PARABOLA

EXERCISE - 1

Single Choice

Hint : Distance between directrix and focus is 2a

The coordinates of the focus and vertex of required
parabola are S(a,, 0) and A(a, 0), respectively. Therefore,
the distance between the vertex and the focus is
AS = a — a. So, the length of the latus rectum is
4(a, —a).
Thus, the equation of the parabola is

y'=4(@a, —a)(x—a)
x=3cott,y=4sint
Eliminating t, we have

2 2

x X

9 16

which is an ellipse. Therefore,

=1

t
x272:2005tandy:4coszz

or y=2(1+ 2cost)

x> =2
andy=2|1+
and y ( : ]
which is a parabola.

\/;:tant; \/§ =sect

Eliminating t, we have

y—-x=1
which is a straight line.

Xx= +/1-sint
y= sin£ + cos£
2 2

Eliminating t, we have
xX*+y?=1-sint+1+sint=2

which is a circle.

Given (t, 2t) be one end of focal chord then other end

be 1_’i
B t

length of focal chord

HINTS & SOLUTIONS

8.

10.

2 2 2
1
= || L + 2t+% = [t+—]

t? t t
(\/ﬁ,\/f%k +2) lie on the line x —y — 1 = 0. Therefore,
(3h): =Bk +2+1)
or 3h=3k+2+1+23k+2
or 3(h-k—-12=22(\3k+2)’
or 9(h?+k?+ 1—2hk—2h +2k) =43k +2)
or 9(x*+y?)—18xy—18x+6y+1=0
Now, h>=ab and A # 0
Therefore, the locus is a parabola.

Focus of parabola y? = 8x is (2, 0). Equation of circle with
centre (2, 0) is
(x-22+y2=r

AB is common chord

Q is mid point i.e. (1, 0)
AQ*=y’where y’=8 x 1 =28
r=AQ*+QS*=8+1=9

so circle is (x —2)*+y*=9

Let the point P(h, k) on the parabola divides the line

joining A(4, —6) and B(3, 1) in the ratio A.

Then, we have

3A+4 X—6)
A+1 7 A+1

(h, k) E(

This point lies on the parabola. Therefore,

A—6 2_4(3x+4j

A1) U+l
or  (A—6)=43L+4)(A+1)
or 11A*+40A-20=0

20424155
B 11 '

or
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PARABOLA

Then equation of QR is

ky — 2a(x + h) —4ab =k — 4a(h + b)

= —2ax+ky+2ah-k*=0

Clearly (i) and (ii) represents same line.

2a Y 2ax,

—2a  k  2ah-k?

y, =k and 2ax =k*-2ah
2ax, =y? —2ah
2ax, = 4ax, —2ah

= x,=h

mid point of QR is (x,, y,)

EXERCISE -2

Part # I : Multiple Choice

The line y = 2x + ¢ is a tangent to X" + y* = 5.

If ¢*= 25, then ¢ = £5

Let the equation of the parabola be y* = 4ax. Then
a
5= 5

or a==10

So, the equation of the parabola is y* = £40x.

Also, the equation of the directrices are x = £10.

Let (x,,y,) = (at’, 2at)

Tangent at this point is ty = x + at’.

Any point on this tangent is (h, (h + at’)/t).

The chord of contact of this point with respect to the

circle x> + y* = a’is

2
hx + [h+tat ]y—az

or (aty—a’)+ h(x +%j— 0

which is a family of straight lines passing through the
point of intersection of

ty—aZOandx-ﬁ-%O

So, the fixed point is (—a/t’, a/t). Therefore,

Clearly, x x, = —a’, vy, = 2a’

X
Also, L= ¢
X2

and S 2t

2

2
or 4ﬁ+(LJ—O
X, Y2

P=(a,a+ 1), wherea#0,—1
or P=(a,a—1), wherea#0, 1
The point (o, o + 1) is on y* = 4x + 1. Therefore,

(a+1y=4a+1
or o —20=0
or a=2 (> a=0)
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PARABOLA

18.

17.

2 2
2x—a[1+y—2j—a+ L
a a

ie,2ax=a’+y’

ie,y' = Za(x —%)

It is a parabola with vertex at (a/2, 0) and latus rectum 2a.

