RD Sharma
Solutions
Class 11 Maths
Chapter 27
Ex 2/.1



Hyperbola Ex 27.1 Q1

Let 5(-1,1) be the focus and 2 (x,y) be 3 point on the hyperbola Draw
fpt perpendicular from £ on the directrix, Then, by definition.

SP = afM
= SP? = e?PM?
2
= (v +1)° + (v - 1) = (3)° X oy+3 [-e=3]
12 4 (-1)°
9l = 3
= x2+1+2x+y2+1-2y-[x++]2
= 2[x2+y2+2x—2y+2]=9[x—y+3]2
= 2x2+2y2+4x—4y+4=9[r2{—yj2+ 3% +2 xx:-:[—y:|+2x[—ij3+2x3xx]
= 2x2+2y2+4x—4y—4=9|:x2+y?+9—2xy—6y+5x:|
= Ex2+2y2+4x— 4y+4-=9x2+9y2+81—18xy -S4y + 4y +81-4=10
= Tx% + 7wE - 18xy +50x - 50y + 77 =10

This is the required equation of the hyperbota

Hyperbola Ex 27.1 Q2(i)

Let £(0,3) be the focus and 2 (¥,y) be 3 point on the hyperbela.
Craw &0 perpendicular from 2 on the directrix, Then, by definition

£ = afM

= 5P% = a¥ppE
2
2 2 2| % -1

= N=0)] +[w=3] =2 ve=2

oo+ s
= x2+y2+g_ﬁy-m
= x2+y2—ﬁy+9-2|:x+y—lj2

x2+y2 -6y+9-2[x2+5.-2+(-1:|2 + 2Ky +2xy:-c|:-1]+2x[-1:| xx]

= x2+y2—Ey+9-2[x2+y2+1+2xy—Ey—Ex]
= H2+y2—Ey+9-2x2+2y2+2+4xy—4y—4w

= 2x2—x2+2y2—y2+4xy—4x—41-'+|5-y+2—9-lj
= x4y vdxy -4 +2y -T=10

This is the required equation of the hyperbola.
Hyperbola Ex 27.1 Q2(ii)



Let = [l, 1) be the focus and £ (x,yj be a2 point on the hyperbola,
Draw PM perpendicular from & on the directrix. Then, by definition

5P =m 9PN
= sP% = eZppm?
2
= [x-:ljz-i-[y-ljz-zz Ix+dy+8 [-:9-2]
32 4 42
4
= ¥¥31-2x +yvirl1-2y =4 M]
N
2
4|3 + 4 B
= x2+y2—2x—2y+2-%

2552 +25y2 - 50x - 50y +50 = 4(3x + 4y +8)°

25x2 +25y2 - 50x - 50y +50 = 4[9){2 +16p2 & By + 24xy + B4y + -1-E|x]
25 4 25p? _ B0y - 50y +50 = 36x% + 64y % + 256 + 0fxy + 256y +102x%
365 % - 2552 + G4y - 25y % + 96y + 192x + 50x + 256y + 50K 4 256 = 50 = D
11x% +399 2 + 96xy + 242x% + 306y + 206 =0

L A

This is the required eguation of the hyperbola.

Hyperbola Ex 27.1 Q2(iii)

Let £ (1,1) be the focus and £ (x,¥) be 2 point on the hyperhola.
Draw PM perpendicular from & on the directrnix, Then, by definition

58 = @M
= sP? w alpM®
2
2 2 2l2x s y=1
S [e=2]
254 ¥ -1
= .hr2+].—2Jl{+y‘2+1—?y=—|:—--;‘—]2
= E[x2+y2-2x-2y+2]-3[2x+y-1j2
= 5){2+5y2-1|:|)r-1|:|].f+1[|-3[(2X)2+}-‘2+|I-1)2 +2xEX kY + 2Ry x[-1]+2x|:-1):-:2x]
= 5x2+5y2—1Dx—1EIy+1[I=3|:4x7'+y2+1+4xy—2y—4x:|
= Sx? 4 5p? _10x 10y +10 = 1252 + 32 + 3+ 12xy - 6y - 12x
= 12x% - 5x2 + 3y -5y ? 4+ 12xy - 12x + 10x - 6y + 10y +3-10=0
= TxZ 2y 4 1oxy —2x + 4 -7 =10

This is the reguired egquation of the hyperbola.

