Mathematics Hyperbola

Hyperbola

Single Correct Answer Type

1. Aline drawn through the point P (-1, 2) meets the hyperbola Xy = c? at the points A and B. (points A and B lie
on same side of P) and Q is a point on AB such that PA, PQ and PB are in H.P then locus of Q is

A. X—2y =2c* B. 2X—y = 2¢° C. 2X+Yy+2c°=0 D. X+ 2y = 2¢°

Key. B
Sol.  LocusofQis S, =0

2x—y =2c¢?

2. |f the asymptote of the hyperbola (X+ Y +1)> —(X—Yy—3)* =5 cut each other at A and the coordinate axis at
B and C then radius of circle passing through the points A,B,C is

A.3 V5 V3 D. 3

B. — C. —
2 2

Key. B
Sol. Centre of rectangular hyperbola = (1,-2)
So equation of asymptotesare x =1,y = -2

So radius of circle = 7

3.  PMand PN are the perpendiculars from any point P on the rectangular hyperbola xy = 8 to the asymptotes. If
the locus of the mid point of MN is a conic, then the least distance of (1, 1) to director circle of the conic is

A 3 B. \2 c. 243 D. 25

Key. B
Sol. OMPN is rectangle.

i}

c ) it
P = (Ct,;)

2
Midpointz(%t,z%jz(x,y) .'.Cyz%:e:ﬁ

4. A hyperbola passing through origin has 3x - 4y - 1=0 and 4x - 3y - 6 = 0 as its asymptotes. Then the
equations of its transverse and conjugate axes are

A)x-y-5=0andx+y+1=0 Byx-y=0andx+y+5=0
C)x+y-5=0andx-y-1=0 D)x+y-1=0andx-y-5=0
Key. C

Sol. Transverse and conjugate axes are the bisectors of the angle between asymptotes.

3x—gy—1:i(4x—3y—6j ote
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5. If the asymptotes of the hyperbola (X +Yy +1)2 —(X - y—3)2 =5 cuts each other at A and the
coordinate axes at B and C, then radius of the circle passing through the points A, B, Cis
A)3 B)l/E C)ig D) \3
2 2
Key. B
Sol. (B) Centre of rectangular hyperbola (1, -2)
So equation of asymptotes are x =1, y = -2

So radius of circle = —

6.  If a chord joining P(aSec,atan 0), Q(aSeco,atana) on the hyperbola X* —y® =a” is the normal at
P,then Tano =

A) TanO(4sec?0+1) B) TanB(4sec?0—1) C) Tand(2Sec?0—1) D) TanO(L—2Sec®0)
Key. B
Sol.  Slope of chord joining P and Q = slope of normal at P
Tano—Tan®  TanO
seco—sec®  secO

~.(1-k)Tan@=Tana —1. (1+k)secd=seca — 2.

= Tano—Tan0=—-kTan0 and seca.—secO=ksec0

[(1+k)sec6]2 —[(1—k)Tan9]2 = sec? o.—Tan2a.
:>k:—2(sec26+Tan26) :—45eC26+2

From (1) Tana =Tand (1+4sec92 —2) = Tan6(4sec92 —1).

7.  PM and PN are the perpendiculars from any point P on the rectangular hyperbola Xy =C? to the
asymptotes. If the locus of the mid point of MN is a conic, then its eccentricity is
1 1
A) 3 B) V2 Q) —= D) ——
) ) ) Ne ) 7
Key. B
Sol. OMPN is rectangle.

