ELLIPSE

EXERCISE - 01

CHECK YOUR GRASP

X
3. Given §= cost + sint & LA cost —sint

4 9.
Squaring these two,

2
= %21 + 2costsint ... (i)

2

Y - 1_-2sintcost ... (i)
16
Adding (i) & (ii)
2 2 2 2
X_+y_: = X—+y—=1
9 16 18 32

5. Here S is (3, 3) & S' is (-4, 4).

= SS'=./50 = 2ae ... /\ 11.

332 +4+2 =2a

742 = 2a Qo0 (ii)
From (i) & (ii)
_5
77
6. Since major axis is along y-axis.
Equation of tangent is x = my +/b’m? +a°
lope of tangent - -3
= —_——= — : | E——
slope of tangen 3 m 2
Hence equation of tangent is 4x + 3y = 24
Xy
—+==1
or '3

Its intercepts on the axes are 6 and 8.

1 13.
Area (AAOB) 25 6 8 = 24 sq.unit.
7. Let any tangent of ellipse is
xcose+ v sin O 1
4 3
15.

4 3
Let it meets axes at A| ——,0 | & B| 0,—
cos0 sin O

Let mid point of AB is (h, k) then

4 3
2h=——, 2k =
cos6 sin®
Since cos?0 + sin?0 = 1
16 . 9
4h?  4Kk?

= 16k*+ 9h? = 4h%k?

Hence locus is 16y? + 9x2 = 4x2y?,
Let equations of tangent to the two ellipses are

y=mx £@%+b) m?+b*> ... (i)
Y s e e SRR o

On solving (i) and (ii) we get m =i%

Put solve of m in (i) to get the answer.

Equation of tangent at P

xcos® ysin®

A I Sy
a b

Equation of tangent at Q
xcosO + ysin® = a

1 (@)

xcos® vy

+=sinf=1 ... (ii)
a a
(i) - (i)
1 1
sinf| ——— =0
7 [b a]
=y=0 [sin @ #0 ; a#b]
b2
Positive end of latus rectum is (ae, —)
a

.. Equation of normal is

2 2
a’x bay 2

ae b?

=>x-ey-¢ea=0

Equation of normal at P (3cos 0, sin 0) is

3x secH - ycosecb=8 ... (i)
Now equation of diameter through Q is
3ycosb +xsinO=0 . (ii)

Solving (i) & (ii) we get intersection point R,
[1—2cos G,jsin 6]
5 5

Let (h, k) be mid point of PR then



2h =25—7 cosB, 2k =% sin@. 20. Given slope of common tangent m =§.
Now cos?0 + sin%0 = 1 Equation of general tangent to y* = 4x is
1
. LJFL:l y=mx + — ... (i)
" (2.7 (0.1)
. o 1 1. .
. Locus is ellipse. = y= —X+2 m = ) in given equation
2
17 e=.1 3 _ 2 On comparing with given equation,
’ 5 5 we get k = 4
2 2
. _ _ X
S8 = (\/5’ 0),S, = (_\/5’ 0 Equation of tangent of _2+y?:1 is
a
Equation of tangent is y = mx +./5m2 +3
y=mx * 32n24,3 ... (ii)
—J2m —/5m? +3| On comparing (i) & (i)
SlFl - 1+m2 | 1 2 92
—=tam“"+3 . (iii)
m
x/Em—\/5m2+3| = a?=4 = a=12 ... (iv)
F =
SE em | 1
Using (iii) & (iv) we get m = iE'
5m* +3 —2m” : ;
Now (S.F.) (S.F.) = =3 So equation of other common tangent is
ez (1+m?) ' X+ 2y +4=0.
EXERCISE - 02 BRAIN TEASERS
1. Equation of tangent of ellipse is V2ax —\/Eby =a% —b?
U= mX £.32m2 b2 e (i) T .
a
Given equation is x-2y + 4 =0 ......... (ii) K P( EE)
Since (i) & (ii) are same, comparing them, we get 5 .
1
1
=>4 — +b2=4
b 4 5 —/2ab
= b=%3 Now OT =735 5
Equation of tangent of parabola a’+b
1 e -bY)
y=mx +— .. (iii) and ON = \/Em
By (i) & (ii) 2 _ 2
1 Area of rectangle = OT. ON =%
a” +
m?2 = a'm’®+ b’ 6. Co-ordinate of point P(acos, bsin).

