a\/§, O) . Then the eccentricity of the hyperbola

is 2 (b) v/2 (c) 3 (d) /3

>
N | o

%

S

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_PzE9xxGo22Cy

2 2

11. A tangent to the hyperbola — — y_2 = 1 cuts
a b
2y
the ellipse — + = 1 at Pand(@ . Show that
a

the locus of the midpoint of PQ is
22 y? 2 72 y?
<§+ﬁ):¥_ﬁ

o Watch Video Solution

12. A line through the origin meets the circle
z? + y® = a? at P and the hyperbola z* — y* = a°
at Q. Prove that the locus of the point of

intersection of tangent at P to the circle with the

tangent at Q to the hyperbola is a straight line.

[ - ]


https://dl.doubtnut.com/l/_m9YUXAb7NKIt
https://dl.doubtnut.com/l/_jRhGqQG7uB2r

l &J Watch Video Solution J

13. Normal are drawn to the hyperbola

2

2
— 3;—2 = 1 at point 6iandthn, meeting the

@M| 8

conjugate axis at GiandG2, respectively. If

a’et

61 + 6 = E, prove that C’G'lC"Gz = ,
2 ez —1

where C'is the center of the hyperbola and e is the

eccentricity.

o Watch Video Solution

14. Chords of the hyperbola, - y2 — a? touch

the parabola, y*> = 4ax. Prove that the locus of


https://dl.doubtnut.com/l/_jRhGqQG7uB2r
https://dl.doubtnut.com/l/_ETRfAhb8sWJu
https://dl.doubtnut.com/l/_ypJzy4kqDEoz

their middlepoints is the curve, y*(z — a) = z°

o Watch Video Solution

Exercise For Session 3

1. The diameter of 16z — 9y®> = 144 which is

conjugatetox = 2y is

16
Ay = ?a:

32

B.y:?w

c 16
T =3y

5 32
T =3y



https://dl.doubtnut.com/l/_ypJzy4kqDEoz
https://dl.doubtnut.com/l/_CShkgAPqT1Fz

Answer: B

o Watch Video Solution

2. Tangents drawn from a point on the circle

2 2
2> +9y> =9 to the hyperbola r_Y _ 1
25 16 ’
7 7 T
then tangents are at angle (A) 1 (B) B (Q) 3 (D)
27
3
A T
"6
5 T
"4
c T
"3
5 T
"2


https://dl.doubtnut.com/l/_CShkgAPqT1Fz
https://dl.doubtnut.com/l/_ofyhzwapjTPC

Answer: D

o Watch Video Solution

A. AP

B. GP

C.HP

D. AGP


https://dl.doubtnut.com/l/_ofyhzwapjTPC
https://dl.doubtnut.com/l/_Tqb07Ua43xBN

Answer: A

o Watch Video Solution

4. The angle between the asymptotes of the

22 Y2
hyperbola — — — = 1,is

16 9

a1 (2)
)

3
B.tan ! (—

.
(

)

2

3

3
_1 e
D.2tan 5

Answer: D


https://dl.doubtnut.com/l/_Tqb07Ua43xBN
https://dl.doubtnut.com/l/_x7ZcNwdKVmzG

o Watch Video Solution

5. If e and ej, are the eccentricities of the

hyperbolas zy = ¢ and z?—y?=¢% then

e? + e% is equal to
A 2
B.4
C.6

D. 8

Answer: D

‘ ° Watch Video Solution


https://dl.doubtnut.com/l/_x7ZcNwdKVmzG
https://dl.doubtnut.com/l/_2WtDCmAMR1iq

6. Find the product of the length of perpendiculars
drawn from any point on the hyperbola

z? — 2y —2=0toits asymptotes.

Al
"2

N
\CJJURNJUN N

o

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_2WtDCmAMR1iq
https://dl.doubtnut.com/l/_38XS1tqBAR18

7. The number of points on the hyperbola

Y
2 TE 3 from which mutually perpendicular
tangents can be drawn to the circle z? + y* = a*

is/are 0 (b) 2 (c) 3 (d) 4

A.0
B. 2
C.3

D.4

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_HZksKMosMfgx

8. If the sum of the slopes of the normal from a

2 is equal to

point P to the hyperbola zy = c
)\()\ € R+) , then the locus of point P is 22 = \c?

(b) y2 =\ xyY = Ac? (d) none of these

A z? = )\02)
B.y* = )\62)
C.zy = Ac?

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_DO2rCatbX4W0

9. If §=0 is the equation of the hyperbola
z? +dey+ 3y  —4z +2y+1=0 , then the
value of k for which § + K = 0 represents its
asymptotes is 20 (b) —16 (c) —22(d) 18

A. 20

B. 18

C.—16

D. —22

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_45mXzKlQlHm7

10. A ray emanating from the point (dgrt(41), 0) is
incident on the hyperbola 16z% — 25y* = 400 at
the point P with abscissa10.Find the equation of a
reflected ray after first reflection and point P lies in

2nd quadrant is

A 4y/3 — (10 — VA1) y + 4,/123 =

B.4,/3 + (10 — v41)y — 4,/12

&3
| |

39
| |

C.4y/3 + (10 — V41)y + 4/12
D.4/3 — (10 — v41)y — 4,/123 =

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2wcCKc3BYiJn

M. A ray of light incident along the line

3z + (5 — 4v/2)y = 15 gets reflected from the

2

2
hyperbola f—6 — % = 1, then its reflected ray

goes along the line
Azv2—y+5=0
B.yv2—2+5=0

Cyv2—z—-5=0

D.3x—y(4\/§—|—5)—|—1520

Answer: D

I o Watch Video Solution


https://dl.doubtnut.com/l/_2wcCKc3BYiJn
https://dl.doubtnut.com/l/_BUUxJV6nVDxg

12. The equation of the transvers and conjugate
axes of a hyperbola are, respectively,
x+2y—3=0and 22 —y+4 =0, and their
respective lengths are /2 and 24/3- The equation
of the hyperbola is

2 3
g(a:—|—2y—3)2—g(2w—y—i—4)2:1

2 3
sl@—y-9" - c(z+2y-3)" =1
5 5

202z —y+4)° —3(z +2y—3)° =1

Az +2y—3)° —302z—y+4)°=1

A2z +2y—3)°—32z—y+4)° =5

B.2(2z —y+4)° —3(z+2y—3)" =5


https://dl.doubtnut.com/l/_BUUxJV6nVDxg
https://dl.doubtnut.com/l/_zCAqwePdj3S1

C2z+2y—3)°—32c—y+4)°=1

D.2(2z —y+4)° -3z +2y—3)° =1

Answer: B

° Watch Video Solution

13. Find the equation of that diameter which

bisects the chord 7z + y — 2 = 0 of the hyperbola

CL’Z y2_1
7—.

3

o Watch Video Solution



https://dl.doubtnut.com/l/_zCAqwePdj3S1
https://dl.doubtnut.com/l/_fev2RfLoZpie

14. Find the equation of the hyperbola which has
3r —4y+7=0 and 4z +4+3y+1=0 as its

asymptotes and which passes through the origin.

o Watch Video Solution

15. The asymptotes of a hyperbola are parallel to
lines 2z + 3y = 0 and 3z + 2y = 0. The
hyperbola has its centre at (1, 2) and it passes

through (5, 3). Find its equation.

