HOMEWORK 1 SCALARS, VECTORS AND TENSORS AKM204E FLUID MECHANICS

HOMEWORK 1
1. Compute the volume of the parallelepiped given below. The edges of the

parallelepiped are formed the three vectors which are,
u=3e,—e,
v=e,— 2e,

w= e +5e,+ 4e,

Ld

Interpret gradg, divA, and V> ¢ in both cylindrical and spherical coordinates.

3. If #0 and ¢(a)= I SINEX v then compute ¢'(cr) using the Leibnitz Theorem.
X
4. If r is given as l'=(x2 sin y, z* cos y, — xy’ ) the compute dr .
5. p=x" yz3,A:(xz,— ¥4,2x° y) are given in Cartesian coordinate system, compute;
i V¢ ii. VeA iii.  div(gA) iv. rot(gA)

Todx . . o
6. If '[7 =—Z _ anda>1 are given, using Leibnitz‘s theorem compute
a—cosx +g®-1

J’Lz (Do not use direct integration!)
o(2—cosx)
7. Compute the area of the region bounded by the lemniscate’s curve p = a” cos(2¢)

on the xy plane.
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z

E

3 [{1 M£0 and s‘(&)-j i%’(_.nlx then compute fﬁ(b() usisg
the heibadz Theorem,

.‘.19.'.—8 heibanta’ s rrhecremj
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4. If T s gven os T= (x*sing 2 %cosy, -xy™) the compute 47
2T _(2x sing) otk 2T L (x%osy) T -(z%siny)3 —(2xuk
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5. ¢= xo.\jls ﬁ‘;{uz,_.ﬂz,’l*b) ofe given in Cortesion coordinafe
system compute;

L 7g A dw (A v ot (PR)

(N s, ) 24 2 g
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B

tii) dn(gA) = V. (gR) = V. (x35rf*z‘, 33233234227 K)

]
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"I:l' 3 0
6.\ S X - and o1 ore given,using helbaitzls
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0

q" Comph\h—r the area Q.F the rejiuﬂ bouaded E:rj the curve

the lemniscate’s on the xy plane.
p= A2 cos 2 en e/;_“pﬂ; e's

3 ) dA = Féfd?{
/%‘s‘ p= oV wesaf
Wh‘ P

M/t i LS cos2¢ /4 « {eas
4 dd = J
J 3 pee 45 4
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/4
= QS c{lcosngg
- 2
= o s.n.’l;([ o{sin'i;:_o( SO
P=0 _ K%,
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