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

V5 V3 o. 3

A.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;thenthe 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.

il

c ) it
P = (Ct,?)

2
Midpoint:[%t,z%j:(x,y) .'.cyz%:ezﬁ

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(aSecO,atan0), Q(aSeca, atan o) on the hyperbola X* —y® =a”\is the normal at
P,then Tano =

A) Tan0(4sec?0+1) B) TanB(4sec?0—1) C) Tand(2Sec?0—1) D) Tan(1—25ec®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 =k sec

[(1+k)sec6]2 —[(1—k)Tan9]2 = sec? o —Tan2o.
:>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 .theimid 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
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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=0Qis

1)8 2)4 3)6 4) 2
Key. 1

-+

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 + 2y2 +2x+3y=0is

1) x*+3xy+2y° +2x+3y+1=0 2) X*4+3xy+2y*+2x+3y+2=0
3) X2 +3xy+2y*+2x+3y+3=0 4) X2 4+3xy+2y° +2x+3y+4=0
Key. 2

— 2 —
Sol. Let H=7+ Sy 2yt dnd 3y = I::Iand C=0 is its conjugate. Then C + H=2A, where A=0 is the combined

P43+ +2x+3y+A=0

equation of asymptotes.. Equation of asymptotes s where

A=abe+2 fgh=aft—bg'—ckf = 0= A=1
L C=2(5 #3mk2yt +2x 43y +1) - (2 +2)7 + 3+ 224+ 3y)

2 2 _
—*equation of conjugate hyperbola is * tipt+ay taxtiy+a=0

11 2 2
: X

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

origin, then the eccentricity of the hyperbola satisfies

1)e>J§ 2)1<e<i 3)e: 4)

2
V3 V3

€e>

2
NE

Key. 4
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Sol. Let the length of the double ordinate be 24
" AB=2£ and AM=BM=£

Clearly ordinate of point A is £

r

The abscissa of the point A is given by

» avp? +1*

at B b

b

[aﬂﬁbﬂ + ;]
L Ais

Since A0AH s equilateral triangle, therefore

OA=AB=0B=2!

2 2
We get M-

2112
R LA R
SinceéiI =0 2he —a

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

NG

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

1) (-5,4/3) 2) (5,-4/3) 3) (3’ -1/ 2) 4) (5,4/3)
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Key. 2

Sol. Common Point

13. " Any chord passing through the focus (ae, O) of the hyperbola x* — y? = ais conjugate to the line

1) ex—a=0 2) ae+x=0 3) ax+e=0 4) ax—e=0
Key. 1
Sol. A1=U
14. . . Xy .
Number of points from where perpendicular tangents to the curve — —Z— =1 can be drawn, 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
ity =at b (equation of director circle)i.e., x+yie—S is not a real circle so there is no points from

where tangents are perpendicular.

15, x*—y* +5x+8y-4=10

represents
1)  Rectangular hyperbola 2)Ellipse
3)  Hyperbola with centre at (1,1) 4)Pairof lines
Key. 1
sol. 470, 2t -ab>0yatb=0
16.

) (o) 202 2) D (2-348) (sE.3)
3 (202,-242),(-242,242) 4 (2.2)

Key. 1

foci of w=c is (icﬁicﬁjl

Sol.

17." Which of the following is INCORRECT for the hyperbola x? —2y2 —-2x+8y-1=0

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

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

-0 02, = (a-)
or -6 3 or 3

or 3 & ,whereX=x-landY=y-2—72

.. 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= \"E,since in the equation (1) the transverse axis is parallel to the y-axis.

If the conjugate axis is of length 2b,then b = "U'IE

BuL =gt |:‘=3'2 - 1)

T - R R
6=3(e"-1). =3 5
The length of the transverse axis = 2\'@

The length of the conjugate axis = 2“"%

Latus rectum 43

18. |f the curve Xy = R?-16represents 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
Key. 1
Sol. conceptual

19. If the line ax + by + c=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
Key. 3
-
Sol. Slope of the line # is equal to slope of the normal to the curve.

Y R[=5

4) a=b=1
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.. eithera>0&b<0(or)a<0&b>0.

20.
The equation of normal at (at,éjto the hyperbola xy = a’is
t

1) 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 = =1to its asymptotes is equal to:
6 36 5
1) = 2) — 3) Dependingon'@ 4) =
5 13 6
Key. 2
22
Sol. The product of perpendiculars from any point P (5‘) on the hyperbola at to its asymptotes is equal
a’h?
to @t +b
22. 2 yz
The foot of the perpendicular from the focus to an asymptote of the hyperbola — —F =1is
a
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

h=ge k-0 —gbe h—ge —abhe i —abe
= S0 =g & —=—7
Then & —c a + b & a’e - a'e

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) 4a2 2) 332 3) 2a? 4) g2
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Key. 4

I B
Sol. Equation of any tangentto * —2 =
% yz x ¥
— -5 =lis —secf—-—tan&=1 %[1)
i.e. @ @ e i

or xsec8—-ytanf=a

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

13 2
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 sec8—tan & sec & —tan &

2 2
1 | i c

+
2 |SE|:2 f—tan®d sec’ F—tan®d

Area of triangle =
1
E(ag+cz2:] sect F—tanH=1

2
=t

24. The foot of the normal 3Xx+4y = 7to'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 2

Tangent at the point (2x/§, 3) to the hyperbola X?—y? =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.

8
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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 h is

= ty=ot +c =0

e
It passes through f2

&
Hety—t ——ctf +e=10
le., L

=t =t ), +1) =10

=t =—1

2 X XXXy =YiYoYaYa =C'

4 XY, v Xhy, =0

$ o1 1, @
=X —a8'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. X2y
Let y= 4x? &_2 =2 _—1lintersect 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

=1-4a' =0

=>(zaf*)51

:‘,>|\Ea|51:>—%_a ELE

33. 2 2

y

If angle between the asymptotes of the hyperbola X_z_F =1is 45° , then value of eccentricity e'is
a

U Jax292 2) Jav 22 3 Ja—2y2 Y 4382

Key. 3

23
Sol. s I3 e

=t 1=3-22 = e=q4-242

2 2
Dtan L 2450 =2 = pan 20 :M:[ﬁ—lf

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

equation is
1)  x*cosec’d—y*sec’ =1 2)  x*sec’ @—y®cosec’d =1
3) x*sin*6-y’cos’d=1 4)  x®cos’@-y*sin®H=1
Key. 1
£+y_2 =1 g = 1—E = l
Sol. Equation.ofthe ellipse is 4 3 . Its eccentricity is 4 2

+
Coordinates of foci are {_1’ D} .

2
= 7
I :
Let the hyperbolabe @ & then @ =308

ae=1= e =cosecd
Also, 1 1

_ E:nj:az(ef—l):l—singﬂzcosjﬂ
2 2
x '}?_:1

e ]
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 = =1+
& 2 a
oo . 1 3
— ==z —l=ez=e=,|-
a 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 3
Sol. Hyperbolais Co8 & =i &
3 1+sin2¢:2 _| &|
(£rosa0) ° ot

Coordinates of vertices are , eccentricity of the hyperbola is

12
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_ ] . {il,[]]l . . P
-- Coordinates of foci are thus , which are independent of “ .

_ 2
Directrix is ¥ = fcos* &

38. Equation of a common tangent to the curves y2 =8X and xy=—1is
(@) 3y=9x+2 (b) y=2x+1 (c) 2y=x+8 (d) y=x+2
Key. D

sol.  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
NtV _ g
2
—X
—+yt=-2
n yt

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

-2 2
—=——=tt=-1
t 1/t
t=-1
.. Common tangent isy = x+2
¥ yz
39. If PQ is a double ordinate of the*hyperbola ? _F =1 such that OPQ is an equilateral triangle, O being the
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
Key. D
Sol. If OPQ is equilateral triangle then OP makes 30° with x-axis.
NEI: Xt y?
—— |ties'on hyperbola — —= =1
( 2 ZJ a’ b’
, W 16a%b?
= = T2 a2 >
12b° -4a
b> 4
=12* -4’ >0=>— > —
a- 12
1
e’ -1>=
3
e?> 4 =e> 2
3 J3
40. The locus of a point, from where tangents to the rectangular hyperbola — y2 =a’ contain an angle of 45°,

is

13
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Key.

Sol.

41.

Key.
Sol.

42.

Key.

Sol.

43.

(A) (x2+y2)+a2(x2—y2)=4a2 (B) 2(x2+y2)+4a2(x2—y2):4a2
(C) (x2+y2)2+4az(x2 —y2)=4a4 (D) (x2+y2)2+az(x2—y2)=a4
C

Equation of tangent to the hyperbola: Yy =MmMX* Jm?a? —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, o Yird

ml"'mzlez_az’ 2_X12—a2
tan45° = m-m,
1+mm,

= (L+mm, )’ =(m—m, )’ =(m +m,)’ —4mm,
+a’ 2 ’+a’
s R ey

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

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

e [ = ,—(ylyzyg)‘lJ

XXX

_(_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—6) ote

If the asymptotes of the hyperbola (x+y+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

14
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Key
Sol.

44.

Key.

Sol.

45.

Key.
Sol.

46.

A)3 B) g Q) @ D) <3

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

So radius of circle = —5

If a chord joining P(aSec,atan 0), Q(aSeca, atana.) on the hyperbola X* —y? =a’ is the normal at
P,then Tanao =

A) TanO(4sec’>0+1) B) TanO(4sec?0—1) C) Tand(2Sec’0—1) D) TanO(1—25ec’0)

B

Slope of chord joining P and Q = slope of normal at P
Tano—Tanf _ Tanb
seco.—secO secO

~.(1-k)Tan@=Tana —1. (1+k)secd=seca —2.
[(1+k)sec6]2 —[(1—k)Tan9]2 = sec? o.—Tan2a.

=k =—2(sec2 9+Tan26) =—45ec2 0+2

= Tano—Tan0 =—kTan0 and seca—secO=ksecH

From (1) Tana =Tand (1 +4sech? —2) _ Tane(4sec 62 —1).

PM and PN are the perpendicularsfrom 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

) VB B) V2 Q% m%
B
OMPN is rectangle:
Y
P
N
O M X

o

2
Midpoint=(%t,%j=(x,y) .'.Xy=CZ :>e:\/§

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+Yy* =2

15
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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,

8h+k 2h+k
X, +X, =— XX, =—=Also = =h=x, = X, =
4 4

4 7 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 ofthe

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\/5
Key. B
Sol. Area of parallelogram is a7b = 4>2< 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 c) V2 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@ﬂ)

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

51. An equation of common tangent to the parabola y? = 8x and the hyperbola 3x?>—y? = 3 is
a)2x-y+1=0 b)x-y+2=0¢)x+y+2=0d)2x+y-1=0
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Key. A
Sol. Let m be the slope of the common tangent
2
L= =Im?-3=m=12
m

Equation of common tangents are y = 2x+1 ory =-2x-1

2 2

52. Let P(0), Q(¢p) be two points on the hyperbola % - % =1 satisfying 0 + ¢ = /2. If (h, k) be the point of
intersection of normals at P and Q, then Kk is equal to
N a’ +b? b)_a2+b2 C)_a2+b2 9 a’ +b?
a a b b
Key. C

T
Sol. Solving the normals at 0, ¢ and using 9+(p=§

53. A chord of the hyperbola x? — 2y? = 1 is bisected at the point (—1, 1). Then the area of the triangle formed by
the chord and the coordinate axes is

a)l b) 2 c) 1/2 d) 1/4
Key. D
. 1
Sol. Equation of the chord as S; = S11 = Req Area Z
2 2

2 2

X X
54.  The angle of intersection between the curves —-+t y—2 =land ——— 2y > :1,(a >k>b> O)
a” b a“—k° k°-b
is
4(b (b
a) tan”!| = b) tant| —
a ka
4( a
c) tan | — d) None of these
kb
Key. D
Sol. Confocal ellipse and:hyperbola cut at right angles

2 2
X

55.  Let Ais the number of tangents drawn from a point on the asymptote of —- — é =1 (except origin) to the
a

hyperbolaitself. B is the number of normals which can be drawn from centre of Xy = c® to the Xy = c’.Cis
2 2

+ Y =1. D is the
b2

the maximum number of normals which can be drawn from a point on the ellipse —
a

number of tangent common to both branches of a hyperbola. Then number of normals which can be drawn from
the point (ABD,BC)to y* —48y —4x+616=0is (If A=3, B =5,C=4then ABC = 354)

a)l b) 0 c)2 d)3
Key. D

Sol. A-1,B=2,C=4,D=0
From (120, 24) we can draw 3 normals to

(y— 24)2 = 4(X —10) since (x—10) > 2

17
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56. If the normal at P(8, 2) on the curve xy = 16 meets the curve again at Q. Then angle subtended by PQ at the

origin is
a) tan‘l(Ej b) tan‘l(ij
4 15
c) tan‘l(%j d) tan‘l(;—;j
Key. A

| C
Sol. If a normal cuts the hyperbola at point (t,; meets the curve again at Ctl, t—l then t3t1 =-1

57. A triangle is inscribed in the curve Xy:C2 and two of its sides are parallel ‘to Y.+ m1X=O and
Yy +mM,X =0. Then the third side touches the hyperbola

2
a) 4mm,xy =c’(m,+m,) b) mm,xy =¢*(my+m,)
2 2
¢) 2m;m,xy =c(m,+m,) d) 4mm,xy.=c*(m, —m, )
Key. A
-1 -1 1
so. mM(AC)=——=-m;,m(BC)=-—m,=—mm,=———
t1t3 2t3 t3-t1t2
1(t,+t X
m+m,=— 2__1 compare chord Ab =X+ yt t, = C(tl + tz)with —+y+=2kK
L, tt, t
2 2
58. Let a hyperbola passes through the foci of the ellipse — + E =1. The transverse and conjugate axes of

this hyperbola coincide with the major.and‘minor axes of the given ellipse, also the product of eccentricities of
given ellipse and hyperbola is 1, then

XZ 2 X2 2

a) The equation of hyperbola is\— — — =1 b) The equation of hyperbola is — —=— =1
16 9 9 25

c) Focus of hyperbola.is(5, 0) d) vertex of hyperbola is (5\/§, 0)

Key. C
Sol. Conceptual

59. Consider a branch of the hyperbola X* —2y? —2/2X —4\/§y—6 =0 with vertex at the point A. Let B be

one of the end points of its latus rectum. If Cis the focus of the hyperbola nearest to the point A, Then area
of triangle ABC is

e i 2

2 3

o2 0 i
3 2

Key. D

NG

2 J—
Sol. Area =%a(e—1)xb—=\/§—2\/§:\/g—l
18
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60. If the equation to the hyperbola is 3X* —=5Xy —2y* +5X+11y —8=0 then equation to the conjugate
hyperbola is
a) 3x* —5xy —2y® +5x+11y-16=0
b)3X* —5xy —2y* +5x+11y-12=0
c) 3x* —=5xy —2y* +5x+11y—4=0
d) 3x* —5xy —2y* +5x+11y-20=0
Key. A
Sol. 3x? - 5xy - 2y®+ B5x + 11y + ¢ = 0 be the equation to the pair of asymptotes then ¢’==12. And hence
equation to the conjugate hyperbolais 3x* - 5xy - 2y* + 5x + 11y - 16= 0
61. Locus of the mid points of the chords of the hyperbola X —y2 =a’ that touch the parabola y2 =4ax is
(A) X*(x—a)=y® (B) y*(x—-a)=x3
(©) x*(x—a)=y? (D) y*(x—a)=x
Key. B
Sol. Let the mid point = (h, k)
~. equation of the chord xh—yk =h? —k?
yk:xh+(k2 —hz)
I
T T
k?—h* _ak
k h
=k’h-h*=ak® =k?(h-a)=h® .’ =y*(x-a)
X2 Y2
62. If e is the eccentricity-of.of — 9 =1and @ is the angle between the asymptotes. The cosd/2 is equal
a
to
e
(A) Ve (B) —
l+e
1 1
(€) —= (D) -
€ e
Key. D
Sol tangzg
2 a
o0 a 1 1
COS— = = =
2

63. Locus of the midpoints of the chords of the hyperbola x? —y2 =a’ that touch the parabola y2 =4ax is

A) X*(x—a)=y’ B)y*(x—a)=x

Key. B

3 2

) x*(x-a)y’ D) y*(x—a)x

19



Mathematics Hyperbola

Sol.

64.

Key.

Sol.

65.

Key.

Sol.

66.

let the mid point (h,k) equation of the chord is Xh —yk =h* —k?

