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Parabola Ex 25.1 Q1(i)

LetP(x,y) be any point on the parabola whose focus is $(3,0) and the directrix
3¢ + 4y = 1. Draw PM perpendialar from P (x, y) on the directrix 3 + 4y = 1.
Then by definition
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25x2 150X +25¢y2 +225 = Ix T ¥6y% + 14 24xy - By - 6x
26x% - 92 4252 - 16y% - 150x + 6x+ By —24xy +225-1=0
16x% + 92 - 144x + By —24xy + 224 =0

16x% + 2 - 2dxy = 144x + 8y + 224 =0

This is the equation of the required parabola.
Parabola Ex 25.1 Q1(ii)



LetP(x,y) be any point on the parabola whose focus is S (1,1) and the directrix

X +y +1=0 Draw PM perpendicular from P(x,y) on the directrixx +y +1 =0,
Then by definition

SP = P
= SPZ u PME

2
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= tk‘-l} +{F_1} '[ 'z!:_lz]
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= x2+1-2¥+y2+1-2};-[x+y+1]
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= x2+y2-2¥-2}r+2-m
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= 2xZ+y?-2x-2y +2)=xFayale 2y 4 2y 420

= 2+l -ax-dy+d=xtiyiele2ay ey +2x
= 2% - x4 2y -y Xy - X -2x - -2y +4-1=0
= X4yl -2xy-6x-6y +3m=0

This is the equation of the required parabola.

Parabola Ex 25.1 Q1(iii)
LetP(x,y) be any pointien the parabola whose focus is@(0, 0) and the directrix

2¢—y -1 =0. Draw PM perpendicular from 2 (x, y) cnthe directrix2x -y —1=0.
Then by definition

SP = PM
= 5P2 m PM?
>3
= -0+ (y-0)2 | Kb
(2" +(-1)

2, 2 _ 2=y -1

= Ko+ Y {\g}z

=  5[xP+y?)=(2x-y-1)°

=SSyt = (27 (y) (1) 2x2x (Y)Y x (1) 4 2x (1) x2x
= Sx2+Syf=dx? syl el -Gy + 2y - ax

= Sx2_4x? +Sp? _plidny +dx -2y -1=0

=  Xrdplsdxy+dx -2y -1a0

This is the equation of the required parabola.
Parabola Ex 25.1 Q1(iv)



Let P (x,y) be any point on the parabola whose focus is S(2,3) and the directrix
X =4y +3=10. Draw PM perpendicular from P (x,y) on the directrixx -4y +3=0.
Then by definiton

SP =PM
= e

X=4y +3

=>  (x-2 +fy-3) -
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=  17x%+17y? -68x - 102y +221-.x?+{-{/‘ +3% 200 x [~4y) + 2x(-4y) x 3+ 2x3xx

= 1?()(’4—}“ — 4y — By +13}—{X—4}' +3j2

= 17x2 +17y? -68x - 102y +221 -f,’b@;ﬁr’ +9-Bxy - 24y + 6x

= 1?x’-x2+l?y’-lﬁr’+ﬂx}r-Géx-sx-lﬂzr+24y +221-9=0
=  16x%+y?+8xy-74x =78y +212=0

This is the equation of the required parabola.

Parabola Ex 25.1 Q2



Let #[x,y) be any paint on the parabola whoss focus 1s5(2,3) and the directrix
X =4y + 3= 0. Draw PM perpendcular from P{x,y) on the directrixx — 4 +3=0,
Then by definiion

5P = PM

= 5P? = P

pe-dr+ 3
N

2
= x*+r2—4x—5y+4+9-w @
e

= Js’2+4—4k’+y2+9-—5y-

= 1?Ix2 +yl _4x_5|,'+13]-|[x_4y+3]’

= 17x% + 17y2 - 68x - 102y +221-x"’+|‘|-4w]2+3?r213

= 1?x2+1?;,—2-5ax-102y+221-x?+1s;,—2+samy;'3q4a

= 17x%-x*+17p? - 16y + Sy — 68k 6~ 103} 24y +\z§}€3 -0
$ < .

