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HYPERBOLA

lllustration

1.If the base of a triangle and the ratio of tangent of half of base angles

are given, then identify the locus of the opposite vertex.

° Watch Video Solution

2. Prove that the locus of centre of the circle which toches two given

disjoint circles externally is hyperbola.

° Watch Video Solution



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

3. The equation of one of the directrices of a hyperboda is 2z +y =1,
the corresponding focus is (1, 2) and e = ﬁ . Find the equation of the

hyperbola and the coordinates of the center and the second focus.

° Watch Video Solution

4. The eccentricity of the conic represented by

2z2 + bzy + 2> + 1l — Ty —4 = 0is

° Watch Video Solution

If equation

5.
‘\/(w — tan6)® + (y — v/3tan6)’ — \/(:c — 2tan6)® + | = 2,0 € [0, 7]

represents hyperbola, then find the value of 6.

° Watch Video Solution



https://dl.doubtnut.com/l/_SSJlZDZRDvwZ
https://dl.doubtnut.com/l/_zrCwMb8xnc4d
https://dl.doubtnut.com/l/_50FFnNzIIsaO
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https://dl.doubtnut.com/l/_Il6AxYBdamqJ

6. The distance between the foci of a hyperbola is 16 and its eccentricity is

/2 then equation of the hyperbola is

° Watch Video Solution

2 2
7. If the foci of the ellipse T—ﬁ—l—% =1 and the hyperbola
2 ¥ 1 incide, then find the val
S7vi T coincide, then find the value

° Watch Video Solution

2

2
8. If hyperbola §—2 — Z—2 =1 passes through the focus of ellipse
2y

— 4+ — = 1, then find the eccentricity of hyperbola.

a? b2

o Watch Video Solution

9. Find the eccentricity of the hyperbola given by equations

t ~1
x = %andy =

| o WMl L\ dan Ol ikl n
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10. An ellipse and a hyperbola have their principal axes along the
coordinate axes and have a common foci separated by distance 2,/3- The
difference of their focal semi-axes is equal to 4. If the ratio of their

eccentricities is 3/7 , find the equation of these curves.

° Watch Video Solution

1. If the latus rectum subtends a right angle at the center of the

2

hyperbola :c_2 —
a

2
y_2 = 1, then find its eccentricity.

° Watch Video Solution

12. Find the equation of hyperbola if centre is (1, 0), one focus is (6, 0) and

transverse axis 6.

° Watch Video Solution



https://dl.doubtnut.com/l/_wy0V5bM0a9nn
https://dl.doubtnut.com/l/_z0D32UELYFlg
https://dl.doubtnut.com/l/_bWJZIFcFu2gF
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https://dl.doubtnut.com/l/_XqHN1tr2Uqoz

13. Two rods are rotating about two fixed points in opposite directions. If
they start from their position of coincidence and one rotates at the rate
double that of the other, then find the locus of point of the intersection

of the two rods.

° Watch Video Solution

14. Find the coordinates of the foci, the eocentricity, the latus rectum, and
the equations of directrices for the hyperbola

92> — 16y> — 72z + 96y — 144 = 0

° Watch Video Solution

15. Find the coordinates of the foci and the center of the hyperbola,

2 — 3y — 4 =8

° Watch Video Solution



https://dl.doubtnut.com/l/_XqHN1tr2Uqoz
https://dl.doubtnut.com/l/_PW2vPCPqFVdq
https://dl.doubtnut.com/l/_B1Sm2cxnPbQS
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16. about to only mathematics

A x"2 +2y"2 < 1

B. max{(|x|,|y])}<_1

C.x"2y"2< 1

D.y"2 x< O

Answer:

° Watch Video Solution

17. Find the locus of the midpoints of chords of hyperbola

3z? — 2y* + 4z — 6y = 0 parallel to y = 2x.

° Watch Video Solution

2 2
18. If PQ is a double ordinate of the hyperbola $—2 Y 1 such that

a b2

OPQ is an equilateral triangle, O being the center of the hyperbola, then


https://dl.doubtnut.com/l/_C1J351Gm8v8N
https://dl.doubtnut.com/l/_5Rge2lTyGajo
https://dl.doubtnut.com/l/_vN89rmMZcOJq

find the range of the eccentricity e of the hyperbola.

° Watch Video Solution

19. If (asec,btanf) and (asec; btan¢) are the ends of the focal

w2y x )
chord of — — — = 1 then prove that tan(—)tan = | =

a? b2 a 2

1—e¢€
1+e

° Watch Video Solution

20. Find the point on the hyperbola z? — 9y> = 9 where the line

5 + 12y = 9 touches it.

° Watch Video Solution

21. Find the value of m for which y = maz + 6 is a tangent to the

2 2
hyperbola 2 v

=1
100 49

° Watch Video Solution



https://dl.doubtnut.com/l/_vN89rmMZcOJq
https://dl.doubtnut.com/l/_5lS7c20wOUSU
https://dl.doubtnut.com/l/_abGbkytjYLdc
https://dl.doubtnut.com/l/_V0FXOszLRgM8

22. Find the equation of tangents to the curve 4z® — 9y* = 1 which are

parallel to 4y = 5z + 7.

° Watch Video Solution

2 y2

23.If it is possible to draw the tangent to the hyperbola m_z - 1
a

having slope 2,then find the range of eccentricity

o Watch Video Solution

24. Find the equation of tangents to hyperbola 2 —y? —dx —2y=0

having slope 2.

o Watch Video Solution

25. Find the minimum value of

(2 — a — 4sech)’ + (a — 3tanh)’, a € R.



https://dl.doubtnut.com/l/_3R8JLrtZVJbN
https://dl.doubtnut.com/l/_Ax0zxb0amtmS
https://dl.doubtnut.com/l/_vgx8TZHOdTkN
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l ) Watch Video Solution J

26. Find the locus of the-mid points of the chords of the circle

z? + y? = 16, which are tangent to the hyperbola 9z> — 16y> = 144

o Watch Video Solution

27.  Find the  equation of tangent to the conic

z? —y® — 8z + 2y + 11 = 0at (2, 1).

o Watch Video Solution

28. A tangent to the hyperbola z? — 2y? = 4 meets x-axis at P and y-aixs
at Q. Lines PR and QR are drawn such that OPRQ is a rectangle (where O is

origin).Find the locus of R.

o Watch Video Solution



https://dl.doubtnut.com/l/_AUJG9ZfV0wsA
https://dl.doubtnut.com/l/_nHDAteaNEeOw
https://dl.doubtnut.com/l/_gNVOJa5POfA7
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29. Find the equations of the tangents to the hyperbola 22— 9y’ =9

that are drawn from (3, 2).

o Watch Video Solution

30. Find the equation of pair of tangents drawn from point (4, 3) to the

2

2
hyperbola % — % = 1. Also, find the angle between the tangents.

° Watch Video Solution

2 2
31. Tangents drawn from the point (c, d) to the hyperbola T _Y_ 1

a? b2

make angles a and S with the x-axis.

If tan e tan 8 = 1, then find the value of ¢ — d>.

° Watch Video Solution

32. On which curve does the perpendicular tangents drawn to the

2 2

— — 2 —1i ?
hyperbola o 16 1 intersect?


https://dl.doubtnut.com/l/_XPldMJBk5puN
https://dl.doubtnut.com/l/_x8QUcZAJ50C7
https://dl.doubtnut.com/l/_oTzP87lv0iFg
https://dl.doubtnut.com/l/_EuGsk7OBC3Rp

° Watch Video Solution

33. Find the equation of hyperbola having foci S(2, 1) and S'(10, 1) and a

straight linez + y — 9 = 0 as its tangent.

° Watch Video Solution

34. Find the eccentricity of the hyperbola with asymptotes

3r + 4y = 2 and 4z — 3y = 2.

° Watch Video Solution

35. Find the equation of the hyperbola which has 3z — 4y + 7 = 0 and

4z + 3y + 1 = 0 as its asymptotes and which passes through the origin.

° Watch Video Solution



https://dl.doubtnut.com/l/_EuGsk7OBC3Rp
https://dl.doubtnut.com/l/_lzCM5H9OVIbU
https://dl.doubtnut.com/l/_FB1hnZ9RzCvL
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36. Find the equation of the asymptotes of the hyperbola

322 + 10zy + 9y® + 14z + 22y + 7 =0

° Watch Video Solution

37. If a hyperbola passing through the origin has 3z — 4y — 1 = 0 and
dr — 3y — 6 = 0 as its asymptotes, then find the equation of its

transvers and conjugate axes.

° Watch Video Solution

38. Show that the locus represented by

1 1 1 1
T = Ea(t + ?), Yy = —a(t — 7) is a rectangular hyperbola.

o Watch Video Solution



https://dl.doubtnut.com/l/_tWz0KjwPc6RZ
https://dl.doubtnut.com/l/_eTbHOoBwqOS2
https://dl.doubtnut.com/l/_QdJj6KURdmD3

39. If two distinct tangents can be drawn from the point (a, a + 1) on

2 2
different branches of the hyperbola % — % = 1, then find the values

of a.

o Watch Video Solution

40. From a point P(1, 2) , two tangents are drawn to a hyperbola H in
which one tangent is drawn to each arm of the hyperbola. If the
equations of the asymptotes of hyperbola H are \/gx —y+5=0and

\/353 + y — 1 = 0, then the eccentricity of H is 2 (b) — \/_ (d) \/_

\/_

° Watch Video Solution

41. Find the equation of normal to the hyperbola 2z — 9y = 7 at point

(4,1).

° Watch Video Solution



https://dl.doubtnut.com/l/_MRB9VKZqComh
https://dl.doubtnut.com/l/_sx30V2X9CSzh
https://dl.doubtnut.com/l/_OUbxhJIWsMMu
https://dl.doubtnut.com/l/_AURhHdYhyV9k

42. Find the equation of normal to the hyperbola 3z — ¢ = 1 having

| —.
slope 3

° Watch Video Solution

2 2
43. If the normal at P(6) on the hyperbola :z:_2 - 2y_2 = 1 meets the
a a

-
transvers axis at G, then prove that AGA G = a’(e*sec’0 —1) ,

where Aand A’ are the vertices of the hyperbola.

° Watch Video Solution

2 2
44, Normal are drawn to the hyperbola :c_2 Y _qat point 6; and 6,

a b2
T

meeting the conjugate axis at GiandGs, respectively. If 6; 4+ 0, = 5

a’e?

prove that CG; - CGy =

T where C' is the center of the
e —

hyperbola and e is the eccentricity.

° Watch Video Solution



https://dl.doubtnut.com/l/_AURhHdYhyV9k
https://dl.doubtnut.com/l/_9neMh5pzfMk6
https://dl.doubtnut.com/l/_SjF3l7sGXr0Z
https://dl.doubtnut.com/l/_xr7lhJ5Kt30Y
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45. Let P(6,3) be a point on the hyperbola parabola — — y_2 = 1If the
a
normal at the point intersects the x-axis at (9,0), then the eccentricity of

the hyperbola is

o Watch Video Solution

46. Prove that any hyperbola and its conjugate hyperbola cannot have

common normal.

o Watch Video Solution

47. A ray emerging from the point (5, 0) is incident on the hyperbola
9z> — 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.

o Watch Video Solution



https://dl.doubtnut.com/l/_xr7lhJ5Kt30Y
https://dl.doubtnut.com/l/_Cvoh6DxP6XdA
https://dl.doubtnut.com/l/_xF1jjWCvvmf1

48.Normal to a rectangular hyperbola at P meets the transverse axis at N.

SN
If foci of hyperbola are S and S', then find the value of Sp

° Watch Video Solution

49. Consider hyperbola xy = 16 to find the equation of tangent at point (2,

8) .

° Watch Video Solution

50. A triangle has its vertices on a rectangular hyperbola. Prove that the

orthocentre of the triangle also lies on the same hyperbola.

° Watch Video Solution

51. If A, B, andC are three points on the hyperbola zy = ¢ such that

AB subtends a right angle at C, then prove that AB is parallel to the


https://dl.doubtnut.com/l/_qb6bK15W8Gc6
https://dl.doubtnut.com/l/_RetxhCfS85Pu
https://dl.doubtnut.com/l/_1D7rmkfI0Fl3
https://dl.doubtnut.com/l/_r984wW247cWp

normal to the hyperbola at point C.

° Watch Video Solution

52. Prove that product of parameters of four concyclic points on the
hyperbola zy = ¢? is 1. Also, prove that the mean of these four concyclic
points bisects the distance between the centres of the hyperbola and the

circle.

° Watch Video Solution

Solved Examples

1. A variable line y = ma — 1 cuts the lines * = 2y and y = — 2z at

points AandB . Prove that the locus of the centroid of triangle OAB(O

being the origin) is a hyperbola passing through the origin.

o Watch Video Solution



https://dl.doubtnut.com/l/_r984wW247cWp
https://dl.doubtnut.com/l/_5FkITHJ89fQs
https://dl.doubtnut.com/l/_wbwRH7ylOTDT
https://dl.doubtnut.com/l/_ipBHKkRESFLV

2. Let P be a point on the hyperbola z? — y? = a?, where a is a

parameter, such that P is nearest to the line y = 2z Find the locus of P.

o Watch Video Solution

2 2
3. Show that the midpoints of focal chords of a hyperbola r_¥ _ 1

a? b2

lie on another similar hyperbola.

° Watch Video Solution

2 g2
— =1, perpendicular CN is

4. From the center C of hyperbola ac_2 %
a
drawn on any tangent to it at the point P(asecf, btan®) in the first

quadrant. Find the value of 8 so that the area of CPN is maximum.

o Watch Video Solution



https://dl.doubtnut.com/l/_ipBHKkRESFLV
https://dl.doubtnut.com/l/_lYH6PcXLsQqW
https://dl.doubtnut.com/l/_Ro7DSDZ5qrae

5. Semi transverse axis of hyperbola is 5. Tangent at point P and normal to
this tangent meet conjugate axis at A and B, respectively. The circle on AB
as diameter passes through tow fixed points, the distance between which

is 20. Find the eccentricity of hyperbola.

o Watch Video Solution

6. The exhaustive set of values of o such that there exists a tangent to
the ellipse 2 + ay? = o? and the portion of the tangent intercepted
by the hyperbola a?z? — 3? = 1 subtends a right angle at the center of

the curves is:

o Watch Video Solution

7. Prove that the part of the tangent at any point of the hyperbola

2 2
M Y ) .
2z e 1 intercepted between the point of contact and the
a

transvers axis is a harmonic mean between the lengths of the

perpendiculars drawn from the foci on the normal at the same point.


https://dl.doubtnut.com/l/_1I7fmusT8wMs
https://dl.doubtnut.com/l/_7I6OEI4cBSfZ
https://dl.doubtnut.com/l/_CO1dFIHyfHct

° Watch Video Solution

8. If one of varying central conic (hyperbola) is fixed in magnitude and
position, prove that the locus of the point of contact of a tangent drawn

to it from a fixed point on the other axis is a parabole.

