Chapter-G

Conic Section

Conic Section:

Let L be a fixed line in a plane and F be a fixed point not on the line i=7] gupr)o e |PM|

denotes the distance of a point P( ) froln xhﬁ i nol_' Thn et Of ail uownto;’ irrthe

plane such that S
|PF| L o
[PM]

=% (a FO:I'[ Vi Cor stn I 1) is ra.'sd a conic section.

Tne constant ratio is called the Eccentricity of the conic and is denoted by e.

o If e = 1, then conic is called parabola.

o If 0 < e <1, then the conic is called ellipse.

o If e > 1, then the conic is called hyperbola

o If e = 0, then the conic is called circle

. If e = o0, then the conic is called pair of straight lines.
Parabola:

A parabola is the locus of a point which

1 e lixed .p).nt is called the Focus and the fixed line is called the Directrix of the conic.

PX-axis

Y-axis L (a, 2a)

4 v’ =4ax
moves in a plane such that its distance from a = P, y) vood
fixed point (called the focus) is equal to its
distance form a fixed straight line (called the -

A0, 0) F (cl.O)
Directrix).
ie. m =1 %& -2a)
[PM|

Standard form of equation of Parabola:

Or [PF|=|PM]....(i)

If we take the focus of the parabola as F(a,0), a>0 and its Directrix as line L whose o

equation is x =—a then equation of parabola is y* = 4ax

Proof:
Let P(X, y) be a point on he par““um
So, by de‘fmluor‘ . *v RN \
IpF|

=\

From figure

-
i w

i~ |6 -

I_- :___ A
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Chapter-G Conic Section

PM|=(x+a) +(y-vy)
IPM|=x+a...(ii)
And |PF|= . (x—a)2+(y-.—h0?

|PF|:.12,('—£'5%4'_Y'2 (

r,"-‘”.i‘ [ n qua lc (i")

J I" '.:' 5&+é: (X_a)2+y2

Taking square on both sides
(x+a)" =(x—a) +y?

or yZ:(XJra)Z—(x—a)2

y’ :x2+2ax+a2—(x2—2ax+a2)

y? =X’ +2ax+a’—x* +2ax—a’

y? = 4ax

Similarly other three standard forms can be proved.

Important Terms:

AXIs:
The straight line passing through the focus and perpendicular to the Directrix of the conic
is known as its axis.
Vertex: _ )
A point of intersection of a conic with its axis is known as vprt'x of| th= L,o"nc k_ _ A
Centre: 1 \ '_ | i '_ AU
The pomt which blsects e\,er / rnnld m‘ tre "o n, p%smu hruugh it is called the centre
of the | om‘ A O \
Focal Chord: . _
a | 1\ ! nore, pa~ s...g through the focus is knows as focal chord of the conic.

J | \L a@s Kectum:
The focal chord which is perpendicular to the axis is known as latus rectum of the conic.
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Summary of Standard Parabolas:

Standard y* =4ax, (a>0) | y?=-4ax (a>0) X2 = 4§¥, (.a_> 0y '.'| >(Z _:='-.;4ay,"::5 - W} I
Equation ) u T WN (O \ONS
Shape of I = W WY Y Y
Y La) b QL ) Y P y=a
the -'!: _ ’P(x/w/l/_ ‘ W :i'\"-\P'-x':v) ’ i A | FO2) y=0lAo) o
parabola [~ T L i N
“7\‘0*'_' o S ADD)

!l | W™ ? X=a y;_a "
Vertex A(0, 0) A (0,09 A (0, 0) A (0,0)
Focus F(a,0) F(-a,0) F(0,a) F(0,-a)
Equation of

