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Ellipse Ex 26.1 Q1

Lat #[x, ] ba any point on the allipse whose focus is 5 [1L,-2) and eccantricity e -%. Let PM be

perpendicular from 2 on the directriz, Then,

=

5P = aPM
1
ap=1ip
L e
gp? - i:PMf
4

a5p? = fem)”

4[[#(—1]2+{y+2]2:|- Zx - Iy 4+ E

,ﬁ3]2+[-2]2

¢ oy -
4[x2+1-2x+y2+4+4-y:|=—2_|:3} P+5]
{1z
2w -2y = 5)°
4f 52 Z_a g ={
[x +y x o+ oy ] 5

52[x2+y2—2.5r+4y +5]-|:3x- 2y +5)°

52x% + 52y — 104 + 808y + 260 = (35 - 2y + 5)°

525 4 62y% = 104 + 208y + 260 = (3] + (=2 ) 5057 +2 0 3w (=2y )+ 2 0 [-2y) x5+ 2 x 5
[ fald+cY -a®+b2+c? +2ab+2bc+ 2-:5-]

w4+ B2y A0dw + 208y + 260 = Ox % + 46 F + 25— 12xy — 20y + 30
E2x? —ax? + 52y - 4y? + 12wy - 104x - 30x + 208y + 20y + 260 -25=10

43x% + 48y + 125y - 1345 + 226y + 235 = 0

This iz the required equation of the ellipse.

Ellipse Ex 26.1 Q2(i)



Let & (v, ) be 2 point on the ellips. Then, by definition
SP =gpPM

Here = = % coordinates of & are [0,1) and the equation of the directrix is

M=
SP:lPM
2
3 1 z
= SR = Z Pk
.l:l.
= R
= 4[1—Dz+y—12:|= a4
LB v
= 4[x2+y'2+1—2y]=—[x+y}z
2
= 412[){'2+}-'E—2y+l]=x?+5(2+2x5{

= 8Af2+85f:—‘lﬁg.:+8=x:+g,:2+2xy
= B.EE—fEHEIg,-z—yz—?xp—lﬁy+El=El
= ThE 4 TyE - Oxy - 16w +B =10

This is the required equation af the ellipse,

Ellipse Ex 26.1 Q2(ii)



Let 2 (x,y) be a point on the ellipse. Then, by definition
&P = g PM

Here e = %, coordinates of & are [-1, 1] and the equation of directrix is

X¥-¥+3=0

1
P = ZPM
A
= sp? a %[PM]Z

= 45P% o pp?
2

= 4 [[x + 1]2 +{v- 1}2] = ;—j[jl?;z

{x—y+3}2

= 4[x2+1+2x+}-'2+1-2y:|- >

= B[x2+yz+2x-2y+E:|-[x-y+3]2
=  Bx+8yP+16x - 16y +16 =% + [-¥)33 3 4 2x [-y) %3+ 2x ¥ x[-¥) 42 x3xx

[-: [a+b+c]2- az+b2+c2+2&b+2bc+2ca]
= Elxz-i-&yz-i-lﬁx-16y+16-x2+y2+9-ﬁy-2xy+ﬁx

B2 - %2 +8y? 2+ 2xy # 16x - B - 16y + 6y +16- 9 = 0
= ?xz-i-?yz-i-?xy-n-lﬂx-lﬂy +7 =0

U

This is the required equation of the ellipse.

Ellipse Ex 26.1 Q2(iii)



Let P (x,y) be a point the ellipse. Then, by definition
3P = 2 PM

4

Here & = —, coordinates of & are [—21 3] and the equation of directrix is

5
2x +3v+4=10

s50=2om
5
16
= 3p% = — (pm)?
o5
= 25587 = 16 2M°

= 25[[X+2]2+{y—3]2]= 15{%}2

o€ 427

16 {2x +3y + 4)°
13

= 25[x2+4+4x+y2+9—6y:|=

= 325[X2+y2+4x—6y+13]=16[2X+3y+4]2

This is the required equation of the ellipse.

Ellipse Ex 26.1 Q2(iv)



Let #{x, ] be & point an the ellipsa. Then, by defirision
SP = 2P

Here & = % coordinates of & are (1,2} and the equation of directrix is
Ay -5=10

sp-Lem
z

= ot Liemy
4

= 450% = ppt

= 4[[}r—1]?+[}r—'ﬁ]?J-

z
x4 Ay =5
P 4 aF :|

(3 + 4y - 5"
Z5

= 4[x:+1—zx+y1+ﬂ—4y]-
= 1nl:u[x’+y?-2x-4y+5]-[3w44y-5:|2

= 100k 7 + 100y - 200x - 400y + 500 = [3r + 4y - 5)°

= 100k % + 1005 % - 200x ~ 400y +500 = (3] + [45)° +(<5) 52 D 3 + 22« [-5) + 2 [-5) 30
= 100x? + 100yE - 200% - 400y + 500 = 95> + L6y " 925 + 246k~ 40y - 30K

= 100x* - 0x® 4 100y ° — 16y - Zdwy - 200y + 30w — 400y + 0 F 500 - 25 = 0

= G1xZ + Bdp? - 245 - 170x - 60K+ 475 =0

This is the required equation of the allinse.

