Central_Conicoj,

Key at a Glance

® Ellipsold : The standard equation of the ellipsoid is given Y

2
x’ _Z_z.. o z_r (1)
2w isects all chords |
& the cordinate planes bise perpe”dicmay

origin is the centre of this ellipsoid

to them. Figure of the ellipsoid is as Shown below :

Y B' O . ;'.,.' B

, ® Hyperboloid of one sheet: The standard equations
on hyerboloid of one sheet is given by Z
2 2 2

%+10—' + Z,— =] .

a~ b ¢ X

origin is the centre of this hyperboliod of one sheet

& the coordinate planes bisect all chords perpendicu-
lar to them. The figure of hyperboliod of one sheetisas ’

given below :
@ Hyperboloid of two sheet : The standard equation

of hyperboloid of two shet is given by

origin is the centre of this hyperboloid of two sheets, VA
the coordinate planes bisect all chords perpendicular (Hyperboloid of one sheet)

to them. The figure of hyerboloid of two sheets is as
given below :

(Hyperboloid of two sheets)
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- [91]
yral Goincoid : The combined name of ellipsoid, h

4 08 i incoi
:[ o sheets is central coincoid. The standarg equati

yperboloid of one sheet & hyperboloid
> on of central coincoid is
ax“ +by? £er? =
{ linsoid i Yy +czt =1
represents an ellipsold if a,b,c are all positive
epresents a hyperboloid of one sheet if an

ol
() "

ggrl is negative y two of a,b,c are positive & the remaining
1"t represents a hyberboliod of tw i .
A S:Ii)r:is positive. 0 sheets. if any two of a,b,c are’negative & the remaining

- t Plane : Equati
¢ Tang‘z“ y € _ Equation of tangent plane at the point (x;,y,,z;) of the conicoid
R condition of Tangent :2The plane Ix+my+nz=7p touch the conicoid ax? +by2 ve =11
I m* n?
—_—t—t—= 2
a . C
¢ polar I:lane : The'equation of polar plane of point (x,,y;,z,) with  respectto conicoid
Kbyt ezt =1s |

T=axx, +byy, +czz,-1=0

# Normal : Equation of the normal to the conicoid
Normal Plane

T N , :
ax +by"+cz =1 at the point (e,f,7) is /
x-o _y-B _z-y /
ac.  bp cv
# Diametral Plane : The diametral plane of a conicoid

is the locus of mid point of parallel chords.
' ' X y Z

If the chords are parallel to the line T = Tangent Plane

the diametral plane of the conicoid ax? + by’ +oz? =1 is alx+bmy+cnz=0

~

Section with given Centre Diametral Plane

@ Section with given centre : If ax? +by2 +cz? =1be equation of given conicoid then plane

| - section of the concoid whose centre is the point (X1,¥1,2y) 18-
T=S, where T = axx, + byy; +czz; — 1
Sl=ax%+byf+czf—l ‘
ping cone of the conicoid : Equation of enveloping cone of the conicoid

t Envelo 2
| s -ax?+by? ez’ -1=01s 85, =T
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Q. 4 If PQR be te extremities of three conjugate semi diameters of the ellipsoid

2 2 ) B ; . ) 2 2 2
T R , , . ot e KR NIE IR e
? +_b? A= —07 = 1 then prove that pole of the plane lie on the ellipsoid is ? 2 2 4 o

4 (2003,2004,2008)

OR '
: \ g S0 D i D)
. S A
Prove that the pole of the plane PQR lies on the ellipsoid Fi = o i3 = lis o e o b5 2 =3
' ‘s (2013)
OR - ;

* LetOP,0Q, OR be the cphjugate,semi-diametérs of ellipsoid,
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ir+lf+c/;ﬂ. 1201
Find the equation of the plane 2 e PaR '
Sol": Let («f,) bethe pole of the PI2" y) wrt.the given ellPSA% '
Equation of the polar plané of P77 (1)
2 2 7

X y Z =1
,_.+-—+’
a? b* ¢? Lo T eeens 2)
X yB , 2 Y2 =% =1
is az b2 c? )
is
Also the equation of the plané PR . e2)= : (3)
X y + )+"(ZI+ZZ 3
2(x1+x2+x3)+——(}’1+3’2 Y3
a b’ 2,) &
), Q=(x2,¥2,2

........