=  16x%+y +Bry-T4x-TOy 2212=0 \'Q‘}"

This is the equation of the reguired parabala, "\Q

Latus Bectum = Length of perpend:’curcﬁ":?mmfucm (2,3 on directrix x—4y+3=0
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Civen focus (-6, -6)
Vertex(-2,2)

. . . 2+6
Slope ofline connecting vertex and focus 1s T 2

Slope of directriz will he 15 hecanze hoth lines are perpendicular

Vertex 15 the midpoint of focus and point on directrix which passes through s
Siny:d 5 -+ y
2 2
(x y)=1(2,10)
Egquation of directriz is given by

=

-1
Al=—ix-2)
7 2
dy—2l=-x+2
X+ 2y=122

2
; . (x+2y—22
Equation of Parahola is (x+6) + ( y+ 6 o %

s[x 4y 436436+ 12x+ 12y | =] 2+ 4)7 + 484 + 4xp- B8y 44x |
4+ ¥ —124-4x+104x+148y=10
(2x— ' +4(26x+37p—-311 =0

Parabola Ex 25.1 Q3(ii)

In aparabola, vertex is the mid-point of the focus and the point of the intersection of the axis
and directrix. so, let [leylj be the coordinate of the point of intersection of the axis and directrix,

Then (0,0 is the mid-point of the line segrment joining (0, -3} and [x,,¥,]).

Xyp+0
2

0 and u:l:l
2
= xy =0 and yy =73

Thus, the directrix mests the axis at {0,3)

The equation of the directriz isy =3

Clearly,the required parabola is of the form &% = —4ay, where a = 3

equation of parabola is x% = -4 x3xy

= X% = -12y

Parabola Ex 25.1 Q3(iii)



In a parabola, vertex is the mid-point of the focus and the point of intersection of the axis and directriz.
So, let [xl, ¥1) bethe coordinate of the point of intersaction of the axis and directrix. Then [—1, -3) is the
mid-point of the line segment joining (0,-3) and (xy, ¥,).

& +0

-3
==] and rlT--E

= ¥y =-2 and ¥, =-3

Thus, the directrix meets the axis at (-2,-3).
Let & be the vertex and S be the focus of the required parabola.
Then,

B (O
iy, = slope of AS = =0
Fnl -9

slope of the directrix = % = [+ Directrixis perpendicular to the axis]

Thus, the directrix passes through [-2, -3] and has slope o sdits Bquatinn.is‘

/-39 - wfx- (2)

¥ +3

o

=X+2

= x+2=0

Let P(x,y) be a point on the parabola.
Then, £S = Distance of 2 fram the directris.

Jo-07 + (v +3)7 - 22
= x2 4y -1-3:|2- (> +E:|2
= Hery2 4046y = X2 4 444

= r2-4x+ﬁ5r+9-4-l]

= yZ-d4x 46y +5=0

Parabola Ex 25.1 Q3(iv)



In a parabola, vertex 12 the mid-point of the focus and the point of intersection of the axis and directrix,
sn, let [xl, y,j be the coordinates of the point of intersection of the axis and directrix. Then [a',l:lj is the

mid-point of the line segment joining [ajl:l) and [-"‘-'ui’i:l-

Xy 43 . yy+0
A .z and =0
2 2
= X,=23"-3 and y,;=0

Thus, the directrix meets the axis at (23'- 3, 0).

So the equation of directrix isx =23'- 2

Let P (x,y) be any point on the parabala. Then
SP = PM

= SP? w oM

> (x-3) +(y-0y =[Jf-za'+a:|2

o

2

= x¥243°-Zax+yi= [x—25‘+a:|2

= X2 4 3% Dax +y2=x? +[—Ea']2+az+ 2%uex (<2870 + 2% (228") x 2+ 2x (3) x ()
= x243%-Dax+y2s x2+4[a'jz+az—4xa'— 4a'a+2;x