Ellipse Ex 26.1 Q3(i)
dx+9y? =1
R:I _‘]-"2 B
T
4 9

N

Foei are {

0y, .;__

Ellipse Ex 26.1 Q3(ii)



1

Foci are Eﬂ.ﬁ};iﬁ',——}

245

Ellipse Ex 26.1 Q3(iii)
Wi'e hawva,
sty 3y2 =1

B

£

z
¥ .
= + +_1 =1 [I:l
4 3
e 1 1
This is of the form So+ 22 = 1, whire s = = and b2 = Zia,
a  h* 4 3
1 1

a-E and b= —,

N

Clearly, & = a, thersfore the major and minor axes of the allipss w are alang vy .andx azes respectively.
Let & be the eccentricty of the ellipse, Then,

B= I—Fz

I

—_—
|

e | | e

4a | L

1
==
2

. . 1 -1
The coordinates of the foci are [0, 5 and [0,-belis, |0, — | and | 0, —|.
(0:2) (0=be) [ Eﬁ] [ EJ:TJ

Mo,

2a#
Length of the latus recturn = —

=

B

m|“,:7_:,-|

Ellipse Ex 26.1 Q3(iv)



Ve have,
25 + 16y ® = 1600

e - e
= Teo0 et
2yt
= Dl il
¥ yd

This is of the form = + = 1, wherea® = 64 and 42 = 10058,
a

=8 andb-10

Clearly, b > 3, therefore the major and minor axes of the allipss (i) are slong v and x 8wes respedivey,
Let & be the eccentncty of the ellipss, Than,

a}
g= 1)1— e
_ _ i)
- ﬂJ; 100
EC)
100

=
10

-2

5
Tha coordinates of tha foo are (0, be) and (0, -be)ien (0,60 and (0, -4).
e,
&

Length of the |atus rechum = 5

64

-x2T
"1

54
5

Ellipse Ex 26.1 Q4



Let the equation of the required ellipse be

52 y,z )
FraE s L (i)
b?
gm ] = —
V&
2 b* - 2
s - 1__ . t = [—
= c az |: BCCENTFICITY J;:|
2 K
= -—- 1-—
5 az
B 2
= _-1—_
a% 5
- b3
at &
= 5h? = 35°
2
= bz=3%.,.,.,.,.[li]

2
Putting the value af &% = 3% in equatian (i), we get

i+ill
3 3a°
5

= g +_i'5 1
;F 3a

1 g
= —2[Q+—]-1
3 3



= 9+==g?
= & = % ............ (iii)
Putting &° = == in equation (i}, we get
bE = E;.C% <32 {w}
5 3 5

2 2
L+L=1
32" 32
3 g
2 2
— SL —SY = 1
32 32

= ax? + 6y = 32,
This is the required equation of ellipse.

Ellipse Ex 26.1 Q5(i)



Let the equation of the required ellipse be

2 2

X ¥
a_2+b_2=1 [l]

The coordinates of the foci are {:I:E’.IJ]. This means that the major and minor axes of the ellipse are

along » and y axes respectively and the coordinates of foci are I-l-_ae,r:r}

e =2
= ax£=2 -:e=l
2 2
= a=4%
el
= 25 =16

o, b2=ﬁ'2{1—E‘2]

= bz-lﬁ[l-i}
4

= b2 m16x2 =12
4
Substituting the value of * and 6% in (i), we get
z 2
X_+}"'_= 1
16 12
= W+ ay? =48

required equation of ellipse,

Ellipse Ex 26.1 Q5(ii)



Let the eguaton of the required 2llipse be
¥ oy
— =1 ... 0
b [j

The length of latus-rectumn = 5

2
x5
=3
=]
= s,
2

i

Mow, &7=57 [].—E’]

S5 el
= -3
- 1)
2 ]
= E\.E_a
-
= .a—l-'l
2
= 2Bl
4

FJU:i“u:a:%inﬂ:%. W et

2 5.9
gz
45
= B
ES
=)

substituting & = Tl ad b - 475 in equabon i}, we get

ax w B4 ap” w9
4035

= 2057 = 367 = 0L

This is thie eouation of the required ellipss.

