(B)
(0.2)
y=2
1(0,—2)
x* =-8y
X’ =—4Ay
=>A=2

Directrix is y =2

(A)

$(0,-3

x’ =-12y

©)
Vertex (0, 0)

Directrix 3x —4y+2=0

__ A 2,
32+4* 5

LR =4a=4.2/5=8/5

(B)
Focus of y* =8xis (-2,0)

Focal chord 2x +y+d =0
=2(-2)+0+1=0
=Ai=4

(A)
Focal distance is x +a
SX, 3

(B)
Vertex is (a, b)

LR=/(=4A= A=¢/4

PARABOLA BOOKLET SOLUTION



10.

11.

12.

(x—a)2 =((y-b)

(A)

x> =y, x> =—4AV
=>4A=1=/

(©

D =2a between focus & Directrix

=2a=4

(B)
F(3,0) (=4A=8=A=2

= vertex (1,0)

(B)

F(2,1)

Letthe L. R. be 2x —3y+¢=0

Now, 2(2)—3(1)+c=0
=>c=-1

LR=2x-3y-1=0

(D)
(2a,2b)

(0.0)




13.

14.

15.

16.

17.

A=l><12><3
2

A =18sq.units

(A)
9x*> —6x+36y+9=0

(3x)’ —2.3x.1+1+36y+8=0

(3x-1)" =36y -8

9(x-1/3) = —36(y+§j

Vertex (1/3,-2/9)

©)
x> +4x+2y =0

(x+2)" =—2y+4
(x+2) =-2(y-2)
Now, 4a=2
=a=1/2

PBER N

/

LR =y=3/2

(D)

y =x-2y+2=0
(y—l)2 =x-1
Vertex (1,1),a =1/4
Focus = (5/4,1)

(D)
Yy +2y+x=0

(+1) ==(x-1)
Vertex (1,—1)

©)
x> —4x-3y+10=0

(x-2 =3(y-2)

y=3/2



18.

19.

20.

21.

22.

23.

24.

25.

Axisis x—2=0
(D)
X" +4x+2y-7=0

(x+2)" ==2(y-11/2)
Vertex (-2,11/2)

(B)
y' =4y-2x-8=0

(y-2) =2(x+6)
LR =2

(A)

Yy +4x+2y-8=0

(y+1)" =—4(x-9/4)
It is focus (5/4,-1)

©

X =ay’ +by+c
x=a (y+b/2a)2 —i+c/a
4a’

1( b® —4dac
—| x+

a 4a

]z(y+b/2a)2

LLR=1/a

©)
For parabola 4* = ab
Option (C) (4) #2x1

2x* +y* —4xy = 8is not a parabola

(B)

Option (B)
i + & — 0
y X

x> =24y

©)
Theory based

©)

Given ends A & B two parabolas are possible.



26.

27.

28.

29.

30.

4 N\
I/ \\
/ \
d i
\ I
\\\ ,II
Pl \\ \\\\\\ ’/ P2

B
V(O,a)
£(0,0)
(X—O)2 =—4a(y—a)
X’ = 4a(a—y)
©

(B)
v(2,0) £(5,0)

y’ =4><3(x—2)
y’ =12x-24

(D)
x—2=t,y=2t

x—2 =(y/2)2



31.

32.

33.

34.

35.

= 4x’a parabola

(A)
x=t"+1,y=2t+1

2
X=[y—_lj +1
2
4x =(y-1) +4

= (y-1) =4(x-1)

(D)

Vertex (—1,1)
£(0.1)
(y—l)2 = 4><1(x+1)

Now, x+1=1Ixt’ =>x=t* -1
y-1=2xIxt=>y=2t+1

Any point (t2 —1,2t+ 1)

(A)

(a/mz, 2/m) doesn’t satisfy y* = 4ax

(A)
y' —12x -2y -11=0



36.

37.

38.

39.

(y-1) =12(x+1)
y—1=2x3xt x+1=3.¢
y=1+6t x =3t -1

(B)

y’ = 6x

Vertex (0,0)

Negative end of LR (3/2,-3)

y=0_3-0 3

x—0 32-0 2
=>y+2x=0

(A)
£(8,0)
One end (2,-8)

—Tzaz_g:—zxs

(at2,2at)z(8x22,2x8x2)

=t=2

5(32,32)
©)
(£ -2t)
i y2 =4x
30° |
(0,0)
tan 30° —2—;
t
1.2
3ot
t=23
Length :\/((2\/5)2)2+(2x2\/§)2
=127 +4% %3
=83
(B)
y> =4x
(—X)2 =4x

x>’ =4x =>x=00rx =4



40.