X=-a X=a y=-a y=a

DTX
Equation of

) y=0 y=0 x=0 x=0
axis
Length of
latus 4a 4a 4a 4a
rectum
Extremities
of latus (a,+2a) (—a,+2a) (+2a,a) (+2a,-a)
rectum
Equation of
latus XxX=a X=-a y=a y=-a_ ]
rectum § N 52N A _:_‘h—__; -
Equation of L O AW IVNUWAVYN T~
tangent to x=0 /) X2 0, J ' g 4=07 L/ y=0

o ""-\.-"-. L L '_- 1 ',\_. - At
vertex A T \ ™ \ I
Parametric— | | |, || =
-y J AR G (—at?, 2at) (2at, at?) (2at,-at’)
Ecgentricity 1 1 1 1

Symmetry about x —axis about x — axis about — y-axis about — y-axis
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Theorem:

The point of a parabola which is closest to the focus is the vertex of t
Proof:

Let the parabola be
x* = 4ay (a>©)

he parasuie,

&

Witirfocus at E(ﬂ a)\and’ R (o1y j.b2 any.oointon the parabola

M. T T, P —

.. ! ‘F—F|:\/IX i ,u)?._'_(- = )2

= X2 +y? —2ay +a>

IPF|=y+a

= J4ay +y? —2ay + @’

=y +2ay +a?

=y(y+a)’

Since y can take up only non-negative values, |PF| is minimum wheny=0. Thus P

coincides with O, thus the vertex of the parabola is closest to the focus.
Example 1:
A comet has a parabolic orbit with the sun at the focus. When the comet is 100
million km from the sun, the line joining the sun and the comet makes an angle of
60° with the axis of the parabola. How close will the comet get to the sun?

Solution:

Let the sun be at the focus, let the coordinates of the vertex be (—a,O) and corresponding

directrix line is x =—-2a
If the comet is at P(x,y)

then |PF|=|PM| .... (i)

|PM|:\/(x+2a)2+(y—y)2
= (x+2a)2

IPM|=x+2a...(ii)

Also ﬁ =C€0s60° —

X =|PFiedst0° .~

Fa i = |1 |1
Put in eguation\(ii) | 4 \

[P =[PF|

50560 +124,

| tlation| (i) becomes
|PF|=|PF|cos60°+2a

2a =|PF|—|PF|cos60°
2a =|PF|(1-cos60°)
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Chapter-G Conic Section

2a =100,000, 000(1— %j

2

o=

Example 2: L -
A suspénsion’ lwmlue With welght uniformly distributed along the length has two
~ devers-of 103-in height above the road surface and are 400 m apart. The cables are

100,000,000 (lj
2

N | " | ‘garabolic in shape and are tangent to road surface at the centre of the bridge. Find

the height of the cables at a point 100 m from the centre.
Solution:

The parabola formed by the cables has vertex at (0,0) and focus on y-axis
The equation of this parabola is
x* =4ay ...(i)
The point (200,100) lies on the parabola
. (200)" = 4a(100)
40000 =400a
a=100
Equation (i) becomes
=4(100)y
x% =400y ...(ii)
The height of cable when x =100 is
(100)° = 400y
10000 = 400y

Reflecting Property: _
If a light source is placed at the fécus of a perauo'lf‘ rﬂ‘lew tng'-._"- '
surface, then alig:ii ray traveh g\ \from jocug to any po'nt T
the parabola ve: 4 el rﬂﬁn“ted n *i e “jwr\t or pu.dllel to the
axis of parabolc \

"-:_:'-|5‘n_'«_-L1'hér 'ip-plicati'on of the parabola is in suspension bridge. The main cables are of parabolic
shape. The total weight of the bridge is uniformly distributed along its length if the shape of the

cables is parabolic. Cables in any other shape will not carry the weight evenly.
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EXERCISE 6.4

Q.1  Find the focus vertex and Directrix
of the parabola sketch its graph

(i) y* =8x
Solution:
y? =8 (i), AV L
Compaie tw.fn y = 1a)< 4
. faE _>|__'_1:_
\(f [ Foeus €y is F(a,0)=F(2,0)
PRI YL W

Vertex of (i) is V(0,0)
Equation of directrix is x=-a
=>X=-2

—-x | 1-(0.0)Q X

I
(i)  x*=-16y
Solution:
—_16y...(i)
Compare it with x* = —4ay
4a=16=

Focus of (i) is F(0,—a) = F(0,-4)
Vertex of (i) is V (0,0)
Equation of directrix is y =a

4a 5= 1—5-]..-:\". A
L_‘_f4' [} ..' ...