Pz(Ct,Ej
t
2

Midpoint=(%t,2£tj=(x,y) .'.xy:% :>e:«/§

8. A variable straight line of slope 4 intersects the hyperbola xy =1 at two points. The locus of the point
which divides the line segment between these two points in the ratio 1 : 2 is

A) 16X* +10xy +y* =2 B) 16x* —10xy +y* =2

2
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C) 16X% +10xy +y? =4 D) 16x° —10xy +y* =4
Key. A
Sol. Let P(h, k)
y-k=4(x-h)—(1)
Let it meets xy =1 ----(2) at A (Xl, yl) and B (XZ, yz)

4h -k 1 C2X X,

X, +X, =— XX, =——Also = _h:>x1=8h+k =2h+k
4 4

, X
4 "2

=16x> +10xy +y* =2
9. The length of the transverse axis of the hyperbola 9x? —16y2 —18x—-32y—-151=0is
1) 8 2)4 3)6 4) 2
Key. 1

(-1t

Sol.  Given hyperbolais 1% 3

Length of the transverse axis is 2a=8.

10. The equation of a hyperbola , conjugate to the hyperbola x* +3xy + 2y® + 2x+3y =0is

1) X +3xy+2y*+2x+3y+1=0 2) X*+3xy+2y*+2x+3y+2=0
3) X*+3xy+2y*+2x+3y+3=0 4) x> +3xy+2y* +2x+3y+4=0
Key. 2

_ 2 N
Sol. Let {17 243y +2y" +2x43y = 0and C=0is its conjugate. Then C + H=2A, where A=0 is the combined

P43+t +2x 43y +A=0

equation of asymptotes. Equation of asymptotes s where

A=abc+2fgh—aft —bgt -k =0=1=1
LC=2(x 3+ 20 +2x 43y +1) - (£ + 207 + 3+ 224+ 3y

2 2 _
= equation of conjugate hyperbola is * t3pp+2yi+ixtiy+z=0

11. 2 2
If AB is a double ordinate of the hyperbola X—2—§ =1such that AOAB is an equilateral triangle O being the
a

origin, then the eccentricity of the hyperbola satisfies

4)

1) >3 2) 1 3) os

l<e<— e=

2
NG N

&l

Key. 4

Sol. Let the length of the double ordinate be 24
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"~ AB=2£ and AM=BM=#

Clearly ordinate of point A is £

The abscissa of the point A is given by

= 1 :}x_mfbhf?

at B b

b

[aﬂﬁbﬂ + ;]
L Ais

Since AA s equilateral triangle, therefore

OA=AB=0B=2!

732
We get W —a

222
. SN P R
Since £ =0 35° —q

:}3{:2(22_1)_&2 =0=e ::-i

NG

12. If the line 5X+12y—9=0is a tangent to the hyperbola x? —9y2 =9, then its point of contact is

1) (-5,4/3) 2) (5,-4/3) 3) (3’ -1/ 2) 4) (5,4/3)
Key. 2
Sol. Common Point
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13. Any chord passing through the focus (ae, O) of the hyperbola x> — y2 = a’is conjugate to the line

1) ex—a=0 2) ae+x=0 3) ax+e=0 4) ax—e=0
Key. 1
Sol. A1=0
14. . . X2y .
Number of points from where perpendicular tangents to the curve 1— —~Z_=1can bedrawn, is:
1) 1 2)2 3)0 4) 3
Key. 3
Sol. Director circle is set of points from where drawn tangents are perpendicular in this case
Ayt =at b (equation of director circle)i.e., B yt=-9 is not a real circle so there is no points from

where tangents are perpendicular.

15 2% =y* +574+8y-4=0 represents

1)  Rectangular hyperbola 2)Ellipse

3)  Hyperbola with centre at (1,1) 4)Pair of lines
Key. 1
3 _ —
Sol. Al —ab=0,a+b=10

16.
) (2242) (208 20) ) (55-5) (353)
) (22,-242),(-242,242) 4 (2.2)

Key. 1

foci of ‘chg is (iﬂﬁiﬂﬁ)

Sol.

17. which of the following is INCORRECT for the hyperbola x> —2y? —2x+8y—1=0

1) s eccentricity is \/5 2) Length of the transverse axis is 2\/§
3) Length of the conjugate axis is 2\/6 4) Latus rectum 4\/§
Key. 1
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2 2
Sol. The equation of the hyperbolais * ~ 2y’ —z2x+8y-1=0

o (=1 =2(y-2)" +6=0

2 ] 2 2
N P ) S Lo
or -6 3 or 3 &

or 3 6 ,whereX=x-landY=y-2—>2

’. the centre=(0,0)in the X-Y coordinates.

