DCAM classes

MATHS FOR JEE MAINS & ADVANCED

EXERCISE -1

Single Choice

1. Letpoint of intersection is (x,, y,).
So \/gxl—y1:4\/§K ..... (i)

J3Kx +Ky =43 .. (ii)
Multiply (i) and (ii), we get 3x 2 —y# =48,

3. Centre of hyperbola is (5, 0), so equation is

(x-5 v
2~z |
a b
s o 13
= , — = : = —_—
a ae—a e= 7
b*=144.
. k=52 P
So equationis ——— — —— =1.
25 144

4. The equation of the hyperbola is

{2x—y+4) /5 _{(x+2y-3)/5)
1/2 1/3

or %(2x7y+4)27 %(x+2y73)2:1

5. Let ¢ be the length of double ordinate.
Co-ordinate of point A is

(3 ¢)

'z 2
302 12

So o o
O 482 4p?

”# (3 1 3 1
AR O R

b 1

= —>= = e-1>—
a? 3 ¢ 3

4
= &> —
“73

7. Equation of tangents to two hyperbolas are

y=mx+ Ja?mi_b2 ... @)
y=mx+J_pmiial = o (i)

Solving (i) & (ii) we getm==+ 1
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HINTS & SOLUTIONS

11.

.. equation of common tangent is

y=%x+a* - b*.

Let y=mx + \/m’a®—a” be two tangents that pass

through (h, k). Then,
(k—mh)*=m?a’-a’

or m’(h*—a?)—-2khm+k*+a?=0

2kh
or ml+m2: hl—al

: k*+a’
and m =75 5
m, h?_a?

m
Now, tan45° = —1 =
I+mm,

B (m, +m,)* —4m m,

or (1+mm, )2

K+a2) [ 2kh V¥ (KP+a’
1+h2—212 (o2 4 h*-a’

or (h*+Kk?)?*=4h%k*—4(k*>+ a?)(h*—a?)

O

=

or (XZ + y2)2 — 4(a2y2 _ a2X2 + a4)

or (x*+y*)?+4ai(x*—y?) =4a’

Let the slope of common tangent be m.
Equation of tangent to parabola is

2 :
y:mx+; ..... @)

Equation of tangent to hyperbola is

y=mx+m? -3 .. (ii)

By comparing (i) & (ii), we getm=+2.
Equation of common tangent is y =+ (2x + 1)
ie.2xxy+1=0.

Let equation of asymptotes be xy —3x -2y + A =0.

Then  abc+2fgh—af?—bg>—ch’=0
3o,

- 274

= A=6

Equation of asymptotes is xy —3x -2y + 6 =0
ie,(x-2)(y-3)=0.



HYPERBOLA

13.

18.

Equation of normal of rectangular hyperbola
xy=c*at P(ct, c / t) willbe

C
y—? =t* (x—ct)

as it also passes through t,

1 1
= c|— - |=ct(t, -t
ot

. Normal at 6, ¢ are

ax cosO + bycotf = a? +b?
ax cos¢ + bycotd = a? +b?

T
where ¢ =5~ 0 and these passes through (h, k).

ahcosd +bk cotd =a2+b> ... (@)
ahsin®+bktan®=a>+b> ... (i)
Multiply (i) by sin® & (ii) by cosB & subtract them, we get
= (bk+a?+b?) (sinb - cosb) =0
k=—(a’+b?/b

The equation of tangent at point P(a cos 6, sin ) is

X y .

—cosO+ —sinf=1

o 1
Let it cut the hyperbola at points P and Q.

Homogenizigin the hyperbola a?x? — y? = 1 with the help

of the above the equation, we get
X 2
aXx?—y?= (—cos 0+ ysin 9)
o
This is a pair of straight lines OP and OQ.
Given ZPOQ=m/2.