A

Focus Of (iMis Fl0,a)=F (0%)

Vertex of (i) is V (0,0)
Equation of directrix is y =-a

: e —
y 4
X X
-+ :__5 »
Y=
Graph c)‘l"'.r2 =5y
(iv)  y*=-12x
Solution:
y? =-12x...(i)

Compare it with y* = —4ax

4a=12=[a=3]

Focus of (i) is F(-a,0) = F(-3,0)

=y=4 Vertex of (i) is V(0.0 ~\ O\
{ Equatlon o u'rect X ,\_—a s/ VY™
y=4 —~ = = (—» IR R -
_ v(0.0) . v .. —) F; .- _. .. ' 3 '___‘ N 1} "_ '.I I' _||
_.-: i _._ F&i\ il ~ L b P
) ICre.l hq;r :.:'.Iy e —* ; #(=3,0) /v(0,0) *
. J"._:-._ﬁié'_!;J sy
W Shiation:
2 .
X°=9Yy...(>I) Y, xt3

Compare it with x* = 4ay
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v)  x*=4(y-1)
Solution:
X2 =4(y-1 ...(I)
Let x=X,y-1=Y
equation (i) becomes
X2 =gr 1 () ~\ V¢
Compaiie itwit) A% =iday! | |
42 5425 A=)
$udgeaz sf(n)is F(0,a)=F(0,1)

J' "X =0and Y =1

x=0and y-1l=1=y=2
ie. F(x,y)=F(0,2)
vertex of (ii) is V(0,0)
X=0andY=0
x=0and y-1=0=y=1
So vertex of (i) is V(0,1)

Directrix of (i) is Y =—a=Y =-1

(vi) y*=-8(x-3)
Solution:
=-8(x—3)...(i)
Let y=Y and x—3=X
equation (i) becomes
Y?=-8X. ..(ii)
Comp?“eq* wiith Y 2= 4a‘(

4a=8:=>" c‘_Z_f—l =y ' H“\

~ Focap of (1)is) '_(-oc.n)—'l-( 20)
= R s 2-anma Y =0
| m-3=-2=x=land y=0
ie. F(x,y)=F(10)
Vertex of (ii) is V (0,0)

(vii)

So X=0=x-3=0=x= 3and
Y=0=y=0 .

So vertex 57+i) s \f“ D)
..u=crrvcrf/||)|s,\;1_—,\1_0 )
= K= 5l ISthb d'rem..xof(l)

4
-

\

l
N / "
v

O

—1

x=35
Graph of y* =-8(x-3)

(x-1)* =8(y +2)

Solution:

(x=1)?=8(y+2)...>I)
Letx—-1=X,y+2=Y
equation (i) becomes

X2 =8Y ...(ii)

Compare it with X * = 4aY
4a:8:>

So focus of (ii) is F(0,a) =F(0,2)
X=0=x-1=0=x=1,
Y=2=y+2=2=y=0

i.e. F(x,y)=F(1,0)

Vertex of (ii) is V (0,0)

so here X =0=x-1=0=x=1
Y=0=2y+2=0=>x=-2
so vertex of (i) is (1,—2)
Directrix of (ii) is
Y=-a=>y+2=-2___
= y =-4isdirgctlacof (i)

I_- :___ A

v(1,-2)

>
L

v=-4

Yy

Graph of(x—l)2 = S(y + 2)
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Chapter-B Conic Section
(viii) y=6x"-1 (iX) x+8-y*+2y=0
Solution: Solution: P
y=6X2—l .X—}—P y +7y L( .-'.:_...
y+1—6x2 ) Y2y X+c [ A=A
X2 =—(_ym ) 0y I= X841
6 ) " (y=1)2=x+9...(J)