1
on solving it we get m = % Y

1
withm=—§wegetx+2y+4=0

which is other equation of common tangent.
X2 y2
3. Let equation of ellipse is —2+b—2 =1
a

i o
Equation of tangent at P acosz, bsin—| s

4
X Y_Jz
a b
Equation of normal at P is

Also, PF, + PF, =17 ... (i)

fﬁ(\m)

1
Given - PF.PF,=30 = PF PF,= 60 ... (i1

From (i) & (i) PF, = 5 & PF, = 12
.« (FF) = (PF)? + (PF)’

= 52 + 127 = FF,~13



7. Equation of normal at P is

Hacos), bsing)
axsech - by cosecO = a?- b? ... (i) B,/2 %\
2ot Y aep ) A
Q= k cose,O) 'R ELO’_ smeJ NI S
a b (—ae,0) (22,0
Let middle point of QR be S(h,k).
2 1.2 2 1.2
2h =2 b .cos® ; 2k = _2 bb .sin© Now by sine rule in APSS'
a
) SP _ S'P _ SS'
2h = ae®cosO 2k = _abe sin @ sinff sina  sin[r— (o + )]
SP +S'P SS'
—2bk or . . =
cos® =— ...(i sin® =—— ....(ii) sinB+sina  sin(o +p)
ae a‘e
S & add (ii) & (i) 2a _ 2ae
quare & add 111, or sinB+sino  sin(o + )
2 21,2
42h4 +4atzeli -1 25in[a+ﬁjcos[a_ﬁj cos o=p
ae 1 2 2 2
2 2 2 2 or —= =
= X + J =1 = X_2+ yz =1 € 251n(a+B]cos(a+B] COS(MJ
(ae?)" (a%?)’ A" B 2 2 2
L2 [2v) 1-e o« B
= = tan— tan — [By C & D]
) 22 o2 . l+e 2 2
a
where | A = ae & B = 20 =7€ 14. (a) X, T X[T, X, = xlr2 and so
B> A Y, = Y1, Y, = y,r?
x; vy 1 X y; 1
A? a‘e’.4b” ! !
o= 1 s - A= X2 Yo 1l=xyr yyr 1
B 4.a%e 1 9 9
X3 V3 xr°oyro 1
b2
= 1 _a—2: e2 = e' = e [RB—)R3—rR2, RZ_)RZ_rRll
1
10. By definition of ellipse *1 91
=0 0 1-r=0
PS+PS':2alfa>b 001_r
PS + PS' = 2bifa <b Hence points lie on a line i.e. they are
and SS' = 2ae collinear.
EXERCISE - 03 MISCELLANEOUS TYPE QUESTIONS
Fill in the blanks : Match the column :
2.  From the definition of director circle, locus of point 1. (A) O9x*-4x+4)+8\*-2y+1)=28+36+8
is the director circle of the ellipse, = Ok - 2 + 8y -1)* = 72
ie. 2 4 y2 =52 4 b2 _ 2 _ 2
l1.e. X v a - (X 2) +(y 1) -1 (2,6)
Ah, K 8 9 (2,4
Minimum distance of
(2, 6) from the ellipse is
C 2 & maximum distance 2,1

of (2, 6) from the ellipse
is 8

22



2 2
(B) (Bx+4y) N (4x —3y) -1
225 100
(3x+4y]2 (4)(—35}]2
5 + 5 =1
9 4
912
(5, )
B3=0 3x+4y=0
. (2 1_2] o
Point 55 lie on line 4x - 3y = 0

Minimum distance = 0
Maximum distance = 6

(C) C :x*+y* =
C2 s x2+ y*=6
C, : x>+ y*=12

GM of 3, 6, 12 is (3.6.12)'% = 6
1%
D —+—=1
(D) n
(0, 2 cosedd)

P(dcosb, 2sind)

N
\\/ (4sech,0)

equation of tangent at P is

xcose+ysin9 _
4 2

1

xcosO + 2ysin® = 4

Area of triangle

A= 1.4 sec0.2cosec =
2 sin20

minimum area = 8 when sin20 = 1

Assertion & Reason :

3.

X+ y?2+xy=1

Replacing x by -x & y by -y we get the same
equation.

.. Centre of conic is (0, 0) and every chord passing
through the centre is bisected by the point. Hence
st. I & st. Il both are true & st I explains st. II.

Comprehension # 1

2ae = 4
2a =6
e=2/3

b%= a?(1-e?

