Problem 25.35

This is a more exciting version of 25.33. The voltage function is

V=5x-3x"y+2yz’

a.) What’s E?
Using the del operator as before, we can write:

E=-VV
I ["’_V);+ N ‘+(8—V)12
- ox dy ! 0z

. - _{[8[(5)& -3x’y+ 2yzz)]Ji +(8[(5x -3x’y + 2yzz)]]j+ [8[(5)& —-3x’y + 2yzz)]j£]

Jx dy oz

= Ez—[ (5-6xy)i + (—3X2+2Z2)J + (4zy)k ]

= E= [(—5 +6xy)i+(3x2 —222)3—(4zy)12:| V/m

1)

b.) What is the magnitude of the electric field at (1, 0, -2) meters?

A

E= [(—5 + 6xy)i + (3){2 - 2Z2)j— (4zy)12} V/m

[(=5+6(1)(0)i+ (30 ~2(-2)") i~ (4(-2)(0))k | Vim

= =[-5i+-5j] Vim

Note that in polar notation, the electric field’s magnitude is:

[E|=[E2+E2+E?]" V/im
1/

=[(-5)" +(-5)’ +0*] " Vim

= |E[=[7.07]V/m...or [E|=[7.07]N/C
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