40. HYPERBOLA
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coincide 1s
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respect to the hyperbola Ox° —iﬁ_'l'z =144 is

5 IF(82) is a point on the hyperbola whose length of

(a.B), then @ - 8 =

[TS EAMCET 09-09-20_Shift-1]
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Let P(asecO.btanf)and O(asecd,btang) be

S
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two points such thatg + ¢ = g on the

Xy
hyperbola—s ==+ =1.1f(h,k) is the point
d

intersection of the normals at P and Q,then

k= [TS EAMCET 09-09-20_Shift-2]
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V2 and whose foci are 16 units apart, is
ITS EAMCET 10-09-20_Shift-1]

1. 9 4y =36 2. 20 -3 =7
3. X —) =16
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at four points
(*rnyl)v(szz]ﬁ(an's)}[f’fm}’a)}

then Mo =
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6. A r}iclﬁ-x-]gﬁ-la-r- -f]};ﬁkﬁflﬁﬁiﬁ_ﬁéésing through {E,Ej

has its asymptotes parallel to the coordinate
axes. If(1.1) is the point of intersection of the

two perpendicular tangents of that hyperbola,

then its equation 1s
[TS EAMCET 11-09-20_Shift-1]

1
], .ﬂ-’z.nr-frl 2. x[y+l+~—}=l
: v X

3. x(l-y)=y-1 4. xy=x+y+]

the transverse axis is 12 and conjugate axis is

x=0. then the eccentricity of that hyperbola is
[TS EAMCET 11-09-20_Shift-2]
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f‘%—% =1 and its conjugate hyperbola
.
respectively, then the area of the square
(in sq. units) formed by the points of

intersection of the ellipse i+i:-=1 and the
P9
pair of lines x'—* =0
[TS EAMCET 14-09-20_Shift-2]
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The asymptotes of the hyperbola — )
JERNNE:

with any tangent to the hyperbola form &
triangle whose area is a’ tan(a)_'rhen ts

eccentricity equals__
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10. f one focus of a hyperbola is (1,0]“1.;"
equation of its directrix is 4y -3y-3=0 and

. HE 5
its eccentricity €= then the co-ordinate of

its vertex 1s
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right anglc at the centre, then its cccentt‘luty 1S
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12. If the transverse and conjugate axes of hyperbola

are equal, then its eccentricity 1s__
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1
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13.In a hyperbola, if the length of transverse axis
is twice that of the conjugate axis, then the

distance between its directrices is units.
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14. The « cquatmn of hypubﬂld whose -t:Lu:ntrmny

3

is 2and distance between the foci is 10 units is:
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. 16x*> —9y” =16
, 16x* -9y =9

, 16X -9y =—144
4. 16|.3c2 9y -—144

is 10 and transverse axis has length 8, then the

length of its latus rectum is
AP EAMCET 25-08-2021_Shift-1]

1.9 ) 2

2

3 32 4. 4
3 i

dt centre of the hyperbola, then its eccentricity

is: AP EAMCET 25-08-2021 Shift-2]
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17. If (a,—l) is an interior point of the curve

18.

19.

P —3_1/2 =1, then & lies in
[TS EAMCET 04-08-2021_Shift-2]

1. (oo, —1)u(le) 2. (-L1)
3 (o) 4 [00)

The Tines xcosa + ysina = p.a < R are chords

¥ 1

i F=

of the ll}fpcrbula?—j;—ﬁ =1 and they subtend a

right angle at the centre of the hyperbola. The
locus of the poles of these lines with respect to

the given hyperbola is
ITS EAMCET 04-08-2021_Shift-1]

~16)" =108 2. 16F -V =108
3. 160+ =108 4. x'+16y” =108
Iz _}’1
If + = Irepresents a hyperbola, then
a+3 2-a _
@ lies in [TS EAMCET 05-08-2021_Shift-1]
1. (-3,2) 2. (-3,)
3. (02 4. (o0, —3) (2, )
X __]J 1