° Watch Video Solution



https://dl.doubtnut.com/l/_Ti458uGRAOux
https://dl.doubtnut.com/l/_GaR7wWdwVk2Q
https://dl.doubtnut.com/l/_Smcgx11qYbHD

16. If the pair  of  straight lines

Az® + 2Hzy + By® = 0 be conjugate diameters

22 P
of the hyperbola 2 Z 1, then prove that

Aa® = Bb.

o Watch Video Solution

17. A circle cuts the rectangular hyperbola zy =1
in the points (z1,y1),r = 1,2, 3, 4.

Prove that x1x2x324 = Y12y3ys = 1

° Watch Video Solution



https://dl.doubtnut.com/l/_Smcgx11qYbHD
https://dl.doubtnut.com/l/_l8dNoQTFk4Zy

Exercise Single Option Correct Type Questions

1. P is any point on the hyperbola 2> — y* = o’ If
F, and F, are the foci of the hyperbola and
PF, - PF, = A(OP)’. Where O is the origin, then

A is equal to

Al

C.2

D.3

Answer: A



https://dl.doubtnut.com/l/_kvaevH07qEGG

l @Y Watch Video Solution ]

2. If the sum of the slopes of the normal from a
point P to the hyperbola zy = ¢ is equal to
)\()\ S R+) , then the locus of point P is 22 = \c?

(b) y2 =\ xY = Ac? (d) none of these

Az —y? =\

B.y? = )\02)

C.zy = Ac?

D.z2 = A\’
Answer: D

f B |


https://dl.doubtnut.com/l/_kvaevH07qEGG
https://dl.doubtnut.com/l/_XbyzzPUc3BmE

‘ ° Watch Video Solution

3.1f zy = A* — 9 be a rectangular hyperbola whose
branches lie only in the second and fourth

quadrant, then

A |\ >3
B.|A| <3
CAeR—-{-3,3}

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_XbyzzPUc3BmE
https://dl.doubtnut.com/l/_aUWml2NtTbDf

4. If there are two points A and B on rectangular
hyperbola zy = ¢® such that abscissa of A =
ordinate of B, then locusof point of intersection

of tangents at A and B is

C
B.y2 = 22 c
Y r° 4+ 2
Cy==x
D.y = 3z

Answer: C

[ o Watch Video Solution


https://dl.doubtnut.com/l/_aUWml2NtTbDf
https://dl.doubtnut.com/l/_JLh7fI86Avoh

5. A series of hyperbola are drawn having a
common transverse axis of length 2a. Prove that
the locus of point P on each hyperbola, such that
its distance from the transverse axis is equal to its

distance from an asymptote, is the curve

(332 — y2)2 = A\z? (w2 — a2), then A equals


https://dl.doubtnut.com/l/_JLh7fI86Avoh
https://dl.doubtnut.com/l/_HTgQ8wko4MqM

Answer: A

o Watch Video Solution

6. If a rectangular hyperbola (x —1)(y — 2) = 4
cuts a circle z?+y? + 29z +2fy+c=0 at
points (3, 4), (5, 3), (2,6) and ( — 1, 0), then the

value of (g+f) is equal to

A —3
B.—9
C.8

D.9


https://dl.doubtnut.com/l/_HTgQ8wko4MqM
https://dl.doubtnut.com/l/_Wp2zOCSmXCUZ

Answer: A

o Watch Video Solution

7.1f p, q, r, s ae rational numbers and the roots of
f(x) = 0 are eccentricities of a parabola and a
rectangular hyperbola, where
f(a:O = pz® + gz’ + rx + s, thenp+q+r + s =

pb.—pc.2pd.0

B.0

C.1


https://dl.doubtnut.com/l/_Wp2zOCSmXCUZ
https://dl.doubtnut.com/l/_H8CAvLlr3jAr

D. data inadequate

Answer: B

° Watch Video Solution

8 From a point on the line y=2z+g¢

c(parameter), tangents are drawn to the hyperbola

2

T y?
5 1= 1 such that chords of contact pass

through a fixed point (x1, y1). Then, % is equal to
1

A 2

B.3


https://dl.doubtnut.com/l/_H8CAvLlr3jAr
https://dl.doubtnut.com/l/_SVUVK5c8cP5D

C.4

D. None of these

Answer: A

o Watch Video Solution

T
9. Two conics — - L — 1 and 22
a b2
intersect, if
AD<b<< 1
<0=73
B.0 < < 1
>~ a > )


https://dl.doubtnut.com/l/_SVUVK5c8cP5D
https://dl.doubtnut.com/l/_taNrnzYlVUnH

D.a®> > b’

Answer: B

° Watch Video Solution

10. the number of points outside the hyperbola

22 Y2
=1 from where two perpendicular

9 16
tangents can be drawn to the hyperbola are: (a) O

(b) 1(c) 2 (d) non of these

A.0

B.1


https://dl.doubtnut.com/l/_taNrnzYlVUnH
https://dl.doubtnut.com/l/_vTeHu0ksQXZA

C.2

D. None of these

Answer: A

o Watch Video Solution

M. Let A=(—3,4) and B= (2, — 1) be two

fixed points. A point C moves such that
1 1

tan(ELABC) :tan(ELBAC) =3:1

Thus, locus of C is a hyperbola, distance between

whose foci is


https://dl.doubtnut.com/l/_vTeHu0ksQXZA
https://dl.doubtnut.com/l/_ndUxxCsJ7o4P

Answer: B

° View Text Solution

12. A point P is taken on the right half of the

2y
hyperbola — — — =1 having its foci as
a b

S1 and Ss. If the internal angle bisector of the


https://dl.doubtnut.com/l/_ndUxxCsJ7o4P
https://dl.doubtnut.com/l/_arOqcq7fTuMj

angle ZS1 PS, cuts the x-axis at poin Q(«, 0) then
range of a is

A.| — a,al

B. [0, a

C. [0, aj

D.[ — a, 0]

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_arOqcq7fTuMj

13. If the angle between the asymptotes of

2y
hyperbola — — — =1is 120" and the product

a’ b
of perpendiculars drawn from the foci upon its any
tangent is 9, then the locus of the point of
intersection of perpendicular tangents of the

hyperbola can be z*+y* =6 (b) z° +y° =9

2?2 +y? =3(d) 2z +y* =18

A.w2+y2:3
B :1:2)—|—y2:6
Czl+y>=9


https://dl.doubtnut.com/l/_mAJpsaKFeJJk

Answer: D

o Watch Video Solution

14. If a + 3 = 37 , then the chord joining the

2 2
points a and (8 for the hyperbola — — v _ 1

a? b?
passes through which of the following points?
Focus (b) Center One of the endpoints of the

transverse exis. One of the endpoints of the

conjugate exis.

