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Q1(i)

LetP(x,y) be any point on the parabcla whose focus i1s 5(3,0) and the directrix
3¢ + 4y = 1. Draw PM perpendicular from P [x, y) on the directrix 3x + 4y = 1.

Then by definiticn
SP = PM

— 5:;:2_%?

= {x—312+{r—ﬂ'_l=- 3x+ 4y -1
ERl

2
= x2+9-ﬁx+y1-(3x*q¥-1]

;§+ 16

_(Ereay-1y
ey S

V=)

sgu(Bray-1)
25

= x¥P_ By +9+y2

= P
= Bl -x+y?+9)=Bredy-1)

= 25x% -150x + 257 +225 = [3%)7 + (49 )7 4 (<1)" + 2xBexc Ay + 2x 4y x(-1) + 2% [-1) x3x
=  25x% 150w +25)% + 225 = Gx T 4 1692 4 14 240y - By -6x

= 25— 4257 - 167 - 150K+ Ex+ By -24xy +225-1=0

=  18x7+ 9% - 144x + By —24xy + 224 =0

= 1652 4 Y2 24uy — 144x 4By + 224 =0

This is the equation of the required parabola. @
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Qi(ii)
Let P (x,y) be any point on the parabola whose focus isS(1,1) and the directrix

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

S0 = B
= SPZ w PN

= (- +y-1) -[)::,1:*’_*3]

2+1?

2
= x2+1-2x+y2+1-2y-(x_+r_+1]

2

(e +1)°
2

= X2+y2-2¥-2}'+2-
= 2[xFap?oon-2y+2) = xPayele Dy 42y 4 2¢
= 2P+ dx-dy+a=xT+yZele 200+ 2y +2X
= 2 -xP+2yP -y -2xy - -y 24 +4-1=0
=  xeyl-2xy-Bx-6y +3=0

This is the equation of the reguired parabola.
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Qi(iii)

Let P [x,y) be any point on the parabola whose focus 1S (0, 0) and the directrix
2% —y —1=0, Draw PM perpendicular from P(x,y) on the directrnix 2x -y - 1=0.
Then by definltion

5P = PM

= SPE - PME

= (x-0F+{y-0)° = 3”“2‘5'"12}
e

= ).;‘R+?E=M

(&)

- ‘5(x2+y2}=[2x—y—1}2

= 5245?20 ) () r2x2x X[y 2x(p)x (1) +2x (1) x2x
= Sx2+5p2 e dx? + y2 4 1 - dny + 2y —dx

= S -5yl ytrdxy + -2y -1=0

= ¥ dyZ s dxy 2 dx -2y =1m0

This is the eguation of the required parabcla,
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Ql(iv)

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

5P = Ph
= 5P = P
2
—4y+3
= (k-2 ey -3 | 2
JE
2 2 [x-ql_.-r.;z]’
= e d—dw gy +9_6F-H_H—Tm(
Ji?l
2
_4
= x7+y'=—4x—6r+4+9=-[xl+3}

= 17 +y?-dx -6y +13) = (x -4y + 3]

= 17x%+17§% —68x - 102y +221 = X2 + (~4p) + 3% 2sex s (-4y) + 2% (~4y) x 3+ 2% Bxx
== 17x%2 4 17y2 —6Bx - 102y +221 = x2 4 16§24+ 9 - Bxy = 24y + 6

= 17x2 = x2 417y 2 - 16y + Bxy - 68X =6x <102y + 24y +221-9=0

= 1657 +yZ 4+ Bxy - 74x 78y + 212=0

Thig is the equation of the required parabola.
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Let#{x.y) be any point on the parabola whose focus is.5 (2, 3) -and the directrix
¥ -4y + 3= 0. Draw PM perpendicular from 2 fx, ) on the directlrixx -4y 2 3=0.
Then by definiton