= y2=x?-x%+a%- g%+ 2ax+ 4[a') - 4xa's 45" 3+ 2ax

- yi= 4ax—4xa'+4|:a'f—4a'a

= y2 = dax - 42'3 - 4xa'+ 4(&'}2
=d43(x-a3")-43'(x-2a")
=% -43")(x-2"
=4(z3-a3")(x-a")
y¥=4(a-a’)(x-a)
= yZ=-4(a-a)(x-2")
Hence, required equation of parabala is vy = —4 (2'-3)(x-2")

Parabola Ex 25.1 Q3(v)



xty=landx -y=73
Intersecting point of abowe lines s
(2, %172 -1 mmmmmeev vertex
Focus (0,07
Wertex 15 the midpoint of focus and point on directriz which passes through
0t 0ty
2’ 2
(z,y)=(4,-2)

: : e
=lope of line passing through focus and vertex 15 T

Slope of directrizis 2, as both are perpendicul ar lines

yH2=2(x-4)
2E-y=10m- directrix
SP* = M

a1 x2+y2|:|2x—y—1[]|2
244yt =100 +4xy — 20y +40x=0
(x+2y1 +2002x—y—5 =0

Parabola Ex 25.1 Q4(i)
The given parabola v? = 8x is of the form v< = 4ax, ‘where 4a = 8

= 3= =2,

| @D

Wertex: The coordinates of the vertex are {0,0).

Focus: The coordinates of the focus are {2,0).

Axes: The equation of the axis isd.= 0,

Directrix: The equation of the directrix isx = -2

Latus-rectum: The length of the latus-rectum = 43 = 4x2 =18,

Parabola Ex 25.1 Q4(ii)

In the given parabola, a=—
g P 16

Fm:'u.rlfﬂ,—i_}
16
weriex(0,0)

1
Directriz, y=—

Lt
dixs, x=10

LR =l
4



The given equation is
yi-4y-3r+1=0
yi-ody=ax-1
yi-dy+4=3x-1+4
yZ- 4y+12}2 =3x +3

[y - 2)° = 3(x +1) )

b

Shifting the origin to the point [—1.2] without rotating the axes and denoting the new coordinates
with respect to these axes by X and ¥, we have

x=X-1, y=v+2...[i)
Lising these relations equation (i}, reduces to

¥ m3X fiii}

This is of the form ¥2 = 4ax.
On comparnng we get,
43=13
3
= &=—,
4

MNow,
Wertex: The coordinates of the vertex with respect to neWwaxes are (¥ =0, V¥ =0).

50, coordinates of the yertex with respect to old axes are, (-1,2).

’ 'r’=UJ.

| w

Focus: The coordinates of the focus with respect to new axes are [X =

Putting ¥ =§ and ¥ =0 in equation fiil},, we gat

x=%—landy=u+2

= ¥ = e— and y = 2.
3 ¥

Coordinates of the focus with respects to old axes are [Tl 2]

Parabola Ex 25.1 Q4(iii)



Axis: Eguation of the axis of the parabola w.r.t new axes is ¥ =0
¥=0+2
= p=2

eguation of azis w.r.t old agesis v =2

Directrix: Equation of the directrix of the parabola w.r.t new axesis X' = ?
X o= 2- 1
) X o= i
4

Equation of the directrix of the parabola w.r.t old axes isx = %
Latus-rectum: The length of the latus-rectum = 4a
3
=4 —_
Fl
=3

Parabola Ex 25.1 Q4(iv)
The given equation is
yz -4y +4x =0
yz- 4y = =y
vEo2xy %2 +(2)° = —dx +[2)
[v-2)° = -ax + 4
(v -2) = ~afx - ) )
Shifting the origin to the point [1,2] without rotating the axes and denoting the new coordinates
with respect to these axes by ¥ and ¥, wa have

ol

¥=X+1, y=¥+2 i)
Lsing these relations equation Ii:lJ reduces to
vE = —4x oo (i)

This is of the form ¥2 = —4ax,
an camparing, we get, s=1
Mow,
Vertex: The coordinates of the vertex w.r.t to new axes are (¥ =0, ¥ =0).
¥=0+1, y=04+2 [Using equation ii]
= X=], y=2
Coordinates of the vertex w.r.t old axes are, (1,2}
Focus: The coordinates of the focus with respect to new azes are [X =1, ¥= El].
Putting ¥ = -1 and ¥ =0 in equation I:ii:lJ we get
¥k==14+1, y¥=0+2
= X =0, =2