Let x = Ac"lO /-11 /_ L
equatior; (1} hels omes, |

A g gt e (1))

Compare it with X * = 4aY

1 1
da=—=la=—
6 24

so focus of (i) is F(0,a) = F (O’ij

X=0=x=0,
Y_i:>y+1—i:>y—_23
24 24 24

ie. F(xy)= F(O,_z—%f’]

Vertex of (ii) is
V(0,00=>X=0=x=0,
Y=0=y+1l=0=y=-1
Hence vertex of (i) is V (0,-1)
Directrix of (ii) is

1

Y=—a= y+1——i:>———1
24 24

= y= E is the directrix of (i)

Graph of y = 6x” —1

= X S s L,lruc-trlmf

Let y—1=Y and x+9=X
equation (i) becomes
= X ...(ii)

Compare it withY ? = 4ax

da=1=|a=—
4

So focus of (ii) F(a,0)=F [%,oj

and
Y=0=y-1=0=y=1
: 35

ie. F(x,y)=F (_7 j
Vertex of (ii) is V(0,0)
X=0=x+9=0

AndY =0=y-1=0=y=1
Hence vertex of (i) is V (-9,1)
Directrix of (ii) is

Al
~ 1

X=—-a=x+9= —1—>x_—l.—.5'.‘__.:-._--.:‘- i A

1§ = L
] I-\.\._ ™y
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(X))  x*—4x-8y+4=0
Solution:
x> —4x—8y+4=0
(x> —4x+4) =8y
(x—2)* =8y ...(i)
Let x—2=77 and_v =Y
equaticna i) bacomas |
X2 =87 .\ i) | |
Cerhpare, it\vyitn X =4day

w4 | i

Focus of (ii) is F(0,a) = F(0,2)
X=0=x-2=0=x=2,
Y=2=y=2

ie. F(xy)=F(22)

Vertex of (ii) is V (0,0)
X=0=x-2=0=x=2
Y=0=y=0,

so vertex of (i) is V(2,0)
Directrix of (ii) is

Y=-a =>y=-2

E S &

¥ x;Z
Q.2  Write an equation of the parabola
with given element.

(i) Focus (-3,1) , Directrix x=3

-

Solution:
Let P(X, y;-he any poirt.or the/
parabdlaLerigtiraf they ||
perpenc| |cL|har frorn P(x, y) tn the—"
__ Clirec] rix, x\= 3! I“_: W
e R a8
N J WS By definition, we have
- IPF|=|PM|

JO+3)2 +(y-1% =[x—3

Squaring on both sides we get
= (x+3)° +(y 1\2—@\ 3)%-
(v =1y =iy 3)° —% 13)7
| =, X F £ —BX=x" —9—6x
=12y
|(y 1) =-12x

(i) Focus (2, 5), Directrixy =1

Solution:
Let P(x,y) be any point on the

parabola. Length of the
perpendicular from P(x,y) to the

directrix y=1is

PM|=[y—]
By definition, we have
|PF|=|PM|

J(x=2)* +(y=5)" =|y—1
Squaring on both sides we get
(x=2)*+(y-5)* =(y-1)?
(x=2)*=(y-1*-(y-5)*

(x-2)" =y*+1-2y—y*-25+10y
(x—2)* =-24+8y

(x=2)* =8(y-3)

(iii)  Focus(—3,1), Directrix
x—=2y-3=0

Solution:
Let P(x,y) be any point on the
parabola. Length of the-

perpendlcv'” fran‘f‘ PIX, y) tu he (AR

il tctr.;\ X 9y—3 0 18 =

A e s
1) + (-2)°
[x—2y-3
P ="
By definition, we have
|PF|=|PM|

:>\/(x+3) +(y-1)? —|X \2% 3|
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(iv)

