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Hyperbola

HYPERBOLA

If a hyperbola passes through the point
P(10,16) and it has vertices at (+6,0), then the
equation of the normal to it at P is

(1) x+2y=42 2)3x +4y =94

(3)2x + 5y =100  (4) x + 3y = 58

If e, and e, are the eccentricities of the ellipse,

2 2 2 2

X—+yT=1a1nd the hyperbola,%—y—zl

18 4
respectively and (e,, e,) is a point on the ellipse,
15x2 + 3y2 =k, then k is equal to :

(1) 15 (2) 14
3) 17 (4) 16
A line parallel to the straight line 2x —y =01s

2 2

tangent to the hyperbola XT—% =1lat the

point (x;, y,). Then x; +5y; isequal to:
(15 (2)6

(3)8 4) 10

For some Ge(o,gj , if the eccentricity of the

hyperbola, x2—y2sec20 = 10 is /5 times the
eccentricity of the ellipse, x2sec20 + y2 = 5,
then the length of the latus rectum of the ellipse,
is :

(1) 30 @ 5
3 246 @ 28

A hyperbola having the transverse axis of
length /> has the same foci as that of the ellipse

3x2 + 4y? = 12, then this hyperbola does not
pass through which of the following points ?

(D (1’ _%j (2) [\E %}
olgd) ()

Let P(3, 3) be a point on the hyperbola,

2 2
X . .
— _y_z = 1. If the normal to it at P intesects
a

the x-axis at (9, 0) and e is its eccentricity, then
the ordered pair (a2, €2) is equal to :

9 9
o) el

3
3) [5’ 2} 4 9,3)

If the line y = mx + ¢ is a common tangent to

2 2

X y .
SN A | 1
the hyperbola 100 64 and the circle

x2 + y2 = 36, then which one of the following

is true?
(I)5Sm =4 (2) 4¢? =369
(3) ¢2 =369 4 8m+5=0
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SOLUTION
NTA Ans. (3)
Xy
36 b’
..(1)
P(10,16) lies on (i) get b% = 144
X ¥y
36 144

Equation of normal is

2 2

a’x b

Y _ a2e?
X i

2x + S5y = 100
(3) Option
NTA Ans. (4)

4 _ 7

e =,/1-——

! 18 3

(e, e,) lies on 15x% + 3y? = k

= 15¢; +3e; =k

= k=16

Official Ans. by NTA (2)

Slope of tangent is 2, Tangent of hyperbola

2 2
X

T_y?:1 at the point (x,, y;) 18

RESA S}
4 2

1x
Slope : 57" =224 =4y,
1

(x;, yy) lies on hyperbola

(T=0)

..(D)

2 2
X Ny
= ) ...(2)
From (1) & (2)
2 2 2
S T

4

Sol.

= Tyi=2=|y; =2/7

Now x,2 + 5y,? = (4y)* + 5y,?

2
= (21)y,2 =21 x 7=6
Official Ans. by NTA (2)

Given ee(o,gj

equation of hyperbola = x2 — y2sec20 = 10

X2 y2
= —- =1
10 10cos*®

Hence eccentricity of hyperbola

10cos* 0
=il
)=y 1+
b2
=,/1+—

Now equation of ellipse = x2sec?0 + y2 =5

(D)

2 2

X y

1 e=,/1 @
> ——+= =11
5cos’0 5 b’

Hence eccenticity of ellipse

5cos’ 0
(ep)=4/1- 5
(eg)=1-cos’ 0 =IsinBl=sin® ...(2)
{ 0e Ko,fj}
2
given = ey = /5 e,
Hence 1 + cos20 = 5sinZ0
1 + cos20 = 5(1 — cos20)
1 + cos20 = 5 — 5co0s20
6cos?0 = 4
2
cos20 = — ...(3)
3
Now length of latus rectum of ellipse
22’ _10cos’0 _ 20 445
T b 5 353
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5.  Official Ans. by NTA (2) 9
22 Thus, (a2, 2) = [E 3}
Sol. Ellipse : XY o
4 3 7. Official Ans. by NTA (2)
.. 3 1 Sol. y = mx + c is tangent to
eccentricity = I_Z =3
2 2
- foci = (¢1,0 X Y 242 =
( ) 1 00 54 and x2 + y2 = 36
for hyperbola, given 2a= [, = a= 7 c2=100 m2 — 64 | c2 =36 (1 + m2)
. hyperbola will be = 100 m? — 64 = 36 + 36m?
Xy 10 10
1/2 1 M= M=%y
eccentricity = /1 +2p2 100 36x164
C2 = 36(14'—) =
1+2b? 64 64
oo foci= | £ 5 ,0
-+ Ellipse and hyperbola have same foci 4c? = 369
1+2b
= =1
2
1
b> ==
= 2
E f hyperbola : Y
i A A |
quation of hyperbola 3 1/2
2
\ﬁ 1 o
Clearly 25 does not lie on it.
6.  Official Ans. by NTA (1)
XZ 2
Sol. Since, (3, 3) li — 5=
ol. Since, (3, 3) lies on 2 b
9 9
PO
(1)

2

Now, normal at (3, 3) is y — 3 = —% (x=3),

which passes through (9, 0) = b2 = 2a2

2
50,62=1+¥=

Also, aZ =

N | O

(from (i) & (ii))