The directrix is

le,x=a
ie., (a,0)

Any point on X +y = 1 can be taken as (t, 1 —t).
The equation of chord with this as midpoint is
y(1 —t) - 2a(x + t) = (1 — t*) — 4at
It passes through (a, 2a). So,
' —2t+2a°—2a+1=0
This should have two distinct real roots. So,
Discriminant > 0 i.e., a>—a <0
0<a<l
So, length of latus rectum < 4
and 0 <A <1

= x*-2axt+a?-2yb+b2=0

Similarly
P,=y*—2ax-2by+a’+b>=0

Common chord is P, = P, =0

= xX*-y*=0

= x+tyE-y)=0

slope will be 1, -1

Part # I1 : Assertion & Reason

Any tangent having slope m is
e B
y=m(X + a) m

a
or y=mx-+am-+ ;

This is tangent to the given parabola for allm € R — {0}.
Hence, statement 2 is false

However, statement 1 is true as when m = 1, the tangent
isy=x+2a.

Let P, (at],2at) & Q, (t—z,t—J
1 1
(
[

a —2a)
P, (at3, 2at) & Q, _Z’t_J
tz 2
on y?=4ax
equation of P P, :
(t, +t)y=2x+2att, .. @)
equation of QQ,
-, Ft)y=2xtt,+2a .. (ii)

add (i) & (ii)

x =—a which is directrix of y* = 4ax
Locus of point of intersection of tangent is directrix.
In case of parabola director circle is directrix
Statement 2 is true as it is the definition of parabola.
From statement 1, we have

(—(x—1)2+(y+2)2 _[3x+4y+5]

5
which is not a parabola as the point (1, —2) lie on the line
3x+4y+5=0.

Hence, statement 1 is false.

Given C : (y — 1) = 8(x + 2) (which is a parabola)
Clearly, P(—4, 1) lies on the directrix x =—4.

Also, P(—4, 1) lies on the axis of the parabola,
ie,aty=1.

So, from any point on the directrix of the parabola, if two
tangents are drawn to the parabola, then these two
tangents will be mutually perpendicular.
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PARABOLA

D) (y— 17 =2(x+2)

vertex is (-2, 1)

so equation is (y — 1)? = 2(x + 2)
= Y*=2X

. . (1
Let point on Y?> =2X is (_ t2, t]
2

Y QKA (t2/2,i)
X

2
From fig. tan 30° = T

=t=2.3
so point on parabola is (6,2 \/5 ).

But when vertex change, distance (or length of side of

equilateral triangle) remain same

length of side :1/(6)2 + (2\/§)Z = 4\/§.
Part # I : Comprehension

Comprehension # 1
1. (B),2.(C) 3. (D)

1. (B) Since no point of the parabola is below the x-axis,

D=a’-4<0

Therefore, the maximum value of a is 2.

The equation of the parabola when a = 2 is
y=x2+2x+1

It intersects the y-axis at (0, 1)

The equation of the tangent at (0, 1) is
y=2x+1

Since y = 2x + 1 touches the circle x> + y>=12, we get

1

A
2. (C) The equation of the tangent at (0, 1) to the parabola
y=x>+ax+1
is y—1l=a(x-0)
or ax—-y+1=0
As it touches the circle, we get

1
Y Va®+1

The radius is maximum when a = 0.

Therefore, the equation of the tangent is y = 1.
Therefore, the slope of the tangent is 0.

(D) The equation of tangentis y =ax + 1
The intercepts are —1/a and 1.
Therefore, the area of the triangle bounded by
the tangent and the axes is

1| 1
2 2|al
It is minimum when a = 2. Therefore,

1
Minimum area= —

>
a

N

Comprehension # 2

Axis of parabola is bisector of parallel chord AB & CD

are parallel chord.

soaxisx =1

equation of parabola is

(x—1)Y=ay+b
It passing (0, 1) & (3, 3)
So 1=a+b ... @
4=3a+b ... (ii)
from (i) & (ii)
a= 1 & b=- 1—
2 2

3 1
(X—l)ZZE(y—g)

1
Vertex (1, 3)

3
=g
directrix of x> =4ayis y=-a
1 3
Y 3%
1 3
R
y+1—:0
24

24

Add. 41-42A, Ashok Park Main, New Rohtak Road, New Delhi-110035
+91-9350679141



PARABOLA

/ P(atl. 2at)

R 2 (a, 0) w
N_Q(a/t’, —2a/t)

Hence, the point of intersection of tangent at point P(t)
and Q(—1/t) is (—a, a{t — (1/t)}) and the coordinates of
the centroid (G) is ((a/3) {t*— (1/t*) — 1}, a{t— (1/1)}).

Hence, the slope of line RG is 0 (R is the orthocenter).

