Chapter : 24. HYPERBOLA

Exercise : 24

Question: 1

Solution:

Given Equation:

hl hl
X° oy
R S |
9 16 SR
Comparing with the equation of hyperbala _1 —Z_ =] weget,
a-~ b
a=3andb=4
/
|II
— ; 1
-1 II
\
\
(i) Length of Transverse axis = 2a = 6 units.
Length of Conjugate axis = 2b = 8 units.
(ii) Coordinates of the vertices = (=a, 0] = (£3, 0)
. ! v [ 25 s
(iv) Here, eccentricity, e= || .. - - h | A
as i 9 Vo _d
(iii) Coordinates of the foci = (1ae, 0) = (15, 0)
ﬁb3 30
(v) Lengthoftherectum=""__ "~ _1(j g7 units.
a 3
Question: 2
Solution:
Given Equation:
al h
X®  y©
_— = 1
25 4 202
Comparing with the equation of hyperbola \_j — Y - = 1 we get,
a-~ b

a=5andb=2
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=1
(i) Length of Transverse axis = 2a = 10 units.
Length of Conjugate axis = 2b = 4 units.

(ii) Coordinates of the vertices = (+a, 0) = (5, 0)

(iv) Here, eccentricity, e = 1_-,2._: j]+.i — E = 29
\f a- ¥ 25 VYo

(iii) Coordinates of the foci = (L ae, 0) = (+ .\;’E ,0)

5

hl

L)
(v) Length of the rectum = zb — § — |.6 units.
a 5
Question: 3
Solution:
Given Equation: x2 —y% =1
al hl
q q q A v
Comparing with the equation of hyperbola —_ - _ =] we get,
2~ WD

a=landb=1

(i) Length of Transverse axis = 2a = 2 units.
Length of Conjugate axis = 2b = 2 units.

(ii) Coordinates of the vertices = (ta, 0) = (1, 0)




Question: 4

CLASS24

al hl
X~ Vo
Given Equation: 3x% - 2y* = 6 = L - -1
2 2
. . . X v
Comparing with the equation of hyperbola — 5= 1 we get,
a~ b-

a= \/E andb = VE

(i) Length of Transverse axis = 2a = 2 \f": units.
Length of Conjugate axis =2b = :.,JE units.

(ii) Coordinates of the vertices = ({a, 0) = ( 4 \J'E ,0)
! Ny i 3

(iv) Here, eccentricity, e = \jl =ir. — =
=

(iii) Coordinates of the foci = (+ae, 0) = (i‘\f% .0)

(v) Length of the rectum = units.
B . 0N -
=3 = -
Question: 5 a 2 2
Find the (i) leng
Solution:
Given Equation: 25x* — 9y” = 225 =
hl i
Xy
o/
9 25
Comparing with the equation of hyperbola we get,
i 3y
X7 y”

a=3andb=5 a b~
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(i) Length of Transverse axis = 2a = 6 units.
Length of Conjugate axis = 2b = 10 units.

(ii) Coordinates of the vertices = (+a, 0) = (+3, 0)

f 25 31 34
9

=
(iv) Here, eccentricity, e = \fl+ b_ = N+
=
a-

\

(iii) Coordinates of the foci = {tae, 0) = (& \‘1"574, 0)

1

4
o
[*8}

2 50 :
(v) Length of the rectum = = — " —16.67 units.

a 3

Question: 6

Solution:
A . 2 2 X y
Given Equation: 24x~ - 25y"=0600=> __ - —|

Comparing with the equation of hyperbola &

—— = ] we get,
) =
a=5andb= .23 -2.fg
|
4
|
1 |
’fJ/ \
/ ‘ \'\
(i) Length of Transverse axis = 2a = 10 units.
Length of Conjugate axis = 2b = 4\;% units.
(i) Coordinates of the vertices = (*a, 0) = (5, 0)
b 24 19 7

=l = =

(iv) Here, eccentricity, e = '1_ B .
hl
a- ¥ 25 N23 s

(iii) Coordinates of the foci = (4ae, 0) = ( 47, 0)



(v) Length of the rectum = ::2 = 458 — 9.6 units. CLA5524 _

Question: 7

Solution:

Given Equation:

al ki
yoooOX°©
A |
16 49 22
Comparing with the equation of hyperbaola ¥ —— = 1 we get,
a- b

a=4andb=7

i

(i) Length of Transverse axis = 2a = 8 units.

Length of Conjugate axis = 2b = 14 units.