Coordinates of the focus wr.t old axes are (0,2).
Axis: Equation of the axis of the parabola w.or.t new azes is ¥ =0
y=0+2 [Using equation ii]
= =2
equation of axis w.r.told azesis y = 2
Directrix: Equation of the directriz of the parabola w.r.t new axesis ¥ =1



¥=141 [Using equation fii}]
= H=2

- Equation of the directriz of the parabola w.r.t old asesisxy = 2,
Latus-recturm : The length of the latus-rectum = 4a

=4xl

=4

Parabola Ex 25.1 Q4(v)
The given equation is
wledx +dy -3=0.
y2+ 4y = —dx + 3
wip2uy 2428 = g 43427
[y+2]2--+x +3+4
(v -1-2:|2 -ty # 7

= eaf-mafx-2) ol

Shifting the origin to the point [%.—2] without rotating the axes and

o v o

with respect to these axes by X and ¥, we have
T
N o= .J'¢’+:J y=¥-2

Using these relations equation (i}, reduces to ¥? = —4x
This is of the form ¥% = -4aX on comparing, we get s =1

PR
Now, o
Vertex: The coordinates of the vertex wribnew axes are 1@%’, ¥ o= ﬂ]

x-l.'H-%, y=0-2 / y &QX [leing [l]]

¥ N
= ¥=3 2 R ¥ 4 &

Coordinates of the vertex w.r.t old axes %,-2].
Focus: The coordinates of the focus wr@g& aves are (¥ =-1, = 0)
7 - o
L X -‘1+: and y=0-2 ['-'5”"9 [']]

= x-%, and y = =2

' 3
Coordinates oof the focus w.r.t old axes are [;,—2].

Axis: Equation of the axis of the parabola w.r.t new axes is
Ve

y=0-2 [I.Ising equation [i'r]]
= o= =2
equation of the w.r.told axes is y +2 = 0,

Parabola Ex 25.1 Q4(vi)



The given equation is

y? = 8x + 8y
= yz-Ely-Elx
y2-2x4xy+16=8x+16

= [y--#}z-B{x +2) {l}

Il

shifting the origin to the point {-2, 4] without rotating the axes and denoting the

new coordinates w.r.t these axes by X and ¥, we have
X=X-2, y=V¥Y+4 i)

Using these relations equation l[i:lJ reduces to

ve = BX . fiii)
This is of the form ¥2 = 4aX, on comparing, we get

43 = B
= amz

Mo,
Vertex: The coordinates of the vertex w.r.t new axes are (X =0, ¥ =0)
¥=0-2 y=0+4
= ¥=-2, y=4
Coordinates of the vertex w.r.t old axes are (-2,'4)
Focus: The coordinates of the focus w.r.t new axes are [}{ = 2000 = EI}
x=2-2 and y=0+4 [using equation i) ]
= » =0, and p=4
Coordinates of the focus w.r.t old axes are [:EIA-}.

Axis: Equation of the axis af the parabola w.r.thew axes is ¥ =0

y=0+4 [LJEing aquation [ii}]
= y=4
equation of axis w.r.t old axes isy'= 4
Directriz: Equation of the directrix of the parabola w.r.t new axes is

X o==2

#=-2-2 [using equation ii}]
= X = —4
= ¥+4=10

Equation of the directriz of the parabola w.r.told axesisxy +4=0
Latus-rectum: THe length of the latus-rectum = 43
=4x2
=8

Parabola Ex 25.1 Q4(vii)



The given system of equation is
4y - 1]|2 =-7(x-3)
2 =1 .
= [}nl} -T{XHS} {I}

Shifting the origin to the point I:3,1:| without rotating the axes and denoting the
new coordinates w.r.t these ases by X and ¥,

we have,
¥x=X+3, yv=¥+1 M
Using these relation (i), redus to
=7 i
vZa 2l x i
x @
This is of the form ¥? = -4aX, on com paring, we get
da = 1
4
= a= :
16

Now,
vertex: The coordinates of the vertex w.r.t new axes are (X =0, ¥ =0)
¥x=0+3, y=0+1 [Using equation [iii}]
= ¥=3 y=1
Coordinates of the vertex w.r.t old axes are (3,1).