Ellipse Ex 26.1 Q5(iii



Let the equation of the required ellipse be
2 2

I
?+b_2=1 .,..........{'J

Then, semi-major asis= 3

a=4 [ Semi-major axis = 4]
= 3% =16
Mo w,

be = 3* {1—92}

Substituting the value of % and 4% in [‘l}J we get

.sz VE

—_—t =

s 12
= 3x% + 4% = 48

This is the reguired equaton of the ellipse.

Ellipse Ex 26.1 Q5(iv)



Let the equation of the required ellipse be

xZ }"'2
—+t—=-= 1where major a%is=23...........
E b
I e,
23 =12
= amhb
= 3% =136
Maow,
h® =3t {1—92]
= p?=36[1-21
4
= bz-.-:lﬁxi
.q.

= b? =27
Substituting the value of ° and &% in fi}, we get

x-+L-l
a6 27
2 Z
= i[x_q.Y_}_l
9l 4 3
2 2
- 3xT+ 4y _ g
1z

= w4+ 4y? =108

This is the equation of the required ellipse,

Ellipse Ex 26.1 Q5(V)

[-- Major axis = 12]



Let the equation of the required ellipse be
2 2
X ¥ ,
—+==1.......... I
e )

Since the ellipse passes through
(1,4) and {-6,1).

ﬁ + [4]2 =1
3% b2

_ 1,16 _,
3 h°
= b2+ 163 =307 (i)

and

2
36 1
= —2 —2= 1
= &
36 1
= = —2_ 1
3 b
= 6h%+ 3% = 3% ... (i}

Multipliyving equation (i} by 16, we get
5767 + 1657 = 162767 ..., (iv)



Multipliving equation [iii] by 16, we get
57607 + 1687 = 165707 L (V)

Substibuting equation [u} from equation [_i'u':l, we get
£7EbT - BT = 165707 - STNT

= £75h% = 152%A2

= 575 - 15a°
_ 42575 _115
15 3
. 115 . . .
Putting 57 = —5— in equation fii}, we get

ERSEPEELIR IS

_ 115 115

= A el
3 3

3b* 118" 16x116

=%
2 ]
= -112h% = <16« 115
- pz o 18%115
112

Substibuting the value af 2° and b7 in {i}, we get

Ll ¥
=1
115 T 1%
| T
352 2
= T+
115
= 3.|c2+?5-'2=115

This is the required equation of tha ellipse,

Ellipse Ex 26.1 Q5(vi)

Let the equation of the required ellipse be
2 .2

X2y
+2 =1
a2 bl
The coordinates of its vertices and foci are (+a,0) and (tae, 0) respectively.

a=5 and ae =4 = 9-%

Now, b%=a*(1-6% = b% =25 [1-EJ=9.
25
Substituting the values of 2%and b% in (i), we get

XE 2

£+ % = 1, which is the equation of the required ellipse.

Ellipse Ex 26.1 Q5(vii)



Let the equation of the required ellipse be

2 2

M ¥
?4-.',_,"1_ [I]

The coordinates of its vertices and foci are (0,+b) and (0,+be) respectively.

b=13 [+ vertices: {0,£13)]
= 6% =169
and  be = [ foci: {0, tE}]
= 13xe =5
= g = =2
13

Mow, &°= bzll—ez]

169
= 2 _ 1ag[ﬂ]
169
= 3% =144

Substituting the values of 2and 52 in (i), we get

X’Z FZ

S A

144 169

This is the required equation of ellipse,

Ellipse Ex 26.1 Q5(viii)



Let the equation of the required ellipse be

x2 y? "
a_2+b_2- 1[|]

The coordinates of its vertices and foci are (ta,0) and (tae,0) respectively.

a=6 [: vertices: (t6,0)]
= a% =36
and ae=4 [+ fod: (+4,0)]
= Exe=4

=4 x5

=20
Substituting the values of 3®and 5% in (i], we get

2 2
+L-l

6 ]

%

L

This is the equation of the required =llipse.

Ellipse Ex 26.1 Q5(ix)
Let the equation of the required ellipse be
J{'z j.r'z .
=1 .iciaims
s 0

The coordinates of its ends of major axis and minor axis are{+a,0) and (0,+b) respectively.

a=3 [+ Ends of major axis = (3,0} ]
= &=y
and b=2 [+ Ends of major axis = (0, 2] |
= bz = i

Substituting the values of a%and b% in (i}, we get

xz yZ

MR A |
9 4

This is the equation of the required ellipse,

Ellipse Ex 26.1 Q5(x)



Let the egquation of the required ellipse be
2 2
x_2+y_2= i [l:]
a b

The coordinates of its ends of major axis and minor axis are (0, £b) and (t3,0) respectively.

b=.8 [ ends of major axis = {EI, iJE]]
= b¥=5
and  a=1 [« ends of major axis = (£1,0}]
= at=1

This is the equation of the required ellipsa.