° Watch Video Solution

9. If normal at P to a hyperbola of eccentricity e intersects its transverse
and conjugate axes at L and M, respectively, then prove that the locus of

midpoint of LM is a hyperbola. Find the eccentricity of this hyperbola

° Watch Video Solution

2 2

10. If the normal at a pont P to the hyperbola :z:_2 R 1 meets the x-
a

axis at G, show that the SG = eSP. S being the focus of the hyperbola.

° Watch Video Solution



https://dl.doubtnut.com/l/_CO1dFIHyfHct
https://dl.doubtnut.com/l/_drwiueDYyE0G
https://dl.doubtnut.com/l/_ilawLrkT9Wop
https://dl.doubtnut.com/l/_CyN2vbWaoa75

M (z—1)(y—2) =5and (z —1)° + (y+ 2)° = r? intersect at four
points A, B, C, D and if centroid of A ABC lies on liney = 3z — 4, then

locus of D is

° Watch Video Solution

Concept Application Exercise 7 1

1 The equation \/(z —4) + (y—2) +/(a +4)° + (y— 2)* = 8

represents a

° Watch Video Solution

3
2.1fcot @ = 1 find the value of :

sin€ — cos 6
sin@ + cos 6

° Watch Video Solution



https://dl.doubtnut.com/l/_CyN2vbWaoa75
https://dl.doubtnut.com/l/_zqZxPVAXT60j
https://dl.doubtnut.com/l/_9FBlnutJckqc
https://dl.doubtnut.com/l/_RHJvHY5B0fie

3. The equation of the transvers axis of the hyperbola
(x—3°4+(y=1)724+ Uz +3y)° is +3y=0 (b) 4z +3y=9

3r —4y=13(d)4z + 3y =0

° Watch Video Solution

Concept Application Exercise 7 2

1. Write the length o the latus rectum of the hyperbola

162> — 9y = 144.

° Watch Video Solution

2.If the latus rectum of a hyperbola forms an equilateral triangle with the
vertex at the center of the hyperbola jthen find the eccentricity of the

hyperbola.

° Watch Video Solution



https://dl.doubtnut.com/l/_KNiEmycFLjUI
https://dl.doubtnut.com/l/_30uqO4XxvbgE
https://dl.doubtnut.com/l/_gsaiUNn8jnKj

3. The distance between two directrices of a rectangular hyperbola is 10

units. Find the distance between its foci.

° Watch Video Solution

4. An ellipse and a hyperbola are confocal (have the same focus) and the
conjugate axis of the hyperbola is equal to the minor axis of the ellipse. If

ejande; are the eccentricities of the ellipse and the hyperbola,

) 1 1
respectively, then prove that ST + 7 = 2

° Watch Video Solution

5.1f S ans S’ are the foci, C is the center , and P is point on the

rectangular hyperbola, show that SP x §’P = (CP)?

° Watch Video Solution



https://dl.doubtnut.com/l/_gsaiUNn8jnKj
https://dl.doubtnut.com/l/_hVM9O0zK99Hs
https://dl.doubtnut.com/l/_NePgOPC2p692
https://dl.doubtnut.com/l/_WxUDpqe2eSRX

6.Find the equation of the hyperbola whose foci are (8, 3)and(0, 3) and

eccentricity = 3

° Watch Video Solution

7.Find all the aspects of hyperbola 16z? — 3y? — 32z + 12y — 44 = 0.

° Watch Video Solution

8. Show that the locus represented by

1 1 1 1
T = Ea(t + ?), Yy = Ea(t — 7) is a rectangular hyperbola.

o Watch Video Solution

9. Two straight lines pass through the fixed points ( £ a, 0) and have
slopes whose products is p > 0 Show that the locus of the points of

intersection of the lines is a hyperbola.



https://dl.doubtnut.com/l/_DLI7AR5J4iia
https://dl.doubtnut.com/l/_NBPWZpAET058
https://dl.doubtnut.com/l/_DqYDKPWCaxeR
https://dl.doubtnut.com/l/_XWFAzBgyK9zr

l ) Watch Video Solution J

10. If AOBandCOD are two straight lines which bisect one another at
right angles, show that the locus of a points P which moves so that

PAxPB = PCzPD is a hyperbola. Find its eccentricity.

o Watch Video Solution

11. Find the equation of the chord of the hyperbola 2522 — 16y = 400

which is bisected at the point (5, 3).

o Watch Video Solution

2 2
12. PN is the ordinate of any point P on the hyperbola a:_2 — 32—2 =1
a

and V' is its transvers axis. If Q divides AP in the ratio a®:b%, then

prove that NQ is perpendicular to A’ P

° Watch Video Solution



https://dl.doubtnut.com/l/_XWFAzBgyK9zr
https://dl.doubtnut.com/l/_ekSiZfVODiB1
https://dl.doubtnut.com/l/_QpCBU6b97ES0
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Concept Application Exercise 7 3

1. The tangents from (1, 2\/5) to the hyperbola 1622 — 25y2 = 400

include between them an angle equal to:

° Watch Video Solution

2. Tangents are drawn to the hyperbola 3z? — 2y? = 25 from the point

5
<0, §>. Find their equations.

o Watch Video Solution

3. A common tangent to 9z? — 16y* = 144 and z? + 3*> = 9, is

o Watch Video Solution



https://dl.doubtnut.com/l/_y87xmNTUd1TI
https://dl.doubtnut.com/l/_NztSwgADi0Fs
https://dl.doubtnut.com/l/_ErkDdA8ggpzY

4. The locus a point P(a, ) moving under the condition that the line

22 2
y=ax + [ is a tangent to the hyperbola — Z—2 =11is (A) a
a

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

o Watch Video Solution

5.A normal to the hyperbola, 4z _ 9y® = 36 meets the co-ordinate axes
z and y at A and B. respectively. If the parallelogram OABP(O being

the origin) is formed, then the locus of P is :-

° Watch Video Solution

6. A point P moves such that the chord of contact of the pair of tangents

from P on the parabola y? = 4ax touches the rectangular hyperbola

2 2
22 — y? = % Show that the locus of P is the ellipse a:_2 + Y 5 =
< (2a)

1.

° Watch Video Solution



https://dl.doubtnut.com/l/_1BqJ43Ysr7Iy
https://dl.doubtnut.com/l/_Ujua7uwduOfc
https://dl.doubtnut.com/l/_oaGo9EnHYBgb
https://dl.doubtnut.com/l/_scnqonRRdXHn

2 2
7.1f a tangent to the parabola y* = 4ax intersects the — + :Z—Z =1at

Aand B, then the locus of the point of intersection of tangents at A and

B to the ellipse is

o Watch Video Solution

8. If the chords of contact of tangents from two points ( — 4, 2) and

2
(2, 1) to the hyperbola x_2 — y_2 = 1 are at right angle, then find then
a

find the eccentricity of the hyperbola.

o Watch Video Solution

9. Statement 1 : If from any point P(x1,y;) on the hyperbola

x? y2 v y2
Pl 1, tangents are drawn to the hyperbola PO T L,

then the corresponding chord of contact lies on an other branch of the

2 2
hyperbola m_2 — z—2 = — 1 Statement 2 : From any point outside the

hyperbola, two tangents can be drawn to the hyperbola.

| o WAL _L vl . ~_ ..o ]
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https://dl.doubtnut.com/l/_eYESFu2befi8
https://dl.doubtnut.com/l/_YPzJ4fmy8ers
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10. Let 'p' be the perpendicular distance from the centre C of the

2 2
x
hyperbola ol :Z_2 =1 to the tangent drawn at a point R on the

hyperbola. If S&S’ are the two foci of the hyperbola, then show that

2
(RS + RS’)* = 4a? (1 -+ b—2>
p

° Watch Video Solution

Concept Application Exercise 7 4

1. Find the angle between the asymptotes of the hyperbola

2 2
r ¥ .
9

16

° Watch Video Solution

2.Find the asymptotes of the curve zy — 3y — 2z = 0.

| ° Wiak A \tAAaA CAlLiikiAan
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3. If asymptotes of hyperbola bisect the angles between the transverse
axis and conjugate axis of hyperbola, then what is eccentricity of

hyperbola?

° Watch Video Solution

2 2
4. The asymptote of the hyperbola $—2 _ ¥ 1 form with an tangent

a b2

to the hyperbola triangle whose area is a”tan\ in magnitude then its

eccentricity is: (a) sec A (b) cos ecA (c) sec® A (d) cos e’

o Watch Video Solution

5. If the foci of a hyperbola lie on y = = and one of the asymptotes is

y = 2z, then the equation of the hyperbola, given that it passes through
: 2 2 O 2 2

(3, 4), is (@Qz° —y* — Emy—|—5 =0 () 22° -2y + 52y +5=0 (c)

22> + 2y* — 5zy + 10 = 0 (d) none of these

[ - 1


https://dl.doubtnut.com/l/_I4gLtzvh3dK7
https://dl.doubtnut.com/l/_MytzoemjxxaU
https://dl.doubtnut.com/l/_PS63dt8JRreB
https://dl.doubtnut.com/l/_z5JIxgae6RnA

| @J Watch Video Solution J

Concept Application Exercise 7 5

1. If any line perpendicular to the transverse axis cuts the hyperbola

2 2 2 2
r ¥ _ 1 and the conjugate hyperbola r_y _ 1 at points

a? b2 a? b2

PandQ , respectively, then prove that normal at Pand(@ meet on the x-

axis.

o Watch Video Solution

2

2. A normal to the hyperbola z

2
)
a2 2

= 1 meets the axes at MandN
and lines M P and NP are drawn perpendicular to the axes meeting at

P. Prove that the locus of P is the hyperbola a’z? — b*y? = (a,2 + b2)-

° Watch Video Solution



https://dl.doubtnut.com/l/_z5JIxgae6RnA
https://dl.doubtnut.com/l/_400fASQOKRfi
https://dl.doubtnut.com/l/_Ij2MskbdVTQR

3. Prove that the locus of the point of intersection of the tangents at the

ends of the normal chords of the hyperbola 2% —y? =a? is

(4 — 2%) = da’y>

° Watch Video Solution

3
4.Find the value of m, for which the line y = mz + 25? is a normal to

2 2
the conic ro_ y_ = 1.
16

9

° Watch Video Solution

5. Normal is drawn at one of the extremities of the latus rectum of the

2 2
hyperbola $—2 — ‘Z—z = 1 which meets the axes at points AandB . Then
a

find the area of triangle O AB(O being the origin).

° Watch Video Solution



https://dl.doubtnut.com/l/_axww3KQnCyqD
https://dl.doubtnut.com/l/_WGoVWUC9Gvh9
https://dl.doubtnut.com/l/_n7aN9383KLG5

Concept Application Exercise 7 6

1. Find the asymptotes and axes of hyperbola having equation

xy—3y—4z +7=0.

° Watch Video Solution

2 meets the axis of

2.The chord PQ of the rectangular hyperbola zy = a
x at A; C is the midpoint of PQ; and O is the origin. Then ACO is

equilateral (b) isosceles right-angled (d) right isosceles

° Watch Video Solution

3. If P(zy,y1), Q(za,ys2), R(x3,y3) and S(xy4,ys) are four concyclic
points on the rectangular hyperbola ) and zy = ¢, then coordinates of

the orthocentre ofthe triangle PQR is

° Watch Video Solution



https://dl.doubtnut.com/l/_qzDFQ09fShbR
https://dl.doubtnut.com/l/_aFne2HCzpj04
https://dl.doubtnut.com/l/_c0sONvstlIPT

4. If the sum of the slopes of the normal from a point P to the hyperbola
xYy = &2 is equal to )\()\ € R+) , then the locus of point P is (a)

2 = A\ (b) y2 = A\ (c) Ty = Ac? (d) none of these

° Watch Video Solution

1. If the distance between the foci and the distance between the two

2 2

directricies of the hyperbola — — w 1 are in the ratio 3:2, then b: a
a

is (a)1: /2 (b) v/3: /2 (c)1:2(d) 2: 1

Al:4/2
B.\/§:\/§
C.1:2

D.2:1

Answer: A


https://dl.doubtnut.com/l/_SkSLKksxkKG9
https://dl.doubtnut.com/l/_pmYoIjzY8oSm

o Watch Video Solution

2 2
x
2.The is a point P on the hyperbola — — yo_ 1 such that its distance

16 6
from the right directrix is the average of its distance from the two foci.

. . 64 32 64
Then the x-coordinate of P is (a)— 5 (b)— 9 (c)— 9 (d)none of these

A —64/5
B.—32/9
C.—64/9

D. none of these

Answer: A

o Watch Video Solution

3. The equation, 222 + 3y2 — 8¢ — 18y + 35 = K represents (a) no
locus if k > 0 (b) an ellipse if £ < 0 (c) a point if K = 0 (d) a hyperbola if

k>0


https://dl.doubtnut.com/l/_pmYoIjzY8oSm
https://dl.doubtnut.com/l/_yBsWoF4b3WBI
https://dl.doubtnut.com/l/_4YCVqbqUckwn

A.no locus if kgt O

B.an ellipseif kIt O

C.apointifk=0

D. a hyperbola if k gt0O

Answer: C

o Watch Video Solution

4. Let '@ and 'b' be non-zero real numbers. Then, the equation
( 2 2 2 2 )
ax” + by” + c) (a: — Szy + 6y ) represents :
A. four staright lines, when c =0 and a, b are of the same sign
B. two straight lines and a circle, when a = b and c is of sign opposite
to that of a
C.two straight lines and a hyperbola, when a and b are of the same

sign and c is of sign opposite to that of a


https://dl.doubtnut.com/l/_4YCVqbqUckwn
https://dl.doubtnut.com/l/_Nrzrdk2wbh1g

D. a circle and an ellipse, when a and b are of the same sign and c is of

sign opposite to that of a

Answer: B

° Watch Video Solution

z? y? T _
5. For the hyperbola -——— =1 (O <a< —>. Which of the
a

cos? a sin 4

following remains constant when alpha varies?