.. the centre=(1,2)in the x-y coordinates .using —* 2

If the transverse axis be of length 2a, then a= 3 ,since in the equation (1) the transverse axis is parallel to the y-axis.
If the conjugate axis is of length 2b,then b = "*J'IE

But =gt |[‘=3'2 - 1)

_ IS S
6=3(e"-1),0 0" =3 5
The length of the transverse axis = 2\'@
The length of the conjugate axis = 2“'%

Latus rectum 413

18. If the curve Xy = R? —16 represents a rectangular hyperbola whose branches lies only in the quadrant in which

abscissa and ordinate are opposite in sign but not equal in magnitude, then

1 |R|<4 2) |R|24 3 |R|=4 9 |R|=5
Key. 1
Sol. conceptual

19. If the line ax + by + ¢=0 is a normal to the curve xy=1,then

1)a>0,b>0 2)a<0,b<0 3)a<0,b>0 4) a=b=1
Key. 3
—it
Sol. Slope of the line # is equal to slope of the normal to the curve.

.. eithera>0&b<0(or)a<0&b>0.
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20.
The equation of normal at (at,gjto the hyperbola xy = a’is
t

) xt*-yt+at*—a=0 2) xt®-yt—at*+a=0
3) xt®+yt+at’*-a=0 4)  xt*+yt—at*-a=0
Key. 2
Sol. Equation of tangent is 1 = 0 normal is L to tangent and passing through

@
af, —
[ z]isx.ﬁ3—yﬁ—cx.ﬁ4 +a =0

21. 2 2
The product of perpendiculars from any point P (&) on the hyperbola Z Y =1to its asymptotes is equal to:
6 36 5
1) = 2) — 3) Depending on @ 4) =
5 13
Key. 2
oy )
Y
Sol. The product of perpendiculars from any point P (5‘) on the hyperbola @° & to its asymptotes is equal
a’h?
to a° +&°
22. 2

2
The foot of the perpendicular from the focus to an asymptote of the hyperbola — —y—2 =1is

1) (ae, be) 2) (a/e,b/e) 3) (e/a,e/b) 4) (be,ae)
Key. 2
Sol. Focus S=(ae,0) Equation of one asymptote is bx-ay=0

Let (h,k) be the foot of the perpendicular from s to bx-ay=0

& ko —abs
Then & —c a + & & a'et  —a  ae

h—ge E-0 —gbe h—ae —ahe
- — :\} —

On simplification, we get h=a/e, k=b/e

Foot of the perpendicular is (a/e,b/e)

23. The area of the triangle formed by the asymptotes and any tangent to the hyperbola x? — y2 =a’

1) 432 2) 332 3) 2a? 4) a2

Key. 4
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I B
Sol. Equation of any tangentto + —2 =

2
_—"}?—2:1 is Esec-&?—itang:lﬁ\[lj
i.e. @ ct @ “

or xsec8—-ytanf=a

equation of other two sides of the triangle are
x-y=0..(2) x + y=0(3)

13 3
The two asymptotes of the hyperbola * —% =&
Are x-y=0 and x + y=0)

Solving (1) (2) and (3) in pairs the coordinates of the vertices of the triangle are (0,0)

a a
sec 84+tan & sec S+ tan S

a —at
And secO—tan & sec & —tan &

2 2
[ [

1
_| 2 IR 2 2
2|seu:: —tan® 8 szec” f—tan” &

Area of triangle =
1
—(ﬂ2+ﬂ!2] gect A—tan’ H=1
2

2

=

24. The foot of the normal 3Xx+4y =7 to the hyperbola 4x? —3y2 =1is

Y (L) 2 (1) ¥ (1) Y (1Y
Key. 1
Sol. Since the point Iil’UIies on the normal and hyperbola it is the foot of the normal
25. 2 yz

