MATHEMATICS
Paper- Il : Vector Calculus and Geometry)

Time : Three Hours M.M. : 75/66

1.

Part-A (Compulsory) . [Marks: 10]
Write the combined equation of asymptotes of cenic. * _
ax2+2hxy+by~+ 2gx + 2fy + ¢ = 0

A ax2+_hxy+by-+2gx+‘7fy+c_0 a‘:aﬁlﬁﬁwﬁﬁr
BT G GNHoT foIlRedy |

Trace the parabole I/r = 1+ cos@

WFed I/r = 1+ cosé Bl FREOT B |

Write the equation of the poldr at'any point (r,, 6’ ) w1th respect to

4
conic —=1+ecosb
T

9P (r,, 0; ) B e 3y §=l+eéose BT gdl BT FIBROT
R | |

‘Write the'co-ordinate of pole of the plane 1x + my + Nz=p W.r.to

sphere X’ + y? + 72 = a°
TAqere 1x + my + nz=pw.L. PIIRI X2 + y + 22 = a* D aNa

ga'® fAdeie ffag |

Find the semi vertlcle angle of right circular cone x* + y?

z2tan’c

aﬁ@?‘ﬂ’qw X2+ yt= zztanzoc Wﬂéﬁmﬁﬁﬁml
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6. Define enveloping cylinder. ST Yer B TR R |

7. I?efine conjugate diametral plane.
_ WY G A D1 IR BT | .
8. ‘Show that vector f = (x+y) i + (y-3y)k + (x-2z)k is solenoidal.
qad fFaRke f = (x+y) i + (y-3y) k +(x-22)k T URACTAIT & |
9. Show curl grad u = 0. Rig ST fb gradu=0.
10.  Write the Green's theorem. ¥ 3T &1 S fafav |
Part-B (Compulsory)
11. Find the equation of axes of conic 2x* + 5Xy + 2y? =1.
SiHE 2% + Sxy + 2y* =1 & > TP T BHIT
12. Find the centre and radius of circles -

x2+y2+z2-?.y-'4z= 11,x+2y+2z‘= 15
§ﬁx2+y2+z?.-2y-4z=.11,x+2y+22= oPTdwd
firoar S PAC | |
13. Find the equation of planes which contain, the line -
7x + 10y - 30 =0 =3y-3Z and touehes 7x* + Sy* + 3z° = 60
T gl T TRl ST I ALY + 10y - 30 =0 =5y-
s 3z TORY ¥ A RS 7X° #9yT ¥ 32 = 60 BT W IR €1
14. Ifr=xi + yj + zk andrs rr; then prove that - _
. divrer=(@+t e AN xi + yj + Zk FAr= Tl ar
Y R e - diver=@ )
15. Use Cartesian fromofGauss's Divergence theorem to eV

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

X = y£2= l.ﬂ?ﬂqﬁﬂﬁﬁﬁh?ﬂqﬁmmgmmﬁﬁm _

J@xy_# z%) dydz + 3xz? dxdy},mg‘fsgqqqmgsag\—,hﬁ%@

e a A x =y =2=1 q 1Reg B!
Part-C (A7)

aluate

16. Trace the curve X*- 3xy + y2 + 10x - 10y + 21 =0
as x>- 3xy + y2 + 10x - 10y + 21 =0 1 SREH P |
Or/ 3 |
@ Find the condition that the straight line 1/r A cos 8 + B cos® may
touch the circle 1= 2acos9

qﬁqﬁiﬁﬂﬁlﬂaﬁmaﬁmw 1/rAcos© + B cosd qEr=

2acos0 PN 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-I (5r-10)

A sphere of constant radius 2k, passes through the origin and meets
the axes in A, B, C. Show that te locus of centroid of the tetrahydron
isX%2 4+ y24 22 = K2
SR fireu 2k BT T e e Reg 0 A Yo § SR P el
FHA: A, B, C R Fiedl § | Rig HIRA 5 agshas @ o= @
ﬁﬁqﬂxz + y: + 722 = k*%I
®) Find the equation of a right circular cyclinder whose axisis x-2/2
= y-1/1 = 2/3 and which passes through (0,0,1)
I TG S BT TGV AT BT R 31e x<2/20= y-1/
= Z/3% a1 < R (0.0.1) 3 orar ¥
Or/ 3tgqar
@) Prove that the locus of poles of tancent planes,of «ax*> + by? +cy?
=1wr. o ox’>+ By? +72= 1 is a™%a £ \BY + AZc =1
Rig PINIT fb ax®> + by +cy? =1 (BFHE ax? + By + 2=
1 1 ¢ el & i B AU alxta At ~Byb + AMzlc=1 Bnm|
®) Prove that the feet of six normal'sform (ct, B, ¥) to the ellipsoid
lie x¥a? + y¥/b* + z%* = J-li€.on the curve of intersection of the
elhpsom and the cone X;a2(b2 - c2) /x =0.

Rig PR B (o, Pry) & Aegast x¥a® + y#b° + 22 =1 W
B! ©: aﬂaﬁ‘ﬁqﬁﬁéﬁmaw%&z(w -C) /X =0
girede 9% 9y ReT &I

UNIT-UI (S5-I

- 18.(a) Venfy Gauss s Divergence theorem and show that -
BF nds=1/3a% where F= (x*- yz) i - 2x%yj + 2k and S is the surface
of the eube bounded by co-ordinate planes x=y=z=0;x=y=2z=a.

T e B Wid B g8 SR 75 Fnds = 1/3a° Wl F=(x°
Ayz) i - 2x%yj + 2k 9A1-S ﬁqﬁéﬂmmmqﬁa@mw
Ex=y=z=0;x=y=z=a
Or/ 3tgar

@) Verify Stoke's theorem for function F= x4 + xyz integrated round
the square in plane z = 0, whose sides are along the linex=y =0
andx =y =a.
B F= x% +xyza‘sf€‘fmmuﬁtrarmq=r$rﬁ?w et F &1
G 9 2= 0 ﬁﬁmaﬁ%aﬁrmﬁmm% ﬁma?rgﬁm
X x = y=0 9 x =y =a FIFRAYI

~l7.(a:)
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