Hyperbola Ex 27.1 Q2(iv)



Let 5 (2,-1) be the focus and # (¥, ) be a point on the hyperbola.
Draw PM perpendicular from 2 on the directrix, Then, by definition

=

572 = PN
5PZ = oZppmE
2
2 2 2| 2%+ 3y =1 .
[X—E:] +|I}"+1j -2 [ﬁ—] [.E-E:l
4[2x + 3y -1T

x2+4—4«+y2+1+2y- =

13[x2+y2—4x+ 2y +5:|- 4(2x +3y - 1:]2

13x% +13y% - 52x + 26y + 65 = 4[2x +Ely'—1]z

13x% +13y% - 52x + 26y + 65= 4[(26)" + (3)7 # (-1)" + 2x2x 3y #2x 3y x(-1) +2x(-1) x2x |
1352+ 13y% - 52x + 26y + 65 = 4[4x? +9y% 4 14 12xy - By - 4x]

13x2 4+ 132 - 52x + 26y + 65 = 1652 + F6y 7 + 4 + 48xy - 28y 16

16x% - 13x2 + 36y 2 - 13p% + 4Bxy - 16x + 52x - 24y - 26y + F=65= 0

3% +23y% +48xy + 36x - 50y - 61 =0

This is the required equation of the hyperbola.

Hyperbola Ex 27.1 Q2(v)

Let = [a,Dj be the focus and P(x,yj be a point on the hyperbola.
Draw PM perpendicular from 2 on the directnx, Then by definition

I

Il

U L

58 = gPNM
502 = e?opm?

e-af -0 - (3] 3 - ve-?]

2% -y +a
x2+5-2—25){+y2=%x[—; T

45[x’2+y2—z‘ax+aa:| =lﬁ[2x—y+a]2

45x% 4 45p? _ O0ax + 453° = lﬁ[l[Ex:|2+|[—y:|z +az+2x2x|:—y:|+2x|[—y:|xa+ 2 xaxﬂx]
4557 + -1-5;,r2 - 90ax + 453 = lﬁ[4x2 +y2 + & - dgxy = 2ay + 4ax]

4557 4 45y 2 - O0ax + 453° = 6ax " 4 16y~ + 1637 - Bdxy - 323y + Hdax

Gax? - 45x% + 16y% - 45y 7 - G4xy + 69ax + 90ax - 323y + 165° - 455° = 0
10x% - 20y® — Adxy +1543% - 323y —205° = 0

This is the required equation of the hyperbola.

Hyperbola Ex 27.1 Q2(vi)



Let 5(2,2) be the focus and 2 (x,y) be a point on the hyperbola.

Draw PM perpendicular from P on the directriz. Then, by definition

5P = aPM
= sP? = e%oMm?
2
— {x-Ejz-p“f_E)z-E?w ._.g-i
NIZ 412 2
Glx +¥ -9
= x2+4—4x+y2+4—4-y-—[ ; T
= x24y?_dx -4y +8=2[x+y-9T
= x2+y2—4x—4y+ﬁ=E[Jr2+y'2+[—'9:|2+2xxxy+2:-:yx[—9j+2x|:—9jxx:|
= x2+y2—4x—4y+E|=E[x2+y2+ﬂl+2xy—lﬂy+1ﬂx:|
= x2+y'z—4x—4y+a=[2x"+2y2+1ﬁz+4,~:y—3ﬁy—3ﬁx:|
= 2){2-){2+2y2-y2+4xy-35x+4}r-36y+4y+162-8-ﬂ
= ¥2+y?+4xy —32x —32¢y +154=0

This is the required eguation of the hyperbol a.

Hyperbola Ex 27.1 Q3(i)
We have,
Oy - 16y~ = 144
2 2
- 9x” _16y _,
144 144
2 2
.} Jf__y'_= 1
16 g
2 }"2
This is of the form — -<= =1, wheres® = 16 and b =8
= ]

Eccentricity: The eccentricity & is given by

& &
;|~u iy

|
L]n

Foci: The coordinates of the fod are (t3e,0) i.e., (£5,0)

Eguations of the directrices: The equations of the directrices are

Jr=if i_g_Jx=i£
=4 =
Sx = 1t16

= S Floa=0

Lenath of latus-rectum: The lenath of the latus-rectum



Hyperbola Ex 27.1 Q3(ii)

We hava,
162 —Qpf = _144
2 z
= 167 9
144 144
2 4
= .k'__}r'_=_1
o 16

i

z
This is of the form - - = -1, whare a° = % and & = 16

\32

ks

a=3and b=4

Eccentricity: The eccentricity 2 is given by

|u:. r:rlu.-
k| L]

i

=3

+
-
o

[y
o

1
|

Foci: The coordinates of the faci are [0, £he].
|:I:||:|:bE":| = [/I:II,:H- xi]
d'.-
= [|:I|:l:5:|

the coordingtes of the fod are (0,£5)