_xh (K-h7) (€-h7) ak

2(h_a)=h3 3 _\SB(y_
k T . k*(h-a)=h’=x>=y*(x-a)

y

Consider a branch of the hyperbola x2 — 2y2 — 2 2 x — 4 2 y — 6 = 0 with vertex at the point A. Let B be one
of the end points of its latus rectum. If C is the focus of the hyperbola nearest to the point A, then the area of
the triangle ABC is

@12 ® 2 1
©) l+\/§ (D) \/g +1
B

X2-22 x—2(y*+22y)=6
= (X-2)2-2y+V2)?-2+4=6
= (x-2)2-2(y+V2)*=4

X —/2)? ++2)?
:>( z:,/_) (y 2/_) _
b?=a?(e?-1)
—2=4(e2-1)
=e’-1=1/2
e=43/2

area = % (ae —a) x b%a

The equations of the “ transverse and conjugate axes of a hyperbola respectively are

1

2
X +2y-3=0and2x - y+ 4 =0 and their respective lengths are \/5 and ﬁ . The equation of the hyperbola

is

() 2 (-9 S @yl @) 2 oy 4P S (xe2y-97
(C)2(2x Jy ¥4)2-3(x + 2y - 3)2 = 1 (D) 2(x + 2y - 3) - 3(2x -y + 42 = 1
B

The equation of the hyperbola is
|2x—y+4|2 |x+2y—3|2
Sl G
\/52 2 12
(zj &2)
2 \p2 6,+60,

X
If P(61) and Q(6-) are the extremities of any focal chord of the hyperbola a_z_é =1, then cos? 2 = A

cos? 61;292 , where A is equal to
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a’+b? a’+b’
(A) " (B) b?
a’+b? a’+b?
© ab ©) 2ab
Key. A

Sol.  Equation of any chord joining the points P(61) and Q(05) is,

zcos(ﬂj_z
a 2 b

sin (@):cos(hzezj. If it passes through (ae , 0), then

= e?cos? 6,-6, =cos? 6,+6,
2 2

b> a’+b?

= x=e2=1+a—2_ x

67. If the normal at the points P; (xi, yi), i = 1 to 4 on the hyperbola xy. ='c¢? are concurrent at the point Q(h, k),

hen (X X+ X+ X)) (Y + Y, +Ys+Y,)

t is equal to
XX, X5X
hk hk?
(A) 3 (B) o
|hk] hik
(© e (D) >
Key. D
Sol.  Equation of normal at any point P(ct; % ). on Xxy.

=c?,is xt3—yt—ct4+ c=0

If it passes through Q (h, k), then
ct - nt3+kt—c=0

If it’s roots are tq, ty, t3 and ty, then
t1+t2+t3+t4=h/C

= Cty + Gty Clg# 0ty =h = Ixj=h, Sty thtg=— Xt thtgty =1
Cc

= (oty) (Cty)(cty) (ctg) = = = tizk = Ty = kand XX9 X3 X4

< VAN X2y, _ hk

4

X X,XsX, €

X . S
68. A tangent to the hyperbolay = Lg passing through the origin is
X+

(A)x+25y=0 (B)5x+y=0
(C)5x-y=0 (D)x-25y=0
Key. A
Sol. :X—+9:1 A
X+5 X+5
dy —4
&at (X, Y1) =(X1T5)2
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Equation of tangent
__4
(X, +5)°
y-1- X;:—S = (X1T45)2.(X_X1)
Since it passes through (0, 0)
(X1 +5)2 +4(xq +5) +4x =0

X1 =-150r xq = - 3. So equation are

y_yl (X_Xl)

x+25y=0o0r,x+y=0.

2 2

69. The circle x? + y? — 8x = 0 and hyperbola %—YZ =1 intersect at the points A and B. Equation of:a common

tangent with positive slope to the circle as well as to the hyperbola is

(A)2x - 5y—-20=0 (B)2x- 6y+4=0

(C)3x—-4y+8=0 (D)4x—-3y+4=0
Key. B
Sol.  Equation of tangent at point P(6)

XsecH ytano 120 )

3 2
since eq. (i) will be a tangent to the circle
4secO 1
=3 —4
\/secz 0 tan’0
+
9 4
by solving it we will get
2X — ng +4=0
6 2)
(-3,0) 3.0)\(4.0) /
5 <Q 243)
2 2

70. There'is a point P on the hyperbola E_E =1 such that its distance to the right directrix is the average of

its distance to the two foci. Let the x-coordinate of P be — with m and n being integers, (n > 0) having no

n

common factor except 1. Then n —m equals

(A) 59 (B) 69 (C) -59 (D) -69
Key. B
Sol. It turns out that P has to be on the left branch. x-coordinate

is found to be —64/5
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71.

Key.

Sol.

72.

Key.

Sol.

73.

Key.

Sol.

74.

Key.
Sol.

The reflection of the hyperbola Xy =1 in the line Yy =2X is the curve 12X% +r Xy +S y2 +t=0 then the
value of "' is

a)—7 b) 25 c)—-175 d) 90
A
The reflection of (&, ) in the line y=2X is
4B-3a 4o +3
(aliﬂl):( 185 T g ﬂjzalﬂlzl

= 120 ~Tafp-128*+25=0

Chords of the parabola y2 =4X touch the hyperbola X2 — y2 =1. The locus of the point of intersection of
the tangents drawn to the parabola at the extremities of such chords is

a) acircle b) a parabola
c) an ellipse d) a rectangular hyperbola
C

The chord of contact Yy, = 2(x+ XO) of the point P(XO, Yo ) w.r.t the parabola is tangent to the hyperbola
x> —y? =1 iff 2x2+Yy2 =4. Locus of P is the ellipse 2X* + Yy’ =4

A chord of the hyperbola x> — 2y? = 1 is bisected at the point (1, 1). Then the area of the triangle formed by
the chord and the coordinate axes is

a)l b) 2 c) % d) 1/4

D

1
Equation of the chord as S1 = S11 =Req Area.—=

A pair of tangents with inclinations'@, £ are drawn from an external point P to the parabola y2 =16X. If the
point P varies in such a way that tan? o + tan® S =4 then the locus of P is a conic whose eccentricity is

A)ﬁ B) 5 Q)1 D)ﬁ

2 2
B

Let m, =tana,m, =tan S, Let P=(h,k)

m,, M, ‘are the roots of K :mh+%:>hm2—Km+4:O

im =X mm, =2
rnl 2 h' rnl 2_h
K? 8
mlz+m22=F—H:4
2 2
Locus of P is Y* —8x=4x>=y° :4(X+1)2—4:>@_y7:1
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2 2
75. 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\/5
Key. B
_ab 4x2
Sol. Area of parallelogram is 7 = > =4

76. The asymptotes of a hyperbola are 3X—4y+2=0 and 5x+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.

77.  Locus of the midpoints of the chords of the hyperbola X —y2 =a’ that touch the parabola y2 =4ax is
A) X*(x—a)=y’ B)y’(x—a)=x° ) x*(x—a)y? D) y*(x—a)x?

Key. B

Sol. let the mid point (h,k) equation of the chord is xh —yk =h? —k?

k2_h2 k2_h2
y:X_kh+( » )( " ):%:kz(h—a):hs:>x3=y3(x—a)

78. Two distinct tangents can be drawn from .the point (oc,Z) to different branches of the hyperbola

2 2
% — ]>./_6 =1, if ‘o’ belongs to
-3 5 =55 -7 7 -3 3
A | —,= B) ['v=—u—= Q)| —,= D) | —,—=
2 2 2 2 2 2 2 2
Key. D
Sol. The point on the line »=2 that should lie between the asymptotes where the curve do not

x=x

[ S

dx=

exist.Equation of-asymptotes are 3y . The point of intersection of ¥ = 2 with asymptotes are

3
L SN s —
2

79. A hyperbola passing through origin has 3X—4y—-1=0 and 4X—3y—6=0 as its asymptotes. Then the
equation of its transverse axis is

A) X—y—-5=0 B) X+Yy+1=0
Q) X+y-5=0 D) X—y-1=0
Key. A

Sol. Asymptotes are equally inclined to the axes of hyperbola. Find the bisector of the asymptotes which bisects
the angle containing the origin.
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80. A hyperbola has centre 'C" and one focus at P(6,8). If its two directrices are 3X+4y+10=0 and
3x+4y—-10=0then CP =

A) 14 B) 8 c) 10 D) 6
Key. A
2% _4 = g=20 P
Sol. g " s nearest to 3x+dy-10=0

:>fze—i:8 jezﬁ,azEﬁ

&
CFP=ae=10

81. If a variable tangent to the circle X% + y2 =lintersects the ellipse X2 + 2y2 =4 at points P and Q, then the

locus of the point of intersection of tangents to the ellipse at P and Q is a conic whose

N3 o \
a) eccentricity is — b) eccentricity is —
2 2

c) latus -rectum is of length 2 units d) fociare (iZ\/g,O)

Key: AC

Hint:  Atangent to the circle X° +Yy* =1isxcos @+ ysin =1, R(XO, yo)is the point of intersection of the
tangents to the ellipse at P and Q <> XCc0s@+ ysind=1and X,X+2Y,y =4 represent the same line
< X, =4cosfand y, =2siné

2 2 2 2
= X +ﬁ =1. Hence, locus of P isthe.ellipse:-— +-— =1
16 4 16 4
82. A variable straight line with slope m(M=0) intersects the hyperbola xy=1 at two distinct points .Then the
locus of the point which divides the line segment between these two points in the ratio 1:2 is
(A) An ellipse (B) Athyperbola (C) A circle (D) A parabola
Key: B

1 1
Hint:  Let the points of intersection be | t,,— || t,,— |.given m= S or tt, = L
LA 4t m

2
also by-section.formula ,

solving for t;;t, and eliminating them gives 2m?x* +5mxy +2y? =m which is always a hyperbola as
25m* om?
4

~4m? = >0,Vm=0

83. A tangent to the parabola x? = 4ay meets the hyperbola N— y2 =a’at two points P and Q, then midpoint of
P and Q lies on the curve

a) Y’ =x(y-a) b) ¥’ =x*(y-a)
0y’ =x*(y-a) d) Y =x(a-y)
Key: B
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Hint:

84.

Key.

Sol.

85.

Key.
Sol.
86.

Key.
Sol.

87.

Key.

Sol.

Equation of tangent to parabola Y = mx —am-....... (l) equation of chord of hyperbola whose midpoint is
(h,k)is hx—ky =h*—k?......(2) form (1) and (2)

m 1 am?

T =k = (k-a)
The equation of a tangent to the hyperbola 3x> —y2 =3, parallel to the line y=2x+4is
(A)y=2x+3 (B)y=2x+1
(C)y=2x+4 (D)y=2x+2
B
3x2—y2:3,x—2—y—2:1
1 3

Equation of tangent in terms of slope.
y=mx= (m2 —3)

Here, m=2,
then y=2x+l1

A circle cuts the X-axis and Y-axis such that intercept on X-axis is.a constanta and intercept on Y-axis is a
constant b. Then eccentricity of locus of centre of circle is

1.1 2, % 3. 2 4.

-

3

Locus of centre of circle is a rectangular hyperbola hence its eccentricity is \/E

If a circle cuts the rectangular hyperbolaxy=1'in.4 points (Xr, yr)where r=1,2,3,4. Then ortho centre of

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

1 (X47y4) 2. (_X4’_y4)
3. (=X +Yy) 4. (+%,-Ya)

Xy =1 cuts the cirele in4=points then X X,X;X, =1, y;Y,¥;¥, =1

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

le ( > ,—(y1y2y3)‘1]

X1X2 X3

_(_X4’_y4)

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

(A) (X +y?)+a (X —y*) =42’ (B) 2(X*+y*)+4a’ (X* —y*) =4a’
(C) (x2+y2)2+4a2(x2—y2):4a4 (D) (x2+y2)2+a2(x2—y2):a4
C

Equation of tangent to the hyperbola: Yy = mxi\/mzaz - a?
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88.

Key.

Sol.

89.

Key.

Sol.

90.

= Let P(Xl,yl)be locus

= y-mx=+ym’a’-a’
S.B.S
= m* (X —a*)-2y,xm+y; +a’ =0

2 > +a’
m+m, = Xlzxi)gz » MM, = iiz_az
tan45° = | o~ M

1+mm,

= (L+mm, )’ =(m—m, )’ =(m +m,)’ —4mm,
L +a’ 2X. Y, 2 +a’
o[ - 2 o

2 2
X

If PQ is a double ordinate of the hyperbola — —é =1 such that OPQiis an'equilateral triangle, O being the
a

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

(@) 1<e<2/+3 (b) e=2/+/3 (c) e=~/312 (d) e>2//3
D
If OPQ is equilateral triangle then OP makes 30° with x-axis.

2 2
(g,%} ties on hyperbola % —% =1
,  16a’p?
rr=————>
12b° -4a

2
—12b%* —4a? >O:>b—2>i
a- .12

151
3

e2>ﬂ:>e>£
3

V3

Consider a hyperbola xy=4 and a line 2x+y=4. Let the given line intersect the x-axis at R. If a line through ‘R’
intersects'the hyperbola at S and T. The minimum value of RSxRT is

A) 24 B) 16 )8 D)4

C

s, T=(2+rcos6,0+rsind)

r? cos0sin0+2sin0—4=0
4 8
sinBcos® sin20

The normal at ‘P’ on a hyperbola of eccentricity ‘e’ intersects its transverse and conjugate axes at L and M
respectively. If the locus of the mid point of LM is a hyperbola then its eccentricity is

e+l e 2e
A) —— B) C)e D)

e-1 e -1 e? -1

RS.RT =
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Key.

Sol.

91.

Key.

Sol.

92.

Key.

Sol.

93.

Key.

Sol.

B
Normal : axc0s0+bycot0 =a® +b?

2 2 2 2
L{a L sece,Oj, M =[0,¥tan9}

a
2 2
X
Locus is T—%zl
ae ae
4 4p?
el_ e
e’ -1

Consider a branch of the hyperbola X* —2y? — 22X —4\/§y—6 =0 with vertex at the paint A. Let B be
one of the end points of its latus rectum. If Cis the focus of the hyperbola nearest to the point A, Then area
of triangle ABC is

a)\/§+l b) 1—\F <) 1+\F d)\/g—l
2 3 3 2

D

1 b2 3-2 \F
Area =-a(e-l)jx—=——+—=,|=--1
rea =2 ( )xa 5 5

If the equation to the hyperbola is 3x* —5Xy —2y? +5X +11y —8 =0 then equation to the conjugate
hyperbola is

a) 3x* —5xy —2y* +5x+11y-16=0

b) 3x* —5xy —2y* +5x+11y —-12=0

c) 3x* —5xy — 2y +5x+11y —4=0

d) 3x* —5xy —2y* +5x+11y —20=0

A

3x? - Bxy - 2y® #5x+ 11y + ¢ = 0 be the equation to the pair of asymptotes then c = -12. And hence
equation to theiconjugate hyperbola is 3Xx* - 5xy - 2y* + 5x + 11y - 16= 0

A tangent to'the circlex? + y? = 4 intersects the hyperbola x* — 2y? = 2 at P and Q. If locus of mid—point of PQ
is (x2—2y%)? = (x? +4y?) ; then A equals

(A) 2 (B) 4
(C) 6 (D) 8
B

2 2

Equation of chord of hyperbola ?_TZL whose mid—point is (h, k) is

he_y, bt K
2 2 1
2
n_k?
It is tangent to the circle x*> + y? = 4, then 22 =2
LUE
4
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2 2 2
= (?—kzj =4 (hZ+k2] = (x2=2y})? = 4(x* + 4y?) = L =4.

94. Length of latusrectum of the conic satisfying the differential equation xdy+ de =0 and passing through the

point (2, 8) is
A) W2 B) 8 ) 82 D) 16
Key. C
Sol. ﬂ+%=0:>xy:16
y X

.. Y =—X is conjugate axis centre is (0, 0).
Vertices are (4, 4), (-4,—4). e= J2
Length of transverse axis = 8\/5 =2a

LR = 2a(e* -1)
2 2
95. From a point P on the hyperbola E —T =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 coordinatesof P B) 4 C)6 D) 8\/5
Key. B
ab 4x2
Sol. Area of parallelogram is — = =4
2 2
96. The eccentricity of the conic defined by ‘\/(X—l)2 +(y-2)° —\/(X—5)2 +(y-5)?|=3
A) 5/2 B) 5/3 A D) V11/3

Key. B

Sol. Hyperbola for which (1, 2) and'(5, 5)are foci and length of transverse axis 3.
2ae=5and 2a=3/ we=5/3

97. 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.

