Co-ordinate Geometry of Three Dimensions and Veetor Calculus
T.3H. . | Third Paper M. M. 75
WF-SA Part-A. 1.()) M %1 Bod1 9 0 1 HINTY : Find the radius and
centre of the sphere :-ax’ +ay’ +az’ +2ux + 2vy +2wz+d=0 .~
(if) I Sfcrerer 2l ferel (o Eemeh a2nues T, U i Seldfa &% i1Write the
‘condition for the general equation of second degree to represent a cone.
ax’ +b§/2+022+2$+2gZX+2hXY+2UX_‘"2Vy+2wz+d=0
(iii) et 3 g ST A Tt bl YR AT |
Define the pole and polar plane of conicoid.~ e
(iv) ST A ol GRS HIFT | Define Enveloping cylinder.
(v) STt O ST 8 AR T |
Define the normal to an ellipsoid.
(vi) STieaet 31 AT T Pl A i |
Define the Diameteral plane of conicoid.
(vii) % g0 31 SR 78 1 Define Umbilics.
(viii) SAfeemrE 75 I gt IRTT | Define the skew-surface.
(ix)uﬁr=xi+yj+zkﬂfﬂ@%ﬁmﬁ3gr§dr=r |
Ifr=xi+yjtzkthenprove thatgradr=r .
(x) T I ST T ! GRCAIf IfTT |
eorem.

Define the Gauss divergence th
qf-q Part-BF%R L 1. S8 49 FfeeT s S B A (o, B, 1)
y = 1, z = 0. Find the equation of cone whose vertex

A MR ax’ +b
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(o, B, y)andbase1sax +by’ =1, z—O aaq% o AR E

2. ax’ + by’ + Z=1%
Yt 3= =44 w R | |
Find the equation of an enveloping cylinder of the surface ax’ + by’

+¢z’=1 and whose generators are parallel tothe line -1-"3;“ =

o I1. 3. T 1x +my +nz= p 31 FEE qieas Ax’+ By’ +CZ' = I %l
wqsf-a 2 @ R e 1 Y | Find the condition for plane 1x +my+nz=
pisatangent plane to the conicoid Ax* + By + Cz=1.

4. aﬁzlqaﬁf— +— +——1%a4=<1ﬁh¢rsz@ﬁmzﬁrs‘nﬁP% 7 guag. 2 =0
QW@WMW%WW%PWWX +3{)+—é—1éﬁfrr

The section of the enveloping cone ofthe elhpsmd 5+ %—+-§ = 1where
vertex is P, by the plane z= 0 is a 1ectangular hyperbola Prove the locus
ofpls—f—fgz =i |

= T 5. v:rf%:eﬁdqﬁﬂx 4-1’ +Z -1ﬁa@Pmﬁa—mwa§Qsﬂ
7 ¥ B 3PQ =PG,+PG, + PG, GiETG G,G aﬁgﬁﬁawmaﬁmg@'
a&l’f@rﬁw%ﬁmﬁﬁsﬁg()wﬁgw | 2

. IfQis any point on the normal at Pto ell1p501d x_+% + Z‘ 1 such

that 3PQ =PG,+PG, + PG, where G, G, G, are the points 1nwh1ch the normal |

atP meets the prmmpal planes Prove that the locusof Q-
' a x b’ y : ioia _1
(2a" — b'—c’) (2b —c —a) (2(; —a b)) 9

6.5 (xi ¥ 2) Eﬂf??wnm—+i Zz%arﬁrag'cﬂaaawa-"r
T T @l Fq:g U F PIRTC | Fmd the locus of the perpendlcular from
z,) toits polar plane withrespect to parabolmd-—#{)— =27z

(%15 Yo 2
m 7ﬂﬂhmﬂﬁﬁgﬁy2+zx+xy—a Wﬁlx+1ny+nz =p
mqfi%@iqzam%uf&\[_ﬂ/r_m\ﬁ

Show that the section of surface yz tzx + xy = a’ by the plane
|x +my+nz= plsaparabola if [+ m+ =0

g dTdgae 2x' +3y'+67'= G%SFqgaa £ |
Fmdtheumblhcsofelhpsdex +3y’+62°=6.

TG V- - Wiﬁﬁfﬁﬁ? Prove that: V*f(r)= f"(r)+ = f'(r)

1 o_ﬁ:@; U l’ro-.f-‘c.that : [(axi+byj+ez k).n ds= T11:(a +b+c) @l
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Where s : x*+y’+7'=1fi =T airr<g iee Normal Unit Vector.

WﬂPm—cil.(a)m@'Wﬁsmax+by+c,z=031§ yz+Z?fi+XY_.=03'73r s

e e § A -]2-1 +bl +; —cl- = 0.Prove that the plane ax + by + cz=0

cuts the cone yz+zx +xy = 0 in perpendicular lines if-;—+-—ll)— +Ll=o.

‘ c |
R =L = D daty g = 1
Tx+3_2-7y _z | '
¥ St e
Show thatthe polar line of x-:izrl_yg2 = ZTs with respect to
spherex’+y’+z’ =1, isthe line 7X2+3 =2;7y N __21

2.(2)F TS 3 e S HIRTC S Y@ 7x + 10y ~30=0=5y -3z §

ST & &% it 7x° + Sy’ +32° =60 % T X 2 |
Find the equation to the two planes which contain the line 7x + 10y .

—30=0=5y—3z and touch the conicoid 7x" + 5y* + 37" =60. _

(b) T R (x,, ¥, 2, ) T FAIEHIT 8 el MebesT Ax” + By’ fCZ=1%
Stieratt &1 faeg T A1 #IRT | Find the locus of chords of central conicoid AxS
+By’+Cz' =1; whichare bisected atthe point (x,, ¥, Z, ).

3. (o) e R P g S =% = 1 e Ot e
sEfare & gobdl & i B A ST &t & | Prove that the sum of

squares of the reciprocals of mutually pcrpehdicula'r semi-diameters of
. ,

X, Y N
an ellipsoid; +%% & N lis constant.

X — -
(b) g BT (%Yo 2) TEEEI S s = 22 0 S O
N | | SR
prove that the normal from (x,, ¥, 2,) t0 the parabololdgi +%_2 =27
X, » Vi 4 a-b'_,

lie on cone____xﬂx =y 7%
|
4.9% 3x2+5y2+3z’+2m=4%mﬁmqﬁau@%®3waﬁﬁn 1
Find the real circular sections of the surface 3x” +5y" +37° +22x=4.
Tl u G G & Vx (Vu) =0 Tl u =St
hat the curl of the gradient of uis zero i.e.,

5. (a) fa@ T fe
%o Provet :
il differentiable scalar point function. .
'—*zi+x'+yk% %quﬂéllaqm C U xy-

V x (Vu)=0where u=
) e THE & weid F= 21 X
aﬂﬁff(r%rm‘%qa%ehz: (1-x —y):ﬁarda?rmmgq%| _ .
Verify Stoke's theorem for function F = zi + xj + yk wllgre c is the unit
plane bounding the hemisphere Z= \f( [—X —Y).

circle in XY
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