Hyperbola

Questionl

The eccentricity of the hyperbola which passes through the points (3,0) and

(3v/2,2) is MHT CET 2025 (25 Apr Shift 2)

Options:

A. /13

B, YB

C.

D.

oS ey e
w w

Answer: C

Solution:

We want the eccentricity of the hyperbola through (3, 0) and [31,-@, 2).

Step 1: Standard hyperbola form

oyt
e ¥
Step 2: Use point (3, 0)
9
=1 = a°=9a=3
[
Step 3: Use point (31/5, 2)
(3v2)2 22
9 w o
18 4
9
4 1
2-5=1 = 5=1= b = 4.
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Step 4: Eccentricity

o[ 4 13 V13

fi—xln'l—l-a—z—vl‘l-ﬁ—\‘l'ﬁ—T.

Final Answer:
Eccentricity = @ (Option C).

Question2

If the tangent at the point (2 sec 6, 3 tan 6) to the hyperbola %2 — %2 =1is
parallel to 3z — y + 4 = 0, then the value of § is MHT CET 2025 (23 Apr Shift 1)

Options:
A. 45°
B. 60°
C. 30°

D. 90°

Answer: C

Solution:

Hyperbola: JT — y,}— =1,
Tangent at (2sec @, 3 tan #): slope m =

2sinf’

Given parallel to 3z — y + 4 = () (slope = 3}

3 — = 30°.

. e 1
Fomg — 3 — sinf = 3

Answer: 30°.

Question3

2
The X and Y intercepts of the tangent to the hyperbola g—; — % = 1 which is
perpendicular to the line 4x 4+ 3y = 7, are respectively MHT CET 2025 (22 Apr

Shift 1)
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Answer: B

Solution:

We're asked: The tangent to hyperbola

which is perpendicular to line 4 + 3y = 7, find its X and Y intercepts.

Step 1: Slope of given line

Linede +3y=7 = y= —%:r:—i— %

So slope = —%.

A perpendicular line has slope = TI

Step 2: General tangent equation

Tangent to hyperbola ;—_; — h’ = 1 with slope m:

y = me £ v am? — b2,
Herea? = 20, b2 =5, m = }

Step 3: Constant term
c=£4/20- ({5) -5 =£4/4F —5.

180 &0 mn 10 5
\ 16 =+ = *35.

So tangent equation:
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Step 4: Find intercepts

]

Take iy — ..L — 5
s X-intercept (y = ()
.. il - 10

U_TIJ_E] = 'L_T'
s Y-intercept (x = 0);

y=—3.
Final Answer:
The intercepts are

10 5
(2.0), (0.-3).

So X and Y intercepts are % -z (Optmn B).

Question4

The area of the region bounded by hyperbola 2> — y? = 9 and its latus rectum is
MHT CET 2024 (02 May Shift 1)

Options:
A.9[v2 — log(v2 + 1)] sq. units
B. 4[v/2 — log(+/2 + 1)] sq. units
C. 3[v2 — log(v/2 + 1)] sq. units
D. 18[v/2 — log(v/2 + 1)] sq. units

Answer: D

Solution:

&
()
|
<
Do
I
Ne)

= co-ordinates of latus rectum are

(£3v/2,3)

—
H_
9|°‘
~_
I
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(3v2, 3)/sz -y'=9

G m/ .
, \ (-3v2.3)
N

v
YI‘
Area of hyperbola and its latus rectum
32
= 4/ ydx
3
32
:4/ (\/:132—9>d:13
3
. 9 3v2
- 4[5\/:132 —9— §log)az +\/xz? — 9)]
3
3v2
= [( 5 \/(3f) —9——log3\/——|—\/3\/_ 9)
3
( > V32 —9— —log 34+ 4/3% — )]

3vV2 9 9
4[( \2/_ ><3210g3\/§—|—3+210g3>]
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(02 9