If the latus rectum of a hyperbola 2 52 —

subtends an angle of 60" at the other focus,
then the eccentricity of the hyperbola is
(TS EAMCET 05-08-2021_Shift-2]
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If the hyperbola — —‘J—, =1(a>b) has cocentricity
a
and the length of the latus rectum respectively

equal to % and 9, then @b =

[TS EAMCET 06-08-2021_ Shift-2]

1. 1242 2. ISJE
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53 =61 —10x—24y-34=0

are
[TS EAMCET 06-08-2021_Shift-1]

I+
P

* Let onigm be the centre, (il.ﬂ) be the foci and

% be the eccentricity of a hyperbola. Then the

Ime 2x—v-1=0

[AP EAMCET 04-07-2022_Shift-1]
I intersects the hyperbola at two points
2. does not intersect the hyperbola
3. touches the hyperbola

¥y

contact w.r.t. the hyperbola — T =1

subtends a right angle at the origin is
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3. £—=V=L,+L 4. ~ y _ 1 1_
a b a b 4

1 . . 4
X =y =| at the point P[%J meets the curve
again at Q( 6 ),then sec’ @ + tan @ =
[AP EAMCET 04-07-2022_Shift-2)
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26.
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27,

______________

If the vertices and foci of a hyperbola 3y,
respectively [ilﬁ) and  (x4,0) then th,
parametric equations of that hyperbola are
IAP EAMCET ﬂ4-ﬂ7-1011_5hift-1|
l. x=3sec.yv=Ttanf
2. x = q'r'!. secfl, y = \ﬁlan £
3. v = Slsech, vy = Ttan d
4, x=3secl, v = J7 tan 6
The locus of point of intersection of tangents
at the ends of normal chord of the hyperbola
.Xz —yz Zﬂfz 15
[AP EAMCET 05-07-2022_Shift-1]
Loyt —x' —da’x’y? 2. V- =44y

hyperbola 16x* —9)" =land its conjugate
respectively. Then 3¢, =

[AP EAMCET 05-07-2022_Shift-1]

1. Se; 2. 4e,

3.2e2 R 0 - N

It w@y—\/% =0 is the equation of the directrix
22 =

of'a hyperbola —5—==5+1=0 and = isits

%
eccentricity then g =
[AP EAMCET 05-07-2022_Shift-2]

1. V2 2. N3
NS4

tangents at the end—points of normal chords of

the hyperbola Y =1 i

b L
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Let L(x ,4) be the end of the Lalus- ;'u:.:lu-rn .c.}l"-

=

Y

X
the hyperbola — —F =1 lying in the first

a

quadrant and let S(8, M) be the focus of the

given hyperbola. Then the length of its
transverse axis 1Is

[AP EAMCET 06-07-2022_Shift-1)

1. 2(V17-1) 2. 4(Vi7 1)
3. 2(V1741) 4. 4(Vi7 +1)

hyperbola 3x° —4v* =300 then the square of

the Y—intercept made by this tangent line is
|AP EAMCET 06-07-2022_Shift-1]

= y, 3
3 3
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Let x"+y"=16 be the equation of the auxiliary

2 2

circle of a hyperbela — —% =1 and let
e

(41,5*3] be a point on the hyperbola. Then the

eccentricity of the hyperbola 1s
[AP EAMCET 06-07-2022_Shift-2]

1. 5/4 2. 5/3

3. 4/3
‘The distance between the tangent lines to the
hyperbola x*-2y’=18 which are perpendicular
to the line y = X 18 -

[AP EAMCET 06-07-2022_Shift-2]

______________________________________

1. 6 2. 32

3. 23 A0 |

For a hyperbola *; --}"-’; =1, if the length of the
i )

transverse axis is 8 and the distance between
the foci is 2-/41 , then the length of its latus

rectum Is
AP EAMCET 07-07-2022_ Shift-1]

1 _Q_E 2. E
2 5
25 16
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36.

37

38.

40.