5P = M
= Pt . P

- o
{x-dr . 3}2
T

z
-4
= x*;p?—m—ﬁy+4+9—pr+3l

= J:"2+4—4H+}-'2+9—Erf-

= 1?(x‘+y1-4x-5y+13]-|{x-4y+3]*

= 177 4 17y% 680 102y + 221 = x% 4 (—ap)7 £ 3% 20w x [~dy) + 2 f-dy)% 34 2 3xx
= 1P+ 17y? - 68N - 102Y + 221 = 47 + 1657 + 9 — vy — 299 + 6

= 17w — x4 17 - 16y 4 By - 68% B — 102y + 24y +221-9=0

= 1657 + 2+ Bry — 7ax - 7By + 212 =0

This Is the equation of the required parabola

Latus Rectum = Length of perpendicular from focus (2,3) on directrix x —4y+3=0
5 2—12+3

V1+18
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Q3(i)

Civen focus (-6, -6)
Vertex(-2,2)

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

Slope of directris will he IE hecanse hoth lines are perpendicular

Vertex 15 the midpoint of focus and point on directriz which passes through axis

5 -ﬁ+x; 5 -+ ¥
2 2
(x y)=(2,10)
Equation of directriz 13 given by

-1 ;
Al=—(x—21]
¥ o

2y-2l=—-x+2
T+ Ziy=12d

| X+ 2y— 22/
5
s[4+ + 36436 +12x+ 12y |=[ £+ 4y7 + 484 + 42y - 88y - 44x |
42+ ¥ —124-4xp+104x+148y=10
|2x—y'|2+ 4i 2dx+37y-311=1

Equation of Parahola is (x+6)° + | y+ 6 e

Q3(ii)

1 3 parahnla, wertex i= the mid-pnict 07 the firn.s anc the pnirt nf tha intzasectinn n® rhe Azis
and dirsulriz. oo b fxg, ) L2 b e coordinge ol e puinl Ll inlze sectivr u” Lie gzis gnld direclis,

hen [U,U} ig tae mid-adin: of the ine segren: joining (U, -2) =rd fx), 1),

Xy =1 M=
g oand £
2 2

-0

£ =1 L Wy =2Z
“hus the dirsccris meets the axis =t [EI_:I]

Thz cquation of the d roeten 2 p =2

Clear y,the requirad parabala is cf the form ~% - —4ay, wherea - 2

cquation ofparakolaisx® - AxIay

= HE - 12y
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Q3(iii)
In a parabaola, verbex is the mid-point of the focus and the pont of intersection of the a:is ard directrix.
So, let (xy,yy) bethe coordirate of the point of intersection of the anis and directrix. Then (-1,-3) is the
mid-point of the line segment joining {D,—S} atd [x;,:,'l:l.

h‘l-i-ﬂ

=1 and = =3

and

¥-3
2

= ¥yp=-2 ¥y =-3

Thus, the directre mess the axs at E-—E, -3).

Let & be the vertex and 5 be the focus of the required sarabcla.
Then,

Rl
my =slopeof AS =

slope of the directix = -Fl = [+ Directrix is perpendicular to the axis]

Thus, the directrix passes through (-2,-3) and has dope «. so its equation is

Y= {—3:[= m{x - {—E:I]

¥ +3

[vn]
X+2=0

s N+2

=

Letﬂ[x, r] be a point on the aarabala.
Then, £5 = Distance of P fram the directris.

..“x- Djr +(v -1-31!2 -

X+ 2

iE

S

= ¥4y R 0By e 24 44 dx
= yi-dx +6y+9-4=0

= yL-dx +6y+5=0

Wondershare
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Q3(iv)

In a parabola, vertex 15 the mid-point of the focus and the point of intersection of the axis and directrix,
<0, let [x,, y,) be the coordinates of the point of intersection of the aus and directrix. Then [a',tlj 15 the

mid-point of the line segment jomning [a,l]] and ["1:1’1]-

X1¥2 .5 and —h;u =0
= Xy=23'=3 and y, =0
Thus, the directrix mests the axis 2t (22"~ 3, EI}.
So the equation of directriz isx =23'-3
Let £ (x,y) beany point on the parabola. Then