= (X3,Y3,Z3)

where extremities P = (X1:Y1,

Comparing (2) and (3), we gét

)7=(ZI+ZZ+Z3)
a:(XI+X2+x3 '

),ﬂz(y1+}’2+Y3’

2
Now, we have . +Z3)
+ (Z] 2
_2+E2_+ (X1+x2+x3) +£>Qf_>_'2,_!—3)——+/cz '
L) +}’1Y2 Lan z122)
: =%ZX1+—ZY +fzzl +2 2 b o2

X3X) | Y31, %32
FESLEREAEL +22223) ( =y 5 t=2 )}
a?. b2 c a

2 12 2
a” b ¢ since ZX1X2=0€tC

2 2
y -
The locus of the pole («,f,7) is —+ ") +;7— 3 Proved.

" Q.5 Define the direction sphere of the central conicoid ax’ + by 2 cz* =1 &also writef
equatlon (2001 2006 2011]
Sol": Director sphere : - The director spher of a central conicoid is the locus of the point i
intersection of three mutually perpendicular tangent planes to the central conicoid.

The equation of the central conicoid is

ax2+by2+cz2=1 ...... M
Let the equations of three tangent planes to (1) be
2w n’z
x+my+nz=,L+L L
X+ my+nz T g o 40 B 2)
12 2 2
lzx+n ytmz=q 242,
IMEETTY B e (3)
d I 132 m§ n?
ana. 3X+m3y+n32= -_+*+_3 '
a b c T e (4)

Where ll,ml,nl, 12,”12 ny and 13 m
: 3,113 are the actug| direction normals®
the above  threee tangent planes respectively. If these tangent plan‘;‘lsg‘lrzs ,S,LEZZIW perpe

. dicular, then bbby mymy msand nn, p are
-!mes - pMy.n;are also dcs of. any three mutually perpﬁ‘”d'cu

" 1
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Tnerefore’ we have ’
2 2 2
" 12 2 =1, m 7 = 2
‘(f+[2 +ly=1m{ +my +m5 =1 and ny +n.;3_’Z +rz§ =1 e (5)

I?"fl + Loy + Iy = O,y + mymy + maiy =0, & myly +nyly +ns =0 ... (6)
The directior sphere of the surface (1), being the locus of the point of intersection of the
-, tangent P1anes (2),(3) and (4) is obtained by eliminating mm,m, , by, and
W” i, between the equation (2),(3) and (4) with the help of the relation (5) and (6). Squaring
‘ 1-“; ';dding (2), (3) and (4), we get

i

5 _
(11X +myy + ”12) + (lzx Ty +'”7_Z)2 + (l3x +myy + n_;z)2 =

o v | | - %lez +%Zm§ +%an’
| or X?.Z'l% +y22m12 +222n12 +2y22’”1”1+227<2”111 +2xyleml

‘ ' :14-.—1—+l (Using 5)
a b ¢
| Z2aytep=talyl Using () and (6)
Or, a b ¢

1 mmmiaalA/4)
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o 14 Show thatthe plane y . 2y 43y

[99]
ouches tho conicold 2 . I 0

(2004)

P Let a.f.7 bethe point of contact |
of
the given plane with conlcoid ,\':’w»"’,yz A

¥ tangent plane at this poj
. qnen 18" POINt IS X — 2 fiv 4. Ay - ¢
2= 2, We get By + dz=2o0n comparing this with the given plane

@=1Lp=-1y=|
; Thus the point of contact (1,-1
v ,1 0 H )
1=24322 — o _l N putting this pointin the equation of conicoid , we have

-

This show that the point | o B ‘
| {5 TEVERaLSIR n%rlr:\te‘::a on the conicoid & given plane s tangent plane at the point (1, -1, 1),
o - can be drawn to an ellipsoid from a given point «,f3,y .

(DDU-2004,2010,2016,2018)

2 2
12) 1o the elliposoid o+ 2+ 2= 1 g
a~ b* ¢

5ol : Normal at a point (x.y
X7 Y-V z-g
a2 2= 2

Xj/a® oy /b* zy/c” ‘ (1)
fthe normal passes through a,B.y then

&-x _ B-y, _r-z
x/a® oy /bt ozl

a’er yi= b*B ¢y
a>+ 1’ 1. b2+l'zl_ ¢t + A
As the point (x,,y;.z,) lies on ellipsoid, we have

0202 . b2p? c2y?
+ =
@+1)° *+2)? (2 +1)?
(% + )2 (b + A)* (2 + )% —a’a® (b® + A)% -
' b*B(a® + 1) (® +A)* =’y (a® + 2> + 1)* =0

