Ellipse
Exercise — 1(A)
Ql (O
Let the locus be an ellipse
Then PA+PB=4=2a
Where A and B are the foci

= a=2&2ae=3

Thus e = g < 1, hence our assumption is right.

Q2 (A

CA=a=3
Y
CF =ae=1

:}e:1 ﬁ:ﬁh
3 \

b*=a*(1- e ©

fi-t)-

—=b= 42

I\

Q3 (O

Let the point P be (v/6 cos0 , /25sin0)
Then, OP = 6¢os” 0+ 2sin” 0 = (2)°

= 4c0s°0 =2

=C0s0 =+

-



:>9:E
4

Q4 (A
$=@,),S5,=1,1), P=(1,3)
2a = PS +PS,
—2a=2\2+2=2(/2+1)

SS, = 2ae = 2ae=2

=>e= ! e=+2-1

«/§+1.
Q5 (B)

16X2 + 9y +32x +36y —164 =0

16(x +1)2 +9(y + 2)% = 216
Thencentreis(-1,-2)

Q6 (A

Point P is on ellipse then

a=5 & b =4

b® = a’*(1—¢e?)

If S, and S, are focus then, SP+S,P =2a=10
Q7 (A

Normal at any point (x, y,) to the ellipse bx* +a’y* =a®b” is

___:aZ_bZ

a’x b’y
X Y1

b2
Normal at (ae , —] is
a



:Ex—ay:az—b2

c
It passes through (0, b)), then
—ab =a’-b?
= b’ -a’=ab
= a’(l-e?)-a? =a’1-e?
= —a’=+1-¢€°

=e'+e’-1=0

Q8 (D)
F P is gets reflected along F, P. so PQ is normal
P(1.1)
F Q F,

NormalatP (1,1)is

2 lE)E

= 3x-2y=1
_(1

So Q=£3 : 0]

Q9 (C)

4x* +6y* =12



XC0sO ysin®

NN

1

SEEIRE

cos 0

01._
sin®

"

Mid — pointof Aand Bis C(h, k), then

B2

" 2c0s0’ ~ 2sin0

= 3k?+2h? = 4h%k®

= 3y* +2xX* =4x* +K*
Q.10 (D)

XZZ + y?Z =1

Let Pis (2cos0, ~/2sin0)

Slope of OP = tan™

tan 6
2

g

:>tan9:«/§

r=4cos?0+2sin?0 & sin?0 = %

_ 4,4 22
N3 3 B3
Q11 (A)

AB=3& 2 _2
BP 1

, coszezl
3



A(3cose | 0)
SoPis (cos0, 2sin0)

Let h=cos0O ; k=2sin6

2

Ellipse is x* + y? =1

a’=1 b?=4

e- pl_B
4 2

Q12 (A)

PA+PB=5

A=(2,1) & B=(5,5)give AB=5
Then from the property of ellipse, s = 2a
Q.13 (A)
x* +tan’ a+y’sec’ o =1

2 2

X
2 T yz =1
cot” o COSs” o

= a’=cot’a b? =cos’ o,

2b  2cos’a 1

a cota E

] 1
= 2cosasSino= 5

= sin2o0 =

N |-
U
Q
Il
|



Q.14 (O

2 2
IXx + my + n =0 cuts the ellipse X—2 + y_2 =1 at two points whose eccentric angles differ by g
a

Let the points be

A= (acos0, bsinob) B = (—asin®,bcos0)

:>§cos €)+E +Xsin 6+E —cosE:O
4 b 4 4

a
al _ mb :—n\/f
cos(6+ nj sin(e + TEJ
4 4
212 22
:%erk; =1 0032(6+E)+sin2(9+2):1
2n 2n 4 4

= a’l> +m°b? =2n?

Q.15 (O

Let Pis (acos6, bsin®) Normal at P

ax by

— a2 _b2
cos® sin®

P (acosB,bsinf)

c 8o L

2 2

Therefore R is (a
a

coso , 0]

PR :E\/b2 cos” 0+a’sin’ 0 = 2 re
a a

Q.16 (D)

x?+2y*-2=0



2 2
:>X—+y— =1
2 1

Tangent to this ellipse is y =mx + v2m* +1

As this is equally inclined to axis

So, m=+1
Thus tangents are

y=+ m~2+1 =+ x i\/§
Distance of any of three tangents from origin is equal to \/g

Q.17 (C)

2

2
Let at point P (h, k) line Ix + my + n = 0 touches the ellipse :—2 + é =1

bk
a’l  b’m
B
n
2
k:—bm
n
Sopis [ =21 Zb'm
n ' n
Q.18 (C)

Let chord joins (a, 0) and (acos6,bsin®). Let the mid — pointisP (h, k)

_a(l+cos0) K= bsin©
2 2

h

Eliminating a will get the locus.



