Let the foci of the hyperbola 1"_ . ‘: =] be the verices of the ¢ll :
A B :

the ellipse be the vertices of the hyperbola. Let the cccentricties of the Hlipse

and e, respectively. Then the match the following

COLUMN - 1| COLUNMN - 1)
A)%isequﬂm Pl
B) ¢, + ¢; is always greater than Q2
c;ummmwdwuz—;. Nl

then 4e, is equal to

muo}-%uﬂurmmumumu i) 4
ﬂuhypnbahm;f is

The equation of a hyperbola, conjugate to the hyperbola 2x? + 3xy — 2)% + Ix+y+220)
24+ 3xy -2+ 3x+ y+ k=0thenk =

1o 2) 1 3) 4 44

I"umplc 37 An ellipse intersects the h)’PCfI_’“]a
3¢ - 2y = | orthogonally. The eccentricity of the ellipse
is reciprocal of that of the hyperbola. if the axes of the
ellipse are along the coordinates axcs. then
(a) Equation of ellipse is v +2y' = 2
(b) The foci of ellipse are (11, 0)
(¢) Equation of ellipse is v + "v = 4
(d) The foci of ellipse are (£J2 .

Mdﬁmﬂahywﬁunmm&—h}ﬂhﬂﬂuhdhm

is equal mmmnﬁdhmuo,.a,nmwdhmhum
then the value (1/¢7)+(1/6]) is

The equation of the hyperbola which passes throug the pointi2. 3)and has the asymplotes
4x+3y-T7=0andx-2y-1=0is

1) 4 + Sxy <65 — 1z + Iy + S0 = 0 2)4¢ + Sxy 6y ~ 11z + lly - 43 =0
DAL -Say 67— llx+ lly+ 57 =0 Hr-Sy-y-lxslly-43=0




Example 28 Consider a prancmn vl wc  1ypernojy

-2y - 2W2x-4V2y - 6 2 0 with vertex at the point 4.
Let B be one of the end points of its latus rectum. If C js
the focus of the hyperbola nearest to the point A, the area
of the triangle ABC is

(@) 1-2/3 (b) V3/2-1
(©) 1++2/3 (d) V3/2+1

Example 28 Consider a Drancm Ui i€ Lyperoojy

=2y - 2V2x - 42y — 6 = 0 with vertex at the point 4,

Let B be one of the end points of its latus rectum. If C s
the focus of the hyperbola nearest to the point A, the area
of the triangle ABC is

(@ 1-+2/3 Y372 -1

©) 1++2/3 (d) V372 +1

If a directrix of a hyperbola centred a¢ the
origin and passing through the point
4, - 2J§) is 5x = 45 and its eccentricity

is e, then

(a) d¢* —12¢*-27=0
() 4e* —24€*+27=0
(©) 4¢* + 8¢°-35=0
(d) 4e* —24¢*+35=0

For the hyperbola 9x° — 16y? — 18x + 32y — 151 = 0

I]MD‘fﬂﬂﬁMﬂ:ﬂh;‘? b}mallﬂllmlﬂ-g

¢) foci are (6, 1) and (4, 1) ¢:l]|am::\almt:-i.::ityiLli :



I
f a hyperbola has one focus at the origin'énd l&ﬂgﬂm‘k“y is J‘ One of the directrices is r+ye]
Then the centre of the hypcrh‘l is ) |

/}

a) (=1, 1) b (1, -1) , o (-:z. -1 d) (2. 2)

Example 23 1f PQ is a double ordinate of the hyperbola

xz_)’

T = | such that OPQ is an equilateral triangle, O

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

@) l<ec 2/\5 (bjg=2/ﬁ
©) e = 32 d) e> 2/\3.

Example 36 If a variable straight line xcoso + ysino. = p
2 2
X
which is a chord of the hyperbola —5 ‘;— I (b>0)
a’
subtend a right angle at the centre of the hyperbola, then it

always touches a fixed circle whose

(a) radius is =
vb-2a
(b) radius is ___ab_
b —a*

(c) centre is (0, 0)
(d) centre is at the centre of the hyperbola



Passage - | :
H:®=-yudP:Y=4x5),L:x=9

2. If L is the chord of contact of the hyperbola H, then the equation of the corresponding pair of

Llangents is
W9 -8y + 189 =0 b) 9 — By — 18x + 9 =0
) 9F ~ 8y — 18 9 =0 d)9x' ~ 8y + 18x 4+ 9 =0