A. Eccentricity

B. Abscissa of foci

C. Directrix

D. Vertex

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Nrzrdk2wbh1g
https://dl.doubtnut.com/l/_Vw1DfuEjAWN3
https://dl.doubtnut.com/l/_AEYpfsIv53h6

6. Which of the following pairs may represent the eccentricities of two
conjugate hyperbolas, for a € (0, 7w /2)?
a.sin#@, cos 0 b.tan 0, cot 0 c.secf, cosecd d.1 + sinf, 1 + cos 6

A.sin@, cos 6

B.tané, cot 0

C.secf, cosect

D.1+ sinf, 1 + cosf

Answer: C

° Watch Video Solution

7. If a variable line has its intercepts on the coordinate axes eande’,

!/
e e . . :
where Eand? are the eccentricities of a hyperbola and its conjugate

2

hyperbola, then the line always touches the circle z? +y* = r?, where

r = (a) 1(b) 2 (c) 3 (d) cannot be decided

Al


https://dl.doubtnut.com/l/_AEYpfsIv53h6
https://dl.doubtnut.com/l/_MysZ80Pf6cDY

B.2

C.3

D. cannot be decided

Answer: C

° Watch Video Solution

8. A hyperbola, having the transverse axis of length 2sin#, is confocal
with the ellipse 322 + 4y? = 12. Then its equation is

A. (a) z2cosec’d — y2 sec?f = 1

B. (b) 2% sec’* 6 — yzcosec20 =1

C.(c) z%sin% 6 — y2 cos’h =1

D.(d) 22 cos® 6 — y2 cos’f =1

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_MysZ80Pf6cDY
https://dl.doubtnut.com/l/_A4HiXvt6JCgL

9. If the distances of one focus of hyperbola from its directrices are 5 and

3, then its eccentricity is

A2
B.2
C.4

D.8

Answer: B

o Watch Video Solution

10. Let +—=1land —— — — =1 be confocal
(a > A and a > b) having the foci at s; and S, respectively. If P is

their point of intersection, then S1 P and S2P are the roots of quadratic

equation


https://dl.doubtnut.com/l/_A4HiXvt6JCgL
https://dl.doubtnut.com/l/_7nI07T7rseH9
https://dl.doubtnut.com/l/_AKuRJTVYQJQr

A (a) 22 + 24z + (a2 — A2) =0
B.(b) 22 + 2azx + (a2 - Az) =0
C.(c)a® — 24z + (a® + A%) =0

D.(d) 22 — 2az + (a2 - A2) =0

Answer: D

o Watch Video Solution

11. Two tangents are drawn from a point on hyperbola z? — y? = 5 to the

2 2
ellipse % + y? = 1.If they make angle a and S with x-axis, then

Aa—f= j:%

B.a—i—ﬂ:%
Ca+pB=mn
Da+p8=0

Answer: B


https://dl.doubtnut.com/l/_AKuRJTVYQJQr
https://dl.doubtnut.com/l/_VxYIWWKfNVUO

° Watch Video Solution

12. Equation of the rectangular hyperbola whose focus is (1, — 1) and
the corresponding directrixisz —y + 1 = 0.
ax? —y? =1 baxy =1 c2zy —4x +4y+1=0 d.
2zy+4r —4y—1=0

A z? — y2 =1

B.zy =1

C2zy—4z +4y+1=0

D.2zy+4x —4y—1=0

Answer: C

o Watch Video Solution

13. If two circles (z 4+ 4)° +y® =1 and (z — 4)° + y® = 9 are touched

extermally by a circle, then locus of centre of variable circle is


https://dl.doubtnut.com/l/_VxYIWWKfNVUO
https://dl.doubtnut.com/l/_jX0A9Iw7u1s1
https://dl.doubtnut.com/l/_3nJOzTKU5Zo7

x y o
AT =1
$2 y2
B.(b) &~ — =5 = 1
372 y2
oX _ L
ClO7— 15

$2 y2
D)y L L
D~ 3
Answer: C

o Watch Video Solution

14. If the vertex of a hyperbola bisects the distance between its center
and the correspoinding focus, then the ratio of the square of its
conjugate axis to the square of its transverse axis is (a) 2 (b) 4 (c) 6 (d) 3

A.2

B.4

C.6

D.3


https://dl.doubtnut.com/l/_3nJOzTKU5Zo7
https://dl.doubtnut.com/l/_5NDjutPQ60Vr

Answer: C

° Watch Video Solution

15. The eccentricity of the hyperbola whose length of the latus rectum is

equal to 8 and the length of its conjugate axis is equal to half of the

distance between its foci, is : (1 ) 4 (2) i 3) — (4) \/_

ff

A.3/4
B.4/4/3
C.2/+/3

D. none of these

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_5NDjutPQ60Vr
https://dl.doubtnut.com/l/_VsInasaqCtLx

16. Let LL’ be the latus rectum through the focus of the hyperbola

.’,82 y2

5 = 1and A’ be the farther vertex. If A’LL’ is equilateral, then
a

the eccentricity of the hyperbola is (axes are coordinate axes). (a) \/5 (b)

V3+1 (v3+1)
\/§+1<c>( 7 )(d) 7

A.\/3
B.v/3+1
C(vV3+1)/v2

D.(V3+1)/+/3

Answer: D

° Watch Video Solution

17. The eccentricity of the conjugate hyperbola of the hyperbola

z? — 3y? = 1is (a) 2 (b) 2¢/3 (c) 4 (d) 1

A.2


https://dl.doubtnut.com/l/_QMT8Xllp92iB
https://dl.doubtnut.com/l/_VRzBr7zGOAEC

B.2/./3

C.4

D.4/5

Answer: A

° Watch Video Solution

18. The locus of the point of intersection of the Ilines

V3z — y — 4,/3t = 0&+/3tz + ty — 4,/3 = 0 (where t is a parameter) is

a hyperbola whose eccentricity is: (a)/3 (b) 2 (c)i (d) i
V3 3
A3
B.2
C.2//3
D.4/3

Answer: B

| 1


https://dl.doubtnut.com/l/_VRzBr7zGOAEC
https://dl.doubtnut.com/l/_2JS99Ua5RLnx

l o Watch Video Solution

19. If the eccentricity of the hyperbola z? — y?sec’ a = 5 is 1/3 times the

eccentricity of the ellipse 2 (sec2 a) + y? = 25, then a value of ais : (a)

7rb7r 7rd7r
E( )Z(C)g()g
Am/6
B.m/4

cn/3

D.7/2

Answer: B

o Watch Video Solution

20.The equation of the transvers and conjugate axes of a hyperbola are,
respectively, z + 2y —3 =0 and 2z — y +4 = 0, and their respective

2
lengths are 1/2 and % The equation of the hyperbola is


https://dl.doubtnut.com/l/_2JS99Ua5RLnx
https://dl.doubtnut.com/l/_POv4siyjQmpO
https://dl.doubtnut.com/l/_RGjC5CIyA80f

2 3
) s(z+2-3)" - (2 -y+4)° =

2 3
b)=(z—y—4)" - c(z+2y—3)° =

2 2 3 2
c)g(21:—y+4) - g(w—|—2y—3) =
d)2(z 4+ 2y — 3)> — 32z —y + 4)* =

(z + 2y — 3)

cnloo cnloo

(2m—y+4)

Ul|l\.') U!|l\3

C.202z —y+4)* —3(z+2y—3)* =

D.2(z + 2y — 3)° — 3(2z — y + 4)°

Answer: B

(22 —y +4)°

(z + 2y — 3)°

=1

o Watch Video Solution

21. about to only mathematics
Al—,/2/3
3/2-1

C.1+,/2/3



https://dl.doubtnut.com/l/_RGjC5CIyA80f
https://dl.doubtnut.com/l/_s5IqiqAaVzWh

D.4/3/2+1

Answer: B

° Watch Video Solution

2 2

22. If two points P&() on the hyperbola ,m—z — % = 1 whose centre is C
a

be such that CP is perpendicularal to CQ and a < b1 jthen prove that

1 N 11 1
CP?2  CQ* &> B’

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_s5IqiqAaVzWh
https://dl.doubtnut.com/l/_XXszn55gV6CO
https://dl.doubtnut.com/l/_B3Zh0KsHkwho

23. The angle between the lines joining the origin to the points of

intersection of the line \/3z + y = 2 and the curve y* — z* = 4is

A.tan™'(2//3)

B.7m/6

C.tan"'(y/3/2)

D.7/2

Answer: C

o Watch Video Solution

22 P
24. A variable chord of the hyperbola — — =l

" =1, (b > a), subtends

a right angle at the center of the hyperbola if this chord touches. a fixed
circle concentric with the hyperbola a fixed ellipse concentric with the
hyperbola a fixed hyperbola concentric with the hyperbola a fixed

parabola having vertex at (0, 0).

A. a fixed circle concentric with the hyperbola


https://dl.doubtnut.com/l/_B3Zh0KsHkwho
https://dl.doubtnut.com/l/_XiPhqfPncvUx

B. a fixed ellipse concentric with the hyperbola

C. a fixed hyperbola concentric with the hyperbola

D. a fixed parabola having vertex at (0, 0)

Answer: A

° Watch Video Solution

25. If the distance between two parallel tangents having slope m drawn

2 2

to the hyperbola % — Z—g = 1is 2, then the value of 2|m| is

A +5/2
B.+4/5

C.+£7/2

D. none of these

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_XiPhqfPncvUx
https://dl.doubtnut.com/l/_WCV77YUs63B4

2 2
26. If ax + by = 1 is tangent to the hyperbola :v_2 ¥ , then
a

b2

1
a’> —bis equal to (a)ﬂ (b) a®e? (c)b*e? (d) none of these
a‘e

A. 1/(1262
B.a’e
C. b%e% none of these

D. none of these

Answer: A

o Watch Video Solution

2y (T
27. A tangent drawn to hyperbola 2 2 1 at (E) froms a
triangle of area 3a® square units, with the coordinate axes, then the

square of its eccentricity is (A) 15 (B) 24 (C) 17 (D) 14

A.15


https://dl.doubtnut.com/l/_WCV77YUs63B4
https://dl.doubtnut.com/l/_mgjkoswL36xo
https://dl.doubtnut.com/l/_LGbGUasvABfd

B.24

D.14

Answer: C

o Watch Video Solution

28. about to only mathematics

A2

B.4

C.zero

D. none of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_LGbGUasvABfd
https://dl.doubtnut.com/l/_WHB1JpXrw3Xc
https://dl.doubtnut.com/l/_vyghHbIzvvak

29.The locus of a point whose chord of contact with respect to the circle
z? + y® = 4is a tangent to the hyperbola zy = 1 is a/an ellipse (b) circle
hyperbola (d) parabola

A. ellipse

B. circle

C. hyperbola

D. parabola

Answer: C

o Watch Video Solution

30.The sides ACandAB of a ABC touch the conjugate hyperbola of the

2y . :
hyperbola —2—b—2=1 . If the vertex A lies on the ellipse
a
2y
— + b_2 =1, then the side BC must touch parabola (b) circle
a

hyperbola (d) ellipse


https://dl.doubtnut.com/l/_vyghHbIzvvak
https://dl.doubtnut.com/l/_j7IGh7qK2q4c

A. parabola

B. circle

C. hyperbola

D. ellipse

Answer: D

o Watch Video Solution

31. The number of possible tangents which can be drawn to the curve
42 — 9y® = 36, which are perpendicular to the straight line
5z + 2y — 10 = 0,is zero (b) 1(c) 2 (d) 4

A.a.zero

B.b.1

C.c.2

D.d. 4


https://dl.doubtnut.com/l/_j7IGh7qK2q4c
https://dl.doubtnut.com/l/_o0Pl0u9Wyf9J

Answer: A

° Watch Video Solution

22 2
32. The tangent at a point P on the hyperbola — — yo_ 1 passes

a? b
through the point (0, — b) and the normal at P passes through the

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

A a.2

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_o0Pl0u9Wyf9J
https://dl.doubtnut.com/l/_d44Sc5m4zYpn

33. Locus of the feet of the perpendiculars drawn from either foci on a
variable tangent to the hyperbola 16> — 9z? = 1is

Az?+y’=9

B.x? +y* =1/9

Cz’+y*=17/144

D.2° +y* =1/16

Answer: D

o Watch Video Solution

2 2
34.P is a point on the hyperbola z_Y_ 1,and N is the foot of the

a2 b2
perpendicular from P on the transverse axis. The tantent 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

A. 62


https://dl.doubtnut.com/l/_pXYSRtGcXwbX
https://dl.doubtnut.com/l/_3CmSG9q36B0V

B. 01,2
C.v?

D.b? /a®

Answer: B

° Watch Video Solution

2 2
35. The coordinates of a point on the hyperbola r_Y 1 which is

24 18
nearest to the line 3z + 2y + 1 =0 are (a) (6, 3) (b) ( —6, —3) (c)

6, —3)(d)(—6,3)
A.(6,3)
B.(—6, —3)
C.(—6,3)

D. (6, — 3)

Answer: C

f



https://dl.doubtnut.com/l/_3CmSG9q36B0V
https://dl.doubtnut.com/l/_Qok9AdTxr9R7

l o Watch Video Solution

2

2
36.The tangent at a point P on the hyperbola $—2 — y_2 = 1 meets one
a

of the directrix at F'. If PF subtends an angle 6 at the corresponding

7rb7r 37rd
Z( )E(C)T( )m

focus, then 6§ =
A /4
B.7m/2

C.3m/4

D.m

Answer: B

° Watch Video Solution

37. The locus of a point, from where the tangents to the rectangular

hyperbola z? —y? =a’ contain an angle of 45" , is (a)

(a:2 + y2)2 + a? (x2 — y2) = 4q? (b)


https://dl.doubtnut.com/l/_Qok9AdTxr9R7
https://dl.doubtnut.com/l/_sWAbh259Vmuy
https://dl.doubtnut.com/l/_UsyZhCdcJj5I

2(z2 + 3?)” + 402 (22 — ¢?) = 4a? (©)
(22 +12)° + 4a?(2? — o) = 4a? (d) (2 + ¢?) + a2(2? — 3?) = a*

