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I. (a)

Part-A
-

Find limiting point of a coaxial system.

o P # A fag s A

(b)  Define Reciprocal Cone.
wgerd g B afeaied i

(¢)  Write the condition that the plane Ix +tmy+nz=p
may touch the ellipsoid x2/a? + y2/b% + 2%/c? = 1.
ofteea fafee B a9aa Ix + my nz=ﬂmﬁ‘_’f
x2a? + y21b? + 22/c? = | T wqsfad ]

(d) Define Polar lines.
g Yanatt @ aRiE AR

(e) Define Conjugate Diametral Plane.
gl AT guad H aiafda i

(f) To find the equation of the normal at the point
(xy, ¥ 2,) of the paraboloid ux? + by* = 2cz.
A ax? + byt = 2ez & WY (x. v, 2,) T
Fifeerg & | W B

()  Prove that two real umbilics of a paraboloid.
fez 2T 6 Taeds 3 R arals g g9 8 &

5055 / 1500 / 10 3) PTO.
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X1+ y)+ 7k . then prove that grad r =7

XItyitsk, 7@ R B R veo;

I . . 2 2
Prove that v (b)) =¢Viy + 2Ve-Vy +yVigp.

e R v gy = OV iy +2Ve- Dy 4y .
Part-B
-
Unit-1 / geer-1

A plane passes through a fixed point (a. b, ¢) and cut
the axes A. B, C. Show that the locus of the centre of
the sphere OABC is :

_a_ + E + i:. =2

X y z
o aFae REx Rwg (2. b. c) | Toiar @ od Pl ol
@ fg A, B, C W FEal &1 fo #fm B @
OABC & &% &l fagae B -

E+E+E.=2
X b4 7z

[4} Confid.....

https://www_ jnvuonline.com



(b)

(a)

(b)

5055 / 1500 / 10 (5)

OR / a4l

i : hree
}-:-}i:f— represents one of the t
If T2

tuall erpendicular g - )
mutually P 0. Find the equations of the other

enerators of the cone
5}'? —Bxz - 3){}{ =
two.

X

y _z _ -0 & 99
r_L_Z S5yz —8XxzZ — 33Xy
afx N T Oy

mmmﬂﬁ@%ﬁrmﬂwﬁf*
TS A B

Unit-11 / sor§-11

To find the equations of the tangent plane at
the point (x,.¥,.2,) of the central conicoid

.
ax’ +by* +cz° =1.

ﬁqiﬁfﬁ?ﬂ ax:“'b'j: +C-Zz =1 %ﬁ% r\xnyng)
9T Wyl g9 & TS I S

OR / dgx

To find the locus of the chords of the central conicoid
ax® +by? +¢z? =1 which are bisected at the point

(111}"“21} .
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5055 / 1500 / 10 (6)

T A by o Shrari
ﬁw F
“‘“Wﬁ’f"‘sixlx,z,
Bt ¥ T weiafom

Unit-III / TE-111

To show that the sjx normals from (x,,y.,2 ) to the
ellipsoid x/a? +,2/p2 + 22/2 cor
second degree.
TR Fr 6 g av B3 (x,.y,.2,) ¥ @i
T’ AT 0F i @ Rug ad ¥

=1 lieonacone of the

OR / 3aqr

Find the locus of the point of intersection of three
mutually perpendicular tangent planes to the
paraboloid ax? ~ py2 = 2.

TEATEA ux? - hy? = 2cz T AN TRT wEag @
7 # gfredr fam @ faged s Fw

Unit-1V / pog-1V

Prove that the section of the conicoid

ax” -by* +cz” =1 by atangent plane to the cone

Ix /(b+c)=0isa rectangular hyperbola.

Conid.....
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(b)

s A B arEas ax® +by’ +cz' =1 F 3

Sx2/(bec)=0 B Wi Fw @ ARSI

sfaqEaa 8
OR / 99T

Find the real circular sections of the surface :

4x* 42y + 28 +3yz+zx =1
1 o2 @ arafes g gt s Al

Ax* +2y’ + 2  +3yz+zx =1

Unit-V / §51E-V
lfﬁ-=cxa, i:I-E=::)-€l:.‘ﬂ,

dt dt

d
show that El-(a xb)=cx(axb)

d
E(axb)= cx(axb)

5055 / 1500 / 10 (7) PTO.
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OR / Fguy
(b)  Provethar -

Curl (pa) = (grad p) » 4 - Hcurl a
V2 (ua) = (Vp) > a - yy -
frg #ifa fF

Curl (pa) = (grad p) - a+ucurla
Vioua)=(vu) ra-u(v~a)

Part-C

-9

If any tangent plane to the sphere x2 + 2 + ;2= ,2 cuts the
coordinate axes at A, B, C; respectivel ¥, then prove that
the locus of the point of intersection of the planes drawn
parallel wo the coordinate planes throughA.B. Cis -

E - ,A_'_-zu:!__'..

\_‘-|

TR x2~ )2~ 22 =2 & feH g o e 1wt g
ﬁﬁﬁﬂa.u.cwmh%%ﬁs&ac
ﬁﬁﬂmﬁ%mﬂ&mﬂqﬁﬁﬁ%m&gw

=y ¥

-
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‘ -rpendicular drawn
Prove that the locus of the foot of the perpendicular d

8. o e *‘/b"-r;r’/c‘;-—-l
from the centre of the ellipsoid x*/a* +y -
to any of the tangent planes is :

a’x’+ b’yf +ciz? =(x° + 3": "'Z;J':
fl‘c‘fﬂ?l'\?l’ xz!;az_’_yz/b.‘_‘_z?/'cl =1 * ”Hf’!a 97 F=
Aoz T ¥ P AP R T B oaE F AR
T 2

a'x +b'yl w2’ = (X" ~y  +27)

9. Prove that the feet of the six normals from (a. [5. v,
to the ellipsoid x*/a’ -y /b" ~2°/¢" =1 lie on the
curve of intersection of the eliipsoid and the cone
z a“(b- =-C" =0,

X
Rrz i f (a, B. v) ﬁﬁﬂﬂﬂﬁ xX*fat sy /b ez e =1
Wd‘lﬁra:aﬁaﬁ%mfﬁqaawsrﬁ 3 3 mcha
x
P 9T 9% qr Re ¥
10.  Planes are
’ dmwn th y = .

their sectioins of t}:DULh ° hx?d po:nt (¢ B.v) so that
© Parabaloid ax? + by2 = 5., are

5085/ 1500 1 10

9) PT.O

https://www.jnvuonline.com

et hyperbolin. Prave that they touch the following

LRI

(X ! !
) 1*? 3] *{J 1)

b i at+h
T R e o py) B oY aweet mT T
ax? + hy? = 2¢z B ofredn smEm sfaTrEEd r @ faex
wfom 5 2 Pr=r i A et R ¥

()

{§:5L+{y-m’+w-Tﬁ=U

b a a+b

1. Toprovethat :V x(Vxa)=V(V-a)-Via.

e #ifm B : Vx(Vxa)=V(V.a)-v24.

Y
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