M. IM R is the point of intersection of the tangents to M at the extremilies of the chord L. then equation of
the chord of contact of R with respect to the parabola P is
W)x=7 byr=9 cy=1 d)y=9

11, If the chord of contact of R with respect (o the parabola P meets the parabola at T and T, § is the
focus of the parabola. then arca of the triangle STT is equal to
1) 8 sq. units b) 9 sq. units c) 12 sq. units d) 16 sq. units

Tangent are drawn from any point on the hyperbola —'T;--%-I 1o the circle & + ¥ = | 10 the

chord of contact is alx’ + ' ) =bx’ —cy?, then the value of @ + & + & = k then the last digit in
is

An ellipse and a hyperbola have thewr principal axes along the coordinate axes and have a common foci
separated by a distance 2./13 , the difference of their focal semi axes is equal to 4. If the ratio of their
eccentricities is 3/7. Find the equation of these curves.

Let a hyperbola passes through the focus of the ellipse

P - . ;
SRS . | . The transverse and conjugate axes of this
25 16

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 (2006 - 5M, -1)
2P
(a) the equation of hyperbola 1s T =]
e ¥
(b) the equation of hyperbola is %— % =1
5

(c) focus of hyperbola is (5, 0)
(d) vertex of hyperbola is (54/3. 0)



Let a hyperbola passes through the focus of the ellipse
 _ S

- = 1. The transverse and conjugate axes of this
25 16

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 (2006 - 5M, -1,

2 2

— 'b

(a) the equation of hyperbola is %-)1_6:1

2 2
X V

(b) the equation of hyperbola is T
5

(c) focus of hyperbola is (5, 0)
(d) vertex of hyperbola is (543, 0)

iﬂ)lmdhmﬂdnchhmw" ACQR

the .

the hyperbola itself and for 8 standard hyperbola i::.n -
Ma'x? ~bPy?)=(a? + 1Y | "'F"

a rectangular hyperbola is

s would be the curvo.l

The locus of middle points of normal chords of the rectangular hyperbola x*-y* = a” is
a) (P + )Y +4a =0 b) (2 - y2)P + da’xXy* =0

) (F + ) - daxy =0 d) 2 -y -4a’x*? =0

If a chord joining the ponts P (a secB, atanf) & Q (a secd, a tand) on the hyperbola x> —y* =a’ is
anormal to it at P, then show that tan ¢ = tan 6 (4 sec?6 - 1).



8. Letaand b be positive real numbers such thata > | and b < a. Let P be a point in the first quadrant
2

that lies on the hyperbola x_ - ;— = 1. Suppose the tangent to the hyperbola at P passes through the
. 2

point (1,0), and suppose the normal to the hyperbola at P cuts off equal intercepts on the coordinate
axes. Let A denote the area of the triangle formed by the tangent at P, the normal at P and the
x-axis. If e denotes the eccentricity of the hyperbola, then which of the following statements 1s/are

TRUE?

(A)l<e<y2 (B) V2 <e<2

(C)A=a’ (D)A=b"
Ans. A,D

The exbaustive set of values of @’ such that there exist a tangent to the ellipse x* + o’ y’ =w’® such
that the portion of the tangeni intercepted by the hyperbola o’x? =y =1 subtends a right angle at
the centre of the curve iIs

V541 "
-][ ; ,1] b (1,2] <) [."55_1,] & [ﬁz_'.l]u[l.‘@;']
If the tangent at the pomt (h, k) to the hyperbola 1:.—1:.=1cm$ﬂ1eauiﬁycickinpom' whose
a~ b°
. 1 1 2
ordinates are y, and y, then prove that }'_+y_=i
1 72

An ellipse has eccentricity 1/2 and one focus at the point P (12, 1). Its one directrix is the common
tangent, nearer to the point P, to the circle x* + y* = | and the hyperbola x* — y* = 1. Find the equation
of the ellipse in the standard form

Passage - I :
mmtﬁdmhqhﬂd-m-ﬂqh’hmm
ummmcummuma-mum,-a}-us.n
and the foot of perpendicular from the focus (5, 6) upon a tangent to the hyperbola as (2, 5)

I8. The conjugate axis of the h la is
a) 411 b) 2411 ) 422 d) 2422

19. The directrix of the hyperbola corresponding to the focus (5, 6) is
A2uk+2y-1=0 b)2x+2y~-11=0 2k +2y-7=0 d2x+2y-9=0

20. Eccentricity of the hyperbola
5 4
a) 2 b) 7; c)

[SILY)