X
Tangent at the point (2J§, 3) to the hyperbola ?_E =1 meet its asymptotes at A and B, then area of the

triangle OAB, O being the origin is

1) 6 sg. units 2) 3 sq. units 3) 12 sq. units 4) 2 sqg. units
Key. 1
P )
Y
Sol. Since area of the £iformed by tangent at any point lying on the hyperbola @~ & and its asymptotes is

always constant and is equal to ab. Therefore, required area is 2 X 3=6 square units.
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26. X2 yz
Eccentricity of hyperbola " + M = 1(k < 0)

is:

N 2) =k 3) 1+i§ 1) 1—%
Key. 4
2
y—g—i: 1{—k = 0)

Sol. Given equation can be rewritten as k I:_;C)

-k 1 1
e3=1+'i 2:' =1-—=ea=fI-—

ik i i

27. |f the circle X%+ y2 = a’intersect the hyperbola Xy = ¢?in four points

P(%,¥:):Q(%,¥,), R(Xs, ¥3),S (X4, y4)then which of the following does not hold

1) X +X+X%+X%X,=0

3) y1+y2+y3+y420

Key. 4
4
s
Xj + — = 5.2
Sol. &
28.

2) tz :_ti_é

Key. 4

C
[c.ﬁl, —J
Sol. Equation of normal at b is

Er—ty—ct +c=0

e
It passes through f2

&
Hety—t ——ctf +e=10
le., L

=t =t ), +1) =10

=t =—1

2 X XXXy = V1Y, YaYe =C'

4) X1+yz+X3+y4:O

$ o1 1, @
=X —a'x +¢ =0, 4% option does not hold

If a normal to the hyperbola x y = ¢? at (Ctl, E] meets the curve again at(Ctz’tgj' then:
2

3 t, =1 4 tt, =1
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29. The equation of the chord joining two points (X11 yl) and (Xz’ yz)on the rectangular hyperbola xy=c? is

X+y=12)x+y=13)y+le4)X+y:1
X+X ity X=X Y=Y, X+X YitY, Yi=Y, X=X
Key. 1
(x1+:1:2 y1+y2]
Sol. Mid point of the chord is 2 2

The equation of the chord in terms of its mid-point is 1= 5

30. A rectangular hyperbola whose centre is Cis cut by any circle of radius r in four points P,Q,Rand S Then
CP? +CQ*+CR*+CS?* =

1) r? 2) 2r? 3) 3r® 4) 4r?
Key. 4

o CP=CQ=CR=CS=r

31. The product of focal distances of the point (4,3) on the hyperbola x* —y* =7 is

1) 25 2) 12 3)9 4) 16
Key. 1

Sol e=«f§, 5p.s'p=[ex1+a)[ex1—a)=25

32. Xy
Let y =4x? & — —=— =lintersect iff
a“ 16

1 1 1
1) |a|s$ 2)a>ﬁ 3)a>—ﬁ 4) a>+2

Key. 1

;u:fil;c:"&zl;u:x:4
Sol. 4

1 2
_2},-_3"’_:1
Using A 16

:}4}3—&2}32 =16a"

=aiy —dy+16a® =0

10
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= L1 U for intersection of two curves

= 16— g’ (16.:12)30

=1-4¢* =0
={2a")=1
:‘,>|~,.'{§.:1|51 L
F°F
33. NG y2 .
If angle between the asymptotes of the hyperbola — - =1is 45, then value of eccentricity e is
U Jax202 2) Jav 242 3 Ja—2y2 Y 42382

Key. 3

] ]
Dtan L 2450 = 2 2 pan 22 :M:[«E—l)j
Sol. @ c @

=o' —1=3-22 = o= 4-22

34. A hyperbola, having the transverse axis of length 2SiN@, is confocal with the ellipse 3X* +4y® =12 Then its

equation is
1) x*cosec’d—y*sec’0=1 2)  x*sec’ @—y®cosec’d =1
3) x*sin®@-y’cos’H=1 4)  x*cos’@-y?sin®0=1
Key. 1
£+“y—2 =1 &= 1—E = l
Sol. Equation of the ellipse is 4 3 . Its eccentricity is 4 2

+
Coordinates of foci are (_1’ D} .