SP = PM
= 582 w ppe

=5 [X—a}2+ff—ﬂjau[>"2;'+a]z

= xZ+a?-Zax+yi= [x—za'+a]2
= x%+a?oDax+y?ox? +(-28')7+2%+ 2 xx [-237) + 2 (28" )x 3 + 2 (3)  (X)
= xZ+a?-Zax+yi= x2+4{a‘jz+a2—4xa'— 45" @ £2ax%
= -,rz-xz—x2+az—a2+23-x+4|:a'jz—4xa-'— 45" 3+ 2ax
= y?=dax - da'+4(a')- 433
= y2=dax-43'a-4xa'+ 4{3')2

=43(x-3")-4a"(x-3"

=[g-42")(x-23")

=4(z-3")(x-3")

y2 = 4(a-a’)(x-a")

= -ﬁ——fﬂr[a'— 7)(x-3") @
Hence, required equation of parabolais y* = —4(a-a)(x-a") 60 ‘\O
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Q3(v)

zty=landxz-y=3
Intersecting point of abowve linesis
(7 =2, -1 wertex
Focus (0,0
Wertex 15 the midpoint of focus and point on directrix which passes through
2=DE; o D-l-_y
2 2
(zy)={4-2)

: : o B
slope of line passing through focus and vertex 15 —

wlope of directriz 13 2, as both are perpendicular lines

yH2=2{xz-)
ax-y=10-—- directrix
5p? = PM?

S5 '|:|'2x—y—1[]|2
Ayt =100 +d 5 =20y +40x =0
(%4231 +20(2x—y - =10

Q4(i)

The given parabola y* = 8xis of the form y? = 4ax, where 43=8

=5 3= =t

|2

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

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

Axes: The equation of the axis is v = 0,

Directriz: The equation of the directris isx = -2

Latus-rectum: The length of the |atus-rectum = 43 = 4x2 =8,
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Qalii)
1
In the gtven parabola, FE

1
F 0,-—
ornel] IEJ
veriex(0, 0

1
Dhirecinix, y=—
=15
agizs, x=10
LR:l
4

Q4(iii)

Awis: Eguation of the axis of the parabola w.r.t new asesis ¥ = 0
w=0+2
= =2

equation of azis wor.told axesis vy =2

Directrix: Equation of the directrix of the parabola w.r.t new akesis X = %
N o= ﬂ— 1
4
= M= '
4

Eguation of the directrix of the parabola w.r.t old axes is x = %
Latus-rectum : The length of the latus-rectum = 4a

= 4-)(3
4

=3|
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Q4(iv)

The given equation 15

yi-dy +4x=0

yz- G w =iy

y2-2xy x2+(2)° = —ax+(2)°

[v-2)" = —dx + 4

(v -2)° =~afx - 1) ()

Shifting the origin to the point (1,2) without rotating the axes and denoting the new coordinates

L uouu

with respect to these aves by ¥ and ¥, we haye

¥=X+1, y=¥Y+2 o (i)
Using these relations equation (i}, reduces to
V2 —ax - i)

This iz of the form ¥® = —4ax,
on comparing, we get, =1

Mow,
YVertex: The coordinates af the vertes w.r.t to new ases are {X = [ky = !:I].
x=0+1, V=042 [Using equation ii]
= =1, =2

Coordinates of the vertex w.r.t old axes are, [1,2]
Focus: The coordinates of the focus with respect to new axes are [X =3 (i CI}.
Putting X = -1 and ¥ =0 in equation (i}, we get
N¥==1+41, y=0+2
= X =10, b= 2

Coordinates of the focus w.r.t old axes are [I:I,E}.
Axis: Eguation of the axis of the parabola w.r.t new axes s ¥ =10
y=0+2 [Using equation ii]
= =2
eguation of axis w.r.told aresis y = 2
Directrix: Equation of the directrix of the parabola wr.t new axesis ¥ =1

mm Wondershare
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Q4(v)

The given equation s

vilidn 44y -3=0.