=9(1 i)
9
=5
2 2

.. Equati f elli is —+—=1

quation of ellipse is o

1. If ZBAC = 90 then locus of A is the director circle

of the ellipse.
x2+y?=14

2. Let A be (h, k) then chord of contact PQ is

hx k
_X + _y — 1
9 5
Homogenizing the equation of ellipse

2 2 2
x v _(hx ky
9 5 9 b5

Z(E_lJ {Ei} 2nk
181 9) "V |25 5) " 357

coefficient of x? + coefficient of y?2= 0

h 1 k* 1
———+—-—=0 = 25x?+ 81y* = 630
81 9 25 5
3. Chord of contact of A(h,k) is
hx Kky
—+—==1 . 1
5 s (1)

Comparing (1) & (2)

h _ k _ 1
3C05[a2+l3) \/gsin(a;:ﬁj cos[az_Bj
h k 2

3cos(a;BJ ) \/gsin(agﬁj V3

(a_BJL (a+p) Bk
cos 2 2\/§ ; sm[ 5 j—z\/g

2

x> 3y°

X242 11 =52+ 9¢%= 60
12 20



EXERCISE - 04[A] CONCEPTUAL SUBJECTIVE EXERCISE

2 2
S (PD)? = ~PE.PF
25 16 2
Si int (7-2 01, o) lies inside the ell e =2 et et o
ince poin 7 % ) lies inside the ellipse, 2 | J2 || J2 |

'.Sl<0 4k2:_(h+k—a)(h—k+a)
2 — _ 2 _ _ )2

—~ 16 (7 - %Ot)2+25.a2 < 400 4K = {1’ - (k-a)?)

4K? = ~(h? - K2 + 2ak - a2}

= (28 - ba)? + 2502 < 400

= 5002 - 2800, + 384 < 0 h® +3k® +2ak—a® =0
= 2502 - 1400 + 192 < 0 .. Locus of (h, k) is
12 16 x2+ 3y + 2ay -a2=0
Soe | = —
5 5 ,
a
10. Equation of auxiliary circle is x>+ y?= a? ....(1) x? + 3(y* + gay + 532) =a’ +?
Equation of tangent at point P (acosa, b sina)
X Y 2 1 2 4a’
is ;cosa+gsina=1 .2 x>+ 3y + ga) )
Equation of pair of lines OA, OB is obtained by 1
homogenous equation of (1) with the help of (2) 2 (y+=a)’
2 5+ 5 1
2+ 2 = 2(icosa+zsina) 41 41
Xyt =at | b 3 9
A
o F F \f
B
O 13. P(acosf,asinf) & Q(bcos0,bsinbd)
h = acos0, k=bsinO
.. locus of R(h,k) is
i 2 (k)
. (1—cosa)ye- 2yasinacosa (1 -Z_sin aj Q
b b /
But £ AOB = 90 £
Coeff. of x2 + coeff. of y*= 0 J
a2
1-cos?o + 1 —b—zsin2 a=0
X2 vy
2 12 2 2 4+ =1
= l:b—zbsinz o = 12%311‘12 o a2 b2
a‘(l1-e9) b>a
= e =(1 + sina)"? Foci (0, be) lies on inner circle, then b%? = a?
12. A0,a) ) z
A = e*= e
2
2 - 1_b_2
foci lie in the inner circle then
2 2
-1-2 [a = be]

b b’



Let point is P (acos6, bsin®).

a? 1 a 1
b—2=§ = gzﬁz e Equation of normal at P is
Tangent at point (t2, 2t) on parabola y? = 4x is axsect - by cosec = a’-b”
ty=x+t*2 . (i) P
Normal at (v/5 cos $,2sin¢) on ellipse 4x*+5y*=20 /C‘%
G N
is /5 xsecd —2ycosech =1 ... (ii) \Z/
(i) & (ii) are same lines, hence by comparing
5 -2 1 X y
T iend 12 = 2 j2 t—= = =
cos¢ tsing t (@ —=b%)cos® —(a“—b*)sinO
= cosp=-5t2 (i) a b
o2 It meet major and minor axis at
sing = e (iv) G((az ) . O\\ a?—b?) |
Square & add (i) & (iv) we get L a cosY, J and g | 0, b sin 0
R 1 t=0 respectively.
‘/g’ 2 22
(a? —b?)
-1 .. (CG)? =L J cos?0
whent=— tanp = -2 = ¢ =7 - tan'2
J5
1 ) ; o (a8 -b?) o
—\/g,tand)—Z = ¢=m+tan'2 an (Cg)—k b J sin
t=0,¢=13" - a%(CG)? + b*Cq)* = (a® - b?)’
’ 2’2 PN is ordinate,
Let point is P (2 cosH, sin6). .. coordinate of N(a cos0, 0).
2 _ 12 2 _b2
. X ysin 0 e’CN = a —b acos0 = a cos0=CG
Equation of tangent is Ecose + =1 a’ a