2
LSNP
2 I .
Let the hyperbolabe @ & then @ =308

ae=1= e =cosecd
Also, ~1 1

Cbi=gt (fae'f’—l):l—sin:4 f=rcos’ @
o yj
— =1
Equation of the hyperbola is thus 511 g cosd

11
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35. An ellipse intersects the hyperbola 2x2 —2y2 =1 orthogonally. The eccentricity of the ellipse is reciprocal of

that of the hyperbola. If the axes of the ellipse are along the coordinates axes, then

1) Equation of ellipse is X* +2y* =1 2) the foci of ellipse are (il, 0)

3) equation of ellipse are X°* +2y* =4 4) the foci of ellipse are (ix/i, 0)
Key. 2
Sol. If two concentric conics intersect orthogonally then they must be confocal, so ellipse and hyperbola will be
confocal

+
[ foci of hyperbola are {_1’ D] ]

2 2
X
Let P(6, 3) be a point on the hyperbola;—% =1. If the normal at the point P intersects the x axis at (9, 0) ,

then the eccentricity of the hyperbola is:

2 Z)E 3) 2 4) 3

2
Key. 2
Sol. Normal at (6,3) is
2 2
a‘x b
LR N
) 3 ,
Bar* 3 B
=S —=at =2 =1+
& 2 a
oo . 1 3
— == —l==-=e=,|-
& 2 2 2
37 X2 y2 . .
For hyperbola T, =1, which of the following remains constant with change in '
CoOs"a SIN" o
1) abscissae of vertices 2) abscissae of foci
3) Eccentricity 4) directrix
Key. 2
2 2
oy _q
] 3
Sol. Hyperbolais Co8 & =i &
3 1+sin2¢:2 _| &|
(£rosa0) ° ot

Coordinates of vertices are , eccentricity of the hyperbola is

12



Mathematics

Hyperbola

_ ] . {il,[]]l . . P
-- Coordinates of foci are thus , which are independent of “ .

_ 2
Directrix is ¥ = fcos* &

38.

Key.

Sol.

39.

Key.

Sol.

Equation of a common tangent to the curves y2 =8X and xy=-11s

(@) 3y=9x+2(b) y=2x+1 (c) 2y =x+8 (d) y=x+2
D
y? =8k, xy=-1

-1
Let P(t,Tj be any pointonxy=-1

-1
Equation of the tangent to Xy =—1at P(t’T) is

Nty _ g

If (1) is tangent to the parabola Y =8X then
2 2

Tt
t=—1

.. Common tangent isy = x+2

=t3=-1

2 2

X
If PQ is a double ordinate of the hyperbola ? Y =1 such that OPQ is an equilateral triangle, O being the

b2

centre of the hyperbola. Then the eccentricity e of the hyperbola, satisfies

(a) l<e<2//3 (b) e=2/+/3 (c) e=+/3/2 (d) e>2//3

D
If OPQ is equilateral triangle then OP makes 30° with x-axis.

2,2
(g : g} ties on hyperbola % —% =1
,  16a%b?
A >
12b* — 4a’
b? 4

=12* -4’ >0=>— > —
a- 12

=TI

151
3

e2>ﬂ:>e>i
3

B

13
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40.

Key.

Sol.

41.

Key.
Sol.

42.

Key.

Sol.

