- - o = -
by U f=dxd-3'j+yk ; evalhuate [[f.AdS,
5
where § is the surface of the cube bounded by x=
0,x=2,y=0y=22=0z=2. 6

--) ol
8. (a) Prove that jj’j%dV: [[55=ds,  where
v ¥ [ t :

—> A ” A -

¥ =xi+yj +zk andr=|r{. 8

(b) State and prove Stoke's Theorem. 6
SECTION ~V

9. (a) Define divergence of a vector function. 2 x 6 =12

(b) Find unit tangent vector to any point on the curve
x=acost, y=asint, z=bt.

{(¢) Find the value of A so that the following vectors

are coplanar :
A =2-754nk T =f 42k ¢ =3i-57+2k.

(d) Write position vector of a point (x, y z) in
cylindricalpolat co-ordinates.

{e} Give thestatement of GaussDivergence Theorem.

(f) Find the volume eclement 4V in cylindrical

co~ordinates.
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Before answering the questions, candidates should ensure that
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Note : Abtempt five questions in all, selecting one question
from each Section. Question No. IX of Section-V is

compulsory. Allquestions carry equal marks.

SECTION ~ |

-
¢ are the position vectors of A, B, C,

=+ = T
prove that ¢ Xb+bxc+ (=g 35 a vector

perpend icuilartop line of AABC. 6
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2. (a)

3. {(a)

(b)

(b)

9 1556-

= = > =2 =
If a,b,c arethree vectors such that a X b = ¢
- =3 - — 3
and bx ¢ = a, show that three vectars a, b, ¢
. . > -> -3
are orthogonalinpairsand | b |=1,jc |=| a|. 6
Prove that the necessary and sufficient condition
—

for the vector function f of a scalar variable t to

.-_)

c 5%
have constant directionis fx e 0. 6

o T T T T S S
Show that ax{bxc), bx(exa), cx{axb) are
coplanar. 8
SECTION -1l

Prove that grad ¢ is normal to the surface

$(x, ¥, z) = ¢, where ¢ is a constant.
6

o oo - =2

I r=xi+yj+zk and r = |r|; prove that
R T n :
div(r" rY=(n+3)r". 6

- =3 -> 3

axr a P
Prove that Curl ——=-—+—(4.r), where
_ ?,3 T3 5
7
-'_) 3

4 is a constant vector. 6

4 —3 -
Find Curl (Curl f }ofthe function f= tfr+=)i +
Z{x + y)} +x{y + z)ﬁ. ]
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5. (a)

(b)

6. (a)

(b)

7. (a)

§1 566

SECTION -1l

If u, v, w are orthogonal curvilinear co-ordinates,

807 ot ar
then —.._.,r:.’_r ’_T
ou Ov ow
system of vectors. 6

and Vi, Vo, Vip are reciprocal

If (r,0,¢) are spherical co-ordinates, show that

VG-):VR(COSGV@&). &

Express the acceleration of a particle in spherical

co-ordinates. 6
Show that: 6
V2¢~—— 1 i hzh3 % +_(3_. h3h] _a_?i
hlhzhg O }I] ou aU hz aU
0 [k B4
ow\ hy Ow)
SECTION —IV
Evaluate :
- =
frar,
In

g P . )
where f=@"+y",i—-2xy), the cuve C is the
rectangle inryplame boundedby 3= 0, x==ua,y =
b x=0. 6
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