A. focus

B. centre


https://dl.doubtnut.com/l/_mAJpsaKFeJJk
https://dl.doubtnut.com/l/_2Y0RKZo3Q6db

C.one of the end point of the transverse axis

D. one of the end of the conjugate axis

Answer: B

° Watch Video Solution

2 2

15. Ifm—+?;—2:1(a>b) and z? — y* = ¢ cut

at right angles, then:
A a® + b =2
B.b* — a® = 2¢

C.a’> — b =2


https://dl.doubtnut.com/l/_2Y0RKZo3Q6db
https://dl.doubtnut.com/l/_1mEXRTZrHRbg

D. a’b? = 2¢°

Answer: C

° Watch Video Solution

2

16. Chords of the hyperbola, z* — y* = a® touch

the parabola, y*> = 4az. Prove that the locus of

their middlepoints is the curve, y*(z — a) = z°.

Ayi(z 4+ a) = 2°
B.y’(z — a) = z°

C.y*(z + 2a) = 32°


https://dl.doubtnut.com/l/_1mEXRTZrHRbg
https://dl.doubtnut.com/l/_PLYFALNehqMG

D.y*(z — 2a) = 22°

Answer: B

° Watch Video Solution

17. An ellipse has eccentricity 2 and one focus at

1
the point P(§’1)° Its one directrix is the

comionand tangent nearer to the point the P to

2

the hyperbolaof z?> —y?> =1 and the circle

z? + y? = 1Find the equation of the ellipse.

A. 922 + 12y% = 108


https://dl.doubtnut.com/l/_PLYFALNehqMG
https://dl.doubtnut.com/l/_bD8Cb3JeEUv4

2
1
B.Q(sc—g) +12(y—1)7* =1
1\? )
colz—5) +4y—1)" =36

D. None of these

Answer: B

o Watch Video Solution

18. The equation of the line passing through the
centre of a rectangular hyperbolaisxz —y — 1 = 0.
If one of its asymptotoes is 3z — 4y — 6 = 0, the

equation of the other asymptote is


https://dl.doubtnut.com/l/_bD8Cb3JeEUv4
https://dl.doubtnut.com/l/_qFwRJd49G57A

Adr —3y+8=0

B.drx +3y+ 17 =0

C.3z —2y+15=0

Answer: B

° Watch Video Solution

19. The condition that a straight line with slope m

will be normal to parabola y? = 4az as well as a

2

tangent to rectangular hyperbola 2 — y? = a? is


https://dl.doubtnut.com/l/_qFwRJd49G57A
https://dl.doubtnut.com/l/_oGHDEy4IWhQn

A.m6—4m2—|—2m—6y:0
Bm*+3m>+2m+1=0
Cml —2m =0

Dml +4m* +3m?> +1=0

Answer: D

° Watch Video Solution

20. Find the locus of the midpoints of chords of
hyperbola 3z* — 2y® + 4z — 6y = 0 parallel to y =

2X.


https://dl.doubtnut.com/l/_oGHDEy4IWhQn
https://dl.doubtnut.com/l/_GwfprJEYQzr3

Adx —4y =4

B.3y —4x +4 =0

Cddr — 4y =3
D.3x — 4y = 2
Answer: A

° Watch Video Solution

21. The co-ordinates of the centre of the hyperbola,
2+ 3zy+ 3y  +22 +3y+2=0is (—1,0) (b)

(1,0) (= 1,1) (d) (1, — 1)


https://dl.doubtnut.com/l/_GwfprJEYQzr3
https://dl.doubtnut.com/l/_qOqV2dx8O3LO

A.(—1,0)

B. (1, 0)

Answer: A

° Watch Video Solution

22. Let Fy, Fy are the foci of the hyperbola

2 P
"9 =1 and F3, Fy are the foci of its

conjugate hyperbola. If ey and ec are their

eccentricities respectivley then the statement


https://dl.doubtnut.com/l/_qOqV2dx8O3LO
https://dl.doubtnut.com/l/_C7mlWVSO0fHq

which holds true is: A) Their equations of the

asymptotes are different B) ey > e C) Area of the

quadrilateral formed by their foci is 50 sqg. units D)

Their auxillary circles will have the same equation

A. their equations of their asymptots are

different

B.ey > e,

C. area of the quadrilateral formed by their foci

is 50sq. Units

D. their auciliary circles will have the same

equation


https://dl.doubtnut.com/l/_C7mlWVSO0fHq

Answer: C

o Watch Video Solution

23. Locus of the point of intersection of the

tangents at the points with eccentric angles

¢ and %on the hyperbola Z—z — z—j =1is
Ar =a
B.y=2>
C.z = ab


https://dl.doubtnut.com/l/_C7mlWVSO0fHq
https://dl.doubtnut.com/l/_x8Fzkocma7su

Answer: B

o Watch Video Solution

24. Latusrectum of the conic satisfying the
differential equation zdy 4 ydz = 0 and passing

through the point (2, 8) is

A 4./2

B.8

C.8/2

D. 16


https://dl.doubtnut.com/l/_x8Fzkocma7su
https://dl.doubtnut.com/l/_Im6VsHxz4INd

Answer: C

o Watch Video Solution

25. The point of intersection of the curve whose

parametrix equations are
5 2

x=t"+1,y=2t and = = 2s,y = S s given

by


https://dl.doubtnut.com/l/_Im6VsHxz4INd
https://dl.doubtnut.com/l/_ZY1SX2q6qeSu

Answer: B

o Watch Video Solution

26. If the tangent and normal to a rectangular
hyperbola cut off intercepts a; and as on one axis

and b; and b, on the other, then

A1y + 22y =0

B.z1ys + @y = 0

Czizs + Y192 =0

D. None of these


https://dl.doubtnut.com/l/_ZY1SX2q6qeSu
https://dl.doubtnut.com/l/_ZAJBawNQ2Pu0

Answer: C

o Watch Video Solution

27. The focus of rectangular hyperbola
(z—a) (y—>b) =cis

A. (h’ — D k — p)

B.(h —p, k+ p)

C.(h+p, k—p)

D. None of these

Answer: A



https://dl.doubtnut.com/l/_ZAJBawNQ2Pu0
https://dl.doubtnut.com/l/_UUh2eNEJDlUW

‘ ° Watch Video Solution

28. The equation of a hyperbola conjugate to the
hyperbola z? 4+ 3zy + 2y* + 2z + 3y = 0is
Az +3zy+202+2x+3y+1=0
B.z’ +3zy+ 2y +2z +3y+2=0
Cz’?+3zy+ 22 +2x+3y+3=0

D.z? +3zy +2y° +22 + 3y +4=0

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_UUh2eNEJDlUW
https://dl.doubtnut.com/l/_Jtgm2ZdwyegS

29. If values of a, for which the line y = az + 2,/5
touches the hyperbola 16z* — 9y* = 144 are the
roots of the equation z* — (a; + b;)x —4 = 0,

then the values of a; + by is

B.0
C.2

D.4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_91kYOm4T7UzZ

30. Let C' be a curve which is the locus of the point
of intersection of lines z=24+m and
my = 4 — m. A circle
s = (z —2)° + (y+ 1) = 25 intersects the curve
C at four points: P, Q, R, andS . If O is center of

the curve C, then OP? + OP? + OR* + 05% is

25
50 (b) 100 (c) 25 (d) >
A. 25
B. 50
C. 100

D. 200


https://dl.doubtnut.com/l/_QAZD9cXprUyP

Answer: C

o Watch Video Solution

Exercise More Than One Correct Option Type

Questions

1. The equation of common tangent to the parabola
2 2 2 _ o
y“ = 8z and hyperbola 3z° — y* = 3 s
A2 —y+1=0
B.2r —y—1=0

C2x+y+1=0


https://dl.doubtnut.com/l/_QAZD9cXprUyP
https://dl.doubtnut.com/l/_Pc9MUpkla7Te

D.2z +y—1=0

Answer: A::C

° Watch Video Solution

2. If the length of minor axis of the ellipse

5132 y2

1252 + 2 1 is equal to the length of
22 Y2

transverse axis of hyperbola — — — = 1l,and the
a? b?

