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MATHEMATICS
Paper- III : Vector Calculus and Geoméfry)
Time : Three Hours M.M. : 75/66
Part-A (Compulsory) [Marl-.s 10]
1. Write the combined equation of asymptotes of conic.

ax2+2hxy+by-+ 2gx + 2fy + ¢ =0
B ax®+ 2hxy + by’ + 2gx + 2fy + ¢ = 0 a‘:ﬁﬁawﬁﬁr

BT g BT i |
2. . Trace the parabole I/r = 1+ cos0
WIS Ir = 1+ cos® BT G B |
3. Write the equation of the polar at any point (r,, ;. ) with respect to

4
conic —=1+ecosO
T

WP (1, 0, ) 3 WA g ——1+eé:ose B gt BT TR
forRae | |

4. Write the co-ordinate of pole of the plane 1x + my + NZ=p Wr. to
sphere x? + y? + z? =a?

WAl e Ix + my + nz=pw.L. BN X* + y? + 22 =a’ P TN
ga @ frdeie frag |

Find the semi vcrticle angle of right circular cone x? + y* =
z’tan’a

-a;aqﬁmw X2+ yr= z”tanza o1 a7 I oy s HIA |
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(a)

®

Rg PP - div rrr=@ + 3)r
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Define enveloping cylinder. 3r=iad) der &1 qR=mET fafe |
[?efine conjugate diametral plane. |
HYAT IR GHAE BT GRS B | .
Show that vector f = (x+y) i + (y-3y)k + (x-22)k issolenoidal.
qar P AR f = (x+y) i + (y-3y) k +(x-22)k % IRATPI B !
Show curl grad u = 0. Rig #¢ fb gradu = 0.
Write the Green's theorem. T Wi &1 S frfag |

Part-B (Compulsory)
Find the equation of axes of conic 2x* + 3xy + 2y =1.
ieE 2x% + Sxy + 2y° =1 & el & TRBROT T DT |
Find the centre and radius of circles - |
X2 +y2+22-2y-42= 11, x +2y + 22 =15
qAX2 +y2 +22-2y-42= 11, x +2y + 2z = ISPIF=RT
froar S| PRAC |

Find the equation of planes which contain the line -
7x + 10y - 30 =0 =5y-3z and touches 7x* + Sy* 4 3z = 60

7 a1 TR S Y S e 7x + 10y - 30 =0 = 5y-
3z oA E a1 QEgTS 7x7 + 5y° + 322 = 60 P W P €|
Ifr=xi + yj + zk andr= Irf;thenprovethat-
div *r=(n + 3)1"'&% r=xi + yj + zk A 1= ‘rl; Gl
Use Cartesian from of Gauss's Divergence theorem to evaluate

A@xy + 2%) dydz + 3xz* dxdy},
where s is surface of cube bounded by co-ordinate plane and plane

x=y=z=1.n‘mm$mﬁaﬁq$}mm$mmw .
A@xy + z9)dydz + 3xz* dxdy}, 5&l < & @1 g0 & o Fidd

A am gaa x=y=2=1 d IReg B!
Part-C (AF1—%)
Trace the curve x2- 3xy + y? + 10x - 10y + 21 =0
aFxt- 3xy + y* + 10X - 10y + 21 =0 BT SR DI |
Or/ 3gar
Find the condition that the straight line 1/r A cos© + B cosO may
touch the circle r= 2acosf

Qﬁuﬁéaaﬁmmﬁswm 1/rAcos® +Bcosd Jr=
2ac0s0 BT Y B!

Find the locus of pole of a chord of conic
substands a constant angle 20t at the locus.

1/r=1+ ecos which
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' ‘ UNIT-II 1)
17.(® A sphere of constant radius Zmes through the origin and meets
the axes in A, B, C. Show that te locus of centroid of the tetrahydron
1S X? + y24 22 = k2 :
SR e 2k @1 T e ¥ Reg 0 & o & AR A sl
T A, B, C W Hrear ¥ | Rig PIRA 5 agsoeis & I DI
fil—-gfq‘qxz+},z+ 72 = k28| _
®) Find the equation of a right circular cyclinder whose axis is X-2/2
= y-1/1 = z/3 and which passes through (0,0,1)
I TG 9T BT TABRVT ST Do Rraady e x-2/2 = y-1/
1 = Z3%den o 5 (0.0.1) ¥ uxan ¥
Or/3gar
(a) Prove that the locus of poles of tangent planes of ax? + by? +cy?
=1lwr to ax’+ By? +y?=lisa’x¥a + By + Az¥c=1
Rig AT B ax> + by’ +cy? =1 S IRE ol + By? +y2=
1 B WA el B ga B Rgud alxa + Byb + A¥c=1 Brm|
®) Prove that the feet of six normal's form (o, B, ¥) to the ellipsoid
lie x¥/a? + y¥b* + z*%? =1 lie on the curve of intersection of the
ellipsoin and the cone 2;a2(b2 - ¢2) /x =0.
RigdefE (o, B, ¥) AqTTaT x¥a? + yb° + 2262 =1 W)
G ©: ARl & U g 9 g 2a2(b2 - ¢2) /X =0d
ufrede 9% WX Rea B .
| UNIT- (3-1I) ,
- 18.(a)  Verify Gauss's Divergence theorem and show that -
([0 ds=1/32°, where F= (x*- yz) i - 2x°yj + 2k and S is the surface
of the cube bounded by co-ordinate planes X =y=z=0;x=y=z=a.
T YT P FOI B TSN fb Fnds = 1/32° Wil F=(x°
-yz)i-2x%yj + 2k qerS e Fceie wHae gR1 oReg @1 7o
Tx=y=z=0,Xx=y=z=a
Or/ agar
(@) Verify Stoke's theorem for function F= X3 + Xyz integrated round
the square in plane z = 0, whose sides are along the linex =y =0
andx =y =a . )
B F= x4 + xyz @ forg e va &1 woam $ifoe, wiet F &t
BT 9 z = 0 F R T & TrY IR v man ¥, Ry o
X x=y =0 9 x = y =a B IFRALI |
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