17. For point P, x-coordinate = 3

Equation of normal is 2xsecO — y cosecd =3 Given ellipse 9x2 + 25y? = 225

Now tangent and normal meet major axis at 9@3) + 2597 - 225
2 3 12

Q[COSG’OJ and R [50059,0) respectively y = i?

Given QR = 2

12
Coordinate of P is [B,i?j

—écose =2

=
cos0

4
Nowe=g&ae=4

= 3|cosB|%2 + 4 |cosO|-4 =0
so foci is (+ 4 , 0)

2
= |cos| =§, -2 (reject) Now equation of reflected ray (PS) is
12x + by =48 or 12x — by = 48

i) iy

2
Let equation of ellipse is:—2+i—2= 1. s«.0| s,




EXERCISE - 04[B] BRAIN STORMING SUBJECTIVE EXERCISE

1.  Equation of t t at P &0 L

quiation of fangent ?\acc’%% ( 2abZecos0 \2 4 a?b?(e® —1)
xcosB + ysinh = a G b%cos® 0 +a”sin®0 b’ cos’0+a’sin” O
which meets x = a at T <

(ﬂg A0 _ \/4a2b4e2 cos? 0—4(b” cos? 0+a” sin® B)a?b?(e? —1)

- T (a atan 0/2) b%cos?0+a’sin®0

Equation of AP — y = —cot(6/2) (x — a) ....(1) _ \/4a2b2[b2e2 cos? 0 —(e? —1)(b® cos? 0+ a’sin® 0)
tan(0 / 2) b® cos” 0 +a”sin” O
Equation of BT —» y :T(X + a) ....(2) 9ab? )
a . b
From (1) & (2) B b? cos’B+a’sin?0 (by putting e = 1- a’ )
1 9. Equation of tangent at point P (acos6, bsind)
Y =-5K-a)
2 XZ yZ X v .
x? + 2y? = a? on a—2+b—2=1 is ;cos@+—sm6=1
foci F =(ae, 0), F, = (-ae, 0)
5. Afae + r, cosO, r, sin0)
B(ae - r, cosb, -r, sinb) and d= 1 -—— ab ___
Both points lie on the ellipse \/cosZ 0, sin?f  +aZsin? 0+b” cos” 0
2 2
(ae+rcosf)’ r’sin’6 _ ) a b
a’ b* (b2
bZa?e? + 2ab? ercosB + b?r’cos?0 +a’r’sin?0 = a’b? Now 4a2 Ll —F
r’(b2cos?0 + a’sin?0) + 2abZecosOr + a?b?(e?-1)=0
This is a quadratic equation in r with roots r, & -r,. — 422 (1 B b?(a® sin® 0 + b? cos® 9))
B a’b®

S

2
=43a% {1 —sin®0 —b—zcos2 6}
a

r (ae,0),
= 4cos?0 (a?- b?)

B = 4a2e?cos?0 = (2ae cosh)?
5 = [(@ — ae cosO) — (a + ae cosO))?
o+l =4(n -r) +4nr, - (PF, - PFZ)Z




EXERCISE - 05 [A]

JEE-[MAIN] : PREVIOUS YEAR QUESTIONS

1.

Foci are (tae, 0). Therefore accoording to the
condition, 2ae = 2b or ae =b

1

NG

Since directrix is parallel to y-axis, hence axes of

Also, b2=a%(1-e) = ef=(1-e) = e

the ellipse are parallel to x-axis.
Let the equation of the ellipse be

2 2
X_+y_=1

a’ b2

b? b2

- = 5 =1-e=1-
a2 a2 €

, (@>b)

ef=1-

B w

b2
= — =
a2

e

Also, one of the directrices is x = 4
a
= 3 =4d=a=4e=4 - =2

3 3
b%= Za2= Z.4=3

P S
Required ellipse is T + ? =1
or 3x%+ 4y? =12
/FBF =90, FB L FB
i.e., slope of (F'B) Slope of (FB) = -1

Y

A

-1, B

1
e=1-¢%2%?=1,e*= —, e= —
2 V2

Distance between foci = 6 = ae = 3

Minor axis =8 => 2b=8 =>b =4 = b2 =16
= a’(l - e?) =16 = a% - a%e?= 16

= a?-9=16=>a=5

Hence ae =3 = e = g
AY

<X

/ Y (4’5)

10.

