PHYS 3345: OF1ICS

Assignment 04: Chapter 04 Spring 2008
DUE: February 15, 2008

Va 2. Abeam of light in air (index n;) strikes a pane of glass (thickness
i d, index ny) at an angle 6;. The beam emerges through the pane.
Show that the displacement of the emergent beam is

= (dsin 0)[1 -

n;cos0,
n,coso,
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sin®, sin6,
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v,sinf, v sin6,
ﬂ — 1 _ 1 =0 AC d
dx vsinf, vsin6, cosf,
vsinf, =vsin0,
- CD=ACsin(0. - 0,) = sin(0, - 0
0.=6 ( ) cos0, ( )
3. Hecht Problem 4.10
Note: the sketch does not accurately represent what is _ . .
happening. If you assume that the direction in which a= ( oS )(Sm 0;cos 6, —cost;sino, )
the ray bends is correct, then the transmitting medium !
has a higher index than the incident medium. What 9.sin6
exactly is incorrect about the construction? a= ( dsin 0.)(1 _ CF)S i8I0, )
The lower circle indicates that the beam traveled farther sin Gi cos Gt
through the slower medium in the same amount of time. .
P sinf, _n;
p= (X)k p, = psinf sinf, n,
. n,coso.
a=(dsing,)|1 - —*
n,coso,

4. Hecht, Problem 4.40

1 1.
(;) (T) sinb), _ sin(6,-6,)
2 - sin(6, + 6,)
n=—>+2 : o_ o
A . =_s?n(ZO 12.7°) 0233
‘ : sin(20° +12.7°)
( )sm@ ( )sin@, n;sing, = n,sinb, E, L =E,r

(1)sin20° = (1.55)sin®,

E . =(20Y)(-0.233) = -4.66"
0,=12.7° o ( “’)( ) m

n;sin6, = n,sino,
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tan(G. -0 ) 6. Hecht, Problem 4.44
— For normal incidence: 0, = 0,
tan(6, + 6,)

0, I
tan(20° -12.7°) T = [n cos ]t 4

h =

= =0.198 n,coso, I,
tan(20° + 12.7°)
E, =E I _] n, [ ]
E,, =(10Y)(0.198)=1.98Y & (CRgD
2
5. Hecht, Problem 4.42 I = 400 1 376)] 1 33 =399.9 %
For normal incidence: 8, = 0, 1.33) |[1.376 +1. 33 m
—r =r=r= (2, =)
=M 0+ n.) 7. Hecht, Problem 4.51
R R -R t ) l n;sinf, = n,sin0,
=R =R=r
s (1)sin30° = (1.52)sin6,
2
R 1.522 - 1) 6 =19.2°
n,+n, 1.522+1 ) (6 6)
sin(6, - 6,
R=00428 rJ_ =—m
2 . i t
tJ_ = z‘II =t= (I’L _:lln) e sin(30° —19.20) — 0247
L L sin(30° +19.2°) -
T, =T =T-= [n’ COSZ’ t? _ 2sin#, cosb,
7 €08 2’ sin(@i + E),)
T- [(1-522)(1) [ 2(1) ] ~0.957 . 25in(19.2°)cos(30°) 0953
(1) [1522+1 sin(30°+19.29)
£, +(-r,)=0.753-(<0.247) = 1