Equations of the directrices: The equabtons af the directrices ars

th
-

= y-i%-i%
4

= Sy Fl6 =0

Latus-rectum: The length of the [aus-rectum

24

“Th

_2x9_9
4z

Hyperbola Ex 27.1 Q3(iii



We have,
4x? - 2v% = 36

2 2
= 4L_3L=1
36 36
2 2
= X___}f_=1
9 12

2

2
This is of the form X—z— }"_2 = -1, where 3% =9 and h®=12

3
3=73 and.b:q"l_:Eﬁ

Eccentricity: The eccentricity & is given by

the coordinates of the focl are {i 21,0)

Equations of the directrices: The equations of the directrices are

N3
_e 3
i
= JTx T3 =0

The equations of the directrices are xﬁx F 3-4'5 =0

Latus-rectum: The length of the latus-rectum



Hyperbola Ex 27.1 Q3(iv)

We have,
wiopi= 4
2 2 2
= ——L=1
4 4
2 2
A ¥
= — - =1
4 4
3
2 2
X
= 2_}"_2=1
2 2
. X 2
This is of the form _2_}"_2= 1, wherea=—-— and b =2
a el

Eccentricty: The eccentricity e is given by



Foci: The coordinates of the foci are [+ae,0)

t30 =+ xe =%

&l
ol -

The coordinates of the fooi are [iij EI]

N3

Equations of the directirices: The equations of the directrices are

=
I
I+

I
I+

]
I+

1= -

1l
@
+

2
Latus-rectum: The length of the |atus-rectum = g
a
oh? 4
o we—
=] * 2
3
= 43
Hyperbola Ex 27.1 Q3(v)
Hyperbola Ex 27.1 Q4
We have,
25x% - 36y ° = 225
2Ex*  3I6°
= =
225 22%
2 2
= X— - 4!"} =1
a 25
_ 2 ) yz .
= W o
4.
R
.22
T E
This is of the form —-2%=1, wherea=3and b ==
a b 2

Length of the transverse axis: The length of the fransverse axis
=23
=2xd=0



Length of the conjugate axis: The length of the conjugate asxis is

2."3=2::<E=5
2

Eccentricity: The ecce

Length of LE=

J61

Foci (£ 1)

Hyperbola Ex 27.1 Q5(i)

ntricity & is given by

2b* 25

i



We have,
16x% - 9y? + 325 + 36y - 164 =0
= 16x% + 32x - 9p? + 36y - 14 =0

= 16{x?+2¢)- 9y +4y)-164 =0
= 16[x2+2x +1-1]-9[y?- 4y + 4-4]-164 =0
= 16[(x+1)2—1]—9[(y—2)2—4]—154=|:|
=  16(x+1)°-16-9(y -2)° +36-164 =0
=  16(x+17-0(y-2¥+20-164=0
=  16(x+1°-0(y-2)°-144=0
=  16(x+17-9(y-2)" =144
2 2
- 16(?4:1] ) 9[};442] )
S AL LS —()

Shifting the arigin at [-1,2) without rotating the coordinate axes and denoting the new

coordinates with respect to the new axes by ¥ and y,

We have,
¥=X-landy=v+2 -—={ii}



2 .}/2

This is of the form =1, where 3° =9 and % = 16. s0,

EE

We have,
Centre: The coordinates of the centre w.r.t the new axes are [X =0,% = III)

¥=-landy =2 [USing equation [iij]

So, the coordinates of the centre w.r.t the old axes are [—1, 2).

Eccentricity: The ecentricity e is given by

Foci: The coordinates of the foci with respect to the new axes are given by [X = xag, ¥ = 0)

i.e., [¥ =25v=0).
Putting X = 25 and ¥ = 0 in equation (i), we get

tE-landy =0+2
4,-6 and vy =2

I}
X x
] Il



Equation of the directix: The equations of the directirs are

w-+3
g
L2

5

3
X=iE
g

. a . .
Putting ¥ = iE in equation (i}, we get

x=iE—1
g
0 -5
= X =
5
4 -14
= ¥=— andx = —
L L
= Bx —4=0and Ex +14 =10

So, the equations of the directrices w.r.t the old axes are

Ex—4=0and &~ +14 =0,

Hyperbola Ex 27.1 Q5(ii)



We have,

xz—y2+4x=lil

= x2+4x—y2=lil
= x2+4x+4—4—y2=lj
= [x+2j2—y2=4
2
o 2
IO ) N _—
4 4

Shifting the origin at (-2,0) without rotating the axes and denating the new

coordinates w.r.t these axes by X and v,

We have,
x=X-2andy =V e L]

Using these relations, equation (i} reduces to

x2 y2 )
—-— =1 -—={ii
Rl (i)
. x2 oy 2 z
This is of the form —-——==1 where a° = 4 and &° = 4, s0,
e h?
We have,

Centre: The coordinates of the centre w.r.t the new axes are (X =0, = Elj

Putting % = 0 and ¥ = 0 in equation (i), we get
»=-2andy =0,

So, the coordinates of the centre w.r.t the old axes are [—E,Dj.



