Physics 255 Homework # 3

Peter Francis April 25, 2019

1. For a scalar field ¢ = 4223 - 32%yz

% 6% [43@23 - 3x2yz] 423 — 6xyz
(a) Vo= % (4223 - 32%yz) = d% [422® - 32%yz] | = -322z
6@ ()% [4332 -3z yz] 12222 - 32%y
(812 + 3y ) (4223 - 32%y2) = [4mz - 322yz] + 887;[43623 - 322yz] + %[41‘23 - 3z2%yz]

= —6yz +24xz |

2. For a vector field a = 3zyz%1 + 22y°) — x2yzfc and a scalar field ¢ = 322 - yz.

(322 - y2)(3xyz?)

(322 —y2)(2xy3) | = %[9x3y22 - 3wy?23] + 6%[6;33;/3 —2zytz] + %[—33:4342 +x2y222]
5o | (327 —y2)(—a®y2)

= ‘ 27x%yz? - 3y%2% + 1823y” — 8xyz - 32ty + 227y~ ‘

(a) v-(¢a) =

o &l gl

R a% [33:2 - yz] 3xyz? 6x
(b) a-Vo=| 221° |- a% [322 —yz]| = 2293 |-|-= :‘ 182%y2% - 2wy 2 + 2%y 2 |.
2%y % [31’2 - yz] —z2yz| [~y

3. For a vector field a = 2z2%i — yz] + 3z2°k and a scalar field ¢ = z%yz.

a% (2%y2)(2x2%) 8%[3:10 yzt] - 8 ~[- w2y222]- 32324 + 222922
() vx (¢a) = [ 2| x| (2pe)(-y2) = | 21200521 - 2[30%y2"] | =||60%y2? - 902yt
% (2%yz)(3x23) 8‘9 [-2%y%2?] - 8%[2963yz3]_ —2zy%2% - 22323
% 5y 9 [3x2%] - z[—yz] % Yy a%[0] 8@[4362—32' ] 4 +922
(b) Vx(Vxa)-= 6% x 82[2332 ]—%[sz?’] = 8% x |4xz - 323 | = [ ] [0] = 0
% %[—yz] - (%[2x22] % 0 | _%[4172 -32° ] - a%[y] 4z -1
4. Let r=zi+1yj +zk and r = r|
%[r?’] d%[(az:2+y +z2)3/2] 3x(x? +y? + 22)1/?
(a) vrd = %[T:a] _ %[(szry +22)3/2] _ 3y(x2+y2+22)1/2 :.
a% (] a% [(2% +y? +2%)3/2] 3z(x? +y? + 22)?
% |:7"26_T] %[(x2+y2+22)e—\/m2+y2+z2:|
(b) V(r?e™) = a% [TQB_T] = a% [(12 +y? +2%)eV 2“/2*"52]
% |:,r2e—r:| %[(x2+y2+22)6—\/12+y2+z2]

Qe VYT _ (22 +9% + ,2'2)6’\/m(x2 +y2+ 22)’1/2(x)
= 2ye- [22+y2+22 _ (1’2 + y2 + 22)6—\/m2+y2+z2 ($2 + y2 + 22)—1/2(y) =9re " —r2eTp iy = re—r(2 _ 7“) i
QZe’W _ (:172 2+ zQ)e’W(IQ oyt 22)71/2(2)
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