Chapter-G Conic Section

The Hyperbola:

Let e > 1 and F be a fixed point and L be a line not contamlng F. Al :;;_' R(X%Y) ] .)

point in the plane and |PM| be the porpendwcuu 1|~ au e 1ftho P from ! T*"hc set of aII

)
points Df,,y) such that =——=k 315 ca”fed 2'yerbola.

Rk |

F anq L'are tesoaciivaly L,\,us and directrix of the hyperbola, e is the eccentricity.
O | B

A hyperbola is the locus of pint which moves in such a way that the difference of its

distances from two fixed points is a constant i.e. |PF|—|PF/|=+2a

Standard Equation of Hyperbola:

L

Let F(c,0) be the focus with e > 0 and x = be the directrix of the hyperbola, then
e

2 2
equation of hyperbola is — - =1
a> b
Proof:
Let P(X, y) be a point on the hyperbola and |PM| be the perpendicular distance of P to

the directrix. Then

c
|PM | =X —e—2
By definition of hyperbola

|PF|=¢|PM| where e>1

2 2 C S
\/x—c +(y-0) =¢e| x——= S e S
Taking square on both sides, Y R RIE , '

oW ) g !
2 2y | 2 o 20 _'\-_"_ " Vo al
R EOR RO
- RIBABAYE - c? 2cX ) 2, a2 2 20 C
S E2 2Kyt =e? Lx +___2Jx +C°—2cX+ Y =eX +e—2—2cx
I % e e

2

c
X*—2ex+ Y2+ 2ex— X’ == —c
e

2
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Chapter-B Conic Section

Cc
X*(1-€*)+y* == (1-¢’)
e ] 1%, ]
X*(e*-1)-y* ==;(e*-1) ' ,
2(p2 = 2 _ a2/ 2 YA RY
X* (€ i) )7 =a%{e’ =1
Al AAL an )
where z =%
[N s
AN il S
az(e2 1) az(ez—l)
X2 ~ yz 4
a’ az(ez—l)
2 2
X
——y—zl where  b? :az(ez—l)
a“~ b
X_Z_y_zzl
a- b
" Y S
A
NS rd
i £ Pt
< F(—c,(]) T(a0) o A(a0) F(c,O) T x
NI L' e .-'_'.
P \ |4, y '.--'. |
Directrix Direcfr_ix_ -_.-"" -,,:.L | | g __"k‘__ =
Ay (7 . A
T 'l'-ASym[_)I_OtF.‘:?-_“". —~ L) \ ,I
Length of transverse axis =2¢ # A || | | |\ 0 '

Lengtt(of tonjigate dxia 2 b = BB |\ 2
Vertice$ alg, A(a,0)} and Al(=2,0)
. j-Ic_\_'-m_lllflj'_ejs.ofmltpr"_j'ug'dt'e'éxé'sﬁare B (0, b) and B'(0,—b)
\ J ! Seriter of the hyperbola is C(0, 0)
A" Foci of the hyperbola are F(c,0) and F'(—c,0)
LL" and NN’ are the latra recta of the hyperbola.

413



Chapter-G Conic Section

Properties:
Axes of the Hyperbola:

The lines through AA' i.e (x—axis) and BB"j.e (y--axis) are Galled th t?ans:?_'sé and
conjugate axis respectivell. 3oﬂ‘ 1y =t'|er are's 1llod axp 5 of the'hyperbola.

Vertices of the H_g=rhn"' A

The points A, ,L wi ‘er’ the, Cure ineets the transverse axis of the hyperbola are called

the.v 3rt|o(.e: of thenyperbola.

'of the Hyperbola:

The mid-point C(0, 0) of AA’ is called the center of the hyperbola.

Latus Rectum:

a
1 1
I("

The line passing through F or F' and perpendicular the transverse axis of the hyperbola
is called the latus rectum of the hyperbola. LL" and NN’ are two latera recta of the
hyperbola.

Eoci: The points F(c, 0) and F'(—c,0) are called foci of the hyperbola.

