Answer on Question #74719, Physics / Optics

State Fermat’s principle. On the basis of this principle, show that when light passes from a medium
of lower refractive index to a medium of higher refractive index, it bends towards the normal to the
interface between the two media.

Answer:

Fermat’s principle states that the optical length of the path followed by light between two fixed
points, A and B, is an extremum ( minimal or maximal)

For a border of two mediums:

A

AB = \Jyf +x2 ,CB = \/y? + (x — d)?

y2+x2  ng |yZ+x?
t, = =
1 v c
n, /yzz+(x—d)2
tz -

c

nl\/yf+x2 nz\/y22+(x—d)2
+

c

t=t1+t2=

2nyx _ —2ny(x—d) nx  _ ny(d-x)

I dt
Extrem mat’ —=0- = =

tremal (Fermat's principle): — = 0 e Y 2. .2 21 (x—d)?
c |yi+x ¢ |ys+(x—ad) yitx y;+(x—d)

X i d—-x i i
,sinf = - nysina = n,sinf
/yf+x2 /y12+x2

Asn, >ny - a > [ — light bends toward the normal

As: sina =

Answer provided by https://www.AssignmentExpert.com



https://www.assignmentexpert.com/