A (2% +9°) + (2 — ) = 4a’

B.2(2% + 17)” + 4a®(2® — 1?) = 4a®

C (22 +12)° + 4a2(a® — 1?) = 4a*

D. (:1:2 + y2)2 + a,z(x2 - yz) = a*

Answer: C

o Watch Video Solution

38. If tangents PQandPR are drawn from a variable point P to

72 2
thehyperbola = z—2 =1, (a > b), so that the fourth vertex S of

parallelogram PQSR lies on the circumcircle of triangle PQR , then the

locus of Pis (a) z° + y? = b? (b) z° + y? = a® (¢) 22 + y* = a® — b? (d)

none of these

A.:132—l—y2 = b


https://dl.doubtnut.com/l/_UsyZhCdcJj5I
https://dl.doubtnut.com/l/_8lUWCneXrpK4

B.:fr:2—i—y2 = a?
Czlt+y*=a> -1

D. none of these

Answer: C

o Watch Video Solution

2 2
39. The number of points on the hyperbola —- — :Z—2 = 3 from which
a

mutually perpendicular tangents can be drawn to the circle z° + 3? = a?
is/are (a) 0 (b) 2 (c) 3 (d) 4

A0

B.2

C.3

D.4

Answer: A

| 1



https://dl.doubtnut.com/l/_8lUWCneXrpK4
https://dl.doubtnut.com/l/_H8fZFh78hLwS

l o Watch Video Solution

40. If a ray of light incident along the line 3z + (5 — 4\/§)y = 15 gets

2 2
reflected from the hyperbola r_ Y 1, then its reflected ray goes

16 9
along theline.zv/2 —y+5=00b)v2y — 2 +5=02y —2z —5=0

(d) none of these
Azy2—-y+5=0
B.v2y —z +5=10

CV2y—z—-5=0

D. none of these

Answer: D

o Watch Video Solution

41. The chord of contact of a point P w.r.t a hyperbola and its auxiliary

circle are at right angle. Then the point P lies (a) on conjugate hyperbola


https://dl.doubtnut.com/l/_H8fZFh78hLwS
https://dl.doubtnut.com/l/_JT0oUlycPBv1
https://dl.doubtnut.com/l/_4mBo3lcSxHiS

(b) one of the directrix (c) one of the asymptotes (d) none of these

A. conjugate hyperbola

B. one of the directrix

C. asymptotes

D. none of these

Answer: C

o Watch Video Solution

42. The ellipse 4z? + 9y> = 36 and the hyperbola a’x? —y? =4
intersect at right angles. Then the equation of the circle through the
points of intersection of two conics is (a) 2 + y2 =5 (b)
\/3(z2 + y2) —3x—4y=0 (o \/3(a:2 + y2) +3z+4y=0 (d)

:c2—}—y2:25

Az?+y =5

B./5(z> +y°) —3z —4y =10


https://dl.doubtnut.com/l/_4mBo3lcSxHiS
https://dl.doubtnut.com/l/_zMASrsTFYcis

CvB(2*+y°) +3z+4y=10

D.z> +y* =25

Answer: A

o Watch Video Solution

43. The locus of the point which is such that the chord of contact of

2 2
tangents drawn from it to the ellipse — + W 1 forms a triangle of
a

constant area with the coordinate axes is (a) straight line (b) a hyperbola
(c) an ellipse (d) a circle

A. a straight line

B. a hyperbola

C. an ellipse

D. a circle

Answer: B

(e~ |


https://dl.doubtnut.com/l/_zMASrsTFYcis
https://dl.doubtnut.com/l/_SFwT8TtKiFKE

[ @ Watch Video Solution J

44.1f z = 9 is the chord of contact of the hyperbola 2% — y?> = 9 then
the equation of the corresponding pair of tangents is (A)
922 — 8y + 182 —9=0 (B) 922 —8y> — 182 +9=0 (C)
922 —8y> — 182 —9=0(D) 92> — 8> + 18z +9 =0
2 2 _

A9z — 8y + 182 —9=0

B.9z> — 8y®> — 18z =0

C.922—-82-9=0

D.9z% — 8y*> + 18z + 9 =0

Answer: B

o Watch Video Solution

2 2
45. If the tangent at point P(h, k) on the hyperbola m_2 _ Y 1 cuts

a b2

the circle 22 4+ y* = a® at points Q(z1, 1) and R(zs, 1), then the value


https://dl.doubtnut.com/l/_SFwT8TtKiFKE
https://dl.doubtnut.com/l/_om669FBtbBJH
https://dl.doubtnut.com/l/_nxnEnAvXg0uK

of — + —is
hn Y2

) —_
w|§_ | x|

a+b

Answer: B

o Watch Video Solution

46.Let P(asec,btan6) and Q(asec o, btan ) (where § + ¢ = g) be

2 2
two points on the hyperbola T Y g (h, k) is the point of

a? b2
intersection of the normals at P and (@ then k is equal to

2 2 2 2 2 2 2 2
(A)a + b (B)_(a +b)(c)a +b (D)_(a +b)
a a b b



https://dl.doubtnut.com/l/_nxnEnAvXg0uK
https://dl.doubtnut.com/l/_jC1xxHoKDPYw

C.
b
o (%3)
b
Answer: D

° Watch Video Solution

2 2
47. A normal to the hyperbola v yT = 1 has equal intercepts on the
2 P
positive x- and y-axis. If this normal touches the ellipse — T W =1,
a

then a® + b? is equal to 5 (b) 25 (c) 16 (d) none of these

A5
B. 25
C.16

D. none of these

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_jC1xxHoKDPYw
https://dl.doubtnut.com/l/_budftMyzhHHE

2 2
48. Portion of asymptote of hyperbola — — v _ 1 (between centre

a? b2

and the tangent at vertex) in the first quadrant is cut by the line
y+ A(x —a) =0 (lambda is a parameter) then (A) A € R (B)
A€ (0,00) ()X € (—00,0) (D)X € R—{0}

AXER

B.\ € (0, )

CAe(—o00,0)

D. none of these

Answer: B

o Watch Video Solution

2 2
49. If the angle between the asymptotes of hyperbola m_z _ ¥ lis

a b2

120° and the product of perpendiculars drawn from the foci upon its any

tangent is 9, then the locus of the point of intersection of perpendicular


https://dl.doubtnut.com/l/_budftMyzhHHE
https://dl.doubtnut.com/l/_u89CO3QbfdbM
https://dl.doubtnut.com/l/_Mv0qNjFdF0EU

tangents of the hyperbola can be 2?44y =6 (b) z*+y> =9

22+ =3d)2?+y? =18

Az +y> =6
B.a32—1—y2 =9
C.ac2—|—y2 =3
D.z? +y® = 18
Answer: D

o Watch Video Solution

2 2
50. Let any double ordinate PNP’ of the hyperbola Y _ 1 be

25 16
produced on both sides to meet the asymptotes in Qand@’ . Then

!
PQP Q@ is equal to 25 (b) 16 (c) 41 (d) none of these
A.25
B. 16

C. 41


https://dl.doubtnut.com/l/_Mv0qNjFdF0EU
https://dl.doubtnut.com/l/_t8V1qeno1ius

D. none of these

Answer: B

° Watch Video Solution

51. For hyperbola whose center is at (1, 2) and the asymptotes are parallel
to lines 2z + 3y = 0 and = + 2y = 1 , the equation of the hyperbola
passing through (2, 4) is (@) (2z+3y—5)(x + 2y —8) =40 (b)
(22 +3y —8)(x +2y—8) =40 (¢) (2z+3y—8)(xz+2y—5) =230
(d) none of these

A (2z 4+ 3y —5)(z +2y — 8) =40

B.(2z + 3y — 8)(z + 2y — 5) = 40

C.(2z +3y—8)(z+2y—5) =30

D. none of these

Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_t8V1qeno1ius
https://dl.doubtnut.com/l/_1SuPKo0Vh82T

2 2 (E2 2

52. The asymptotes of the hyperbola r_¥ _ 1and — — yo_ 1
2 b2 a2 b2
ay 1 ; 2 2
are perpendicular to each other. Then, (a) Qo b—l (b) a1as = bibs ()
as 2

araz +bibp =0(d)ar —az = b — by

A.al/az = bl/bz
B.a1a2 = bibs
C.a1as + biby =0

D.ai — as = by — by

Answer: C

o Watch Video Solution

5. If S§=0 is the equation of  the hyperbola
z? +4dey+3y> — 4z +2y+1 =0, then the value of k for which

S + K = Orepresents its asymptotes is (a) 20 (b) — 16 (c) —22 (d) 18


https://dl.doubtnut.com/l/_1SuPKo0Vh82T
https://dl.doubtnut.com/l/_B0avwFRCshh8
https://dl.doubtnut.com/l/_OQgZLrvwLwAf

A. 20

B.—16

C.—22

D.18

Answer: C

o Watch Video Solution

54. If two distinct tangents can be drawn from the Point (a,2) on

) x? y2 3
different branches of the hyperbola — — =— = 1 then (1) |a| < = (2)

9 16 2

2
lar| > 3 B)al >3M@)a=1

Alal <3/2
B.|ae] >2/3
Clal >3

D. none of these


https://dl.doubtnut.com/l/_OQgZLrvwLwAf
https://dl.doubtnut.com/l/_6j5xDEZX2KPq

Answer: A

° Watch Video Solution

55. A hyperbola passes through (2,3) and has asymptotes
3z —4y+5=0 and 12z + 5y — 40 = 0 . Then, the equation of its
transverse  axis is 77z — 21y —265 =0 2lx — 77y + 265 =0
2l — 77y — 265 = 021z + 77y — 265 =0

AT7z — 21y — 265 = 0

B.21lx — 77y + 265 =0

C.2lx — 77y — 265 =0

D.21xz + 77y — 265 = 0

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_6j5xDEZX2KPq
https://dl.doubtnut.com/l/_lxlA5a77Q2M5

2 2

56. From any point on the hyperbola — — " 1, tangents are drawn
a
2

2
to the hyperbola x_2 — y_2 = 2. The area cut-off by the chord of contact
a

on the asymptotes is equal to % (b) ab (c) 2ab (d) 4ab
Aa/2
B.ab
C.2ab

D. 4ab

Answer: D

o Watch Video Solution

57. The combined equation of the asymptotes of the hyperbola

2z + bxy + 2y> + 4z + 5y = Ois -

A2z> +5zy+ 20 +4x +5y+2=0

B.2z% + bxy + 2y> + 4z + 5y — 2 =0


https://dl.doubtnut.com/l/_JPZBSVynVgKm
https://dl.doubtnut.com/l/_FsbzOk9KY5uM

C.2z% +5zy+22 =0

D. none of these

Answer: A

° Watch Video Solution

58. The asymptotes of the hyperbola zy = hz + ky are (1)z — k = 0 and
y—h=02z+h=0and y+k=0 3z —k=0and y+h=0
()zr+k=0andy—h =0

A.x-k=0andy-h=0

B.x+h=0andy+k=0

C.x-k=0andy+h=0

D.x+k=0andy-h=0

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_FsbzOk9KY5uM
https://dl.doubtnut.com/l/_tlLyrA0ky93O

59.The center of a rectangular hyperbola lies on the line y = 2z If one of
the asymptotes is £ +y+c =0 , then the other asymptote is
6z +3y—4c=0(b) 3z +6y—5¢c=0 3x — 6y —c=0 (d) none of
these

A6z +3y—4c=0

B.3z + 6y —5c =0

C3xz—6y—c=0

D. none of these

Answer: D

o Watch Video Solution

60. The equation of a rectangular hyperbola whose asymptotes are z = 3

and y = 5 and passing through (7,8) is (a) zy — 3y + 5z + 3 = 0 (b)


https://dl.doubtnut.com/l/_tlLyrA0ky93O
https://dl.doubtnut.com/l/_YxQWOrcLJb65
https://dl.doubtnut.com/l/_0dhbUiZhgOWj

xy+3y+4zx+3=0 (c) xy—3y+5c—-3=0 (d)

zy—3y+5c+3=0

Azy—3y+5c+3=0

Bzy+3y+4z+3=0

Czy—3y+5z—-3=0

Dzy—3y—5x+3=0

Answer: D

o Watch Video Solution

61. If tangents OQ and OR are dawn to variable circles having radius r
and the center lying on the rectangular hyperbola zy = 1 , then the
locus of the circumcenter of triangle OQR is (O being the origin)

1
(@).zy = 4(b) zy = 1 zy = 1(d) none of these
A xy=4

B.xy=1/4


https://dl.doubtnut.com/l/_0dhbUiZhgOWj
https://dl.doubtnut.com/l/_GeJkewctCh0q

C.xy=1

D. none of these

Answer: B

° Watch Video Solution

62. Four points are such that the line joining any two points is

perpendicular to the line joining other two points. If three point out of

these lie on a rectangular hyperbola, then the fourth point will lie on

A. the same hyperbola

B. the conjugate hyperbola

C. one of the directrix

D. one of the asymptotes

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_GeJkewctCh0q
https://dl.doubtnut.com/l/_8jcI3WYskWmN

63. If SjandS, are the foci of the hyperbola whose length of the
transverse axis is 4 and that of the conjugate axis is 6, and S;andS, are
the foci of the conjugate hyperbola, then the area of quadrilateral
51535585, is 24 (b) 26 (c) 22 (d) none of these

A 24

B. 26

C. 22

D. none of these

Answer: B

o Watch Video Solution

64. Suppose the circle having equation z? + y? = 3 intersects the
rectangular hyperbola zy = 1 at points A, B, C, andD. The equation

z2 + y2 —3+A(zy—1) =0, € R, represents. a pair of lines


https://dl.doubtnut.com/l/_8jcI3WYskWmN
https://dl.doubtnut.com/l/_L6S0WmMVp0he
https://dl.doubtnut.com/l/_UMfqW5i0TVzQ

through the origin for A = — 3 an ellipse through A, B, C, andD for

A = — 3 a parabola through A, B, C,andD for A = — 3 a circle for
any A € R

A. a pair of lines through the origin for A = — 3

B. an ellipse through A,B,Cand Dfor A = — 3

C.a parabola through A/B,Cand Dfor A = — 3

D.acircleforany A € R

Answer: A

o Watch Video Solution

65. The equation to the chord joining two points (x1, y;)and(zs, y;) on

. z (]
the rectangular hyperbola zy = c® is: + =1
8 P Y T1 + T2 Y1+ Y
T T
FINE A +—Y (d)