Focus: The coordinates of the focus w.r.t new axes are [x =- ;E, ks -D]
-7
¥=—4%+3 =0+1
16 ¥
41
= = —, =1
16 4

Coordinates of the focus w.r.t old axes are [2, 1].

Axis: Equation of the axis of the parabola w.r.t new\axesis
Awis: Equation of the axis of the parabola w.r.thew axesis
¥=0
= ¥y=0+1
= ¥=1
equation of axis w.or.t old ases isy.=1

Directrix: Equation of the directrix of the parabola w.r.t new axes is

y-i
16
x=i+3
16
= x=32
16

; : ; ; E5
Equation of the directrix of the parabola w.r.t old axesisx = 16"

Latus-rectum: The length of the latus-rectum = 43
7

= q-}(_
16

[l
]~

Parabola Ex 25.1 Q4(viii)



The given system of equation is
y2=5x—4y—9
y2+4y=5x—'§l
y2+4y+4=5x—9+4
[y+2]2=5x—5

[y +2)7 = 5fx - 1) i

ool

Shifting the arigin to the point {lj —2] without rotating the axes and dencting the

new coordinates w.r.t these axes by X and ¥,

we have,
x=X+1 y=v-2 i)
using these relations, equation [|] reduces to
vE= 58X i)
This is of the from ¥% = 43X on comparing we get
4z="5
5
= ==
4

M o,
Yertex: The coordinates of the vertex w.r.t new axes are [X =0, ¥= III]

x=0+1, y=0-2 [USing equation [:ii]]
= x=1 v=-2

. Coordinates of the vertex w.r.told axes are {1,-2).

Focus: The coordinates of the focus w.r.t new are {X = ;, Vo= EIJ

g
X o= 3 +1, w=0-2
=]
= X = E, W= -2
dxis: Equation of the axis of the parabola W.r.t aves is
¥ =10
¥=0-2
= yo=-2

equation of axis w.r.t old axes isy = -2,
Directrix: Equation of the directriz of the parabola w.r.t new axes is

X=j
4
-5
H=—+1
4
-1
= N = —
4
= 4x +1 =10

. Equation of the directrix of the parabala w.r.t old azesis 4x +1=0
Latus-rectum: The length of the latus-rectum = 43
= 4){5
4
= G,

Parabola Ex 25.1 Q4(ix)



The given of equation is

X2+y=6x—14

= X2—6X=—y—14

= Xz—ExXx3+'§l=—y—14+9

= {X—3]2=—y—5

= [X—3]2=—1[y +5) N

Shifting the origin to the point [3, - 5] without rotating the axes and denotinh

the new coordinates w.r.t these axes by ¥ and v,
we have,
Xx=X+3, y=V¥Y-5 o i)

Using these relations, equation (i) reduces to

%=y o i)
This is of the form %% = —43¥, on comparing, we get
43=1
1
= ==
ES

[ i,
Yertex: The coordinates of the vertes w.r.t new are [:X =0, ¥= III]

=043, y=0-5
= ¥ =3, y=-E

Coordinates of the verter w.r.t old axes are [3, - &),

Focus: The coordinates of the focus w.r.t new axes are {X =0, ¥= %J

-1
K =0+3, =—-5
4 4



Coordinates of the focus w.r.t old axes are [3, %]

Axis: Equation of the axis of the parabola w.r.t new axes is

X =10
¥=0+3
= N =3

» equation of axis w.r.t old ases isx = 3,

Directrix: Equation of the directrix of the parabola w.r.t new axes is

vl

i

1

=—-5

Y 4

- _-19
y=—
= 4y +19 =10

Equation of the directrix of the parabola w.r.t old axes is 4y +19 =10
Latus-rectum: The length of the |atus-rectum = 4=

1
=4x—

4
=1,

Parabola Ex 25.1 Q5



Let 2Q be the double ordinate of length 8p of the parabola v = 4px,
Then, #8 = QR = 4p,

let 47 = x,. Then, the coordinates of £ and @ are {Xl, 4,.5] and, [xl,—c‘rp_] respectively.
Since £ lies on y? = 4px

[4,.0]2 = 4px,
= Xyo=4p

So, coordinates of # and @ are {4p, 4p) and (4p, - 4p) respectively.
. The extremities of a double ordinate are {4p, 4p) and {4p, -4p).

