Vector Analysis HOMEWORK VII Solution

1. Compute 0;;0;x0k;
Solution:
0ij0kOki = OikOk; = 0ji = 3
2. Use suffix notation to show

(@xb) x &+ (b.d)d=ax (bxd)+ (@b

Solution:

(@ x b) x &+ (b.2)l;
=e€;(a X b)jck + bjcja;
=€ijk€jimUbmCr + bjcja;
=(0k10im — OkmOi)aibmey + bjcja;
=apb;c, — a;brci + bjcjai

=aycib;

(@ x (bx &)+ (@.b)a;
—eiinaj(b X O + ajbic;
=€k €rimbicm + ajbjc;
:Eijkeklmajblcm + CijjCi
=(0i10jm — Oim0j1)a;bicm + ajbjc;
=a;jbic; — abjc; + ajb;c;

:ajcjbi

So we see the left side equals the right side.
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3. Use suffix notation to show V x (fﬁf) =0

Solution:

Wx(ﬁf)]
(fg—]‘i)
af af o Of
zjka a j a_
=[Vf x Vfli + fIV x (V)i
=0

4. Use suffix notation to show V.(V2@) = V2(V.4)

Solution:

d 2
ox; (Vi)

e 0%u;
 Ox; 0z,07;
B Pu;

 Ox;0z,;0z,
B 0% Ou;
_(%zzjaxj ox;
—V2(V.10)

V.(V2) =

5. An equation is given in terms of the suffix notation as

ou; lﬁ(ukuk) O,

t = — €ijkChimUj
ox, 2 Oy J 7 0z,

(). Write this equation in vector form.

Solution:
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.14 .
u.Vi = EV(&WI) — 1 x (Vi)
(ii). Prove this equation.
Solution:
1 O(uguyg) Oy,
5 O - Gijkeklmuja_xl
ouy, Ou,y,
=y, oz, (018 jm — 5im5jl)uja_xl

Ouy, Ou, ou;
Uk or; i ox; g Oz,
Oy
_uja_xj
ou;
0x;