1 — X2 Y1 — Y2 n + Y2 1+ x2

T n Y _ 1
Y — Y 1 — T2

LI S |

"z + T2 Y1+ Yo


https://dl.doubtnut.com/l/_UMfqW5i0TVzQ
https://dl.doubtnut.com/l/_jgdENcE4Ox3d

£ Y

B. + =1
r1 — T2 Y1 — Yo
c—2 4 Y
Y1+ Y T1 + T2
p.— % 4 Y

Y1 — Y Tl — T2

Answer: A

o Watch Video Solution

66. The locus of the foot of the perpendicular from the center of the

hyperbola zy = 1 on a variable tangent is (a) (m2 +y2)2 = 4zy (b)

1 7 1
(CE2 _y2) — §(c) (mZ _y2) — m(d) (CE2 _y2) — 1_6

A (m2 — y2)2 = 4y
B. (:1:2 + y2)2 = 2zy
C. (x2 + yz) = 4zy

D. (z* + y2)2 = 4y

Answer: D

[ -


https://dl.doubtnut.com/l/_jgdENcE4Ox3d
https://dl.doubtnut.com/l/_ZOgfE2hrjjzJ

| @J Watch Video Solution J

67. The curve zy = c¢(c > 0) and the circle z? + 3*> = 1 touch at two

points, then distance between the points of contact is

D. (d) none of these

Answer: B

o Watch Video Solution

68. Let C' be a curve which is the locus of the point of intersection of lines
z=2+m and my=4—m. Acrde s=(z—2)°+ (y+1)> =25

intersects the curve C at four points: P, Q, R,andS . If O is center of


https://dl.doubtnut.com/l/_ZOgfE2hrjjzJ
https://dl.doubtnut.com/l/_NS3a88o6Sx6W
https://dl.doubtnut.com/l/_0jqg2mTCcMZC

the curve C, then OP? + OP% 4+ OR? + 0S5? is (a) 50 (b) 100 (c) 25 (d)
25
2
A.50
B. 100

C. 25

D. 25/5

Answer: B

° Watch Video Solution

Multiple Correct Answers Type

1. If the circle 2% 4+ y? = a? intersects the hyperbola zy = ¢ at four
POintS P(wb y1)7 Q(w% y2)7 R(.’Bg, y3)’ and S(:l?4, y4)a then
Ty + 2+ 23 +24=0 Y1 +Y+ys +ys =0 1z = C*

Y1Yaysyy = C*


https://dl.doubtnut.com/l/_0jqg2mTCcMZC
https://dl.doubtnut.com/l/_UMd7DRpfSxNE

A.x1+$2+.’133+.'1,’4 :0

B.y1r +ty2+ys+ys =20
4

C.zixox3T4 = C

D. y192y3ys = C*

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

o Watch Video Solution

2. The equation (z — &) + (y — 8)* = k(lz + my + n)?® represents (a)
a parabola for k = (l2 + m2) - (b) an ellipse for 0 < k < (12 + mz) o
(c)a hyperbola for k > (12 + m2) ! (d) a point circle fork = 0

A.a parabola for k < (I + m?) o

B.an ellipse for 0 < k < (l2 + m2) !

C. a hyperbola for k > (l2 + m2) -

D. a point circle for k=0


https://dl.doubtnut.com/l/_UMd7DRpfSxNE
https://dl.doubtnut.com/l/_aAg4Q3JRzAYm

Answer: B::C::D

° Watch Video Solution

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

. 1/ 386 1/ 386 121 121
origin,then e = SETH (b)e = 13 LR = o (d) LR = N
Ao — 386
T 12
v/ 386
B.e = ———
13
C.LR=121/6
D.LR = 121/3
Answer: A::C

° Watch Video Solution

4, Show that the equation 92> —16y*> — 18z + 32y — 151 =0

represents a hyperbola.



https://dl.doubtnut.com/l/_aAg4Q3JRzAYm
https://dl.doubtnut.com/l/_RAalQSDHUFzW
https://dl.doubtnut.com/l/_IKfR55BJqWig

A. one of the directrixis z = 21/5
B. the length of latus rectum is 9 /2
C.fociare (6,1)and ( — 4, 1)

D. the eccentricity is 5/4

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

o Watch Video Solution

2 2
5.If a hyperbola passes through the foci of the ellipse :;—5 + % =1.lts

transverse and conjugate axes coincide respectively with the major and

minor axes of the ellipse and if the product of eccentricities of hyperbola

2 2

and ellipse is 1 then the equation of hyperbola is % — ?1J_6 = 1b. the
2 Y
equation of hyperbola is 9 % 1 c. focus of hyperbola is (5, 0) d.

focus of hyperbola is (5+/3, 0)

2y
A. the equation of hyperbolais — — —

9 16 !

2 g2
B. the equation of the hyperbolais — — — =1

9 25


https://dl.doubtnut.com/l/_IKfR55BJqWig
https://dl.doubtnut.com/l/_Ba6fVOMScJYx

C. the vertex of the hyperbola is (5, 0)

D. the vertex of the hyperbola is (5\/3, 0)

Answer: A::C

° Watch Video Solution

2 yz 22 yz
6. If the foci of —~ 7 = 1 coincide with the foci of — + — = 1 and
a

b? 25 9
the eccentricity of the hyperbola is 2, then a? + b*> = 16 there is no

director circle to the hyperbola the center of the director circle is (0O, 0).
the length of latus rectum of the hyperbola is 12

A.a® + b =16

B. there is no director circle to the hyperbola

C. the centre of the director circle is (0, 0)

D. the length of latus rectum of the hyperbola is 12

Answer: A::B::D

(e~ |


https://dl.doubtnut.com/l/_Ba6fVOMScJYx
https://dl.doubtnut.com/l/_lJMYJMQrPOjN

[ @ Watch Video Solution J

d 2
7. The differential equation % = 3—2 represents a family of hyperbolas

/3
(except when it represents a pair of lines) with eccentricity. (a) T (b)

) 2 5
ST 8

A.,/3/5
B.,+/5/3
C.,/2/5

0. /572

Answer: B::D

o Watch Video Solution

8. find the equation of parabola which is symmetric about y-axis,and

passes through point (2,-3).

o Watch Video Solution



https://dl.doubtnut.com/l/_lJMYJMQrPOjN
https://dl.doubtnut.com/l/_s3iNZsvAG9oT
https://dl.doubtnut.com/l/_7aCcolmyzXcb

9. If the ellipse 22 + 2y? = 4 and the hyperbola S = 0 have same end

points of the latus rectum, then the eccentricity of the hyperbola can be

T
A. cosec—

T
B. cosec—

C 9si i . T
. 2s1n. 3 —+ sin. 1

i T
D\/ﬁSll’lE—i—San

Answer: A::D

o Watch Video Solution

10. For which of the hyperbolas, can we have more than one pair of

2 2 2 2
perpendicular  tangents? % — % =1 (b) % — % = —1

22—y =4d)zy =44

[e]
[\S]

T )
A —
4 9


https://dl.doubtnut.com/l/_7aCcolmyzXcb
https://dl.doubtnut.com/l/_1cCl4FpCKUXa
https://dl.doubtnut.com/l/_RcmTfbCNpEgi

BB———= -1
4 9
Ca?—y?=4
D.xy = 44
Answer: B

° Watch Video Solution

1. The lines parallel to the normal to the curve zy =1 is/are (a)
3z +4y+5=0 (b)) 3x—-4y+5=0 (Jdz+3y+5=0 (d)
Jy—4x +5=0

Adz+4y+5=0

B.3x —4y+5=0

C4zr +3y+5=0

D.3y —4x +5=0

Answer: B::D

[ -


https://dl.doubtnut.com/l/_RcmTfbCNpEgi
https://dl.doubtnut.com/l/_mDRwxvfpHrUs

| @ Watch Video Solution J

12. From the point (2, 2) tangent are drawn to the hyperbola

2 2
% — % = 1. Then the point of contact lies in the (a) first quadrant (b)

second quadrant (c) third quadrant (d) fourth quadrant

A. first quadrant
B. second quadrant
C. third quadrant

D. forth quadrant

Answer: C::D

o Watch Video Solution

2 y2

13. For hyperbola 33_2 ) = 1, let n be the number of points on the
a

plane through which perpendicular tangents are drawn.


https://dl.doubtnut.com/l/_mDRwxvfpHrUs
https://dl.doubtnut.com/l/_4wG6RmC1PXUO
https://dl.doubtnut.com/l/_9ABpKFhycXn8

Alfn=1thene = /2
B.If ngt1,then 0 < e < /2.
C.Ifn=0,thene > /2.

D. none of these

Answer: A::B::C

o Watch Video Solution

14. Ifthe normal at P to the rectangular hyperbola z? — y? = 4 meets the

axes in G and g and C is the centre of the hyperbola, then

A.PG = PC
B. Pg = PC
C. PG = Pg
D.Gg = 2PC

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

~ ~


https://dl.doubtnut.com/l/_9ABpKFhycXn8
https://dl.doubtnut.com/l/_pPbOpERoE6rP

| ° Watch Video Solution

9
15. Find the equation of tangent to the hyperbola y = % which
x

passes through (0, 0) origin

Az +25y=0
B.x +y=20
Coz —y=0
D.x — 25y =0
Answer: A::B

° Watch Video Solution

16. Tangents which are parrallel to the line 2z + y 4+ 8 = 0 are drawn to

hyperbola > — y? = 3. The points of contact of these tangents is/are

A (2))


https://dl.doubtnut.com/l/_pPbOpERoE6rP
https://dl.doubtnut.com/l/_2TAFCJstlgQD
https://dl.doubtnut.com/l/_Kff3xchqK4Gm

(-2 -1
D.(—2,1)
Answer: B::D

o Watch Video Solution

17. Find the equations of the tangents to the hyperbola z? — 9y*> = 9
that are drawn from (3, 2).
A. equation of one of the tangents is x =3
B. equation of one of the tangents is 5z — 12y +9 =0
C.the area of triangle that these tangents form with their chord of
contact is 12 sq. untis
D. the area of triangle that these tangents form with their chord of

contact is 8 sq. units


https://dl.doubtnut.com/l/_Kff3xchqK4Gm
https://dl.doubtnut.com/l/_WVOOvsZYBJnf

Answer: A::B::D

o Watch Video Solution

18. Find the equation of the circle which passes through the points

(2, — 2),and (3,4) and whose centre lies on the linez + y = 2.

o Watch Video Solution

19. If P(a,B), the point of intersection of the ellipse

22y 22 Y2 1
—+=(1-€eH =1 d hyperbola — — ———— = i
22 + a2( e) an yperbola .2 2B — 1) 4|s

equidistant from the foci of the curves all lying in the right of y-axis then

A 2a = a(2e + E)

B.a —ea=FEa—a/2

Vet +24—3e
o 2

CE

Ve +12 — 3e

D.E =
2



https://dl.doubtnut.com/l/_WVOOvsZYBJnf
https://dl.doubtnut.com/l/_eQfwDRZ7gGpL
https://dl.doubtnut.com/l/_kq7PhJC7mwI2

Answer: B::C

o Watch Video Solution

1
20. A hyperbola having the transverse axis of length 3 unit is confocal

with the ellipse 3z% + 4y® = 12, then

2

A. Equation of the hyperbola is :16—5 —

y? 1
1 16

B. Eccentricity of the hyperbola is 4

1
C. Distance between the directries of the hyperbola is 3 units

15
D. Length of latus rectum of the hyperbola is > units

Answer: B::C::D

o Watch Video Solution

2. In XY plane, the path defined by the equation

+ + =0, is (a) a parabola if



https://dl.doubtnut.com/l/_kq7PhJC7mwI2
https://dl.doubtnut.com/l/_TiBEek9glEGz
https://dl.doubtnut.com/l/_xBlTFXDsHZPu

1

mza,k: —1,n =0(b)ahyperbolaifm=1,k= —1,n=0(c)a
pair of linesifm = k =n = 1(d) apairoflinesifm=k= —1,n=1
) 1
A.aparabolalfmZE,k: —1,n=0
B.a hyperbolaifm =1,k= —1,n =0

C.apairoflinesifm =k=n =1

D.apairoflinesifm =k= —1,n=1

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

o Watch Video Solution

22. A point moves such that the sum of the squares of its distances from
the two sides of length @’ of a rectangle is twice the sum of the squares
of its distances from the other two sides of length b. The locus of the

point can be:

A. a circle

B. an ellipse


https://dl.doubtnut.com/l/_xBlTFXDsHZPu
https://dl.doubtnut.com/l/_1qWr68J0SLxr

C. a hyperbola

D. a pair of lines

Answer: C::D

° Watch Video Solution

23. The equation of a hyperbola with co-ordinate axes as principal axes,
and the distances of one of its vertices from the foci are 3 and 1 can be

A 32 — y2 =3

B.z> — 3y +3=0

Cz?—3y2—-3=0

D. none of these

Answer: A::B

° Watch Video Solution



https://dl.doubtnut.com/l/_1qWr68J0SLxr
https://dl.doubtnut.com/l/_b0lNpj1AWy6U
https://dl.doubtnut.com/l/_Qx0rGU9EuDCX

24.Three points AB and C taken on rectangular hyperbola zy = 4 where

B( —2, —2)and C(6,2/3). The normal at Ais parallel to BC, then

A. circumcentre of AABC'is (2, — 2/3)
B. equation of circumcircle of AABC is
3z +3y? —12x +4y—40=0
. 2
C.orthocenter of AABC'is [ —, 2,/3
V3

D. none of these

Answer: A::B::C

o Watch Video Solution

2 2
25. A tangent is drawn at any point on the hyperbola — — L. 1. 1f

a’> b
this tangent is intersected by the tangents at the vertices at points P and

Q, then which of the following is/are true

A.S,S'P and Q are concyclic


https://dl.doubtnut.com/l/_Qx0rGU9EuDCX
https://dl.doubtnut.com/l/_W0mnyWGlAEce

B. PQ is diameter of the circle

C.S,S, P and Q forms rhombus

D. PQ is diagonal of acute angle of the rhombus formed by S,S',P and Q

Answer: A::B

° Watch Video Solution

26. If two tangents can be drawn the different branches of hyperbola

22 Y2 )
T 71 = 1from (a,a ),then

Aac(—20)
B.a € (0,2)
Caec(—o0, —2)