Ellipse Ex 26.1 Q5(xi)
Let the equation of the required ellipse be
Jr2 }‘_,2
—_— = 1 —
aZ bZ {}
we have,

Length of major axis = 26

= 23 =20

= 6=E=13
2

= 2% =169

The coordinates of foci are (a2, 0).

ge =5

= 13x@=5
= E"=i
13

Mow, b a3t {1-921

B 2
= b2 w169 1-[1}]

=N hf=1p0(1- —

—~  p%=1g0 144]

= bh% = 144



Substituting the values of s%and b7 in (i), we get

J‘,2 )"2

_+_=]_
169 144

This Is the equation of the required ellipsa.

Ellipse Ex 26.1 Q5(xii)

Let the equation of the required ellipse be

X ¥
2 +F =1l..u [l}
we have,

Length of major azis = 16

= 2a=10

1 a:E:E
2

= 3% =64

The coordinates of foci are [0, tbe).
be =6 [ foei: {D,iﬁl]
= [be)-36

Now, &° = bztl—ez)

= 3% = h¥ _ p¥at

=  64=b7-36 [ (be)” = 36 and 91-54]
= 64+ 36 = b°
= b% = 100

substituting the values of 3%and &% in fi), we get

i yZ

—_—ta—=1
o4 100
This is the equation of the required lipse,

Ellipse Ex 26.1 Q5(xiii)



Let the equation of the required ellipse be
2 2

fad ¥
Z_ 4+ _=1.,.......0
a? bZ {]
we have,
=4
= a‘=16

and, the coordinates of fod are (£3,0)

ae = 3
= 4xe =3
3
= a=_
4

Mow, bz-az{l-sz)

2

.411-[1]}

4

aQ

6x|l-—

“[ 16J
¥

16 x——
"16

7

Substituting the values of 5°and % in [}, we get
s 2
Jr_ + L =1
1 7
This is the equation of the required ellipse.

Ellipse Ex 26.1 Q6



Let the equation of the required ellipse be

2 2

¥
?‘I'b—z: 1 .......-[']

The coordinates of foci are {+a=s, 0} and [-a=, 0},
ae = 4 [-.* focai: {i"rJ III]]

1 1
Fx—=4 ve==
3 3}
= a=12
= 2% =144

MNow, bz-az{l—ez}
1
= b? = 144(1- {5]

2_144(1-1
= ] 1[1 g}

= 52=144x§

= h% =16 xB =128

Substituting ° = 144 and b = 128 in aquation (i}, we get

z z
B
LI S
144 128
1 [x2 2
= ——+L =1
16| 9 a
2 z
= L+L-16
9 g

This is the equation of the required ellipse.

Ellipse Ex 26.1 Q7



The coordinates of foci are (tae, 0).

2as = 2h [givan]
= ge=nh
= fse) =67 fi)

2 2
= £= 10 « latus-rectum = 2'.;
& &
— 52 = E
2
=  b¥ =53 . fil)
Maw,
b? = &% {1—52}
= b gt - g%l
= h? = 5% - p?
= 2h? = 5%
= h? = a_z
2
5'2
Substituting 5% = = in equation (i), we get
2
3
— =53
2
= 2% =103
= a=10
= a% =100

2
Putting 2% =100 in b% = %, we get
B = 100 _ Ef
2
The required equation of ellipseds
xE Ly
FEt

2 2
X2 vy
100 50

2 2

T+ 2y

= — - =1
100

= x*+2y? =100

This is the required equaton of the allipse,

Ellipse Ex 26.1 Q8(i)



Let 23 and 2b the major and minor a=es of the elipse, Then, its equation is

2 2
fx;f] +{y;j} B [ centre:(-2, 3)....... ]
we hawve,
SEmi-major akis=a3=3
= =0
and semi-major azxis=H =2
= b = 4

Futting &° = 9 and 4% = 4 in equation (i}, we get

2 2
(x+2) (v-3°
Q 4

4{}{ +EI2 +9 [y - 3}2 -
36 Z

=  4(x+2)f+o(y-3)%=38

= 4-[x2+4+4x]+9[y2+9—6y]=36

= 4x? 416+ 16x +9y2 + 81 - G4y = 36

= 4x% +9y? 4 164 - 54y + 16 +B1-36=10

= 4x® oy 416X -S4y +61=0

Ellipse Ex 26.1 Q8(ii)