98. Atriangle is inscribed in the curve XY = 02 and two of its sides are parallel to Y+ M X = 0 and
y+m,X= 0. Then the third side touches the hyperbola

a) 4mm,xy =c*(m,+m,)" b mmxy=c?*(m, +m,)

2 2
¢) 2mm,xy =c*(m, + m,) d) 4m;m,xy =c*(m, —m, )
Key. A

-1 -1 1
. AC)=—==—-m,,m(BC)=-m, =—, mm, =
sol. ~ m(AC) T m,,m(BC)=-m, o, m,m, it
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1(t,+t X
m, + m, =—| 2—=1 |compare chord Ab =X+ Vt,t, =C(t1+t2)with —+y+=2k
3 142 t
2 2
99. Let a hyperbola passes through the foci of the ellipse — + =— =1. The transverse and conjugate axes of

this hyperbola coincide with the major and minor axes of the given ellipse, also the product of eccentricities of
given ellipse and hyperbolais 1, then

2 2 2 2

a) The equation of hyperbolais — —=— =1 b) The equation of hyperbola is — — y— =1
16 9 9 25
c) Focus of hyperbola is (5, 0) d) vertex of hyperbola is (5\/§, 0)

Key. C
Sol. Conceptual

100. The length of the transverse axis of the hyperbola 9x? —16y* —18x —32y—151=Qis

1) 8 2)4 3)6 4)2

-+

Sol.  Given hyperbolais 16 3

Length of the transverse axis is 2a=8.

101. The equation of a hyperbola, conjugateto the hyperbola x? +3xy + 2y2 +2x+3y=0is

1) x®+3xy+2y* +2x+3y+1=0 2) X2 4+3xy+2y*+2Xx+3y+2=0
3) X*+3xy+2y° +2%x+3y+3=0 4) X2 +3xy+2y*+2x+3y+4=0
Key. 2

- 2 —
Sol. Let H=7+ Sgyteyttantiy = Dand C=0 is its conjugate. Then C + H=2A, where A=0 is the combined

P43+ 2+ 2243y +1=0

equation ' wof = asymptotes. Equation of asymptotes s where

Az abed2gh—af —bg* ek = 0= 1=1
L C=2(x 3+ 2yt +2x43y+1) (£ +2)7 + 3+ 224 3y

2 2 _
= equation of conjugate hyperbola is * tip+ay tixtiy+a=10

102. 2 2
X
If AB is a double ordinate of the hyperbola — —é =1such that AOAB is an equilateral triangle O being the
a

origin, then the eccentricity of the hyperbola satisfies
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e>3 Dcect Ve 2 Nes 2
3 V3 J3
Key. 4

Sol. Let the length of the double ordinate be 24
~ 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

[am"ﬁ:j e f}
L Ais

Since A0AH s equilateral-triangle, therefore
0A=AB=0B=2{

a(ff +33)

OM 4 AMY = 0d® ™ +=art
Also, + = b

] ]
We get W —a

RN
LA P L R
Since {* =0 3b* —ga

2
iBag(eg—l)—ag == }ﬁ
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103. |f the line 5x+12y —9=0is a tangent to the hyperbola X* —9y® =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

104.  Any chord passing through the focus (ae, 0) of the hyperbola x* — y? = 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 Sl =0

105.

2 2
. . X .
Number of points from where perpendicular tangents to the curve ——z—s =1can be drawn, 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
x* +y2=cz

3 g2 3, NN
—& (equation of director circle)i.e., X X = 9

is not a real circle so there is no points from
where tangents are perpendicular.

106. % _ 42 —4 =
x -y +ixtiy—4 Grepresents

1)  Rectangular hyperbola 2)Ellipse

3)  Hyperbola with centre at (1,1) 4)Pair of lines
Key. 1

S P ogbr0a+b=0

107. Coordinatesif foci of the hyperbola xy=4 are

) (2B.20)( 2022F) ERNEY

3 (242,-242) (242, 242) 4 (2.2)
Key. 1

Sol.  fociof wy=c is (icﬁi‘cﬁjl

108. Which of the following is INCORRECT for the hyperbola x* —2y? —2x+8y—-1=0

1 s eccentricity is \/E 2) Length of the transverse axis is 2\/§

3) Length of the conjugate axis is 2\/6 4) Latus rectum 4\/§
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Key. 1

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 & ,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= \E,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 |[fa=,'2 - 1)

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

The length of the conjugate axis = 2“'%

Latus rectum 43

109. |f 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|> 4 3) |R|=4 4) |R|=5
Key. 1
Sol. Conceptual
110. X2 yz ¥ yz
Assertion: The pair of asymptotes of E —~Z_ =1and the pair of asymptotes of E —~-— =—1coincide.

Reason: A hyperbola and its conjugate hyperbola possess the same pair of asymptotes

1) «“Both A and R are true and R is the correct explanation of A
2) Both AandR are true but R is not correct explanation of A
3) AistrueRis false

4) Aisfalse Ris true

Key. 1
Sol. Conceptual
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111. If the line ax + by + c=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
—id
Sol. Slope of the line & is equal to slope of the normal to the curve.

. eithera>0&b<0(or)a<0&b>0.

112.
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

¥
ﬂf,—] 3 4
( t) ¥ —yi—at” +a=0

113. 2 2
The product of perpendiculars from any point P ( @)0n the hyperbola Z _yE =1to its asymptotes is equal to:

1) 9 2) % 3) Depending on @ 4) §

5 13 6

Key. 2
A
Sol. The product of perpendiculars. from any point P (5) on the hyperbola at to its asymptotes is equal
ah?

to @t +b

114. 2 2

X
The foot of the perpendicular from the focus to an asymptote of the hyperbola — —§ =1is
a

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

h—ae k-0 —abe h—ae —abe o —abe
= === =g & —=—7
Then & —c a + b & a'e - ae

On simplification, we get h=a/e, k=b/e
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Foot of the perpendicular is (a/e,b/e)

115. 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) g2
Key. 4
211
Sol. Equation of any tangentto * —2 =%
% _:uj x ¥
— -5 =lis —secf—-—tan & =1 —}[lj
i.e. & ) ) )

or xsecH—ytan =«
equation of other two sides of the triangle are
x-y=0..(2) x + y=0(3)

131 2
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 O+tan & sec S+ tan &

a —ct
And sec8—tan & sec & —tan &

2 2
[ [

1
_| 2 2 & 2 2
2|seu:: —tan” & sec” f—tan” &

Area of triangle =
1
—(ﬂ2+ﬂ!2] s sect B—tan*@ =1
2

2
=l

116. The foot of the normal 3X+4y =7 to the hyperbola 4x° —3y2 =1is

DLy 2 (1) ) (-1) 9 (1)

Key. 1

1.1)

Sol. Since the point { lies on the normal and hyperbola it is the foot of the normal

117. 2 2
X
Tangent at the point (2\/2, 3) to the hyperbola T—y? =1 meet its asymptotes at A and B, then area of the
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triangle OAB, O being the origin is

1) 6 sqg. units 2) 3 sq. units 3) 12 sq. units 4) 2 sg. units
Key. 1
oy )
Y
Sol. Since area of the £ formed 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.

118. X2 yz
Eccentricity of hyperbola ?—i-? =l(k < O) is:

1) ik 2) Ik 3) 1+i§ st

k
Key. 4
2
y_j—i= 1(~k =0)

Sol. Given equation can be rewritten as k [_k)

-k 1 1
Ez=1+( zjl:l——ﬁé‘: 1——

ik i i

119. If the circle X2 + y? = a”intersect the hyperbola xy = c”infourpoints

P(%,¥.),Q(%, ¥,),R(X, ¥s), S(x4yy4)then which/of the following does not hold

1) NtX+X+X = 0 2) XX XXy = V1Yo YaYs = c’
3 VY, Y5 +Y, =0 4 X +Y,+X+Y, =0
Key. 4
4
2, C 2
Ltz a S R .
Sol. X =K —a8'K% +& =W 4% gption does not hold

120.
If a normal to'the hyperbola x y = ¢? at [ctl, Ej meets the curve again at(CtZ’tEj' then:
2

1) =1 2)t, =t —E 3) tit, =—1 4) tt,=—1

Key. 4

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

Ex—ty—ctf +e=0

e
It passes through f2
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[
Bty —t. ——ctf +c=0
le., &

= () — £, )8, + 11 =10
=t =—1

121. The equation of the chord joining two points (X11 yl) and (xz, yz)on the rectangular hyperbola xy=c? is

1)X+y=12)x+y=13)y+le4)X+y=l
X+X ity X=X Y1i—Y, X+X YitY, Yi= Yo X=X
Key. 1
[x1+:1::4 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

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

1) p2 2) 2r2 3) 3r2 4) gy2

o CP=CQ=CR=CS=r

123. 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

Sol é':nJE, Ep.s'p:[é'x1+a)[éx1—a):25
124. v yz
Let y =4x° &~ — = =lintersect iff
a“. 16

1

1 1
1) |a|£ﬁ 2)a>ﬁ 3)a>_ﬁ 4) a>2

37



Mathematics Hyperbola

=’y —dy+16a° =10
= 0z0 for intersection of two curves

= 16— 4dg” (16&:2)20

=1-4a* =0

=(2a*)=1

:>|~,E.:z|51:>—%c_:a g%

125. 2 2

y

If angle between the asymptotes of the hyperbola X—z——z =1is 45° , then value of eccentricity e'is

U 15242 2 41202 3 o202 Y Ja-32
Key. 3
2 2
-1
Etan'lé=45°:>ﬁztan22":Lg)=[u'5—l)2
Sol. @ & @

=o' —1=3-22 == 4-22

126. A hyperbola, having the transverse axis of length 28in @5 is confocal with the ellipse 3X* +4y? =12. Then its

equation is
1)  x*cosec’d—y*sec’ =1 2)  x*sec’@—y’cosec’d=1
3) x*sin*@-y’cos’ O =1 4)  x®cos’@-y*sin®H=1
Key. 1
£+y_2 =1 g= 1—E = l
Sol. Equation of the ellipse is 4 3 . Its eccentricity is 4 2

+
Coordinates.of foci are [_1’ D} .

LA
T 73 :
Let the'hyperbola be &~ & , then & =sin &

ae,=1= e =cosecd
Also, “1 1

Chi=gt (e?—l):l—sing B=rcos’d
o2 yz
5 —g=1
Equation of the hyperbola is thus 511 g rcos” 8
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127. An ellipse intersects the hyperbola 2x° —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, O)

3) equation of ellipse are X* +2y* =4 4) the foci of ellipse are (i\/E,O)
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) ]

128. W2\
Let P(6, 3) be a point on the hyperbola — e =1. If the normal at.the point P intersects the x axis at(9, 0) ,
a

then the eccentricity of the hyperbola is:

y 2 Z)E 3) 2 4 3

Sol. Normal at (6,3) is

2 2
b
—ﬂ; +2Y % 4t

7

2 2
2 :‘:E:Hb—2
& 2 @

oo . 1 3
— == cl=-=e=,|-
a® 2 2 2

129. X2 v
For hyperbola——— ———— =1, which of the following remains constant with change in ‘&'
CoOS"a SIN"«

1) abscissae of vertices 2) abscissae of foci
3) Eccentricity 4) directrix

Key. 2
2 2
x Yy 1

Z 32
Sol. Hyperbolais ©o8 & sin &

_ s sin® v
troosa,l €= 2
-0) , eccentricity of the hyperbola is cos &

= |sec: rx|
Coordinates of vertices are {
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_ ] . {il,[]]l . . P
-- Coordinates of foci are thus , which are independent of “ .

_ 2
Directrix is ¥ = fcos* &

130. A ray emanating from the point (5, 0) is incident on the hyperbola 9x* —16y* =144 at the point P with
abscissa 8, then the equation of the reflected ray after first reflection is (P lies in first quadrant)

A) 3x-y+7=0 B) 3/3x—13y+15/3=0
C) V3x+y-14=0 D) 3/3x+13y—15/3=0
Key. B
Sol. foci= (15,0)

. Equation of reflected ray after first reflection passes through P,S";P = (8, 3«/§),S1 =(-5,0)

2

2
131. If PQ is a double ordinate of the hyperbola ;%-% =1 such that OPQ is an equilateral triangle, O

being the centre of the hyperbola then eccentricity e of the hyperbola satisfies

A)1<e<% B)e:% C)ezg D)e>%
Key. D
Sol. Let PQ=2/¢
a’b’

)
3b?-a J3
2

2
132. P(asec6,btan©) and Q(asecd,btan¢g) are the ends of a focal chord of :—2—§ =1, then tangtang

0?=

is
py &1 g L€ o Lre Dy &+
e+1 1+e l-e e-1
Key. BorC

Sol. Conceptual Question
2 2
133. If a variablestraightline xcoso +Yysino=P, which is a chord of the hyperbola :—z—é =1(b>a),

subtenda right angle at the centre of the hyperbola, then it always touches a fixed circle whose radius

is
ab a ab ab
A B C) — D) ——
) b=2a ) a-b ) NSy ) bvb+a
Key."C

2 2
Sol. Making homogeneous equation of hyperbola %—#
()x*+()y*=0
1 1 1 ab

=1 with the help of xcosa+ysina=P

POy el

P is the length of perpendicular drawn from (0, 0) to xcoso+Yysino=P
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134.

Key.

Sol.

135.

Key.

Sol.

136.

Key.

Sol.

137.

Key.

Sol.

ab

Jb? —a?

The normal at P to a hyperbola of eccentricity e, intersects its transverse and conjugate axes at L and

M respectively. If locus of the mid point of LM is a hyperbola, then eccentricity of the hyperbola is

A) &1 B) —— C) e D) —2&
e-1 e’-1 Vel -1

B
N, :axcos0+bycot0 =a*+b?

2 2
L(a +b seco, O]

Radius =P =

a
2 2
M[O,a +b tanej
b
2 2
Locus is X y =1= e =

e’ -1

a% +Db? 2 a2+b? Y
( 2a j ( 2b j
. o X2 yz
If e is the eccentricity of the hyperbola Z b

=1 and 0O is the angle between the asymptotes, then

0 .
cosE is equal to

A) 1—_e B) Z_e C) 1 D) 3
e e e e
C
9=2tan’19:>tan9:E
a 2 a
0 a 1
COSEZ\/ 2, p? - b2 ZE
o Jl+az

Avrea of triangle formed by.the lines x —y =0,x+Yy =0 and any tangent to the hyperbola x*—y* =a*

is

A) | B) 1|a| C) a* D) 1y
2 2

C

Anytangentto x*>—y*=a’ is xsecd—ytanp=a

Area = a|

The locus of the point of intersection of the line \/§x—y—4\/§K =0 and J§Kx+ Ky—4J§ =0isa
hyperbola of eccentricity is

A) 1 B) 2 C) 2.5 D) \/3
B
K_V3x-y _ 43
43 Bx-y
:>3x2—y2=48:>X—2—y—2=1
16 48
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48=16(e"-1) =>e=2

138. The locus of the middle points of chords of hyperbola 3x* —2y® +4x —6y =0 parallel to y=2x is
A) 3x—4y=4 B) 3y—4x+4=0 C) 4x—4y=3 D) 3x—4y=2

Key. A

Sol. Letlocus be P(h,k), T=S
3hx —2ky +2(x +h) —3(k +y) = 3h* — 2k® + 4h — 6k

3h+2
Slope = =
2k +3

2=>3x—-4y=4

139. From a point P(1, 2) pair of tangent’s are drawn to a hyperbola ‘H’ in which one tangent to each arm of
hyperbola. Equation of asymptotes of hyperbola H are J3x-— y+5=0& 3x+ y—1=0 then eccentricity of
‘H’ is

C) V2 D) \/3

A) 2 B)

&l

Key. B

Sol. Since ¢,c,(a,a, +b,b,)<0
origin lies in acute angle
P(1, 2) lies in obtuse angle

Acute angle between the asymptotes is g

2
V&

140. If a variable line has its intercepts on'the co-ordinates axes e,e', where %,% are the eccentricities of a

0 I8
e=SeC— :secg =

hyperbola and its conjugate hyperbola, then the line always touches the circle x* +y* =r?, wherer =

Al B) 2 C)3 D) can not be decided
Key. B

Sol. Since g and % are eccentricities of a hyperbola and its conjugate

4.4
@ e
eZeIZ
e?+e”
line passing through the points (e, 0) and (0, e') e'x+ey—ee'=0

=1

ie 4=

it is tangent to the circle x> +y? =r?
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2 2

141. 1If angle between asymptote’s of hyperbola ;(—2 —% =1 is 120° and product of perpendiculars drawn from foci

upon its any tangent is 9, then locus of point of intersection of perpendicular tangents of the hyperbola can be —

A) X +y* =6 B) X*+y* =9 C) xX*+y*=3 D) x* +y* =18
Key. D
Sol. b*=9
than 30°=i
a NG
a’=3b* =27

Required locus is director circle of the hyperbola & which is x* +y? =27 -9, x* +y* =18
If g =1tan60° is taken then

3 3
Required locus is x* +Yy* =3-9=-6 which is not possible.

a 3.