D.a € (2, )

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_W0mnyWGlAEce
https://dl.doubtnut.com/l/_WJOizkigaIcT

27.The director circle of a hyperbola is 2 + y? — 4y = 0. One end of the
major axis is (2,0) then a focus is (a) (v/3,2 — v/3) (b) ( — /3,2 + /3)
(©) (V6,2 — +/6) (d) (— v6,2 + /6)

A (V3,2 —+/3)

B.(—+/3,2++3)

C. (v6,2 — /6)

D. (— /6,2 + +/6)

Answer: C::D

o Watch Video Solution

2 2
28. The points on the ellipse % + ’1;—0 = 1 from which perpendicular
2 P
tangents can be drawn to the hyperbola 51" 1is/are

(/2


https://dl.doubtnut.com/l/_WJOizkigaIcT
https://dl.doubtnut.com/l/_5maALko71FvD
https://dl.doubtnut.com/l/_EipZMNH4CDHl

(V3 -3)
(343

Answer: A::B::C

o Watch Video Solution

Comorehension Type
2 2

1. Consider an elllpse — + 5 B2

at the extremities of minor axis of an ellipse and length of major axis of

= 1 Let a hyperbola is having its vertices

an ellipse is equal to the distance between the foci of hyperbola. Let e;
and e be the eccentricities of an ellipse and hyperbola respectively. Again
let A be the area of the quadrilateral formed by joining all the foci and A,
be the area of the quadrilateral formed by all the directrices. The relation

between e; and e3 is given by


https://dl.doubtnut.com/l/_EipZMNH4CDHl
https://dl.doubtnut.com/l/_nqBlBw5adlTB

A eey = 1
B.e%(l — e%) =1
C.e%(e% — 1) =1

D. 6162(1 — 6%) =1

Answer: B

o Watch Video Solution

2 2
2. Consider an elllpse — + 72

at the extremities of minor axis of the ellipse and the length of major axis

= 1(a > b). A hyperbola has its vertices

of the ellipse is equal to the distance between the foci of hyperbola. Let
e1 and ez be the eccentricities of ellipse and hyperbola, respectively. Also,
let A1 be the area of the quadrilateral fored by joining all the foci and A2
be the area of the quadrilateral formed by all the directries.

The relation between e; and es is given by

A.tan !
1-— e%


https://dl.doubtnut.com/l/_nqBlBw5adlTB
https://dl.doubtnut.com/l/_HJ1Cs2PcCuzP

€1

)
\W1ed
Ve -1

D.tan ' ,/1=¢

B.tan !

C.tan !

[l SV

Answer: C

° Watch Video Solution

2 2
3. Consider the ellipse Ej, m_2 + :Z—Z =1, (a > b). An ellipse E» passes
a

through the extremities of the major axis of E; and has its foci at the

ends of its minor axis.Consider the following property:Sum of focal

distances of any point on an ellipse is equal to its major axis. Equation of

E2 is

A2:1


https://dl.doubtnut.com/l/_HJ1Cs2PcCuzP
https://dl.doubtnut.com/l/_g1iVNwMRQUUB

D.5:2

Answer: D

o Watch Video Solution

X2 y2
4. Consider the hyperbola o 2= 1 and the circle
a
>+ (y—3)=09.
22 Y2
Also, the given hyperbola and the ellipse 1 + 16 = 1 are orthogonal

to each other.
The number of points on the hyperbola and the circle from which
tangents drawn to the circle and the hyperbola, respectively, are
perpendicular to each other is

Az —y =0

B.2° —9=10

C.9y% — 1922 =0

D. No common tangent.


https://dl.doubtnut.com/l/_g1iVNwMRQUUB
https://dl.doubtnut.com/l/_KbI5QbdCGdx6

Answer: B

o Watch Video Solution

X2 y2
5. Consider the hyperbola o " 7= 1 and the circle
a
2+ (y—3)=0.
2y
Also, the given hyperbola and the ellipse 1 + 16 = 1 are orthogonal

to each other.
The number of points on the hyperbola and the circle from which
tangents drawn to the circle and the hyperbola, respectively, are
perpendicular to each other is

A.O0

B.2

C.4

D.6

Answer: C

[ - 1


https://dl.doubtnut.com/l/_KbI5QbdCGdx6
https://dl.doubtnut.com/l/_TEXmDkF7IEbi

| @ Watch Video Solution J

2 2

6. Consider the hyperbola % — y_2 = land thecircle z? + (y — 3) = 9.
a
2y
Also, the given hyperbola and the ellipse 11 + 16 = 1 are orthogonal

to each other.
Combined equation of pair of common tangents between the hyperbola
and the circle is given be: (Nz?—y*=0 (22 —-9=0 (3).
9y2 — 1922 =0 (4).No common tangent.

Az +y*+52x—3y=0

B.z’ +3° +5x+3y=0

Ca?—y?+5z—3y=0

D.z? —y* + 3z £ 3y =0

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_TEXmDkF7IEbi
https://dl.doubtnut.com/l/_GbI0nJYKMSB4

7. The locus of the foot of perpendicular from my focus of a hyperbola
upon any tangent to the hyperbola is the auxiliary circle of the hyperbola.
Consider the foci of a hyperbola as ( — 3, — 2) and (5,6) and the foot of
perpendicular from the focus (5, 6) upon a tangent to the hyperbola as (2,
5).
The conjugate axis of the hyperbola is

A 44/11

B.24/11

C.44/22

D.24/22

Answer: D

o Watch Video Solution

8. The locus of the foot of perpendicular from my focus of a hyperbola

upon any tangent to the hyperbola is the auxiliary circle of the hyperbola.


https://dl.doubtnut.com/l/_Pirn7UW4x7c8
https://dl.doubtnut.com/l/_bstMfylodOOz

Consider the foci of a hyperbola as ( — 3, — 2) and (5,6) and the foot of
perpendicular from the focus (5, 6) upon a tangent to the hyperbola as (2,
5).
The directrix of the hyperbola corresponding to the focus (5, 6) is

A2 +2y—1=0

B.2r + 2y — 11 =0

C2x +2y—7=0

D.2z +2y—9=0

Answer: B

o Watch Video Solution

9. The locus of the foot of perpendicular from my focus of a hyperbola
upon any tangent to the hyperbola is the auxiliary circle of the hyperbola.
Consider the foci of a hyperbola as ( — 3, — 2) and (5,6) and the foot of

perpendicular from the focus (5, 6) upon a tangent to the hyperbola as (2,


https://dl.doubtnut.com/l/_bstMfylodOOz
https://dl.doubtnut.com/l/_mrlzOuZFJB0G

5).

The point of contact of the tangent with the hyperbola is
A.(2/9,31/3)
B.(7/4,23/4)
C.(2/3,9)

D.(7/9,7)

Answer: C

o Watch Video Solution

10. Let P(z,y) is a variable point such  that
‘\/(w D+ (r-2' @5+ (y-5)°| =3 .  which
represents hyperbola. The eccentricity e' of the corresponding conjugate
h bI'(A)5(B)4(C)5(D)3
yperbolais (A) = (B) 5 (C) = W
A5/3

B.4/3


https://dl.doubtnut.com/l/_mrlzOuZFJB0G
https://dl.doubtnut.com/l/_fZEEWI1bZBQU

C.5/4

D.3//7

Answer: C

o Watch Video Solution

n. Let P(z,y) is a variable point such that

’\/(m_1)2+(y_2)2_\/(“"_5)2+(y—5)2 =3 ,  which

represents hyperbola. The eccentricity e' of the corresponding conjugate

hyperbola is (A) > (B) 4 (@) > (D)
37374y

2 55
4
5

\]
~ " ~—_
[\
|
DO

-
2 7

4
D. none of these

Answer: D

[ o~ |


https://dl.doubtnut.com/l/_fZEEWI1bZBQU
https://dl.doubtnut.com/l/_u38JwB1FvvG5

[ W Watch Video Solution J

let P(xz,y) is a variable point such  that

2.
‘\/(x—1)2+(y—2)2—\/(w—5)2+(y—5)2 —3 ,  which

represents hyperbola. The eccentricity e' of the corresponding conjugate

. 5 4 5 3
hyperbola is (A) 3 (B) — (C) — (D) —

34 R
A.tan"1(4/3)
B.tan"'(3/4)
C.tan *(5/3)

D.tan"*(3/5)

Answer: B

o Watch Video Solution

13. In a hyperbola, the portion of the tangent intercepted between the

asymptotes is bisected at the point of contact.


https://dl.doubtnut.com/l/_u38JwB1FvvG5
https://dl.doubtnut.com/l/_7ygNpjgvzmJu
https://dl.doubtnut.com/l/_PjumlmV2geMz

Consider a hyperbola whose center is at the origin. A line x +y = 2
touches this hyperbola at P(1,1) and intersects the asymptotes at A and B
such that AB = 64/2 units.
The equation of the pair of asymptotes is

A 5zy 4+ 222 + 2y =0

B.32% + 4y® + 6zy =0

C.2z% + 2y2 —b5zy=0

D. none of these

Answer: A

o Watch Video Solution

14. In a hyperbola, the portion of the tangent intercepted between the
asymptotes is bisected at the point of contact.
Consider a hyperbola whose center is at the origin. A line z 4y = 2

touches this hyperbola at P(1,1) and intersects the asymptotes at A and B


https://dl.doubtnut.com/l/_PjumlmV2geMz
https://dl.doubtnut.com/l/_828IZS5UHNny

such that AB = 64/2 units.

The equation of the pair of asymptotes is

4

A sin~ 11, =
Sin 5
2

B.sin ! —
Sin 5
3
C.sin"'. —
Sin 5

D. none of these

Answer: C

o Watch Video Solution

15. In a hyperbola, the portion of the tangent intercepted between the
asymptotes is bisected at the point of contact.

Consider a hyperbola whose center is at the origin. A line z + y = 2
touches this hyperbola at P(1,]) and intersects the asymptotes at A and B
such that AB = 64/2 units.

The equation of the tangent to the hyperbolaat ( — 1,7/2) is


https://dl.doubtnut.com/l/_828IZS5UHNny
https://dl.doubtnut.com/l/_xRf0QzjWQ5lc

Abdz +2y=2

B.3z +2y=14

C3z +4y =11

D. none of these

Answer: B

o Watch Video Solution

16. A point P moves such that sum of the slopes of the normals drawn
from it to the hyperbola xy=16 is equal to the sum of ordinates of feet of

normals. The locus of P is a curve C

A (A) 2% = 4y
B.(B) 2% = 16y
C.(Q)z? =12y

D. (D) y2 = 8z


https://dl.doubtnut.com/l/_xRf0QzjWQ5lc
https://dl.doubtnut.com/l/_6IRjifgpKbRt

Answer: B

° Watch Video Solution

17. A point P moves such that the sum of the slopes of the normals drawn
from it to the hyperbola xy = 16 is equal to the sum of ordinates of feet of
normals . The locus of P is a curve C.

If the tangent to the curve C cuts the corrdinate axes at A and B, then the

locus of the middle point of AB is

A z? = 16y
B.z? = 2y
Cz?+2y=0
D.z2 + 4y =0
Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_6IRjifgpKbRt
https://dl.doubtnut.com/l/_Z3U7GZGYwjwn
https://dl.doubtnut.com/l/_iO9kFj376KnM

18. A point P moves such that the sum of the slopes of the normals drawn
from it to the hyperbola xy = 16 is equal to the sum of ordinates of feet of
normals . The locus of P is a curve C.

the equation of the curve C'is

o Watch Video Solution

19. A triangle has its vertices on a rectangular hyperbola. Prove that the

orthocentre of the triangle also lies on the same hyperbola.

Azy—1l=z—y

Bzy+1l=2+y

C2zy=2x+vy

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_iO9kFj376KnM
https://dl.doubtnut.com/l/_oHJbzJkufRXn
https://dl.doubtnut.com/l/_Hic74EkOs1Oz

20. A triangle has its vertices on a rectangular hyperbola. Prove that the

orthocentre of the triangle also lies on the same hyperbola.

Azy=2z+y—2

B.2zy =2 +2y+ 5

Cxy=z+y+1

D. none of these

Answer: C

o Watch Video Solution

21. A triangle has its vertices on a rectangular hyperbola. Prove that the

orthocentre of the triangle also lies on the same hyperbola.

A 4

B.O

C.3


https://dl.doubtnut.com/l/_Hic74EkOs1Oz
https://dl.doubtnut.com/l/_dwIc6HzCuID7

D. 2

Answer: D

° Watch Video Solution

Matrix Mathc Type

X2 2
1. Let the foci of the hyperbola — — v - 1 be the vertices of the
A? B?
ellipse —2 + Z—z = 1 and the foci of the ellipse be the vertices of the
a

hyperbola. Let the eccentricities of the ellipse and hyperbola be ez and

ey, respectively. Then match the following lists.