41.

42.

43.

y> =0 or vy =4x4
4=0 or y=%4
(44)  B=(4,-4)

at®,2at
}
]
}
]
0 i
(0.0) '
tanezz—azt
at
t=2cot0
Length =~/a’t* +4a’t?
=atyt’ +4
=ax2cotOv4cot’0+4
=ax2cotOx2xcossecO
=4acos0.cosec’0
©)
Put y=0
x2=7x+12=0
= x=4or3

Intercept is 1 unit

(B)

Put x=0

2y’ +6y—-8=0

Yy +3y—-4=0

(y+3/2) =9/4-4=0

25

+3/2) ==

(y+3/2) =7

y+3/2=+5/2

y=1-4

Intercept length =5

(A)

x> +3x =5-x
x> +4x+4=9
(x+2)" =9



44,

45.

46.

47.

48.

X+2=%3

x=1-5

y=5-x

=5-1or 5—(—5)

y=4,10

Points are (1,4).& (—5,10)

Length = 642

©

2El:2><2:2><sp><sa

sp+sq
5o 6xs0
6+s0
12+ 2s6 =656
456 =12
50=3

(B)

2a=M

sp+s0
2x4

"6

a=2/3

(B)

y =K(1-y)

vy’ +KyOk =0

D=0=K’ =(4><—K):O

K*+4K =0

K=0,-4

2a =4/3

©)

K-x=x-x’

x?-2x+K=0

D=0=4-4K=0
=K=1

(D)

y’ :4a(x+a)
y=mx+c¢
y=m(x+a)+c—am

a
Now, c—am=—
m

{A =2ain thiscase}



49.

50.

51.

52.

53.

a
= c=am+—

m
(A)
(1-2x)" = 4x
1+4x* —4x = 4x
4x* —8x+1=0
~D>0, 2 real points
(©)
y2:4ax
Ix+my+n=0

__&x_n

m m

x?+2x -2k =0
D=0=4+8K =0
=K=-1/2

(D)

2
(my+ij =4ay
m

2
m’y’ + % + 2ay = 4ay

(rny—a/rn)2 =0



54.

55.

56.

57.

58.

Hence C:a/ij:l/ﬁ

!
NG

y=x+1

(B)
l-x=x—-x>
x2=2x+1=0
(x-1) =0

(A)
4y* +6x =8y +7

(2y) —2x(2y)x2+4=—6x+11

(2y-2) = —6(;;—%}
o3

11
Tangent at vertex x = Z

(A)
4x* =4x =—-y+2

(2x)" —2.2xx1+1=—y+3

(2x-1)" ==(y-3)

(12 =5 (5-3)

y=x-+c (tan4s® =1)
o4 1
1 4
(x+1/4) =x
Point (1/4,1/2)



59.

60.

61.

62.

©
(2x+2)" =16x

(x-l—l)2 =4x
(x-1) =0

x=l=>y=4

(D)

1

\ j‘(1/z,1/4)

x*=4x lyj

4
Tangent at (1/2,1/4)is

X><1/2=M
2

4x —4y =1

(D)

Tangent of y* =4x s

y=mx+1/m

Also for x* =32y

x* =32(mx +1/m)
32

x2=32mx——==0
m

For tangency D=0
32

= (-32m)" + = x4=0
m

0



63.

t+t, 2 0
t,+t, 2 0

1
A=§a2(t2—tl)(t3—tl)xz(tz—ts)

Required area is 1/2A

2

. Area :%(t1 —t,)(t, —t;)(t; - t,)

0

t,y=x+at; &t,y =x +at;
Solving x =att,

.. abscissa is G. M. between ponts.



PARABOLA

EXERCISE 1(B)

1. (A)
at; =p
2ah=q

At conditions of O be (%,_Taj

2. (A
a+at’ =4
Herea=2 = t?=1

=>t==1
Coordinate (2,+4)

3. Q)

_(h,\/ﬁ)

ﬁ 01
!