Eccentricity: The ecentricity @ 15 qQiven by

b
g = 1£+1.
El

Foci: The coordinates of the foci w.r.t the new axes are (X = t3e,¥ = 0) i.E.,{X = 42402,V = D:]-
Putting ¥ = +242 and ¥ = 0 in equation (i), we get

x-iEt.E-Eandy-D
= x=—2:2qf§andy=ﬂ

So, the coordinates of foci w.r.t the old axes are [hE 12-.5,0]

Directrices: The equations of the directrices w.r.t the new axes are

x-ifue X = :‘ZF

Putting X = i:II,E. in equation (i), we get

= X+2= i\E
S, the equations of the directrices w.r.t to the old axes are x + 2 = +4Z.

Hyperbola Ex 27.1 Q5(iii)



We have,
x2- Elyz- 2x =8

= xz-Ex-Elyz-El
= x%-2x+1-1-3y° =8
=  (x-1)7-1-3%-¢
= (¥ -1)°-3y? =0
~ 14 -
= (-1 _3L=1
9 9
2 z
[« -1 y* T
= 5 T_l 0}

Shifting the origin at (1,0) without rotating the axes and denoting the new
coordinates w.r.t these axes by X and y, We have,

w=X+landy=Y s--(ii)

Using these relations, equation (i) reduces to

X—Z 2 )
551 —(i)
=] 3
. X2 y? 3
This is of the form —-—==1 wherea®=9 and 4% = 3. =0,
3* b
We have,

Centre: The coordinates of the centre w.r.t the new axes are (¥ =0,¥ = 0)

Putting X = 0 and ¥ = 0 in equation (i), we get
x#=1andy =0.

Sa, the coordinates of the centre w.r.t the ald axes are [Lljj.



Eccentricity: The ecantridty & is given by

Foci: The coordinates of the fod w.r.t the new ases are (X = xae, v < 0] P8, :X - t248% - I:l].
Putting ¥ = £2-fF and ¥ = 0 in eguation (i), wa get

se=tzfZrliand y =0
= y:liEﬁandy:l]

So, the coordinates of foci w.r.t the old axes are El =243, I:l]

Directrices: The equations of the directrices wor.t the new axes are

I 3 e
Kmte @, =1 -t
e Z;E 2
]

9
Putting X = £ In eguatian (1], wa get
o 25 q i q

o

X=z +1

2

i

5

I

L
e g,

Hyperbola Ex 27.1 Q6(i)



Let the equation of the hyperbola be

2
_ ;j_= 1 -—)

@),

Then,
Distance between the fooi = 16

= 23e = 16 [+ Distance between foci = 2ae]
= g2 = 8
= ax~2 =8 [-.-e=~f§]
= a = 8
£
2_64
= =5 = 32
Mow,
b* = a* [ 1]
- 32{{@)2—1}
= 32K[2—1:|
=32

Putting 3° = 32 and &% = 32 in equation [ij, wi get

L
32 32
=  xi-y?=32

Hence, the equation of the reguired hyperbola is 0N yz =32,

Hyperbola Ex 27.1 Q6(ii)
Let the equation of the hyperbola bhe

2 .2
7t — 1)
a L]
Then,
The length of the conjugate axis = 26
2h=5 [+ Conjugate axis = 5]
= tl = E
2
= p2 =22
4

And, the distance between foo = 2ae

232 =13 [+ The distance between foo is 13]

- 222 = 169
4



Mo,

25
= == a%?-at
4
25 169 .
— — i — -
4 4
L pol69 2
4 4
_ 2 _169-25
4
144
== E‘Z=T=3E|

Putting &° = 36 and b* = % in equation (i), we get

¥
% 28
4
2 2
e Jf__q'y_-
G 2L

= 25x % - 144y = 900
Hence, the equation of the required hyperbala is 25x% - 14442 = 200,

Hyperbola Ex 27.1 Q6(iii)



Lat the aquation of the hyperbola be

L&)
b

Then,
The langth of the conjugate axis = 26
Zh=7 [-- Conjugate axis is= 5]
7
= b= z
=  bia % =iy

2 z
3 -2
( ! _f 2) -y
E] =}
E ¥
= 7 a =1
iy
g 16
= -—=1
= 43
T
=] 43
_ o B
R
- 3% 40«0
GE
2 @4l
= 3
G5
Putting & = % and &2 - ? in equation (i), waget
x vy
#4148
a5 4
B5x* a4y
- S
441 4
2 rd
- sew? -3y’
341

= Bax® - 36T = 441

Hence, the equation of the required hyperbolais 6552 - 36w = 441,

Hyperbola Ex 27.1 Q7(i)



The centre of the hyperbola is the mid-point of the line joining the two foci,
6-4 4+4

So, the coordinates of the centre are [T‘T] ie., (1,4).