This is of degree of sixin A . So correspoinding to six value of 4 . We have six point on
~ the ellipsoid the normal at which passes through B.y .Thus there are six normals that can -
be drawn from a point «,f, to the ellipsoid. |
| Q. 16 Find the value of '’ so that the plane ax+12y-6z=17 touches the conicoid
- 3x% —6y>+922 +17=0. | (DDU-2005,2017)
- Sol": Equation of the given plane is ax+12y-6z=17 .....(1)
& conicoid is 3x% —6y> +92” +17=0
B o802 2
3 217 173’ 17 N e (2)

. . The plane (1) touches the conicoid (2), If

2 (190 (6 o e 14 36

3/-17 6/17 9/-11

2
—a

=4 (say)

i.e. Xl =

=17—20=—3:>—a2:_—3x3=9=a2=9:>a=i3

*Thus is the requiréd value of a is +3
s ; 2 2 2

M- o z° .
P TTIORP I | .}L_.L.z_-;-——:] racte a rircular
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aX tDYy +tCZ =X +y Tz ) e ~am

: - o )
o.19 Prove that the sum of the squares of the projection of three conjugate semi- dlamze;i;)
onaline is constant. (2006)(SU-2016,

gol : Proof : Let the direction cosins of a given line be ILm,n.Let OP, OQ and OR be the
conjugate semi-diameters of an ellipsoid.
The projection of OP on the line where d.c’s are [,m,n

=(x; =0 + (y; —0O)ym+ (z; — O)n = Ix, + my, + nz,
Similarly the projection of OQ and OR in the given line are [x, +my, +nz, and

Ix5 + mys3 + nz; respectively. _ . .
~ The sum of the square of the projections of OP,0Q and OR on the given line

= (Ix; +my, + n.zl)2 +(Ixy +my, + n22)2 +(Ix3+mys + nz3)2

= P(x} + X5 + x%) 4 mZZy% + nzzzf + 2'lmZx1y1 + Zng y1Z1 + anz 71Xy

2.2, .22 272 )
=l_a +m b +n%c? + 0+ 0+ 0= I2a% + m*b? + n2c?
Which'is a constant . '
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[102]
The required equation of plane is T= S
or j\‘“é\%l—iz 1—7:—::3.\—3) 5z+2=0 :
2 4 = point (a,ﬂsY) atthe "ght angl

Q. 21 Find the locus of stmlght line drawn throughatl fixed

to their polar with respect to the conicoid a 22 4 b2y’ He 2
Sol": The equation of the given conicoid is
22 22,22 D e (1)
alx*+bly +ez =1

i re
The equation of any straight line through the point (a.5:Y )a

x-a_y-B_ y e @)
1 m "
The co- ordinates of any point on (2) aré (Ir+a,mr+ Bonr+ 7).
) The equation of the polar plane of this point W- rt. to conicoid (1) is
ax(Ir + ) + by(mr + ) + cz(nr+7) =1
or (axq+ by +czy — )+ r(ax/ + bym + czn)=0
This plane for all values of ¢ will pass through the line
...... (3)

axa+byf+czy—1=0, ax/+bym+czn= 0

This is the polar of the line (2) w.r.t. the conicpid 4]
Let A,u,v be the direction ratios of the polar line (3), so that we have

acd +bpu+cyv=0,ax! +bym+czn=0

- . A e v
Solving, bc(nﬂ—m}')—ca(l)’—"a) ab(ma —IB)

Since the lines (2) and (3) ar given to tbe perpendicular, we have
IA+mu+nv=0
Ibe(nfB—my)+mca(ly —nor)+nab(mo— 1) =0

©oor, * dividing by gpclmn throughout, we get

Cam an bn bl ¢ cm

ol _ L, Pl Ly, r1 1)
o l(c b) m(a c) n(b a) 0

The locus of the line (2) is obtained by eliminating /,m,n between (2) and (5) and hence
is given by |

} i il _1___1_ B (1 1 y (1 1
| x—a(b c)+y ﬂ(z—;)+z 7’(;—;) 0

b Q 22 Show that plane x+2y+3z=2 touches the conicoid 12 » 2% 432 =2 (2009 1

' ol'f-;; Given coﬁimid X422 43,7 =2
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quation of the given plane sregnn (1)