Let 23 and 2b the minor and major axes of the elipse. Then, its equation is

2 2
ix;f} T {F;f} =1 [ :entre:{-E,S].......{i]]
Wa have,
SEmi-Mmajor axis = 3 = 2
= a =4
and serni-major axis=5b =13
= b*=09

Putting a° = 4 and % = 0 in equation [:i], we get

W

4 9 !

le+2}2+4{y‘-3]2 N
36

=  o9fx+2)+4(y-3) =38

=3 '3[x2+4+ 4x]+ 4[y2+9— Ey]- 36

= Ox% +36+36x + 42 + 36 - 24y = 36

= Ox% + 4y %+ 36x - 24y +36+36-36=10

= Ox% + 42 + 365 -2 +36=0
Ellipse Ex 26.1 Q9(i)



Let 23 and 25 be the major and minor axes of the ellipse,
[i] when latus-rectum is half of minor axis,

2
2h 5
2
= 2b% = ab
b 3
:} S vy g
h 2
= b-E
2
= E:rz-i
4

Now, h%= az{l —ez)

2
= 3—-32{1-92} [ b? -
4
= £= 1-82
4
— E‘2 -] - i
&
= e2=2
4
J3
= 8= —
2
Ellipse Ex 26.1 Q9(ii)
Wwhen latus-rectum is half of major-axis,
2
3_ Ean
=
= op? u 5t
= 2% = opd
Maw,
= bt = aztl—ezj
= b? = 2b?1-¢7) [ - 2::2]
= 1= 2{1 = ez}
= 1=2-2e°
= 2e=2-1
= g2 1
2
= &= L
2

Ellipse Ex 26.1 Q10(i)



we have,
s ezeT o2 +12p +10 =10
= x2—2x+2y2+125-'+1|]=|:|
= :x2-2x+1-1]+2{ 2 E.} 10=0
W+ By ]+ 10 =

= [{k’—l:i—l]+2“}-'2+?x}-' :-c3+|;:—';']+1|:|=|:l
= (x-1)f-1ez2flye3)o0]s-o
= fx -1} +2{y+3)° -18-1+10=10
= fx-1)fsz{ye3fo109410-0
= fx-1)s2{y+3-9-0
= Ix—l]2+2[:r'+3:|=='5|
2 I
L etf el
0 E
x =17 5«+32
= 3 + E =1
2
2 ]
e N M
(3] El
=

The coordinates of centre of the ellipse are :1, —,EI}.

Shifang the origin at ::1, —3] without ratating the coordinzte axes and denoting the new coordinates
with respect to the new axes by X and ¥, we have
k=X +1 and y =Y -3 ...

Uzing these relations, eguabon {l} reduces to

x¥% 2
—+

e

=1 i)



This iz of the form

2
X—+ lV—- 1, where a= 3
az b? 4 (]
mdb-%.

Clearly, a»b. so, the given equation represents an ellipse whose major and minor axes are along
X and ¥ axes respectively,

Length of the awes:
major-aiis = 2a= 2x3=6

: - 2w
and, minor-axis =26 = - WE

Eccentricity! The eocentricity @ is given by

&
@m 1=
‘J &

e
= 7
E N

Foci: The coordinates of the foo with respect to the new axes are given by [# =%a2,¥=0)e,
esgoreg
Putting X = _:35 and ¥ =0 in equation (i}, we get

x-i%q-l and y=0-=3

= x-.‘lt% and y=-=3

Ellipse Ex 26.1 Q10(ii)



We have,
x4+ dyT o dx + 24 +31a0

= af-dxedfyiesy)esn-0

= [#*-zxxxzez-2?]eq[yPr2xsny+3-37+31-0
= [[x-E]z-z?]14[[}'+3}z“9]+31-ﬂ

=  [x-2f-4safy+3)-38431-0

= (k- ssfy+3 -5-4=0

= [x—?jt-l-i[yi-S]a-D

= {r-ﬂ’,ﬂ.l v
] ] X
s U, @ 2
9
s \

N
: 2 @V
= !%2-)—4-![;;]3;'—-1_@} . * \?\:‘

. The coordinates of cantre of the ellip

Shifting the origin at (2,-3) wit
with respect to the new &oes by X 1
e X3 and ¥ =¥=3 i)

Using these relations, equation [j) reduces l;nv
X pE .
?i?-:l.[ll] %

2)

This is of the form
Xt pd
—a,-tF-!. whigrg

3
a=3 and be==
2

Clearly, &> b s0, the given equation represents on ellipse whose major and minor axes are dong X and ¥
aces respectively.