Let 23 and 25 be the length of transverse and conjugate axes and let & be the eccentricity.
Thern, the equation of the hyperbola is

2 Y
[Xa*zlj Y b:j =1 ==(1)

Mow, distance between two foci = 2ae

= J(E.+4:|2 +(4- ¢:|2 = 23g [+ Foci = (6,4) and (-4,4)]
= (10)° = 238
= 10 = 2ae
= 232 = 10
=  23x2=10 [+e=2]
= a = E

4

5
= g=—

2
s 32 - E

4

M e,

25
il |
= (-1
25 TE
=3 x3=7

Putting 2° = % and b% = % I equation[iy, we get

(x -1 (y-4)7

N
4 4
_ 4(x -1)° 4[y—4f_1
25 75
2 2
4 -1y - -
_ ¥3(x-1)" -4y -4 o
75
- 12(x-1)% - 4(y-4)° =75
= 12[X2+1—2x:|—4[y2+lﬁ—8y:|=?5
= 1252 +12- 24x - 4vZ - 64 + 32y = 75
= 1252 - 4% 244 + 32y -52-75=10
= 12x% - 4y? - 24x +32y - 127 =0

This is the equation of the required hyperbola.
Hyperbola Ex 27.1 Q7(ii)



The centre of the hyperbolais the mid-point of the line line joining the two vertices,

So, the coordinates of the centre are [162_ 5 p %} e, [4-1).

Let 23 and 26 be the length of transverse and conjugate axes and let 2 be the eccentricity.
Then, the equation of the hyperbola is

(-4 [yr1)

g = -1 ———(ij
Now,
The distance between two vertices = 23
J16+8)7 +(-141)% - 23e [+ wertices = (-8,-1) and (18,-1)]
= 24 = 23
= am= 12
= a‘ =144

and, the distance betweaen the focus and vertex is= 38 - 5

and, the distance between the focus and vertex is= a8 - 5

Ju7-18 ¢ (1417 =20 -2 [ Fogus = (17,-1) and vertex = (16,-11]

‘H'I'l_2=EE'—E'
a-a=1
12xe-12=1 [';3-12]
12 =1 +12 g
13
= —
iz
o2 169
144

oy

I

Now,
b% =30 [ez— 1’

- (12)7 [E- 1J [ a=12 ande = E]
144 ‘ 12
= 144 = 169-144
144

25

144

144 =

= 25

Putting % = 144 and &% = 25 in equatoin (i, we get

i I A
144 25
25[x-4jz-144[y+1j"_1

3600
25[x%+16 - 8x |- 144[y? + 1+ 2y | = 3600

1

Il

2552 + 400 - 200x - 144y - 144 - 288y = 3600
2552 - 144y % - 200x - 288y + 256 = 3600
25x% - 144y % - 200x - 288y - 3344 =0

o u

This is the equation of the reguired hyperbola.



Hyperbola Ex 27.1 Q7(iii)

The centre of the hyperbola is the mid-point of the line line joining the two foci,

Sa, the coordinates of the centre are [?, 2+2

2

e., (6,2).

Let 23 and 26 be the lenath of transverse and conjugate axes and let & be the eccentricity.
Then, the equation of the hyperbola is

(x-6)° (y-2)°
& B

=]

Mow, distance between two foo = 2ae

= J(s-4f+[z-zf=gae
= 1|| = 232
= 2ae =
= 2xax2=4
=  a=—=1
4
= =1
Mow,
t=te*-)
= ? =12 -4
= bh*=4-1
= b* =3
Mow,
b2=az{ez—l}
= b7 =1(22-4]
= b?=4-1
= b* =3
Putting ° = 1 and 5% = 3 in equation (i}, we get
-8y _(v-2°
1 3
2 2
_ 3x-8)-(y-2)
3
= E[X-Erjz-[:y-g)z.a
= 3[xF+436-12¢]-[pP+4-4y]-3
= T +108-36x -y -4+ 4y =3
=  F-oy¥o36x+4y+101=0

This is the equation of the required hyperbaola.

