Ellipse

Questionl

2
The eccentric angle of the point P(—6, 2) of the ellipse Z_’—; + ‘11’—6 =1
is MHT CET 2025 (5 May Shift 2)

Options:
A. 30°
B. 135°
C. 150°
D. 120°

Answer: C

Solution:

Step 1: Recall the definition

For an ellipse in standard form

=]
[3=]

&

2

¢*|2L':“

=)

=1,

=

any point on it can be written parametrically as:

r—=acosll, y—=bhsind,

where  is called the eccentric angle.

Here, a® = 48 —= a — VA48 = 43, P =16 — b= 4.
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Step 2: Plug in the coordinates

Point is P(—6, 2).
5o,

—6 =acosf = 41/5-‘:05 a,

2 —bsinf = 4sinf.

Step 3: Solve for cos # and sin #

cosl =

—6 —6 —6 3
_ = o~ —0.866 ~ _£,
V3 4-1.732..  6.928... 2

2
sinfl = — = 0.5.
1 2 5]
So:

cosfl = —

“[%

1
inf = —.
8511 9

Step 4: Identify the quadrant
o cosll < 0,8inf = 0 = Quadrant Il.
» The reference angle forsin — 1,2 and cos — \/ﬁ_ﬁ? is 30°.

* |n Quadrant ll, angle is:
f = 180" — 30" = 150",
Final Answer:

# = 150

The correct eccentric angle is 150° (Option C), not 30°

Question2

The tangent to the ellipse 92> + 16y*> = 288 making equal intercepts
on the co-ordinate axes intersects the X -axis and the Y -axis in the
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points A and B respectively. Then A(AOAB) = (where O is origin)
MHT CET 2025 (26 Apr Shift 2)

Options:

A. 22—5 sq. units

B. 25 sq. units

C. % sq. units

D. 25+/5 sq. units

Answer: B
Solution:
Ellipse:
2 9
0z +16y2 — 288 — — 4+ ¥
! & ~ 32 718

Line with equal intercepts: & + y = k.

Substitute y — k — x — quadratic in .

For tangency, discriminant = 0 — gives k2 = 50 —= k = 5+/2.

Intercepts: (k,0), (0, k).
Area of AOAB = 1k? = 1 .50 = 25.

Final Answer: 25 sq. units.

Question3

The eccentricity of the curve represented by x = 3(cost + sint),
y = 4(cost — sint) is MHT CET 2025 (25 Apr Shift 1)

Get More Learning Materials Here : & @ &) www.studentbro.in



Options:

V7
ALY

7
B. &

S

C.

»Jk|§'

D.

Answer: A

Solution:

Given:

x = 3(cost +sint), y = 4(cost — sint)

»I‘“ ~=-I'“
l\.-

+
+

SR
|_.

So ellipse: a® = 32, b* = 18

Answer: g

Question4

The foci of the conic 2522 + 16y? — 150z = 175 are MHT CET 2025
(23 Apr Shift 2)

Options:
A. (0,+3)

B. (3,43)
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C. (0, +5)
D. (5,4+5)

Answer: B

Solution:

Step 1: Arrange in ellipse form
2527 — 1502 + 16y = 175.
Factor 25:
25(x* — 6x) + 169° = 175.
Complete square:
2? — 6z = (x — 3)° — 9.
So:
25((z — 3)* — 9) + 16y* = 175.
25(x — 3)% — 225 + 16y° = 175.

25(x — 3)* + 16y° = 400.

Step 2: Put in standard ellipse form

(z—3)% 4
16 25

This is ellipse centered at (3, 0), with major axis along y-axis since 25 > 16.
So:

a’ =125 b2 =16, a =5, b= 4.

Step 3: Find eccentricity and foci

e —at - =25-16=9 = ¢=23.
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Foci (along y-axis):

(3, +¢) = (3, +3).

Final Answer:
The foci are (3, +3) (Option B).