Focal Chord:

A chord of the hyperbola passing through its focus is called focal chord.
Eccentricity of the Hyperbola:

2
The eccentricity of the hyperbola = e =, /l+% >1

Central Conics:

The ellipse and hyperbola are called central conics because each has a centre of
symmetry.

Asymptotes: | (L
The lines which do not meet the cunve but (1i§'anm of'ﬂwy"r:oihi cn. t‘c'1e'c-ﬁ_]_r€':~_ fr_u.n.a";i'y'of '

two lines approaches zero 5ug h Ilrm", are c:—%.‘!**d osy nptc&s of! Purve

b . § ._..' -I |
+ x re A mott‘)T |
y= a gl y WA _.x \ ]

) II 2 2
J N i a=b inthe equation g—ﬁzl then the equation Xz—y2 =a’ s general form of
rectangular hyperbola.
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Chapter-B

Conic Section

Summary of Standard Hyperbola:

2 2 557 2y i
Standard Equation X _y_2 =1 _ IX_T“_L =\ j
a_ b * vaf | B,
) Y
A
\\:b F(0,a)
. Ju ._ll'.: ..S.'hfi_ﬂ{f'e' ol the G‘rabH . < WD ox
A!
/T
? F(0.)
v
Vertices (+a,0) (0,%a)
Covertices (0,%b) (+b,0)
Foci (+c,0) (0,%c)
Equation of transverse
y=0 x=0
axis
Center (0,0 0, 0)
C b2 2 e
Eccentricity e=—=,/1+—=>1 e=—=p1l+ty— >3
a a e B &2 11 A
Paa S O T W T O T N A ™=
o T\ 2 e MY f c
Directrices _ AYFASTSARIERY ly=+—
" ..- 1 "\-\.-"-. N |1 '.”.- ! I'. .I' .'-\. e‘-"l .'_ T €
Symmetry; | .| | “#about both the axis About both the axis
T, = -;'\-.-.-| ':j_l_ ..-. \]
IR Aramatric equations (asecé,btand) (bsecd,atand)
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Chapter-G

Conic Section

EXERCISE 6.6

Q.1 Find an equation of the hyperbola
with the given data. Sketch graph
of each.

0] Center (0,0) focus (6,0)
vertex (4,0).

Solution:

Centre —i(i ) _\,\Qo}
Focus —(__6._0/_.._:>,:?e
Ertex A(%0,=a -4

]. B b= —a? =36-16 =20
T * transverse axis lies on x-axis

x—h) (y=kY

o)y
Xy
16 20

Asymptotes:
2 2

Xy

16 20

245
=>Yy= iT X are the asymptotes of

hyperbola
Y

(i) Foci (5,0), vertex (3, O). \

Solution:

:>c_n AR\
o Vertex f\(“’- ’)\ 1 d =3
. J.u' ":-:"I l et a? = 25-9-16
Centre =C(h,k)=C(0,0)
* transverse axis lies on x-axis

J’:HEI

Foci F(5, J\anc T f—g,’)) Ao

: x are the asymptotes of

hyperbola

X

000 o)

4
4 ’ y=-—x
y=gy v 3

(iii) Foci(ijsJE}_7),|engﬂ1ofthe
transverse axis 10.

Solution:
Foci F(2+5J§,—7) and
F'(2-5v2,-7)
The mid point of FF'is
C(h,k):
c 2+5J§+2—5J§—J—7)
2 2 L=\
:>C(h ]— ( I// k
'Lerqth Lft*ansve SC.OTLds TS
o RaE1D 0

¢c=|CF|=[2+5v2-2|=5V2
b?=c*—a®>=50-25=25
* transverse axis lies on x-axis
x—hY (y—kY
(oh)’ (k)
a b
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Chapter-B

Conic Section

_92Y 2

(x=2) (y+7) _,
25 25

Vertices:

For vertices of hyperbola

(x=2,y+7)=(45, O)

=

X — 2—1'%y—— AN

X=2+5y ="\ 1
Xx=7,—8,) —._'f-. VA
kierlce verticesiare!