Length of the axes:



Length of the axes:
Major-asis= 2a=2x3=6

and, Minor-axis = 2b = 2 :-r% =3

Ecceniricity: The eccentricity e is given by

=

=y
I

n.-l':r
Lo B2

[]
=
[ I
I o] |
['=]

S
1
g

| ] | ]

= =

1 [
W Bl

m|f_—n

Foa: The coordinates of the fod with respact to the new aig-:as" are given by [X =ta8, ¥= u]

le, [J{ -t#,‘/-ﬂ]

Putting X = i% and ¥ =0 in equation (i), “we get
X = 42 and y=0-3

= x-Et% and y = -3,

so, the coordinates of foo with respect to old axes are given by [2 + %,—3]

Ellipse Ex 26.1 Q10(iii)



Wa have,
4vrl+yz-Bx+2y+1-ﬂ

= af-2+fPezy)ea-0

= fp-erefpreny ey aluano
= -9 -1]+ [+ 17 -1]+1-0

=  4fx-1F-4+(y+1)’-14140

= 4{x-1]z+[y+1}1-4-ﬂ
= 4[.»-1"Iz+[y+:l._]!-4 0 .
IR N2 & al

=1 (v +2)? ‘ ¢
" £71.LL2;L1m \?\"’

o The coordinates of centre o

Sl'riﬂingﬂ'nu’ig'nat[l,-l] it ng the'coords &5 and denoting the new coordinates
with respect to the new axes b dy, we'
=X+l and y=¥=-1...

Using these relations, equation (i) r'ndums%’z'
o
?1-?-1
This is of the form
2
R

a=1 and b=2

Clearly, b > & so, the given equation represents on ellipse whose major and minor axes are along ¥ and X
anes respectively,



Length of the axes:
tMajor-axis=2b=2x2= 4%
Minor-axis=2a=2x1=2

Eccentricity: The eccentricity & is given by
r 2
e=J]1- i
52

1

4

an ﬁ =1
4

Y

$u| 02

L

Foci: The coordinates of the foo with respect to the new axes are given by {x =0, ¥ = tbe}

ie., (){ =0, ¥= t-J'B_]\
Putting X = 0 and ¥ = %3 in equation (i), we get
x=0+1andy=1f3-1

= xm] andy--li-ulg

Ellipse Ex 26.1 Q10(iv)



We have,
Iyt o120 -8y +4=0

= - l2x+ay? -8By +4=0

= 3{x2-4x}+4{y2-2y}+4-ﬂ

= 3[x7-2xxx2+2° -2+ 4y - 2xy x1%-1%]+4=0
= 3[[;:—Ej2—4]+4[[y+1}2—1]+4=IZI

= 3[#—2]2—12+4[y+1}2—4+4=ﬂ

=  3(x-2f+4[y-1)°-12=0

= 3[#—2]2+4[y—1)2=12

3(x -2)° LAl 1) 4

= 12 12 !
= [x-2]2+|:y-1)2-1
4 3
B L W A PR

- The coordinates of centre of the ellipse are (2, 1).

shifting the origin at (2, 1) without rotating the coordinate axes and denoting the new coordinates
w.r.t the new ases by. X and ¥, we have
X=X4+2 and ¥y=¥-1....cen (i)



UIsing these relations, equation (i) reduces to

x¥
— +——-=1, where
= ()

a=2 and b=43

Clearly, = h. so, the given equation represents on ellipse whose major and minor axes are glong ¥ and X
ares respectively.

Length of the axes:
Major-axis=23=2=2 =4
and, Minor-axis=2b=2x./3= 2-,5

Eccentriaty: The eccentricity e is given by
z
‘1_ =l
2
)L_E
4

1

4

e =

s
2

Foci: The coordinates of the foci w.f.t the new axes are given by (X = tae, v = 0)
ie,fx=%1 ¥=0)

Putting ¥ = £1 and ¥ = 0 in equation {ii}, we get
x=21+2andy=0+1
= x=2%1 andy =1

so, the coordinates of foci with respect to old axes are given by 2 +1,1)ie,[3,1] and [1,1].
Ellipse Ex 26.1 Q10(v)



We have,
dx? 4 18p2 - 24y - 32y =12 =0

= ¥ _2dr4+16p¥-30y-12=0
= 4{x2—6x]+16{y2 —2y]—12- i

= 4[x2-2:-:x x3 +3=-:-F]+1.ﬁ [y*-zy-u-i* -12]- 12=0

= 4[[x-3}’-9]+15[[y-1}*-1]- 120

=  4x-3)°-36+16(y-1)°-16-12=0 v
= 4x-3F 41y~ 17 -36-28-0 X N

&
= 4[;:-3}!+1ﬂ{r-1)2-64-0 \ \%‘2’“
\ \g(’
= 4fx-3 +16(y-1)" - 64 \Q
N Vo
2 2 4 1 N
= o [l +1E|[y'-r1:| =1 & ‘i“‘,,” 0
64 64 KA\ O
. ¥ 4 &
i L T Q"§“
- EF.0r, QP &
Wt »\QI

- RS

- The coordinates of centre of the ellipse are (3, 1).