142. “C’ be a curve which is locus of point of intersection of lines x =2+ m.and my =4 —m. A circle
S= (X - 2)2 +(y+1)2 =25 intersects the curve C at four points R,Q;R and'S. If O is centre of the curve ‘C’ then

OP? + 0Q* +OR? + 0% is

A) 50 B) 100 C) 25 D) 25/2
Key. B
Sol. x-2=m
4
+1=—
y m

(x-2)(y+1)=4
= XY =4,where X=x-2,¥ =y +1

S=(x-2)" +(y+1)° =25
= X?+Y?=25
Curve ‘C’ & circle S both are concentric

OP? + OQ*+ OR?* + OS* =4r* =4.25=100

143. The combined equation of the asymptotes of the hyperbola 2x* +5xy +2y* +4x+5y =0 is

A) 2X*4-5xy +2y° +4x+5y+2=0 B) 2x% +5xy+2y° +4x+5y—-2=0
C) 2x% +5xy+2y* =0 D) none of these
Key. A
Sol. Let the equation of asymptotes be
2X% +5Xy + 2y +4X+5y+A =0 (D)

This equation represents a pair of straight lines therefore
abc + 2fgh —at* —bg® —ch® =0
25 25 A

M- g B¢ o R0,
2 4 42

= A=2
Putting the value of A in (i), we get 2x* +5xy + 2y* +4x +5y +2 =0 this is the equation of the asymptotes.
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2 2

144, If o+ =3n then the chord joining the points o and [ for the hyperbola ia(_z_# =1 passes through
A) focus B) centre
C) one of the end points of the transverse axis D) one of the end points of the conjugates axis
Key. B

Sol. (i) Equation of chord joining o and B is

X cos (Oﬂ_—ﬁj ~Ysin (OL—JFB) =CO0S (Q—JrBJ
a 2 b 2 2

o+p=3n
5cos(OL—_Bj =2-0
a 2 b
If passes through the centre (0, 0)
2 2
145. For a given non-zero value of m each of the lines 2—% =m and §+%: m meets the hyperbola % —% =1

at a point. Sum of the ordinates of these points, is

A) @ B) @ )0 D) aszb

Key. C

Sol.  Ordinate of the point of intersection of the line 2— =m and the hyperbola is given by

(E—XJ(K—X+QJ=1 i.e. m(m+gj=1 i.e. y:M

a b)la b b b 2m

o<

Similarly ordinate of the point of intersection ofthe line §+%: m and the hyperbola is given by
b(m2 —1) _ _
y= — Sum of the ordinates is 0.

146. The equation of the transverse axis of the hyperbola (x —3)2 +(y +1)2 =(4x +3y)2 is
A)x+3y=0 B)4x +3y=9 C)3x—-4y=13 D) 4x+3y=0

Key. C

Sol. (x —3)2 +(y+1)2 =(4x +3y)2

(x—-3)" +(y+1) = 25(4X_45F3VT

PS = 5PM
directrix is 4x + 3y = 0 and focus (3, - 1)

So transverse axis has slope =% and equation of transverse axis y+1=%(x —3)

= 3x—4y =13

147. For which of the hyperbola we can have more than one pair of perpendicular tangents?
A)X—Z—y—z—l B)X—z—y—z——l C) x> -y’ =4 D) xy =4
49 49 Y = Y

Key. B
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2 2
Sol.  Locus of point of intersection of perpendicular tangents is director circle for —- —# =1 equation of director
a

circle is x> +y* =a® —b” which is real ifa>b
= Bis correct answer.

2 2
148. From point (2, 2) tangents are drawn to the hyperbola I_G —% =1 then point of contact lie in

A) | & Il quadrants B) I & IV quadrants C) I & Il quadrants D) Il & IV quadrants
Key. D
Sol. Equation of Asymplote are 4y —3x=0and 4y + 3x =0

Since point (2, 2) lies above the asymptotes 4y — 3x =0,

Hence point of constant of pair of tangent are in 1l & IV quadrant

149. The equation to the chord joining two points (x,, y;) and (X,, y,) on the rectangular hyperbola xy =c? is

A) X + y =1 B) X 4 y 1
X1+X2 yl+y2 X:L_X2 yl_y2
C) X + y =1 D) X 4 y 1
Vi+Y, X +X, ViV, Xx,
Key. A
Sol. Mid point is M(M,yl +y2j
2 2
equation of the chord to the hyperbola xy =¢? whose'midpoint is M, is S
q yp Xy P SRRV
2 2
j— X + y =1

X1+X2 yl+y2

150. The locus of the foot of the.perpendicular from the centre of the hyperbola xy =c”on a variable tangent is
A) (x2 -y )2 =4c’xy  B) (x2 +y° )2 =2c’xy  C) (x2 + y2) =4x°xy D) (x2 +y° )2 =4¢°xy
Key. D

Sol. Equation of'tangent at P,%+ty=20.
or X +t*y=2ct ...(0)
slope of tangent =—t£2
equation of CM is y =t* X ...(ii)
Squaring (i), (x+t2y)2 = 4¢*t’

2\2
Using (ii), we get (x+y—] —4c24Y :>(x2 +y2):4c2xy
X X
151 If P(X.,Y;), Q(X,, ¥,), R(Xs, Y3 ) &S(X,, y,) are 4 concyclic points on the rectangular hyperbola

Xy =c?, the co-ordinates of the orthocenter of the triangle PQR are
A) (X4’_y4) B) (X4’y4) C) (_X4’_Y4) D) (_X4'Y4)
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Key. C
Sol. LetP,Q,R,Sare (ct,%)
Where tis t,,t,,t,,t, respectively let equation of circle is x* +y* =r?
(ct%) satisfy this equation
2
ct’ + (t:—z -r*=0
c’t' —r’t? +¢’ =0
Its roots are t,,t,,t,,t,
t,t,, 4,1, =1 ..(D)
Coordinates of orthocenter of APQR are (_—(i,—ctltzg)
123
C L
= [—ct4,——] (using (i))
t4
= (_X4’_y4)
x* y2 2 2 2 :
152. If the curves a_2+F:1’ (a>Db)and x* —y° =c*" cut at right.angles then
A) (X4’_Y4) B) (x4,y4) C) (_X4’_y4) D) (_X4’y4)
Key. C
Sol. LetP onthe ellipse is (acos 6, bsin6)
Slope of tangent at P on the ellipse m, = _Ec_o_se
a sind
Slope of tangent at P on the hyperbola x* ~y*=¢c?, is
acoso
m, = —
bsin®
Since these curves are intersecting.at.right angle
mm, =-1
—EXC_O—SOXEC?—SG=—1:> tan® 0=1
a sin6 bsind
P(acos®, bsind) also lies on hyperbola
a%cos’ 0—b’sin*0=c?
a%~b*tan®0=c’ +c’tan’ 0
= \ na?-b2=c?+c? [ tan®0=1]
a? —b® = 2¢?
X2 y2 XZ y2
153. If radii of director circles of a_2+F =1 and POl (b')2 =1 are 2r and r respectively and e, and e, be the
eccentricities of the ellipse and the hyperbola respectively then
A) 2> —¢e2 =6 B) €2 —4e2 =6 C) 4e2 —e2=6 D) none of these
Key. C
Sol. Equation of director circles of ellipse and hyperbola are respectively.

x* +y? =a’+b?
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and x* +y* =a’—b?

a’ +b’=4r’ (D)
a’—b’=r? ..(2)
So 2a® =5r?

5r?
al="—

2 2 2 2

154. If the foci of the ellipse % +§ =1 & the hyperbola XY =i coincide then the value of b? is

144 81 25
A)4 B)9 C) 16 D) none
Key. C

2 R
Sol. For ellipse a> =16 = e:Jl—b—z :\/25_b
a 5
= focii —(+ae, O):(J_r 25—b2,0)
2
For hyperbola, e = 1+b—2 _3
a- 4

focii=(+ae,0)=(£3,0)

V25—b* =3= b’ =16

155...The.tangent at any point P(X,,y;) on the hyperbola xy =c? meets the co-ordinate axes at points Q & R. The
circumcentre of AOQR has co-ordinates.

X, Y 2X, 2y
A) (0,0 B) (x,, ol h D [ 2 Y1
) (0, 0) ) (X, Y1) )(2 2) )(3 3j
Key. B
Sol. Tangentat P(x,,y,) on xy=c® is
i+l=2
X Y

Q=(2x,0), R=(0,2y,)
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156.

Key.

Sol.

157.

Key.

Sol.

158.

Key.

Sol.

Now OQRisaright A and QR is the hypotenuse.
circumcentre = mid pt, of QR =(x,, y,)

2 2

The locus of the mid points of the chords passing through a fixed point (oc, B) of the hyperbola % —% =1is
A) a circle with centre (E,Ej B) an ellipse with centre (g,Ej
2 2 2 2
. a B . . . a B
C) a hyperbola with centre P D) straight line passing through P
C
Let (h, k) be the mid point
2 2
Tos, = ok b Kk ()

(1) passes through (o, B) so putting (o, B) in it
2 2 2 2
ox Py _x' ¥ (X__G_Xj_(y_ﬂj_o

a? b?> a® b? a? a?

b?  b?
o\ Bz
) 8) ey

= - +——-—-—=0
a’ b? 4a®  4b?

Which is a hyperbola with centre [%%}

If two conics a,x* +2h,xy +b,y* =c, and a,x* +2h,Xy + b,y =c, intersect in four concyclic points, then

A) (a,—b;)h, =(a, —b,)h, B).(a,—b,)h, =(a, —hb,)h,
C) (a,+b,)h, =(a, +b,)h, D) (a,+b;,)h, =(a, +b,)h,
A

On removing xy terms by multiplying ‘a,x*+ 2h,xy + b, =C, by h, and a,x* +2h,xy +b,y?* =C, by h, and
subtracting we have

(a;h, —a,h, )x? +(b,h, =b,hy)y2 =Ch, —C,h,

Now this will represent a circle if coefficient of x* = coefficient of y?

i.e. a,h,—a,h, =bh, —b,h,

i.e. (a, —b,)h, =(a, —b,)h,

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

A) 4x* —5y* =4a’ B) 4x* —5y* =53’ C) 5x* —4y* =4a° D) 5x* —4y* =5a°
D

Clearly @za = e=§
3 2
(39
2
Directrix is X :2—5
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‘ . . 3aY , 9( 2aY
. equation of hyperbola will be X—? +y =2 x—?

Which reduces to 5x* —4y* =5a°
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Hyperbola
Multiple Correct Answer Type

1. If the normal at P to the rectangular hyperbola meets the axes in G and g and C is centre of the hyperbola, then

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

Key. AB,CD
Sol. Let P(x,Y,) pton X'—y’=4

Normal is X, Y+ Xy, =2X Y,

=G =(2x%,0)9(0,2y,)

PG =/(2,—x)*+y{ =PC

Pg =% +(2y, -y,)? =PC

Gg =+(2%)* +(2y2) =2\/x} +y2 =2PC

2 y2

2. For hyperbola ? _F =1, let n be the number of points on the plane through which perpendicular tangents

are drawn
A.Ifnzlthene=\/§ B. If n =0 then e<J§
C.Ifn>1then 0<e<+/2 D. None of these

Key. AC

Sol. Lous of point of intersection of tangents is bisector circle X2 + y2 =a’ —b?

If a® >b? there are infinite pointsan circle =e* <2
n>1 —e? <2
If a2 <b? there doenot exist any point on the plane €2 >2=>e >+/2

If a% =b? there exists exactly one point (centre of hyperbola) =>€ = \/E

3."_ 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) X*+y* =36 B) X*+y'=4 Q) X*- y°=4 D) X*+y* =9

Key. A
Sol. The difference between the focal distances is a constant for a hyperbola. For a rectangular hyperbola
latusrectum = transverse axis.

52,051 (h, k) PO, 0) [S'p- Sp|= 4‘\/h2+ K2 - 2‘: 4 JNP+x2=6b h2+k’=36

Locus of (h. K)is x>+ v*>= 36
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4. 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) X’ +y*=36 B) X+ Yy’ =4 Q) x*- y*=4 D) X*+y* =9
Key. A
Sol.  The difference between the focal distances is a constant for a hyperbola. For a rectangular
hyperbola latusrectum = transverse axis.
52,008 (b, k) P(0,0) [S'p- Sp|= 4 Jh? + 1 - 2‘: 4P NP+ x=6b h2+k2=36
Locus of (h, k) is x>+ y*= 36
5. The equation of tangent to the hyperbola 5x? — y? = 5 passing through the point (2, 8) is(are)
a)3x-y+2=0 b)3x+y-14=0
€)23x—3y—-22=0 d) 3x—23y +178=0
Key. AC
Sol. Let m;,m; be the slopes of tangets
_ 2xy; 32 yZ +b?
..m1+m2 :ﬁ:—,mlmz zﬁ:23
x;—a“ 3 X; —a
23
Smp=3m, =—
Tangents are 3x-y+2=0; 23x-3y-22=0
6. I the circle X* + y2 =a? intersect the hyperbola XYy = c? in four points
P(X1, Y1), Q(X,,Y, ), R(X3, Y5 )andS(x;,y, ) then
a) X, +X, +X;+X%X,=0 b)Y, +Y,+Y,+Y,=0
4 4
€) X, X,XzX, =C d) Y1¥,YsYs =C
Key. AB,C,D
2 C
Sol.  Take point on XY= C"aS t’Y
2 2
7. If two tangents can be drawn the different branches of hyperbola X% -y f =1 from (oc,ocz) then
A).a €(-2,0) B) ae(0,2) C)ae(—0,-2) D) a.e(2,)
Key. «C,D
2
Sol. = (cd) ((x,ocz) lies on y=x* (oa,ocz) must lie between the asymptotes of hyperbola X% -y 4 =Llinlandll
guadrant. Asymptotes are y =+2X; = 2o <a’ = o <0 or o>2. And
—2a<a’ =a<-2 or a>0 = ae(—0,-2)uU(2)
8. The coordinates of the foci of the hyperbola 9x? — 16y? + 18x + 32y — 151 = 0 are

(A) (4, 1) (B) (4. 1)
(€ (6.-1) (D) (-6, 1)

2
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Key. AD

PS PS 2ae
sinB sina sin(m—(a+P)

T
Nl

2a _ 2ae
sina+sinf  sin(a+p)
1 25in 4P o5 4P

e + E
€ ZsinOLZBCOSOLB

2
. 1_—eztangtanﬁ
1+e 2 2

Sol.

or,

9. A straight line touches the rectangular hyperbola.. 9x> - 9y> = 8 and the parabola
y2 = 32x. An equation of the line is

(A)9x+3y-8=0 (B)9x -3y +8=0
(C)9x+3y+8=0 (D) 9x<3y—-8=0
Key. B,C
Sol. y2=32x

. 8
Let equation of tangent y = mx + —
m

64 8 , 8
_2:_m —_—
m- 9 9

m=+3, y=+23xz8/3.

10. If the circlex? + y2 = a2.cuts a rectangular hyperbola xy = ¢? in

A [ctl,gj,B(ctz,Ej, C(ctg,ﬁjand D(ctm 3] , then
t; t, t, t,

(A)titatsts =1 B)ti+tr+ts3+t4=0
©) l+£+l+£ =0 (D) ZL:O
L1, t, 1, i,

Key. “AB,C
Sol.  Any point on xy =c?is (ct,%j . As it lies on the given circle, we get

2
c
ct? + t_2=a2 =t -2 +c?=0

2
a
Thus titotats = 1, t1 +h + tz3 + 1, = 0, Ztatr = - —— Sttty =0
C

3
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Thus, (a), (b), (c) are true.

