PC10372, Mathematics 2
Example Sheet 5

Solutions

1)a) 2 (x) + 2 (y) + 2:(2) = 3

b) 2 (yz) + 2 (x2) + L(xy) =

C) o (€70) + g (e%) + G (e79%) = e — Bue?%
d) 3 (4) + 35 (—1) + 72 (302?) = 6z
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d) Note that(z* + y* + 2%)!/? = r and 2~ = z/r etc., sO
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Notice that this field is just and so is everywhere pointed away from the origin and so
must have zero curl.

3) a) In spherical polar coordinates:

z=rcosf,x = rsinflcosg,y =r sinfsine

2rz = 2r° sinf cosf cos¢p = r? sin26 cos ¢

.0 :
V (2xz) = I (r2 sin 26 cos ¢)

+9;% (r sin 26 cos (,b)

+¢rsin88—¢ (7“ sin 26 cos ¢)

= 12rsin260cos ¢ + 021 cos 20 cos o — qAb 2r cos 0 sin ¢

where we have usetkin 0 cos 6 = sin 26 twice.
In cylindrical polar coordinates:

z=2z,x = rcosf,y=rsinf
.0 ~ 0 0
V(2zz) =V(2rcosfz) = I (2rcosf z) + 6{5 (2rcosf z) + k@ (2r cosf 2)
= 2zcosfr — 2zsin 60 + 2r cos Ak
4) a) Spherical polars
z = rcosf
0 . 10 5 1 0 .
Vz = P (rcosf)r + Y (rcosf) 8 + 5009 (rcosf) ¢
= cosff — sin 00
and in Cartesian coordinates
0 0 0
_ 9 i i 9k
Vi = g ()ig ()it 5 (2K

= k

These two results must represent the same result as thé casuhot depend on the
coordinate system, 90= cos 0t — sin 60.