5-*24-4}-' = =&K& 3
PEEDuy D +2% m cay 43428
{y +2-“:|;== - =l 3+ 4

U w oo

{¥ +2;2--1x +7
7
= (edf--s(x-3] )
shifting the origin to the point [%.-—2] without rotating the axes and denoting the new mordinates
with respect to these axes by X and ¥, we have
x.X+E. yu¥=2 i)

Using these relations equation (), reduces to ¥¥ = -4x oo fiil}
This iz of the form Y¥ = —4aX on COMParing, we getae 1

Naow,
Vertex: The coordinates of the vertex w.r.t new axes are [x =0, ¥= l'.l]
7 v
x-l.'l+:, y=0-2 [Usrng {l]]
7
= ¥ - y=-2

Coordinates of the vertex w.r.t old axes are [% ,-2].

Fotus: The coordinates of the focus w.r.t new axes are (X =-1, = 0)

7
X=-l+- and y=0-2 [using (H)]

= x-%, and y = =2

: 3
Coordinatas oof the focus w.r.t old axes are [; .—E].

&xis: Equation of the aws of the parabola w.r.t new axes is
Y=

ymb=2 [Usm:g eguation [liﬂ
- o= =2
equation of the w.r.told axesis y +2 = 0,

mm Wondershare
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Q4(vi)

The given equation is
yz = Bx + 8y
- y2-8y =8x
= y2—2x4x}r+16=ﬂx+15

= {y-4}2-8{x+2} i)

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

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

Using these relations equation {i}J reduces to

ve=gx S (11}
This is of the form ¥% = 4aX, on com paring, we get

43 = 8§
= amZ

MNow,
Wertew: The coordinates of the wvertéx w.r.t new axes are [x =0, ¥= I:I]
¥=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 {K =2, ¥n l:l:l
¥=2-2 and y=0+4 [Uaing enuation {ii]]
= x =0, and y =4
Coordinates of the focus w.r.t old axes are {El,ﬂ-}.
Axis: Equation of the axis of the parabola w.r.t new axes is ¥ =0

y=0+4 [using equation (i} ]
= ¥y =4
equation of axis w.r.t old azesisy = 4
Directriz: Equation of the directrix of the parabola w.r.t new axes is
Xea=2

mm Wondershare

H  PDFelement
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Q4(vii)

The given system of equation is
afy -1 =7 (v - 3)
2. =7
= -1 (x-3) ()
Shifting the origin to the paint {3,1] without rotating the axes and denoting the
new cordinates wor.t these axes hy X anc ¥,

we have,
¥=X+3, ¥=¥Y+1 il
Using these relatian (i}, redus to
-7 i
¥ilaty
: i)
This is of tre form ¥? = —-4aX, on comparing, we get
43 = 1
4
= P
16
MNow,
vartex: The coordinates of the vartex w.r.t naw axes are (X =C, ¥ =0)
¥=04+3, p=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 rew axes are [ = - ‘1:%' Yo D]

=7
X¥=—+3 =0+1
fET e o
41
= y=1
= i6 4

Coordinates of the focus w.r.t old axes are [:-—;, 1].

axis: Equation ofthe axs of the parsbola w.r.t new axesis
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Q4(viii)

The given system of equation is
y2=5x—4y—9
y2+4y=5x—9
y2+4y+4=5x—9+4
{y+2}2=5x—5

(v +2)7 = 5{x - 1) i)

bouou

Shifting the origin to the point [1, —2] without rotating the axes and denoting the

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

we have,
X=X+1 y=v-2 it
using these relations, equation [|] reduces to
¥E 5K i)
This is of the fram ¥Z = 43X on comparing we get
43 =75
5
= 3==
4

