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Paper Third : 2017 Annual

Vector Analysis and Geometry

Time : Three Hours] {Maximum Marks : 50
St e S 9 3 9T s it | et usel F s awe | Attempt any

two parts of each question. All questions carry equal marks.

UNIT - 1

(F)ai a, b, c @ afem &, 3 fora Hiftre e -

if a, b, c be any three vectors, then prove that :

[a+b, b+c, c+a] = 2[abc]
(@) a2 If : a=sinBi+cos6j+6k: b =cos6i-sindj— 3K
c=2i+3-k

0= 0 T at-{ax(bx o)} wam s i

then find at %{a x(bxe)} atg=0.
() afd a o R afem 2, a enfza s -

If a is a constant vector, then show that :
(ifdivirxa)=0 (i) curl {r x a) = —2a
UNIT - 2
{H}Jéyzdm (Zx + 1)dy + xy dz) F A S1d Hife sr&is C v (1, 0,
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Evaluate J- éyz dx + (zx + 1)dy + xy dz}, where C is any path
passing from (1, 0, 0) and (2, 1, 4).

(%) 3154 : Show that : ”S{axi+byj+czk)‘nd5=%n(a+b+c}
S+ Y + = 1 AP g 2|
where S is the surface of the sphere x* + y* + 2 = 1.

(=) e 8" st i o e o (+ 2y) e+ (y + 3X) Gy
R, T Cgax’ +y =121
Use Green's theorem in plane to evaluate
§c(x+ 2y)dx +(y + 3x)dy, where G is the circle X’ + y* = 1.

UNIT - 3

(21) 37 8x° — 4xy + 5y2— 16x — 14y + 17 = 0 F A= Hifarg Far
o b % FrEis s fif |
Trace the conic 8x° — 4xy + 5y° — 16x— 14y + 17 =0
and find the co-ordinates of foci.

@) Rz AR 1 & g < 2 fegall (0, a) (0, —a) A Ra ¥ it
B | y:mx+c%mﬁm§,ﬂnﬁwm¥@*ﬁ,q&czza2 (2 +m°)
Prove that the two circles which passes through the points
(0, a) and (0, —a) and touch the line y = mx + ¢ will cut
orthogonally, if ¢* = a° (2 + m°).

(H}aﬁrhﬁhim-:-:.ﬂmsg+Bsin9§ﬁﬂﬁ%=1+lcosaﬁ?ﬁf
Fon s R (A- )7+ BE=1%)

Show that the condition that the line ; =Acospg+Bsing
may touch the coni } =1+lcosgis (A=) +B*=1.
UNIT - 4
(30 3o S b e e Rt s e 5y = - = 2 R

gawmddgax’ +2y° =1, z=0 &I
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Find the equation of cylinder whose generators are parallel
y_z

to the line %= ~5=3 and the base curve is X° + 2y2 =1,
z=0.

(3) 39 7iF = adiwo s fifve frgw @ (o, B, y) @R oaR =5
ax’ +by’=1,z=0%]

Find the equation of the cone whose vertex is (a, B, ) and
base ax’ + by’ =1,z =0,

(t) v Fira k s o vitenr W g O A g wran & oicaredi &4 A, B, C
# femn 2| Rag fifs s auad ABC w O & 2@ 7 & & 0
AEma (C 4y + ) (X +y P+ 270) = 4K AR s 2 |
A sphere of constant radius k passes through the origin O
and meets the axes in A, B, C. Prove that the locus of the
foot of perpendiculer from O to the plane ABC is given by :

E+yV+ ) (X ry T+ 2 = 4K
UNIT - 5

(1) T faava o HIfTT @ 9wad Ix + my + nz = p e e
a + by’ + ¢ = 1 memiaa g |
Find the condition that the plane ix + my + nz = p may touch
the central conicoid ax® + by® + cz° = 1.

2 2
@) mﬁmﬂﬁ%a-%-%ﬂ Ffeg (2, 3, ~4) oA T T

% Wi @ Rifae | Find the equations to the generating

z 2 2
lines of the hyperboloid KT+%_1Z_6:1 which passes

through the point (2, 3, —4).

) 2t T o o 3 ARvTa Friws 6 Sekvgarell 1 oI T
sar | Show that the product of the eccentricties of the
focal conics of an ellipsoid is unity.
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