Coefficient of x> + Coefficient of y>=0

2
cos” 0 .
or of— —5——1-sin’0=0
a

2
0
or az—%—l—lJrcosZG:O
o
o’ (2—a?
or cos’0= —(2 )
a -1

Now, 0<cos?0<1
22_ 2

or OSM <1
a -1

Solving, we get o € {T

EXERCISE -2

Part # I : Multiple Choice

We have,

‘\/xz +(y-1y —\/x2 +(y+1)’[=K

which is equivalent to |S,P — S,P| = constant, where

S,=(0,1),8,=(0,-1),and P=(x, y)

The above equation represents a hyperbola. So, we have
2a=K

and 2ae=SS,=2

where 2a is the transverse axis and ¢ is the eccentricity.

Dividing, we have
2
"X
Since e > 1 for a hyperbola, K <2.
Also, K must be a positive quantity.
So, we have K € (0, 2)

S=(2,0), $'=(-2,0)
A(-2.3)

S'(y \Sf"”

Using reflection property of hyperbola,

S'A is incident ray.
Equation of incident ray

S'Aisx=-2
Equation of reflected ray

SPis3x+4y=6.
Now 2ae=4 = ae=2 ... @)

Point (-2, 3) lies on hyperbola,

4 9 4 9

a2 b a? 4-2°

on solving it we get a =4 (reject), a=1 .....(ii)
Using (i) & (ii), we get e =2

length of latus rectum = 2a(e*— 1) =6
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MATHS FOR JEE MAINS & ADVANCED

11.

12.

Let A(5, 12) and B(24, 7) be two fixed points.
So, |OA — OB| = 12 and |OA + OB| = 38.

It the conic is an ellipse, then

o \/386

38
If the conic is a hyperbola, then

(~ 2ea = /386 and a = 19)

386

e= TR (" 2ae = /386 and a = 6)

0 b _ 26 0
t —_—= _ :t Ja— p—
an a = e an2 = sec2 e

0
or e —1=cot? — = cosec 7 =e
0 e

= - ==

sec p =1

The locus of the point of intersection of perpendicular
tangents is director circle x* + y* = a> — b%. Now,

e2 — 1 + —
a2
If a*> > b, the there are infinite (or more than 1) points

on the circle, i.e., €2 <2 or e <+/2.
If a? < b?, there does not exist any point on the plane,

ie,e2>2o0re> 2
If a? = b?, there is exactly one point (center of the
hyperbola),

ie,e= \/5 .

Given equation will represent hyperbola if
AM>A+2)(A—1) [.. h*>ab]

= A<2

Also A# 0

= 2 +A-2)-4r-1)+2X =0

N 4
= Az 7.
3

386

Part # 11 : Assertion & Reason

3.

Let equation of circle is
X +y +2gx+2fy+c=0

Hyperbola xy = 4 cut the circle at four points then

X'+ — +2gx+ — +¢=0
X X
x 2 + e’ + 8fx+16=0

= XXX, 4:16

= 2.4.6.1/4=12
= statement [ is false

statement II is true.

We have

J =37 +16-4=1

1e,A=0 or 6



HYPERBOLA

EXERCISE -3

Part # I : Matrix Match Type

a->p,s;b>qri;ece—>r;d->p,s
a.  We must have
e <l<e,
or f(1)<0
or 1-a+2<0

or a>3

b.  We must have both the roots greater than 1.

D>0ora*~4>0orae (—w,-2) U (2, o) (i)
1.f(1)>0or1—-a+2>0 ora<3 ...(ii)
a/b>1lora>2 ...(iii)

From (i), (ii) and (iii), we have a € (2, 3)

We must have

1 1
_ =1
RS
(e, +¢,)" —2epe,
or T2z =1
€6
2
-4
or a =1
4
or a:iZ\/E
d  We must have
ez<\/§<ez
or f(x/2)<0
or 2—a\/§+2<0
or a>2\/§

T
(A) Tangent to the given hyperbola at P (gj is

= Ly
Sa b !
(3a

It cuts x-axis atL 7

— 2xb-ya=/3ab

,OJ & y-axis at (0,—\/§b)

3
area of triangle = ry ab

3 b
= 3a’=—ab = —=4
4 a

er=17.