Moy,
Ywertew: The coordinates of the vertes w.r.t new axes are [X =0 ¥os III]

x=0+1, y=0-2 [Uzing equation [ii}]
== =1 w=-2
. Coordinates of the vertex w.r.t old axes are {1,-2),

. 5
Focus: The coordinates of the focus w.r.t new are [X = e Yo EI]

+1, w=0-2
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Q4(ix)

The given of equation is

x2+y=ﬁx—14

=¥ x2—6X=—y—14

= Xz—ExXx3+9=—_}-"—14+9

= [x—3]2=—y—5

= [X—3]2=—1[y+5] e |

Shifting the origin to the point [3, - 5] without rotating the axes and dencotinh
the new coordinates w.r.t these axes by X and ¥,
we have,

X=X+3, y=¥-5 . fii)

lUsing these relations, equation (i) reduces to

%=y .. fiii)
This is of the form %% = —43¥, on comparing, we get
da =1
1
= ==
4

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

=043, w=0-5
= K =3, y=-5

Coordinates of the vertex wr.told axes are (3, - 5).

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

=1
X =0+3, =—-5
d 4
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Let 2Q be the double ordinate of length 8p of the parabola v = 4px,
Then, #8 = Qf = 4n,

let AR = x,. Then, the coordinates of £ and Q are {Xl, 4,.5] and, [xl,—4pj respectively.
Since £ lies on ve = 4px

[4,5]2 = dnxy
= Xy= 40

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

Alzo, the coordinates of the vertex 4 are [0,0).

ry = slope of A4F

B
4n -0
S5
and, i, =slope ofdQ = =dpen
4n -0

=-1
Clearly, my, = -1
Hence, 42 L AQ

. The lines from the vertex toits extremities are at right angles.
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The given equation of the parabola is
kT =10y

This s af the form 2= day an companng, we get
43 =12

12
AT e——=03
= =

coordinates of the focus & is {0.3].

£ and ¢ lies on the parsbolzs.

¥ =12 %3
= x¥-35
= o= A5

ef-6,3) and g[8, 3)

Mow, PQ = \,f{xz - x1f+ fyz- y,f
-5+ +(3-3)
- {2y’

=iz

and, ©F =3,

L
Arga of DPOQ - Exﬂq = 5

-iﬁIE?rE
2

= fxrd =18 sq. units,
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The axis of the parabolz is 3 line L to the directris and passing through focus. The

equation of a line Lto 3x-4v-2=01is
YO = =1
Y o 1
S = My=— andy =mai + 4
i
= A+ w31

This will pass through focus {3,3] if,
Ix3I+4=3=31

= Q+12 =234

= 21=131

= gaihag
3

so, the equation of axis is Iy + 45 = I =7 = 21
= I¥ +4x =21 i)

And the equation of directng is
- dy =2 - fi)

Mutiplying equation (i} by 4 and equation i} by 3, we get
165 + 12y = 84 i)
Ok -12y =6 e i)

Adding equation (iil) and [iv), we get
165 + 8% =84 +0

=5 25% =80
4 =1
T

Putting » = 15—8 in equation (ij, we get
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Let the ordinates of the required point is v,
ansossa= 3y
The coordinates of the points are [3v,v].

These points lies on the parabnla_x2 = ay,

(3r)" = oy

9y < = gy

9y % -Gy =0

Sy [y - 1] =0

y=1=0 [+ yw0]
¥=1

U T

» absdssa=3xy =13

Hence, the required pointis {3,1).

Q9
Let the equation of parabola be
y2 = dax - fi) [+ awis along x-axis]
If passes through (2, 3).