(ii) Coordinates of the vertices = (0, a) = (0, £4)

(iv) Here, eccentricity,e= |1 . b = 19 = l?:‘ = “E
U 22V 16 Yie 4
(iii) Coordinates of the foci = (0,+ae) = (0, +\‘,E]
b7 98
(v) Lengthoftherectum= """ _ “~ _ 71 5§ units.
a 4
Question: 8
Solution:
Given Equaton:
hl Bl
Vo oOX“
s = l
0 27 2 2
Comparing with the equation of hyperbala ¥ — - X — =1 we get,
a- b-

a=3;mdb=,v/§:3\f

(v
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(i) Length of Transverse axis = 2a = 6 units.
Length of Conjugate axis = 2b = 6“\}6 units.
(ii) Coordinates ofthe vertices = (0, +a) = (0, +3)

9 -

57 3
(iv) Here, eccentricity,e= |1 . b = e [“_ :E =
f a> ¥ 9 Y9 3
(iii) Coordinates of the foci = (0, +ae) = (0, +6)
Bl 54 .
(v) Length of the rectum= =~ _ -~ _ 18 units.
a 3
Question: 9
Solution:
hl al
; ; 2 _ 2 yooXT
Given Equation: 3y - x“=108 = - _ =1
b e
Comparing with the equation of hyperbola \, ® \7\ =1 we get,
> b
a=6andb=_J08 = 6\."5

N S




(i) Length of Transverse axis = 2a = 12 units.
Length of Conjugate axis = 2b = 12\!'3 units.

(ii) Coordinates ofthe vertices = (0, +a) = (0, +6)

(iv) Here, eccentricity, e = 1+E = 1= @ — V’l +3=2
a2 V36

(iii) Coordinates ofthe foci = (0, +ae) = (0, +12)

A

2 216
(v) Lengthoftherectum=""_ _ 7"~ _ 34 units.
a
Question: 10
Solution:
Given Equation: 5y2 — 9x% =36 = 5 5
V- X°©
-
36, 4
7S -
Comparing with the equation of hyperbola }—'; - _ =1 weget,
im D
36 6
a= j_ :_f: and b =2
Y S
-
//
&
N
1
1 o T
12
(i) Length of Transverse axis = 2a = — units.
NS
Length of Conjugate axis = 2b = 4 units.
6
(ii) Coordinates ofthe vertices = (0, +a) = (0, + NG
A
4 20 56 V4
(iv) Here, eccentricity, e = = 1+ - = +— = =—
36% 36 6 3
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(iii) Coordinates of the foci = (0, tae) = (0, + 14 277 )=(0,
VY3 "'“
— —
2b- 8 Sv3 A4S
v]) Length of the rectum= "~ T = = units.
(v)Leng a 6;" 6 3
NS
Question: 11
Solution:
Given: Vertices at (+6, 0) and foci at (+8, 0)
Need to find: The equation of the hyperbola.
2 ..
Let, the equation of the parabola be: \_1 f}l_j =1
a- b~
Vertices ofthe parabolais at (6, 0)
Thatmeansa= 6
The foci are given at (8, 0)
} 7
.";
5 - - —1——*——A and B are the foci.

Thatmeans, ae = 8, where e is the eccentricity.
= 6e=8 [Asa = 6]

>2e=—=—

6 3

We know that,
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Question: 12

Solution:

Given: Vertices at (0, +5) and foci at (0, +8)
Need to find: The equation of the hyperbola.

bl hl
Let, the equation of the parabola be: ‘_w — =1
a~ b-

Vertices ofthe parabola are at (0, £5)

Thatmeansa =5

The foci are given at (0, +8)

-5 -4 =2 0 2 4

-5Q

A and B are the vertices. C and D are the foci.
Thatmeans, ae = 8, where e is the eccentricity.

= 3¢ =8 [Asa = 5]

==

| o
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We know that, o —

Therefore,
5 L8
Voat s
=1+ b :ﬁ [Squaring both sides]
2 ~
ﬂ —
b* 64 9
= _ = —1:—
a® 25 25
:)bl :azf
25
4 3
2 b 225x22 Z30 [asa= 5]
25

2 2 2 2
v oOX o
= _\_, =1 ='} ,3\ =1 [Answer]
a~ b 25 39

Question: 13

Solution:

Given: Fociare (_*V”:_Q._U). the transverse axis is of the length 10
Need to find: The equation of the hyperbola.

Bl al

Let, the equation of the hyperbola be: : 2 ¥ 1

The transverse axis is of the length 10, i.e., 2a =10

Therefore,a=5

The foci are given at (:—JEO)

— c el —~A and B are the foci.

That means, gp = +./20 , where e is the eccentricity.