Hyperbola Ex 27.1 Q7(iv)

=

[ Foci=(4,2) and (8,2)]

[ve=2]

[ve=2]

[~e=2]



Since, the vertices are on p-axis, 50 let the equation of the reguired hypearbola is

LI — i}

The coordinates of its vertices and foci are [0,4b) and [0, 252) respactvaly.

b=7 [ verticas = [0, i?]]
= b7 =4
and,
be = = [ Fod = [D,iﬁﬂ
= Txa = =3
]
= =3 h
3
18
2
= el —
a
Mo,
= h® [:ez - 1:!

= 2% = 40 w—
= z_ 343
g
Putting & = === and &% = 49 in equation [ij, we get
X2 vty
33 e
]

This iz the equatian of the required hyperbola,

Hyperbola Ex 27.1 Q8

Let 23 and 2& be the transverse and conjugate ases and & be the eccentricity. Then,

The length of conjugate axis = %[Iength of transverse axis]

.

= Eb-gx[Ea}
4
- b_3
3 4
2
— t‘-:i
= 16
M 0w,
b2
= [1+—
5_‘2
= 1+i
G
- 25
16
2
4



Hyperbola Ex 27.1 Q9(i)

Let (x;,¥z) be the coordinates of the second vertex.

We know that, the ventre of the hyperbola is the mid-point
of the line-joining the two vertices.

X+ 4

=3 and % =2 [ Centre = (3,2) and vertiex = (4, 2)]

= ¥y=2and y, =2
The coordinates of the second vertex is (2,2)

Let 22 and 2b be the length of transverse and conjugate axes and let & be
gccentricty. Then, the equation of hyperbola is

[X_zgj 'Ey;zzj =1 —

a8

Mow, distance between the two verticas = 23

Ja-2)7+(2-2)° - 2a [+ Vertices = (4,2) and (2,2)]
J2% - 23

23=2

a=1 — i)

LU L L

Nwo, the distance between the vertex and focus is=38- 3

Jo-97+(2-27 - s=-2 [¢Eacus = (5,2) and vertex = (4,2)]

l=2g8-23

lxe-1=1 [+e=1]

=
=
= gg-a=1
=
= e=1+1=2

bE - 5t {52 -1,

.92{22-1]
=1x(4-1)
=1x3

=3

Putting &° =1 and 4% = 3 n equation (i), we get

(-3 (v-2)°
1 3
3 -3)° - (v -2)°
3
= 3x-3)V-(y-2)7°=3

1

=

1

This is the equation of the required hyperbola,

Hyperbola Ex 27.1 Q9(ii)



Let (xy, ) be the coordinates of the second focus of the required hyperbola.

We know that, the ventre of the hyperbolais the mid-point
of the line-joining the two foc,

x1+4

=6 and y,;? =2 [ Centre=(6,2) and focus = (4, 2}]

= Hy=8andy,=2
The coordinates of the second focus is (8,2)

Let 25 and 2b be the length of transverse and conjugate axes and let e be
the eccentricity. Then, the equation of hyperbola is

K ']
x ;zﬁj - [Y;ZE:I = =)

Mow, distance between the two verticas = 23

= J{a— a)? +(2-2)° = 230 [+ foci = (4,2) and (8,2)]
= ‘,"2_2 =23

— 23 =2

= a-1 (il

Mwo, the distance between the vertex and focus is = 3&- 3

= J5-9 +(2-2) =se-a [ Folus = (5,2) and vertex = (4,2)]
= 1'|||:'q-:|2 = 2ag

= 232 = 4

= Swaxl=d [-e=2]

= am ]l

= 2% =1

Now,

?=fe®- 1
= bz=l{22— }
1[4—1)

=3
= b2 a3

Putting &° =1 and b° = 3 n equation (i), we get

o -8 -2
1 3
3(x -8)*-(y-2)°
3
= 3x-8)F-(y-2)°-

This is the equation of the required hyperbola,

Hyperbola Ex 27.1 Q10



Fora hj.perh:rle if the length of s2mi transverse and semi conjugate axesare equal
Thena=4
Equatn n of the gmm hyperbole 1=
x -y =a°
Thene-p"_': = (0, 0),5=(y2a,0),5" = - y22,0)
Let coordinates of any point P on lyperbole be (o, {). Since P liss on (1)
d uv_ljv-ﬂ-r }

Nr::rwSP2=[-,I'_Qa—ajz+,ﬁ2=2az+u2+ﬂz—2ﬁaa
ar*dS'F3=—[—@—u]2+ﬁ?=hz+az+ﬁ?+2@u
Now SP' SP'=(Qa"+a’ + ) - fa'e’
=da* +da* (o + )+ (a4 PP - Ba¥
=4a?(a?-20) + 42" (& + f) + (& FF
=dg* (o’ —Er - 2a%) = da” (ol + PO + (0SB
=(a’+ pif = CP*

