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- A conic section. or conic is the locus of a point which mov

Concepts

CONIC SECTIONS:

point is in a constant ratio to its perpendicular distance fromafi a,fmed straight line.
The fixed point is called the Focus.

The fixed straight line is called the D DIRECTRIX.

The constant ratio is called the EccenTricITY denoted byE.)

The line passing through the focus & perpendicular to the directrix is called the Ax
A point of intersection of a conic with its axis is called a VERTEX

____.—
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directrix

S(o, p) axis
Ax+By+C=0 focus
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i a plane so that its distance from a fixed
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GENERALEQUATION OFACONIC : FOCALDIRECTRIX PROPERTY:
The general equation of a conic with focus (p. q) & directrix /X +my +n=01s:
) ) 2 = o2 2L a2 4 AHwv - b2 £ 2 _
] (P+m?) [(x-p)P+(y-q?]=e2(/x+my+n) #ax +2hxy + by-+2gx + 2fy+¢c=0
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Problems

@ Length of the latus rectum of the parabola 25 [(x—2)*+(y-3)}]=(3x -4y + 7_)_2. i
(A4 (B)2 “(©)1/5 D)3
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PARABOLA : DEFINITION: (&=\/

A parabola is the locus of a point which moves in a plane. such that its distance from a fixed pomt (focus)
1s equal to its perpendicular distance from a fixed straight line (directrix).
Standard equation of a parabola is y? = 4ax. For this parabola:

(1) Vertex 1s (0. 0) (11) focus s (a. 0) (1) Axisisy=0

The distance of a point

JFOCAL CHORD :

A chord of the parabola. which passes through the focus is called a FocaL CHORD.

(1v) Directrixisx+a=0

on the parabola from the focus is called the FocaL Distance OF THE PoINT.

——

DOUBL NATE\:

(LATUS RECT[:SI : K

ate passing through the focus or a focal chord perpendicular to the axis of parabola is
called the Latus Rectun. For y? = 4ax.

B Lengthofthelatusrectum=4a.
L ends of the . are L(a.2a) & L' (a.— 2a).

Lo

Four standard forms of the parabola are y>=4ax : y*=—4ax : x> =4ay : x> =—4ay
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Equation of parabola y? = dax y? =—dax x> = 4ay * =—4ay
L 3
S —tl
i Q
(a)  Graphs ) Z| (&) 8 - S [§) 0
— g
v v
() Eccentnicity e= e= e= e=
(¢) Focus S(a. 0) S(-a. 0) S(0. a) S(0.-a)
(d)  Equation of directrix x+a=0 x—a=0 y+a=0 y—a=0
(¢) Equation of axis y=0 y=0 x=0 x=0
(&  Vertex 0(0. 0) 0(0. 0) 0(0. 0) 0(0. 0)
(g) Extremitiesof (a. £2a) (—a. =2a) +2a, a) (x2a.-a)
latusrectum
() Lengthoflatusrectum 4a 4a 4a 4a
(¥  Equationof tangent x=0 x=0 y=0 y=0
at vertex
(|/) Parametric coordi-

nates of any point
on parabola

P(-at2, 2at)

P(2at, at?)

P(2at, —at?)
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Problems

The length of latus rectum of a parabola, whose focus is (2, 3) and directrix is the line

@y x—zv+3=05-
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POSITION OFAPOINT RELATIVE TOAPARABOLA :
_— . . . 0 . . .
The point (x, y,) lies outside. on or inside the parabola y- = 4ax according as the expression

y,> —4ax, is positive, zero or negative.

Y P(xl'YI)

Hence in short. eciuation of parabola S(x.y) = Qx,.y)

(1) If/§(x1. yy) = 0 then P(x,. y,) lic outside the parabola.

(1) Lf,)S(xl. yy) <0then P(x,.y,) lie inside the parabola. 2 M =
(111) If S(x,.y,) =0 then P(x,. y,) lic on the parabola. Igglﬂo%f
This result holds true for circle. parabola and ellipse. Exterior g
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Find the value of a for which the point (@ — 1, «) lies inside the parabola v* = 4x.

No volets o o whith pord” Leo ivail
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The equation of a chord of the parabola y* = 4ax joining its two points P(t,) and Q(t,) is

[V ¥ 5 = 2% +m

Note :

RV

(i) If PQ is focal chord then
- - u

(ii) Extremities of focal chord can be taken as& (tiz’ Ta) So/

P(d':—/m’)
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LINE & A PARABOLA :

(a) The linmneets the parabola y* = 4ax in two points real, coincident or imaginary according

as condition of tangency is, i

Note : Line v = mx + ¢ will be tangent to parabola x* = 4ay if ¢ = — am?.