5cos? 0 25cos? 0

? 25

(B) ef =1+

. . ymd
According to question e = 3e,?,

1
1+cos?0=3-3cos’0 = cosZGZE

I
Smallest possible value of 6 = e

Hence p=24.

(C) Angle between asymptotes is

2t -1 1 72 2_71:
an iﬁ =3 or 3
b /m g
3 24 7
21 It 16
or 3 " 22 = [(=16.

(D) Equation of tangents on hyperbola at P(x,, y,) is
Xy, +yx, =16

It cuts the co-ordinate axes at

A(1—60 & B(Ol—6
Lyl’ J L ,Xl
A=16. (- xy,=8)

Part # I1 : Comprehension

Comprehension # 2

1. Tangentof xy=c’ at t &t are
x+tly=2ct, = .. @)
and x + tz2 y=2t, .. (ii)
on solving (i) & (ii) we get

2ctyty 4c

Tt+t, 4

2c 2c

Yt +t, 4%

. . . c
point of intersection is (c,—) .
2
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MATHS FOR JEE MAINS & ADVANCED

EXERCISE - 4

2. ¢=42.6,=\2 Subjective Type

= (\/5 , \/5 ) is the point on the circle. 1. Point of intersection of lines

) 7x+13y—-87=0& 5x—8y+7=0is (5, 4).
= radius of C =2.
- 25 16 | ]
en —-—-—=1 .. i
= radius of director circle of C, = 2\/5 . a’ b? ®

(radius)’ =8 26 322
Also latusrectumLR=—=——
a

3. Equation of normal of xy = ¢’ at t is

16+/2:
= b= L (i)

c
y——= '[12 (x—ct)
t

o 25
As it also passes through t,, From (i) & (ii) a* = 5 b*=16.

c ¢ 2. Equation of tangent of given hyperbola at point

—_ — _ 42
L, t”(ct,—ct) Chx ky .
(h’k)lsa_z_b_2:1 ..... (l)
_ 2
= Lu=-t" Equation of auxillary circle is x> +y*=a? ... (i)
from (i) & (ii)
Comprehension #3
ky)a? |
1. (b),2.(c) 3.(d) Kl + b_i’)?} Tty oa2=0

1. (b) Perpendicular tangents intersect at the center of
2 2 4+ 42 + 24 + 402 (02 _ K2\ =
rectangular hyperbola. Hence, the center of the =y (Ka'+b'h’) + 2kb'a’y + b’ (a* ~h) =0

hyperbolais (1, 1) and the equations of asymptotes are x Now Vi Vs 2kb%a* _ -2ka?
2. (c) Let the equation of the hyperbola be a
Xy—-x—-y+1+A=0 -2k 2
It passes through (3, 2). Hence, A = 2. ET
So, the equation of hyperbola is b? ( b2 )

xy=x+y+1
3. Given hyperbola can be written as
x+1¢  (y-2)7

real tangents to the rectangular hyperbola. 9 T 16 =

3. (d) From the center of the hyperbola, we can draw two

soe= 3> centre is (—1, 2)

foci=(-1+5,2)=(-6,2) & (4,2)

directrixisx+1=+— = x=-14+ —
5 5

32
LR.= ? , Length of axes is 8 and 6,

Equation of axisisy—2=0andx+1=0.
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HYPERBOLA

Let mid point of chord of given hyperbola is (h, k)

c
Also let (ctl, tiJ & {ctz, t_] be the end points of
1 2

the chord

(1 1)
then 2h =c(t, + 1) and 2k = ¢| =+ |
1 2

According to question

(1 1Y

2 2 2| — — —
c(t,—t)+c Ltl ,

= 4¢?

1
= Lt +t,)—4tt)] {1 + W} =4

4h*  4h k?
= |l—5 - o 1+ e =4d?
c

= (xy—-c)x2+y)=d?xy.