11.

Ellipse x2 + 4yZ = 4 (Given)
Eqn. of the ellipse (required)

2 2
Y _
16  p?
Ellipse passes through (2, 1)
i+i—1 2 4
therefore 16 o2 =b =3
2 2 2 2
16 4/3 16 4

= x2 + 12y2 = 16

Let the equation of ellipse be
X2 2

—+
a2
from the given conditions

a=4andb =2
.. Eq of ellipse is

2 2
X
LY

16 4
or x2 + 4y2 = 16

-1

o-|\<
N

Let equation of any tangent to y? = 163 x

be y = mx +4ﬂ/§ ...... (i)
m

and equation of any tangent to 2x? + y? = 4

bey=mx +y2m?+4 ... (ii)

but (i) and (ii) are same lines
ﬁ =v2m? +4
m

>m*+2m?2-24=0

=m?=-6,4
m=* 2
2 2
LS
16 9
2
e= 1—b—2=—7
a 4

foci (zae, 0) = (J_rﬁ, 0)
centre of circle is (0, 3)
X2+ y2-6y+c=0
passes through (\/7, 0)
7+0-0+c=0
c=-7
Sox2+y?-6y-7=0



EXERCISE - 05 [B]

JEE-[ADVANCED] : PREVIOUS YEAR QUESTIONS

1.

Let A = (acosB,asinf) so the coordinates of
B = (acos(0 + 2n/3), asin(® +271/3))
C = (acos(® + 4n/3), asin(0 +4m/3))

\%
y
Aacosh ,asind)
B Gircl
P rcle
e X
R
Hlipse
C

According to the given condition, coordinates of P
are (acos0,bsin@) and that of Q are (acos(0+27/3),
bsin (0 + 27/3)) and that of R are (acos(0 + 4m/3),
bsin(0 +4m/3))

(It is given that P, Q, R are on the same side of
x-axis as A, B and C) Equation of the normal to

the ellipse at P is

ax by 2 2
=a"-b
cosO sin0

1
or axsin® - bycosO =§(a2 - b?)sin20 ....(1)

Equation of normal to the ellipse at Q is

ax sin (6+2§) —by cos(6+2§)

_ 1y ( 4_71)
2 (@®* - b? sin| 20+ 3 ....(2)

Equation of normal to the ellipse at R is
ax sin (0 + 4n/3) - bycos (0 + 4m/3)

= %(a2 - b? sin (20 +8n/3) ..(3)

But sin(0+4n/3)=sin(27+0 -27/3)=sin(0-21/3)
and cos(0+47/3)=cos(2n+0 -21/3)=cos(0-271/3)
and sin(26+8n/3)=sin(@n+26-41/3)=sin(20-41/3)
Now (3) can be written as

axsin (0-2m/3) -bycos (0-21/3)

:% (a? - b?)sin(260-4n/3) ..(4)

For the lines (1), (2) and (4) to be concurrent, we
must have determinant.

asin© —bcosH

A = [asin 9-1—2—7T -bcos (;)+2—Tc
1 3 3
asin 9_2_75 —bcos 9_2_75
3 3

%(a2 —b?)sin 26

1 2 2 .

E(a -b“)sin(20+4n/3)[=0
1 2 2 .

E(a -b*)sin(20-4mw/ 3)

Thus lines (1), (2) and (4) are concurrent.

Let the given circles C, and C, have centres O,
and O, and radii r; and r, respectively.

Let the variable circle C touching C, internally, C,
externally have a radius r and centre at O.

Now , OO, =r +r,and OO, =r - r.

= 00, + 00, =71, +r,

which is greater than 0,0, as 0,0, <r, +r,
(v C, lies inside C))

= Locus of O is an ellipse with foci O, and O,.