2

. 2 2
frony any point on the hyperbola *_ ~ ¥ _1to
a b

Its asymptotes is 6 and eccentricity of the
hyp-l.:rhn]a 18 /3, then the length of the
conjugate axis of the hyperbola is

IAP EAMCET 07-07-2022_Shift-1]
. 3 2.6
L8 42
[f (1,2)is the focus, x + 2y = 0 is the directrix
and /2 is the eccentricity of a hyperbola then
the equation of the hyperbola is

[AP EAMCET 07-07-2022_Shift-2]
x> =y

4. 3x" - 8xy-3y” +10x-20y-25=0
The locus of the point of mtersection on the
. M o
line fix—y—fk@k =0and v3x+ky—4J/3=0
for different real values of k 1s a hyperbola H.

[fe is the eccentricity of H then 4e° =
[AP EAMCET 07-07-2022_Shift-2]

1. 48 2. 39

A3 Aade

If one of the roots of the equation

x*-5x—14=0is the length of the semi

conjugate axis of the h}'perbnlai_g;:zt
e

and the square of the other root i1s the semi-
transverse axis then the focus of the hyperbola
that lies on the positive x-axis 18

AP EAMCET 08-07-2022_Shift-1]

1. (5,0) 2. (V65.0)

3. (7.0) 4, [Jﬁ,m)

hyperbola ‘__b"_z | passes through a fixed
a- )
point (&, 3), then the locus of P is a straight
line. The sum of the squares of the intercepts
made by this line on the coordinate axes 1s
[AP EAMCET 08-07-2022_Shift-1]
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From any point on the hyperbola iy L, Let S be the focus of the hyperbola 7 — =]
tangents arc drawn to the hyperbola | P(5.y,)
Pl T itive X- axis anc M) b
Lo 5 The arca of the figure formed by lying on the positive 1 S
t{Ir ]"" dof co o and {1 point on the hyperbola. Then SP =
¢ chord of contact of that point and the Y -07-2022 Shift-
asymptotes is [TS EAMCET IH} 07-2022_Shift-)
[AP EAMCET 08-07-2022_Shift-2] | ; 2. =
1. @ 2. ab 9 5
2 3 — 4, —
3.2ab . 4d4b S SO 4
42. Statement 1: The eccentricity of the hyperbola 3 \E P
Ox" ~16p" - 72x+ 96y - 144 =018 5/4 46. 1f P(H)Z X5 ,0<0<— isapoint on
Statement 2: The eccentricity of the hyperbola 2
Pt is ||'I b | x : ] h & 1s th
S ois l+— ———=1, where 6 Is the
- V7 the hyperbola % 9
[AP EAMCET 08-07-2022_Shift-2] parameter in its parametric form, then
I. Statement 1 is true , Statement 2 is true: . 2
Statement 2 is correct explanation for 2% +9sin" 6
Statement | ITS EAMCET 18-07-2022 Shift-2]
2. Both statements are true and statement 2 is 1. 8 2. 10
not the correct explanation of statement 1 3. 20 4, 34
3. Statement ] is false; Statement 2 is true . T 2 Ty
4. Statement | is true; Statement 2 is false - : XY
........ Lo LIS e, olatement ¢ s false Assertion(A): The image of pras ¥ =lin the
43 1f 42 =1 (k 1s a real number) _ (,r—-Iﬂ)” (v—10)
ST line x+ y=10is + = =1
k 5 3 k 25
represents a hyperbola, then the set of all values of Reason(R): The image of a curve "C’ in a line
ks [TS EAMCET 18-07-2022_Shift-1] L 1s the locus of the image of every point of C
f - with respect to the line L.
A e L] 5 (73 The correct option among the following is:
LT3 372 [TS EAMCET 19-07-2022_Shift-I|
70 (5 75 1. Ais true, R is true and R is the correct
3. (—],—Ju(—q IJ 4. K _[—,— explanation for A
______________ 3 2 ). N3 2/ 2. A is true, R is true but R is not the correct
- Let A (8) and B (6,) be two points on the explanation for A.
., ) 3. A is true but R is false
* Y _ 1 ocus of | - F Alsfalsebut Ristrue
hyperbola JERE =1 and S be the focus of 48. If'the latus rectum of a hyperbola subtends an
the hyperbola. If' A, S, B are the collinear and angle of [20°at its centre, then its eccentricity is
_ [TS EAMCET 19-07-2022 Shift-I]
s b+6, :{'cu‘s[a' ngthmk— -
aco =Kcos| ——— |then k=
> ; | V32 , 3445
ITS EAMCET 18-07-2022_Shift-1] V2 5
. a’+&° 2. Jat +b* 3. ﬁ_& 4. ‘J@"'\ﬁ
3. 4l B’ 4. a+b | 3 L, 2
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on the hyperbola IE —4_192 ‘-4‘—‘E'in the
arametric form. Then the area of the
quadrilateral PQRT is (in square units)
(TS EAMCET 19-07-2022_Shifi-1|
l. 4@{_ 2. 1642 -
3. 3242