(h,—4ah)

By section formula

2+/4ah —+/4ah

=k

4. (B)
Check option (B)
x’ =2 :—2(2c0s2 1—1}
2

x2—2=—4c0s2%+2

Square be G.M. of xx, =a’

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 1



PARABOLA

6. (A)
y = mx +c is tangent to
y2 =dax =>c= 2
m
& of x> =4by = c=-bm

2

3 a
= m =——
b
13
—a
Or mzw

Equation of tangent is a’x+ b%y + (ab)% =0

7. (A

B

Homogenize line with y? = 4ax

y2—4ax(y+mxj:0
c

Since ZAOB =90°
= coefficient x> + coefficient y> = 0
ct+4ax=0

8. (A)
We write equation as

(2u2 cos’ oc] [uz sin 2ocj X
——— Zly=| ———|x—-x
g g

When we form a perfect square

2 2
We get x = 2u” cos” a
g
9. (A)
o
Ol

N~

Properly these two angles are same.

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 2



PARABOLA

10.

11.

12.

16.

21.

26.

31.

36.

41.

46.

©

e
P=asin0
(A)

30°

a

The length of double ordinate will be a

Areaz%xacos%oxa

VB

4
Here P? (g,aﬂ] lies on parabola
%:4*/;"‘ rA=483
a=8J3
(B) 13. (D) 14.
(B) 17. (A 18.
(A) 22, (A 23.
(D) 27. (A 28.
(A) 32. (D) 33.
(©) 37. (D) 38.
© 42.  (B) 43.
(A) 47. (D) 48,

(A)
©
©
©
(D)
(B)
©
(B)

15.

19.

24.

29.

34.

39.

44.

©
©
(D)
©
©
(B)

(A)

20.

25.

30.

35.

40.

45.

(D)
©
©
©
©
(B)

CENTERS : MUMBAI /DELHI /AKOLA /LUCKNOW /NASHIK /PUNE /NAGPUR /BOKARO /DUBAI # 3



(2-A) PARABOLA BOOKLET SOLUTION
(A)

S~

y2 = —4ax y2 =4ax
P= (atz, 2at). P'= (—atz, 2at)

Let unit point be e(h,k)

2 1.2

p = 3 b :tz{ 2hj .......... )
2 a—-b

K:zat_th:t{ K j .......... (I
2 a-b

Eliminating t from (I) and (II)

(alfbjz B (az—hb)

= K*=2h(a-b)

~.Locus is y* = 2(a —b) X . Which is a parabola

0

y=m ( X — a) .......... D
y =4ax = ... (1)
Solving (I) and (II)

[m(x—a)]2 =4ax

= m’ (X—a)2 =4ax

= m’x” —2am’x + m’a® = 4ax

= m’x’ —ZaX(m2 +2)+m2a2 =0
For 2 real solutions D >0 & m* # 0
= 4a’ (m2 + 2)2 —4m’ (mzaz) >0

2

= 4a’ ((m2+2) m4)>0

= 4’ ((2m” +2)(2)) >0
=>meR
~meR~ {0}



Slope of AQ =

2 slope of PR.
t2

Equation of PR.

y—2ati=%(x—atf)

For R.

0—2at, =t£(h—at12)

2

= h =atl® —at,t,

2 2
=at; —at,| —t, ——
t1

=at’ +at’ +2a =2a(1+t2)

=2 x focal distance of P.

0

c P(atf,2at1)

R

C, Q(ati,Zatz)

| vo

tan0, =

—

1

tanGzzé

C,:x’+y’—at’x—2at,y=0
C,:x’+y’—at,’x—2at,y =0

Equation of OR
C,-C,=0=a(t—t])x+2a(t,~t,)y=0

1
:>y=—5(t1+t2)x



S tan¢ = —%(t1 +t,)= —%(cote1 +cot6,)

= cotB, +cot6, =-2tan¢

0

yzx/;:>y2=x ....... D

Equation of normal to (I) in parametic form.
+tx = L + i
Y 2 4

~. This passes through (3, 6)

3
36+3t:%+%:>t3—10t—24:0

= (t—4)(t* +4t+6)=0
=>t=4

.. Normal is
y+4x=2+16

=4x+y-18=0

/I
et O) M 2a+at 0

Centre of circle passing through P, T, G is S(a,O)

.. Slope of tangent to circle at
B -1
slopeof PS.
-1 1-t°

:( 2at j: 2t
at’ —a

Slope of tangent to parabola at P = % =m

:ml

2

o
m,—m, ||+ 2t 2,

tan 0 = 5
I+ mm | 1-t




~0=tan™’ (t)

0

Clearly the point of intersection of the tangents will always lie in the line. Hence locus will be the

given line its effect.