QuestionS

The foci of a hyperbola coincide with the foci of the ellipse

g—; + %2 = 1. The equation of the hyperbola with eccentricity 2 is
MHT CET 2025 (22 Apr Shift 2)

Options:

x? y2 -
A. o T= 1
z? y2 .
B. T 1= 1
2 y2 _
C. %16 1
x? Z/2 _
D. E — ﬁ — ].
Answer: B
Solution:

Step 1: Foci of the ellipse
For ellipse ;—j + & =1

1
o al =25

« =9 — bh=323

o = B,

Focie” —a” — b =25 — 0 =16 —> ¢ — 4.

So ellipse foci: (+4,0).
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Step 2: Hyperbola with same foci
. R
Equation of hyperbola: 7z — 37 = 1.

Here focus distance: ¢ — ae.

Given eccentricity e = 2, ¢ = 4:

Soa’ = 4.

Step 3: Find b

ot = 16=4+0 = b =12

Step 4: Final equation

— - — = 1.
4 12

Final Answer:

The hyperbola’s equation is

9 3

Ty
| 12

(Option B).

Question6

The equations of two ellipses are be %2 + %2 = 1 and g—é + z—z =1.If

the product of their eccentricities is ?, then the product of the

length of the major axis and minor axis of the second ellipse is
MHT CET 2025 (20 Apr Shift 2)
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Options:

A. 125

B. 720

C. 6420
D. 48+/5

Answer: D

Solution:

EIIipSE1:%—%—l—-a—2,E}—ﬁ, €] =

=

, .
- LE L - e )
Ellipse 22 5z + 5z = 1—-a =160, e; = \ 1— -

V2

Given ejeq = 57

L oo V2 _ 2
ﬁ"(.-ﬁ— 3 ::‘f_-z—au

Sol— B _ 4592 = 20, b=2V5

Major axis = 12, minor axis = 4-»/3.
Product = 48\,/5.

Answer: 481,/5.

Sl

Question7

The eccentricity of the ellipse 9z% + 5y — 30y = 0 is MHT CET

2025 (19 Apr Shift 2)

Options:
1
A 3

2
B. 2

Get More Learning Materials Here : &

@g www.studentbro.in



3
C. =

4
D. 3
Answer: B

Solution:

Step 1: Rearrange
0x” + 5(y" — 6y) = 0.
Complete the square:
y' — 6y = (y—3)* — 9.
Son
92° +5((y — 3)°—9) = 0
92" +5(y — 3)2 — 45 =0

9z% + 5(y — 3)% = 45.

Step 2: Standard ellipse form

SoaZ =19, b* = 5.

Major axis along y-axis.

Step 3: Eccentricity

I
-=:“-—-_
=
|
Sl
ba| B3
I
-::—-__
[a—
I
oo
I
-—
o]
I
alea

Final Answer:
Eccentricity = % (Option B).
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Question8

An ellipse has OB as semi-minor axis, S and S’ are foci and angle
SBS’ is a right angle. Then the eccentricity of the ellipse is MHT

CET 2025 (19 Apr Shift 1)

Options:

A.

w

o O
o= §| §||H |~

Answer: B

Solution:

Step 1: Recall ellipse properties

Ellipse:

Foci: (£e, 0), with ¢ = a® — b%.

Eccentricity: e = =,

Here, OB = b (semi-minor axis).

Step 2: Condition from geometry

At B(0,b), angle ZSBS" = 907,
That means triangle SB S’ is right-angled at B.

By Pythagoras:

SB? +
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But ellipse symmetry — SB = §'B. So:

28B* = (2¢) = SB* = 2¢%

Step 3: Express 5B
Coordinates: S(e, 0), B(0, b).