; plane (2) tou STV 3

jfthe P ) : ches concicojg (1) th 2
Eomop °1 applying Condition

1 4
R 9
+\+\~
ane o h 2 =1 37274 0r 2446
Hence, plane (2) touches Conicoid (1) -

e Find the equation of the g pm toa

or 4=4

central conicoid 1,2 , 7.2
i ax”+by® +cz’ =1 at
{or: Let the equation of central gonigy; i
2,2 0id be (2009)
ax +by ‘i‘CZ2 =1
Fthe tangent plane at (o8

a0 + bﬁy +cy=1
Thel normal to the conicoid eﬁun(1

{ angent plane equ"(2) and passi
{ normal are given by Passing throu

The equation o
¥) of the conicoid equ" (1) is

)ha.t (o, B,7) is the straight line perpendicular to the
gh (e, ,7) , and hence the required equations of the

X _y-B_z-y
aq B cy
Where, aa,bf,cy are the direction ratios of the normal equ"(3)

. Now let p bethe _ .
{ 5o that length of the perpendicular from the origin to the tangent plane equ" (2)

P=—F= |
\/a“az +b7 B2+ Py or
(acp)? +(bfp)* +(cp)* =1 R )

In view of equ"(4) the actual direction cosines of the normal equ” (3) are aop,bfp,cp
" and hence the equ(3) of the normal to the conicoid equ"(1) at (o, B,7) in terms of actual

{ direction cosines are given by

x-a_y-B_z-Y
acp  bPp  cp Proved.
22T
Q.24 Find the equation of envelopoing cone of the ellipsoid a—2+b—2+—c-2—= 1
(2009,2014)
Sol": Let, the equation ellipsoid be
’ 2 2 2
x° y oz
X =1 L e (1)
a® b c?
x—o y—ﬂ_Z-}’_r(Sa : . . ‘
: =2 F == y) be the equation of a line passing through a
Suppose [ m n

given point (@, B,7) -
4 Anypointonthe lineis (I +amr+ Bonr +7)

- Suppose the line meets the conicoid at this point, then

. 2 a2
r+a) s J: g (m +27’ 1 @
oid in two point. The line will be tangent

~

' c
This is quadraticin r , so the line meets the conic

’ - _.....ammﬂﬁd
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[104] 5 ro0ts of r from (2) must be ]
tw
1o the ellipsoid If these wo points are "0'"'Clden[ © /5‘ }’ 5 1 —— (3) i i
[Iaf m[)‘ ny 4 I* s ' ;",, [ 5 e . i
PRI s R tained bY eleminating Lm,, §
be b %, 4

The locus of tangent line to the ellipsold can

(1) and (3) ) ()’ /3)~ (z— 7’) )

L(.\—(I)a (1’-‘[3)13 (Z*Y)?’),((-"”q
—t -t |" a*

(:: b= c” 2 2
y)
aP+L+Z{—] ........... (4)
3 pE cC
) 2 '}/2
2 2 1~§:-+‘—‘B-§‘+”"_]
If =-\—,-,‘+LT+”2‘—1 él_ﬂ,z b G
a- b° ¢
R N
and T=—7+—5t%t"73 1
: a“ b ¢
=2

Then (4) can be written as  SS)
- . 2
7 2 ox .By + __ _ 1)

) 2 By -
R L+———l * +£—+T—l)—((l“ b ¢t
a2 p: ¢ at b oc .

which is required enveloping cone. fan ellinsai
Q.25 Defined cgnjugate diameters and conjugate diametrol planes of an ellipsoids, (Sh
that Op> + 0Q* + OR? = constant 200y
Sol": Conjugate semi- diameters : The three semi-diameters ?Plgrffa ?)r;(tihzThOf b
which are such that the plane containing any two is the diametral P Ird are cqy e
the c

onjugate semi-diameters. oR and ROP , which are such that each 51

Conjugate Planes : The three planes POQ, Q lod th
diametral plane of the line of intersection of the other two, are called the conjugate plang, 0

conjugate diametral planes. )
Property : The sum of square of any three conjugate semi-diameters of elllpsmd IS Constany

We have -0P? + 00 + OR®

=.(x12 +y7 +zf)+(x§ +ys +z§)+(x32 +y3 +z32)

=(x12 +X5 +x;2)+(y12 +J’§,+J’é2)+(212 +2) +Z.i2)

— g%+ b2 + % = constant.