0
1 2
Length of focal chord =a (t + ?j

(1)

+

(2.0)
(=1/1)

Also tana =

[

t—

= | —

-1
= tT=2COtOL

2 2
:>[t+lJ =(tlj +4
t t

=4cot’ o +4
=4cosec’a
. Length of focal chord = 4cosec’a

wae(0,m/4)

. Minimum length = 4cossec’ % =8a

y= kvx = y? =k’x
Let k> =4a =y’ = 4ax
For ABCD
at’ =2at, = t, =2
For EFGC
at; —ya = 2at,
— at; —2at, —4a =0
=>t, =1+ J5

_FG _ 2at, _23(1+\B) J5+1

"BC 2at,  2a(2) 2




10. 0

Let P= (h,k) and pair of tangents drawn touches parabola at A(t1 ) and B(tz)

1
tan0, = — tan0, = —
tl 2

Also, h=tt, k=(t,+t,)
Given, 0, +0, =%

tan0, +tan0, |
1-tan6, tan 0,

11
7+7
tl t2 1
- b
t1t2
t1+t2 _
tt,—1
o K o hk=1

~.Locusis x—y=1

1. 0
A(rcos0,rsin0)

B(rsin6,rsin6)

"~ A and B lies on the parabola
For A
r’sin’ O =rcos0
r= g val
sin” 0
For B
r’ cos’ O =rsin O
e sm29 _ |VB|
cos” 0
[VA] cos’0
o W =i

cot’ 0



12.

13.

0

B(t,

-+ AB subtends 90°at vertex

Equation of AB

2x—y(t,+t,)+2att, =0
:>2x—y(t1+t2)—8a=0 ........... (1D
Equation of OP

(t,+1t,)
==X e II
y 2 (IID)
To find locus of P eliminate t, and t, from (II) And (III)

Required locus is
x> +y>—4ax =0

N

Let P E(at2,2at)

-+ P lies on x° = 4byas well.

= a’t* = 4b.2at

1/3
:tzz(kj
a

Slope of tangent at P to on y* = 4ax

2a 2a 1
=y 2 ™

Slope of tangent at P on x* = 4by
_x _atl_a b
2b 2b 2b a”®
13
a 4
= 2 — =—{m
(bj ()
.. Angle of enter section of parabola
=angle b/w their tangents



tan 0 = 2_m1|:t;
I+mm, 14+

t2
.

14. ()
Let point be P(h,k)

Equation of polar xh + yk =1
INE e

k k
For this to be tangent to y* = 4ax

2 2
Lo k=-Ln
k (-b a

)
2
Locus is y> =—x

a

15. 0

xcosoc+ysina=P:>y=(—cota)x+Pcoseca

Tangent to y* =4a(x +a) will be

y:ml(x+a)+%

:>y=mx+am+i ........... (ID)
m
Comparing (i) and (ii)
m=—cotoand

a
Pcosecoo=am+—
m

= Pcosecao=—acoto—
cota

acosec’a
= Pcosecao=———
cota

= Pcosa+a=0

16. ()
Normal to y* = 4C(x —d) can be

yzm(x—d)—Zcm—cm3
=y=mx-md-2cm-cm’...... D

Normal to y* = 4ax can be



y=mx-2am—am’ .......... (1D
For common normal comparing (I) and (II)

-md -2cm —cm’ = —2am —am’

= d+2c+cm’ =2a+am’

= (a—c)m’ =(2c+d-2d)

a>c>0=>2c+d-2a>0

=2a<2c+d

17. 0

Let normal be y + tx = 2at +at’
=>-t=tanp=>t=—tan¢

Normal cells curve again at t,

2
=t, =—t—?=tan¢+2cot¢

Slope of tangent at t, = ti
2

Angle of intersection of normal at t,

1
w tt,| [-1+¢
+ -1+
tan 0 = |2 = 2=
1_i tz_t1| tz_tl
t2
1+tan® ¢ |_ tan¢|
tan¢+2c0t¢+tan¢| 2 |

1
S O=tan'| —t
an (2 an(l)j

18. 0

Equation of focal chord
1 : 1Y
2x -y t—; —2a=0and its length =a t+¥
Distance of vertex focus this chord

2a ‘ 2a

P=
\/4+(t—l/t)2‘ Je+1)

( 1)2 4a’
=Slt4- | =—
t P

2 3
.. length of chord = a[t + %) = da




19.