Shifting the origin at (3, 1) without rotating the coordinate axes and denoting the new coordinates
w.r.t the new axes by. X and ¥, we have

X=X 43 and y-Y+1.............|:ii:|

Using these relations, eguation (i) reduces to



2 2
Xe v
T‘.!-+?‘.!-- 1, where

a=4 and b=2

Clearly, 2> b so, the given equation represents on ellipse whaose major and minor axes are dong ¥ and X
axes respectively.

Length of the axes:
Major-axis=23=2x4=48
and, Minor-akis=2b=2x2=4%

Eccentricity: The eccentricity & is given by

z
€= l—b

y

Foci: The coordinates of the fod w.ritthe new axes are given by (X = tae, ¥ = 0)

i.e.,{x =+2.f3, v= D]
Putting X = +22 and ¥ = 0 in equation |:i|], we get
=23 +3andy=0+1

= x=3¢2ﬁandy=1
Ellipse Ex 26.1 Q10(vi)



e have,
XF+dp® 2% =0

= xi-2e4ay?=0
= {x2-2x+12-121+4y2-|:|
= [x—l]2—1+4y2=tl

= [x—1]2+4y2=1

2
(x-1)" %
= vyt
4
r-1)7 2

12 # 1 2
z
;. The coordinates of centre of the ellipse.are. (1,0).

Shifting the origin at (1,0) without rotating the coordinate axes and denoting the new coordinates
w.r.t the new axes by. X and ¥, we have

=X+l and y =¥ v ii)
Using these relations, equation (i) reduess to

2 2
a3 +Y—=1, where

1 1¥
g
a=1 and b-l
2

Clearly, &> b so, the given equation represents on elipse whose major and minor axes are slong X and ¥
axes respectively.



Length of the axes:
Major-akis=2xa=2x1=2

. . 1
and, Minor-axis=2xh= 2"‘5 =]

Eccentricity: The eccentricity & is given by

re,[x=i§, v_u]

Putting X = 1% and ¥ =0 in equatigh (i}, we get
x=t§+landy=ﬂ

= x=li§ andy =0

s0, the coordinates of foci w.r.t the old azes are given by (1

Ellipse Ex 26.1 Q11
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Lot ther eguatior ol thee regquired ellipse be

sz J__.!
— + 2l
=t 0

The coordinates of its foo are [fae, 0)oe, [£3,0).

e =3

= Fasi® =g

The required ellipse passes through [, 1).

z z
4 1
OF L0,
3 &
1fi 1
= “l—)l-r-1
= 166% 57 = 2%®
= & +100% = @hF (i
Mows,
b - e s
= b= 2o a%R
= hiaatoa [Lls g equation {u]]:m}

Substituting &% = &% - 9 in equation [}, we get
2 21,7 _ gl
5'?416[-5' —'EI}-a {a —'.3"

&+ 163° - 144 = a* - 95

=

= 1747 < 14 = a* - a9

= s -0 - 17af 14420

= at-zeat vida =

= a1 - 1837 - Ba® 4+ 144 -0

= & [s%-18]-8[s?-18) -0

= [#* - 18][s* -a) =0

= 5 =18 or, ate8
=18

Futing 2% = 18 in squation i, w= gst
b =15-0=10

The required equation af the ellipse

v

z 2

R ¥
—_——— ]
150

Ellipse Ex 26.1 Q12



Lot the pogeation of the regquined ellpae b
F3 z

i oY
?—"'EE_I """""" :.-I:

The length of latus-recturm = 5

.
o
= !:nz=£ ................. fil
2
Mow,
b = & [1-57)

Putling.a-; mob - 52—‘, (RN

=29

2 =z
- h?-ﬂ
F]

Subshitating & = % and &% - 4—f inequationffi], e get
]

W

=1

=
3+
-h|$|"“u

% =

z
= e AN
45

o

1
This is tha equation of the required ellipss.
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Let the equation of the required ellipse be

xz }_,2
=tz
b

=1, where a<b ... (i) [foci on y-axis]
=

Mow,
22 m b {l-szl

i vl

= 5-2:!12[1—&}
16

.

2 2

= 3 =p"w—
“16

2_ T ,2 ;
=—b .
= ¥ = {D)

The required ellipse through (6, 4).