'I'G.qé(,,j'

x=-y-! L
P>0 O >(w ‘:ﬂl"-'- 4(-y-1)
Mo a=lw (j,-_—,__ﬁn @ o .1d_.~g.4~m‘\n.d- pm‘v-t\]'&l Seeard D70
DEO VAKIA 7 — 2 oiudd ™ Tagged D30
Do bl 0 N ime PR oudside P
lﬁ:mx_ +a

) egnof) gt 4o JSunx
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If the line y = 3x + A intersect the parabola v* = 4x at two distinct points then set of values of A is -

(A) (3, =) \9) (~o0, 1/3) (€} (1/3; 3) (D) none of these
Y =mMalrC Yr=hoy ral '7"€G§'\‘hg e ot v
/ Y= 3+ lai‘J*’( ' b>o o
Mm— E= = - D:-ZL
A =, m=a L0z AR 92193(
| >3A3) A<24d W= gk =4 (4=
o 2 3
3y-hyth A:Di
K ¢ — 48A7P
\ hINE Kb
X
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TANGENTS TO THE PARABOLA y*=4ax :

3 ’(:’0 =7 + l . . - = + a 0 a 2a ‘
)] yy,=2a(x+x,)at the point (’_‘1-}'1) : (i) y=mx -~ (m=0)at ey
(9) ty=x+at? at (at’, 2at). —
Note : Point of intersection of the tangents at the point t, & t, is [ at, t, a(t; 1) ].
e, Nome e
- e
\'ﬁ - (\/1( W)
| T: O ]
pl)
s gz'lﬁml
5%51 = 20(3L+y) l 3,
bl s
X| =0 /Uj\'—l

%,




Problems

A tangent to the parabola y* = 8x makes an angle of 45 with the straight line y = 3x + 5. Find its

equation and its point of contac?(‘h—a’\
7\'\1, \m>
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NORMALS TO THE PARABOLA y*=4ax:

P y-y, =-2L (x-xpat(x; y) : @) y=mx-2am-am’at(am>-2am)
2a ‘ =gl
(i), v+ tx=2at+ at? at (at> 2at).

Note : Point of intersection of normals at t, & t, are. a (tf + tg +,t,+2) . —at t, (¢, +t,).

Lﬁl: 4o Y= mx+%n (AL,]&.# J,ﬂ,WA:) (;(,,u?
l—\) Y=my-20m-am’ (a!ua«p ngrwed) le’wﬁa-

e ¢
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THREE VERY IMPORTANT RESULTS: 3%
() Ift, &t, are the ends of a focal chord of the parabola y* = 4ax then

Hence the co-ordinates

‘a 2a
at the extremities of a focal chord can be taken as (at> 2at) & ( t_z 3 |

(b) If the normals to the parabola y* = 4ax at the point t, meets the parabola again at the point t,. then

t 0 the parabola y*=4ax at the points t, & t, intersect again on the parabola at the point 't;'
thenttlj‘= 2:t;=—(t,+t,)\and the line joining t, & t, passes through a fixed point (-2a. 0).
Y1

W)
“. "),'5 y
\ o\

2] )
A

X X x

Y at., 2at)) (a1 , 2aty)




Problems

centre of the circle described on PQ as di

= SAF

Normal to the parabola y? = 8x at the point P (2. 4) meets the parabola again at the point Q. If C is the

}\ig}ﬁm
(-4, 10) (B) (-3.8)

ameter then the coordinates of the image of the point C in the

(C) (4. - 10) (D) (- 3. 10)
d-od”, 4zaa
x =1 lﬁ"%c Gz2
/ e@;?:' Podt,2oh)  (odyY b)) \
pr—— ol j‘ i *\-—2
M =%
{0y 5) ti=—| -2 \
42,200 ey e @D
bl 5o P(2,4) @ lig-) 2 A
20, 23249 ’
C s (b 1.2 md‘?bwd'eef)o = ('O/’t)
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The equation to the pair of tangents which can be drawn from any point (x1 y,) to the parabola y* = 4ax

1521\enby SS, =T where :

S=y?’-4ax S —yl - 4ax, . T=yy,—2a(x +Xx,).

R S

\57/:' Lhal
thed g ndod™

[=D

HENTY

2
Y =aqax

Yy =2aity) — C.oC
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If the line x — v — 1 = O intersect the parabola y* = 8x at P & Q, then find the point of intersection
[@ of tangents at P & Q.

Wt 1s @ weF R (Coly \
Tl
Sg‘; 4(‘&»)L\) Cam 06 P Q-

Ay — g+ =0 PO 33"”@
Pa@

AW—Y =0

i“—'_xé_l 2y =) =) lﬂ| %

\_ T W,

N
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DIRECTOR(CIRCL

Locus of the point of nltemgc_nMe Eegendlculgg tangents to the parabola y* = 4ax 1s called the
DRecTOR CIRCLE. It’s equation is X +a =0 which is parabola’s own directrix.

xo=0 -=hay
.
ad’

RS

Divedoy is e Diyedw dvde &H‘ P@dﬂh
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The angle between the tangents drawMZa) o v = 4ax is -
@ (A) /4 (By1t/2 (C) n/3 (D) n/6

4 N




CHORD WITH A GIVEN MIDDLE POINT :
Equation of the chord of the parabola y* =4ax whose middle point is

&, Y)isy-¥,= = (x—x,). Thisreduced to | T=S, | **
. v, ' ‘

where T=yy,—2a(x+x,) &S, = yl2 —4ax,.
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Problems

melomsofmidd}epoimofmemordofmepmabolayz=mmmm¢a@m@<
B M— — 3—,.‘)

lﬁ - 2&(_3(4-[,,) = \<1— Lahh  — p 004D ﬂuﬂ-:ugh (i,U

A1)
C

= Tz
) oy o) (=S,

K - 2 olzsh) = K 4o b

2
K-so-2eh = ~toh
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