11. The equation 16x? - 3y? - 32x - 12y - 44 = 0 represents a hyperbola with:

(A) length of the transverse axis = 23 (B) length of the conjugate axis = 8
(C) centre at (1, -2) (D) eccentricity = J1_9
Key. AB,C

Sol.  Conceptual

2 2

X
12. If two tangents can be drawn to the different branches of hyperbola T—y—zl from the.point (o, o2),
then
(A) o e (-2,0) (B) a<(0,2)
(C) o € (-0, -2) (D) a € (2, x)
Key. C,D
Sol. (o, a?) lie on the parabolay = x2
2 2
(o,02) must lie between the asymptotes of hyperbola T Y =1in 1% and.2™ quadrant

. Asymptotes are y =+ 2x

20, < o?
= o<0ora>2
and —2a < o?
a<-2ora>0

o € (—oo, =2)or.oe (2, )

2
13. If two tangents can be drawn the different branches of hyperbola X% -y A =1 from (oc,ocz) then

A)wa e(—2,0) B) a€(0,2) C)oe(—0,—2) D) ae(2,)
Key. “C,D

2
Sol. (OL,OLZ) lies on y =x? (OL,OLZ) must lie between the asymptotes of hyperbola X%—y 4 =linlandll

quadrant. Asymptotes are y =+2X; = 2o <a’ = o <0 or a>2. And
—2a<o’=>a<-2 or a>0 = ae(-w,-2)U(2,0)

2 2

X
14. If P(a, B), the point of intersection of the ellipse — y

+—————-=1 and the hyperbola
a’ a’(l-e%)
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X? y? 1
— 5, o~ = is equidistant from the foci of the two curves (all lying in the right of
a® a‘(E°-1) 4

y-axis) then
(A) 2a.=a (2e +E) (B)a—ea=Ea—a/2
2 _ 2 _
(O E=YE F24-3 (D) E= Y& 123
2 2
Key: B,C
a ae+§E
Hint: S;P=S,P = a-ea=Ea—|— |.Also, o0 = 2
2 2
2 p—
Eliminating o we get E* +3eE+(26° -6)=0 = E:#.

15. A hyperbola having the transverse axis of length %unit is confocal with the ellipse 3x* +4y* =12,
then
. X2yt 1
A) Equation of the hyperbola is — —=—=—
(A Ed yP 15 1 16

(B) Eccentricity of the hyperbola is 4

. . . S
(C) Distance between the directrices of the hyperbola is'— units

(D) Length of latus rectum of the hyperbola is % units

Key: B,C,D
2 2
Hint: Ellipse is X—+y—:1
4 3
Here S —1-€® - &
4 2

Foci are (il 0)

Now the hyperbola is having same focus i.e. (iiLO). Let e, be the eccentricity of hyperbola

2ae, =2
1
But 2a:§ So, e, =4

1 15
b%=a®(e? -1) :E(16—1):E

So, the equation of the hyperbola is
x> y*> 1

1 15 1 15 16

. . . 2a 1 1 .
Its distance between the directrices = — = —units

e "2x4 8
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2
Length of latus-rectum = —
a

2x15x4 15 .
=———=—units
16x1 2
2 2
16. If two tangents can be drawn to the different branches of hyperbola T _T =1 from the point (o, o), then
(A) o € (-2, 0) (B) a € (0, 2) (C) o € (o0, —2) (D) o € (2, )
Key: C,D

Hint: (a, o) lie on the parabolay = x2

2 2
(o,a?) must lie between the asymptotes of hyperbola ERY =1in 1*tand 2" quadrant

Asymptotes are y =+ 2x

20 < o

= a<Oora>2
and —2a < o?

oa<-2ora>0

o€ (—w,-2)ora € (2, )

2 2 2 2

17. Equations of common tangents to the two hyperbolas _Z_F =1 and y—z —% =1(a>b)
a a
A) y=x++a?—-b? B) y=x—a—b? C) y=—x++va’-b*> D) y=-x—+a*-b?
Key: A,B,C,D
18. A straight line touches the rectangular hyperbola 9x* —9y® =8 and the parabola y* = 32X. the equation of
the line is
(A) 9x+3y—-8=0 (B) 9x—-3y+8=0
(C) 9x+3y+8=0 (D) 9x—-3y—-8=0
Key: B,C
Sol:  Equationoftangent in terms of slope of Y =32X is
y= xS (i)
-
which is also tangent of 9X* —9y* =8
8
i.e X2 -yt =—
y 9
8) 8 , 8
then (—j =—m’——
m 9 9
8 m? 1
=>— ==
m 9 9
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=72=m"'-m?
=m'-m*-72=0
=(m*-9)(m’+8)=0

m>=9m*+8=0
S.m=43

fromeq (i), Y= J_er+g

= 3y=19x+8

or #9x—-3y+8=0

i.e. Ix—-3y+8=0,9x—-3y—-8=0
—9Ox—-3y+8=0,-9x—-3y—-8=0

or Ix—-3y+8=0,9x—-3y—-8=0
9x+3y—-8=0,

and  9x+3y+8=0

2 2

19. If two tangents can be drawn to the different branches of hyperbola XT — yT =1 from the point (a, a?), then
(Ao € (-2,0) (B) a€(0,2)
(C) a e (—OO, _2) (D) (OIS (21 OO)

Key. CD

Sol. (o, o) lie on the parabola y = x?

2 2
(or,0?) must lie between the asymptotes of hyperbola XT _yT =1 in 1% and 2™ quadrant

. Asymptotes are y =+ 2x

L 2a<0?
= a<0ora>2
and =20 <.0®
o <—20ra>0
o€ (-, =2) or a. € (2, »)

20.._If the circle X* + y2 =a’ intersect the hyperbola XYy = C? in four points

P(X., 1), Q(X,.Y,),R(X;,y;)and S(X,,y,) then
a) X, +X, +X;+X%X,=0 b)Y, +Y,+Y,+Y,=0

4 4
€) X XXX, =C d) Y,Y,Ysy, =C
Key. AB,C.D

2 C
Sol. Take pointon XY =C"as t’Y
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2 2

21. The coordinates of a point common to a directrix and an asymptote of the hyperbola )2(_5_3/_6:1 are
25 20 25 20 25 20 25 20
A)| —,— B)| —,—— C) | —,— D)| ——,—
Emw ol Em (55 (55
Key. AB
Sol. Equation of directrices are X=+£ - (1)
' Va1
2 2
Equation of totes of hyperbol ——=—==0-(2
guation of asymptotes of hyperbola are 5 16 (2)

Solving (1) & (2) we get (i%,i%j
22. If the foci of hyperbola lies on the line y = x, one asymptote is y =2x and.it'is passing through the
point (3, 4), then
A) Equation of hyperbola is 2x* —xy +2y* =38
B) Equation of hyperbola is 2x* —5xy +2y* +10=0
C) Eccentricity of hyperbola is J17/4
D) Eccentricity of hyperbola is J10/3
Key. B,D
Sol. Other asymptote is the image of Y =2Xin the line X = Y. .i.e; X =2y
y=2x(I)

& .
= =
irnage of (1)

= Hyperbolais (X—2y)(2x=y) =K
" It passes through (3;4).=K =-10
*.* angle between asymptotes = 2sece

V1o

—tan™ G) —2se¢le=me=——

3

23.  The equation 16x” —3y” —32x —12y—44 =0 represents a hyperbola with
A) length of transverse axis = 23 B) length of conjugate axis = 8
C).centre at (1,—2) D) eccentricity =+/19
Key. AB,C
2 2
sol. XU 0+,
(&) ¢
2a=2y3,2b=8
Centre (1,—2)
e=+/19/3
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24. The equation of tangents to the hyperbola 3x* —y? =3 parallel to y=2x+4 is

A) y=2x+3 B) y=2x+1 C) y=2x-1 D) y=2x+2
Key. B,C
Sol. y=mx++m?-3

m=2

y=2x=+1

2 2
25. The locus of the point of intersection of two perpendicular tangents to the hyperbola ;(—2—§ =11is

A) director circle B) x*+y*=a’ C) X*+y*=a’+b® D) x*+y*=a’-b?
Key. AD
2 2

Sol. Equation of director circle of %—% =1is xX*+y*=a’-b’

2 2 2 2
26. If foci of ;(—2 —é =1 concide with the focii of % + y? =1 and eccentricity of the hyperbola is 2, then
A) a’+b* =16
B) there is no director circle to the hyperbola
C) centre of the director circle is (0, 0)

D) length of latus rectum of the hyperbola = 12

Key. AB,D
Sol. Fortheellipse:a=5& e= 25-9 =ﬂ
25 5
ae=4
the focii are (- 4, 0) and (4, 0)
For the hyperbola
ae=4,e=2
L e=2
b* =4(4-1)=12
b=+12
27. If (5, 12)and (24, 7) are the focii of a conic passing through the origin then the eccentricity of conic is
A) /386/12 B) +/386/13 C) V/386/25 D) /386/38
Key. AD

Sol. «Let’ A(5, 12) and B(24, 7) be two fixed points,
So, |OA-0B|=12 |OA+OB|=38

Ifconic is ellipse e =—“§’§6 {220 =+/386 and a =19)
and it conic is hyperbola e= —‘i’sG {Zae =+/386 and a= 6}

28.  For the hyperbola 9x* —16y” —18x +32y —151=0

A) one of the directrix is x =%1 B) Length of latus rectum =%
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Key.

Sol.

29.

Key.

Sol.

C) Focii are (6, 1) and (- 4, 1) D) eccentricity is g

AB,CD

-1 (y-1)
Given hyperbola can be written as (X16 ) b 3 ) =1

X2 Y2

—_——— {where X=x-1,Y=y=1}

Fﬂ4

Directrices are X = +—
e

= X-1= +% = x=2—1 and x_—l—1

5 5

2
Length of Latus rectum = % :%

and focii are
= X=+a,Y=0=> (6,1)and (-4, 1)

If (asec 6,btan 6) and (asec ¢, btan ¢) are the ends of a focal chord of

to

p) &L B L€ o L+e
e+l l+e I-e

C

Equation of chord joining 6 and ¢
X 60— ‘I’_X 0+¢ 0+¢

—COS—— =C0S——
a 2 b 2 2
It passes through (ae, 0)
ecosu_cosm
2 2
0-¢
cosT 1
cosm y
0-¢ 0+¢
cosT—cos 5\ Twe
cos—_¢+cos—e+¢ l+e
2 2
L S}
25m§smE 1—e o 1-
00 1re = tanztanzzl—
2C0S—COS—
2 2
Since the chord also passes thru (- ae, 0)
Similarly as above, we get tanztan¢ i+e

yz
h2

e+l

) Qi

e-1

¢

0
=1, then tan—tan= equal
b 7Ny &

10
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Hyperbola

Assertion Reasoning Type
a) Both A and R are true and R is correct explanation of A.
b) Both A and R are true but R is not correct explanation of A.

c) Ais true, Ris false. d) Ais false, R is true.
2 2
1. Assertion (A): The distance of a focus of the hyperbola g—F =1 to an asymptote of the hyperbola is
b.
2 yz
Reason (R): The product of distances of any point on the hyperbola —Z—F =1 from the asymptotes
a
212
of the hyperbola is —.
a’ +b?
Key. B

Sol. Conceptual

2 2
X
2. Assertion (A): The distance of a focus of the hyperbola ¥—§ ={ ‘to an asymptote of the hyperbola is

b.
X2 yz
Reason (R): The product of distances of any point ah the hyperbola —Z—F =1 from the asymptotes
a
2b2
of the hyperbola is —— .
a’ +b?
Key. B
Sol. Conceptual
2 2
X
3, let s~ Y _1 C:xX*+y3a=7
9 16

Statement | : Tangents dfawndfrom any point (ﬁCOS o, ﬁsin 9) (0< @< 2rx)toSare perpendicular.

Statement Il : Two commoenitangents can be drawn to S and C

Key: D
X2 yz
Hint: If @ <b perpendicular tangents cannot be drawn to — = F =
a
4. X2 yz ¥ yz
Assertion: The'pair of asymptotes of E —~Z_ =1and the pair of asymptotes of E —~-— =—1coincide.

Reason @ A hyperbola and its conjugate hyperbola possess the same pair of asymptotes
1) “*Both A and R are true and R is the correct explanation of A
2) Both AandR are true but R is not correct explanation of A
3) AistrueRis false
4) Aisfalse Ris true
Key. 1

Sol. conceptual
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5.

Key.

Sol.

Key.

Sol.

Key.

Sol.

Sol.

2 2

Statement I: The equation of the director circle of the hyperbola Z Y =—1isx*+y?=5
2 2
Statement II: If a< b the director circle of the hyperbola _Z_b_z =1 x?+y? =b%-a?
a
C
2 2

Equation of director circle of _Z_F =—1 is x>+y? = b? — a? so statement | is true and Il is false

a

STATEMENT-1

If a line intersect a hyperbola at (=2, —6) and (4, 2) and one of the asymptote at (1, —2) then'thecentre of the

hyperbolais (1, -2)

because

STATEMENT-2

Mid point of the chord intercepted by hyperbola is same as mid—point of the chord intercepted between

asymptotes

A

Statement 2: is correct

- h+l —2+4 k-2 —6+2
2 2 2 2

= line intersect asymptote at one point only. Hence it is théleentre of the hyperbola.

STATEMENT-1: Sum of the ordinates of the feet of narmalsidrawn from a point (h, k) to be rectangular

hyperbola xy = c? is k.

because

STATEMENT-2: Only two normals can be drawn fromforigin and sum of ordinates is 0.

B

= (h,k)=(1,-2)

C
Normal at (Ct, Yj through (h, k)

ct*—ht?+kt—c=0

Ztl -0 etc.

C
1
K=C) =
i
Hence sum of ordinates of.normal points is k.
2 y2
Statement — 1,: Exactly two common tangents can be drawn from (2, 1) to > =1

Because

Statement — 2 : No tangents can be drawn from interior point of hyperbola to the hyperbola.

Key. D

as (2, 1) lie inside the hyperbola

= no tangent can be drawn.
2 2

X
Assertion (A): The distance of a focus of the hyperbola —2—§ =1 to an asymptote of the hyperbola is
a

b.
2 2

Reason (R): The product of distances of any point on the hyperbola _Z_F =1 from the asymptotes
a
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212
of the hyperbola is ——.
a’+b?
Key. B
Sol. Conceptual
10. Statement-l:  In a central conic any 4 co-normal points can lie on a rectangular hyperbola,
because
Statement-ll:  In a central conic sum of the eccentric angles of any 4 conormal points is always an odd
multiple of TT

Key. A
Sol. Let normals at (Xi v Yi ),i =1, 2,3,4 be concurrent at (h, k)

2 2

a’x b
Normal at (le yl) e ——y = 32 — b2 passes through (h, k)
X Y
2 2
a‘h bk
T 1 2
X Y

= Xy, (2> —b*)—a’hy, +b’kx, =0

. . 2 _ K2 2 2 L —
= (Xi ) yi) satisfy an equation of the type Xy(a -b )—a hy.+b”kx =0
Which represents a hyperbola

2 2

11. Statement — 1: Ellipse )2(—5+i/—6=1 and 12x* —4y? = 27_intersect each other at right angle

Statement — 2: Whenever con focal conics intersect, they intersect each other orthogonally.
Key. A

o= /12:4=2 a% . focii are (£3,0)

The two conics are confocal

Sol. ezg a=>5 . focii are (+3,0)
X2 y2 B
For hyperbola 2—7_1
12 4

12. Statement —1: A'hullet is fired and hit a target. An observer in the same plane heard two sounds the crack of the
rifle and the'thud of the bullet striking the target at the same instant, then locus of the observer is hyperbola
where veloeity»of sound is smaller than velocity of bullet.

Statement — 2: If difference of distances of a point ‘P’ from the two fixed points is constant and less than the
distance between the fixed points then locus of ‘P’ is a hyperbola

KeyesrA

Sol. Let P be the position of the gun and Q be the position of the target
Let u be the velocity of sound, v be the velocity of bullet
and R be the position of the man then we have

PR_QR PQ

u u \'
ie. PR_QR_PQ
u u \'%

i.e. PR-QR = % . PQ = constant and %PQ <PQ

locus of R is a hyperbola
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13.

Key.

Sol.

14.

Key.

Sol.

15.

Key.

Sol.

16.

Key.

Sol.

2 2

Statement — 1: With respect to a hyperbola %_1/_6 =1 perpendicular are drawn from a point (5, 0) on the lines
3y +4x =0, then their feet lie on circle x> +y*=16.