=4 | = — —10g(3\/_ +3) +

2

2 2 3
[ 9v/2
) ﬂ—glog(\/ﬁJrl
2 2
9

+ o3
9108

Questions

If the line axz 4+ by + ¢ = 0 is a normal to the curve xy = 1, then MHT CET 2023

(10 May Shift 1)

Options:
A.a>0,b>0
B.a>0,b<0
C.a<0,b<0
D.a=0,b=0
Answer: B
Solution:
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ry=1

) 1
. y—m
|

T oz?
Slope of the normal = z*

Slope of the line az + by +¢ =01is =

Since the line ax + by + ¢ = 0 is a normal to the curve zy = 1,

For this condition to hold true, eithera << 0, b > 0orb < 0,a =0

Question6

The centre of the hyperbola 922 — 36z — 16y? + 96y — 252 = 0 is Ans X i.
(—2,—3) MHT CET 2020 (20 Oct Shift 1)

Solution:

0z? — 36z — 16y + 96y — 252 =0
9z —2)2 —16(y—3)* = &

center — (2,3)
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Question7

The eccentricity of a rectangular hyperbola is MHT CET 2020 (19 Oct Shift 1)

Options:
A.2

B. 22
C. 1

D. V2

Answer: D

Solution:

I; (1+cos )-—sin
Mz s (l+cos £)+sin z

. 2cos? £/22(sin £/2) cos z,/2
=lim, ,,

2 cos? /24 2(sin £/2) cos /2

Question8

If ax? + 2hzy + by? + 29z + 2fy + ¢ = 0 represents a joint equation of
directricesof the hyperbola 1622 — 9y* = 144, then g + f — ¢ = MHT CET 2020
(15 Oct Shift 1)

Options:
A. —81
B. —25
C.81
D. 25

Answer: C

Solution:
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Equation of the hyperbola: 162 — Oy? = —144

This can be rewritten in the following way:

2:2

2
y
9 16 !

This is the standard equation of a hyperbola, where

a? = 0and b* = 16

=a? =0 (e - 1)
=0=16(e* — 1)
e2_1_ 3
=€ 1=
g2 25
P

Coordinates of foci are given by (0, +ae), ie.

(0, +5).

Equation of the directrices: y = :I:%

= y=++=5y+16=0

£l
Length of the latus rectum of the hyperbola = 2‘;2
Length of the latus rectum = 2:9 = g

Question9

2
If P(0) lies on the hyperbola 2—2 — z—z = 1and S and S’ are foci of the

hyperbola,then SP. S’P = MHT CET 2020 (14 Oct Shift 2)

Options:

A. a®tan? 6 — b%sec? 0
B. a®tan? 0 + b? sec? 0
C. a*sec? 0 + b*>tan? 6
D. a®sec? § — b? tan? 0

Answer: B
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Solution:

Step 1: Parametric point on hyperbola

On hyperbola:
r=asecll, y=btand.

So P(asecO,btan@).

Step 2: Foci

For hyperbola, foci: (+v/a® + b2, 0).
Let ¢ = +/a® + b2,
So S(e,0), §'(—e,0).

Step 3: Distances
SP? = (asecl — ¢)® + (btan®)®,

S'P? = (asecO + ¢)* + (btan ).

Step 4: Product SP - §'P

We want SP - §'P. Use identity:
SP?.S8%P = [(asec)® + b tan” f + chz — (2aesec ).
Simplify inside:
(asec0)® + b® tan® @ + ¢°.
But recall: ¢* = a® + b®.
So:
= a’sec? 0 + b* tan® 0 + a? + B2
Now use identity tan” 0 — sec” 0 — 1.
= a’sec? 0 + b*(sec’ 0 — 1) + a® + b2
= (a® + b*) sec’ 0 + a”.

Step 5: Final simplification

Then:

SP.S'P — g®tan® 0 + b sec® 4.