Equation of tangent of
y> = 4ax in slope form at(x,, y,) is

a
= +— L i
y, = mx, 0)

equation of normal at (2bt,, btf ) on x2 = 4by
X +ty=2bt + bt}

It passes through (x,, y,)

X, tty =2bt +bt? ... (ii)

(i) & (ii) are same equation so compare

I om a

tt 1 mQ@bt, +bt})

tm=-—1

-m’t, 2b +bt?)=a

= m@b+bt?)=a .. (ii)
1

Put m=-7 in equation (iii)
1
2b + bt] =-at,

bt? +at +2b=0

t, will be real

a?> 8b?
=y .. 0]
Let equation of OPy=mx ... (ii)
-1
equation of OQ y = ;x ..... (i)

from (1) & (2) we get P(m, m?)

from (1) & (3) we get Q (i Lz]

equation of PR

y-mi=-—(x-m)

1 o)
y+;x:m2+1 ..... (iv) I

equation of QR is

Locus of R solving (4) & (5) & eliminating m
we get x>=y-2

Y
=
~
X< % > X
YV

As the circleis (x + 1)?+y?= 1, one of the common tangent
is along the y-axis.

Let the other common tangent has slope m.
Then, its equation is

1
=mx+ —
y=mx+ —

Solving it with the equation of circle, we get

1 2
x*+ [mx+—j +2x=0
m

or (1+m?)x*+4x+ ﬁ =0
As the line touches the circle,
D=0
1
or 16— F(l +m?) =0

or 4m’*=1+m?
1

or m:iﬁ

T
re., ZBOA=/0AC= g

Hence, the triangle is equilateral.
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PARABOLA

on solving (i) and (ii) B 422 +2ag
=—

2 a
kP =—4al L —n
(y k) 4a(4a ] 2a—h  4a’ +2ag
= = 2

a a

or y?—2ky+k>=-y?+4ah
Y Y Y — 2a—-h=4a+2g

or 2y*—2ky+k*—4ah=0

Y _ —-h-2a
A = 87 )
—4af
m1m2m3 + m2m3m4 + 1’1’%111141’1’11 + m4mlrn2: 2
a
k —4af
= T2
a a
¢ -k
- f= —
4
Y' equation of circle
Since the two parabola touch each other, D = 0
. k
ie., 4k?>—8(k*—4ah)=0 X2 +y? — (h+2a)x + Ey:O
or —4k*+32ah=0
or k*=8ah 14. Let point on y? = 4ax be P(at?, 2at)
Therefore, the locus of the vertex of the moving parabola equation of tangent of P
is y* = 8ax. ty=x+at> . (i)
. Let parabola is y* = 4ax It intersect the directrix x=-a ... (i)
equation of normal at (am?, 2am) point of intersection of (1) & (2)

y + mx =2am + am?

. 1
it passes through (h, k) is A(-a, a(t - " )

am’+ m(2a—h)—-k=0 Let mid point of PA is (h, k)
its root are m m, & m, 2h=att-a .. (iif)
_ 1

S =0, Tmm, = 22— H dk=2at+at——) .. (iv)

1 > 12 a t

k from (3) & (4) eliminating t & replaceh - x &
m m,m,= —
12 y — k we get

let equation of circle be y? (2x +a) = a(3x + a)?

xX*+y*+2gx+2fy+C=0
16. Normal at P(am?, 2am)on y*=4ax

It passes (am?, 2am)

a’m* + 4a’m? + 2agm’ + 4afm+ C =0

a’m* + m? (4a% + 2ag) +4afm + C =0

its roots m, m, m, & m,

y+mx=2am+am’ .. @)
G (2a+am? 0)
Equation of QG is x = 2a + am?

m, +m +m,+m,=0, Solving with parabola we get

> m+m,+m =0 y==22a+2 + m>
= m,=0 = circle passes (0, 0) QG- PG*=
m,m, +m,m, +m,m, +m,m, +mm,+m,m, 4a%(2 + m?) — (am? — am? — 2a)’ — (2am)?
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PARABOLA

: EXERCISE -5

24. Let the point P be (p, 0) and the equation of the chord
Part#1 : AIEEE/JEE-MAIN
through P be

3. Itis a fundamental theorem.

x-p_y=0__ R ,
cos® sin reR) D) 4. Given parabolas are
2 .
Therefore, Yz = jaX ..... El))
x’=4ay ... ii

(r cosB + p, 1 sinB) lies on the parabola y* = 4ax.