T I T |
\

= Se— /20 [Asa=5]




We know that, e =

Therefore,
I il
b- 29
= ]I — =
Voa
2,
=1+ b = -_9 [Squaring both sides]
as 25
? o,
= b_ - £_ 1= i
a® 25 25
3 > 4
=2b"=a"—
25
, 1
2> bhb-=23x— =4 [Asa= 5]
25

S0, the equation of the hyperbola is,

2
}\1—; :1 =

a b*

Question: 14

(=]

a hl
£ ‘ =1 [Answer]

s 4

-t
tJ |

Solution:
Given: Foci are (5, 0), the conjugate axis is of the length 8

Need to find: The equation of the hyperbola and eccentricity.

hl l

Let, the equation of the hyperbola be: "\—; &+ -1

The conjugate axis is of the length 8, ie., 2b=8
Therefore,b =4

The foci are given at (+5, 0)

-

—A and B are the foci.

9

Thatmeans, ae = 5, where e is the eccentricity.

We know that, e =

Therefore,
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b 5
= ‘ _ -
14— =2
Voa® a
b* 25
::'1"'73 ; [Squaring both sides]
a- El-
h] i
b~ 25 25-a-
=3 l=—
a a a
=p?=25-a’
2 hl

Fa-=25-b"=25-16=9

So, the equation of the hyperbola is,

2 2 T -
XY 1-¥% .
a- b- 9 16

‘ 2 H ~z
Eccentricity, o — lh F

“yo -

[Answer]

Y | L

Question: 15

Solution:

Given: Foci are (—%\l(_ () the length of the latus rectum is 8 units

Need to find: The equation of the hyperbola.

o
Let, the equation of the hyperbola be: i .
5 9
Ty Y

The length of the latus rectum is 8 units.

1,2

Therefore,

=8=b" =43 (1)

a

The foci are given at (jS\E_U)

That means, ae =;VE ,where e is the eccentricity.



We know that, e =

Therefore,

/ b*
“a, ll+ = 3~/3

Voat

4
=)
L]
I
(=
[}
“n

= 3+/5

"

= a- + b3 — 45 [Squaring beth sides]
= 32 + 43 =45 [From (1]]

5
Fa-+4a—-45=0
2a’+9a-5a-45=0
s{a+9(a-5=0
So, eithera=5or,a=-9

That means, either b = 2\,!; or,b= /36

CLASS24

The value of b = ~j—36 isnota valid one. So, the b value and its corresponding a value is not

acceptable.

Hence, the acceptable value of ais 5 and b is 2\,‘?

So, the equation of the hyperbola is,

i
X
2

ac bl 25 20

Question: 16

bl i 5
- -

1 =X~ ¥ ~1 [Answer]

-

Solution:
Given: Vertices are (2, 0) and the eccentricity is 2

Need to find: The equation of the hyperbola.

bl bl

Let, the equation of the hyperbola be: \__‘ — gy |

Vertices are (+2, 0), that means,a =2

And also given, the eccentricity, e = 2

A and B are the foci.

e d o 1 3
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We know that, o —

Therefore,
-
= l+ 3 :2
v oal
b:
=1+ 5 = 4 [Squaring both sides]
as
= b_: =3
a-
il b =
2 ph-=33-=3x4=12 [Asa=2]

S0, the equation of the hyperbola is,

2 2 3 3
X"y x~ B :
_2—_2:1 = = - =1 [Answer]
a~ b

Question: 17

Solution:

Given: Foci are q‘:ﬁ.()). and the eccentricity is

s

Need to find: The equation of the hyperbola. 2

4 )

Let, the equation of the hyperbola be: x= v~
e =1
a~ b°

5

The eccentricity, e = |

3

And also given, foci are (;\,E 0)

1 0 1

That means, ae= _\J!E
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We know that, e =

Therefore,
2 =
o \F
.
V'oa® 3
: s
2l+—=== [Squaring both sides]
a” 3
b5
= e | = —
a” 3 3

So, the equation of the hyperbola is,

4 3 5 5
x* -

———=1 ==-k__'_:1 [Answer]
a® il 3 -

Queslion: 18
Solution:
Given: The length of latus rectum is 4, and the eccentricity is 3

Need to find: The equation of the hyperbola.

. Al
— )
Let, the equation of the hyperbola be: — - )_ =]

-
a~ b~

The length of the latus rectum is 4 units.




-
Ay -

Therefore, ~

=427 =2a )

a

And also given, the eccentricity, e = 3

We know that,

Therefore,

=1l+—=9 [Squaring both sides]
a-
b
=__ =8
a2
= Db? =8a’

= 23 = 83° [From (1)]

>4==
Therefore,
1 1
b?=2a=2x—=—
4 3

x° v X ¥ )
—2 3] = . — ——
2 2 1 1
a” b 16 /2

Question: 19

Solution:

Given: Eccentricity is /2 ,and the distance between fociis 16

Need to find: The equation of the hyperbola.