passing through the point (5, 2) and has
transverse axis of length 8 along the X axis.
Then the eccentricity of its conjugate hyperbola is

TS EAMCET 19-07-2022_Shift-2|

o
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x=secH, v Zxﬁ tand and e is the
eccentricity of the hyperbola

x=2 sect, v =tan @, then Eé =
€
[TS EAMCET 19-07-2022_Shift-2]
1. 1 2.9
3. 1 4. L
2 4

. Let e, be the eccentricity of a hyperbola for

which distance between its focii is 2 times the
distance between its directrices and e: be the
eccentricity of another hyperbola for which the
length of its transverse axis is twice the length
of 1t’s the conjugate axis. Then eje-

TS EAMCET 20-07-2022_Shift-1]

11 2. Y10
2

4 ﬁg

3. 45 -

() | ola
‘”EJW#JE | on the hyperb

: e
9x2 +1612 =9is—=1/66—332 93
' 242
Reason(R): x = acosh¢, y = bsinht are the

parametric equations of the hyperbola

LY

____________________________________

explanation for (A)

2.(A)is true(R) is true and (R) is not the
correct explanation for (A)

3. (A)is true but (R) is falsc

4. (A) is false but (R) s true

54. Let S be the focus f]?t]‘]éh}“pﬂ]"bﬂla

X —2];‘2 =1 lying on the positive X-axis. Let
P(—1.1) be a given point. Then the area of the

triangle formed by the line PS with the
coordinate axes 1s (in 5q. units)

TS EAMCET 20-07-2022 Shift-2]

V2 J6

' 2(V2+3) > 2(2+6)
3 ME

> 2(2+6) Y (V24

If P[%J is a point on the hyperbola
pl

Ij | , .
— —=5=1,8, 8§ are its foci and SP ~ SP =

ol

2|SP - 8'P|, thenc =
TS EAMCET 20-07-2022_Shift-2]
1. 2 2. 2
3. 3 4.3
KEY

1) 3 2 3 3 4 4) 4 5) 3
6 4 7) 3 8 1 9 1 10) 2
11y 3 12) 2 13) 1 14) 4 15) 2
16) 3 17) 2 18) 3 19) 4 20) 4
21) 3 22) 4 23) 2 24) 4 23) 2
26) 4 27) 3 28) 2 29) 4 30) 2
31) 2 32) 4 33) 1 34) 2 35) 1
36) 2 37) 2 38) 4 39) 2 40) 1
41) 4 42) 1 43) 1 44) 2 435) 3
46) 3 47) 1 48) 4 49) 4 50) 3
51) 3 52) 2 53) 3 54) 3 55) 3