SB? — &2 + b,
Lo

b o
2+ =207 = B =l

Step 4: Relation

. a2 2
From ellipse: ¢© = a® — b°,

But we also found ¢© = b,
So:

a® = b + ¢ = 21,

Step 5: Eccentricity

L
‘- il \/Eb - V’E
Final Answer:
Eccentricity = ﬁ (Option B).
Question9
2
If e; is the eccentricity of the ellipse "Z—z + ?2—2 = 1,a > b and ey is the
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eccentricityof the hyperbola Z—z — Z—j =1, then e} + e2 = MHT CET
2020 (20 Oct Shift 2)

Options:

A.2

B.4

C.1

D.3

Answer: A

Solution:
€ = v"].—z—z Eq = \."E]."'z—:
el +el =2
Questionl10

If B is end point of minor axis of the ellipse
b’z? + a’y® = a*b?(a > b) and S andS' are foci of ellipse such that

ASBS' is an equilateral triangle, then eccentricity e = MHT CET
2020 (19 Oct Shift 1)

Options:
1
A 5

1
B. 3
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3
c.?
4
D. %

Answer: A

Solution:
Correct option is A
Given S(—ae, 0), T(ae, 0), B(0, b)
As STB is an equilateral triangle
In ATOB

o _ OB
tan 60° = o8

_OE _ b
ﬂ_ﬂﬂ_m‘

(v3ae)? = b?

3a2 (1—2—) _ p?
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Questionll

The eccentricity of the ellipse y* + 4z? — 12z + 6y + 14 = 0 is MHT

CET 2020 (16 Oct Shift 2)

Options:

V3
A

1
B.\/§

C.

| =

1
D'\/E

Answer: A

Solution:

The eccentricity of the ellipse y2 + 4z2 — 12z + 6y + 14 =01is %

Given ellipse,

y? 4+ 422 — 12z + 6y +14 =10
4z — 12z + 1y + 6y +14=0
4(z? -3z +3) +1 +6y+9=—-14+9+9

4z —3)" +(y+3? =14

A% )
(: l?) 4+ ['!i"f] —1

Here,a? = 1,0 =4

,'_E:Hl—i—:

_ _ 1
£=4/1 y
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Question12

If CP and CD is a pair of semi-conjugate diameters of the ellipse
2
X— +35 =1, thenCP? + CD? = MHT CET 2020 (15 Oct Shift 2)

Options:

a’+b?
A%

B. a® + b?
C.a% — b

a?—b?
D. &

Answer: B

Solution:
The coordinates of P and D are (a cos 8, bsin#) and {a. cus{% + E’), bsi_u[% + E‘)) respectively.
. CP?24+CD? —a%cos?f + b2 sin? 0+ a?sin? 0 + % cos2 @

= (CP*4+CD?=a®+ 1

Question13

2
If foci of the ellipse Z + £~ = 1 (b? < 16) and the hyperbola

b2
2 _ ¥ _ L coincide,then the value of b is MHT CET 2020 (15
Oct Shift 1)
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Options:

A. 4
B.9
C.14
D.7
Answer: D
Solution:
2
Given hyperbola is, 1"712;1 — g—l = 2—15
SN <

144/25 ~ 81/25
2 _ 144 12 _ 81  _ b? _ 81 __ 15
=a” = 5, b _2576_\/1+a2_\/1+144_12

.. foci of hyperbola are (+ae, 0) i.e (£3,0)Now given ellipse

.z yz_
2 _
= a“ = 16

Assume eccentricity of this ellipse is e then its foci are
(+ae’,0)1i. e (+4€’,0) Given foci of given hyperbola and
ellipse coincide

3
:>4e’:3:>e’:Z

For ellipse, using eccentricity relationship, e = 1 — 2
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Question14

The co-ordinates of foci of the ellipse 16x> + 9y* = 144 are MHT
CET 2020 (13 Oct Shift 1)

Options:

A. (£7,0)
B. (0, £/7)
C. (£7,0)
D. (0,+£7)
Answer: B

Solution:

Center is (0, 0), focii are (0,+/7) and (0, —+/7)., major axis is along y-axis and is 8 , and minor axis is
along z-axis and is 6 .