Also, the coordinates of the vertex A are (0,0).

rry = slope of A2

= 4n -0
4n -0
=
and, . = slope of AQ = mlvi
4n -0
-1

Clearly, mym, = -1,
Hence, 48 L AQ

. The lines from the vertex toits extremities are at right angles.

Parabola Ex 25.1 Q6



The given equation of the parabola is

x% =12y
This is af the form x2 = 43p. on companng, we get
43 =12
12
= d= —=3
4

Coordinates of the focus 5 is [0,3],

£ and <) lies an the parabola.

¥ 212 %3
= k1=38
= X o=

#f-6,3) and q[s, 3]

Now, PQ = yffxg - o)+ (ra-yif
- )’
=12

and, Of =2,

1
srea of DPOQ = EKPQ wOE

-ixlE‘:xE
2

=fx3d=13 59, units,

Parabola Ex 25.1 Q7



The axis of the parabola is a line L to the directriz and passing through focus. The

equation of a line Lto x-4y-2=01s8

4 vy = -1
y=?+.# :>m2=_—1 and y = mpx + 4
iy
= Ay + oy o= 34
This will pass through focus (3,3) if,
IxI+4x3 =34
=4 9+12=231
= 21 =233
= 1-21_4
3
so, the equation of axis is 3y +4x = 3=x7 =21
= Iy +4x = 21 1)
And the eguation of directrix is
I -dy =2 i}

Mutiplying equation i} by 4 and equation i) by 3, we get
16x +12v =54
Oy =12y = 6

adding equation (i) and {iv), we get
164 +9% =84 +6

= 25x =190
L xo20 18
25 &

Putting » = 15—8 in equation iy, we get

Putting » = 15—8 in equation fi), we get

18
Iy b — = 21
¥ "5

72
= v+ —==21
¥ L

e
= v =21- —
¥ g

- 3 _lDE—?E
&
33
Iy = —
= W c
11
= ="
Y 5

Hence, the required paint of intersection is [15—3,%]

.. {uii)
,..{i'..r}



Parabola Ex 25.1 Q8

Let the ordinates of the required point is y,
absdssa= 3y
The coordinates of the points are {Ey, !,f].

These paints lies on the parabala x2 = gy,

(3v)" = oy
= '3}:'2-95-'
= ay® -0y =10
= Sy [r-1)=10
= ¥=1=0
= ¥=1

abscissa=3xy =13

Hence, the required point is {3,1).

Parabola Ex 25.1 Q9
Let the equation of parabola be
yZ = dax [l]
If passes through (2, 3).
(37 = 4xax2
= 9 =53
9
= ==
g

Futting the value of a in equation [:il', we get

3 9
= 4w —KX
’ a8
=]
2
— - N
¥ 2_1
= Eyz-';x

[y »0]

-+ agisralong x-axis
[ g ]

Hence, the required equation of parabolais 2~_,r2 = 9,
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Let {xy,¥y) be the coordinates of the point intersection of the axis and the directrix.

{*1, ¥1) = {0,2]

[+ v 2]

we know that, the vertex is the mid-point of the line segment joining (0,2) and focus

{2 ¥2)

Ko+ 0

2
o and u-g
2 2

¥o=10, and y, = -2

The coordinates of focus is (0, - 2).