_______________________

____________________________________

SOLUTIONS 5. xl+yl=alo () xy=b">(2)
1. Iz hv_ x: 1}1 From(1)and (2) y*-a’y* +5' =0
... 1 N - :I 4
144 81 16 » wyy=b>...
25 25 6. Let, the asymptotes are x = a, and y = b
5 16 — b’ w.k.t. P.O.I of perpendicular tangents is
e=— =
_____ 4 ““N 6 (L)ie a=tand b=1.x=land y=I
R RVt S T B
fﬂff:(iB‘ﬂ\] lff?l:'f. :(i flﬁ_h._*{]) NUW? fhE qu]ﬂllﬂn 'Df h},-’pE]"bﬂ a
(x—1)(y-1)+A=0
3~= o=t Clearly it passes through (3,2]
e A " A==2
2. polaris 9ax—16£y—-144=0 Equatmn th}-’pﬂl‘b{lia :rs Xy =x+y +1
3x—16yv+48=0 7. 2a=12
9a -16f -144 a==6
3_ —6 43 I_E_i'i:]
_a=-L ﬁ 36 b
3. 64 4
+¢=— 8,2} lies on the hyperbola = — — — =]
¢ 2 ( } P 36 b
Equation of normal at p(@8) is y? =,3:?_5 At =36 .- al ,,..b =*Jﬁ:
] a_ _-'I
ax + by =a2+b2,...[l) ""l'"'l T
secf tanfd g —+—=I
Equation of normal at p(¢) is P g
2 2
ax + by :a2+b2(2) Bymfvﬂigx—z+y—:1mﬁff—le‘.},wgﬂ
sec tang rq
Solving (1) and (2) we get (h, k) the points(1,1),(-11),(~1-1),(L~1)
4 [ TSSO 2 2
4 e=v2 Ar(Square)=l =4 sq.units
2ae =16 e P
a=402 . Area of A" formed by asymptotes &
: _ 1y * tangent=gb
az - o ab=a’Tana = b = aTana
b"=a (E! —1) b a tan’ o
Now, e=,|l4+— =, /l+——— =seca
=32(2-1)=32 |V a. .t a
10. C= Centre = tfoot of perpendicular from S to
Eq. of hyperbola 1s direction.
i_i_ __Adivides CS'in l E-—l ratio.
a b 11. Standard T
¥yt _I_E_Z_Rectangularhyperbﬂla T
37 37 13. Standard T
14. Standard =~
______ Y [T Siandarg T
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__________________________
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da’—4<0

____________________________

YCOs +_]‘51'an =p

( —a‘l b*m ]
PD!’E’ =

m F1

_[—E‘msa 36sincr]
- T,
_[ansa —365ina}
= S

.1’2 J;: A
———=1(1
5 3610

_l[xcnsa +}r‘5im:\':)2

Case (i) @ > -3 and a > 2

we{3) and (29

a e(-3,0) on (—=,2)

A= (2,33)

Case —(ii) ¢ + 3<0and 2—-a >0
a<3ada<la e(—o0-3),a e(—92)

o €(~0,-3)
From case —(i) and case-(11)

o e(—0-3) U(zfm)

...................................

21,

_________________

§§'=2ae,PS = b /a

In "ﬁ"-ﬁ'erTF, tan3[}” — SrF
55
bz
| 2
= =_d _ "52
\E 2ae 2ae

= = ¥
«.E 2a‘e 2e
—= w@uel -—EE—\.I'rj.T: 0

(E—ﬁ)(ﬁe+l)=n

___________________________

e=+3,e%—1/3

=32
4 a
2 _ 25
16
a—+b 25
£ 16
9% 25 ,

-
ﬂ_-]---—--:-_---ﬂ

2 16

(=4

=a=28,b=6,ab=48
22 Given hyperbolais
S —6)" —10x—24y—34=0

-
bl

5(x—1)"—6(y+2) =15

9

(=) (v+2) _

——

3 3/2




______________

oy :
~ _h_ =1 () from(x,. v )isS =0

. AN |G
}.:—.,'——l =1 — {2]

a b
Homogenise (1) with respect (2) then apply

. Any pont

nnnnnn

F(?j/’?)m? v oyt =1 (1)
H{ V2 ]}‘;n
At p. tangent ‘-:IG]JE_\/_ ?T?-:a’n nc-rmal slcpc
—1
slope =—=

Nﬂrmal E:l'-

=242 5 (2)

)ﬂf{—}

we g{‘ffx” ])(er':?)*{qecﬁ' lan{?]

‘-L-I-

So ﬁ!.s'

EEEE s s .