Q26 Let OP, 0Q, OR be the conjugate semidiameters of
3242+ 122 =1.Find A If OP®+0Q*+OR* =2 (201

Sol": Equation of central conicoid is
3+t e Azt =1

i.e.

or,

LI R
or E A
/31 1/
We know that  OP*+00” + OR? = a% + b2 + ¢
| | 1 1 s
2=—+1+— o l-—=— Z—l
R 3 13 34 % 37
et S A==
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| Q.28* If section of envloping cone of the ellipsoid o B2 *3g = | whose vertex is P by
| —r | — a c
the pl.al?e z =0 is a rectangular hyperbola ; show that locus of P is

x2+yz+‘z2_1‘ N ' e

Sem e - (DDU-2013,2015,2018)

‘Sol"= Let P(a-, B ,7/) be the co-ordinates of vertex.
The enveloping cone of ellepsoid is given by

2 202 Va2 B2 a2 ) | 2
l\f—+l—+£——1 ——J;—‘B——+—§——1 =[-ai+ﬁ—y—+&—z——1}
2 B2 2 2 T2 2

the section of this cone by the plane z= 0 is given by

a
2 2 2 (o 2 2xyaf
g ﬁ _@.——+L—1 ““L —’2_+ZT_ )- 2p2
or 2| 2 ¢ 2\ a* < a

? 2 2 2
. 20y o ﬁ Z_._ _
"rectangular hyperbola if.-

coeff of X2+ coeff 0

r
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[106] | )0
2 LI =472
N e A
So a2
a? e y) y2 ,L+[’§'
2 == 42 D
o2 ___/z_,+%§'+[)2(;2 a
2.2 2[)2 a ¢ ]
a~b~ ] ( I +/2
21, ="
a2+ﬁ~+7/2[a/2+b2:’ 2 b
a?h ¢
1]
dividing by (;z"f 02 ) 2 '
2
E,Z,ig/+1~=]
a?-+b2 ¢
taking locus of (2 /» 7)
f’iﬁ ij-sl
a2 +b? ¢ ‘ r sphere of the ellipsq;
is Di here'?FmdtheeCluatm" G DireCtolioh PSoig
Q. 29 What is Director sp S _
_l'__+ Y + == =1 (2011,2015)(SU_2018
i b ¢’ )

; ly perpendi
Sol" : Director sphere is locus of points of intersection of three mutually perp CUIartange”l

plane to the central conicoid. )

2
x* Yy oz

r tangent planes to ellipsoid ;—2-+?+_2=1 b

c e

Let the three mutually perpendicula

[ 77 2.2, .22 e (i)
Lx+my+mz=qfa’lf +b"my+cn .

2 2 2 2 2 ......
lzx+mzy+nzz=‘/a‘122 +b“m5 +c¢7n

4 2 2, 22
l3x+m3y+n3z:,/(12132 +b m3y +cng e ()
Squaring and adding we get - ) )
2 :
(Lx+myy+nz)” +(hx+myy+mz) +(bx+myy+nyz)” =

L 22 2,2 ;2 2 2 232 ;72222 2.2
(azll2 +b2m12+c2n]‘)+(a'15+b'mz“+c n§)+(a I3 +b°m3 +c¢ 213)

2012 ., 42, 2 2,2, 2
or, x (11 +1 +l3)+y2(ml +m; +m37)+zz(n,12 +n3 +n§‘)
2xp(lymy +Lymy + my) + 2yz(myny +myny + myny) ++2zx(ny ) + nyly +nsly)

=aq (11 +I7 +l3)+b (m1 +m; +m3)+c (nl +m +”3)
5 Since, the three tangent plane are perdicular, therefore thr
dicular. Using 77 +I2 +13 =1, hm, +hm, +13m3 =0 etc.

x? 1+y 1+2214040+0= a*1+p?

ee normals asr also perper

1+c%1
> aytel=g2ipl 2

Ans,
Q.30 :1f OR0Q T . |
- Q.3 :OLBOQ,VQRare t_hg,conjugatesemi diamaters of the ellipsoid }i 1 el
i oa : a3 . . ; psoi ,az* b.‘! 7 :
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: t the locus of | ‘
4 ,o\"’d that fthe Centre of t ” [107]
f ) . R Sectiop of the gy P R
; aPQ?Rls the ellipsoig 3 0L Psoig S i .
i N oy 7= bythe
kI " Let the coordinate of p Qa b 5 :
* gl n R
; ?\,aelY- since OP, OQ,0R are the Co:- R are (¥, p,2 ) (2011)(Su-2018)
{' 2, 9% Semi.giam (2.9,,2,) ang (x
: . Xy ameters of the ellipsoid 3:¥3,23) respec-