Explanation:
2

Note that equation 16z2 + 9y? = 144 by dividing each term by 144 can be written as z—: + % =1

] ]
As the standard equation is of the form £ 4 2 — 1, centeris (0,0).
i b

In this equation major axis is along y-axis and is 2b = 8, and minor axis is along & axis and is 2a = 6.

As a = 3 and b = 4, focii are given by +1/4% — 3% = +4/Tie. (0,+/7) and (0, —/7)
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Questionl5

The eccentricity of the ellipse given by the equation
922 + 16y? = 144 is MHT CET 2020 (12 Oct Shift 2)

Options:

Aﬁ

4

B.

NI

C.

& &

D.

u>|§'

Answer: A

Solution:

9x? + 16y? = 144

. : L ox2 | 16y° 144
Given equation of an ellipse is= 147 + 744 = 1w

x2 y?
” 16 9 1
Here, a? = 16, ¥ =9 [ a’ > bz]

.". Eccentricity (e) = 4/ _Z_z: 1_%: 1_76:4.

Question16
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The length of the latus rectum of an ellipse is

and eccentricity is

%, then equation of the ellipse is... MHT CET 2019 (Shift 1)

Options:

x? ?JZ
A.—5—|—?:1

2
B.-+4 =1

C.Z 4+¥ =1

V]

D.Z 4% =1
* 16 9

Answer: B

Solution:

= a

- b? = 2(5)= 9 [using Eq. (i)]

5

.. Required equation of ellipse,

22 ¥
s T =1
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Question17

From point P(8,27) tangents PQ) and PR are drawn to the ellipse

%2 + %2 = 1. Then, angle subtended by QR at origin is MHT CET
2011

Options:

-1 2v8
A. tan o

1 4V6
B. tan 65

_1 82
n1 &2

C. ta 65

D. None of these

Answer: D

Solution:

Equation of chord of contact QR is

x y
8 4+27 9_1
= 2r+3y=1

Now, equation of the pair of lines passing through origin and
points (), R given by

(% +%) = (2 +3y)?
= 9z° + 4y® = 36 (42° + 12zy + 9y°)
= 13522 + 4322y + 320y2 = 0
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.. Required angle 1s

4 2,/(216)2-135-320
455

—1 8v2916-2700
455

—1 8v216
455

_1 486
455

= tan

— ta

— tan

— tan

Question18

The sum of focal radii of the curve 902% 4 25y = 225 is MHT CET
2010

Options:
A.5

B. 10
C.6
D.3

Answer: B

Solution:

Given curve is 9z° 4 25y? = 225=
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Here,a = 5,b = 3...  Sum of focal radii = 2a = 10

Question19

The equation of tangent to the curve 9z2 + 16y> = 144 which makes
equal intercepts with coordinate axes, is MHT CET 2010

Options:
Az+y=2>5
B.z+y=16
C.z+y=15

D. None of these

Answer: A
Solution:

Given curve is 922 + 16y? = 144

CL‘2

2
y
eI A
=~ 169

Let the equation of tangentisz +y = k= y = —x + kltis
a tangent to the given curve if
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2= a?m? + b2
= kK =16(-1)2+9

= k=45
.. Required equations of tangent are

T+ y=3I5

Question20

If 4z — 3y + k = 0 touches the ellipse 5% + 9y? = 45, then k is
equal to MHT CET 2009

Options:
A. £+34/21
B. 3v/21
C. —3+21
D. 2v/21

Answer: A

Solution:

3 z
Ifline 4z — 3y + k = 0 touches the ellipse 5 + y? =1, then

E=Vox () +5=+v21

—=

==

k= +3,/21
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Question21

Tangent to the ellipse g—; + % = 1 having slope —% meet the

coordinate axes in A and B. Find the area of the AAOB, where O is
the origin. MHT CET 2009

Options:

A. 12 sq unit
B. 8sq unit
C. 24 sq unit
D. 32 sq unit

Answer: C

Solution:

3

Equation of tangent with slope — < 1s

3

y:—Zw+c

According to condition of tengency.'.