{3}2 = 4xagxe

= 9 =83
=]
= d=—
g8

Putting the value of a in equation {ij, we get

2 2
= dw WA
4 a8

= 2}-‘2 - Sy @
Hence, the required eguation of parabola s 2\;2 = O, @& Q
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Q10

Let [Xp}q] bethe coordinates of the point intersection of the axis and the directriz.
fras e = (0,2) [ y=2]

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

(~ 2-}’_2]

Ko+ 0
2

=0 and % = I wvertex at the nﬁqin]

¥e=0, andy,=-2
The canrdinatas nf fiaus is [0, - 2).
By the definition of parabola

pS = PM
- ps? = pig®

=4
= fx-uff:“zjzn[}’—‘g

i
= xz+y1+4+4y-fy-2}z
= eyt rdsrday =y 1 d4-ay
= xzu--ﬂ,'-ﬂ-y

£ x% = gy

Hence, The required equation of parabola isx® = -8By,
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Q11

Ina parabola, vertex is the mid point of the focus and the point of intersection of the axiz and

directriz. So let {x,y jbe the coordinates of the point of intersection of the axis and directrix.

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

x|-+j =3 and ﬁ
2 2

x+5=6 amd y+21=4

x=1 and oy, =2

=2

The directrix meets the axisat {L2)

Let Abe the vertex and 5 be the focus of the required parabola
Then

[B=]

iy |
F

= dopeof AS =
s 53

=0
Let e, be the slope of the directrix
Then
", =@ [ Directrix isperpendicular to the axis]
Thus the direciix passes through (1. 2}and the slope = =0 its equation is
¥—2=={x-1I)
y-—2

——=x-1
L= =]

x—1=0
Let P{x.y)bea point on the parabola
Then PS=diztance of P from the directrix
— n ] x—l
lx=5) +{¥-2) = JE
(x=5F +(y=2F =(x-1°
425104y 44 —dy=x'+1-2
¥—4y-8x+28=0
Hence the required equation of the pambola is 3" —4y —8x +28 =0
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Q12

Let Z4& be the bridge and LOX be the road way, Let 4 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 4 {EI,E:].
Let its equation bex® = 4afy - 6) S

It posses through & {50, 30). Therefore, [5[!]2 = 43 (30 - 6)

= 2500 = 43 =24
2500
= g
4 =24
625
e g = —
24

Putting the value of ain i}, weget

5, B25.
x-4x24[y 6)
= x=2E{ ) i)

Let! metres be the length of the vertical supporting cable 18 metres from the
centre, Then, P (18,1) lies an [ii). Therefore

(18)° = 22/ - )

=3 3243-(6:625[:."—6:]
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Q13

When x=24, then y=112
So two points are 4(24, 12) and B(24, -12)
Equation of lines joining vertex and 4 is

1
=3
5

Enquation of lines joining wertex and B 15

1

P A

Q14

In given parabola
a=2
Given focal distance=a+x=4, so x=2

So points are (2,4} and (2, -4)

Q15
y=xtan &
yﬂ =dax
Intersection point of both the curves are (4—§ il
tan*d tan &

S0 Distance from origin to the above pointis

( da T ( da T da
3 + =
tan “ & tan & tan” &

1+tan® @ = dacot Frosecd
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Qle

The vertex and focus of the parabola are A[O, 4) and F[0,2) respectvely.
AF =2

Aspoint A and Flie on y-axis, so y-axis is the axis of the parabala.

If the diretrix meets the axis of parabola at point 2, then A7 = AF = Z,
SO =0F+FA+ A, =2 4+24+2 =6

Soequation of diretrix isy =6

Let P(x, ¥) be any point in the plane of focus and diretrix,

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

& Jlx-0F + (y-2)° - h’;f'

x4 (y-2) = [y-6f
S RF 4yt - Ay 4=y - 12y + 36
& x4 8y = 32

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

Q17

The line v = mx + 1is tangent to the parabola w* = 4,
(m><+1)2 = 4%

M + 2mx + 1= 4x

M+ [2m-4)x+1=0

A we know tangent touches the parabola, so the roots of the
above quadratic will be equal.

=D=b*-dac=10

= (2m-4)* - a{m?)(1) = 0

= 4m+ 16 - 16m-4m* = 0

=m=1
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