
PHYSICS 110 B
HOMEWORK 4

GRIFFITHS 9 . 16

A eiax + Beibx = ceix
-

Set x = o A + B = C

Multiply by e-iex A + Beilbaix = Cei-a= (1)

Take imaginary port of (1)

B sin(b - x)x = Csin( - a)x

Clearly this works if R= b = c -

Now eume that this

Is not true and see if we can get to a contradiction
(when a

,
b

, c ere
non-zero

If bEQ I can Set x= which gives O = C sinet
For CFO

,
I must haveGe = N where Neinteger

Similarly if so I can set X= which given Brinket
For BEO

,
I must here = M where M = integer

The only way that the two circled equations can work i

y N=M = 1

This means b-a = c- a which gives b=



http://hep.ucsb.edu/people/claudio/
ph110b-f24/GriffithClarification2.pdf

So I can still here in principle b = c For

Equation (1) then becomes (setting c= b)

A + Be b - a)x
= (ei(b -a)x

AeF(a - b)x = C - B

The imaginary part in A since -bx = 0

In order for this to work at all values of X , I

must hore thata=b and since b = c
,
R = b=

CONTRADDICTION REACHER

GRIFFITHS 9 , 17

Will use the sketch from Figure 9
. 14 in Griffiths

And write the Investors according
to

-

↑

·



Dropping theeirut terms
,
on the surface we have

So
=Ea= [s + sin]

Boundary conditions

From (i) we get nothing
From (ii) we get Ea sindorsindo sin
Since &Ap this becomes

EotFor=
But Snell's lowS FotFor = Fot

From (iii) we get that only the y-component in involvedand the

equation that we get is exectly the sameos the previous one

Fom(iv) we get t cost ocostEor]=
EOEorMc



Using B Ea-Eor = 23 Eat

The sum of the two circled equations give

2Ep = (B + 1)Eo Eo=

Substituting into the 1st circled equation

EditFor= For

For the required Sketch ,
we needB - We are

also going
to use M ,

=

Mr

Equation 9
.
I11 in Griffiths

↳
Here then are the blots as requested
(on the next page



For a Brewster angle we want Eor = O which means

2B = 1

We had Bt which means cost

This only works if B = 1 ,
ie

, if the two media
here the some properties (optically indistinguishable

At normal incidence B = B

Eato Fori



For the reflection and transmission coefficient we
use equations 9

.
116 and 9

.
117

R=R=
↑a
R + T= R +T = 1

GRIFFITHS 9 .
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(a) Eg 9
. 128

R =w[r-17
in

ForaEn+
Thus

K =wr[]=
k=w =+ = d=
For HeO E = 80Eo (from Wikipedia ,

et 20
%c)

M =Mo (not magnetic

& = 5 .51p /From google search , I
ulture pure

water



↓sme3
.61

d = 28km

(b) If 57 SW then looking at equation
9 .
128 we see that REK

So d = t . und sinceR
In terms of W

,
E
,
etc:

REWET-1n
"

for out do

R =Ed = For
d=(pt

m
d = 10 nm

Skin depth extremely short= OPAQUE

() Since kak from equation 9. 136

& tou" := tou" 1 = 450



Equation 9
. 139 in the limit Ew(

=Fr =

For on 10t we10's (in SI units)

↳ Br
Compare in Vacuum=31