SP.SP=CF
Hyperbola Ex 27.1 Q11(i)

Let the equation of hyperbola be

L&)
'::rl*-q
(] [

-1 —()

Il.lul k]

The coordinates of its vertices and foci are [+2,0) and [£s=,0) respectively,

F=2 [ vertices = |::I:2,EI:|:|
= a5 =4
and,

s==3 [ Foci = [:I:H‘,Dj]
= Exe =13 [ as= 2]
= el

2

Mo,

b= 5% e - 1}

2
= BE -2t [E] - 1]
2

=5

Putting &° = 4 and b% = 5 i equation (1), we get

z

Al SR
4

r.--ul“c

2 z
Hence, the equation of the required hyperbalais A{T - a1

Hyperbola Ex 27.1 Q11(ii)



Since, tha varoces ling on y-axis, so let the equation of the required hyperbola ba

-1 — (i

%,
%
i

The coordinates of its vertices and fooi are [0,+5) and [0, tbe) respectvely.

b=k [ vertices = [0, :|:5:|:|

and, be=8 [ Fooci= LD,iEIj]
= Exe=B [+&=5]

f
= [ -

5
== 92 =E

25
Mo,

2= kB2 {5'2 - 1]
= & = 25[3- 1] v b= 25 and &® = E]
25 a5

= Faghnt
25

= a* = 3n
Putting &° = 39 and &% = 25 in equatain (1], e gat

2 2
oy

39 25

Hence, the equaton of the reguired hyperbolais

Hyperbola Ex 27.1 Q11(iii



Since, the vertices line on y-aris, so let the equation of the required hyperbala be

SR (i)

The coordinates of its vertices and foci are [0,+5) and [0,45e) respechvely.

b=13 [ wertices = [0, iEI:|:|
= b =g
and, he= [ Foci= [D,lEj]
= exd=5
5
= e=—
3
= 92=§
9
Mo,
2 = bF {97‘ - 1}

Putting a° = 16 and 5% = 9 in equatein [i|, weiget

2 2
v

16 9

Hence, the equaton of the reguired hyperbola is

Hyperbola Ex 27.1 Q11(iv)



Since, tha vertices line on x-axis, so let the equation of the required hyperbola be

k4
wa
(5]

-1 — (i)

@
S

The length of transverse axizs=8

23 =8 [ transversa axisis 23]
= a=4
= &% - 16

Thiz coordinatzs of foci of the required hyperbola is [232,0)

a==5 [+ fom = (45, 0]

= 4ue=5 [va=4]

5
= e=—

4
- e2=Z

16
Mo,

=g {ez - 1}

25
=16 —-1
[16 ]

a
= 10w —
T

=9

Putting &° = 16 and &% = 0 in equation (1], wieet
LY
Q

Hencoe, the equation of the required hyperbaola is

z 2
L.,

16 9

Hyperbola Ex 27.1 Q11(v)



Since, the verfices line on x-axis, so let the equation of the required hyperbola be
-t (i)

The length of conjugater axis of the required hyperbola 1 24

25 =24 [+ conjugate awis is 22
4
= ='|=E—= 12
2
= = 144

This coordinates of foc of the required hyparbola is [0, £he)

ba=13
bie? = 164

Mo,
az=b2{92— ].}
= 144 = bTa? - 42
= 144 = 165 - &7
= b =169 - 144 =325

Putting & = 144 and &% = 25 in equation (1], we get

2 2

fad ¥

e !

144 25
Hencoe, the equation of the required hyperbala is

x! }I_'l

14a 25

Hyperbola Ex 27.1 Q11(vi)

Since, the vertices line on x-axis, s0 let the eguation of the required hyperbola be

2
x* y
By S| ——i
92 2 rlj

o

The length of conjugater axis of the required hyperbola is 8,

s
27 _ o
E
= b2 =8
2
b* = 43 — (i)

I 0w,
This coordinates of foci of the required hyperbola is (tae,0)

22 = 35 [ Fod = (ﬂJET ) a]]
e
=
~  e?. 4_;5 — (i)



Now,
b = & {E‘E— 1l

43 = 3292 - az

Il

45
4-5-32::—2-52

[=
43= 45- 3°
a°+43-45=10
3°+03-52-45=0
3(s+9)-5(a+9)=0
(#-5)(#+9)=0
g=5 [-=2+9=0]
3% =25
b% =4 x5 [Using equation (ii)]

I

L

he - an

Putting 3° = 25 and b% = 20 in equation (i), we get

o }"2

25 20
Hence, the eguation of the required hyperbola is

2

*

=1|

i
20
Hyperbola Ex 27.1 Q11(vii)

[
o

Since, the vertices line on x-a%15, so0 let the equation of the required hyperbola be

35
5

-1 ()

o | %
%S

The length of the latus-rectum of the required hyperbola is 12

2b?
— =12
=
= bP-6a - (i)

Maow,
The coordinates of foci of the required hyperbola is (tae, D)

ae =4
= = —
a

2

= e =§§ ~— (i)



Mow,
b2 - ° tez - 1]

Ba=aie?-g?