Statement — 2: If from any foci of a hyperbola perpendicular are drawn on the asymptotes of the hyperbola then
their feet lie on auxiliary circle.
D

2 2
(5, 0) is a focus of the hyperbola % _1/_6 =1

and 3y +4x =0 are asymptotes.
the auxiliarly circle is x* +y* =9
the feet lie on x* +y*=9

Statement — 1 is false
Statement — 2 is true

Statement — 1: If eccentricity of a hyperbola is 2 then eccentricity of its conjugatehyperhola is % .
Statement — 2: If e and e' are the eccentricities of a hyperbola and its conjugate,hyperbola then einr ei'z =1.
A

Statement — 2 is true

2
Since 12+ ﬁ =1
2 2
Statement — 1 is also true

Statement — 1: If a circle S = 0 intersects a hyperbola xy =4 at four points. Three of them are (2, 2) (4, 1) and
(6, 2/3) then co-ordinates of the fourth point‘are (1/4,16)

Statement — 2: If a circle S = 0 intersects@ hyperbola xy =c® at t,,t,,t,,t,, then t,,t,,t,,t, =1.
D

Statement — 2 is true

For the point (2, 2), t, =1

For the point (4, 1), ta=

For the point (6, 23), _“t

2
. 1
For the point (1/44, 16), t, =§

Now, t,t,d.5t, = % %1 statement — 1 is false

Statement— 1; If'a tangent is drawn to a hyperbola 16x* —9y* =144 at a point (15/4,3) then another tangent at

the point(-15/4, -3) will be parallel to the previous tangent.

Statement — 2: Two parallel tangents to a hyperbola touches the hyperbola at the extremities of a diameter and
converse is also true.

A

Statement — 2 is true

Since (% ,3jand (—%,—3) are extremities of a diameter

tangents at the points are parallel.
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Hyperbola

Comprehension Type
Paragraph - 1

H:x*—y*=9;P:y*=4(x-5),L:x=9

1. If Lis the chord of contact of the hyperbola H, then the equation of the corresponding
pair of tangents is
(A) 9x* —8y* +18x—-9=0 (B) 9x* —8y* +18x+9=0
(C) 9x* —8y* —18x+9=0 (D) 9x* —8y* —-18x+9=0
Key. C
2. If R is the point of intersection of the tangents to H at the extremities of the chord L, then equation of the
chord of contact of R with respect to the parabola P is
(A)x=7 (B)x=9 (CQy=7 (D)y=9
Key. B
Sol. 1.

A19.642
‘ ﬁ' 9.0
‘ \JBIQ*—(‘N{EI

Equation of tan at A(9, Gﬁ):x(9)— y(6\/§)—9 =0

Equation of tan at B(9,~6v/2):x(9)+ y[61/2)< 920
=9x*-8y* -18x+9=0

2.
AI!-L(‘iﬁl
R
BI9,- 642 |
Equation,of chord ofcontact: x=9
Paragraph —2

In hyperbaelaportion of tangent intercept between asymptoes is bisected at the point of contact. Consider a
hyperbola whose centre is at origin. A line x + y = 2 touches this hyperbola at P(1,1) and interests the asymptotes at

A and B such that AB = 6\/5 units.

3. Equation of asymptotes are
A. 5Xy +2x° +2y* =0 B. 3x* +2y*+6xy =0
C. 2X* +2y*—5xy =0 D. 2x* +3y*+5x=0
Key. A
Sol. Equation of tangent in paramedic form is given by
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x-1 y-1
= = =132
~1/J2 12 V2

=A=(4,-2),B=(-24)

Equation of asymptotes (OA and OB) are given by

y+2:_72(x—4):>2y+x:0 and

y—4:i2(x+2):2x+y:0

Hence, the combined equation of asymptotes is 2X° +2y* +5xy =0

7
4, Equation of the tangent to the hyperbola at (—1,5) is

A.5x+2y=2 B.3x+2y=4 C.3x+4y=11
Key. B
Sol. Let the equation of the hyperbola be

2X° +2y* +5xy+1=0
It passes through (1,1).
=>1=-9

So, the hyperbola is 2x* +2y* +5xy/=9

7
Equation of the tangent at (—l, Ej is3x +2y=4

Paragraph - 3

D.3x+2y=6

The normal at any‘paint (x1,5y1) of curve is a line perpendicular to tangent at the point (X1, y1). In case of parabola y? =
4ax the equation of normal is y = mx — 2am — am? (m is slope of normal). In case of rectangular hyperbola x y = ¢? the
equation of mormal at,(ct, c/t) is xt® — yt — ct* + ¢ = 0. The shortest distance between any two curves always exist along

the common normal:

5. If.normal at (5, 3) of rectangular hyperbola xy —y — 2x — 2 = 0 intersect it again at a point

(A) =1, 0) (B)1.1) (€ 0,-2)
Key. (D)

Sol. xy-y-2x-2=0
x-1)(y-2)=4
XY =4
Normal at (ct, c/t) intersect it again at (ct’, c/t’) then t' = -1/t3
2t=4
t=2

(D) (3/4, -14)
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1 ’ 1
(X, Y') (—Z,—16J

x',y") = (3/4, -14)

6. The shortest distance between the parabola 2y? = 2x — 1, 2x* =2y — 1 is
1 36

A) 242 B) —= C)4 D) [

() 242 ® 575 © ( )1/ c
Key. (B)
Sol. ZyQ:l

dx
dy 1, 1
dx 2y 2

d= /i+i_i
“\16 16 22

3
\ 2" 4

7. Number of normals drawn from (g , 4) tosparabola y2= 2x — 1 is
(A1 (B)2 (C)3 (D) 4
Key. (A)

1
Sol. 2=2(x— —
y? = 2(x 2)

Y2=2X

For 3 normals X > 1

x> 3/2

= only onenormalican be drawn.
Paragraph= 4

Avpoint.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.

8. The'equation of the curve Cis
(A) x* =4y (B) x* =16y
(C)x*=12y (D) y? = 8x
9. If the tangent to the curve C cuts the co—ordinate axis in A and B, then the locus of the middle point of AB is
(A) X = 4y (B) x* =2y
(C)x*+2y=0 (D)x*+4y=0
10. Area of the equilateral triangle inscribed in a curve C having one vertex is the vertex of curve C.
(A) 772\/§ sg. units (B) 776\/§ sg. units
(Q 760\/§ sg. units (D) 768\/§ sg. units
Sol. 8. (b)
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4
Any point on the hyperbola xy = 16 is (4t’Yj of the normal passes through P(h, k), then

k—4/t =t*(h - 4t)
= 4t°-th+tk—4=0

h
t,=—
z 1 4
D tt,=0
k
ZtltZtS = —Z and titotsts = -1
1 1 1 1 Kk
4=

+—+—=— = yity+ys+ys=k
t, t, t, t, 4

from questions

h2

t2+t2+t2+t2 = k
1 2 3 4 16

= Locus of (h, k) is x? = 16y.

9. (c)
x% = 16y 2\ P
Equation of tangent of P is (4t, %)
2
X. 4t :% '?\\/I B
Atx =8y +8t?
tx=2y+2t°

A=(2t,0),B=(0,—-t?)

M(h, k) is the middle point of AB.
2

h=t, k=—%:>2k:—h2

Locus of M(h, K) is x°+2y=0"

10. (d)

a4, 4 A\
tan30° = —t=—
? Ty 4, ¢4, D

1 4
— =1 3
N IEAY, V3 @)

AB =81, =323

B3

Area of -/AOAB = TS X 32\/§><32\/§ = 768\/§ sg.units

Paragraph — 5

The normal at any point (xs, y1) of curve is a line perpendicular to tangent at the point (x1, y1). In case of parabola y? =
4ax the equation of normal is y = mx — 2am — am? (m is slope of normal). In case of rectangular hyperbola xy = c? the
equation of normal at (ct, c/t) is xt> — yt — ct* + ¢ = 0. The shortest distance between any two curve always exist along
the common normal.

11. If normal at (5, 3) of rectangular hyperbola xy —y — 2x — 2 = 0 intersect it again at a point
(A) (-1,0) (B)(-1,1)
(C) (0,-2) (D) (3/4, -14)

12. The shortest distance between the parabola 2y? = 2x—1,2x2=2y—1is

4
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(A) 242

(C) 4

7
13. Number of normals drawn from (6 , 4) to parabolay?=2x-11is

(A)1
(€)3

KEY : D-B-A

HINT

11. Xy—-y—-2x—-2=0
x=1)(y-2)=4
XY=4

Normal at (ct, c¢/t) intersect it again at (ct’, ¢/t’) then t' = -1/t

2t=4
t

1
WY)= | -=,-16
(XY)(4 j

=2
(X,l y,) = (3/41 _14)
2

dy
12. /=]
y dx

Y2 =2X

For 3,nermals X > 1

X>3/2

= ‘only one normal can be drawn.

Paragraph - 6

A straight line drawn through the point p(—l, 2) meets the hyperbola XY = c? at the points A and B (points

A and B lie on the same side of P)

14. A point Q is chosen on this line such that PA, PQ and PB are in A.P, then locus of point Q is.

a) x=y(1+2x)
¢) 2x=Yy(1+2x)

b) X=Yy(1+X)

d) None of these
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Key. C
15. If PA, PQ and PB are in G.P., then locus of Q is

a) Xy—Yy+2x-¢*=0
0) Xy +Yy+2X+¢*=0

Key. B
16. If PA, PQ and PB are in H.P. then locus of Q is
a) 2X—Yy=2¢°
) 2X+y+2¢°=0
Key. A
Sol. 14,  X=vyC0sO-1 y=vysin0+2
Xy =c’
=sinBcosOy” +(2cosf—sin@)y—2—-c’=0
PA +PB 2€0s0-sin®
———=PQ=>——— =y
2 2sin0cosoO
—(2+c?
15.(PA)(PB):—_( ): 2
sinBcosH
16 2 _2_PA+PB _sin02C0s6
PQ v PAPB  {2+¢Y

Paragraph - 7

b) Xy+y—2Xx+¢*=0

d) Xy—-y—-2x-c*=0

b) X —2y=2¢
d) X+ 2y =2¢°

T
If the axis of the rectangular hyperbola x? —y?* =a? are rotated through an angle of — in clock
4

wise direction, then'the equation — y2 =a’ reduces to Xy = ¢’ where C =

C
Xy = c’ afe X =Ct, y= I Where ‘t’ is the parameter.

Answer the<following.

. Parametric equation of

S

Ift, & Eyaresthe roots of the equation X* —8X+4 =0, then, the point of intersection of tangents at t, &t,

) (g,gj
4 4

17.

onh Xy=C2 is.

c c
a) (c,c b) | C,— |G~
(o) ( Zj ( 4j

Key. C
Sol. Conceptual
18. If A(ti), B(tz),C(t3) are three points on Xy =C’, then , area of triangle ABC is

a) ¢ (&) (6, —t) (L -t,)

2

2ttt
C

c) (tl_tZ)(tZ_t3)(t3_t1) d)

B =S (6 -4) (4 -t)(t-t)

2c% . (4~ ) (6, —t) (1)

ttt
17253

6
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Key.

Sol.

19.

Key.

Sol.

B
Conceptual

If the normal drawn at P(t =l) to Xy =1 cuts the curve again at Q, then, length of PQ s

a)1 b) 24/2 c) 32 d) 42
B
Conceptual

Paragraph - 8

If the second degree curve representing by a hyperbola S = 0. The difference between thée.equations of
hyperbola and pair of asymptotes is constant. That is A =S +A =0 where A is constant. Bysusing the
condition of pair of straight lines, we get A . If the equation of conjugate hyperbola of'S is represented by
S;. Also asymptotes is the arithmetic mean of Sand S;.

20. Pair of asymptotes of the hyperbola xy —3y—2x=0 is
(A) xy—3y—2x+2=0 (B) xy—3y—2x+4=0
(C) xy—3y—-2x+6=0 (D) xy—3y—2x+12=0
Key. C
Sol. Pair of asymptotes Xy —3y—2x+A =0 for pair of straight lines
2
0+2[-2)-0)2-0-0-2[] =0
2 2 2
§=&:>k=6
2 4
Xy —3y—-2x+6=0
2 y2 -
21. If the angle between the asymptotes™of hyperbola _2_b_2:1 is 3 Then the eccentricity of conjugate
a
hyperbola is
(A) /2 (8) 2
2 4
) —= (D) =
V3 V3
Key. B
Sol. 2tan1(9j=E
a, 3
b_1
a 3
e {pind
3%3
NNk
N
a2 @2
= iz+§=1
e 4
= izzl =e'=2
e 4
X2 y2
22. A variable chord xcos6+ ysin6=p of —2—le subtends a right angle at the origin. This chord
a a
always touches a curve whose radius is
a
(A) a (B) =
J2
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Key.

Sol.

(C) av/2 (D) 2av/2

C

x* y* _(xcos0+4sin0 ?

a? 2a’ p
1 cos?0 1 sin’0 1 1

= — = 7 4| — > > :0 = —2=—2:> p:a 2
a p 2a p 22° p

XC0S 0O + ysiné):ax/f will always touch X% +y? =2a’
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Paragraph - 9

23.

Key.

24,

Key.

25.

Key.

Sol.

Consider a hyperbola xy =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 Aand B
Locus of circum centre of triangle OAB is

A) an ellipse with eccentricity }/\/E B) an ellipse with eccentricity }/\/5
C) a hyperbola with eccentricity\/E D) acircle
C
Shortest distance between the line and hyperbola is

N 4(v2-1) 22 4(+2 +1)
A) 8 / B) ———= C)—= D) ——=

i N 5 N

B

Let the given line intersects the x-axis at R . If a line through R, intersect the hyperbolas at S and,\Tsthen, then
minimum value of RSxRTis

A) 2 B) 4 C)6 D)8

D

23,24&25

Let (Zt,%) be a point on the hyperbola. Equation of the tangent at this points\X + y'[2 =8t. A=(8t,0), B=(0,
8/t)
Locus of circumcentre of triangle OAB is its eccentricity is = \/E

Shortest distance exist along the common normal. t? :% =>t= %/E' foot of the perpendicular is
4(v2-1)
J5

lnr, |= %sin 20| minimum of RSxRT is 8

(\/E, 2«/5) ; shortest distance is . Let R(2,,0).& S(2+COSG,rSin 6) lies on hyperbola

Paragraph — 10

26.

Key.

27.

Key.

28.

Keys

Sol.

ABCD is a square with A=(#4,0), B=(4,0) and other vertices of the square lie above the x-axis. Let O be
the origin and O! be the midvwoint of CD . A rectangular hyperbola passes through the points C, D, 0 and its

transverse axis is along.the straight line 00",
The centre of the hyperbolatis

A) (0,4) B)/(0,3) c) (0,5) D) (0,2)

B

One of the,asymptotes of the hyperbola is

A) 2X+ =3 B) y=2X+3 C) y=x+3 D) y=4-X
C

The,arealof the larger region bounded by the hyperbola and the square is

A»20-+8log 3 B) 44—9log3 C) 44+8log3 D) 44+9log3
D

(26 — 28)

The equation of Hyperbola is (y—3)2 -x*=9

Paragraph — 11

Consider the conic defined by X* +y* = (3x+4y +10)*.