equation of ellipse is confocal with hyperbola then

the value k is equal to

A —+/2


https://dl.doubtnut.com/l/_Pc9MUpkla7Te
https://dl.doubtnut.com/l/_uEG0XTNQy5VO

Answer: C::D

o Watch Video Solution

3.If (asecH; btanf) and (asecp; btan¢) are the

22 y2
ends of the focal chord of — — — =1 then
a? b2
that t (w>t ¢ 1 —e
rov — — | =
prove aa,na a,n2 T e
e —1
A.



https://dl.doubtnut.com/l/_uEG0XTNQy5VO
https://dl.doubtnut.com/l/_6Dw8Reiilxp7

|
1+e
l1+e

B.

5 e+1
e—1

Answer: B::C

o Watch Video Solution

2 2

4. If foci of :13_2 _ Y 1 coincide with the foci of
a [z

T . .

%5 + 16 = 1 and eccentricity of the hyperbola is

3. then

Aa?+b =9


https://dl.doubtnut.com/l/_6Dw8Reiilxp7
https://dl.doubtnut.com/l/_HLPzByeT6F1K

B. there is no directrix circle to the hyperbola
C. centre of the directrix circle is (0, 0)

D. Length of the latusrecum of the hyperbola

=16

Answer: A::B::D

o Watch Video Solution

5. Find all the aspects of hyperbola

162> — 3y* — 32z + 12y — 44 = 0.

A.length of the transverse axis=2,/3


https://dl.doubtnut.com/l/_HLPzByeT6F1K
https://dl.doubtnut.com/l/_ui5hG9bmIZle

B. length of the conjugate axis =8
C.centre at(1, — 2)

D. eccentricity = /19

Answer: A::B::C

o Watch Video Solution

6. If ax +by+c =0 is a normal to hyperbola
xy = 1,then (A) a < 0,6 <0(B)a<0,b>0(C)

a>0,b>0(MD)a>0,b<0

Aa>0,b2>0


https://dl.doubtnut.com/l/_ui5hG9bmIZle
https://dl.doubtnut.com/l/_Ld2t2TggHRV4

B.a >0,b<0

Ca<0,b>0

D.a <0,b6<0

Answer: B::C

o Watch Video Solution

7.1f P(wla yl), Q($2, y2)a R(w37 y3) and S(w47 y4)

are 4 concyclic points on the rectangular hyperbola

zy = ¢* the coordinates of the orthocentre of the

A\ PQR are


https://dl.doubtnut.com/l/_Ld2t2TggHRV4
https://dl.doubtnut.com/l/_zkDdPUVYSNpO

A. (2134, - y4)
B. (3747 y4)
C. ( — L4, y4)

D.( — 4, — Ya)

Answer: D

° Watch Video Solution

8.The line y = = + 5 touches

A.the parabola y? = 20z

B. the ellipse 922 + 16y = 144


https://dl.doubtnut.com/l/_zkDdPUVYSNpO
https://dl.doubtnut.com/l/_1AFT3liBNwo1

2

2
x Y
C.theh — - — =
e hyperbola 59 1 1

D. the circle % + y? = 25

Answer: A::B::C

o Watch Video Solution

9. The coordinates of a point common to a directrix

22 y?
and an asymptote of the hyperbola — — — =1

2% 16

are

25 20
NZERRVZS|

w
N

~25 —20
Vi va


https://dl.doubtnut.com/l/_1AFT3liBNwo1
https://dl.doubtnut.com/l/_YLRKLtxAMX4G

25 20
(5 7)
—25 —-20
o (5 5)

Answer: A::B

o Watch Video Solution

10. If (5, 12)and(24, 7) are the foci of a hyperbola

v/ 386

passing through the origin, then e = ——— (b)

12
/336 121 121
_ VY IR = == (VLR = ==
€ 3 R= 5 dLhk=—

v/ 386

Ae=——

12
v/ 386

B.e = ———

13


https://dl.doubtnut.com/l/_YLRKLtxAMX4G
https://dl.doubtnut.com/l/_kMABXTQOl1zF

C.latusrectum = —

D. latusrectum = ——

Answer: A::D

o Watch Video Solution

2 g2
1. For hyperbola — — — =1, let n be the

a? b2

number of points on the plane through which

perpendicular tangents are drawn.

A. If n=1, then e=4/2

B.ifn > 1,then 0 < e < /2


https://dl.doubtnut.com/l/_kMABXTQOl1zF
https://dl.doubtnut.com/l/_862OPpUsDsjI

C.if n=0, then e > /2

D. None of these

Answer: A::B::C

o Watch Video Solution

12. Which of the following equations in parametric
form can represent a hyperbola, where t'isa
parameter (B) Xt-O0 & y -1-0 t/ (D) none of these

Wehsite: www.raoiit.com

azr—=2(t+ ) andy=2(e 2
.:1:—2 —I—t any—2 ;


https://dl.doubtnut.com/l/_862OPpUsDsjI
https://dl.doubtnut.com/l/_34DwwsfkAgZ7

t
.2 Y it —oamd 24+ 120
a b a b

t t

Czx=e+eltandy=e" —e"

t
D.z2 — 6 = 2cost and y2 + 2 = 4cos? <§>

Answer: A::C::D

o Watch Video Solution

13. Length of common tangents to the hyperbolas
2 2 2 2

x Y Y x :

g—ﬁzlandp—ﬁzlls

Ay=z+ Va* - b
B.y =1z — v a’ — b’


https://dl.doubtnut.com/l/_34DwwsfkAgZ7
https://dl.doubtnut.com/l/_8UCLCZiBRmtt

Answer: A::B::C::D

o Watch Video Solution

2 2

: : Y
14. Given ellipse 6 + 17 = 1 and the hyperbola
22 Y2
i 8 o if the ordinate of one of the

points of intersection is produced to cut asymptote

at P, then which of the following is true?

A. They have the same foci


https://dl.doubtnut.com/l/_8UCLCZiBRmtt
https://dl.doubtnut.com/l/_x7x1zEyKQhyH

B.Square of the ordinate of point of

- fion i 63
nter nis —
intersection is o

C. Sum of the squares of coordinate of P is 16

D. P lies on the auxiliary circle formed by ellipse

Answer: A::B::C::D

o Watch Video Solution

15. Solutions of the differential equation

d
(1—w2)%+wy:awwherea € Ris

A. a conic which is an ellipse


https://dl.doubtnut.com/l/_x7x1zEyKQhyH
https://dl.doubtnut.com/l/_KRmJBr5iyLxk

B. centre of the conic is (0, a)
C.length of one of the principal axes is 1

D. length of one of the principal axes is equal to

Answer: A::B::D

° Watch Video Solution

Exercise Passage Based Questions

1. the graph of the conic 2> — (y — 1)> = 1 has

one tangent line with positive slope that passes


https://dl.doubtnut.com/l/_KRmJBr5iyLxk
https://dl.doubtnut.com/l/_kYvzl5OldUK4

through the origin . The point of the tangency

being (a, b) then find the value of sin ~* (%)

A57r
T 12

M ERFNENEE

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_kYvzl5OldUK4

2. The graph of the conic 2> — (y —1)* =1 has
one tangent line with positive slope that passes
through the origin. The point of tangency being (a,
b).