The locus of a point, from where tangents to the rectangular hyperbola N— y2 =a? contain an angle of 45°,
is

(A) (X +y?)+a’ (X —y*) =42’ (B) 2(X° +Yy*)+4a’ (X"~ y* ) =4a’
(C) (x2+y2)2+4az(x2 —y2)=4a4 (D) (x2+y2)2+a2(x2—y2)=a4
C

Equation of tangent to the hyperbola: Y = mxi\/mzaz —a?
= Let P(Xl,yl)be locus

= y-mx=+ym’a’-a’

S.B.S

= m* (X —a%)-2y,xm+y; +a’ =0

2%y, . 2 +a’
m1+m2:X12Xi;2’mlm2:ﬁ
tan45° = |1~ M,

1+mm,

2 2 A2
+a 2 +a
=1+ yé 2 |~ 2X1y12 —4 ylz 2
X —a X —a X —a
If a circle cuts the rectangular hyperbola xy=1 in 4 points (Xr, Y, ) where r =1,2,3,4. Then ortho centre of

triangle with vertices at (Xr, Y, ) where r=1,2,3 is

1. (X, Ys) 2. (=X =Ys) 3. (X tYs) 4. (+X,-Y,)
2
Xy =1 cuts the circle in 4-points then X X,X;X, =1, y;Y,¥;¥, =1

Ortho centre of triangle with vertices (Xl, yl)(xz, yz)(x3, y3)

e [ 2 ,—(y1y2y3)‘1J

X X%

_(_X4’_Y4)

A hyperbola passing through origin has 3x - 4y - 1=0 and 4x - 3y - 6 = 0 as its asymptotes. Then the
equations of its transverse and conjugate axes are

A)x-y-5=0andx+y+1=0 Byx-y=0andx+y+5=0
C)x+y-5=0andx-y-1=0 D)x+y-1=0andx-y-5=0
C

Transverse and conjugate axes are the bisectors of the angle between asymptotes.

3x—gy—1:i(4x—3y—6j ote

14
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43.

Key.

Sol.

44.

Key.

Sol.

45.

Key.
Sol.

If the asymptotes of the hyperbola (X +Yy +1)2 —(X - y—3)2 =5 cuts each other at A and the
coordinate axes at B and C, then radius of the circle passing through the points A, B, C is
A)3 B) V5 Q) V3 D) \3
2 2
B

Centre of rectangular hyperbola (1, -2)
So equation of asymptotes are x =1, y = -2

So radius of circle = —

If a chord joining P(aSec,atan0), Q(aSeca, atana) on the hyperbola X* —y? =a’ is the normal at
P,then Tano =

A) TanO(4sec?0+1) B) TanB(4sec?0—1) C) Tand(2Sec?0—1) D) TanO(L—2Sec®0)
B
Slope of chord joining P and Q = slope of normal at P
Tano—Tan®  TanO
seco—sec®  secO

~.(1-k)Tan@=Tana —1. (1+k)secd=seca — 2.

= Tano—Tan0=—-kTan0 and seca.—secO=ksec0

[(1+k)sec6]2 —[(1—k)Tan9]2 = sec? o.—Tan2a.
:>k:—2(sec26+Tan26) :—45eC26+2
From (1) Tana =Tand (1+4sec92 —2) = Tan6(4sec92 —1).

PM and PN are the perpendiculars from any point P on the rectangular hyperbola Xy =C? to the
asymptotes. If the locus of the mid point of MN is a conic, then its eccentricity is

1 1
A) B B) \2 Q) N D) 5
B
OMPN is rectangle.
Y
o]
N
@) M X

o

2
Midpoint=(%t,2£tj=(x,y) .'.xy:% :>e:\/§

15



Mathematics Hyperbola

46. A variable straight line of slope 4 intersects the hyperbola xy =1 at two points. The locus of the point
which divides the line segment between these two points in the ratio1: 2 is

A) 16X* +10xy +y> =2 B) 16x* —10xy+y’ =2
C) 16x* +10xy +y* =4 D) 16x° —10xy +y* =4
Key. A
Sol. Let P(h, k)
y-k=4(x-h)--- (1)
Let it meets xy =1 ----(2) at A (Xl, yl) and B (Xz, y2)

4h -k 1 2X, +X, 8h+k 2h+k
X, +X, =—— XX, =—=Also =>..——==h=X, = Xy =
4 4 3 4 2
=16x* +10xy +y* =2
2 2