\/_[\/(x+3) +(y-1 } [x—2y-3
Squaring on both sides, we get
5[(+3)"+(y-1" | = (x-2y -9
S[X +9+6x+y +1- 2y
=X +AY 1+ 9 ARV .1_"’y 5y~
:>5(x"'+6\<1- /2-.—"y +'101" )
T4y arxy+12y 6X
_>JX +30x+5y -10y+50
=X* +4y* +9—4xy +12y —6X
= 5x* — X +4xy +5y° —4y* +30x
+6x-10y -12y+50-9=0

= |4X* +y* +4xy +36x-22y +41=0

is the required equation of parabola.
Focus (1, 2), vertex (3, 2)

Solution:

(V)

The directrix line is parallel to y-axis
and its equation is x=5

Let P(x,y) be any point on the
parabola. Length of the
perpendicular from P(X,y) to the

directrix x=5 is |PM|=|x-5|

By definition, we have

PF|<|PM

JX=1)? +(y-2)? =|x-5|
(x=1)2+(y-2)*=(x-5)°
—2Xx—4y+1+4=x*-10x+25
y’ -4y +8x—-20=0

X2 +y?

Focus (-1,0), Vertex (-1,7
Solution:

The diy ec* |x Ilnpns ;”:?drﬁhc‘l to*x d\
and its &5 k'[IU iy =

Let P(X,y), he! any palrtu.u tne

| iraheda biigth of the
nerpendicular from P(x,y) to the

directrix y=4 is |PM|=|y—4|
By definition, we have

(vi)

|PF|=|PM|
\/(x+1\2 Eh— )) _|\“—4
._(X+-._1>-_*__(>._— DS )

Y24 24 2x+1y2 —8y +16

X* +2x+8y—-15=0

Directrix x=-2, Focus (2,2)

Solution:

(vii)

Let P(x,y) be any point on the
parabola. Length of the
perpendicular from P(x,y) to the

directrix x=-2 is |PM|=|x+2|
By definition, we have
P[P

Jx=2)* +(y-2)% =|x+2|
(x=2)*+(y-2)*=(x+2)°

X2+ Y2 —4x—4y+4+4=x*+4x+4

y? -4y —8x+4=0
Directrix y=3; Vertex (2, 2)

Solution:

Directrix y=3,V(2,2)
From figure Focus F(2,1)

Let P(x,y) be any point on the
parabola. Length of the

perpend-nud, fram H’x 3',) tu $p_ VA R '

' dne*tux y—’ IS |F'\/”£|y 3

_Sy j=fl1mun we have

PR =|PM|

V=27 +(y -1 =|y-3
(x-2*+(y-1*=(y-3)°
X2 +y? —Ax—2y+4+1=y*—6y+9

X2 —4x+4y-4=0
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(viii) Directrixy =1, length of the latus
rectum is 8 open downward
Solution:
Directrix y=1
And Iength of the latus rectuin is
=8=>a%2 ¥
Let V('f,i ke thaver*e< A
_ Taen equatmn hE mrauola open
\| AN .d')wllvurm is
| 1
(x—h) =—4a(y-k)

= (x—h)2 =-8(y—k)
y-coordinate of the vertex=1—a
k=1-2=-1

(x—h)2 =-8(y+1)
x*+h?—2hx=-8y -8

X +h*-2hx+8y+8=0

(ix)  Axis y=0 through (2,1)
and (11,2)

Solution:
Equation of parabola whose axis

isy =0 and vertex (h,k) is
(y—k) =4a(x—h)

y? =4a(x—h) » k=0...()
It passes through (2,1) and (11,2)

: 1—4a(2—h)

1-8aCdan |~ | x\

4ah——14 t‘a (1) '
o -k.-l'll.'__..:.llxll&-.-). (— d(ll h)
\ -.j.J' "-:I " 4=44a—4ah
N 4=44a—(—1+8a)
4=44a+1-8a

r,

3=36a:>a:i
12-

Equaticn-( e omes

L—’— h_ i-n (l\ -
e TP
Eh:—1+g

3 3

1,1

3 3

h=-1

Equation (i) becomes
1
=4 — 1
y (12)(X+ )

y? :%(x +1)

(x)  Axis parallel to y-axis the
points (0,3) (3,4) and (4,11) lies on
the graph.