By the definition of parabola
£s = B
= PSe = ppt

= [x—u}2+[y+2]2={y—_2]2

W1
= x2+y2+4+4y-{y-2}2
= 2yt s drdy =y a4 gy
= xz--d-y-q-y

=  x%=-gy

Hence, The required equation of parabola isx® = -8y,

Parabola Ex 25.1 Q11

[ vertex at the l:lrigin]



In a parabola, vertex is the mid point of the foens and the point of intersection of the axis and
directriz. So let (x,y ) be the coordinates of the point of intersection of the axis and directrix.

Then (3.2)is the mid point of the line segment joining {3.2)and {x.y,)

x,+3 ¥ +2

L =3 and = =
2

rn+i=6 and y +2=4

I = and y, =2

The directrix meets the axisat (1.2)

Let Abe the vertex and 8 be the foens of the required parabola
Then

(2]

m=dopeof AF=——

Il
=T
(5]

Let #t, be the slope of the directrix
Then
By, =% [ Directrix isperpendicnlar to theaxis]
Thus the directrix passes through (1. 2) and the slope o250 its equation is
¥y-2=m=(x-1)
g 3
il -1
«
x—1=0
Let P(x.y)bea point on the parabola

Then PS=distance of P from the directrix

(=) +(p -2 = -
+25-10x+y" +4—dy=x"+1-2x
¥ —4y-8x+28=0
Hence the required equation of the pambola is y* —4y —8x+28=0
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Let CAE be the bridge and LOX be the road way. Let A be the centre of the bridge.
we find that the coordinates of 4 are (0, 6).

Clearly, the bridgeis in the shope of a parabola having its vertex at A [:IIIJEu].
Let its equation be x* = 4a{y - 6) i)

It posses through & (50, 30). Therefore, [50]2 = 43 (30 - 6)

= 2500 = 43 =24
2Lon
= =3
4x24
625
— g = —
24

Putting the value of ain i}, we get

x2=4x52245[y—6]
= X2=%y—6] i)

Let! metres be the length of the vertical supparting cable 18 metres fram the
centre. Then, £ {18,/) lies on (i), Therefore

(18)* = Z22(/ - 6}
]
et 324x6=625[!—6]

= 324)-(6:625[:."—6:]

10944

= — __=/!-8
625
1944

= — —+6={
625

1944 +3750 _ ;

s
a25
Eo94

= l=""_=911m [approx
625 I: PP ]

Hence, the required length of a supporting wire is9.11m.
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When x=24, then y==%12
S0 two points are 424, 12) and B(24, -12)
Equation of lines joining vertex and & 1=

1
=—x
=3

Equation of lines joining vertex and B 15

1

= —x
=55

Parabola Ex 25.1 Q14
In given parabola
a=2
Given focal distance=a+x=4, so x=2

Sopoints are (2,4) and (2, -4)

Parabola Ex 25.1 Q15
v=rxtan &
yg =dax
- : 4 4
Intersection point of both the curves are (—2, -
tan“d tand

=mo Distance from origin to the above pointis

2 2
4% + 4a h 4':; 1+tan® & = dacot cosecd
tan* & tan & tan” &
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The vertex and focus of the parabola are A[O, 4) and F(0,2) respectively.
AF =2

Aspcint A and F lie on y-axis, so y-axis is the axis of the parabola.

If the diretrix meets the axis of parabola at point Z, then AZ = AF = 2,
COZ=0F+FA+AZ=2+2+2=6

So equation of diretrix isy =6

Let P(x, y) be any pointin the plane of focus and diretrix,

and MP be the perpendicular distance from P to the diretrix,
then P lies on parabola iff FP = MP

& |lx-0F +(y-2)° @

ex?+(y-2)°=(y-6)
SxPeyi-dy+ 4=y?-12v+ 36
& x? 48y =32

x?+8y = 32 is the required equation of the parabola.

Parabola Ex 25.1 Q17
The line y = mx + 1is tangent to the parabola y? = 4x.
[m><+1)2 = 4x
mex? + 2mx + 1= 4x
m?x?+ [2m-4)x+1=10
As we know tangent touches the parabola, so the roots of the
above quadratic will be equal.
=D=b?-4ac=0
= (2m-4)*-4{m?)(1)= 0
= dm?+ 16 - 16m-4m* =0
=>m=1