Given conic can be written as
(x =2 (v -2y

16 16
S0 eccentricity is V2 .

Equation of normal of given hyperbola at P is

ax cos 0 + by cot 0 =a? +b?

As it cut x-axis at G, so G (ae? sec 0, 0)

Now SG = ae? sec 6 —ae
=e(aesecO—a)=eSP

Let any point on circle be (r cos 0, r sin 0)

Then equation of chord of contact is

X v
a—zrcosefb—zrsinezl ..... (@)

Let mid point of chord of contact is (h, k)

Then equation of chord of contact is

hx  ky B h? k2

a_2 - b_z = a_2 - b_2 ..... (i)
On comparing (i) & (ii)
rcos® rsin® 1
h  k  h K
a? b’

10.

11.

On solving we get required locus i.e.

(Xz y2j2 X2 + y?
a2 b2 r2 :

If (h, k) be mid point of any chord of hyperbola

x? — y? = a2, then its equation is

hx-ky=h>-kK* .. (i)
But (i) is normal to hyperbola, then its equation is
xcosO+ycotb=2a ... (ii)
Comparing (i) & (ii)
h -k h% - k?
cos  cotd 2a

on solving it we get (y? — x2)° = 4ax2y?
Equation of tangent to parabola x> = 4ay
is y-mx+am’=0
Let mid point of PQis (x,,y,).
Then equation of PQ is

Xy, tyx, =2k
On comparing (i) & (ii)
X _ v 2k?

T 2
am

1 -m

2k?
= Xl = 2
am

—2k? _
yyp=— .. (@iv)
am

using (iii) & (iv) eliminate m.
Let equation of asymptotes are
2x*—3xy -2y’ +3x—y+8+A=0

As it represents two straight lines

1

48+ —9 —9 8 k—g 0
N+ ———+— -8+ =
( ) 4 2 2 ( )4

= A=-7
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MATHS FOR JEE MAINS & ADVANCED

12.

So asymptotes are 2x*> —3xy —2y? + 3x —y + 1=0
= 2y-x—1=0&2x+y+1=0
and the equation of conjugate hyperbola will be

2x2—3xy—2y*+3x—y+8-14=0.

For the first hyperbola,
(y—mx) mﬂﬂ +(my+x)(ﬂ—mj—0
dx dx

dy -y+m’y+2
op Gy _cytmy+2mx

dx 2my+x-m’x !

For the second hyperbola,
(m?-1) (Zyﬂ— 2xj + 4m(xﬂ + y) =0
dx dx

or ﬂ_—2my+m2x—x _
dx m’y-y+2mx

mm,=-1
The angle between the hyperbolas is m/2.
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EXERCISE -5

Part#1: AIEEE/JEE-MAIN

2ae=4

ae =2

a(2)=2

a=1

b2 =aXe?-1)
=14-1)=3

2 2
X

tion ——-=—=1
equation —-—=

3x2-y2=3

2b* B
a
2b=ae
4b% = a%e?
4a¥(e’—1)=a’e?
3¢?2=4
2

G

8

Part # 11 : IIT-JEE ADVANCED

Any point on y?>= 8x is (2t?, 4t) where the tangent is

yt=x+2t

Solving it with xy = —1, y(yt—2t?)=-1

or ty’-2ty+1=0

For common tangent, it should have equal roots
42— 4t=0

= t=0,1

The common tangentisy =x + 2,

(when t = 0, it is x = 0 which can touch xy = —1

at infinity only)

The given equation of hyperbola is

X2 y2

=1

cos’a  sina

= a=cosd,b=sina

b2
= e=4/1+— =1+ tan’a =seca
a



HYPERBOLA

= ae=1

foci(£1,0)

foci remain constant with respect to a.
Eccentricity of ellipse = 3/5

Eccentricity of hyperbola =
through (£3, 0)

