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MATHEMATICS
Paper - III
Time : Three Hours] [Maximum Marks : 50
Are o owdt yEl * SW S wft Tl % s
hE
Note : Answer all questions. All questions carry equal
marks.
ZehTE / Unit-1

1. (o) AR F=xi+yj+zk, @ <L f&

gradlog|7|= 7/
|7

If F=xi+y+ zlg, then show that

gradlog|7|= 7/
7]
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(2)
b fag #fw 5 wfew ax(bxé) w
Z;X(Exﬁ) LRI Ex(ﬁxg) THIAT ® |

Prove that vectors d X (1; ><5) , bx(éxa)
and ¢ X(ﬁ xb ) are coplanar.

379ET / OR
(o) Tag =ifSQ T :

diV(leE’) =B-curl A— A-curl B

Prove that :

diV(leE’) =B-cutl A— A-curl B

(b) Tag =ifew o -
(bxé)-(axd)+(exa)-(bxd)
+(a@xb)-(exd) =0
Prove that :
(bxé)-(axd)+(exa)-(bxd)
+(a@xb)-(exd) =0
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(3)
B8 / Unit-11
2. (¢) V9 THI & gW Ic(exdx+2ydy—dz)

H  HART  HIfE, &l 9% C
x2+12=4,z=2 %I
Evaluate by Stokes theorem

Ic(exdx+2ydy—dz), where C is the
curve x2 +)2 =4, z=2.

(b) AC S ®E THYS T W f& A v
F OBRA T SR F=xi+2y+3zk, @@
fas =St & ”SF-ﬁds:a/

If § is any closed surface enclosing a

volume V and F =xi+2yj+3zk, then

show that Usﬁ-ﬁds=61/

HYAr / OR
(a) Tos =ifeg
J.J.S(xdydz+ydzdx+zdxdy):4Tca3, Eidl

LS Mell x2+y2+22 =42 gl
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(4)
Prove that

”S (xdydz + y dzdx + z dxdy) = 4na® , where

S is  the surface  of  sphere
)CZerZJrz2 =a2.

(b) JCF'd? H AM A HifSE,  SEl

— A

F:(x2+y2)z—2xyj IR C, xy dA H
y=0,x=a, y=b, x=0 T UfEg mad
gl

Evaluate J. Cl? -dr where

— A

F:(x2+y2)l—2xyj and C is the

ractangle in xy plane bounded by y=0,
x=a, y=b, x=0.

B8 / Unit-111
. /
3. (a) Vichd ;=1+ecos9 W U it |

. .
Establish the conic —=1+ecos0O

(b) Tog =G fof GAMY WMk FHSHIUT T
yfoese Xt ®

Prove that confocal conics cuts at right
angles.,

374ar / OR
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(3)

(a) Viha £=1+ecos6 % WMe fedr foag

(r,0) & Yo 1 FHHUT FA i |

Find the equation of the polar of the
point (r, 0) with respect to the conic

i:1+ecos6_
r

(b) WA 16x2 —24xy +9y> — 104x — 172y
+44=0 T JAGI HiWT |

Trace the conics 16x% —24xy + 9)?
—104x — 172y +44 = 0.

g8 / Unit-IV

4. (o) Tag FIGT T FHFROT ax? + by? + 22 +
2ux +2vy +2wz+d=0 Th w IRERS
@ T oAfg

a b c
Prove that the equation ax?+ by? + cz2 +
2ux + 2vy + 2wz +d = 0 represents a cone

if
a b c
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(6)

() Bl 4, SR 4, H O M Aifew
yfaese ®d © | fag wifse fo swafs

g9 B ——— ¥

[ 2 2
I’l +I"2

Two spheres of radii r; and r, cut
orthogonally. Prove that the radius of the

. . I”l I"2
common circle 1is .
r2 4y 2
1 2
3HYdar / OR

(a) TGEE AT HT FHIHIO FMA HieC
o @181 x=2y=— ¥ auw fr=om 4
T

Find the equation of the right circular
cylinder whose axis is x=2y=-z and
radius is 4.

(b) @iz fob @ %+£:1, x=0

c

Fafde &\ 9 R W Y_Z_,
a C

y=0 & HHMR FATA H FHIHO
X Zi-0 %I
a b c
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(7)

Show that the equation to the plane

containing the line 24+Z2-1, x=0 and
b ¢
parallel to the line *_Z_1, y=0 is
a ¢
a b c
B8 / Unit-V
2 2 2
X z .
5. (a) 3fd TEeES —2+z—2——2=1 & fag
a C

(acosa, bsma, 0) Y WM dil SHehl
% HHEO F@ hHINT

Find the equations to the generators of

. X y2 2 .
the hyperboloid —+<5——5=1 which
a c

pass through the point (a cos o, b sin q,
0).

(b) ket  ax?+ by +c?=1 £ foig
(o, B, y) T TI¥ HHAA HI THRLOT A

HIFSTT |
Find the equation of tangent plane of
conicoids axZ+by?+cz2=1 at point
(o, B, ).

37T / OR
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(8)

(a) TUEY fF 8B yz+2x +xp = ¢? H FHAA
Ix+my+nz=p ER Ffd=g Th TWaeH

T ARG 1 +/m+/n =0

Show that the section of the surface
yz+zx + xy = a? by the plane
Ix+my+nz=p will be paraboloid if

VI +Jm++n =0

(b) WA x2+22=2z & T&g (2,0, 2)
W AT HT GHIHT JA ST

Find the equation of normal of paraboloid
x%+2y? =2z at a point (2,0, 2).
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