&2

° View Text Solution

2. Match the following lists:

&2



https://dl.doubtnut.com/l/_dwIc6HzCuID7
https://dl.doubtnut.com/l/_ISmj4Jp8SZ0v
https://dl.doubtnut.com/l/_Nn8u93Gw7bDX

l o View Text Solution

3. Match the following lists:

List I

List II

a. Four lines x + 3y — 10 =0, x + 3y —
20=0,3x—y+5=0,and3x—y—5
= 0 form a figure which is

. a quadrilateral

which is neither
a parallelogram
nor a trapezium

b. The points A(1, 2), B2, -3),
C(=1, =5), and D(— 2, 4) in order
are the vertices of

. a parallelogram

c. The lines 7x +3y—33=0,3x— Ty +
19=0,3x—7y—10,and 7x + 3y —4
=0 form a figure which is

. arectangle of

area 10 sq. units

d. Four lines 4y —3x —7=0,3y —4x +
7=0,4y—3x—21=0,3y—4x+ 14
= 0 form a figure which is

. asquare

° Watch Video Solution

4. Match the following lists:

&2

° View Text Solution



https://dl.doubtnut.com/l/_Nn8u93Gw7bDX
https://dl.doubtnut.com/l/_UM9RJw5FMxxv
https://dl.doubtnut.com/l/_cG189P3f0gIs

5. Match the following lists:

| List I List I1
a. Four lines x + 3y — 10 = 0, x + 3y — | p. a quadrilateral
20=0,3x—y+5=0,and3x—y—5 which is neither
= 0 form a figure which is a parallelogram

nor a trapezium

b. The points A4(1, 2), B(2, —3), | q. aparallelogram
C(=1, =5), and D(— 2, 4) in order
are the vertices of

c. The lines 7x + 3y —33=0,3x—7y+ | r. arectangle of
19=0,3x—7y—10,and 7x + 3y — 4 area 10 sq. units
=0 form a figure which is

d. Four lines 4y —3x —7=0,3y—4x+ | s. asquare
7=0,4y—3x—21=0,3y—4x+14
= 0 form a figure which is

o Watch Video Solution

6. Consider all possible permutations of the letters of the word

ENDEANOEL. Match the statements/ expressions in column | with the


https://dl.doubtnut.com/l/_6x9kZBEGmBNu
https://dl.doubtnut.com/l/_nzfrwlOpJloz

statement/expressions in

- Column 1 Column I1

(A) The number of permutations (p) 5!
containing the word ENDEA is

(B) The number of permutations in (q) 2 x5!
which the letters E occurs in the
first and the last positions, is

(C) The number of permutations in (r) 7 x5!
which none of the letters D, L, N
occurs in the last five positions, is

(D) The number of permutations in (s) 21 x5!

which the letters A, E, O occur only

in odd positions, is

° Watch Video Solution

7. Match the following and mark the correct options

Animal

Respiratory Orga

SESEEIES

Earthworm

Aquatic Arthropods
Fishes
Birds/Reptiles

A. (I1) (iii) (R)

B. (IV) (iv) (S)

i. Moist cuticle
ii. Gills

iii. Lungs

iv. Trachea



https://dl.doubtnut.com/l/_nzfrwlOpJloz
https://dl.doubtnut.com/l/_TMHMG9sXvflj

C. (IV) (iii) (S)

D. (1) (iv) (R)

Answer: D

o Watch Video Solution

8. Match the items of colums | and II.

- Column- [ cotman |
(P) |Z for ideal i
eal gas behaviour ) 3/8
(Q) |Z for real gas at low pressure (2) Pb
1+ —
[ *n) W
(R) |Z for real gas at high pressure 3) 1 \
(S) |Z for critical state @) (1_ a !
l RTV
A. (1) (i) (P)

B. (IN) (i0) (Q)

C. (1) (iv) (R)

D. (1) (i) (Q)

Answer: A



https://dl.doubtnut.com/l/_TMHMG9sXvflj
https://dl.doubtnut.com/l/_FyEKKF3CEEPk

o Watch Video Solution

9. Lists I, Il and Il contains conics, equation of tangents to the conics and
points of contact, respectively.

Lo

For a = 4/2 if a tangent is drawn to a suitable conic (List 1) at the point
of contact ( — 1, 1), which of the following options is the only CORRECT

combination for obtaining its equation?

A.(IN) (i) (Q)
B. (IN1) (i) (P)
C. (1) (i) (P)

D. (1) (ii) (Q)

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_FyEKKF3CEEPk
https://dl.doubtnut.com/l/_0SHbEPIc7W20

10. The equivalent capacitance between points A and B will be

&2

AP—-I1IV.Q—II,R—I,S— III

B.P—1V,Q — II[,R—~ 1,5 — II

CP—IV,Q—I,R—III,S— II

D.P—III,Q —-IV,R—II,S — 1

Answer: B

o Watch Video Solution

Numerical Value Type

1. The eccentricity of the hyperbola

° Watch Video Solution



https://dl.doubtnut.com/l/_fQ7zw2j6pW25
https://dl.doubtnut.com/l/_jSS4B3YmGrJn

2

x
2. If y = maz + c is tangent to the hyperbola — - v —
a

eccentricity 5, then the least positive integral value of m is

o Watch Video Solution

3. Consider the graphs ofy = Az? and y? + 3 = 22 + 4y, where A is a
positive constant and z,y € RNumber of points in which the two

graphs intersect, is

o Watch Video Solution

4. If
4z —v2) + Ay —+v3) =45 and (z — v2)" —4(y—v3) =5

cut orthogonally, then integral value of A is

o Watch Video Solution



https://dl.doubtnut.com/l/_lhilqbFgMy0a
https://dl.doubtnut.com/l/_WvUbP7tzSogq
https://dl.doubtnut.com/l/_1wBLrOSvHc01

5. If the hyperbola 2> — y? = 4 is rotated by 45° in the anticlockwise

direction about its center keeping the axis intact, then the equation of

2

the hyperbola is zy = a?, where a? is equal to

° Watch Video Solution

6. nd are inclined at avgicsTangents are drawn from the point («, ) to
the hyperbola 3z% — 2y> = 6 and are inclined atv angle § and ¢ to the x-

axis.If tan 0. tan ¢ = 2, prove that 62 —2a% —T.

° Watch Video Solution

7.The area of triangle formed by the tangents from the point (3, 2) to the

hyperbola 2> — 9y® = 9 and the chord of contact wirt. the point (3, 2)

° Watch Video Solution



https://dl.doubtnut.com/l/_SEnhDWX3LnsU
https://dl.doubtnut.com/l/_883sTMo7d18X
https://dl.doubtnut.com/l/_frA3pp2ZBNwR
https://dl.doubtnut.com/l/_3HywYEj7yOD6

8. The values of 'm' for which a line with slope m is common tangent to

2 2

the hyperbola —- — e 1 and parabola y* = 4ax can lie in interval:
a

o Watch Video Solution

9. If tangents drawn from the point (a,2) to the hyperbola

.’22

16~ % = 1 are perpendicular, then the value of a’is

o Watch Video Solution

2 2 2 2
10. If radii of director circles of — + v =1 and z vy _ =1 are

b? a? b

2r and r respectively, let eg and ep are the eccentricities of ellipse and

hyperbola respectively, then

° Watch Video Solution

M. If L is the length of the latus rectum of the hyperbola for which

x = 3andy = 2 are the equations of asymptotes and which passes


https://dl.doubtnut.com/l/_3HywYEj7yOD6
https://dl.doubtnut.com/l/_YStGeS6bxMk0
https://dl.doubtnut.com/l/_ZFxP2gNWJPGZ
https://dl.doubtnut.com/l/_GKh9aslJ2xht

through the point (4, 6), then the value of i is
V2

o Watch Video Solution

z2 P oo
12. If the angle between the asymptotes of hyperbola pramiy =1is 3
a

then the eccentricity of conjugate hyperbola is

° Watch Video Solution

9 2
13. If the chord z cosa + ysina = p of the hyperbola :f_ﬁ - Z;_g =1

subtends a right angle at the center, and the diameter of the circle,

concentric with the hyperbola, to which the given chord is a tangent is d,

then the value of % is

° Watch Video Solution

2 2
14.The line 2z + y = 1 is tangent to the hyperbola — — Z_2 = 1. If this
a

line passes through the point of intersection of the nearest directrix and


https://dl.doubtnut.com/l/_GKh9aslJ2xht
https://dl.doubtnut.com/l/_y1xM9sSHd5tW
https://dl.doubtnut.com/l/_xIDsmI0L5tDK
https://dl.doubtnut.com/l/_av1MLZHTmBfc

the x-axis, then the eccentricity of the hyperbola is

° Watch Video Solution

1. The eccentricity of the hyperbola whose length of the latus rectum is

equal to 8 and the length of its conjugate axis is equal to half of the

distance between its foci, is :

A@)4//3
B.(b)2/+/3
C.(c) /3

D.(d)4/3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_av1MLZHTmBfc
https://dl.doubtnut.com/l/_513fYrYs1Ziv
https://dl.doubtnut.com/l/_KAOSnvYgylIb

2. A hyperbola passes through the point (\/5, \/3) and has foci at
( + 2, 0). Then the tangent to this hyperbola at P also passes through
the point:

A@ (-2, —3)

B.(b) (3v/2,2y/3)

C.(9) (2v2, 34/3)

D. (d) (v/3, v/2)

Answer: C

° Watch Video Solution

3. Tangents are drawn to the hyperbola 4z> — y? = 36 at the points P
and Q. If these tangents intersect at the point T(0,3) then the area (in sq
units) of A PTQis

A.36/5

B.45,/5


https://dl.doubtnut.com/l/_KAOSnvYgylIb
https://dl.doubtnut.com/l/_LF6LdQqRExUp

C.54./3

D. 60+/3

Answer: B

° Watch Video Solution

2
1. Let P(6,3) be a point on the hyperbola — — b_2

= 1If the normal at
a2

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

hyperbola is

War

B.,/3/2
C. V2
D./3


https://dl.doubtnut.com/l/_LF6LdQqRExUp
https://dl.doubtnut.com/l/_TxiqP8VIhRSa

Answer: B

o Watch Video Solution

2. An ellipse intersects the hyperbola 22 — 2y =1 orthogonally. The
eccentricity of the ellipse is reciprocal to that of the hyperbola. If the axes
of the ellipse are along the coordinate axes, then (a) the foci of ellipse are
( =1, 0) (b) equation of ellipse is z? + 2y* = 2 (c) the foci of ellipse are
(t2, 0) (d) equation of ellipse is (w22y)

A. the equation of the ellipse is 2 + 2y* = 1

B. the foci of the ellipse are ( £ 1, 0)

C. the equation of the ellipse is 2% + 2y = 4

D. the foci of the ellipse are ( £ /2, 0)

Answer: A::B

o Watch Video Solution



https://dl.doubtnut.com/l/_TxiqP8VIhRSa
https://dl.doubtnut.com/l/_8OG5JjF2adeA
https://dl.doubtnut.com/l/_OBeQWarPquC4

3. about to only mathematics

:132

2
A. the equation of the hyperbola is 3 y? =1
B. a focus of the hyperbola is (2,0)
iy 2
C. the eccentricity of the hyperbola is —
V3

D. the equation of the hyperbola is w2 -3y’ =3

Answer: B::D

° Watch Video Solution

2 2
x
4. Tangents are drawn to the hyperbola 9 yo_ 1 parallet to the

4
sraight line 2z — y = 1. The points of contact of the tangents on the

9 1 9 1
hyperbol A | —,— ] @ . — ] (
yperbola are (A) (2\/5 \/5) (B) ( e \/5) Q)
(3v/3, —2v2) (D) ( — 3v/3,2V2)


https://dl.doubtnut.com/l/_OBeQWarPquC4
https://dl.doubtnut.com/l/_DGjlAQvSRaL3

C. (3v3, —2v?2)
D. (3v/3, —2V72)

Answer: A::B

° Watch Video Solution

5. Find the -equations of the tangent and the normal to

162> + 9y* = 144 at (2, y;) wherez; = 2andy; > 0.

dl 1
A— =1— — f >1
da}l 3:13% or I
B. ;im = e for z; > 1
1 3 a:% -1
Ci:1+— for z; > 1
dﬂ?l x%
dm
— = — fi 0
d’yl 3 or ri >

Answer: A::B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_DGjlAQvSRaL3
https://dl.doubtnut.com/l/_abtkyqSIpsFk
https://dl.doubtnut.com/l/_8xFz9ALRD0FG

2 2
6.1f 2z —y+ 1 = 0 is a tangent to the hyperbola 3:_2 — 31/_6 = 1 then
a

which of the following CANNOT be sides of a right angled triangle?

A. (a) 2a,4,1
B.(b) 2a, 8, 1
C.(c) a, 4,1

D.(d) a,4,2

Answer: B::C::D

° Watch Video Solution
2 2

Comprehension Type
()

1.The circle 2 4+ y* — 8z = 0 and hyperbola % - = 1lintersect at

the points A and B. Equation of a common tangent with positive slope to

the circle as well as to the hyperbola is


https://dl.doubtnut.com/l/_8xFz9ALRD0FG
https://dl.doubtnut.com/l/_Het9pEvu7IjS

A2z — /5y —20=0
B.2z — /5y +4=0
C3z —4y+8=0

D.4z — 3y +4=0

Answer: B

o Watch Video Solution

2 2

x
2.The circle z° + y* — 8z = 0 and hyperbola 5 yz = 1 intersect at

the points A and B. Then the equation of the circle with AB as its diameter
is

Aazi+y —122+24=0

B.b.2z®> + ¢+ 12z +24 =0

Ceczl4+y>+24x —12=0

D.d.z®> +y? — 242 —12=0


https://dl.doubtnut.com/l/_Het9pEvu7IjS
https://dl.doubtnut.com/l/_uYk7XBTQhtVY

Answer: A

° Watch Video Solution

3. Consider a hyperbola zy = 4 and a line y = 2z = 4. O is the centre of
hyperbola. Tangent at any point P of hyperbola intersect the coordinate
axes at A and B.
Locus of circumcentre of triangle OAB is

A. an ellipse with eccentricity —

B. a parabola

C. a hyperbola with eccnetricity 1/2

D. a circle

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_uYk7XBTQhtVY
https://dl.doubtnut.com/l/_J9XnXKp7lwIz

4. Consider a hyperbola zy = 4 and a line y = 2x = 4. O is the centre of
hyperbola. Tangent at any point P of hyperbola intersect the coordinate
axes at A and B.

Shortest distance between the line and hyperbola is

8,/2
A 3V2

Answer: B

o Watch Video Solution

5. Consider a hyperbola zy = 4 and a line y = 2z = 4. O is the centre of
hyperbola. Tangent at any point P of hyperbola intersect the coordinate

axes at A and B.


https://dl.doubtnut.com/l/_fAVM0ohknVrq
https://dl.doubtnut.com/l/_hxKu79rOBm0Q

Let the given line intersects the x-axis at R. if a line through R. intersect

the hyperbolas at S and T, then minimum value of RS x RT is

A2

B.4

C.6

D.8

Answer: D

o Watch Video Solution

(e-7" (+3)° _

. 7 1. The line

6. Consider a hyperbola:

3z — 2y — 25 = 0, which is not a tangent, intersect the hyperbola at

11
H(?, — 7) only. A variable point P(a +7, 0% — 4) Va € R exists in

the plane of the given hyperbola.