Q. Length of the latusrectum of the conic is

Al

C.2

D.4

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_k9vUE1W5GZZK

3. The graph of the conic z? — (y — 1)> = 1 has
one tangent line with positive slope that passes
through the origin. The point of tangency being (a,
b).

Q. If e be the eccentricity of the conic, then the

value of (1 +e? + 84) is

A3


https://dl.doubtnut.com/l/_k9vUE1W5GZZK
https://dl.doubtnut.com/l/_8Br5Ahl5jiqG

Answer: B

o Watch Video Solution

4. If the sum of slopes of concurrent normals to the
curve xy = 4 is equal to the sum of ordinates of

conormal points then locus of P is

A:L‘2:2y
Ba:2:4y
C.z° = 6y


https://dl.doubtnut.com/l/_8Br5Ahl5jiqG
https://dl.doubtnut.com/l/_7UILz3sB922p

Answer: B

o Watch Video Solution

5. A point P moves such that the sum of the slopes
of the normals drawn from it to the hyperbola
xy = 4 is equal to the sum of the ordinates of feet
of normals. The locus of P is a curve C.

Q.If the tangent to the curve C cuts the coordinate
axes at A and B, then , the locus of the middle point

of AB is

A.a:2—i-2y:0


https://dl.doubtnut.com/l/_7UILz3sB922p
https://dl.doubtnut.com/l/_Tf5KRK2WY8DT

C2z°+y=0
D.z% = 2y
Answer: C

o Watch Video Solution

6. A point P moves such that the sum of the slopes
of the normals drawn from it to the hyperbola
xy = 4 is equal to the sum of the ordinates of feet
of normals. The locus of P is a curve C.

Q. The area of the equilateral triangle inscribed in


https://dl.doubtnut.com/l/_Tf5KRK2WY8DT
https://dl.doubtnut.com/l/_FTK21YztsB4S

the curve C having one vertex as the vertex of curve
Cis

A.8,/3 sq. units

B. 124/3 sq. units

C.27,/3 sq. units

D. 16,/3 sq. units

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_FTK21YztsB4S

7. Let P(x,y) is a variable point such that

Ve -0+ -2 - e -5+ (v - 9| =3

, which represents hyperbola. The eccentricity e' of

5
the corresponding conjugate hyperbola is (A) 3 (B)

5 3
2020 =

3 4 V7

| w|ot Wk ]| o

Answer: C

[ ° Watch Video Solution


https://dl.doubtnut.com/l/_Sp5FwPFUSOVa

8. Let P(x, y) be a variable point such that

V-1 + -2 /e -5+ (-5 =4

which represents a hyperbola.

Q. Locus of point of intersection of two

perpendicular tangents to the hyperbola is

N— | N S
[\]
|
N S N S N O N

Answer: D


https://dl.doubtnut.com/l/_Sp5FwPFUSOVa
https://dl.doubtnut.com/l/_7fKt2ujkj304

° Watch Video Solution

9. Let P(x, y) be a variable point such that

Ve -0+ =27 /@5 + (y—5) =4

which represents a hyperbola.

Q. If origin is shifted to point (3, ;) and axes are

rotated in anticlockwise through an angle 6, so that

the equation of hyperbola reduces to its standard

2 2
x
form prl Z—z = 1, then 0 equals

(4
B.tan—l( )
c.tanl( )

NJ I

| o


https://dl.doubtnut.com/l/_7fKt2ujkj304
https://dl.doubtnut.com/l/_Lm0Q8qVC9MlV

4
D.tan ' [ =
()

Answer: B

° Watch Video Solution

10. Let P(#;) and Q(6,) are the extremities of any
2

focal chord of the hyperbola — — ——- = 1 whose
a b2

eccentricity is e. Let § be the angle between its

asymptotes. Tangents are drawn to the hyperbola

at some arbitrary points R. These tangent meet the

coordinate axes at the points A and B respectively.

The rectangle OABC (O being the origin) is


https://dl.doubtnut.com/l/_Lm0Q8qVC9MlV
https://dl.doubtnut.com/l/_8jsU8CyalPUO

completedm, then

Q.Locus of point Cis

b2
A—— =1
8y Yy
b2 2
B.— + = =1
x y?
2 2
a b
2 b2
p. L+ L =1
x2 y
Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_8jsU8CyalPUO

1. Let P(6,) and Q(6:) are the extremities of any

2 2
T
y_2 — 1 whose

focal chord of the hyperbola 2 3
eccentricity is e. Let § be the angle between its
asymptotes. Tangents are drawn to the hyperbola
at some arbitrary points R. These tangent meet the
coordinate axes at the points A and B respectively.

The rectangle OABC (O being the origin) is

completedm, then

0, +6 6, — 6
Q. If COS2( Lt 2) :)\cosz( : 2),then A

2 2

is equal to

a® + b?

A. 5

a
a’ + b?
B.
b2



https://dl.doubtnut.com/l/_RgJkVdtdcbnl

2 2
catb
ab
a? + b2
2ab

Answer: A

o View Text Solution

12. Let P(6,) and Q(6;) are the extremities of any
2

focal chord of the hyperbola —- — = 1 whose
a

32
72
eccentricity is e. Let § be the angle between its
asymptotes. Tangents are drawn to the hyperbola

at some arbitrary points R. These tangent meet the

coordinate axes at the points A and B respectively.


https://dl.doubtnut.com/l/_RgJkVdtdcbnl
https://dl.doubtnut.com/l/_eTm34sLHV9Rv

The rectangle OABC (O being the origin)

completedm, then

0
Q. The value of cos (5) is

A

B.

0

1
" 2e
1
e
1
o2
L
" 2e?

Answer: B

IS

o View Text Solution



https://dl.doubtnut.com/l/_eTm34sLHV9Rv

13. The vertices of A ABC lie on a rectangular
hyperbola such that the orhtocentre of the triangle
is (23) and the asymptotes of the rectangular
hyperbola are parallel to the coordinate axes. The
two perpendicular tangents of the hyperbola
intersect at the point (1, 1). Q. The equation of the

asymptotes is

Azy—1l=y—=x

B.zy+1=z+y

Czy—1=2x—1y

Dzy+ 1= —x—y


https://dl.doubtnut.com/l/_7748vqr6rM7M

Answer: B

° View Text Solution

14. The vertices of A ABC lie on a rectangular
hyperbola such that the orhtocentre of the triangle
is (23) and the asymptotes of the rectangular
hyperbola are parallel to the coordinate axes. The
two perpendicular tangents of the hyperbola
intersect at the point (1, 1). Q. The equation of the