20.

21.

22.

0

e

va(a,O)

R

1 1Y
AreaofA:A:Exa t+¥ X

2a
(t+1/t)

2a
( 1]
t+-
t

3A=a2[t+%J:t+%=é2

QRza(tJr%j ,PQ=

a

Difference between ordinates = 2at — [2_a) =2a (t + .

=22 ==
a2 a

0

Same question as in Q. 3

0
Slope of normal at P(t,)and Q(tz)is

—t,and —t, respectively
- Normal are perpendicular to each other
=>tt,=-1
Equation of chord PQ
2x—y(‘[1 + ‘[2)+2a‘[1t2 =0
=2(x—a)~(t, +,)(y)=0
Which passes through intersection of lines
x—a=0and y=0
. Fixed Pt is (a,O)

0
P
M (o B)
{0y
B’ =4a

Equation of tangent at P
yB=2a(x-a)



23.

24.

Q
o
@]
=
o,
L
=
()
-+
a
w
o
lanr}

I
TN
=

[\®]

o

Q
N~

(A)

Yy —2y—4x+5=0

= (y-1)" =4(x-1)

Equation of normal
y—l=m(x—1)—2m—m3

Let point on axis of parabola be (x,l)
:>0=m(x—1)—2m—m3 =0=x-3-m’

>m’=x-3>0=>x2>3

0
Slope of line = V3 =tan0=0=60"
Coordinate of a point at distance r from

(\/3,0). On the line y—\/§+3=0

= (\/§+rcos600,rsin60°)

r 3r
= 3+—,—
Putting this on parabola
yi=x+2
2
(259
3, B
= ———(\/§+2)_0
PA.PB = |Product of roots| = \E /22

4(2+\B)

3



25.

26.

27.

28.

0
\/A \/B y=0
(x0\_/ (x::0)

Equation of circle passing through A and B can be given by

(x—x,)(x—x,)+y +Ay=0

Where x,and x,are roots of ax” +bx +c¢ =0

.. Equation will be

X2+y2+EX+7\.y+£=O
a a

Length of tangent from origin = \/E
a

(apz,2ap),(aq2,2aq),(ar2,2ar) are
Co — normal point

Sp+q+r=0

= x =lis aroot of px*+qx+r=0
Also x =1satisfies

a(b—c)x2 +b(c—a)x+c(a—b)=0

..common root is x =1

a 4a 16a*
2
3,90 (2
a’ l6a 4a
Vertex h=—3 k=_—3a
a 16
9 )
hk =— ~.locusis xy =—
64

0

Equation of tangent at (1, 2)

2y=2(x+l):>x—y+l=0

Image of a variable point (t2 , 2t) in the tangent

x—t°  y-2t _ —Z(t2—2t+1)

1 -l 7

=>x=2t-1 & y=t"+1

=(X7”j & ¢ =(y-1)



29.

30.

31.

2
(—j =(y—1)=(x+1)" =4(y—1)is the required image

du)

- circle touches x — axis
y coordinate of center = radius
2at, +2at, _r
2

T
=t A+t =—
a

Slope of AB= 2 =E

t,+t, r

0

(at;,Zatz) P (atlz’Zatz)

>

p'(at; —2at,)
Equation of PQ
2x—y(t, +t,)+2at;t, =0
-+ It passes through (—a,0)

= —2a+0+2at;t, =0

Equation of P’Q = 2x —y(t, —t,)—2at;t, =0
:>2x—y(t2—t1)—2a=0
=2(x—a)—(t,—t,)y=0

Which passes through (a,O) i.e. focus

Let mid point of PQbe (h,k)
Equation of chord PQ
xh+yk=h”+k’



k
For this to be tangent to parabola

[—hj h? + k2
=>y= ? X+

c=a/m

2 2

ho+k? __a = h(h?+Kk*)+ak’ =0
k  (-h/k)

.. locus 1s

)(()(24ry2)+ay2 =0

3. 0
Let mid point be P (h,k)

Equation of chord = xh —2(y+ k) =h’ -4k

2 h? =2k
=>x=—|y+— ... 1
X (hjy n D

Equation of normal to x> =4y

X=my—-2m-m’ ... (1)