So, r?sin? O — 4ar cos 0 — 4ap = 0 ....(ii)

Putting the value of y from (ii) in (i), we get

2

X
If AP = r and BP = — r, then r, and r, are the 5 =4ax = x(x’-64a%)=0
16a
roots of (ii).
= x=0,4
Therefore, xmh
from (ii), y=0,4a. Let A= (0, 0); B=(4a, 4a)
41 = 4acosO rr = —4ap Since, given line 2bx + 3cy + 4d = 0 passes through
12 sin*@ 7 '2 sin’@
A and B,
N I 1 1 ~.d=0and 8ab + 12ac=0
ow, Tt a2t 2
AP™ BP" 1 1 = 2b+3c=0.(> az0)
R Obviously, d>+ (2b +3¢)*=0
(rl +1‘2) —21‘11‘2
= 2.2
LLn a3X2 a2x
5. y= 3 ——2a
cos’0 sin’0 p
= —+
p 2ap a’ 2
= y= | +oxZxZ|2a
1 3 a 2
Since st——
AP- BP ,
3
should be independent of 0, we take p = 2a. Then, L4 y:a_ X+i _3a_ 2a
3 4a 16
L +—1 =— (cos?0 + sin’0) = .
AP® BP’  4a’ 4a’ s 5
35a 4a 3
! RERARTERET G
Hence, AP + BP? 6 a
Vertices will be (o, )
is independent of 6 for all the position of the
. 3 35a
chord if P = (2a, 0). =_— 3 =
( ) So that o 1a and B3 16

or aff = i X _—35a :—105
4a 16 64

Required locus will be xy = o1
6. Point must be on the directrix of the parabola
Hence the point is (-2, 0)

8. Locus of point of intersection of perpendicular tangent
is directrix of the parabola.
sox=-1
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PARABOLA

The given curves are
yr=8 .. @)
and xy=-1 .. (ii)
If mis the slope of tangent to (1), then equation of tangent
is y=mx + 2/m.

If this tangent is also a tangent to (2), then
(me+2]
X\ mx+—| =-
m

2
= mx*+ — x+1=0
m

m?’ x> +2x+m=0
We should get repeated roots for this equation
(conditions of tangency)
= D=0
(2)*-4m>. m=0
= m’=1
= m=1

Hence required tangent is y = x + 2.

Let P be the point (h, k). Then equation of normal to

parabola y?> = 4x from point (h, k), if m is the slope of

normal, is y=mx —2m—m?=0

As it passes through (h, k), therefore
mh-k-2m-m*=0

or m+Q2-h)ym+k=0 ... ()]

which is cubic in m, giving three values of m say m , m,

and m,. Then mm,m, = - k (from equation)

172773
but given that m m, = a

We get m, = fE
o
But m, must satisfy equation (i)
_aij +(2-h) [_a—k) +k=0
= kK-20’-ha?-o*=0
Locus of P(h, k) is y? = a’x + (c* — 20?)
But ATQ, locus of P is a part of parabola y? = 4x, therefore

comparing the two, we get o> =4 and o — 20 =0

= a=2

The given equation of parabola is
yr=2y—4x+5=0 .. @

= (y-1P=4xx-1)

Any parametric point on this parabola is
PE+1,2t+1)

Differentiating (i) w.r.t. X, we get

dy _ dy
2y— —2— —4=
ydx dx 0
dy 2
dx y-1

Slope of tangent to (i) at pt.

2
2+ +1)ism=— = —
P+ 1,2t+1)ism Y

Equation of tangent at P(* + 1, 2t + 1) is

y—Q2t+1)= 1?(x—tz—l)

= yt—20—t=x-t"—1

= x-ytt(E+t-1)=0 .. (ii)

Now direction of given parabola is
x-1)=-1= x=0

o (2 4t-1)
Tangent to (2) meets directrix at Q ko,f)

Let pt. R be (h, k)
ATQ R divides the line joining QP in the ratio

1
5 :1ie. 1:2 externally.