rectangular hyperbola is

Azy—>d=y—=z


https://dl.doubtnut.com/l/_7748vqr6rM7M
https://dl.doubtnut.com/l/_VeRoL0itpNvx

B.xy— 1=z +y

Czy=z+y—+1

Dzy—11l= —x —y

Answer: C

o View Text Solution

15. The vertices of A ABC lie on a rectangular
hyperbola such that the orhtocentre of the triangle
is (23) and the asymptotes of the rectangular
hyperbola are parallel to the coordinate axes. The

two perpendicular tangents of the hyperbola


https://dl.doubtnut.com/l/_VeRoL0itpNvx
https://dl.doubtnut.com/l/_HhvHMSS7tOSp

intersect at the point (1, 1). Q. The number of real

tangents that can be drawn from the point (1, 1) to

the rectangular hyperbola is

A.0

B.2

C.3

D.4

Answer: B

° View Text Solution

Exercise Single Integer Answer Type Questions



https://dl.doubtnut.com/l/_HhvHMSS7tOSp

2 y2

1. The eII|pse — + 5 Tl = 1 and the hyperbola

2 2

T ( .
T B 1 are given to be confocal and length

of mirror axis of the ellipse is same as the
conjugate axis of the hyperbola. If e; and ey
represents the eccentricities of ellipse and
hyperbola respectively, then the value of

2+61_2

° Watch Video Solution

2. If abscissa of orthocentre of a triangle inscribed
1
in a rectangular hyperbola zy = 4 is 2 then the

ordinate of orthocentre of triangle is


https://dl.doubtnut.com/l/_IdwOCkKnBGky
https://dl.doubtnut.com/l/_AnXvDzzwJ0uQ

o Watch Video Solution

3. Normals drawn to the hyperbola zy = 2 at the
point P(t;) meets the hyperbola again at Q(¢s),
then minimum distance between the point P and Q

is

° Watch Video Solution

4. The normal at P to a hyperbola of eccentricity
3
2v/2

intersects the transverse and conjugate axes


https://dl.doubtnut.com/l/_AnXvDzzwJ0uQ
https://dl.doubtnut.com/l/_oYcQmBh3sal1
https://dl.doubtnut.com/l/_e9iyFqBf2tG6

at M and N respectively. The locus of mid-point of

MN is a hyperbola, then its eccentricity.

° Watch Video Solution

5. If radii of director circle of the ellipse

2 2 2y .
-5 = 1 are in

Y
o] + T 1 and hyperbola 2 3

the ratio 1:3 and 46% — eg — )\, where e; and es
are the eccetricities of ellipse and hyperbola

respectively, then the value of A is

o View Text Solution



https://dl.doubtnut.com/l/_e9iyFqBf2tG6
https://dl.doubtnut.com/l/_KpoebjzZuKdv

6. The shortest distance between the curves
22 y2
prim T 1 and 4z + 4y* = az(b > a) is f(a,

b), then the value of f(4, 6) + f(2, 3) is

o Watch Video Solution

7.ABC is a triangle such that ZABC = 2/BAC. If
AB is fixed and locus of C is a hyperbola, then the

eccentricity of the hyperbola is

o View Text Solution



https://dl.doubtnut.com/l/_tiogz9MEMb42
https://dl.doubtnut.com/l/_f77iEVorFbdV

8. Point P lie on 2zy = 1. A triangle is contructed
by P, S and S' (where S and S' are foci). The locus of
ex-centre opposite S (S and P lie in first quandrant)
is (z+ py)® = (v2— 1)2($ —y)° + g, then the

valueof p + qis

o View Text Solution

9. Chords of the circle z? —I—y2 — 4, touch the

2 2
hyperbola — — yo_ 1.The locus of their middle-

4 16
points is the curve (mz + y2)2 = Az? — 16y?, then

the value of )\ is



https://dl.doubtnut.com/l/_VBYduAthlz4b
https://dl.doubtnut.com/l/_5RIx1YpynfdJ

I ™ Vvvdldil vidcO o0IUutLion )|

10. nd are inclined at avgicsTangents are drawn
from the point (a,B) to the hyperbola
3z% — 2y? = 6 and are inclined atv angle § and ¢
to the x-axisIf tanf.tan¢ = 2, prove that

% =2a%—T.

o Watch Video Solution

Exercise Statement | And li Type Questions



https://dl.doubtnut.com/l/_5RIx1YpynfdJ
https://dl.doubtnut.com/l/_mUnPaCv2RGeF

1. Statement-| § and 1 are the eccentricities of

two conjugate hyperbolas.

Statement-ll If e; and ey are the eccentricities of

two conjugate hyperbolas, then e;e; > 1.

A. Statement-l is true, Statement-ll is also true,

Statement-ll is the correct explanation of

Statement-l.

B. Statement-l is true, Statement-ll is also true,

Statement-ll is not the correct explanation of

Statement-l.

C. Statement-l is true, Statement-ll is false.


https://dl.doubtnut.com/l/_ydBQFsBWVnJo

D. Statement-l is false, Statement-ll is true

Answer: B

o Watch Video Solution

2. Statement-l A hyperbola and its conjugate
hyperbola have the same asymptotes.
Statement-ll The difference between the second

degree curve and pair of asymptotes is constant.

A. Statement-l is true, Statement-ll is also true,

Statement-ll is the correct explanation of


https://dl.doubtnut.com/l/_ydBQFsBWVnJo
https://dl.doubtnut.com/l/_67PqmycaaskQ

Statement-l.

B. Statement-l is true, Statement-ll is also true,

Statement-ll is not the correct explanation of

Statement-l.

C. Statement-l is true, Statement-Il is false.

D. Statement-l is false, Statement-ll is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_67PqmycaaskQ

3. Statement-l The equation of the directrix circle to
the hyperbola br? — 4y? = 20is z? + y* = 1.
Statement-ll Directrix circle is the locus of the point
of intersection of perpendicular tangents.

A. Statement-l is true, Statement-ll is also true,
Statement-ll is the correct explanation of
Statement-|.

B. Statement-l is true, Statement-ll is also true,
Statement-ll is not the correct explanation of

Statement-l.

C. Statement-| is true, Statement-ll is false.


https://dl.doubtnut.com/l/_HiTakL8Ek1zX

D. Statement-l is false, Statement-ll is true

Answer: D

° Watch Video Solution

4. Statement-l Two tangents are drawn from a point

on the cirde z?+y* =19 to the hyperbola

2 y?

% 16 = 1, then the angle between tangnets is
T

5"

Statement-ll z° 4+ y*> = 9 is the directrix circle of


https://dl.doubtnut.com/l/_HiTakL8Ek1zX
https://dl.doubtnut.com/l/_9JSZP5lpZNDa

A. Statement-l is true, Statement-ll is also true,

Statement-ll is the correct explanation of

Statement-l.

B. Statement-| is true, Statement-ll is also true,

Statement-ll is not the correct explanation of

Statement-l.

C. Statement-l is true, Statement-ll is false.

D. Statement-l is false, Statement-Il is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_9JSZP5lpZNDa
https://dl.doubtnut.com/l/_hXIsRjDC9Tmo

5. Statement-l If eccentricity of a hyperbola is 2,

2
then eccentricity of its conjugate hyperbola is —.

/3

Statement-ll if e and e; are the eccentricities of
two conjugate hyperbolas, then ee; > 1.