Solution:
Equation of parabola whose axis

is x=0 and vertex (h,k) is

(x—h)’ =4a(y-k)...()
It passes through (0,3) (3,4) and
(4,11)

~ (0-h)* =4a(3-k)

h? =12a - 4ak ...(ii)

. (3-h)" =4a(4-k)

9—6h+h? =16a- dakc..iii)
o (4-h)"=4a(11%

S ,14a" |\
it bftro_r‘t ng_(‘i!!) aha {_|y},-

28al+2h'=7..1(+)

)\ Suktiacting (iijand (i)

= da+6h=9...(vi)
Solving (v) and (vi)

We get h:Z and a=i
5 20

Equation (ii) becomes

(%)2_12(;;j )
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O

=x*+y*=(y-h)’
X2 +y° _y — 2t Fh?,

X +-¢y1—h Jof ( C.

When Direstr/x is parallel
. tG-tn€ y-axis
oulutlon

Focus is F(0,0) suppose that
equation of Directrix is x=h
Let P(x,y) be any point on the

parabola, then
By definition, we have

PF|<[PM|

= J(x=0)?+(y—0)? =[x—h|
Squaring on both sides, we get
X* +y? =(x—=h)?

= x*+y® =x*+h*-2hx

y? +2hx—h? =

Show that an equation of the parabola with focus at (acosa,asina)and directrix

__4
15
Equation (i)
2
X_Zj =4(i)(y+i\l .
5 20 15)
R | Vo
(x D) E e
57 sk ) |
Q.3 [Fimd an ﬂquat cn-of the parabola
I nx/ingitstiocus at the origin and
! Directrix parallel to
(i) x-axis (i) y-axis
() When Directrix is parallel to the
X-axis
Solution:
Focus is F(0,0) suppose that
equation of Directrix is y =h
Let P(x,y) be any point on the
parabola, then
By definition, we have
|PF|=|PM|
=(x=0)’+(y-0)* =|y—h|
Q4
xcosa + ysina+a=0is (xsina—ycosa)® =4a(xcosa + ysina)
Proof:

Let P(x,y) by any point on the parabola then by definition |PF|=|PM|

\/(X—aCOSa)Z +(y-asina)’ =|xcosa + ysina +a|

Squaring on both sides we get

(x—acosa)’ +(y—asina)? = (xcosa + ysina + a)?

x> +a”cos’ o — 2axcosa + y* +a’sin® a — 2aysina

1%, -

= x?cos® a + y*sin® o + a’ +2xysmacosa+2aysma+7a'“n:a . ,' oy

X* +a’(cos’ o +sin’ o) - 2axcosa+y —~aysmfz =00

x cas’ a+y sin’ ¢ +a" L4xy<|n 19056 +4?v |..a+2anSa

X2 +y*a’ -

ru'% a-— y 5 |r.’*~rx\\_?._></s...a003a =

R’ -I-'Zdy sm o +2u;\'cos'a +2axcosa +2aysina

I -ros? a)+y (1 sin® &) - 2(xsina)(ycosa) = 4axcosa +4aysina

x*sin® o+ y? cos’ @ —2(xsina)(ycosa) = 4a(xcosa + ysina)

(xsina— ycosw)2 =4a(xcosa +ysina)
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Q.5 Show that the ordinate at any point of the parabola is a mean proportlonal between
the length of the latus rectum and the abscissa of P. _
Solution: e

Consider the equation of parabola be. y* =4ax

Draw perpendicular PQ fioin poiri=2 ori avis nf parabela |
Then y2=rdax YV '
yy=da |\

PQIPY= 42l |

Q[N ole

INIENASINTES
Hence proved

Q.6 A comet has a parabolic orbit with the earth at the focus, when the comet is
150,0000km from the earth the line joining the comet and the earth makes an angle

of 30" with the axis of the parabola. How close will

the comet come to the earth. y p
Solution:

Consider the comet is at point P take focus at origin

then the vertex is at (—a,0) and corresponding
directrix line is at x =—2a -
By definition of parabola |PF|=|PM| v(0,0) E(a,(ju)
|PF|=x+2a

|PF|=|PF|cos30°+2a
|PF|—|PF|cos30° =2a
|PF|(1—cos30°) =2a

H‘

150, 000(1— %J =2a
75000(2 \/—J
37500(2 \/_)km a A\ A | | f', \ o

Q.7  Find an equation of the Lan abp!a; '.urﬁe""by 1he cabﬂes cf B =usr)e sion brldge whose
span is_“a'l meter ard ihe, vertrcal huoht of tl”
suppo: 'rm(] tovver Is ‘u" rwte ™ \ -

Solutlon \

et C':]Uo'ﬂcrl oi pambo%a be

e | [ g =ddy.(1)

. J | 1N We have to find 2

. : a
As span is a meter, so half of span will be 3 meter

Span=la meter
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Hence, put A(%,bj in (i), we get

2 2 o ._". T Y, N i )
3(%) :41(b):>a_:4,1b - ' . WY (2,

2
a ) B ) " | |
= A =~ jputtinein-{iywe gt/
160, 7\

Q.8 A parabolic arch has 100m base and height 25m. Find the height of the arch at the
point 30m from the center of the base.

Solution: y
Consider the equation of parabola is

x* =—4ay ...(i)
The point (50,—-25) lies on it
. (50)° = -4a(-25)
2500 =100a
a=25
Equation (i) x*=-4(25)y
—~100y
When x =30, (30)" =-100y
900 = ~100y
y=-9
Height from base =25-9
=16m

Q.9  Show that the tangent at any point P of a parabola makpq ’*quar al 'Iglf-‘ Wlth mhe i r.v AL R

PF and the line through P parai.cl to th° :')’ab ot the pdmb 7'9 F he: na feus. (These
angels are called respecti /el y ahr}‘u ofingident ond ar\qlc of rﬂflr clion)
Solution: Let equmn of paratalal be/ /| W v h

y2 =4\ \ T O\ H\ Q) i
CAs B, Y ) Iw’)n (n 5o = ;

\[] ,"»— dek, mn == S

Let I, be the equation of tangent passes through

P(x, Y1)
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Now for slope of the tangent line |,
we differentiate (i) w.r.t x, we get o
dy dy 2a . o e N

2 — =—nputting PGk, y,) vie'get- S L Y
Vi~ 48 = g~y Putting ‘..l..yl._)____ '~J RRARRY A
Slope of tangent line | | 7
e mi=ct AL !

31

_ Nut l, s unp ,3a.a||el to the axis of the parabola passes through P (x;,y;)
NI SbYits slope i m, =0
' Next 1,is a line through points P and F So,

y2_y1:y1_O: Yi

slope of line PF is m, =
X, =X X —a X-a

Now let 4, is the angle between |, and I,then

2a_, 2
(B 2
Y1
Now let 6, is the angle between I, and I,so
'y, 2a (y? —2ax, +2a’)
tand. = m; —m, _ X-a % — yl(xl_a)
1+m,m, 1{ Y, ](251) y, (% —a)+2ay,
x—a)( ¥, (% -a)y,

_ dax - 2ax, +2a’
X, Yy, —ay, +2ay,

From (ii)

2ax, +2a’ . (AN
- I T I e A
XY, +ay; - Ve AL 7 AN g™ -
_2a(x 4@} _2a= / AR ERIRERE '
tanH ( { \ .‘-::IV}' |
. ._ 1 r’.) -_._l '._. L
Form (i, anc, uv\ .* |s c1ear thc"t~ \ '
tanF) tar 3, -

\ J ]: 9 --frz wh.gn is requwed proof
| N

.\,ﬂ-JI'.
" J

398