4 Jio



Consider the hyperbola H: ¥ - ¥* =1and a circle S with
centre N (x,,0). Suppose that H and S touch each other
at a point P(x,, ) with x; >1 and y, >0. The common
tangent to H and Sat Pintersects the X-axis at point M.,
If (I,m) 18 the centroid of APMN, then the correct

expression(s) is/are (2015 Adv.)
(ﬂ:lr[—f-f-=l—-l-_-.f0rx,>1 [hlff—i"-= t: for x, > 1
dx, S d% 3 -1)
{c).ﬁzlq-u_l..;fnrx':»l tdlg.f]-:_l.fnr}',b-ﬂ
dx, ax y, 3

If a.ﬂ,:y.s are eccentric angles of four co-normal points to the hyperbola, then ot +B+y+8 isu
odd multiple of .

If o,P,y are eccentric angles of three points on hyperbola, the normals at which are concurrent the
sin(oc+ B) + sin(B+ ) +sin(y + ) =0

] a2 3
The circle x? + y? — 8x = 0 and hyperbola -%2—-%:1 intersect at

the points A and B.

4. Equation of a common tangent with positive slope to the
circle as well as to the hyperbola is
@ 2x-+5y-20=0 (b)) 2x-5y+4=0
() 3x—-4y+8=0 (d) 4x-3y+4=0

5. Equation of the circle with AB as its diameter is
(@) X2+y?—12x+24=0 (b) x*+)?+12x+24=0
(€) X*+)*+24x-12=0 (d) x*+)y*-24x-12=0



rassage - | ;

mhm-hﬂlm“ﬂ!*‘mh“‘m
ﬂvumwu.ws-;u-q-ﬁ--rhwh S+l
where A is constant. which will be a pair of straight lines, then we get A.. Then cquatun
asymplotes s AnuS+A=0 ﬂlﬂnd#was#q.’h
A s the arithmetic mean of S and S,
15. Pair of asymptotes of the hyperbola xy - Iy-2x=0is

A xy-3y-2r+2=0 b)xy-3y-2+4=0
)xy-3y-2+6=0 dxy-3y-2x+12=0

|6. The asymptotes of a hyperbola having centre at the point (1, 3)_ are parullcl_ Lo m;
| Iy + 1\- =0 and 3x + 2y = 0. If the hyperbola passes through the point (S, 3), then its equal

-8)= 156
+3;-3)(1:+2y-51-r!6 b) (2 + 3y -7 (3x + 2y - 8)
::g-ﬂy--")ﬂ“'b-!l-!ﬂ d)2r+3y-8)(Bxr+2y-7) =154
7. If angle between the asymptotes of hyperbola E - J—;=I is 1/3 then the eccentricity of conp®
:yﬁéﬂmlu . b) 2 c) ZfJi d) 4;5
a
If (41, k) is the point of intersection of the normals at P and Q,
then & is equal to (1999 - 2 Marks)
a’ +b’* (a2 +b2)
(@) —— b -|—
a a
a* +b> (az +b2)

@ 55 o -5

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

. -1
I -"-*—'] 2) — 3 o J—
,(e—l ’ @ -1 53 ) e+l

Q.1  For a complex number z. let Re(z) denote the real part of z. Let § be the set of all complex
numbers z satisfying z* — |z|* = 4i 22, where i = V=1 . Then the minimum possible value of
|z, — z,|%. where z,,z, € S with Re(z,) > 0 and Re(z,) < 0. is



(a) Circle (p) The locus of the point
(h, k) for which the line
hx + ky = | 1ouches the
circle x* + y* = 4,

(b) Parabola (q) Points Z in the complex
plane satisfying IZ + 2I
~1Z-~2=13

(c) Ellipse (r) Points of the conic
have parametric repre-
sentation

- Js['-").

14412

Y= 144
(d) Hyperbola (s) The eccentricity of the
conic lies in the inter-
val | S x € o0
(t) Points Z in the complex
plane satisfying
Re(Z + 1)’ =12 + 1.

Passage - II :

Apdnrmuﬂ&umdmdop-dmw
drawn from it to the hyperbola xy =
lshequlh&t—dudhmdhuwmmbmdrh-mc

21. The equation of the curve C is
a) x* =4y b) x* =16y ) x* =12y d) y* =8x

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

of AB is
a) x’ =4y b) =2y o) X 42y=0 d) X +4y=0

i i inscribed i . having one ventex as the vegtex of curve C is
23. Area of the equilateral triangle, i ribed in the curve C ) \
772 i b) 77 $q units c) 7 $q.units d) 768+/3 sq.units

The sides of a triangle ABC, inscribed in a hyperbola xy = ¢?, makes angles o, B, 7 with an asymptote
Prove that the nomals at A, B, C will meet in a point f cot2a + cot23 + cot2y=0



““X conlc passes through the point (2, 4).and is fich thatithe Ségment o any of its tangents at any
point contained between the coordinate axes is bisected at the point of tangency.