Given tangent is drawn at (3+/3 cos0,sinf) to

2 2
X_+y_=1

27 1

xcosO ysin® _

= Equation of tangent is + 1
q g 3 \/g 1

Thus sum of intercepts =(3\/§ secO + cosecO)=£(0)
To minimise f(0), f '(0) = 0
:3\/§sin39—cos39: 0

sin?Bcos? 0

= f' ()

= sin®0 = cos® 0 or ‘[ar19=L ie. 9=g

1
33/2 \/§ ’
Let the point of contact be
R = («/5 cos0, sinO)

Equation of tangent AB is

X
——=cosO + ysinf = 1
V2 y

Y

h




= A = (2 sech, 0); B = (0, cosec6) da = 92./3 = = V3

a = 2
Let the middle point Q of AB be (h, k) 2
sech cos ech Hence vertex of the parabolas will be
h = k =
= 2 2 1 V3 1 V3
0,-——+—|, |0,—=——
1 1 1 2 2 2 2
= cosh = W2 sinb = ok = oh2 +4k2 =1, so eq. of parabolas will be
1 1 2 — _ [ +l_£)
. Required locus is o2 T E =1 X 23 v 2 2 &
Trick : The locus of mid-points of the portion of , 1 3
9 2 xt2 =2 \/g v +§+7
tangents to the ellipse X—2 + y—z = 1 intercepted
a X2+ 23y = 3-3

between axes is a%y? + b%x? = 4x%y?
2 b? 1 1

i.e.,a_+—2=10r — t— =1
4x? 4y 2x 4y

Equation of tangent at (acos6, bsin®) is

x2- 23y - 3 +3

1
11. Area of triangle AOM = 5 AO. PM

o
X ©
S cosb + %sin9= 1 N ,.—""'xy\\@’{
Q ;. (0, 1B
a (acosh), bsind) 0
P ( ’ Oj / \ (—3,0)/\/ '
cosB > S 5
g P b 4
Q -lo b k_/ /“‘\ ":
" sin® .
Area of OPQ = = | —2 _ @b
rea © 2 [\ cosO \sinB | sin20|
(Area) . = ab = Eqaution of AM is y =%(x + 3)
2
Equation of ellipse is X_+y2 =1 x —= 3y + 3 = 0 which is chord of auxiliary circle
4 x%2 + y2 =9, and PM is ordinate of point M
o V3 9
eccentricity e = > =>By-3P+y2=9=y-= 5 PM = Area of
so focus are (\/g’o) & (_\/g’o) triangle = 1 3. % - f_(z

so end points of latus rectum will be , ,
X© oy

(BBl By e (B P ke

<0 & <0 4x secO -2 y cosech = 12
Y Yo

Hence coordinates of P & Q will be

P(\/g,_%) & Q[_\/g’_%j . /- P (dcosh, 2sind)
N ’

x = 3cosf

Q = (3cosH, 0)

2h =7 cos 0
So now equation of parabola taking these points 2k = 2 sin@
as end points of latus rectum. 4x7 2

Focus will be (0, -1/2) E-FT =1 ...()



LR=x= 2.3
Putting in (i)

(25

Paragraph for Question 13 to 15
13.

L1
T g

As shown in figure, one of the point of contact
s (3,0)

P@E4)
0,2)

S
A

02

(3,0

Let equation of other tangent,

y=mx+v9m?+4 as c >0
It passes through (3,4), so

4 =3m ++9m” +4

(4 - 3m)® = 9m® + 4

Solving, =—
olving, m 5

As we know that point of contact for the tangent

a‘m b? J
\/a2m2 +b? ’\/azmz +b?

98
5’5
_8
775

given by (_

. Point of contact is [_

14. Equation of line BD :

R34
=8/

E

alo
ol

ABO) 5(-2¢]
Equation of line AE : 2x + y = 6

Now orthocentre R of APAB will be intersection
of line BD and line AE.

Solving for R '[R=£§
olving for R, we ge =55

15. Equation of line AB is x + 3y = 3
Now let the point be (h,k)

According to question,
h+3k-3

— = J(h-3) +(4 k)’

After solving, we get
9x* + y® - 6xy - 5dx - 62y + 241 =

16.

17.

Let equation of E, be

y

(0.4)

E, passes through (0, 4))

<2 yz
LI B
a? 16
~E, passes through (3,2)
EREa
a‘ 16
= a’ =12
2
2o1-2 c1-Zoe=2
16 4
y

\\ (h.0)}
Q
xh
Tangent at P(h, k) is —+— =

4 3
[ ’ j
h

4
APQR =k| —-h
=50

e
e

1

455
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