)R (3 -7)
Asymptotes:

2 2
(x=2)° (y+7) o
25 25
=y=-7%(x-2)

y+7=x—-2 and y+7=—(x-2)
y=x-9 and y=—x-5 are the
asymptotes o)f hyperbola

o

N

A(=3,-T)
Fl2-5v2,-7)

A

v
(iv)  Foci (0,46),e=2
Solution:
The mid-point of FF’ is
c(h,k)=C(0,0)

:|CF|:
e= E':;i ??*6-5':"{3'—. 1
a _--- e am \
b2=c:2--a \= 3(1—9__:7 A
=, ranS/eL3° oX‘S lieson y- axis
RN N LYZK) (x=h)
MA > =1
a b

5y=

-7

v)

are the asymptotes of hyperbola

N

F(0.6)

Solution:

Now as e

The mid-point of FF' is
C(h,k)zC(0,0)
Now
=|CF|=
Equation of DTX y = +4

c
y=t—

)

“N Ll-_) AN
,
'

SDO

Sogzg

2 a

a=6=|a’ = 36|
As c?=a’+b?
81=36+Db?

b®> =81—36
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Chapter-B

Conic Section

= b’ =45
* transverse axis lies on y-axis
(y=k)' _(x=h)" _
2 2 =1
a b

' 6
= Y =1——=X are the asymptotes of
y 3\/5 ymp
hyperbola

X X
y:6_x —6x
vi) 3 Y U
transverse axis of Iength 6 and
eccentricity e =
Solution:

Centre = C(h,k)=C(2,2)
The length transverse axis is
2a=6—=a=3

=[a’ =9)

e=2.
e=—_2

a
- a=3and e=2, :>c=6

As -

c_a+W'

=36 Lol A _Tl \

tran ver’,e d/,IS |I‘S ')f X a,\'nb

",

— =5
9 ‘;gLLd
X220 y—2)= (8,067
X—R2=137y-:2=0
X=2+£3 ,y=2
X=5-1 ,y=2

So vertices are A(5,2)and A'(-1,2)
Foci:

(x—2,y-2)=(+6,0)

X—2=126 , y=2

X=2+6 ,y=2
Xx=8-4 ,y=2
So fociare F(8,2) and F'(—4,2)
Asymptotes:
(-2 (y-2)
9o 27

—y=2+3 (x-2)
are the asymptotes of hyperbola
y

'(2,2) [1(5.2)

F(8.2)

- Snlut orw .
' -.--r\\z 3) and A (2 —3)

/ 0(0.0)
x 2/ g i |:H...

y=2

.;}~'Aﬁ-f--'~ﬁm"
\'. , - 1 —

on 1he Ck r\.'e

2a=|AA|=6
-
The mid-point of AA'is
C(hk)=C(2,0)
* transverse axis lies on y-axis
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Chapter-B

Conic Section

(y_zk)z _ (X_zh)z =1...(i)
a b

distance between vertices is 2a,

2a=\/(2—2)2 +(3+(-3))

2a =L\ T
3—a._C-. \

2a =167 ~—~\ V)

; I‘ut(hk) (27 anga = 3|n(|),

NE oM
b= +2(x—2) are the asymptotes

.\\ g u a1

(x=2)

(y-0y

=1...(ii)

Put value of b2 =% in (ii), we get;

©

"\.‘J

=1
e~ Y
AsympEstes: ! |
2 Alx ___'P -:I '-.. I.'. 1 LD
o AR 4\
| 9 -

of the hyperbola

X

(viii) Foci (5,-2),(5,4) and one
vertex (5,3).

Solution:
Foci F(54)and F'(5,-2)
Mid-point of FF’ is
C(hk)= (5+5’ —2+4

2

2c=|FF'|=6
=c=3
Distance between vertices is
2a=4 a=2
b>=c?>—-a*=9-4=5
" transverse axis lies on y-axis

y-Kf_(xh)

a’ b?
_(x—5)2 1
4 5

j c(5)

I_- :___ 4

:yzliE(X—S)

are the asymptotes of hyperbola
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Chapter-B

Conic Section

(i)

Is._ ) T

‘Find the center, foci, eccentricity,

vertices and equation of the
directrices of each of the following

XZ_y2:9

Solution:

(i)