.
P

Therefore equation of plane Pc~

S (1)
I1+.\'2.+.\‘3 yl +yQ+R 8-
) +\'§\y3+z]+22+23
Let (o, : b I 2
:B,Y) be the centre of the gegy i )
on is - ctio inant
e section is N of the ellipsoid by the plane (ji). Then equation
T=s§, |
i.e.,
a b or & p o
AT o
comparing equation (ii) and (iii). we get ¢
o
Xy +Xy +X =¢_:\7 o By |
1 T4y T X3 Yityy+ys Z1+2zy+z4 =a_2+b—2+_2.=/1(say)
Then ot = A{x, +x, +x = j
| , (%, 92 *Z) _' /i—l(yl+y2+y3), }’=1(21+22+'Z_3)
and a—,+£+£= A |
‘ e — @) .
O, & 2 |
l ('\l +.\2 +x3) + )bz(yl +y2 +y3)2 /12(21 +2'2 +Z3) z’
2 2 -

XX z,z XX z,2
1 .+J’1J2’21L 122)+2( 123_|_J’1}2’3+ 123)
a” b c a b c

XoX3 Y3 5%
+2 + + =1
( L S )

1
o AQ+1+1420420+20)=1 = A=3

Form (4) we get -

o B 7ol
—t 3t 773
at b ot 3
~ Locus of (&,B,7) is-
2 2 2 1
i-,‘“"z'q”f:?:g Proved.
: a- b° _
1: oid and obtain its equation also.
1: peﬁne polar plane ofa central conic e v 1010
Part 1)-Let ax? +by’ + =l e (1)
et A T PR T R A8 2 Bt 5 ‘!;g
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or, A %(n +152=5Y=0 allid

Q.35 Find the condition that the plane -+my+nz=p may touch the e”epso;d

J‘: p‘ :‘2
‘—';;*+-—-»{ —_— ] DDy.
Sol": The equatlon of the ellipsoid is-
22 2 |
e (i)

a* bt
The equation of the plane, which touch the ellipsoid (i) is

N+my+nz=p . (ii)
Suppose that it touch (i) at the point (x;, ¥,z;) . Then the equation of the tangent plane
to (i) at P(x,3;,7,) is -

PEEAY D : SRR (1)
Now the equation (ii) and (iii) are the same. Hence comparing their coefficient, we get-
X Ry ] 1
+ +

—

2 2
a’l b'm c*n P

5
a*l b* |

.\‘l = —— yl =——’-7—:-’ Zl :._C.‘.l q

P P )4 AR

Smce P(x,. 11,u1) lines on the elliposid (i) therefore ' |
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which is the required Conditig
; Lot OP, OQ. OR be the cop; -
he value of ()p2 I-di ‘
¥ ndt OP* 4 OQ +OR?. dlameFors ofconicoid 9,2 3yt +42% =12

|1
. Gince 2% +3y? 14,2 =12
'a 2 4 (SU-2017)
o L2y
' 6 4 +—3~=1
5 OP* + 00? ;
or, 2" +0n =a’ +h 4 2

¥ Let OP, OQ. OR be the coni = 6+4+3=13 Ans.
if OP? Jugate semi-diametors of conicoid 2y +37% +)2% =2,
pd A1 +00* +OR =10, conicoid 2x +3y° +)z° =2,

0|n Equation of central conicoid is (DDU-2017)
2); +3;; +hz2 =2
or, . ' x—+L x* =1
1 213 2% .
+OQ +0R2 :a2 +b2 +C2
10=14+= 2 + 2‘-
3 A
or, 10 1_2-:2.39_2:333:_2_5_ '
3 A 3 A 3
25
or, A= i .
. . ‘ Y2 2 Z?. :
3. 38 : Prove that the centre of the sectionof the ellipsoid ;_+ll)—+— =1by the plane
y C
ABC whose equation is ; b ) +Z =1 is the centroid of the triangle ABC. (DDU-2017)
30l : The equation of the elhposnd is —
. 2
Y.z -
=2 4+—+—-1=0
e (1)
and the equation of the plane ABC is
x Y
—t= +Z=1
A=l (2)

Let o,B,y) be the centre of the section of (1) by the plane (2) then the equation of this

sectionis T =35 .

ie. — =+
! at b ¢ 2a2 2b2 )€

X z o
or, “2‘+!‘§+1=—7+[—3—+Y—2— ........ 3)

a- b ¢ a b oc
Also as the point a,p,y) lieson (2) so

2231 ....... (4)

m we get

The equation (2) and (3) represent the same plane, sO companng the
2 2
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