5/3 and it passes

2 2
= its equation X—fy—zl
9 p?
2
wherel+b—:2—5
9 9
= b*=16
2 2
= =T o
9 16
2 2
LS
9 16

and its foci are (£5, 0)

Given 3x?+4y?=12 anellipse

al=4 b*=3

3

- h-2

T\
oot
79

It's focus will be (£1, 0)
Since hyperbola is confocal to given ellipse, therefore
+ae =+1, but a = sin6 given

1
e= ——,Nowb?=a%*e?-1)
sin

cos? 0
sin? 0

Hence required equation will be,

b? = sin%0 = b?=cos’0

2 2
X
LA

sin?0  cos? 0

= x°cosec’0 — y?*sec’0 =1

(ax” + by’ +¢) (X’ = 5xy + 6y°) = 0

either x* — Sxy + 6y2 =0

= two straight lines passing through origin.
or ax’ + by2 +c=0

10.

(A) If ¢ = 0, and a and b are of same sign then
it will represent a point.

(B) If a = b, c is of sign opposite to a then it will
represent circle.

(C) When a & b are of same sign and c is of sign
opposite to a then it will represent ellipse.

(D) This is clearly incorrect.

The given equation is

(x= V2 P-2y+ 2 )2=4

(x=2) (y++2) _
2

4

a=2, b=+2

. b? 3
hence eccentricity e = ,[1+— = 5
a

1 2
Area= —a(e— 1) x —
2 a

(3 ) .
= (\/;_U sq. units.

1
xzfyzzg ..... (i) > itse= /2

1

1
e of ellipse is ﬁ

<2 2
?4'— =b> .. (i)
3x? 1

dd (i) & (ii =— +p?
add (i) & (i) =>— = -
3x2=1+2b?
5 1 2h? 1
y'=5 *t -

3 3 6

1
y'= g (4b? =1

1+2b%  2(4b% -1)
m.m=-1 = 3 = 3

b2=1 = x2+2y?=2.
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MATHS FOR JEE MAINS & ADVANCED

Paragraph for Question 11 and 12
11. Let the point on the hyperbola P(3secB, 2tan0)

xsecO vytan0O

i - =1
Equation of tangent 3 2
Ip|=r
gseCG—l‘
=4
sec’® tan®0
9 4
2 2
:> Esecze+1_§sece:16 M
9 3 4x9

16sec’® + 9 — 24secO = 52sec’d — 36
36sec’® + 24sech — 45 = 0
12sec’® + 8secO — 15 =0

12sec’® + 18secO — 10sec) — 15 = 0
(6secB — 5)(2sech + 3) =0

L R

5 3
secO =% (not possible), sec = )

tan® =+ 2—1 :iﬁ
4 2
. . 5
(~ slope is positive = tanf = —\/27)
Hence the required equation be — 3x + y\/g =
2x3 2x2

= 2x—\/gy+4=0

12. Solving (a) & (b)
X=6
y::i:Z\/§

x-6Y+y —12=0
X+y —12x+24=0

for x, we get

Option (A) is correct

392

1

13.

14.

As directrix cut the x—axis at (£ a/e, 0)

2a
Hence, o + 0 =1 (fornearer directrix)

= 2a=e .. (i)

Now, b '=a ("~ 1)=a’4a’ - 1)

Given line y = — 2x + 1 is a tangent to the hyperbola
condition of tangency is ¢’ = a’'m’ — b’
= 1=42-V’

= 4a°-1=b" . (iii)
from (ii) & (iii), a’ = 1
= from (ii), b°=3
1+3
e= =2
= 1
2 2
Given hyperbola is — -5 =1
a b
2 2
ellipse is 2—2+— =1

1
1l ﬁ B3
4 4 2
L b |4
eccentricity of hyperbola =41 +— = 3
a

= 3b’=a" . (M)

eccentricity of ellipse =

also hyperbola passes through foci of ellipse (i\/g, 0)
3

=" 1 = =3 .. (ii)
from (i) & (ii)
b =1

X2 2
equation of hyperbola is 31 =

= X -3y =3

. 1 4
eccentricity of hyperbola= ,/1 +§ “\3

2
focus of hyperbola —[i\/g.ﬁ, 0] =(£2,0)



HYPERBOLA

15. Equation of normal at P(6, 3) on _z_b_2:1 is
a

16.