§ The eccentricity of the comic is 3
a) 2 b) J2 °) 3 d 3
'9. The foci of the conic
8) (-2V2,0) and (-22,0) b) (22,2V2) and (-2v2,-242)
¢) (4, 4) and (4, —4) d) (442,442) and (—442,4+2)
0. The equations of directrices are
2) x+y=18 b) x+y=14 ) x+y=34/2 d) x+y=%1
Passage - II :

Cnmiderahyperluﬂax_v-4uﬂnlin¢y+?.r-4.0hmtnol'hypcrbda.'l‘wmntanym
P of hyperbola intersect the co-ordinate axis ar A and B.

28. Locus of circum centre of AOABI is ;

o by an ellipse with cocentricin

a) an ellipse with eccentricity 5

A

¢) a hyperbola with eccentnaity (/2 d) a circle

29. Shortest distance between the line and hyperbola is
)BF b)ﬁ.‘[i:..ll C)Z 2 d)
b 5 5

30. Let the given line intersect the x-axis at R. If a line through R intersect the hyperbola at S and T, then

the minimum value of RS x RT is
a)2 b) 4 c)6 d) 8

42+
R
vs

Consider an ellipse '—;—;--r—l%=l. There is a hyperbola whose one asymptote Is major axis of

given ellipse. If eccentricity of given ellipse and hyperbela are reciprocal to each other, beth
hummmnmlbnthm-chmholhrinllnludmm

18. Focus of hyperbola 15t equal 1o
a) (1 2 g
2°2 b) [?‘5:{;] ¢) (3W2,32) o |33
I9. Number of points in x ¥ plane from where perpendicular langents can be drawn 10 hyperh
a)0 b) 1 ¢) infinite d) none of the

20. The i ' i [
€quation of common tangent o given ellpipse and hyperbola in first quadrant s

x
- X pe
” 2 T b) 75+-"=6 ¢) x+wW2=32 d) x4 vJ2 =6



If we rotate the axes of the rectangular hyperbola x? - y* = @’ through an angle x/4
2

2
dockwise direction, then the equation x* - y* = a* reduces to xy=%=(%) =c? (say

r=e, y=§ satisfies xy = ¢’ .-.(x,y)=[ct.§)(t¢o) is called a ‘t’ point on the rect:
hyperbola.

16. If 1, and 1, are the roots of the equation x* — 4x + 2 = 0, then the point of intersection of tanger
and ‘t," on xy = ¢’ is

N N L

I7. Let @0,y be the roots of the equation rx’~4x + 1 = 0 and B,5 be the roots of rx~6x + I :
o,B,7.8 are in HP then the point of intersection of normals at ‘2," and ‘7," on xy = ¢’ is

)[327(' 92lc] (237: 291c] (7230 1290)

264 264 ) 264 " 264 ) (264 264 ) Sy e
I8. If ¢, and ¢, are the eccentricities of the hyperbolas xy = 9 and x° - y’=m(¢ e,) lie on
Passage - Il :

The vertices of AABC hmnmwmmmwdmw
is (3, 2) and the asymptotes of the rectangular hyperbola are parallel to the coordinate axes.
mmomrmuﬂﬂnmmdﬁepﬁ(l,l)-

-

21 The equation of the asymptotes is . '
a)x? I=x-y b)p.g+l-x+y c) 2xy=x+y d) 2xy=x-y

22, ation of the rectangular hyperbola is
Ei?)uw=2x+y 2 ‘h) 2xy=x+2y+5 c) xy=x+y+l dxy=x+y

23. Number of real tangents that can be drawn from the fmnt (1, 1) 1o the rectangular hyperbola is
a) 4 b) 0 d)2

The tangent 1o the hyperbola xy = ¢ at the point P intersects the x-axis at 7 and the y-axis ot T. The
normal 10 the hyperbola at P intersecs the x-axis at N and the y-axis at N'. The areas of the triangles
1

1
PNT and PNT are A adn A" respectively, then 3 + A 8

a) equal to 1 b) depends on | c) depennds on ¢ d) equal o 2