29. If (e, ) is the centre of the conic then 4a+3f5 =
A) -8 B) 10 C)-6 D) -9
Key. B

9
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30. If (p,q) is a vertex of the conicthen 2p—(Q=

A) -1 B) 1 C)-3 D) 2

Key. A

31. The number of points through which a pair of real perpendicular tangents can be drawn to the conic is
A) infinite B)1 c)o D)4

Key. C

Sol. (29-31)
The given equation can be expressed as «/XZ + y2 = 5w

5
Hence it is Hyperbola with eccentricity 5.

Focus is (0, 0)

Directrix is 3x+4y+10=0

And hence the axis is 4x—3y =0

Paragraph - 12

Consider a hyperbola xy =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 Aand B
32. Locus of circum centre of triangle OAB is

A) an ellipse with eccentricity }/\/5 B) an ellipse with eecentricity }/\/5
C) a hyperbola with eccentricity\/z D) a circle
Key. C
33. Shortest distance between the line and hyperbola is
N 4(v2-1) 52 4(2 +1)
A) 8 / B) ———= C)—= D) ——=
G NG N F
Key. B

34. Letthe given line intersects the x-axis‘at R¥lf'a,line through R, intersect the hyperbolas at S and T then, then
minimum value of RSxRTis ____

A)2 B) 4 Cc)6 D)8
Key. D
Sol. 32,33&34

(32)c;33)b;34)d)lLet (2t,%) be a point on the hyperbola. Equation of the tangent at this point
X +yt? =8t. A=(8t:Q) ,'B=(0, 8/t)

Locus of circimcentre of triangle OAB is its eccentricity is = \/E

Shortestdistance,exist along the common normal. t? :% =>t= }f/ﬁ' foot of the perpendicular is
4(v2-1)
J5

NANS 8|Sin 29|; minimum of RSxRT is 8

(«/z 2\/5) ;'shortest distance is .LetR(2, 0) & S(2+COSG,rSin 6) lies on hyperbola

Paragraph - 13
H:x*—y?=9;P:y*=4(x-5),L:x=9

35. If Lis the chord of contact of the hyperbola H, then the equation of the corresponding
pair of tangents is
(A) 9x* -8y’ +18x—-9=0 (B) 9x* —8y* +18x+9=0
(C) 9x* —8y* —18x+9=0 (D) 9x* —8y* —18x+9=0

Key C



Mathematics

Hyperbola

Key.
Sol. 35.

chord of contact of R with respect to the parabola P is
(A)x=7 (B)x=9 (Qy=7

B
AISL(‘E\:’L
‘ AI 0,01
‘ \JB.Q*—GJL

Equation of tan at A(9, 6\/5) :X(9)— y(6\/§)—9 =0

Equation of tan at B(9,—6x/§):x(9)+ y(6\/§)—9 =0
=9x*-8y* -18x+9=0

36.

Alf-?]'.,(‘iﬁl

BlO.— G2 |

Equation of chord of contact: x=9

Paragraph - 14

38.

Key.

39.

Key.

40.

Key.

Sol.

2
Consider the conic defined by X* + Y= (3X +4y +10)
If (o, B) is the centre of the conit thef 4ou+ 3B =

A)-8 B)~10 C)-6
B

If (p,q) is a vertex of the conicithen2p —q =

A)-1 B) 2 C)-3
A

The eccentricity of the conic is

a)5 B) 4 c3
A

38 to 40n

Given equation

Q;:;§:5ﬁx+4y+lq
5

Hence it is Hyperbola with eccentricity 5.
Focus is (0, 0)

Directrixis3x+4y +10=0

And hence axisis4x—3y =0

S Al | A@’O)

(D)y=9

D)-9

D)2

D) 2

11
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2
e =5, Slope of the axis = Tan@=—

ZA= ae—g‘:2:>a:i
e 12
25
ae=—
12
x—0:y—0:—25:>cz(__5,__5j:(a, )
3/5 4/5 12 43
4a+33=10
CA=a=-
12
x+§ y+§
4:_3:4-2 A=| — j) A‘:(__‘?’ _Zj:
3 3 tH = ( l3 : > (p.a)
5 5
2p—q=—-3+2=-1

Paragraph - 15

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.

41. The equation of the curve Cis
(A) x? = 4y (B) x*=16y
(C)x*=12y (D) y? =\8x

Key. B

42. If the tangent to the curve C cuts the co—ordinate axisin A and B, then the locus of the middle point of AB is
(A) x* = 4y (B) x* =2y
(C)x*+2y=0 (D)x*+4y=0

Key. C

43. Area of the equilateral triangle inscribed'in a curve C having one vertex is the vertex of curve C.
(A) 772\/§ sq. units (B) 776\/§ sq. units
(C) 7604/3 sq. units (D) 7683 sq. units

Key. C

4
Sol. 41. Any peint on. the hyperbola xy = 16 is (4'[,;} of the normal passes through P(h, k), then

k —4/tE t4(h —4t)
= A =h+tk—-4=0

D tt,=0

k
Zt1t2t3 = _Z and titotsty = -1
1 1 1 k

1
—+—+—+—=— = yi+y:+ys+ys=k
t, t, t, t, 4
from questions
2

h
G+t +t;=—=k
1 2 3 4 16

= Locus of (h, k) is x = 16y.

12
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42.

43,

x* =16y
Equation of tangent of P is A\ p
16(y +1t%) (4t,t%)

2 A
Atx =8y +8t?
tx=2y+2t
A=(2t,0),B=(0,-t?)
M(h, K) is the middle point of AB.

t2
h:t,kz—E:>2k:—h2

X.4t =

Locus of M(h,K) is x*+2y=0.

o 4t 4 A\
ans0” = =1 c4, ¢4, ©)
= %zti:tl=4\/§ (@)

1

AB=8t, =323

B3

Area of AOAB = TS X 32\/§><32\/§ = 768\/§ sg.units

Paragraph - 16

44,

Key.

45,

Key.

46.

Key.

Sol.

ABCD is a square with A=(—4,0),B =(4,0) and other vertices of the square lie

above the x-axis. Let O be the origin and Olbe themid point of CD. A rectangular hyperbola passes through
the points C,D,0 and its transverse axisis along the straight line OO" .
The centre of the hyperbola is

A) (0,4) B) (0,3) c) (0,5) D) (0,2)

B

One of the asymptotes of the hyperbolais

A) 2x+y=3 BN =2X43 C) y=X+3 D) y=4—-Xx
C

The area of the largeregion bounded by the hyperbola and the square is

A) 20+8log3 B) 44—9log3 C) 44+8log3 D) 44+9log3
D

43-46. The équation of Hyperbolais (Y —3)* —Xx* =9

Paragraph - 17

47.

Key.

48.

Key.

49,

Key.

Sol.

Consider the conic defined by X° +Yy* = (3X+4y+10)>.
If (2, ) is the centre of the conic then 4o+ 3 =

A) -8 B) -10 C)-6 D) -9

B

If (p,q) is a vertex of the conic then 2p—Q =

A)-1 B)1 C)-3 D)2

A

The number of points through which a pair of real perpendicular tangents can be drawn to the conic is
A) infinite B)1 c)o D) 4

C

47 -49

13
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13x+4y+10|
5

The given equation can be expressed as X2 + y2 =5

Hence it is Hyperbola with eccentricity 5.
Focus is (0, 0)

Directrix is 3X+4y+10=0

And hence the axis is 4X—3y =0

Paragraph - 18

50.

Key.

51.

Key.

52.

Key.

Sol.

50.

51.

52.

If the normals at (X, ¥;),i =1,2,3,4 on the rectangular hyperbola Xy =C?, meet at the point ()
Answer the following questions

The value of z Y, is

A) cp B) Ca )« D) p

D

The value of ZXiz is

A) c? B) &
B

The value of Z Y7 is

A) B2 B) &’ ) —c? D) c?
A

50-52

2 c) —c? D)\

Equation of normal to Xy =¢” at (ct,c/t) isct* <€*x +ty=c=0
It passes through (a, 3), then ct* —t’a +t8—6=0"%-41)

Ztl:%’ztltZ:O’Ztlt2t3:_§1t1t2t3t4:_l
ol 2t A
D I SN

S xE=c?y 2 =c? {(Ztl)2 — 2Zt1t2} = c? {Z—: - 2.0} oy

2 (S 2 = - = -2 2 20

Paragraph - 19

Asstraight.line drawn through the point p(—l, 2) meets the hyperbola XY = C® at the points A and B (points

A and B lie on‘the same side of P)

53.

Key.
54,

Key.

A point Q is chosen on this line such that PA, PQ and PB are in A.P, then locus of point Q is.

a) X=Yy(1+2x) b) X=Yy(1+X) ¢) 2x=Y(1+2X)  d) None of these
C

If PA, PQ and PB are in G.P., then locus of Q is

a) Xy—y+2x—-c*=0 b) Xy+y—2x+c>=0

Q) Xy +y+2x+c>=0 d) Xy—-y-2x-c*=0

B

14
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55. It PA, PQ and PB are in H.P. then locus of Q Is

a) 2X—y =2¢° b) X—2y=2c¢° 0) 2X+y+2¢°=0 d) X+2y=2¢°
Key. A
Sol. 53,  X=vyC0SO-1 y=vySin0+2
Xy = C°
= sin6cosOy” +(2cosO—sinB)y—2—-c* =0
PA +PB 2c0s0—sinO
——=PQ=>-—= =Y
2 2sin6cos O
—~ 2—%02)
54. PA)(PB :—( =v°
( )( ) sin6cosO ’
s 2 2 _PA+PB _sin6-2cos0
'~ PQ vy PAPB  —(2+¢Y)

Paragraph - 20
Consider the conic defined by the equation :

Jox=17 +(y=2)F —\(x -5y +(y—5)2‘=3

56. The equation of an axis of the conic is

a) 6X+8y=45 b)) 3x—-4y-5=0
c) 8X+6y=45  d) 3X+4y+5=0
Key. C
57. The distance between the directrices ofithe. conic is

a) 9/5 bh3/5
c) 5/3 d). 519
Key. A
58. The eccentricity of the conic'conjugate to the given one, is

a) 5/3 b) 5/4 c) 5/2 d) 5
Key. B

Sol. 56. Given equation‘represents a hyperbola having foci S(l, Z)and S'(5,5)&2a =3
transverse axis,: line OS': 3X — 4y +5=0
Conjugate axis : perpendicular bisector of SS':8x + 6y =45

2a 3 9
57. Distancedbetween diretrices= =—=——=—
e 5/3 5
1 1 2 25
58. " lete"be the ecc. of conjugate hyperbola then — + — = 1l =e“= E
€ €

Paragraph - 21
The difference between the second degree curve and pair of asymptotes is constant. If second degree
curve represented by a hyperbola S=0, then the equation of its asymptotes is S+A =0 where A is
constant, which will be a pair of straight lines, then we get A . Then equation of asymptotes is
A=S+A =0 and if equation of conjugate hyperbola of S represented by S, then A is the arithmetic
mean of Sand S,.

59. The asymptotes of a hyperbola having centre at the point (1, 2) are parallel to the lines 2x+3y =0 and

Ix+2y=0_If the hyperbola passes through the point (5, 3) then its equation is
15
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A) (2x+3y—3)(3x+2y—5) =256 B) (2x+3y—7)(3x+2y—8) =156
C) (2x+3y—-5)(3x+2y—3) =252 D) (2x+3y—8)(3x+2y—7) =154
Key. D
2 2
60. If the angle between the asymptotes of hyperbola %—§ =1is g then the eccentricity of conjugate
hyperbola is
A) V2 B) 2 C) 2/3 D) 4/3
Key. B
61. A hyperbola passing through origin has 3x—4y—1=0 and 4x—-3y—6=0 as its asymptotes. Then the
equation of its transverse and conjugate axes are
A) x—y-5=0and x+y+1=0 B) x—y=0and x+y+5=0
C) x+y-5=0and x—y-1=0 D) x+y-1=0 and x—-y-5=0
Key. C
Sol. 59. Let the asymptotes be 2x+3y+A =0 and 3x+2y+u=0, it passes through(1, 2)

A=-8,u=—7
Equation of hyperbola is (2x+3y—8)(3x+2y—7)+y=0
It passes through (5, 3) y=-154

60. 2tan1£=§:>a=b\/§

a’=b’(e*-)=e=2
3x—4y—1:+4x—3y—6
' 5 -5

61 =X+y-5=0and x-y-1=0

Paragraph - 22

62.

Key.

63.

Key.

64.

Key.
Sol.

2 2
If the normal to the hyperbola %—% =1 at any'point P(asecH,btan©) meets the transverse and

conjugate axes in G and g respectivelyand.F-is the foot of perpendicular to the normal at P from
centre C,
The minimum length of PG is

2
N B) ’3(a+b)‘ Q) ‘E(a—b)‘ D) E(a—b)‘
a b a b
A
The geometric mean‘ef Pk and PG is
A)a B)b C) 2a D) 2b
B
The geometric mean of PF and Pg is
A) a B)b C) 2a D) 2b
A
(62 +-'64)

TP:Esece—Xtanezl
a b
N, :axcos0—bycot0=a’ +b?
2 2 2 2
G(a ;b sece,oj,g[o,a Eb tanej

b2
“a
PF.PG =b? PF.Pg = a’

b2

PG® =—{b”+(a’+b°)tan’ 6} ,PG,;, = ~

Paragraph - 23

16
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If P is a variable pointand F, and F, are two fixed points such that |PF1 - PF2| = 2a. Then the locus of the point

2 2
P is a hyperbola, with points F, and F, as the two focii (FlF2 > 2a). If %—% =1 is a hyperbola, then its

2 2
conjugate hyperbola is ;(—2 —g— =-1. Let P(x, y) is a variable point such that

=17 +(y=2) = f{x-5)" +(y-5V|

=3

65. If the locus of the point P represents a hyperbola of eccentricity e, then the eccentricity e’ of the corresponding
conjugate hyperbola is
5 4 5 3
A) = B) — C) — D) —
) 3 ) 3 ) 2 ) Nid
Key. C
Sol. 2a=3
Distance between the focii (1, 2) and (5, 5) is 5
2ae =5 e= >
3
1 1 5
—+—=1 = g'=—
e’ e” 4
66. Locus of intersection of two perpendicular tangents to the given hyperbola is
A) (x-3) + y+Z 2:§ B) (x—3)%+ y—Z 2=§
2 4 2 4
7V 7
C) (x—3)2 +(y—§) =2 D) none of these
Key. D
Sol. Director circle (x— h)2 +(y—k) ? =a? —b?, wherey(h, K).is'centre
Centre is (— —Sj [3Zj
2 2
b? =a’ 3 (Fj _1j=4
3
7
Director C|rcle +(y—§) ==-4
2
7
X—3 ——= | ===
9 +(y-1) =
the does not'representany real point
67. If arigin‘is shifted to point (3, 9 and the axes are rotated through an angle 0 is clockwise sense so that
X2 y2
equation of given hyperbola changes to the standard form 7 =1, then 0 is
A) tan™! [ﬂj B) tanl(§) C) tan™* (§j D) tan™* Gj
3 4 3 5
Key. B
Sol.  Slope of transverse axis is %
13
angle of rotation =6 =tan 2
—Paragraph—24
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68.

Key.

Sol.

69.

Key.
Sol.
70.

Key.
Sol.

2 2
For the hyperbola ;(—z—é =1 then normal at P meets the transverse axis AA" in G and the conjugate and BB'

in g and CF be perpendicular to the normal from the centre.
PF. PG = K CB? then K =

A) 2 B) 1 C) % D) 4
B
PE_ ab
\/bz sec’p+a’tan® ¢
b2
PG’ :a—z(b2 sec’ ¢+a’ tan” )
PE— aab
apG
b
PG. PF=b? =CB?
PF. Pg equals to
A) CA? B) CF? C) CB? D) GA. CB

A
s @ o 242
Pg :F(b sec’ p+a’ tan” )

Locus of middle point of G and g is a hyperbola of eccentricity

1 e
A) —— B) —— C) 2v/etsl D) -
N Vel -1

B

X2 2
Locus of middle pointis ——- P =1

4 4p°

e
e’ -1

Paragraph - 25

71.

Key.
Sol.

If a cirele with centre C(o, B) intersects a rectangular hyperbola with centre L(h, k) at four points

P(Xy, ¥ )5Q(X,,Y2), R(X5, ¥3) and S(X,,Y,), then the mean of the four points P,Q,R,S is the mean of the

points:C and L. In other words, the mid-points of CL coincides with the mean point of P,Q,R,S. Analytically,
XX, +X;+X,  a+h and Yt Y2 TYs+Ys _B+k

4 2 4 2

Five points are selected on a circle of radius a. The centres of the rectangular hyperbola, each passing through
four of these points, all lie on a circle of radius

A)a B) 2a o) L D)

2
D

Let the circle is x* +y® =a’ and let the centre of rectangular hyperbola is (h, k). Let given points on circle are
4
> acos6,

5
(acosO;,asin6,),i=1,2,3,4,5o0nthat L _0+h :>Zacosei —acos0, =2h
3 =T

N |

o

4
18
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72.

Key.

Sol.

73.

Key.

Sol.

5
Similarly > asin®, —a sin6; =2k
i=1

5 5
As the five points are given, Zasin 6,and Zacosei are known. Let us assume their values of be p and A

i=1 i=1
respectively.
. A—acosb, =2h and p—asin, =2k
= 2h—A=-acosf, and 2k —p=-asinO,

= (2h-1)" +(2h—p)* =a?

= (3] (5] 3

= centre (h, k) lies on circle of radius % :

A,B,C,D are the points of intersection of a circle and a rectangular hyperbola which have,different centres.

If AB passes through the centre of the hyperbola, then CD passes through
A) Centre of the hyperbola

B) centre of the circle

C) mid-point of the centres of circle and hyperbola

D) none of the points mentioned in the three options.