2 2

2 2
a’x by L,

a‘e
6 3

It intersects x-axis at (9, 0)

9 3
:a2e2 = e = —_

2
a pE—
- %% 2

Let parametric coordinates be P(3secB, 2 tan0)

Equation of tangent at point P will be

xsecO ytan® _
3 2

tangent is parallel to 2x —y =1

1

2secO
3tan 6

2 = sinezl
3

coordinates are [ & ! j d [ & 1
——| and | ———=,——
242 V2 242" 2

)

B MOCKTEST oy

(B)
origin lies in acute angle of asymptotes
P(1, 2) lies in obtuse angle of asymptotes

acute angle between the asymptotes is

3
e d 2
efsec2 =sec 6 7\/5
(B)
X—2=m
+1—i
y " m

x-2)(y+t1)=4

= XY=4, whereX=x-2, Y=y+1
Y

R

andS=(x-2)2+(y+1)?=25
= X2+Y?%=25
Curve ‘C’ & circle S both are concentric
OP2+0Q%*+0OR2+08%2=4r2 =4.25=100
X, +X, m+nj

A) Mi intis M| ——,
(A) Mid point is ( 2 5

equation of the chord to the hyperbola xy = ¢?

whose midpoint is M, is X Y - 2
Xl + X2 YI + Y2
2 2
X X
= + =1
X, +X, Y tY,

©
Equation of director circles of ellipse and hyperbola
are respectively.
x2+ yz =a2+b?
a’+b*=4r’

and  x*+y’=a’-b?
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MATHS FOR JEE MAINS & ADVANCED

a’l-b*=r2 ... (ii)
2 2
bZ
2:1__
e, P
3r? 2 302
2=1_ — — =1_-===
= % 2 se 575
bZ
€h2:1+a—2
, 3 8
= eh:l-i-g:g
e ega 82 30
o 4e’-e, 573 5

GV

S : Equation of hyperbola (x —3) (y—2)=¢?
Xy —2x —3y+6=c?
it passes through (4, 6), then
4x6-2%x4-3x6+6=c?
c2=4
c=2

Latus rectum (¢) = 22 ¢c= 22 x2 = 42

S, : Let the equation to the rectangular hyperbola be

2

X2

—y*=a?
As the asymptotes of this are the axes of the other and
vice-versa, hence the equation of the other
hyperbola may be written as xy = ¢?
Let (i) and (ii) meet at some point whose coordinates are
(aseca,atan o).

then the tangent at the point (a sec o, a tan o) to equa-
tion on (i) is
X—ysino=acosa
and the tangent at the point (a seca, a tan a) to equation
on (ii) is

2¢°

y+xsino=— cos o
a

So, the slopes of the tangents given by (iii) and (iv) are

respectively and — sin aand their product is
sinq
. 1
—sino X —; =-1
sina,

Hence the tangents are a right angle.
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11.

13.

S, : Hyperbolaxy= 16
= c=4
equation of directrices

X+ty==+ \/EC

X+y==+ 42
distance b/w directrices of hyperbola is

82 82
/e 2

S, ¢ Let point (h, k) on the parabola. then equation of

L

X
is—+==2 ... i
tangent 1S h K (i)
Equation of line RO A
X%
X
h= ?1 and k= %

(A, B, D)

25-9
25
focii are (—4, 0) and (4, 0)

