MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Department of Electrical Engineering and Computer Science

6.013 Electromagnetics and Applications

Quiz 1 Solutions

Problem 1. (34/100 points)

E=2%cos(t+2) and H= ysin(t+z+§).

0 . 0z
—(t+2)=0= veloci v=—=-1[m/s
a) at( )=0= ty o [m/s]

b) Wave intensity [ = <E X I:|> = <20052 (t)> =1 [W/m?]

¢) N=EH=2. p=n/v=weue =2x1 =2 [H/m]

d) Pressure P, =W, = %M<H2>Where [H=2ats=o0. Py =

Problem 2. (18/100 points)

%“22: D [N/m?]

f,=-¢(E-V,xp,H)=0 = E,=-v,B. Bt V=E,W = {,=-2E/B=-2V/WB

Problem 3. (20/100 points)

ﬁ// 1s continuous since ¢ =0 = Ts =0.
When p = oo and pH is finite (finite Wy,), H= 0, so

Problem 4. (28/100 points)

I_‘I// =0.

a) Ampere’s Law: tDH = NI =|H = NI/rD [A/m] | (points counterclockwise)

b) L=A/N A=NApH. So|L=NAuNI/aDI = pN’A/aD [H]

c) n—0.01x1000p, +0.99u, =10.99 po; A —> A/100,s0 L —

L’ =10.99 u,N*A/aD [H]
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