Final Answer:
SP.S'P = a’tan® 0 + b sec’ 0

(Option B).
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Questionl10

The eccentricity of the hyperbola 1622 — 3y? — 32z — 12y — 44 = 0 is MHT
CET 2020 (14 Oct Shift 1)

Options:

19
A.,/?

13
B. /1

N

C. Y

13
D. Ners

Answer: A

Solution:
Equation: 1622 — 3y? — 32z — 12y — 444 = 0
16 (z* —2z) — 3 (y* —4dy) = 44

16(z +1)2 — 3(y — 2)? = 48
(5E+1)2 (9*2)2 -1

3 16

Centre (1, —2) bength of ransuene axis = 2a

Length y con jugateaxis = 2b = 21/3

Questionll

If P(x1,1) is a point on the hyperbola z? — y? = a2, then SP. S P =
MHT CET 2019 (02 May Shift 1)
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Options:

A 17 Y%

B.

C.af—yf
D. a:% +yf

Answer: D

Solution:

Given Hyperbola 22 — y? = a? is

Rectangular hyperbola, its e = /2

Then S(ﬁa, 0) and S’ (—\/Ea, O)

Also S P :<\/§:L'1 + a) and SP = 2z; — a
Then (SP)(S P)=(2z] — a®)." z; — y; = @
Hence, (SP)(S P)=zi +y;

Question12

If the lengths of the transverse axis and the latus rectum of a hyperbola are 6
and % respectively, then, the equation of the hyperbola is MHT CET
2019 (02 May Shift 1)

Options:

A. 4x% —9y? =172
B. 4z? — 9y? = 36
C.922 —4y> =172
D. 922 — 4y? = 36
Answer: B

Solution:
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Given: 2a = 6 and 2%2 — %
Hence,a = 3,b =2
Then, equation of hyperbola is

2
a:_y_
9 4_1

Questionl3

The eccentricity of hyperbola 2522 — 9y? = 225 is... MHT CET 2019 (Shift 1)
Options:

B. 4

C.+/34

Answer: A

Solution:

We have equation of hyperbola
25w — 9y = 225

On comparing W1th = — Z_j = 1 we get
=9,b% =25

g Eccentricity, e=4/1+ Z—z
_ J1. 2
= ,/1+ 9

V34
3

Questionl4

The normal to the rectangular hyperbola zy = c? at the point ' ' ' meets the
curve again at a point 't”, such that MHT CET 2011

Options:
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At = -1

B. 3t = -1
C.tt' = -1

D. None of these

Answer: B

Solution:
Equation of normal at (ct,c/ct) isyt — zt* —c+ et =0
If it passes through any point say Q having its coordinates as ' ¢ 'i.e., (ct'c/t')

The coordinates must satisfy the equation. Hence, we get % t—ct'td —c+ett =0

= t—t2F ¢t =0

Factorizing, we get, (¢t* +1) (£ —¢') =0

Hencet ' +1 =0or 't = —1

ast At

Question15

If e; and e, represent the eccentricity of the curves 16z> — 9y* = 144 and
9z2 — 16y? = 144respectively. Then, — + — is equal to MHT CET 2010
e 62

1
Options:

A.0

B. 1

C.2

D.3

Answer: B
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Solution:

2 2 ]
i - Ll z? y
Given curvesare 5 — 55 — land 55 — 5 =1

e = l+l_:=%
and e; = 1+l—f'ﬁ:§

1 1 9 16
NOW:E—I_E_E—FE_I

Question16

Focus of hyperbola is (£3,0) and equation of tangent is 2x + y — 4 = 0, find the
equation of hyperbola. MHT CET 2009

Options:

A.4z% — 5y =20
B. 5z? — 4y% = 20
C.4z2 -5y’ =1
D.5z% -4y’ =1
Answer: A

Solution:

(+ae,0) = (+3,0)

= ae=23
2 2 _
Given, —ae =9
=}b2+ﬂ-2 =g
2r+y—4 =0

is the tangent to the hyperbola. .-,
(@ —a*(-27 -

= 42> b =16
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On solving Eqgs. (i) and (i), we geta® = 5,02 = 4

2
.". Equation of hyperbola is 3—52 — yT =1

=

42? — 5y? = 20
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