For the hyperbola

4
For the ellipse : e = = g

ac=4,e=2
a=2
b2=4(4-1)=12

b=412

(A, B)
equation of tangent

xsecO  ytanO
a b
compare this with eqution of tangent

y=mx+ /azmz b

1

b secH b
— =m - =m
a tanO asin®
sinf=—
ma

b b
0 =sin’! (—j and & + sin™! (—) m>0
ma ma



HYPERBOLA

15. (B, C)
Equation of chord joining 6 and ¢

. b+0 0+0
B — b sin 2 = COS B

it passes through (ae, 0)

X 0-¢ y
— cos =
a

0-9 0+¢
5 T cos —

€ COos

0-¢

CcoS

cos @

-9

2 1-e
0+¢  1+e
2

0-¢

COoS

+ Cos

2singsin9
2 2 l-e

2cosgcos9 I+e
2 2

an fan @ = 12©
= fanytan o = e

since the chord may also passes through (—ae, 0)

o 0 ¢ l+e
similarly as above, we get tan 3 tan 5 1 e

16. (A)
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

P Q

R
and R be the position of the man

then we have
t, =ttt
t, —t, = t('t' represent time)
PR QR _PQ
u u v

u u
ie. PR—QR=—.PQ=constantand — PQ<PQ
v v

locus of R is a hyperbola

17. (D)

2 2

5, 0) is a focus of the hyperbola X
( yp 5

and 3y & 4x = 0 are assymptotes.

the auxiliarly circle is x> +y*=9
the feet lie on x> + y>*=9
Statement-1 is false
Statement -2 is true.

19. (D)
Statement -2 is true
forthe point (2,2), t =1
for the point (4,1), t,=2

for the point (6, 2/3), t,=3

1
for the point (1/4 , 16), t, = =

o]

#1

AW

Nowt, .t,.t,.t, =

statement -1 is false
20. (A
Statement -2 is true

) 15 15 ..
Since Z, 3| and —?, —3| are extremities of a

diameter
tangents at the points are parallel.

21. (A) Very important property of ellipse and hyperbola

(p,p,=b?) = R),(
dy y2
B) y— =2 = — =2x+C
®) vy g &
x=1,y=2 = C=0
= y?=4x = parabola
= Q

(C) Equation of normal at P
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x+tmy+x=0 = 2x+yﬂ:0
dx

hence
2xdx+ydy=0
y2
2+ = =C passes through (1, 4)
1+8=C
hence

= ellipse

(D) length of normal

X +my—x)’+y>=4
(x+my—x)"+y

m?y? +y?=4
ST A P B8 1Y
y2 b} dX y ) \/4_y2
—1[4—y2 =x+C
x=1,y=4 = C=-1
(x—12=4-y?
x—12+y*=4 = circle = (P)
22. (A)> (@), @B)>(¢), (©O)—>(6), [D)—>(p)

(A) Since 3x*>—5xy—2y*+ 5x+ 11y + ¢ =0 are asympotes

it represents a pair of a straight lines

3 335 =)
3(72)c+2.3 )\ 2 )3 ) D5

e 76cfﬁfﬁ+£—§c:0
- 4 4 2 4

Le. —24¢—275-363+50-25¢=0

i.e. 49¢c=-588

ie. c=-12
(B) Let the point be (h, k). Then equation of the chord of
contact is hx + ky =4

Since hx + ky =4 is tangent to xy = 1

4-h
x( X Xj =1 has two equal roots

ie. hx?—4x+k=0
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ie. hk=4

locus of (h, k) isxy=4
le. ¢*=4

2 2
LD A
c/a c¢/b

(C) Equation of the hyperbola is

o a+b
eccentricity e =
\ b
.\ﬁz,dzs a+h
SNy 272 TVa b

N b _144
2 2\ a T a 25

C
= =36
a

the hyperbola is 25x*— 144y? =900
a=25,b=144,c¢=900

ab

— =4

C
2 2

(D) Let the hyperbola be % e =1

then2a=ae ie. e=2
b2
— = ezf 1=3
a

(2b)’ 3
(2a)*

23.
1. (O)
2a=3
Distance between the focii (1, 2) and (5, 5) is 5
5
2ae=15 Sooe= 3
1

eZ

Al

1
+67:1 = e'=

2. (D)
Director circle (x — h)*> + (y — k)* = a> — b?, where
(h, k) is centre

e (1+5 2+5)_ (3 1)
centre 18 2 ) 2 = 52

s3] [



HYPERBOLA

24.