This is the equation of an ellipse.

Q.19 (A)

2 2
X — 2y + 4 =0 is the common tangent to y? =4x and 7 + % =0

So put X =2y — 4 in equation of ellipse

v)? 2
@y-x)" ¥y _4

4 b?
y2
j— (y—2)2 + F =1

=vy? (1+é}—4y+3=0

D=0 = 16_12(1+b_12j =0

= b=43

By symmetry other tangent will be of slope = —

N |-

. Equationis y=— g + 4(%)+ 3



SL2)==+--1>0

©lr
NI

S(21)==+=-1<0

(RN
Al

S,(x,y)=x"+y’=9

S,(1,2) =1+4-9 <0

S,(2,1) =1+4-9<0

. P lies inside * C ’ and outside  E’
Q.21 (A

Area = %(Zae) x h=aeh

P

A

Area is maximum when h is maximum and equal to b, so maximum area is (abe)
Q22 (A)

X2 y2

a—2 + F =1

2
End point of latus rectum is (ae : %)

2
Equation of tangent at (ae , %j is

x(@e) , [ﬁjzl

a’ b* | b

When y = 0 {as tangent will instant at y axis}



Q.23 (B)
XZ y2
aap Tpr T
X?_ y2
2 alib? =5

Let the slope of common tangent is M. So equation of tangentto E, is

y =mx + /(@2 +b?)m? +b?

And equation of tangent to E,

y=mx + \/azmz +(@%+b%
Comparing both the equation we get

(@®> +b*)m? +b* =a’m’ +(a® + b?)

2
Sy = %x + \/az(%j + (a® +b?)

= by = ax+ va*+a’h’ + b’
Q.24 (A

Given equation is ~/3bx +ay = 2ab

2 2
Equation of tangent of the ellipse ;(—2 + § =1 at point P (acos6 , bsin0)is
X cos0 + Lsing =1.
a b

Comparing the two equations gives



C(2cos6, sinf)
(—2cosB . sind) :

= 1-sin0 = 2./3¢cos0

~11 43

Therefore sin9 = ey & cosf=——

13
Which gives B = ﬂ_—ll & C= %__11
13 13 13 13
L. BC = @
13
Q.26 (B)
2 2
Ellipse is  + 7 =1
25 16

—_Pi%coss, 45n8d)

7

¥
\" 255 N

Focus = (ae,0)=(3,0)




r is the shortest distance from S to P on ellipse
r* =(5c0s0—3)° + (4sin 6)

r’ =25c0s?0+16sin>0—-30cos0+9
2 - - - d 2
r° is minimum when . (r\)=0

=sin0=0cos0=1 =>r=2

Q27 (A)
2

2 aibo b=ay1l-e’
a

= 2a’(l-¢€°) =a’ +a’\1-¢’
= 2-2e° =1++/1-¢€°
= @1-21) =1-1 (L =e?)

= 47— Ah+1=1-2

= A=0 or X:E
4

A=0 =a=hb, hence ellipse will limit to a circle.

Q.28 (B)

_a2

tan®, - tan 0, = o

Slope of CA = gtan 0, =M,

Slope of CB = Etan 0, =M,
a

MM, =-1

. AB subtends 90° at center

Af(acos8 . bsin@)

B(acos8,. bcoss,)



Q.29 (D)

XZ y2
? + le

Let tangents be

bx cosa + atsino =ab .. (1)
bx cosp + aysinp =ab ...(2
Where a + B=h

(1) — (2) gives
bx (cosa.—cos) +ay(sina—sinf) =0

2bxsin 2P sin (B;a) +2ay5in0(;B CoS (OLZB)

Let point P be (acos6 , bsin6)

Then, tangents are

xcosE)ijsmE):1 Q)
a b

And xcosO+ysin6=a ... (2



Solving (1) and (2) we get y=0
Q31 (D)