= 5,5:5.2,_:;‘__&2

= 6a=16-a

=5 a2 +6a-16=0

=5 #+83-23-16=0

= 2a+8)-2(a+8)=0

=  [(9+8)(a-2)

= (#-2)=D f:gﬂt: ;annl:lt be negatiue:|
= a=2

= =4

2 b*=6x2=12 [Uslng equation (i) ]

Putting &% = 4 and 6% = 12 in equatian (i), we gat

Hyperbola Ex 27.1 Q11(viii)



Since, the vertices line on x-axis, so let the equation of the required hyperbola be

x° y
— - -1 —1
92 bZ rlj
The length of the vertices of the required hyperbola are (£3,0).

a=7 [ vertices = (t?JD]]
= 3° =40 — i)

MNow,

(165
= h% = 40 —-1j|
| g
— b2=4g1
|9
— b2=ﬂ
9

Putting 2° = 49 and &° = 3;& in equation (i), e get

#2_}‘2_1
49 343
Q
2 2
= x—-g‘y m ]
49 343

Hence, the equation of the required hyperbola is

Hyperbola Ex 27.1 Q11(ix)



Since, the vertices line on y-axis, so let the equation of the required hyperbola be

x2 oy
P 0

. ai;,—biz-—l
= %-Wi-l] --1 [ b - 52{92-1}]
= g —G)

a8 Fe” =3

The coordinates of fool of the required hyperbola are (D,iae}.

se = 10
= s%e® =10 -— (iii)

Putting 2% = 10 in equation (i), we get

4:10— C-F] - 9[5") .

az{lﬂ-azl

40- 43°-03° _
108 - 3*

40 -133% = 1032+ 3*

at +3s2- 4040

at+83%-53-40=0

az{az+E’—5{az+8:]=D

(a2+s)[a2-5:]=n

#-5=0 \ [ azi—s]

=5 —(iv)

-1

I

L

=10-5 [Using equation (jii) and (iv)]
=5

Putting &° = 5 and b® = 5 in equation (i), we get

[ )



Hyperbola Ex 27.1 Q11(x)

Since, the vertices liz on x- axs, 30 1=t the squation of the requirad hyperbola be

The lzngth ofthe lams-recm of the required hyperbola is 36
2‘:'2=3'l$
b
P =18 ————{ii)
Now,
The coordinates of foci ofthe required hyperbola is{0, The).
fe =12
anl
b
'S -ﬁ
b
Now,
ﬂi-&:{ti -1}
L1440
I!&-b“\?—-lj
195 =144-5"

F+185-144=0
(5-6)(5+24)=0
h.=6-24 "\
Consider the positive value of 5=6. R4
On putting 4 =36, &' =18(6) =108 in squation (j). v et

II Ve

08 36
-3y il
108
=3y =-108
3y —-x* =108
Therefore, the equation of the hyperbola is 33° — ¢ =108

Hyperbola Ex 27.1 Q12



Eccentricity =e = J2
Distance between foci is
2ae =16

24«/_ -16

2 2 \
2 ot
Equation of hyperbolais 33~ 33 el @
s \ \{5%
Rewriting we get, x* —y* =32 & ‘(‘,*“\
N\

Hyperbola Ex 27.1 Q13 % Qg‘\;

Let P (x,y) be a point of the set. s
Distance of P(x,y) from (4,0) = J(x—4)’ +,)v2 \%“

Distance of P(x,y) from (-4,0)-,}(:: +4)5 % ,y’\"ﬁ\
Difference between cﬁstance =2 'i’“

Je-T+7 - Jaray 2 =2 Q;\Q'
Jo-i 1y =2+ vy &

Squaring both sides, we get, v:;
(x=4*+)* = 4 + 4 Jx+4)7 +)7 +(x+4) + )
(=2 42 - (x4 =y = 4 + 4 Jz+47+)7
(x=4=x-(x-4+x+4) =4 + 4 Jx+4)7 +)7
16x-4 =4 Jix+47 +)*

-4x -1 = f(x+4)* +)*

Squaring both sides, we get,
162 +8x+1= 2 +8x+16+ *

1527 -y =15

Thisis a hyperbola.