ENG N

—4

2
7
Director circle (x —3)?+ (y —E] =

7Y 7
(x—3)2+£y—5j =7

this does not represent any real point

(B)

3
Slope of transverse axis iSZ

3
angle of rotation = 6 = tan! 1
Y -y=m(X-x);if Y=0then

X=x- and if X=0 then Y=y-mx.
m

Hence x—l:2x = T A
m dx X
(07 Y*Tm}
P(x,y)
O (X—X,O)\
m

Jd—;]+jd%:c = Xy=c

passes through (2, 4)

= equation of conicis xy =38

which is a rectangular hyperbola with e = V2.

R
(22.-242)

Hence the two vertices are (2\/5’ 2\/5) ,
(—2\/5, - 2\/5) focii are (4,4) & (—4,4)

Equation of S is x> +y?>=32

25.
1. (A)
Let centre of rectangular hyperbola (H) be P(h, k)
then
centroid of quadrilateral can be given by
G(h+0, k+0j
2 2
{G is same as midpoint of centres of circle and

rectangular hyperbola (H)}

h k
Now G )

lieson3x—-4y+1=0

= 3h-4k+2=0 = 3x-4y+2=0

2. (B)
Let centre of circle and hyperbola are (o, ) and (h, k)
respectively and points are A(x,, y,), B(x,, y,), C(x,, ;)
and D(x,, y,), then

h+a X +x,+x,+Xx,
2 4

K+B _yi+y,+y;+y, N
and 7 e (i)

As any chord passing through centre of hyperbola is

bisected at the centre.
AB is bisected at (h, k)

X, +X,

= - =h .. (iii)
+

and D (iv)
2

From (i) and (iii) 2.7 %24 o = %1% ;xs + X,

N & +X,
2

+
From (ii) and (iv) B= %

= (o, pB)is mid-point of CD
= (a,p)islieson CD
= centre of circle lies on CD.
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3. (O
Let the four concylic points at which normals to
rectangular hyperbola are concurrent are A(x,, y)),

B(x,, v,), C(x,,y,) and D(x,,y,) and centre of circle be
(h,k)

X, +X,+X;+X, h+o
4 2
Yi+tY,ty;+y, _k+o
and =
4 2
= X +X,+x,+X, =2h ... (i)
and y,+y,+y,+y, =2k ... (i)

Normal to rectangular hyperbola xy = ¢? at (ct, Sj
t

ctt—xtP+yt—c=0
As all normal pass through (o, )
ctt—at?+pt—c=0

= X, X, +X,+x, = c(t, +t,+t;+t,)

- c(ﬁ)m ........ (iif)
C
and y, +y,+y;+Yy,
1111 Sttt
—e|—+—+—F— |=c| =2
t,ot, ot t, tt,tt,
—Ble
— ¢ ——|= v
(—c|c B @iv)

From (i) and (iii), 2h=a
From (ii) and (iv), 2k=f

= (hk) = (%%]

27. (4)
Let (h, k) be the mid-point of the chord of the
circle x2+y2=4
so, by mid point form, equationis T =S,

h h* +k’
hx +ky=h2+k2 or y=- Xt ;:
= y=mxtc

it will touch the hyperbola if ¢2 = a2m? - b2
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2, 1,2\ 2
h” +k —4(_—hj 16
k k
= (x2+y?)2=4x2—16y?2

29. (2)

e
Since B and - are eccentricities of a hyperbola and
its conjugate

4 4

ER
eZefZ

lLe. 4= m

X
equation of variable line is g+§ =1

e'xtey—ee =0
it is tangent to the circle x? + y? = r?
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