10 +)-0 t+2t —2¢ —2t+2}

t-2
= h=-(+f)andk=——
© f=—l-hand t= ——

an 1k

2
2
Eliminating t we get {ﬁj =—1-h

= 4=—(1-k?(1-h)
= (h-1)(k-17*+4=0
locus of R(h, k) is, (x — 1) (y—1)>+4=0

24
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PARABOLA

(Using property : Area of triangle formed by tangents
21. 3h=2a+at?

is always half of original triangle)
3k=2at

A

i |
20 = A

2

eld

24. Let P be (b, k
N(2a+at’,0) et Pbe (b, ko

2
3h:2a+a'9f T \ . e (XY
4a (—atZ,O) on using section formula P Z, Z

h=§ and k:%

= x=4hand y =4k
(a,0)

F (x,y) lies on y° = 4x
22 o 2 2
(3’) s 1l6k"=16h = k' =h

Locus of point P is y* = x.

4a 25. Equation of normal is y = mx — 2m — m’
y2:7(3x—2a) It passes through the point (9, 6) then
6=9m—2m-m’
2——[x——j = m-Tm+6=0
= (m-1)m-2)(m+3)=0
22. t+t=r = m=1,2,-3
Equations of normals are

y—x+3=0, y+3x-33=0

o 2 & y-2x+12=0
similarly T is

26. Focus of parabola S(2,0) points of intersection of given
curves : (0,0) and (2,4).

also possible

yu
23. (2,4 Q
(1/2,22“',3.«/ ﬁgzgx A(24)
) e v > il >X
.... ~“~..~ '/ (0,0)P 8(2,0)

N N ]
(2:74)

Area (APSQ) :;—.2.4 =4 sq. units

3
A, = area of A PAA" = 8.5=6

L
>

1
A,=5 @)
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PARABOLA

36. x*+y*—4x—16y+64=0
Centre S=(2, 8)
r=+4+64-64=2
Normal y=mx-2m-m’

As shortest distance = common normal

Q y = 4x
P(4, 4)

= Itpasses S(2, 8)

= 8=2m-2m-n’

= m=-2

Normal atP y=-2x+12
Point P = (am?, — 2am) = (4, 4)

SP=./(4-2)" +(8—4)> =25

SQ:QP=2: (2\6—2)

1
Slope of tangent at Q is = 3

B MOCKTEST oy

(V)
Givencurveis (y—2)*=4(x+1)
focus (x+1=1,y-2=0) = (0,2)

Point of intersection of the curve and

y=41is (0,4) from the reflection property
of parabola reflected ray passes through the focus.

x = 0 is required line

©

[SPI.[SQI. [SR|
a® (1+m;?) (1 +my?) (1+m;?)
=a} 1+ (X m,)? -2 X mm,+ (X mm,)>—2m, mym; >

m, + (m;m,m,)?

0+

a a a’

=ad|l+0+

2(h-2a) (h-22)° . K
2

—a [k’ +(h-2)’| =a(SA)

©

Since (4, —4) and (9, 6) lieon y>*=4a (x—b)
4=a(4-b)and9=2a(9-Db)
a=landb=0
the parabola is y? = 4x

let the point R be (t%, 2t)
Area of APRQ

4 -4 1
9 6 1
t* 2t 1

1
2
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PARABOLA

from (iii) and (ii)

64 a’
sin® 0 =—; = (iv)
Ln

A (r,cos 0, r,sind)

9
ONK90 -0

B (r,sin®, — r,cos0)

64 a’

Similarly cos*0=——
L5

15. (A,B,C,D)

Obvious

16. (A)
Statement- 1 : y*=4x
Clearly x = 0 is tangent to the parabola at (0,0)
yY=4y-1) = (y+27 =0
~ x+y+ 1=0isatangent to the parabola
Againy’=4 (y—-1)ie. y’—4y+4=0ie.(y—-2)*=0
* X—y+1=0isa tangent to the parabola
(1, 0) is the focus.
.. Statement- 1 true
Consider a parabola y? =4 ax
Let P (t,), Q (t,) and R(t,) be these point on it.
Tangents are drawn at these points which
intersect at A=(at t ,a(t +t))
B=(at t,,a(t,+t))
C=(at,t,a(t,+t))

Let /SAC=0 & ./ SBC=8

1 t+t
t, tt,—1 1
= tana= = t_
1+i t, +t, |
t, tt,—1
similarly tan 3 = n
1

= o=Boratf=mn
= A, B, C and S are concyclic.

17. Given C:(y—1)>=8(x+2) (whichis aparabola.)
Clearly P(—4,1)lies ondirectrix x=—4.
Also  P(—4,1)lies on axis of parabola i.e.,y=1.
So from any point on directrix of parabola, if two tangents
are drawn to the parabola then these two tangents will

be mutually perpendicular.

