- MATHEMATICS |
Paper - III Vector Calculusand Geometry

Time Alldwed - Three Hours Maximum Marks : 75/66
Part-A (Compulsory) [Marks : 15]
W= of (&ifamd)
rl. Show that: ¥ r'=-3r>% yWwhere »= xi+ yj+3k

ReETg V=310, W = Fi+ yi+3k
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Prove that : g @ISR :diveurl 4 =0
Show that : {FndS =—¢x[pdV. where F = V¢ and V?¢ = ~4mp

fargd : [FndS=—4x[pdV, i F=v¢ o1 V¢ =—4mp

Give the statement of Green's theorem. 3 U3 BT B Qo |

Write the equation of the conic in'its simplest form.
Ticd B TGN BT TR Y ferfad |

Find the eccentricity of the conic ax* + 2hxy + by>=1.
WiPa ax? + 2hxy + by? =1 & SH<al I HIH |
Define the angle of intersection of two spheres.

3 el & gReT DT B RN B |

Write the condltlon for three mutually perpendlcular gerferations of
cone.

3 1 A IRER THBIG e Y b1 e ke |
Define polar plane of a point for conicoidy,
viwast & 1T T f7g @1 gaig aer PRI iR
Define Diametral Plane and find the equation for it.
T T BT IRATG PR T BT T BRI S B |
Part - B (Compulsory)
T & Carrare )

Prove that : g @ifo™ :

V. (;/ r’ ) =0 | »

Prove that the'length of the semi axis of the conic ax* + 2hxy + ay?=
d-are d/(a+b) and m réspectively and ﬂi_eir combined
equation.is x* - y*=0. '

ﬁaaﬁﬁlﬁﬁﬁmax~+2hxy+ay-=dﬁﬂa‘mﬁm

“ger Jd/(a+b) T fd/(a—b) T TATTH! WY TP X2 - y?

=0 %!
Two spheres of radiir, andr, cut orthogonally; prove that the radius of

their common circleis:

1 3R, ﬁmaﬁ#ﬁ@raﬁamﬁmﬁ%lﬁadﬂmﬁm
qaa?rﬁmr% .

rlrzl «/(fx +1, %)
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14.  Show that the centres of sections of ac r .
L i entral conicoid th:
a given line lie on a conic. icoid that pass through

LRI 35“.3111 & U 1 AHTA B IRDT B Dra Wi T 4T TS @l
A oA §, U6 Uiead WRem A ¥l

15.  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

i mm'
—+

a b
g SR & 9aad Ix+ my +p=OH€’JTI’x+m‘y+p’ = 0 gRgel

1 1
i mm _0

ax2+by2=2c:z'$!5f§"?tmm'ﬂﬁa%:aﬁ —+=
a
Part-C (AFT-9)

Unit-1 (3@1E-1)

16. (a) The necessary and sufficient condition for thewector a(t) to have

constant direction is :
fopdt afewr a(t)a?lﬁan 3raR BH. P mwmmt

da
ax —=
dt @ _
() Prove that: v(a.b)={b.v)a+(a v)b+ bx(vxa) +a X (wxb)
where a and b are differentiable vector points functions.

Rig PIRA . @b)=(b.va+ @ vo+ bx(vxa) +a x (Vxb)

=0,

& 2 qunb e afee f§7g Her %l
17. (2  Provethat: Rig Do .
. pAVC s
P D |
/), Find the area of the loop of the Folium of Descartes x*+y* =
3axy, a>0. : )
PIREE +y? = 3axy, »o%@qﬁmﬁmaﬁml
Unit-1I (53%-10) -
18.  Find the nature of the conic represented by the equation x? + 2xy + ¥

_2x—1=0and trace it also.
Wxﬂ+2xy+y2-zt-1=0§muzﬁiawa%’mazﬁfﬁaa?rm

vd SAHT IFIRE DI |
19. (a) Find the condition that the straight line 1/r = A cos@ + Bsing may

though the circler = 286058 .

T
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himid it — Bcanitenn s umnanseaniall
ﬁmmmmww l/r=Acosp +Bsing gar=
2a cos 0 BT W B |

(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:

el X2+ y2 + 22 = 12D fopell famg TR i T et woaet e srai o
A, B, C IR el & | Rig i & A, B, C 3 (el goaall & =ik
@%nﬁwﬁ%uﬁ%@aﬁﬁmﬁﬁw% |
x2+y2+zt=r?

Umt-I[[(SHiI"*.-—]II)

20. (a) Find the enveloping cone of the shere x2+y2% z2 4 2x — 2y — 2 =0 with
its vertex at (1, 1, 1).

TR X2+ y2+ 224+ 2x =2y -2 = 0%@&%%@%%
oy forae 9 fimg (1, 1, 1) &I
(b) Findthe equation of cylinder whose generators are parallel to the line

X_Y

Z
1- 573 —and whose guxdmg curve is the ellipse x* + 2y 1,z =3.

WWWWWWWWW %,#%=§-‘a‘s

- AR § 590 el Fdee 9% qEgH x2 + 2y = 1,2=3 ¥

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

ax 4 Py?+ cz?= 1 P I 1Y ax® + by? + cz2 = 1 $qﬁi®‘q’$
P Pl <Y A AT |

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

WBaol ax? +by-+cz--1ﬁ‘€l1ﬁ?'rlx+my+nz oﬁzmaqu

uRede & e T i IX Rea 34 &
®-0l_(c-a)m_(a-bn .
X y z" AN -."
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