""‘f;:]l [4 marks]
Ly = F{Il}dzl i zld'ln"l s V[:'::I'd-t'i +1=.{'[.-"'=

+ V{z*)dz® + 74V

= (2% = 2¥)dz! + z'(dz® — dz?) + (2 — ' )dz® + 2¥(dz® — dz?)
+ (2! = 2¥)ds? + 23(dzt — dzf)

= [:: B Ia}i‘xl + (! Ty P L e :3]-:f:|:1
+ [~z + 2% + 2t — 2?)do?

=10

(d)} [5 marks]
@A = izl A do? A dz” — sf2Pstds Aode® A de?
+ 2lziz?dz! A dz? Ads? = 2le¥stde? Adx A del

EV =V=3, then

Vil = Vidz? A dr® ade® — Ve o de? A de?
= Vg A de? Ade® - Vide! ade? A dr’.

Thus in order that ¥ 11t = & & 3 we must have

Vo pleded

Vim —glets?

1..-:!_ T 34

—zz
- I3 4
| Lga—RE, S -

and 2o
V = —zleizts, - 2'2%%9, — £22%2%8, — 21ei2ta,.

(e} |5 marks]

The divergence divg V' is given by
Lo it = [divg V)R,
Now
Lo =¥ (14 (22 + (22 + (2%)?) d=' A d2? A d?
+ L+ (P + (&P + (=%
x (dV* nde? A da? +dzt A dV? A d2? et nda®a av?)
= (2(:1}* + 223 + 2(2%)%) dz* A dz? A da?
- [1 +{z* P +(2*) + {13}2} 3de! A de® A dr?
= (3+5((=") + (2% + (z7)) dz* A dz? nds”,
Thus

3 +5((z1)2 +(z2)® + (=*)%)

dj'l-"nl"r = 1 +{:‘]= _l_{;l::ll _|_{:|_-3-]_] =