A. Statement-l is true, Statement-ll is also true,
Statement-ll is the correct explanation of
Statement-l.

B. Statement-l is true, Statement-ll is also true,
Statement-ll is not the correct explanation of
Statement-I.

C. Statement-l is true, Statement-ll is false.


https://dl.doubtnut.com/l/_hXIsRjDC9Tmo

D. Statement-l is false, Statement-ll is true

Answer: B

° Watch Video Solution

6. Statement-l The line 4z — 5y = 0 will not meet
the hyperbola 16z% — 25y° = 400.
Statement-ll The line 4z — 5y = 0 is an asymptote

ot the hyperbola.

A. Statement-l is true, Statement-ll is also true,

Statement-ll is the correct explanation of


https://dl.doubtnut.com/l/_hXIsRjDC9Tmo
https://dl.doubtnut.com/l/_7Y2uflJLEULS

Statement-l.

B. Statement-l is true, Statement-ll is also true,

Statement-ll is not the correct explanation of

Statement-l.

C. Statement-l is true, Statement-Il is false.

D. Statement-l is false, Statement-ll is true

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_7Y2uflJLEULS

7. Statement-l The point (5, -3) inside the hyperbola
3z% — 5y’ +1=0.

Statement-ll The point (z1,y;) inside the

x? Y’ 2 y1
hyperbola————1then—+——1<0
a’? b2

b? a?

A. Statement-l is true, Statement-ll is also true,
Statement-ll is the correct explanation of
Statement-l.

B. Statement-| is true, Statement-ll is also true,
Statement-ll is not the correct explanation of
Statement-l.

C. Statement-l is true, Statement-ll is false.


https://dl.doubtnut.com/l/_qMMZCd8NBweU

D. Statement-l is false, Statement-ll is true

Answer: C

o Watch Video Solution

8. Statement-l A hyperbola whose asymptotes
7r
include 3 is said to be equilateral hyperbola.

Statement-ll The eccentricity of an equilateral

hyperbola is /2.

A. Statement-l is true, Statement-ll is also true,

Statement-ll is the correct explanation of


https://dl.doubtnut.com/l/_qMMZCd8NBweU
https://dl.doubtnut.com/l/_7gzM219hXVe6

Statement-l.

B. Statement-l is true, Statement-ll is also true,

Statement-ll is not the correct explanation of

Statement-l.

C. Statement-l is true, Statement-Il is false.

D. Statement-l is false, Statement-ll is true

Answer: D

° Watch Video Solution

Exercise Subjective Type Questions



https://dl.doubtnut.com/l/_7gzM219hXVe6
https://dl.doubtnut.com/l/_8smmZmd9vJ2R

1. Given the base of a triangle and the ratio of the
tangent of half the base angles .Show that the
vertex moves on a hyperbola whose foci are the

extremities of a diameter

o Watch Video Solution

2. A, B,C are three points on the rectangular
hyperbola zy = ¢?, The area of the triangle formed

by the tangents at A, B and C.

° Watch Video Solution



https://dl.doubtnut.com/l/_8smmZmd9vJ2R
https://dl.doubtnut.com/l/_0aoFRw4NEA4r

3.If a hyperbola be rectangular, and its equation be
zy = ¢*, prove that the locus of the middle points
of chords of «constant length 2d is

(:c2 + y2) (a:y — 02) = d?zy.

o Watch Video Solution

4. If four points be taken on a rectangular
hyperbola such that the chord joining any two is
perpendicular to the chord joining the other two,
and if a,f,7v,0 be the inclinations to either

asymptotes of the straight lines joining these


https://dl.doubtnut.com/l/_t9KZew6qu3l0
https://dl.doubtnut.com/l/_aqeFcUAhyblA

points to the centre, then tana tan Stanytand is

equal to

° Watch Video Solution

5. A circle cuts two perpendicular lines so that each
intercept is of given length. The locus of the centre

of the circle is conic whose eccentricity is

° Watch Video Solution

6. Let the tangent at a point P on the ellipse meet

the major axis at B and the ordinate from it meet


https://dl.doubtnut.com/l/_aqeFcUAhyblA
https://dl.doubtnut.com/l/_iVR3Mc59pS9y
https://dl.doubtnut.com/l/_uJhIC4BYMBfj

the major axis at A. If Q is a point on the AP such
that AQ = AB, prove that the locus of Q is a

hyperbola. Find the asymptotes of this hyperbola.

° View Text Solution

7. A series of hyperbola are drawn having a
common transverse axis of length 2a. Prove that
the locus of point P on each hyperbola, such that
its distance from the transverse axis is equal to its
distance from an asymptote, is the curve

(a:z — y2)2 = Az’ (a:z — a2), then A equals

° Watch Video Solution



https://dl.doubtnut.com/l/_uJhIC4BYMBfj
https://dl.doubtnut.com/l/_S5AKR07Tyi6j

Exercise Questions Asked In Previous 13 Years Exam

1. The locus a point P(a, 8) moving under the

condition that the line y = ax + B is a tangent to

332 2

the hyperbola — - y_2 = 1 is (A) a parabola (B)
a b

an ellipse (C) a hyperbola (D) a circle

A. an ellipse
B. a circle
C. a parabola

D. a hyperbola


https://dl.doubtnut.com/l/_S5AKR07Tyi6j
https://dl.doubtnut.com/l/_Dkpf010xLpqu

Answer: D

° Watch Video Solution

2. Let a hyperbola passes through the focus of the

22 Y2
elipse — + — = 1. The transverse and

25 16
conjugate axes of this hyperbola coincide with the
major and minor axes of the given ellipse, also the
product of eccentricities of given ellipse and

hyperbola is 1, then

2 2

x Y

A. th ti fh bolais — — — =1
e equation of hyperbolais — 16
2 y?

B. the equation of hyperbolais — — — =1

9 925


https://dl.doubtnut.com/l/_Dkpf010xLpqu
https://dl.doubtnut.com/l/_9fFzoPeza7Pw

C. focus of hyperbola is (5, 0)

D. vertex of hyperbola is (54/3, 0)

Answer: A::C

o Watch Video Solution

3. A hyperbola, having the transverse axis of length
25in @, is confocal with the ellipse 3z* + 4y* = 12.
Then its equation is

A z?cosec’d — y’sec’d = 1

B.z°sec’§ — y®cosec’d = 1


https://dl.doubtnut.com/l/_9fFzoPeza7Pw
https://dl.doubtnut.com/l/_U9UPNRX0BR0I

C.z%sin’0 — y%cos’ 0 = 1

D.z%sin?0 — y*cos’ 0 = 1

Answer: A

o Watch Video Solution

4. Two braches of a hyperbola

A. have a common tangent

B. have a common normal

C. do not have a common tangent

D. do not have a common normal


https://dl.doubtnut.com/l/_U9UPNRX0BR0I
https://dl.doubtnut.com/l/_wP1BpWyZgAvC

Answer: B::C

o View Text Solution

22 y?
5. For the hyperbola — = 1, which

cos? o sin? a

of the following remains constant when « varies?