Q

tan —

N

=h

=

tan -

N

(h.k)

b a

? Fe

-P.0) € P.0)

s(s—a) y (s—a)(s—c)_h
(s—b)(s—c) s(s—b)

(@]

= a—b = constant
= Locus is a hyperbola
Q.32 (C)

X2 y2
a—2+F=1

Let the equation of tangent be



X C0S 0O N ysin® _

1
a b
B
AB = \/azsecz 0 + b%cosec’0
d(AB) _
do
C

= a°(2sec)-secOtan 6 — 2b*(cos ech) cosecO cot O

a’  cos0xcos’0

b? ~ sin?6-sinB-sin 0

a’ cos*0

b2 sin‘

:>tan(9:\/E
a

2 2
AB. - \/a x(a+h) b (ab+ b) _ (a+b)
a

Q.33 (D)

2 2

Given ellipse is X Y
10 4

Chord is bisected at (2, 1)

Equation of chords bisected at (x,,y,)isgivenby T =S

2 2
X, Wi XY

a’ b?  a* b?

_x@ ,y9 _4 1
10 4 10 4

Hence required equation is 4x + 5y = 13

Q34 (C)

Equation of chord is




5cos(OHrBj + Xsinia—wj:cos[a—_ﬁj
a 2 b 2 2

P (0, c) is the point where chord cuts the major axis.

COS[OHB)
Hence Ecos(a—mj:cos(a—_Bj Or _\2 ) _2
a 2 2 (a—Bj c

cos 5

Taking componendo and dividendo

cosgcosE
za ZB:aJFC OrtangtanE=E
_sin% sinP a—c 2 2 Cc+a
2 2

Q.35 (A)

2
Equation of normal through to point (ae , b—}
a

b2
x—ae _ Y=
& b
a’ a
b?
_ 2
L ae):a(y_b_]
e a

Required equation is x—ey—e®a=0

Q.36 (B)

By property if (a > b), then product of perpendicular drawn from the two foci of an ellipse is b?

Q.37 (B)

Equation of tangent is y = mx+ va’m?® +b?



a®=18 b? =32

Substituting there values we get.

y:—£x+ 1816 x 32
3 9
4
=——X+8
Y 3
3y +4x =2y

Area of AOAB:%x8x6:24

Q.38 (C)
Equation of normal : X ﬂ =
cosO sino
2 2
Area = 1@ -b) sin0cos0
2 ab

Slope of normal

Etane :1:>tan9=E
b a

Area = —

(@ -bYsind ]
b

LS

1(@°-b°)* a-b _1(a°-b*)’

Q.39 (B)

2 2
y:2x+kistangentto% + yT =1

a’=5 & b’=1

2 @2+b?) a-b 2 (a?+b?)

equation of tangent : y = mx+ va’m® +b? , where m = 2

— k=+a’m’ +b? = [Bxd+1=+/21

B (0.6)
0 A(R.0)
2 2 g 4 4 A"
a’-b (o —@-bsind)

-



Q.40 (C)

Equation of tangent to x* +2y® =3 at (h, k) will be hx + 2ky = 3
Comparing with x — 2y + 3 = 0 gives

point of contact =(—1,1)

Q41 (C)

Let the equation of tangent be y=mx+m

i.e. y=mx +\/3m

If it pass through (1, 2)

=2=m+ m

=2m*+4m—-2=0 or m*+2m-1=0

Product of slopes is -1.

Q42 (C)

Let the equation of tangent be y =mx + m

If it passes through (h, k), then (k—mh)? =(a’m?*+b?)
=m?*(h? -a’)-2mkh+(k*—b?)=0

m,m, =tan 6, tan 6, =k’

K?—b?

k?—a? K

- y2—b% =k (x* —a?) is the required locus.