B

Let centre of circle and hyperbola are (a.,B) and (h, k) and pointsare, A(x,,V; ), B(X,, ¥,), C(Xs,Y,) and

D(X,, Y,), then
h+o X +X, +Xgek X,

(1
2 4 M
and k+B:y1+y2+y3+4 (2)
2 4
As any chord passing through centre of hypetbola is bisected at the centre.
. AB is bisected at (h, k)
X +X, 3
— ..(3)
and yl;zyz —k (4

From (1) and (3) B= %;zy“

= (., B) is'mid-paintiof CD
= (o,M) is lieson'CD
= centreof circle lies on CD

If the nermalsidrawn at four concylic points on a rectangular hyperbola xy =c? meet at point (a, B) then the

centre'of the circle has the coordinates

ANo'B) B) (20,2p) 0) (% g) D) (% %)
c

Let the four concylic points at which normals to rectangular hyperbola are concurrent are
A(Xy, Y1), B(X,, Y,), C(X5, y;) and D(x,, y,) and centre of circle be (h, k)

X, +X, +X;+X, h+o0 and YitY,+¥s+Y, _k+0
4 2 4 2
= X, +X, +X; +X, =2h (D)
and Yi+Y,+Ys+Y, =2K .(2)

Normal to rectangular hyperbola xy =c* at (ct,%)

19
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ct* —xt® +yt—c=0
As all normal pass through (o, B)

= xl+x2+x3+x4=c(t1+t2+t3+t4)=c(gj=a ..(3)
c
and Vit+Y, +Ys+Y —c[1+1+1+1j—c[ Zt1t2t3j
1 2 3 L
L L it Uttt

_[ Bl
_C(—C|CJ_B ...(3)

From (1) and (3), 2h=0
From (2) and (4), k=B = (h,k):[%,gj
Passage-I1

36.

Key.

37.

Key.

Key.

Sol.

ABCD is a square with A=(—4,0), B =(4,0) and other vertices of the squaredie above the x-axis. Let
O be the origin and O" be the mid point of CD. A rectangular hyperbola passesithrough the points
C,D,0 and its transverse axis is along the straight line OO" ,

The centre of the hyperbola is

A) (0,4) B) (0.3 C) (0,5) D) (0,2)

B

The length of the latus rectum of the hyperbola is

A) 8 B) 7 C)6 D)5

C

The area of the larger region bounded by the hyperliola and'the square is

A) 20+8log3 B) 44—9log3 C) 44+8log3 D) 44+9log3
D

36— 38

The equation of Hyperbola is (y —3)%==x*=9

20
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Hyperbola

Integer Answer Type

L. IfP (x,y) satisfy X* + y* =1. Let maximum value of (X+Y)® is A then number of tangents from (A1,0) to
hyperbola (X—2)° —y* =1 are

Key. 2
Sol. Let P(x, y) = (cosé,sin &)

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

2. Acute angle between the asymptotes of the hyperbola X* +2Xxy —3y* + X+ 7y +9< ONis 0. Then tand =

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 _,

tan = =

la+b| 1-3
3.  The equation of Asymptotes of Xy+ 2X+ 4y+6="04s xy+ 2x+ 4y+c=0,thenC=___
Key. 8

Sol. xy+ 2x+ 4y+ C = 0 represents pairoflines’ b C=8

4. The equation of Asymptotes of Xyt 2X+ 4y+ 6= 0is xy+ 2x+ 4y+c=0,thenC=___

Key. 8
Sol. Xxy+ 2x+ 4y+ C= 0_representspair of lines b C=8

2 2

y

(977 (79

N C?LT } is equal to (where [.] denotes G.L.F)

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

=1 and the tangent at P meets the

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

Key. 4
Sol. “ON.OT.= 97 cos 8.97sec & =972

: {ON.OT}_ a7 ]_,
| 2011 || 2011

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—Z)Z +(y+3)° =%‘12X_1—§y+1
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13
So,e= —.
5
NG yz
7. If a variable tangent of the hyperbola ?—7:1, cuts the circle x2 + 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+ T it touches the hyperbola
2 y2 -
8. If the angle between the asymptotes of hyperbola _z_b_2:1 is 3 Then the eccentricity .of conjugate
a
hyperbola is
Key. 2
Sol.  2tan! (E) I
a) 3
b_1
a <3
e? =1+1 =ﬂ
3 3
1 1
—+==1
a2 | @2
= i2+E =1
e 4
= iz = l =e'=2
ec 4
X2 yz
9. If PN be the ordinate of apoint™Ron the hyperbola 5 ——2=land the tangent at P meets the
(97)" (79)
. . - ON.OT |, . :
transverse axis in T, O is the origin; then 7999 iSeeuee (where [.] denotes greatest integer function).
Key. 1
. Xy Xyt 1
10. If the foei of the'ellipse —+-— =1and the hyperbola — —~=— = — coincide, then b =
25 b 144 81 25
Key. 4

2 2

11. The equation gx T

7 =1 represents a hyperbola when a<A<b then {F} =
-a

Where [.] denotes greatest integer function.

Key. 2

Sol. (9-A)(4—2)<0=>4<1<9 :{g} {%} =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 )2(—5 +i/—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
. X .
represented by the equation ?—§ =1, then the value of b*—a? is

7

. . . X2 ? _ 2 a2 _
Using the hypothesis, we get equation to hyperbola as E—E =l=b"-a"=7

2 2

. . x° 3 . .
The product of perpendiculars from any point on the hyperbola 7—% =1 to its asymptotesis % :
then K =
1

a’b? 1
Product of perpendiculars from any point on the hyperbola to its asymptotes = 7 N\o? N 1 1 =1
a +
a’ b

Chords of the hyperbola x* —y? =a® touch the parabola y* =4a x . Prove that theMlocus 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? ...(0)

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

y=mx+i ...(11)
m

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

m=—and —= = = —
k m k h k

Hence locus is x° =y?(x—a).

h®=K?(h-a)

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

x? y? : . . .

Let 7 =1 ..«(1) be the hyperbola, then its conjugate hyperbola is
2 X 3
é - a—2 = .o .(11)

Let any point on(ii) be ((a tan 6, bsece), then equation of the tangent to (ii) at this point is

y sech,, Xtan®

3 =1=sec’0—tan’0

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

ie. 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+u=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.
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Hyperbola
Matrix-Match Type

1. COLUMN -1 COLUMN - 1II
2
A) The length of the latus rectum of the hyperbola P) 3

16x* —9y* =144 is
B) The product of the perpendiculars drawn from any point q) 3

on the hyperbola x? —2y2 =2 to its asymptotes is

C) The length of the transverse axis of the r) —

hyperbola xy = 18
D) The product of the lengths of the perpendiculars drawn  s) 12

from the foci of 3x2 —4y2 =12 on any of its tangents is

Key. A—R;B—P;C—>5,D—>Q
2 2

Sol. (a) Ify the parabola a is TR 1

2
length of the latus rectum = % = %

2 2
(b) the hyperbola is is o yT =1
a’h? 2

Required product = ——=—

d P a’+b®> 3
(c) Given hyperbola is xy =18
length of the latus - rectum = 2V2C =12

W2 R

(@) the hyperbola is -~ y? =

Required product =b” =3.

2. COLUMN -1 COLUMN - 1T
A) The eccefitricity/of'the conic represented by p)7
X* Y4 —Ax+4y+16=0is

2 2

B){The\foei, of the ellipse ;.(_6 + § =1 and q0
22
1
the hyperbola XY _ = Coincide then b? is
144 81 25

C) The product of lengths of perpendiculars from any r) J2
point t of the hyperbola X* —y* =8 to its asymptotes is

2 2
D) The number of points out side the hyperbola 25 3{/_6 =1 s) 4
from where two perpendicular tangents can be drawn to the

hyperbola is /are

Key. A—>R!B—P; C >S5 D—>Q
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Sol. (a) h®*=0,ab=-1=h*>ab and a+b=1-1=0 rectangular hyperbola eccentricity = J2

2 2
(b) For ellipse a* =16 ez\/ —Z— \/16 b

16
Foci of ellipse (+ae,0) = (£16-b?, = 0)

2 2 >
For hyperbola, a’= E b? = g) —=e= 1+b_2 :§
5 5 \" a? 4

So, 16—b’ = (E E) =9=b*=7
5 4

() X*—y*=8, a®*=8,b°=8

r a2b2 8x8
product of L' = s _ - _
2 2
(d) 25 % =1. Equation of direction circle is X* +Yy* =a’ —b* = X* +y2 =

Which in not possible number of points = 0

3. The normals at four points (X, Y;), i =1,2,3,4 on the hyperbola«Xy:=4 are concurrent at the point (c, )

Column —1 Column—1
a) Vi +Y,t Yt Y, = p) 0
DX = q)-16
1<i<j<4
€) X XpX3X, = B
d) Y1YoYsYs = s). 0

Key. a)s;b)p;c)qg;d)q
Sol. Conceptual

4, (A) If the co-ordinates of,a_pointiare (4 tan ¢, 3 sec ¢) where ¢ isa  (p) J3
parameter then thespointsilies,on a conic section whose eccentricity is
(B) The eccentricity“of .conie,whose conjugate diameter arey = X & y = (o) \/§
3xis -
2
(©) _ X2y
If AB’is a latus rectum of a hyperbola =z _F =1 such that AOAB (0 " §
iS origin)is an equilateral triangle the eccentricity of hyperbola e is 3
(D) X2y X2y (s)
If;thevfoci of the ellipse —— += =1 and the hyperbola — —= =1 2
k’a® a’ a’ a 3

coincide then one of the value of k is equal to
Key. (A1) (B-s), (C-q), (D-p)
Sol. (A Equation of curve isy%/9 —x%/16 =1
=e=5/3
(B) We have FiP + F,P=2a=10 = a=5
(FiB1) (F2B2) =b?=16 = b=4

3
e=—
5
3 1
C
()az 9
110,
a> 27 10
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Hence e = \/E
3

(D) focii of the ellipse (ia\/k2 -1, 0), focii of hyperbola (i\/z a, 0) equating the both focii we get k =+

\/§, one of the values of k = \/§

5. The normals at four points (Xi VYi ) , i =1, 2,3, 4 on the hyperbola xy=16 are concurrent at the point
(oB)
Column | Column 1l
(A) | X XXX, = P | B
(B) YiYoYsY, = @ |0
€ | Yi+Y,tY;+Y, = (R) |-256
o | 22 Y, s | P
<icj<4

Key. A-R;B-R;C-P;D-Q
Sol. Conceptual

6. Column - | Column=N
Length of latus rectum
X2 y2
a)8 2 +-—=1
) Mgt 15
X2 y2
b) 4.5 ———=1
) “ 16 25
c) 12.5 N x2—y?=4
d) 4 s) y?=8(x-4)

t) y* =4(x+5)
Key. a)s; b)p;c)q;d) r
Sol. Conceptual Question

7. Column— | Column —11
a) The eceentricity of the hyperbola
IXA2y2+12xy —2x +14y —22 =0 p) 2
b) The eccentricity of the hyperbola whose
latusrectum is half of its transverse axis is q) 4/3
¢), The eccentricity of the hyperbola
7y? —9x? +54x —28y—116 =0 is r «/3/2
d) The eccentricity of the hyperbola
12x* —4y® —24x+32y-127=0 is s) 5/4
3

Key. a)t;b)r;c)q; d) p
Sol. Conceptual Question
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8.

Match the following: -

Column — | Column —1I
(A) | The area of the triangle that a tangent at a point of the hyperbola | (p) | 12
2 2
XY 4 makes with its asymptotes is
16 9
(B) | If the line y=3x+ A touches the curve 9x? —5y® =45, then @) |6
|A| is
C 22 r | 24
(©) If the chord x cos a.+ ysina.=p of the hyperbola I_G_I_8 =1 ")
subtends a right angle at the centre, then the diameter of the
circle, concentric with the hyperbola, to which the given chord
is a tangent is
(D) | If A be the length of the latus rectum of the hyperbola (s) | 32
16x* —9y® +32x +36y —164 =0, then 3 is equal to
t [3

Key. A—>p;B—>(q;C—>rD-—>s

Sol.

(A)

(B)

(©)

(D)

Equation of tangent at (a, 0) is x = a.

b
y=—X
a

Area=a.b=ab
y =3x+ A touches 9x* —5y* =45
S 9% —5(3x+1) =45
ie —36x* —30AXx —51* —45=0
ie 36x? +30AX +512 +45=0 has equalrQots
) 900 A2 —7201* —180x36=0

ie A =36 A=x6
|A|=6
18x* —16y* —288<0
ie 9x* —8y* —144=0

R 2
ox’ - 8y? _144(xcosa;rysm oc] o
Since theseflines'are perpendicular to each other.
9p”8p” 144 (cos” oL +sin’ o) =0

pi&l144 p=+12
radius of the circle = 12
diameter of the circle = 24

16x° +32x +16-9(y* —4y +4)-144=0
le  16(x+1)° -9(y—2)" =144

(x+1)" (y-2) _
9 16

1

2x16 _g
3

ie

length of latus rectum =

3L=32
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9. Match the following: -

Column — | Column —1I
A 2.2 17
) A tangent drawn to hyperbola : ZZ =1 at P[Gj forms a (P)
triangle of area 3a* square units, with coordinate axes, then the
square of its eccentricity is equal to
(B) | If the eccentricity of the hyperbola x* —y?sec?0=5 /3 times | (@) | 32
the eccentricity of the ellipse x*sec’0+y* =25
©) Xz _ () |16
For the hyperbola ?—y =3, acute angle between its
asymptotes is |24 then value of ‘I’ is
(D) | For the hyperbola xy = 8 any tangent of it at P meets co- (s) | 24
ordinate axes at Q and R then area of triangle CQR where ‘c’ is
centre of the hyperbola is
t |8

Key. A—>p;B—>s;C—>tD —>r

Sol. (A)

(B)

(©)

(D)

[<})

: 2a b
The point P asec— btanEj i.e. P(——j
: (Gj ( 6" 6 VRN

Equation of tangent at P is

I Ib
2
area of the triangle = ;x \/Ea x[3h =382
b_,
a
2
e? —1+b—=17
a’

2
eccentricity of the hyperbola, x4-¥>sec’0=5 is e, = 1rsec J1+cos?0

] 1
e, =+/3e = 1+c0s?0=3sin?0 = cosO=+-——

least positive value of 6 is g p=24

Agymptotes are x=+3 y

angle between the asymptotes is g =8
any point of xy = 8 is P(ﬁt@]
equation of the tangent at P is —~— + > =1
! ’ 6t " 16
BB
area of the triangle —1 6t 6 _
2' 78 Bt
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10.

Match the following: -

Column -1

Column — 11

(A)

Value of ¢ for which 3x* —5xy —2y* +5x +11y+c=0 are the
asymptotes of the hyperbola 3x* —5xy —2y* +5x +11y—8=0

(P)

3

(B)

If locus of a point, whose chord of contact with respect to the

circle x* +y? =4 is a tangent to the hyperbola xy = 1 is Xy =¢?

, then value of c? is

(@)

-4

(©)

If equation of a hyperbola whose conjugate axis is 5 and
distance between its foci is 13, is ax* —by® =c where aand b

. ab .
are comprime natural numbers, then value of — is
c

(r)

-12

(D)

If the vertex of a hyperbola bisects the distance between its
centre and the corresponding focus, then ratio of square of its
conjugate axis to the square of its transverse axis is

(s)

(t)

Key. A—>rnB—sC—>s;D-op

Sol.

(A)

(B)

(©)

(D)

Since 3x? —5xy —2y? +5x +11y +c=0 are asymptotes
it represents a pair of a straight lines

S L ROREER

275 363 25 25

5
2

j:

0

i.e. -6C————+—+...—c=0 i.e. =240—275-363+50-25¢c=0

4 4 2 74
ie.  49c=0588

Let the point be (h, k). Then equation of the chordsef contact is hx + ky = 4

Since hx + ky = 4 is tangent to xy = 1
x(4 —khx] =1 has two equal roots

i.e. hx? —4x+k=0 i.e. hk = 4
locus of (h, k) is xy'= 4 i.e, c2=4

2 2

Equation of the hyperbolaiis LY

EOREE o i

a=25,b=144,c=900

the hyperbola is 25x° —144y* =900
ab
c

=4

XZ y2
Let-the hyperbola be Z b =1
then2a=2ae i.e. e=2
2 2b 2
b—Z:e2—1=3 ( )2
a (2a)