(1) eccentricity (2) directrix (3) abscissae of vertices

(4) abscissae of foci

A. abscissae of vertices

B. abscissae of foci

C. eccentricity

D. directrix


https://dl.doubtnut.com/l/_wP1BpWyZgAvC
https://dl.doubtnut.com/l/_RT7Nf8o81LpP

Answer: B

o Watch Video Solution

6. Consider a branch of the hypebola
z? — 2y* — 2/2¢ — 44/2y — 6 = 0 with vertex at
the point A. Let B be one of the end points of its
latus rectum. If C is the focus of the hyperbola

nearest to the point A, then the area of the triangle

, /2 /3 /2
ABC is (A) 1 — 3 (B) 5—1 (C) 1+ 3 (D)
/3
E—l_l

A1l 2
' 3


https://dl.doubtnut.com/l/_RT7Nf8o81LpP
https://dl.doubtnut.com/l/_MUFNCLyeCb40

B 5 1
V2

/2

C.1+ g

D. (/2 41
2

Answer: B

o Watch Video Solution

7. An ellipse intersects the hyperbola
222 — 2y* = 1 orthogonally. The eccentricity of the
ellipse is reciprocal of that of the hyperbola. If the
axes of the ellipse are along the coordinate axes,

then


https://dl.doubtnut.com/l/_MUFNCLyeCb40
https://dl.doubtnut.com/l/_CQmMCC1XB0gZ

A. equation of ellipse z? + 2y = 2
B. the foci of the ellipse are ( £+ 1, 0)
C. equation of ellipse is 2% + 2y* = 4

D. the foci of ellipse are ( + /2, O)

Answer: A::B

o Watch Video Solution

8. The circle z? +y? — 8z =0 and hyperbola

2 2
T Yy . .
— — — = lintersect at the points A and B. The

9 4
equation of a common tangent with positive slope

to the circle as well as to the hyperbola, is


https://dl.doubtnut.com/l/_CQmMCC1XB0gZ
https://dl.doubtnut.com/l/_j0EK4MmRjDus

A2z — /by —20 =0
B.2z — /5y +4 =0
C3x —4y+8=0

D.4z — 3y +4 =20

Answer: B

o Watch Video Solution

9. The circle z? +y? — 8z =0 and hyperbola

2 P
5 1 = 1 intersect at the points A and B

Equation of the circle with AB as its diameter is


https://dl.doubtnut.com/l/_j0EK4MmRjDus
https://dl.doubtnut.com/l/_NUR3za9iStCY

Azl +y’—122+24 =0
B.z? +y? + 122 +24 = 0
Czl4+y’+24z—-12=0

D.z?+9y* — 242 —12=0

Answer: A

o Watch Video Solution

10. The line 2 4+ y = 1 is tangent to the hyperbola

= 1. If this line passes through the point

2 2
Y
2

@N| 8

of intersection of the nearest directrix and the x-

axis, then the eccentricity of the hyperbola is


https://dl.doubtnut.com/l/_NUR3za9iStCY
https://dl.doubtnut.com/l/_1TFwk2fKNKjZ

° Watch Video Solution

11. Let P(6,3) be a point on the hyperbola parabola

22 Y2
= 1If the normal at the point intersects

a? b?

the x-axis at (9,0), then the eccentricity of the

hyperbola is
A 5
2
5 3
V2
C./2
D. /3

Answer: B


https://dl.doubtnut.com/l/_1TFwk2fKNKjZ
https://dl.doubtnut.com/l/_rain66nRpT3f

° Watch Video Solution

12. let the eccentricity of the hyperbola

2 y2
— — — = 1 be reciprocal to that of the ellipse

a? b2

z? + 4y® = 4. if the hyperbola passes through a

focus of the ellipse then: (a) the equation of the

2 y?
hyperbola is 5 "5 = 1 (b) a focus of the

hyperbola is (2,0) (c) the eccentricity of the

/5
hyperbola is 3 (d) the equation of the hyperbola
is x? — 3y* =3

22 y?
A. the equation of hyperbola is 3 T3 = 1

2

B. a focus of the hyperbola is (2, 0)


https://dl.doubtnut.com/l/_rain66nRpT3f
https://dl.doubtnut.com/l/_Qra1LjKr2i7V

/5
C. the eccentricity of the hyperbola is 2
D.the equation of the hyperbola s

z? — 3y =3

Answer: B::D

o Watch Video Solution

13. Tangents are drawn to the hyperbola

2 P
9

1 =1 parallet to the sraight line

2r — y = 1. The points of contact of the tangents

2 1
on the hyperbola are (A) , (B)
P (m ﬁ)


https://dl.doubtnut.com/l/_Qra1LjKr2i7V
https://dl.doubtnut.com/l/_Jew4htylVs9T

9 1
(—zﬂ,ﬁ> ©  (3v3, —2v2) (D)

(- 3/3,2¢2)

(507 73)
A. :
2v2 /2

(=9 1
\2v2 2

C. (3v/3, — 22
D. ( — 3/3,22)
Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_Jew4htylVs9T

14. Consider the hyperbola H:z? — y* =1 and a
circle S with centre N(x5, 0) Suppose that H and S
touch each other at a point (P(xq,y;) with
x1 > 1 and y; > 0 The common tangent to H and
S at P intersects the x-axis at point M. If (I,m) is the

centroid of the triangle APMN then the correct

1
expression is (A) i =1— — for z; > 1 (B)
dzy Sw%
dm — ad forax >1 (C)
dzy 3(@? - 1)
dl 1+ - f > 1 (D)
— = ——forzx
dz1 3x% '
dm 1
- 0
dy, 3f o=


https://dl.doubtnut.com/l/_N7cC2wL8DjfE

dm x
B.— = = forx; >1

dz /
1 3 w%—l

1
C.izl—l——2)fora:1>1

dzx; 3m1
dm 1
D. — = — for >0
da:l 3 s
Answer: A::B::D

o Watch Video Solution

15. The eccentricity of the hyperbola whose
latuscrectum is 8 and conjugate axis is equal to half

the distance between the foci, is

2
A —

/3


https://dl.doubtnut.com/l/_N7cC2wL8DjfE
https://dl.doubtnut.com/l/_frNtzICQrcRa

@
N
Wl

@)
YN

Answer: A

o Watch Video Solution

16. A hyperbola passes through the point
P(v/2,4/3) and has foci at (& 2,0). Then the
tangent to this hyperbola at P also passes through
the point : (\/5, \/5) (2) (—\/5, —\/i_i) (3)
(3v/2, 2¢/3) (4) (2v/2, 3,/3


https://dl.doubtnut.com/l/_frNtzICQrcRa
https://dl.doubtnut.com/l/_BgQ1p6ev9nm5

A (=3, —3)
B. (3v/2, 2¢/3)

C. (2v/2, 3/3)

0. (V3. v2)

Answer: C

o Watch Video Solution

17.1f 2z — y 4+ 1 = 0 is a tangent to the hyperbola

x? y2
— — — =1 then which of the following
a? 16

CANNOT be sides of a right angled triangle? a, 4, 2

(b) a, 4,1 2a, 4, 1(d) 2a, 8, 1


https://dl.doubtnut.com/l/_BgQ1p6ev9nm5
https://dl.doubtnut.com/l/_7J2dbsOU7Aom

A 2a, 8, 1

B.a,4,1

C.a,4,2

D. 2a, 4, 1

Answer: A::B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_7J2dbsOU7Aom