47. From a point P on the hyperbola E —7 =1 straight lines are drawn parallel to the asymptotes of the

hyperbola. Then the area of parallelogram formed by the asymptotes and the two lines through P is

A) dependent on coordinates of P B) 4 C)6 D) 8\/§
Key. B

_ab 4x2

Sol.  Area of parallelogram is 7 = >2< =4

48. The eccentricity of the conic defined by ‘\/(X—l)2 +(y—2)? —\/(X—5)2 + (y—5)2‘ =3
A) 5/2 B) 5/3 )2 D) V11/3

Key. B
Sol. Hyperbola for which (1, 2) and (5, 5) are foci and length of transverse axis 3.

2ae=5 and 2a=3 -.e=5/3

49. The asymptotes of a hyperbola are 3X—4y+2=0 and 5Xx+12y—4=0. If the hyperbola passes through the
point (1, 2) then slope of transverse axis of the hyperbola is
A)6 B)-7/2 C)-8 D) 1/8

Key. C
Sol. Axes of hyperbola are bisectors of angles between asymptotes.

50. If P is a point on the rectangular hyperbola x? — y?= a?, C being the center and S, S"are two foci, then SP.S'P
a) 2 b) (CP)’ ¢) (CS)’ d) (SS')’
Key. B

Sol. LetP=(asec O,atan 0),S;5'= (ia\/E,O)
Sp= a(\/isece—l), Sip= a(ﬁsec(ﬂl)

SP-S'P = a?(sec? O + tan?0 ) = CP?

16
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Hyperbola

Integer Answer Type

1. IfP (x,y) satisfy X° + y* =1. Let maximum value of (X+ Y)? is A then number of tangents from (1,0) to
hyperbola (X —2)* —y* =1 are

Key. 2
Sol.  LetP(x,y)= (cos®,sinb)

SA=2

No. of tangents from (2, 0) are 0

2. Acute angle between the asymptotes of the hyperbola X* +2xy —3y* + X+7y+9=0is . Then tan& =

Key. 2
Sol. Equation of hyperbola is

X2 +2xy —3y* +x+7y+9=0

The combined equation of asymptotes is X* +2xy —3y* +X+7y+K =0

2Jh* —ab _2J1+3 _,

latb|  1-3

tan @ =

3.  The equation of Asymptotes of Xy+ 2X+ 4y+ 6= 01is xy+ 2x+ 4y+c=0,thenC=___
Key. 8
Sol. xy+ 2x+ 4y+ C= 0 represents pair of lines P C=8

4.  The equation of Asymptotes of Xy+ 2X+ 4y+ 6= 0is Xy+ 2x+4y+c=0,thenC=___
Key. 8
Sol. xy+ 2x+ 4y+ C= 0 represents pair of lines b C=8

2 2

Y > =1 and the tangent at P meets the

<9X7>2 (79

ONOT is equal to (where [.] denotes G.L.F)
2011

5. Let PN be the ordinate of a point P on the hyperbola

transverse axis in T, O is the origin. Then [

Key. 4
Sol. ON.OT =97 cos8.97sec & =97

[oNOT] | 972 _4
2011 2011

2
6. If e is the eccentricity of the hyperbola (5x - 10)? + (5y + 15)? = (12x - 5y + 1)? then % isequal to ..............

Key. 5

Sol.  Equation can be rewritten as \/(X ~2)%+(y+3)° :% 12X_1—§y+1
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13
So,e= —.
XZ y2
7. If a variable tangent of the hyperbola 3—7:1, cuts the circle x? + y? = 4 at point A, B and locus of mid
point of AB is 9x? - 4y? - A (x2 +y?)2=0then A is ....
Key. 1
Sol.  Equation of chord of circle with mid point (h, k) is xh + xk = h? + k2 or
—-h h*+k* .
y= D X+ vt it touches the hyperbola
X2 y? n
8. If the angle between the asymptotes of hyperbola —Z—b—zzl is § Then the eccentricity of conjugate
a
hyperbola is
Key. 2
Sol. 2tan1(9j =T
a/ 3
b_1
a 3
e? =1+l =ﬂ
3 3
1 1
—+==1
e | g2
= iz +E =1
e 4
= iz = l =e'=2
e 4
2 y2
9. If PN be the ordinate of a point P on the hyperbola ——2=1 and the tangent at P meets the

(9)(7)2 (79)

. . - OT |. . .
transverse axis in T, O is the origin; then iS...... (where [.] denotes greatest integer function).