XZ_y2:9

2 2

L

9 9

a’=b*=9—=a=b=3
c?=a?+b?
2-9+9=18=c=32
Centre C(h,k)=C(0,0)
Fociare F(+c,0)=F (isﬁ,o)
Eccentricity

e=£:>e=¥=\/§>l

a
Vertices A(+a,0)=A(+3,0)

N—"

Directrices x =+

oD |®

(iii)

Centre C(h,k)=C(0,0)
Fociare F (+c,0) F/+/13/0}

Solution:

- AL A "-LJ-l—J
. Edceniricity: @ = - e= >1
VALV LA a 2
Vertices A(+e,0) = A(£2,0)
Directrices x = +2
e
X== 2 :>X=ii
«/1_% 13
Y x_
16 9
Y ox_
16 9
a’=16=a=4
b’=9=Db=3

c’=a’+b>=c?=16+9=25
c=5

Centre C(h,k)=C(0,0)

Foci are F(0,+c)=F(0,15)

Eccentricity e = Ce- > >1
a 4

Vertices A(0,+a)=A(0,%4)

Directrices y—+2 —— L4

NS

L
e
[ i

c=+5
Centre C(h,k)=C(0,0)

420



Chapter-B

Conic Section

N) ._;'-: .

MY Ei

(V)

Fociare F(0,+c)=F(0,+5)

N

c
Eccentricity e=—=>e=—>1
y a 2

Vertices A(0,%a)=A(0,+2)

. ; 5 a
Dlrectnr,:):_ y.lzi; =V =4

M '\'_,%,l +o
Pl ™
(

4
iR

(- (1)
2 9

Solution:

G B o S
2 9

Let x—1=X and y-1=Y
then (i) becomes

X% Y?

> 9 =1...(ii)
a?=2=a=42
b°=9=b=3
c’=a’+b*=c*=2+9=11
c=+11
Centre of (ii) C(h,k)=C(0,0)
X=0and Y =0

x-1=0 ,y—-1=0
x=1y=1

Centre of (i) C(h,k)=C(11)
Foci of (ii) are

F(+c,0) = F(+411,0)

X =411 ,Y =0

X—1=+/11, y—1=0 »
x=1+11, y =1 A= Ta

foci of (J) T (1+\/]: J.}
Eccentr‘ut 'off ( |) IS,

ﬁ_‘w_ er-—- =>1

M by e 7 2
“\ertices of (i) are

A(+2,0) = A(£42,0)
X=+J2,Y=0

(vi)

LK==

x—1=+2 , y—1=0
lei'\/ia y::l-

vertices of {iy.arz \1+ \,'"5,'1-1) [

N, O
| izquation; of direltrices of (ii) are

) -

&°

X =

=+
[y
[EN

=+

M IS
[N

X-1=

X= 1+T are equations of

directrices of (i)
2 2
(v+2' (x-2° _
9 16

Solution:

,e’nrem (il C\f.,k>: ( 2)
"--r-OCI of (ii) are F(O tc)=F

2 2

(y+2)° (x-2) _1..0)

9 16
Let x—2=X and y+2=Y
then (i) becomes
Y? X°
———=1..(I
9 16 W)
a’=9=a=3
b’=16=b=4
c?=a’+b?
c*=9+16=>c*=25=c=5

Centre of (i) C(h,k)=C(0,0) T~

X=0andY =0

X—=2=0 5y 2= 0_} _"_ WAL A

>\(_.4 , y—-— i ..

(0.45),

X =0, , Y=15
x-2=0 , y+2=45
X=2 , y=3—-7

F(23) and F'(2,—7)are the
foci of (i)

421



Chapter-B

Conic Section

Eccentricity of (i) is e = <
a

5
e=—

Vertices: of (ii) are
A(0,a)=A(0,43) |
X=0 =3~ VL
X=2=85ly+2=23 \ | |}

= Xx=2,\y=-2%3 | (T

V=15

-!— eirce vertices of (i) are A(2.1) and

A’(2, —5)
Equations of directrices of (ii) are

yos?
5
9
+2==*—
y 5
9
=-2+>
y 5
9 9
= 2+= ,y=—2-—=
y 5 y 5
y—__l y—__lg
5" 5
directrices of (i) are y = %1 and
-19
5
(vii) I’ =12x-y*-2y+2=0
Solution:

9x* ~12x—-y* -2y +2=0
9x2—12x—(y2+2y)+2=0

! __.-'

Q(XZ—éx\ -(y? +2y+12 1\+z L

ﬁ ) I". : x-':._ _-.“" :—. ' ‘x \\

—

((X__\ _—J ‘(‘/71} 3 é:()

C;-(;\'—'g) —4:(y+1)2+3:0

(X—ij 2
3 —(yzl) ~1...(i)
%

Let X :x—%,Y =y+1
Then (i) becomes

2 2
X——YT_l (i)
%
, 1 1
a‘=—=a==
9 3
b°=1=b=1
c®*=a’+b?
ol 10 10
9 9 3
Centre of (ii) C(h,k)=C(0,0)
X=0and Y =0
x—%:O y y+1=0
2
=— , :—1
X 3 y

Centre of (i) C(h,k)= C(%,—l}

Foci of (ii) are -

s K «-II;_-:-,:;-
Ao | :--'-i?_ ;'_Q'l.:
=4 V10
3
y_2_ 4310
3 3
3 3

422
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Chapter-B
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(viii)
- JL |

2+410

3
Here Y =0
SOy+1=0=y=-1

24 \/10

Hence fOCl “f (1) are (
\ -
Eccentrlurv n (1) Is

\/ 0/

a

3
Vertices: of (2) are
(+a,0)= (il,Oj

Here X =+

SO X—g:i

_|_
WlFW|F, W

Wl

3x=gi
3

x=1,1
3
Here Y =0
SO y+1=0=y=-1
Hence vertices of (1) are A(1,

1
d Al =,-1
an (3 j

Equations of directrices for (2)

10
X =t 1
3v10
SO X—g:ii .
3 3J10
2 ~1 .
X:—'__—___-—'.I= i
3 3\1 \
Av 1’”y -IX“ 44&1 =
m'f|l -

4y +12y X°+4x+1=0
(4y +12y)—(x —4x)+1_0

| .e':—---(--: 2i =3 o= 1051

_1)

are

4(y* +3y)—(x* - 4x)+1=0

4[ Y2 43y + %___ %\_-_'1; (2 ax s 4-ATFA20,

|

\ .-4 Wﬁg)—?]“((x 2) 4)+1:0

2
4 y+§j 9 (x—2)2+4+1 0
2
4 y+g —(x—2)2:4
2
o) oo
2) (=2 )
1 4

Let Yy =y+g and X =x-2

then (i) becomes
Y? X2
—-——2=1..(ii
1 4 1)
a’=1l=a=1
b’=4—=h=2
c’=a’+b?
c?=1+4=5=¢=+5
Center of (ii) is C(h,k)=C(0,0)

X=0 , Y=0
3
X_2:O, —:O
y+2
3
X=2,y=-=
y 2

N\
Cent f o k\-,(Zn—l
enero (n is \‘4 § G

L

'ch(n) art T(O +L\ f‘F\(J +5)
\ "7( U e 5
! x—2=0, y+g=i\/§

x=2, y=_73i\/§

foci of (i) are (2_733/5)
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L. -

(ix)

N3
1

- - C
Eccentricity of (i) is €= 3

e:\/§>1

Vertices of (ii) are
A(0,a) = A(0,+1)

X=0 1=~ v

X—2= 3, W 3 "1' s

13 Wl= ? -

1
vertices of (i) are A(Z,—EJ and

()

Equations of directrices of (ii) are

yo+2oyos Ll
e 5
3 1
o=
et E

-3 1
=—*—= are the equations of
y 25 q

directrices of (i)

X*—y* +8x-2y-10=0

Solution:

((x+4)2—16)':§(- \ F
x4)h (y+')2—'1c,+1 10=0
W4y 1)’ ~25=0

X*—y* +8x-2y-10=0
(x2+8x)—(y2+2y)—10=0

(x +8x+4° -

(x+4) —(y+1)" =25

y +2y+12 12 10:._0
)-( )-10=

&

") SUE ’) x\

= b
T I it L1

R g

2
(x+4) (y+1) ()
25 25— .
Let xd-=] X, y.+l— (
'|‘hen(i) becomes Ll
X \112 X -“.
_____l AL
25 25

a’=25=a=5

b?=25=b=5
c?=a’+b?,s0 c? =25+25=50

¢=+50=5/2

Center of (i) is C(h,k)=C(0,0)
X=0, Y=0

X+4=0, y+1=0

X=—4 ,y=-1

center of (i) isC(h,k)=(-4,-1)
Foci of (ii) are

F(+c,0)=F (+5v2,0)
X=45J2 ,Y=0
X+4=15J2 , y+1=0
X=—4+5J2 ,y=-1

foci of (i) are (_4i5J§, ~1)
Eccentricity of (i) is

¢ ﬂ:\/z>1

a
Vertices of (ii) are

A(£c,0)= A(5,0)
X=15,Y=0
X+4=15 , y+1=0
x=1,-9, y=—

vertlcee nf\., arn H(‘ Ll ard \

'A(-9 ) ; A
L"q betiont r‘? d rebtrlces of (ii) are
a
e

T

X+4= J_r

%l\
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X=—-4+ T are the equations of

directrices for (i)

) 99X -y -36x-6y+18=0"
Solution: .
0% - |2 —-36“(—&‘,’_4-*6:7__ o
(9%* ~ 35 - (\y? + 6y i+12=0
o A4 -(y° +6y) +18=0
| {| ..ic(.' —4x+2° -

o((x-

2)-

) (y+3 )+18:0
9(x—2)" 36 (y+3) +9+18=0

~(

—(

9(x-2)"~(y+3) -
9(x-2) ~(y+3)" =
(x=2)" (y+ )_ :
T g =1...(I)

Let x—2=X and y+3=Y
Then (i) becomes

X% Y2

—-——=1..(ii

19 (ii)
a’=1l=a=1
b’=9=b=3

c®*=a’+b?
¢?=1+9=10=¢=+10
Center of (ii) is C(h,k)=C(0,0)
X=0,Y=0

X—2=0, y+3=0
X=2,y=-3

center of (i) is C(h,k)=(2.3) 0N

Foci of (||) are

F (e @) A (+\LIW[ x \

X =101 1vida | )
|~( 2= ‘hfl) y+3 o
NN TRV ANEE S SV TV
Foci of (i) are (Zi\/_,—3)

(y*+6y+3°-3)+18=0

Eccentricity of (i) is e= <
a

\/1_ i - Yo

P =- 1——\/{0
veriices of (ii)jare
A(=6:0) = A1)
X=11,Y=0
X—2=21, y+3=0

Xx—2=1,x-2=-1, y=-3
x=3,1

vertices of (i) are A(3,-3) and
A(L-3)
Equations of directrices for (ii) are

are X=2% directrices of (i)
\/_

Q.3 Let and be the two fixed points.
Show that the set of points

such that

|PF|—|PF|=+2a is the hyperbola
2 2

X_z_ zy 2:1

a“ c°-a

(are foci of the hyperbola)
Proof:
|PF|—|PF’| :+2a

S ._-____

(x=c)’ 'af‘y—'ﬂ\ ' t\xw i

2\ “.__Sgaaring on both sides we get;

"E)k-:c)2 (x+c)’ +y? —y? =4a’ +da(x+c)’ +y’

—4cx =4a* +4a x+c)2+

—4cx—4a° =4a (x+c)2+y

cx+a (x+c)2+y
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Again squaring on both sides, we
get;

2
c’x’+a’+2a’cx=a’ [(x+c) + yz}

¢’ +a’ +2a°cx =a’x’ +a’c? + 2a%cx + 'V’

C’x2 —@kt —a v =dfs LY S

xz(cz—a) alys=al (s "az.') ]
; l)q Acingolt otk ondes by

(RN EER) v g
' ' 2 2
X_z_ 2y 7 =1
a C —a

Q.4  Using problem (3), find an

equation of the hyperbola with foci

(-5,-5)and(5,5), vertices

(-3v2.-3v2) and (3v2,32)
Solution:

As |PF|-|PF|=+2a...(i)

