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Paper Third : 2017 Annual
Vector Analysis and Geometry
Time : Three Hours] [Maximum Marks : 50

Trace the conic x*+ 4xy + y*— 2x + 2y = 0 and find the
co-ordinates of its foci and its eccentricity.

(a)ﬁ;aeﬁﬁrqﬁn§=1+ecose Fiwa & e wdte €, smbs i

Q,EEI Prove that the polar equation of a cenic

% =1+ ecosB, where the focus is a pole.

(F}:rriﬂ?a%=1+ecosﬂ % forg o' R wrfivetar o wrefteon g iR |

To find the equation of the normal at point "' on the conic

-:-:1+ecosﬁ.

UNIT - 4

(20 Rrg (1, 2, 3) 9 e it aret 3 fdeg arqaner 1, -3, 7 & R
wfte e Gan & e s fifi |
Find the equations of the straight line passing through the
point (1, 2, 3) and direction ratic proportional to 1, =3, 7.

(=) =itk ar Ereftaraor sve R &t ittt % + Y2+ 2%+ 3x - 3y + 22 =0,
X¥+y'+ e 2x—y—z+10=0xwmmokfg (0, 1,2)
a2 | Find the equation of the sphere which is coaxial
with the sphere ¥* + Y+ 22+ 3x -3y + 22 =0, ¥’ + ¥+ 2°+
2x -y =2z + 10 = 0 and passes through the point (0, 1, 2).

(@) anae 3x +y + 52 = 0 SIRFFH 6 yz — 2 zx + 5 xy = 0 i ufe=q
Yanal & v & Fvor oA it | Find the angle between
the iines of section of the plane 3x + y + 5z = 0 and the cone
6yz—-2zx+5xy=0,
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(1) ufdrier sme v srafs @ Ix + my + nz = p TEEEs ax® + by’
= 2CZ Hl T wal & |

To find the condition that the plane Ix + my + nz = p may
touch the paraboloid ax®+ by®= 2cz.

(@) g5led fs 9B yz + zx + xy = a° 1 GWSH IX + My + NZ = p FA
ufer=dg o wae g, 2l Jm e vh =0 |
Show that the section of the surface yz + zx + Xy = a° by the
plane ix + my + nz = p will be a parabola, if J] + Jm +vn=0-
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e : enft o Pl & | o g @ d s e TG | o 0 & o
@ & All questions are compulsory. Solve any two parts of

each question. All questions carry equal marks.
UNIT - 1

(a1) axiisd 6 @ldgr a, b qur ¢ o wnadw € ol ol FaeralR a + b,
b +c, TE ¢ + a SAGAHT & |
Show that the vectors a, b and ¢ are coplanar if and only if
a+b,b+candc+ aare coplanar.

_ - dr d’r |d%
() Al r = a cos ti + a sin tj + tk, & at’ di? ' g2 s R |
. o _dr dr |d*r
If r = a cos ti + a sin tj + tk, then find @ @l a2l

(@) a3 r Pt Forg oy Rearfey wnfian @ ey v ey wiaian 2, ot qofea e
If r and r have their usual meaning, show that :
divir"r)=(n+3) 1"
UNIT - 2
(@) afd r (t) = 5% + tj — Pk, aaiew fs
If r () = 5t% + 1) — 1*Kk, show that :

2 d%
J rx Lt = 1404 75§ - 15k
1 dt

(=) S gig w1 g S, 5@ F = yi + zj + xk agg S Aad
x4+ y2 + 2% = 1 &1 xy-GHad F FIRF A E |
Verify Stokes' theorem, when F = yi + zj + xk and surface S
is the part of the sphere x° + y° + z° = 1 above the xy-plane.

(%) J.CF-d’ 1 HeiFA B, e F = xyi + 6C+ yo) jarC, x =2 &

X=4 T3y =0qy =12 qh @@ x =4 &)

Evalute _[CF-df , where F =xyi + (* + y¥%) j and C is the x-axis

from x = 2 to x = 4 and the straight line x =4 fromy =0 to
y=12.
UNIT - 3
(1) 7T X2 4 Ay + Y2 — 2% + 2y = O 1 e fifsrt qur sod b
F Fdaria o s adkgan sa fifia |
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(F) dfaaaTd X2+ By + 22— 9yz + 14xz — 16xy — 6x —y + 4z —
2 =0%Rrg (1, 2, 3) T T3 T T TR FA FHiford |

Find the equation of tangent plane at (1, 2, 3) on the
hyperboloid

X+ 8y + 22— 9yz + 14xz — 16Xy —Bx -y + 42 -2 =0.
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