Comparing (I) and (II)

h*—2k (2] 2y
h h) \h
2 8 2 8
=h’-2k=-4-—=2k=h"+—+4
h h

~.Locus is 2y = x’ +%+4

33. 0
Equation of tangent to parabola y” = 4ax is

yt=x+at> ... D

For (I) to be normal to circle x* +y* —2ax —2by +¢ = 0 it should pass through its centre (a,b)
s bt=a+at’ =at’ —bt+a=0

For 2 distinct tangent D >0

=b’-4a’>0= b’ >4a’

(2.2)

—>x+y—-4=0

34, ()

Point (Pz,P —2) should lie inside the parabola as well as on the same side of the chord PQ as the

origin



35.

36.

(P—2)"—2P*<0= P> —4P+4<0
=P +4P-4>0
:Pe(—oo,—z—zﬁ)u(—zuﬁ,oo) ........... (1)

Also, P*+P-2-4<0=P*+P-6<0
= (P+3)(P-2)<0

= 2+2J2<P<2

0

For having a common tangent circle should touch the parabola

.. It centre well lie on normal to the parabola at P(t2 - 2t)
Substituting (6, O) in equation of normal at P, we get t =0,2& -2

Least distance CP =+/20
.. For no common tangent
CP > radius

=1<+/20

0

Equation of tangent to y* = 4ax with slope m

y=mx+2b+L ....... )

m2

Comparing (I) and (II)
2 b+ Lz

m m

= 2bm’ —am+b=0

For  2tangents D >0
2
—=a’-8b’>0=b’ <%

:>|b|<ﬂ

22



37.

38.

39.

0

Let mid point of chord be (atz, 2at)

Equation of chord

xat’ +y2at=a’t" +4a’t’
- It passes through (a, a)
= a’t’ +2a’t=a’t" +4a’t’

:>t(t3+3t2—2)=0

t =0 and one real root from t* +3t>—=2=0

.. 2values of t.
.. 2 chords are possible

0
\NQZL
P= (atz, 2at)
Equation of circle
9a’
X' +y =—
Y 4

-» P lies on circle also

= (at2 )2 +(2at)2 = %az

:34ﬁ+1&2—9=0:%2ﬁ+ax2€—ﬂ

1

—t=t—
J2

PQ =4at = 22a

LL,=4a

Distance between PQ and L L, =

areazlx3(4a+2\/§a)=a{2+\/§
2 2

0

Equation of normal
y +tx = 2at +at’

A= (oc,B) lies on it
= B +to = 2at +at’

:>at3+(2a—oc)t—B=O

a
2

2

|



at’ +(2a—a)t=B
Squaring
a’t® +(2a —a)z t* + 2a(2a —a)t4 =B’
Focal distance =sp =1 = a(l + t2)
L :(r—a)
a

.. Equation becomes

a a a

SP. SQ. SR = (Product of roots)

-a’ —(Zel—oc)2 +2a(2a—o¢)—B2
1

a
=—a(—a2 — 45 +4a0 - o +4ﬁ/—2aa—[32)

=—a(—a2 +2a0—o’ —BZ)

2

=ala —2aoc+oc2+[32)

=a(SA)
I=a
40. P= (h,k)
Equation of chord of contact
yk =2a (x + h)
2a 2ah
=Sy=|— X+ — | I
o) »
Equation of tangent to x> = 4by
y=mx-bm’ ........... (1D

From (I) and (II)

k k
= 2akh =—4a’b

= locus is xy =—2ab
i.e. a hyperbola

a? (ﬂ] +(2a-a)’ [ﬂ]ua(za _a)(ﬂjz B =0



41.

42.

0

(4,-4)t=-2

Substituting P and Q in the parabola we get a=1,b=0
Areaof A=a’|(t,—t,)(t,—t,)(t; —t,)|

—a?[(t, +2)(t,-3)(5)

=52’ |t —t |

=5a’ )2—2

(t—1/2

Area = 5a° (%—(t—lﬁ)zj

Area will maximum when t=1/2

0

For OAA to be equilateral

Zztan30°:L:>t:2\/§

t J3

Also, equation of normal y+ tx = 2at+at™
-+ Alies on it
= ht = 4t +2t°
=h=4+2t
=44+2x12=28
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