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Co-ordinate Geomnetry of Three Dimensions & Vector Calculus

T.3 H. Il rd Paper M. M. 75
e & PART A 1. &1 Il &l wriffereha =i Sierewer ffew |
" Write the condition of orthogonality of two spheres.
2. &5 (x, Y, z) 1 =t It 6 AI0e gefiar ererer o1 enfieneor e |
Write the equation of the polar plane at the point (x, y, z) of the sphere.
xz+yz+z’+2ux+2vy+2wz+d =0
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T § ¥ | Write the equations of right circular cone whose vertex is (0,0,0),
axis is 0Z and semi vertical angle is ©.
4. g e Pl AR it | Define right circular cylinder.
S.ﬁﬁﬁ%%{@(a,ﬁ,y)ﬂmﬁﬁmmfﬁf@ql .
Write the equation of tangent plane at (c, B,y) to the ellipsoid
b e
a b ¢ ‘ .
6. ST i B AR I | Define enveloping cone. -
7. QR X T R freg | | R ot e o T & 7
.Froma given point, How many normals can be drawn to the paraboloid.
8. S g I Treg i | Define Umbilic. _‘
9. ITgofier Jfee & AR F¥7T | Define irrotational vector.
10. 77 T TG T AR B L |
Define Gauss' Divergence Theorem. ., |
AT SPARTB 38 L(a1) r, ¥ r, BT & Y - @9 Hed & | R B
R Swals ga &l Bed ¥~ Two spheres of radii 1, and r, cut orthogonally,

Prove that radius of their common circle is

1L, _ :

/\}rlz+r22 T . agar /OR

() 98 @agE S T A Fivm R o g fRrget
(a,0,0)(O,b,O)(0,0,c) | NSEGL Y| Find theequation of aright circular cylinder
whose guiding circle passes throu_g)h the points (2,0,0)(0,b,0)(0,0,c). -

]l (o) o o Forg 8 5%—;2—2 %I%Wsz‘raﬁaﬁfqisamm
<o o T T o U g AT SR L/, A o 5 e B

aZX2+b2y2 +C222= kz(X‘{'y'i’Z)z B
Shows that the locus of the perpendicular from the origin to the tangent
2 2 2 . .

R, P z ; ;
plane to the elhpsmdaz- +—%’,1 + T = 1which cut off from the axes interscepts

the suriof those reciprocals is equal to a constant 1/k is : a’x’ + by +c'z’=
Sar /OR

K(x+ytz). 2 | | .
() defgat -x—2+%;+§; — 13 S P o ST gig B aw Z =0 § uResT
. |
\WW%WWWWWW ] 1 —

: ; .9 Z
The section of the enveloping cone ofthe ellipsoid e 3 % +c_2— —1 whose

1e Z =0 is arectangular hyperbola. Find the locus of P.

-« P. by the p!
verteris » 3 wpalq%éﬁﬁgnﬂawdaréf%zaﬁ@gaﬁaﬁwaaww

g L. (1) & T
aﬁaﬁﬁqwmﬁhmﬁ%u@@w“ﬂﬁaﬁwﬁm% |
Find the equation of the plane through the extremities of three conjugate
fanellipsoid and show that it touches a fixed sphere. OR

gemi diametero
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(8) AT ax’ + by* = 2cz R U SRR & oG A S AHBCT S
%I | Find the equation of the cone through which five normals of the
conicoid ax’ +by’ =2cz passes.

TRIV. (a1) = 1= & arafes ?ﬁ'ﬁ'q R8T 51 SITC | Find the real circular
section of the surface. 4% +2y* +7 +3yz+zx=1 37T /OR

(|) ferg (acosa,bsina, O)agaﬁmeesgewew" Y j =1
I ST @ %mﬂww%liﬁq | Find the equations of the generators of

2 2

the hyperbolord of one sheet —2 + -l% —=5=1which pass through the points
(acosa,bsina, 0)

TRV, (o )faeaaeqamr— (n+3)r" e mmﬁs”mﬁum

A& n=-3. Ifr=x} +yJ +zXkandr= | prove that div t'r = (n+3)r"and show -
thatr'r will be soleroidal ifn=-3.

gaT /OR
(@) = ﬁﬁrm Prove that : | -
div (r grad/ )=

| nmrPARTca)fag(l -1 oﬁgaﬁaneawamwﬁwmaﬁﬁmwﬁﬁs
M X+ Y+ +2x- 6y + 1= 0% g (1,2,-2) Wt FRar ¥ |
Find the equation of the sphere which touche
6y +1=0at(1,2,-2)and passes throughthe point (1,-1,0 ).
(Z)WWWWWWWW e g0 X+ y 7=,
- X-2y+2z=3% | Find the equafron of right circular cylinder whose guiding
curve is the circle. x +Y+7=9, x- 2y+2z=3
3) (a) 3= swﬁwﬂmﬁmwﬁ@p(x y, z)qﬂqstmaac—br
- GHIERC ST BN
 Definecentral conicoid and find its tangent planeatp x%v,2),
(b)aﬁﬁs@zﬁqﬁmﬁammmwbymz =] %m@tﬁa@m
HIRLT ST HiroTa foregenr oid A(x,,yl,

z )% | Define envelopmg cone and find
its equation of the conicoid ax’™+ by*+ c¢z*= 1 with its vertex atA(x,, Vi 2 )

3 () o AT e % 3 g (o, B, ) & e X +—-y— £Z
: C

a
WX B: SIHe Widl S 991 8 | Prove that from the given pomt (o, B, v), Six
normal'e in general, can be drawn to the ellipsoid

s the sphere x*+ y +z +2x-

XZ 2 22
S+ +5=)
a b’ ¢’

2

(b)mﬁﬁqﬁﬁ-‘éﬂw%ﬂfqmﬁ) + -3:— L.z = =1fmdd g

mmemaﬁely 0, —T: +a—B=1
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2 2

Prove that the umbilics of the comcmd—b + —%— +; = 1 are the

2

extermities of the equal conjugate diameters of the ellipse.y =0, —5 +b - b =

4. @ 3(-+-31 +—Z- =13 1,1,y 1, STefTE TR I TR AT
aa%qﬁzéﬁmamAl,Az,A aﬁrfa@:aﬁm IfA,, A;; Ayare the areas of

_ the sectionof the elhpsmd— BX + -2 =1 by the diametral planes of three

2

Q _ mutually perpendicular semi dlameters of lengthr,, 1,1, prove that
i 2 2 2 .. 22 ' .
| A; +A22+A_ = 2 bC+ e +ab
| P 7 o A a’ b"

(b) ﬁﬁ'& BHIeTT {5 (CL B,y) il Eﬁéﬂ?ﬁfProve that the feet of six normals from

(o,B,y) the ellipsoid x’ +)l; +__ 4

) @ B W%mﬁé@mm%qﬁz@?aﬁw@ﬁ%’l

lies onthe curve ofmtersectlon ofthe elllpsmd and the cone

Ea(b2 cz)x P
5 (a)aﬁvﬁ?@r%ﬂmg@smqﬁa@'aﬂaﬂaaﬁrm@aﬁfm

IfV is the volume enclosed by any closed surface s, Show that :

'”Fnds 6v STef where F = x1+2yJ+3zﬁ
(b) (3%’ - -8y’ dx +(4y— 6xy)dy$[ﬂ1?§[ﬁﬂ?ﬁﬂu15wq<qq1qy =X

gl y=x" BN IR & 8 | ST ST o T T BT |
Evaluate ‘px -8y")dx +(4y—6xy) dy where cisthe reglon bounded

: by the parabola y=yxandy=x". Also verify green theorem
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