2a = distance between vertices

- \/(3\/§+3\/§)2 +(3J§+3J§)2

2:;1:4/2(2x3\/§)2

2a=+2x4x9x2

2a=2x2x3
a=6
Put value of a in (i), we get;

JOx+5) +(y+5) —J(x=5) +(y-5)
\/(x+5)2+(y+5)2—\/(x 5) +\y 5)2

Squarlrg on bo h |de< \ve gPt \ "

=12

._-__. } 1 .'. .
. ‘-) Fl o= 5 i

(x+5)2 (y+5)2—(x 5)2 (y.—_5)2__.:,.
11444245 E) w-_'-_
\ _(x+__5, -_-_(.:—‘3) +\, r’B) —(y—5)2

<444+ 24,)(x=5)"

+(y-5)°

20x+20y =144+ 24,(x=5)" +(y-5)

5-+5y = 36+ 6 (X—5)" +(y-5)

5(x+Y)—36=+6/(x-5) +(y~5)
Again squaring on both sides we get;
25(x+y)" +1296-360(x+y)=
36 (x-5)"+(y-5) |

25(x* +y® +2xy ) +1296 — 360x — 360y = 36

[ X* +25-10x+y* +25-10y |

25x° +25y° + 50Xy +1296 — 360X —
360y = 36| X* +y’ ~10x~10y+50 |
25x? + 25y +50xy +1296 — 360X — 360y

=36x"+36Yy° —360x 360y +1800
11x? +11y? —50xy +504 = 0|

Q.5 For any point on the hyperbola the
difference of its distance from the
points (2,2) and (10,2) is 6. Find an_
equation of the hvocrbula =T a1

Solutlon AN ; Py N

'Let P X y) b an/pmn* Gl the
I yperbnlc then by definition

)\ “__difference of its distance from two

fixed points is constant
|PF|—|PF’|:2a

But 2a=6
|PF|—|PF|=6
|PF|:6+|PF'|
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J(x-

Q.6

2) +(y-2) =6+(x-10)' +(y-2)°

Squaring on both sides, we get; )
(x—2)2+(y—2)2 :36+(‘;\'—--10)2 >

+y-2) 2,20y (v 2l
(x 2) r—L) —'36_-(x-—"15)"'—
(x-2)° ~(x-10)* ~36 =12

\/(x—10)2+(y—2)2

X2 +4—4x—x>—-100+20x —

36=12,/(x-10)’ +(y-2)’

16x-132=12,(x~10)’ +(y-2)’

4x-33=3,)(x-10) +(y-2)’

(Dividing both sides by 4)

Again squaring on both sides, we
get;

16x* +1089—264x =9

[(x—lO)2 +(y—2)2]

16x° +1089 —264x =9

[xz +100-20x + y° +4—4y]
16x> +1089 — 264x = 9x* +9y>
—180x—-36Yy +936

|7x2 —9y® —84x+36y+153= O|

Two listening posts hear the souiid)

-

of an enemy gun. The ditferenserin | [

time is.eng <°cond Iftive, Hst'nl gy
posts &a¥e 14CoTTeet, apa W ri .a
equation g the hy !r,ﬂr)cla p2s3ing

-, tiiron igh! thel plsitiori-of the enemy

JW |(Guead travels at 1080 ft/sec)

J A oJUtIOH

Let the two listening posts F and F'

hear the sound of an.eremy gun- afer,

tand t =1 seeonfs iesbectivelly/
g gvmn that e 1isténing nostsare

\ 1409 fee; apari, that is g

2¢1=1490= /=700
if the position of enemy gun is at

P(x,y) on the hyperbola

XY 1)

2

QO
O
N

Then |PF|-|PF'|=2a...(ii)
As distance = speed xtime
Here |PF|=1080xt =1080t

~1080(t-1)
Now put values of |PF| and |PF'| in

(ii) we get;

1080t —1080(t —1) =2a
1080[t—-t+1]=2a
2a=1080

a=540—= a® =291600
c?=a?+Db?

700% = 5407 +b?

b? =198400

Put values of a2 and b? in (i)
2 2

Xy
291600 198400
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