Given that 2a = 6; 2ae =8,
Solving we get, a = 3, b= ﬁ

Let p(h, k) be the point of intersection of tangents

at the ends of a normal chord

Its equation :- e —ky—a

(1) is a normal to hyperbola. So , it must be of the

=0—(D)

form x cos @ + v cot@=2a — (2)
(1), (2) are same lines

cot @ 2a
.

cost
h —k 7,

tant = —
2k.

el
—secl = —,
2h

Eliminate '0'wegel, H'(k hz) =4’k

.............................

__________________________________

..............

g veosfl +hy cotd =a’ + b7 = (1))

LA IR, RS
al M b
.:.In:'.n:lsﬂ heotdd  a' +4°
(1)& (2)= T Tk = |
a’ b
Il +|'JJJ o = e’ L
oeos fe a = SEE h{rﬂzﬂr’j
k{u +|FJJ'|- . - B
cotft = ——— === tam —k{ﬂ;_'_h:}
secz{?—tan =1
& ph S
:}”—?-—-'ﬁ?z[a’+sz
B S

3. ae=8, —=4
o
:}a:{f_‘z—l}=4ﬂ'
::-u:l{'-.l"ﬁ—'])
_______ 2a= 47 -1) .

We get y-intercept :- 5—
FH

5q. of y- intercchI—;-

e B I T e e T e

Here a = 4. (radius of auxihary circle )
P(4J7 3}Ehypﬂrbﬂla then we get 5° = 9.

34 Tangent L7 fo y=Xxis x+y+k= U—}(D

3 T

X
If (1)is a tangent to E—%‘Iﬂﬁfm k=413,

33.

- = - - -

35. Conceptual

36. Product of | ,5 = al =6—(1)
a +b
ge=3= 3 50
o
By (1)& (2)
ﬂ;b__ﬁz::b'-lﬂ —bh=32
id
___Length nf Eﬂﬂ_]}l:g‘a_l‘_t:__i_lﬁi_s 2b =62
37. Use —SP = g,
____________ PM .
¥ 2
X
38 By eliminating * K’ | we ge ———'E=
______________________________________________ 4
39, 9=(-2) =4,b=7
!ﬁEHE=—J:—_5-
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oo o | 52

3 * I' ”.

a 2ae, =2 ZQJ:}EJ :ﬁ
(mﬁ) lies on it then -;—",ﬁ-l-.{m_

This is a straight line, &2a=2(2h)=> a=2h
Sum of squares of intercepts _ @ h_" I+ 5
e, = J—— =—
41111 ---------- B 2 P 7
P{a,a]e;—h—?:l o ﬁxi_m
Cl:nrd r:;i" contact of P to 66 = N
X V ax v e e e e e
= =20s S-S 2=05( 53 2 7
a, b* a b 0 IT+%:I
Solve (1) with ay =bx = O(2a,2b) 7
Solve (1) with ay + bx = 0= R(2a,-2b). ﬂw_rﬁ 3
carea of APOR==4ab [ Flg) 774
42. Conceptual.
R L F(@J , 33 J
Rl 3) (7 a
4. Conceptual 1

-41-5: bz distance = g—g

Find semi latusrectum 1e, —

-------------------------------------- oo J66-3242 -943

46. NG
P(6)=(5secd, 3 tan E’}:[IPTJ R P
J5 I——%-—l:‘;e:%.
o x, =5sect and tan @ =—2— I _ 2
And j_
9 3 3
fo== 0== ssl—= 0
sec” ¢ 4::5&: 5 {\E ]
A=l , Equation of PSis
:2x, +9sin" 0 =20
47. Canceptual X Y
48, Conceptual BB
® P(zﬁ,l)Q(—zﬂ,l)R(—zﬁ,—l) 7

0. ey 64
2a=8. & (5,2)€ F—Ej—:l,lhﬁnb T 55T Zub ......................................
'N‘Irl_} F:[_-:-_J
Then ey =3 NERRNE]
| | Lof e 13 SP+S5'P=4a
e = e = — .
it ,;?’f?jiﬂn%.tl?-] ...... ﬂ . 1? ------------------- —
5i TR

-y’ =1 —e=+3
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