Q.43 (D)

Let the point be P(acos6,bsin0)

XC0s 6 N ysing
a b

Equation of tangent will be 1



<

Given equation of tangent is =~ — ¥ =2
a

o

By comparing them

cosE)zi & sinG)z_—1 =0=—

V2 J2 4
Q44 (D)

2 2
Polar of (h, k) w.r.to the ellipse XT + VE — 1 will be %X + % _1(T=0)

Equation of given polar is 2—2 + X

Comparing terms we get

h=-2 g k=-2
5 5

Q45 (B)
Polar of (X1, y1) W.r.to x* +2y® —4x+12y+14 =0 will be

4(x+x) _ 12(y+yy)
2

+14=0

XX, +2yYy, —

Given equation of polaris y=x+2

Comparing terms we get x, :g & y, = _717

Q.46 (B)
2x+3y+1=0,x+y+ k=0 are conjugate lines w.r.t. 3x2 + 4y2 =12,

Hence pole of 2x + 3y + 1 = 0 w.r.t. 3x2 + 4y2 =12mustlieonx +y+k=0.
Polar of (h, k) : 3hx + 4ky =12
Comparing with 2x + 3y + 1 = 0 gives

sh_4k_12

or h=-8,k=-9
2 3 1



Substituting these in x + y + K =0 gives K = 17.
Q.47 (B)

Let the mid — point be (X, , ;)

Equation of AB: T =S

XY X Y

2 _3 _ 3

1 1 2
6

Le. X, = &yl:g

Q.48 (B)

PS+ PS, =2a

PS?+ PS? =S

P(0.b)

S(—ae.0)

a’e’ +b? +a’e? +b? =4a%?

= 2b% = 2a%?



_pto 1l

2 2
Q49 (B)

=4 = a=2

Now 1—b—2—£:>b—\/§
\/ 4 2

2 2

. equation of ellipse is X Y
4 3

Given e=l &
2

oD |

Q.50 (B)

’ 2
a’ b —+a’-b?=ae

Now focus is (0, va?—b?)i.e. (0, ae)

2

And directrics is y = a =y=-
’aZ _b2
. Equation of the ellipse is b_ + y_2 =1.

a
Q.51 (D)

2a=8 & 2ae =4 gives a:4&e:%

Hence b:4,/1—% -2.3

Required area = mab = 8/3n

Q.52 (B)

1
e==



FM= = —
2 2
M

FM = E—ae

e
6 a
— =|2a — —
2
a=2J2

Let center be C (a, B), then CF = ae = /2

Slope of CF x Slope of MN = —1 gives ;i =-1
a —

=o+p=3

CF =2 = J(0-1? + (B-2)°
=p=3and a=0
Therefore C= (0, 3)

Q53 (C)

=342

FM=|1—2—5|=

6
V2 | V2

[T

F

LA

(1.2) C(o.B)

M

—a=22

The equation of other directrics is x—y+i =0

|%+5|  2a 42
-1

2

Lh




|L+5| =16

A=1 o ArA=-21

Required equationisx -y + 11 =0

Q.54 (A)

From above problem. Let F' be the second focus. Let its co — ordinate be (h , k).

slope of FF' =slope of MF

:Ez_l
a-1

=(B-2) = —(a-1)
=>oa=-B+3

FF' = 2ae

= (a1 +(B-2)" = 4x SX%

:>2([3—2)2:8
=B=4,0
=a =-1,3
F'M = ae+E
e

Co —ordinates of F'=(-1, 4)

Q55 (A)
2 2
Given ellipse is x2 + y2 =1
cota  COsS“ o
2
Latus rectum = 1 =,/1- COSZ o
2 cot” a
1 T
Hence cosoo = — = o = —
2 3



Q.56 (C)

2 2

Given ellipse is XT +

9

Hence e = /—ﬂzﬁ
9 3

Distance between directrices = 2x3 = E
E
3
Q.57 (C)
2 2
X_ + y_ =1
1 9
placost, bsinf)
|
|
|
I_I
(—ae.0} (ae . 0)

Area APSS' = % x bsin® x 2ae

= % 2abe sin® =abesin®
Maximum Area = abe = 4 x 3, [1— % =37

Q.58 (D)
Center (0, 0)

Let the equation of tangent be

y=mx + va’m? +b? .. (1)

Equation of circle x*+y* =r?



The equation of tangent

y=mx + ry1+m?’ .. (2)

Comparing (1) and (2)

ryV1+m? =+a’m?+b’
=r’+r'm?* =a’m’ +b°

=m?(@® —r’) =r’ —p?

X y

— +=—=1 . (1
2, % W
V3

Let the point of contact is P(acos6 , bsin6)

: X y .
Equation of tangent —cos + Bsm 6=1 ..(Q)
a

Comparing (1) and (2)

B3

cosf=— & sinez1
2 2

= 0=

Q.60 (C)
SS, = 2ae =+/36+64 =10



ae=5
center = (6, 8)

cm=a




