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MATHEMATICS
Paper - III Vector Calculus and Geometry
Time Allowed : Three Hours Maximum Marks : 75/66
Part-A (Compulsory) [Marks: 15]
WT- 37 ( 3frart)
;1_ Showr.hat:vr‘=-3r5;,where;=}i+}j+'z'k

Ramd vri=-3r, , W& ;= i+ yj+7k
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10.

11.

12.

13.

Prove that : fig &R :diveurl 4 =0
Show that : f F.ndS = —4x { pdV., where F = V¢ and V’¢ = —47p

frared : JFndS = ~4n[pdV, S F=vg qem V¢ =—4np
Give the statement of Green's theorem. - 937 &1 BT QA |
Write the equation of the conic in'its simplest form.

iHg B TR 1 wead w9 fakad |

Find the eccentricity of the conic ax* + 2hxy + by*=1.

WiPa ax? + 2hxy + by? =1 B SH=aT T DR |

Define the angle of intersection of two spheres.

QA Mt Byl BT B gRART S |

Write the condition for three mutually perpendicular generations of
cone. :

i &1 I TR THBING TS Y3 B gl e |

Define polar plane of a point for conicoid.

wiwaw @ T ve g &1 gia aar Y aRwita Hifod |
Define Diametral Plane and find the equation for it.

AT e B IREMRg SR 9o 39T GHieRor S| Ao |
Part - B (Compulsory)
urT- & ( 3fard )

Prove that : Rig @Ifod :

v(r/r')=0

Prove that the length of the semi axis of the conic ax* + 2hxy + ay*=
,d. are m and m respectively and their combined

equation is x> - y* =0.
Rig DR fF TdT ax® + 2hxy + ay* = d BN g A&l BN Tl

@ \Jd/ (a+b) T Jd/(a—b) ¥ TTH TR TG +° -y’

=0 I
Two spheres of radii r, andr, cut orthogonally; prove that the radius of

their common circle is :

r, 3R r, foroan @ 2 et e B & wedt 3 g o & swafs
?ﬁr?ﬁﬁmr%: ' -

rrl (7 +1)
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15.

16. (a) The necessary and

17.

18.

19. (a) Find the condition that the straight line 1/r =
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Show that the centres of sections of a central conicoid that pass through
a given line lie on a conic.

gefdia HIRA fF TF <1 Niead @ IR B B N 1@ A TS @
A TORA &, TP Aidadl 1) Rew 2§

Show that the planes Ix+ my + p = 0 and l'x + m'y + p' = 0 are
conjugate diametral planes of the paraboloid ax® + by? = 2cz if

n 1

Lod mm =0

a b

wafdia AR 75 Gaad Ix+ my + p = 09 I'x + mly + p! = 0TI

i " i mm'
ax? + by? = 2cz B GYAH AT T & A —+ =0
Part-C (AFT1-99)

Unit-1(EH1E-1)

sufficient condition for the vector a(t) to have

constant direction is :

) R a(t) B R 3R B B AT Td i W

da
ax—a&—ﬁ()

(b) Provethat: v(a.b)=(b.v)a+(a )b+ bx( vxa).+ ax (vxb)
where a and b are differentiable vector points functions.

Rig B : v(ab)=(b.V)a+ (@ Wb+ Dx(vxa) +ax (VD)
S 2 duT b sEEe Gk Reg Ber
(3) Prove that: fag i |
4V _jigs
v T s T
(b) Find the area of the loop of the Ifolimn of Descartes x*+y’ =

3axy, a>0. :
PRI x*+y’ = 3axy, a>0 @ 4 B el T iford |

Unit-11 (3915-10)

Find the nature of the conic represented by the equatio

—2x— 1 =0and trace it also. _
aﬁrasmf+2xy+y2—zx~1=0wqaﬁiawaﬂuqﬁ’fama?rm

od SHPT ARG B |

nx? +2xy + y?

A cos® + Bsing may

though the circler = 2a¢0s0 .
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Rt 42 OO
& Ufig=e s AR e W= ¥@1 r= A cosp +Bsing geir=
2a cos § D I HY |

(b) If any tangent plane to the sphere x% + y* + z* = r* cuts the coordinate
axes at A, B, C respectively, then prove that the locus of the point of
intersection of the planes drawn parallel to the coordinate planes
through A, B, Cis:

AR X2 4 y2 + z2 = 123 foell famg o= i 717 Eqe] et e aradi o
A, B, C X @red & | g IR ¥ A, B, C 3 A3 wiaell @ 9o
@% Lo mﬁaﬁ @ witres farg 31 Rrguer &
x2+y2+zl=r?
Unit-1 (3&15—111)

20. (a) Find the enveloping cone of the shere x*+ y?+ 2%+ 2x -2y -2 =0 with
its vertex at (1, 1, 1).
TR X2+ Y24+ 22+ 2X =2y -2 = O$WW®%WWUT§I’H
o forga I =g (1, 1, 1) ¥

(b) Find the equation of cylinder whose generators are parallel to the line

X

7 _
1 .!; 3 - and whose gmdlng curve is the ellipse x>+ 2y2 =1,z=3.

mmmwmaﬁaﬁmmmi@ﬁ 5|=12—=% @
AR & a9 forat fdes a6 Qega x2+ 2y2= 1, z =3 %1

21. (a) Find the locus of the centres of the sections of ax®+ by*+cz?=1 whmh
touch ax?+ By*+cz’=1.

ax?+ Py?+czi= 1 BT P A ax?+ by? + cz2= 1 D IREDE B

P o {39y 1 A |

(b) Prove that the axes of the section of the coniceid ax? +. by- +cz2=1 5y
the plane Ix + my + nz = 0 lie on the cone.

Ylidad ax? + by? + ¢z° lﬁ‘f?r‘fﬂﬁlx+my+nz O%faﬂa:‘{qv

uRede @ e 1 Wi W Reud 8 &
(-0l _(c-aym _(@a-b)n .
X B y A ' .
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