2 z
ﬂ-ﬁ{:—l-l

52
_ 36 16
at b
36 146 = 2
= =1 w3 e —b
T2 b [ 16 ]
16
_, ~ 36x16 16
b7 bF
576 16
=

e Iy



= +—==1 At =
R e S

1€

ZE=1G 156
= = T -1

rb b

=
= "ﬁ- 12-1

FTERTE
. 1 [578 15
= === -1

h 7 1

cET -
— _.S_E_b_

7 1

E75+112
= ! = h%

7
- b;_ﬁRHI
T

Putting b = ﬁ in squationfi], we get

T GHZ
&= 5
= f:ﬁ:qﬁ
15

Futting &° = 42 and &% = @ in equation{), we get

A
a4z LEB
7
z Z
= x—i-?'y =1
4% fEd

Thiz is the equatian af te required ellipsa
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Lat the aquation of the required allipse be

Xyt .
?+EE= 1, where 2> 5 . fi

The required zllipse passes thruughtq-,ﬂ] and{—l_, 4].

e,
2 El?

=
- 16 + El =1
FE
= 1662 4+ 057 = a%42 [ll]
- (s
and —m—d =1
& LS
- 1 16
I =
2 pE
= bEi1aaf=a®ht .. {luI

Fultiplying Equauunflii] by 16, we get
L6b% 4 25657 = 163707 ... fiv)

Substracting equation fii} from equationfiv), we get

2565° - 232 = 165707 - 37h°
= 2473% = 15237

247

= Llp?
15

= BEo 2R

15

. 47 [
Putting &% = % in equation fiii] we get

Fi
247 16&2=sz24?

—_—t

15 15

= sz P47E_ -247
15 15

2404° - 2472 _ 247

=
15 1z
= 72 = 247
247
z
= a7 - —
7

Putting & = ? and bE - % in equation eguation (i}, we get

z z
[

—_— 1
247 247

This is the equation of the required ellipse.

Ellipse Ex 26.1 Q15



Lat the equation of the allipse be

x2

=+ "'(—2 =1, whera a= & [+ anes lie dong the coordinates axes |
a b

M0,
£ = g2 {1 - 92]

- (] -8

= £ =20 l—E
5

&4 -azxg

3a®

=% bz—T ..........:ii}

The required sllipse passes through(-3, 1)

[2)° 2
T t=s-1
& &
g 1
== + E3 - |
=i~ )
3a°
Pulting bz-? in equation (i}, we get ;
g i \
!
23t
5
9 5
= =2 -1
33
L1 3
_ 2745 2 \
3

Putting & = ? in equation (i), we get

el 2t 32

5 3 5

Substituting &° = % and b? = % in equation(i], we get

= w?egy? =32

This iz the equation of the required ellipse.
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Let the equation of the dlipse be

in yi e
FreE" SRR |||
We have,
232 =8 [given]
8
= (=R E
= e= g ........... {ll]
I o,
23 :
= =18 iven
- [given]
182
— a z
= - - R (11}

Using equation (if) and equation i), we get

= % =36
How,

b = 2?1- %)
=  b?=36-(a)
b?=36-16 [Using equation [iii}]
= &% =20

i

Putting 2% = 36 and b% = 20 in equation i), we get

xi .5"2
—t =1
EED

This is the equation of the required ellipsis.
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Let the equation of the ellipse be
2 2
xSy .
=1 i
& b7 ()

The coordinates of vertices are(0, £ b)/e., (0, £10).

b =10
= b% =100
M 0w,
3 = b? (1_ 92]

- el

=  &2a=100 1-2}

2 -100[ 2
= 35

= o = dx0m 35

Putting &° = 36 and % = 100 in equation(i) , we'get

}f? yQ

— =1
aG 100

100x2 + 36y 2
3600

= 100x% + 36y2 = 3600
This is the equation of the required ellipsis,
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xl p

o B

Using similar triangles principle, we can write
2_»n
8 3

=3
Similarly, p =%
EBoint Plzw

So OB=K+§

Od= y+3y=4y

uzing pythageorus theorem, we get

2
7 4z
4y) +| =] =12
’ [BJ

1 a
%4.%: 1 i3 the equation of ellipse
Ellipse Ex 26.1 Q19
A

p
.L
(8]

From above figure,
Aszsume length AB=]

AP =g FB=k

Assume ABO =8

sox, =acosd, y,=baun &

-(2)+(3) -
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Letpoint be (z,y)
Given distances of point from (0, 4) are
213 of their distances from the line y=9

, W 2 _ 2 2
er—Ou +iy—4) _-:;-Q\,-y—9- |
Squanng on both stdes, we get
9[ax-0|2+|y-4-2]=4[0)1-9:2]
9x? +9y? +144 -T2y = 4y* +324- 72y
9x* 45y =180