18. (O)
Statement- 2 : Area of triangle formed by these tangents
and their corresponding chord of contact is
]
(y; —4ax,)’
2[a|
Statement is false.
Statement-1:x =12, y =8

(y12_4xl)3/2 (64—48)3/2
Area= 5 = 5 =32

Statement is true.

19. Equation of director circle of (x + 5)? + (y —2)?> =8 will be
(x+5)2+(y—2)>=16and
of (y—2)2=8(x—1)is x=—1,

Director circle
of circle y

Yo
5.2\ Y ﬂ
«—\ / Ol\\ X

N—

X =—
Director circle
of parabola

N

Clearly the line x =—1 touches (x + 5)> + (y—2)*= 16
Hence only one such point exist.
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PARABOLA

1
3> C= (O,LJ Lengthof LR4a=1 .. a= —
m 4
-2 Equation of normal for y>=x — 1 at point P
—2m
BE(—T—n% , A(0,2) _ 3m m' y
y=mx-—— T i)
y Equation of normal for x2 =y — 1 at point Q
B 3L >
____________ : NBoy=2 y=ma+ S+ e
5 X (i) and (ii) are similar so compare coefficient
-3m m’
p - T 1 3
(x+my=1 =2 4 2 _ Zn_
3.1 4m 4
Let (h, k) be the circumcentre of AABC 2 + 4m?
h:1—2m . k= 1+2m = mS+6m3+6émit1=0
21 2m Its one root is m = — 1 and remaining roots are
1-2m 1 imaginary
= — o + —
2h 1’ k=1 2m . 1 1 51
so coordinates of P= | 1+—,2x— | = Z, 5
_ 1 o 2 v
T2 7 %7 2hk-)) |
5 1| (1s
i 2= = |- ===, =
7 (®,m) lies on y*> = 4ax Q ] 4 (2 4)
. m*=4a@

1Y k-2 5 ;
- (Zk_ZJ _43{211(1(_1)} Distance—\/(5 lj +[5 1) is (E—l) \/5

4 2) 4 2 4 2
h=8a (k- 3k+2)

1 f(h, k)i 5-2 N|
ocus of (h, k) is _ B s V2
x=8a(y*-3y+2) 4 4
( 3)2 1 5 2. (B)
—_— - — +
= |y ) %a (x+2a)

x’=4y
vertex is (—Za, %j \ / y=2

7 Length of smallest focal chord = length of latus

1
rectum= _—
8a Let any point on parabola x2 =4y = (2t, t?)
From the equation of curve C it is clear that it is sym- slope of tangent is ‘t’
. ' 1

metric about line Na= E J slope of normal is _I
25. equation of normal
1.(A) t,

minimum distance is along common normal - (y-2)t—-x=0 §>t2 _______ @)

so firstly find out the common normal t

t+t+tt,=0,t.t.t=x
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PARABOLA

29. Let a common tangent through A meet the circle at The quadrilateral A, B, B, A, formed by the common
a a tangents and the chords of contact B, B, of the circle
B, (ﬁcos 6, ﬁsm 9) and the parabola at and A A, of the parabola is a trapezium whose area.
. 1
A (at’, 2at) (figure). =3 (A, A,+B B)x (%4_3)
1 3a_15a’
== x5ax —=
2 2 4
Y A__— 30. Equation of any normal to the parabola y> = 4a x is
y=mx—-2am-—-am® ... >i)

If the slope m = 2 then the equation (i) becomes

y=+2x-2a.42 —a(2)

A 5 X
= y= 2x-2a+2 -2a2
B. = y—x+2 +4ay2 =0
So the given line is a normal to the parabola.
4
Length of chord = F\/ (1+m*)(a —mc)
Equation of the tangent to the parabola at A, is :i [(1+2)(a +8a)
ty=x+at> L. @) 2
Equation of the tangent to the circle at = 632
. . a e
B, is xcos6+ys1n9:E ..... (i)
Since (i) and (ii) represent the same line.
1 t \/—
. N ees
050 sind L (iii)
1 1

= WJfﬁ:l = 1+t2=2t4

= 2t'-t*-1=0

= (t*-1)2t2+1)=0

which gives two real values of t, equal to = 1 giving
two common tangents through A to the given circle
and the parabola. Let the other common tangent meet
the circle at B, and the parabola at A_.

= coordinate of A are (a, 2a) and coordinate of A,

are (a, —2a)
= AA,=4a

a a
From (iii) we get coordinate of B, are 3 and
the coordinate of B, as (—%,—%}

= B,B,=a.
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