The eccentricity of the hyperbola is


https://dl.doubtnut.com/l/_hxKu79rOBm0Q
https://dl.doubtnut.com/l/_eWI3eWbXd2F2

Answer: C

o Watch Video Solution

. (2-7° (@+3)° .
7. Consider a hyperbola: . — 72 = 1. The line

3z — 2y — 25 = 0, which is not a tangent, intersect the hyperbola at

11
H(?, — 7) only. A variable point P(a +7,a% — 4) Va € R exists in

the plane of the given hyperbola.

The eccentricity of the hyperbola is

A. (2, )

B.( — o0, —2)

c 11
"\ 272

D. None of these


https://dl.doubtnut.com/l/_eWI3eWbXd2F2
https://dl.doubtnut.com/l/_nAErmpUCb6ar

Answer: D

° Watch Video Solution

Single Correct Answer Type

1 The locus of P(z,y) such that

\/x2+y2+8y+16—\/a:2+y2—6a:+9=5, is

A. hyperbola
B. circle
C. finite line segment

D. infinite ray

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_nAErmpUCb6ar
https://dl.doubtnut.com/l/_28NteJkjR9Gx

2. The distance of the focus of 2% — y2 = 4, from the directrix, which is

nearer to it, is

A 22
B. /2
C.4/2

D. 81/2

Answer: B

o Watch Video Solution

36 2 1 is a hyperbola, then which of the following points lie

on hyperbola?
A (3,1)

B.(—3,1)

c.(5,2)


https://dl.doubtnut.com/l/_LNiEbk7iCs3P
https://dl.doubtnut.com/l/_jphAxvJxSS7b

D. (10, 4)

Answer: D

° Watch Video Solution

4. The elli x2+y2—1 d the hyperbola %o — Y- _ 1 have |
- The ellipse 5= + 7= = 1 and the hyperbola 5= — —= = 1 have in

common

A. centre and vertices only
B. centre, foci and vertices
C. centre, foci and directrices

D. centre only

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_jphAxvJxSS7b
https://dl.doubtnut.com/l/_LktmbI0zxqB4

5. The equation to the hyperbola having its eccentricity 2 and the

distance between its foci is 8 is

no

2 oy
2 2
. L _ Y
4 12
2 2
T YL
8 2
2 2
.2 ¥
16 9
Answer: B

o Watch Video Solution

6. If the centre, vertex and focus of a hyperbola be (0,0), (4,0) and (6,0)

respectively, then the equation of the hyperbola is

A dz? — 5y = 8
B. 4z? — 5y® = 80

C.5z% — 4y% = 80


https://dl.doubtnut.com/l/_jPAVcctyJP26
https://dl.doubtnut.com/l/_391gKjwyTdnG

D.5x? — 4y? = 8

Answer: C

° Watch Video Solution

7. The equation + =1 represents a hyperbola when

a <X <bthen(b—a)

A3

B.4

C.5

D.6

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_391gKjwyTdnG
https://dl.doubtnut.com/l/_Xuwd6AijNNsa

8 |If eand e’ are the eccentricities of the hyperbola

332 y2 y2 mz ) 1
g — b_2 =1 and b_2 — ? = 1, then the point (E’

crde(Az? +3y> =1z + 2 =21z + > =3D) x> +y? =4

1 ..
) lies on the

’

Azi+yi=1
B.a:2—l—y2 =2
Czl+y*=3
D.z? +y* =4
Answer: A

o Watch Video Solution

2
9. the eccentricity of the hyperbola — — — = 11is

16 25

° Watch Video Solution



https://dl.doubtnut.com/l/_7UhZ3yyL1EYB
https://dl.doubtnut.com/l/_PaL1eLbsKK79

10. The length of the transverse axis of the hyperbola
922 — 16y? — 18z — 32y — 151 = O'is

A.8

B.2

C.6

D.2

Answer: A

o Watch Video Solution

1. A hyperbola has centre 'C" and one focus at P(6,8). If its two
directrixes are 3z + 4y + 10 = 0 and 3z + 4y — 10 = O then CP =

A 14

B.8

C.10


https://dl.doubtnut.com/l/_cWKeGyzceG7Q
https://dl.doubtnut.com/l/_A19zyeqKWi87

D.6

Answer: C

° Watch Video Solution

2 2 132

Y .
12. If the foci of 1_6 + = 1 and ? -5 = 1 coincide, the value of a

is

A3
B.2
!
V3
V3

D.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_A19zyeqKWi87
https://dl.doubtnut.com/l/_PsTu8m9RkJ08

13. A rectangular hyperbola of latus rectum 4 units passes through (0,0)

and has (2,0) as its one focus. The equation of locus of the other focus is

A z? +y? = 36
B.z? + ¢y =4
Ca?—y> =4
D.z? 4+ 9> =9
Answer: A

o Watch Video Solution

14. I the curves 2% — y> = 4 and zy = /b intersect at points A and B,
then the possible number of points (s) C on the curve 2> — y? = 4 such
that triangle ABC is equilateral is

A.0

B.1


https://dl.doubtnut.com/l/_qjNXRNauBRne
https://dl.doubtnut.com/l/_O0c6zhrs7QZ0

C.2

D.4

Answer: A

° Watch Video Solution

15. The point (3tan(é 4+ 60° ), 2tan(f + 30°)) lies on the conic, then its

centre is (6 is the parameter)

A (—3v/3,2¢/3)
B. (3v/3, —2¢/3)
C.(—3y3, —23)

D. (0,0)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_O0c6zhrs7QZ0
https://dl.doubtnut.com/l/_bjp6LQCP7xz8
https://dl.doubtnut.com/l/_gARAFThX6xc7

16. The equation of a tangent to the hyperbola 3z% — y? = 3, parallel to

theliney = 2z + 4is

Ay=2z+3
B.y=2x+1
Cy=2z+4
D.y =2z + 2
Answer: B

o Watch Video Solution

x+9
17. A tangent to the hyperbola y = = 1 5 passing through the origin is

Az +25y=0
B.5z +y=20
Coz —y=0

D.z — 25y =0


https://dl.doubtnut.com/l/_gARAFThX6xc7
https://dl.doubtnut.com/l/_4hVZt2Ptm0w3

Answer: A

° Watch Video Solution

18. The absolute value of slope of common tangents to parabola y? = 8z
and hyperbola 3z% —y? = 3is

Al

B.2

C.3

D.4

Answer: B

° Watch Video Solution

19. For the hyperbola zy = 8 any tangent of it at P meets co-ordinates at

Q and R then area of triangle CQR where 'C' is centre of the hyperbola is


https://dl.doubtnut.com/l/_4hVZt2Ptm0w3
https://dl.doubtnut.com/l/_V98cRg9fuUpS
https://dl.doubtnut.com/l/_pzjcC1hdkEMI

A.16 sq. units

B. 12 sq. units

C. 24 sq. units

D. 18 sq. units

Answer: A

o Watch Video Solution

z2 2

20.The tangents and normal at a point on 2 72 1 cut the y-axis A

and B. Then the circle on AB as diameter passes through the focii of the

hyperbola

A. one of the vertex of the hyperbola

B. one of the foot of directrix on x-axis of the hyperbola

C. foci of the hyperbola

D. none of these


https://dl.doubtnut.com/l/_pzjcC1hdkEMI
https://dl.doubtnut.com/l/_hC7aCrN1yBao

Answer: C

° Watch Video Solution

21.If 42% + py? = 45 and z? — 4y = 5 cut orthogonally, then the value
ofpis

A1/9

B.1/3

C.3

D.9

Answer: D

° Watch Video Solution

2 2

22. A tangent drawn to hyperbola — — L lat P(
a? b

™

6) forms a

triangle of area 3a? square units, with coordinate axes, then the squae of


https://dl.doubtnut.com/l/_hC7aCrN1yBao
https://dl.doubtnut.com/l/_9SjNiMB6zPmC
https://dl.doubtnut.com/l/_BI0jyHhrNy9Y

its eccentricity is equal to

A 15

B.16

D.18

Answer: C

o Watch Video Solution

23. If m is the slope of a tangent to the hyperbola

x2 y2
o — pERNT = 1wherea > b > 1when

A (a +bym? + ab > (a + b)®
B.(a + b)’m + ab > (a + b)
C.abm? + (a + b) > (a + b)?

D. (a + b)m? + a2b® > (a + b)®


https://dl.doubtnut.com/l/_BI0jyHhrNy9Y
https://dl.doubtnut.com/l/_dzLALO7SqVaj

Answer: A

° Watch Video Solution

2 2
24.Two tangents to the hyperbola — — v _ 1, having slopes 2 and m

25 9

where (m # 2) cuts the axes at four concyclic points then the slope m

is/are

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_dzLALO7SqVaj
https://dl.doubtnut.com/l/_TwVY1bjcKARF

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

A 115z — 117y = 17

B. 1252 — 48y = 481

C. 127z + 33y = 341

D. 15z — 121y = 105

Answer: B

o Watch Video Solution

26. If a chord joining P(asech,atanf), Q(aseca,atanca) on the
hyperbola 2 — y2 =a? is the normal at P, then tana is (a)
1:21110(4sec2 0 + 1) (b) tan0(4 sec? 6 — 1) (c) tan0(2 sec? § — 1) (d)

tan0(1 — 2sec? 0)

A. tan0(4 sec® 6 + 1)


https://dl.doubtnut.com/l/_sh8Ehp3CMBcM
https://dl.doubtnut.com/l/_jcIrhquIZUTP

B. 1:a,n0(4sec2 0 — 1)
C. tan0(2 sec’ § — 1)

D. tan0(1 — 2sec? 9)

Answer: B

° Watch Video Solution

27.The number of normal (s) of a rectangular hyperbola which can touch

its conjugate is equal to

A.O

B.2

C.4

D.8

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_jcIrhquIZUTP
https://dl.doubtnut.com/l/_SFjvbZsYCguV

28. If the normal at a point P to the hyperbola meets the transverse axis

at G, and the value of SG/SP is 6, then the eccentricity of the hyperbola is

(where S is focus of the hyperbola)

A.2

B.4

C.6

D.8

Answer: C

o Watch Video Solution

2 2
29. If the normal at P(asecf, btan6) to the hyperbola A

a? b2

meets the transverse axis in G then minimum length of PG is

A —


https://dl.doubtnut.com/l/_SFjvbZsYCguV
https://dl.doubtnut.com/l/_1YGfgEqoyxXF
https://dl.doubtnut.com/l/_OEHwkImgEdzg

B. %(a +b)

. %(a —b)

D %(a—b)
Answer: A

o Watch Video Solution

2 2
x

30. If normal to hyperbola —- — :Z—z = 1 drawn at an extremity of its
a

latus-rectum has slope equal to the slope of line which meets hyperbola

only once, then the eccentricity of hyperbola is

[1 5
Ae= +2\/—

/51

D. None of these

Answer: A


https://dl.doubtnut.com/l/_OEHwkImgEdzg
https://dl.doubtnut.com/l/_UsxhUTE8DYBE

o Watch Video Solution

31. At the point of intersection of the rectangular hyperbola zy = ¢* and
the parabola y? = 4ax tangents to the rectangular hyperbola and the

parabola make angles 6 and ¢ , respectively with x-axis, then

A.0 = tan"'( — 2tan¢)

1
B.O = Etan_l( — tan¢)

C.¢ =tan"'( — 2tanb)

1
D.¢ = Eta,n_l( — tan6)

Answer: A

o Watch Video Solution

32. The number of points from where a pair of perpendicular tangents

can be drawn to the hyperbola, z?sec o — yPcosecta =1,a € (0, %)

,is


https://dl.doubtnut.com/l/_UsxhUTE8DYBE
https://dl.doubtnut.com/l/_DSMSowZbm6Yh
https://dl.doubtnut.com/l/_Nlz7adRdqPPN

A0

B.1

C.2

D. infinite

Answer: D

o Watch Video Solution

2 2

x
33.If e is the eccentricity of the hyperbola — — Z—2 =1 and 0 is the
a

0 .
angle between the asymptotes, then cos. 5 is equal to

1—e¢€
A.

e

2
B.— —e

e

1
C. —

e

2
D. —

e

Answer: C


https://dl.doubtnut.com/l/_Nlz7adRdqPPN
https://dl.doubtnut.com/l/_YSkoh41OUWQ6

° Watch Video Solution

34.The equation of a hyperbola whose asymptotes are 3x 4+ 5y = 0 and
vertices are ( + 5, 0) is

A.9z% — 25y% = 225

B. 2522 — 9y? = 225

C.5z% — 3y =225

D.3z% — 5y? = 25

Answer: A

o Watch Video Solution

2 2

35. The tangent at P on the hyperbola — — *E 1 meets one of the
a

asymptote in Q. Then the locus of the mid-point of PQ is


https://dl.doubtnut.com/l/_YSkoh41OUWQ6
https://dl.doubtnut.com/l/_48crmHdgKiTb
https://dl.doubtnut.com/l/_RGuzdUyaxfw2

AR
Py 1
a? b2 2
22 y?
D 4<a—2 - b—2> =3
Answer: D

° Watch Video Solution

36. Find the locus of the foot of perpendicular from the centre upon any

2 y2

normal to line hyperbola ol 1.

2 2
A (2% — +y2)2(%+;) = (a* -0’
2 ( a? b2
B (132 +y2) (? — ?) = (a2—|‘b2)
2 NTEs y? 2 2
C(:IZ +y) a——b—2 :(a+b)

D. None of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_RGuzdUyaxfw2
https://dl.doubtnut.com/l/_S4fvLJh1tn7x

37. Let the transverse axis ofa varying hyperbola be fixed with length of
transverse axis being 2a. Then the locus of the point of contact of any
tangent drawn to it from a fixed point on conjugate axis is

A. a parabola

B.acircle

C. an ellipse

D. a hyperbola

Answer: A

o Watch Video Solution

38. The locus of the foot of the perpendicular from the centre of the

2

hyperbola zy = ¢“ on a variable tangent is (A) (xz — yz) = 4c2xy (B)

(z* + y2)2 = 2¢%zy (C) (z° + y*) = 4’2y (D) (z* + 3/2)2 = 4c’zy


https://dl.doubtnut.com/l/_S4fvLJh1tn7x
https://dl.doubtnut.com/l/_eBJDDtxnFJkY
https://dl.doubtnut.com/l/_9yj475P2bC69

A (332 — y2)2 = 4czy
B. (z2 + y2)2 = 2c%zy
C. (m2 — yz)2 = 2c2acy

D. (a:2 + y2)2 = 4c’zy

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_9yj475P2bC69