7999
Key. 1
2 2 2 2
10. If the foci of the ellipse x—+y—2 =1and the hyperbola A = i coincide, then b =
25 Db 144 81 25
Key. 4
; ’ y’ b+a
11. The equation + =1 represents a hyperbola when a<A<b then | — |=
9-1 4-4 b—
Where [.] denotes greatest integer function.
Key. 2
Sol. (9-A)(4—A)<0=4<A<9 :{%} =[§} -2

12. If CP, CD are semiconjugate diameters of 5(x —2)* +4(y—3)* =20, then CP?> +CD? =
Key. 9
Sol. CP?+CD?=a*+b’
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13.

Key.

Sol.

14.

Key.

Sol.

15.

Ans.
Sol.

16.
Sol.

17.

Ans.
Sol.

2 2

If a hyperbola passes through the focus of the ellipse % +Z_6 =1 and its transverse and conjugate axes

coincides with the major and minor axes of the ellipse, and the product of eccentricities is 1,
2 2

represented by the equation %—% =1, then the value of b?—a” is

7
2 2
. . . Xy _ 2 _ a2 _
Using the hypothesis, we get equation to hyperbola as E_E =l=b"-a"=7
. . x?  3y? : 1
The product of perpendiculars from any point on the hyperbola T 4 =1 to its asymptotes is K’
then K =
1
a’b? 1
Product of perpendiculars from any point on the hyperbola to its asymptotes = — 0 = 1 1 =1
a +
2

Chords of the hyperbola x* —y® =a® touch the parabola y* =4a x . Prove that the locus of their middle points is
the curve y*(x—a)=x".

Hence locus is x* =y?(x—a).

Let P(h, k) be midpoint of chords so their equationis T=S,

ie. xh — yk =h? —K? (D)

Also equation of tangent to the parabola y? =4ax is

a ..
=m —
y X+m (i1)

comparing (i) and (ii), we get
h a k’-h* ak Kk?-h?

m=—and —= =>—= =
k m k h k

Hence locus is x* =y?(x—a).

h® =k?(h-a)

Prove that chord of a hyperbola, which touches the conjugate hyperbola, is bisects at the point of contact.
2 2

Let :—2 - é =1 ...(1) be the hyperbola, then its conjugate hyperbola is
'S .
é—?=1 ...(i)

Let any point on (ii) be ((a tan O, bsece), then equation of the tangent to (ii) at this point is

ysec6 xtan6
b

=1=sec’0—tan’0

xtan® yseco ., _ a’tan’0 b’sec’®
a b a’ a’
which is the equation of the chord of (i) whose mid point is (atan®, bsece). Hence the result

i.e. 1

The asymptotes of a hyperbola are parallel to 2 x + 3y=0& 3 x + 2y =0. Its centre is (1, 2) & it passes through
(5, 3). Find the equation of the hyperbola.

(2x+3y—8)(3x+2y—7)-154=0
Let the asymptotes be 2x+3y+A =0 and 3x+2y+p=0. Since asymtotes passes through (1, 2), then A =-8
and p=—7
Thus the equation of asymptotes are
2x+3y—-8=0and3x+2y-7=0
Let the equation of hyperbola be
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(2x+3y—-8)(3x+2y—-7)+v=0
It passes through (5, 3), then
(10+9-8)(15+6-7)+v=0
= 11x14+v=0
v =-154
putting the value of v in (1) we obtain
(2x+3y—8)(3x+2y—7)-154=0
which is the equation of required hyperbola.