4
Let, the equation of the hyperbola be: \_ - Y

Distance between the fociis 16, i.e., 2ae = 16

— =] - 16x- — 2}:1 =1 [Answer]

CLASS24
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And also given, the eccentricity, e = \/:

Therefore,

2av2 =16

We know that, o —

Therefore,

=12 =a° = 32 [From (1)]

So, the equation of the hyperbola is,

2 2 N )
X_‘_}_‘:l::-)‘__‘ = ﬁ-xl_‘rzz_%: [Answer]
a~ b° 32 e

Question: 20

Solution:

Given: Vertices are (0, £3) and the eccentricity is —
2

Need to find: The equation of the hyperbola and coordinates of foci.

i il
Let, the equation of the hyperbola be: \7‘ _Y 1

_=
a- b

Vertices are (+3, 0), that means,a=13
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A and B are vertices.

=3

And also given, the eccentricity, e =

|

We know that,

A I

::hb':Za =—x9=7 [Asa= 3]
9 9

So, the equation of the hyperbola is,

2 )2
T N X" yT
— T TN
a b 9 ]

Coordinates ofthe foci = (1ae, 0) = (14, 0) [Answer]
Queslion: 21

Solution:

Given: Foci are (0, +13), the conjugate axis is of the length 24

Need to find: The equation of the hyperbola.
2 L2
Let, the equation of the hyperbola be: '\_1 7‘\_1 =1

a- b
The conjugate axis is of the length 24, i.e., 2b =24
Therefore, b= 12

The foci are given at (0, +13)



L 4

-1%
A and B are the foci.

That means, ae = 13, where e is the eccentricity.

We know that, - —

Therefore,

18 \/33 i _

a

13

= ﬂ: + bl —169 [Squaring both sides]

=32 =169-b" =169—144= 25 [Asb = 12]

So, the equation of the hyperbola is,

= = _ — 1 [Answer]

a® b’ 25 iy

Question: 22

Solution:

Given: Foci are (0, #10) and the length of latus rectum is 9 units

Need to find: The equation of the hyperbola.

hl il
Let, the equation of the hyperbaola be: ‘_1 — =

.
a~ b-

The length of the latus rectum is 9 units.

=1

A2 . 9
Therefore, 2b —g=Db"= ~a - (1)
a

The foci are given at (0, +10)

CLASS24



We know that, o=

Therefore,

= a Jlgb—-:l(}

Vv a?

= al —.—bl =100 [Squaring both sides]

= ﬂ2 %ga =100 [From (1}]

= 2a° +9a-200=0
= 2a% +25a—-16a—-200=0

= (2a+23)a-16)=0

25
So, eithera=160or,a= —
o
‘9 Ox25
That means, eitherb = _x16:6\/’__" or,b= |-
V2 2x2
9x 25

The valueof b= |_

x 2

acceptable.

Hence, the acceptable value of ais 16 and b is 6,\,6

So, the equation of the hyperbola is,

[

, P ) 2
y X zl’ﬁ_} _:\_

- _ -
a- b° 256 72

— ] [Answer]

L=}

Question: 23

Find the equation

CLASS24

is not a valid one. So, the b value and its corresponding a value is not



Solution:

Given: Foci at (O_j\/]—_].) and passing through the point P(3, 4)
Need to find: The equation of the hyperbola.

bl al
Let, the equation of the hyperbola be: X _ y- =1
3 T
- b—

a

It passes through the point P(3, 4)

So putting the values of (x, y) we get,

~

L]

[ =)

~y
[>n
=
'
=
1

Foci at (O‘:—\fﬁ)

So. ae = V14
We know, ‘01
¢ = ].——1
a2
“al+—=+14
vV a’
> yat+b® =14

=3 }-_}_b:'- =14 [Squaring on both sides]

=27 =14-0b" — @
Comparing (1) and (2) we get,
9 16

3 __1:]‘
4-b" b

ob? =14b% —b* + 224 - 16b*
b* +11b° -224=0

Solving the equations we get,

2

1‘ 2
by = EL—II+3 113)
ba= |2 (<11= 3113
2= — S 11-3113)

= (—i)\%(ll—:S 113)

i 1(11+3Vm)

-~

=
]
|

CLASS24



With the help of any of these values of b we can’t find out the equation of the h-—----'- -

* This is the only process we can apply in this standard. CLAss24
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