2
c=4/32 X (_—3) + 18

= /18 + 18
=6
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3
y=——c+6

4

= 4y +3r =24

It meets the coordinate axes in A and B. .". A = (8,0) and
B = (0,6)Required area = + x 8 X 6 = 24 sq unit

Question22

2
If the line = cos a + ysin o = p be normal to the ellipse z—z + 5 =1,

then MHT CET 2008

Options:

A. p? (a2 cos? a + b? sin? a) =a® - b?

B. p? (a?

P (
C. p? (a? sec? a + b% cosec? ar) = a? — b?
P (

cos? a + b? sin? a) = (a2 — b2)2

D. p? (a?sec’ a + b? cosec’ a) = (a® — b2)2

Answer: D

Solution:
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. 2 "!.l':!
The Equatlﬂn of any normal to F + b

— = lis arsec ¢ — bycosec ¢ = a® — b?

.. (i)

™ 2
The straight line  cos a + ysina = p will be a normal to the ellipse :—2 + z—z =1, ifEq. (i) and

T cosa + ysina = p represent the same line.

asec  —beoosecdp  a® B
oS sin a —p
=  Ccosg = °F

(a® b*)cosa’

bp

SN = ) mma

sin¢ + cos?gp =1

B2p? N a’p? _
(a? 62}2 sin® (a® szz cos? o

= p* (b* cosec® a + a?sec’ a) = (a® — '52)2

Question23

The parametric representation of a point on the ellipse whose foci
are (—1,0) and (7,0) and eccentricity 1/2, is MHT CET 2007

Options:

A. (3 + 8cos6,4+/3sin )
B. (8 cos 6, 4v/3 sin 6)

C. (3 +4+/3cos 0, 8sin0)

D. None of the above

Answer: A

Solution:

Distance between two foci, 2ae =7+ 1 = 8-,

ae = 4
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o o _1 :
ce= 2glven

b2:a2(1—e2):64(1—i)
=48 =b=4V3

Now,

.~.Since, the centre of the ellipse 1s the mid point of the line
joining two foci, therefore the coordinates of the centre are
(3,0). .. Its equation is

@-3°  (W-07 _
£ (43

Hence, the parametric coordinates of a point on Eq. (1) are
(3 + 8 cosf,4+/3sinh).

Question24

A common tangent to 9z? — 16y = 144 and 22 + y? = 9, is MHT
CET 2007

Options:

A.y:%va%

By-3[m—|——
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C.y= 2\/§x+15ﬁ

D. None of the above

Answer: B

Solution:

Let y = mz + ¢ be a common tangent to 922 — 16y = 144 and 2 + y2 = 0.
Since, y = mx +c  is atangent to 9z% — 16y = 144

s =adm? -V =2=16m>-9 ...

Now,y = max +cisatangenttoz? + 3> =9 -, 2= =3 = ¢* =9 (1 +m?)
From Egs. (i) and (i), we get 16m? — 9 = 9 + Om?

= m::l:.‘}\/g

Cn putting the value of m in Eq (i), we gete = :I:%

Hence, y = 3‘/%3 + l—f? is a common tangent.
y

Question25

2
The foci of the ellipse % + z—z = 1 and the hyperbola % — g—l = 21—5

coincide, then the value of b* is MHT CET 2007
Options:

Al

B.5

C.7

D.9

Answer: C
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Solution:

Given equation of ellipse is

Here,a? =16 =a =4

_ b2 V16 — b2
a 16 4

.. Foci of ellipse are (+ae, 0)ie, (i\/ 16 — b2, O) . Also, given

2 2
: ezt Yy 1
equation of hyperbola 1S 747 = 5= Here,

= (e

,/1+—
a’

.. Foci of the hyperbola are (+ae, 0)ie, (£3,0). According to
the given condition, foci of ellipse = foci of hyperbola

V16 —b2=3= b =7

Get More Learning Materials Here : & @ &) www.studentbro.in



