
Assignment 02: Chapter 02! Spring 2008
DUE: January 25, 2008
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PHYS 3345:! OPTICS

1. Hecht, Problem 2.33:  Given the traveling wave:
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" x, t( ) = 5.0( )e
#ax 2#bt 2#2 abxt( )

Determine its direction of propagation.  Calculate a few values of  and make a sketch of the wave at t = 0, taking a = 25m–2 

and b = 9.0s–2.  What is the wave speed?

See the attached graph on page 03.

2. Hecht, Problem 2.35:  Consider a light wave having a phase velocity of 3x108m/s and a frequency of 6x1014Hz.  What is the 

shortest distance along the wave between any two points that have a phase difference of 30°?  
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What phase shift occurs at a given point in 10–6s, and how many waves have passed by in that time?
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3. Write the expression in Cartesian coordinates for a har-

monic plane wave with amplitude A for which k = (2!/!) 

and k is directed along a line from the origin through the 

point (4, 6, –2).
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4. This is partial derivatives practice!  Show explicitly that the 

Laplacian of !(r) in spherical coordinates (see Hecht, page 

29) can be written in any one of these forms (show that 

these are equivalent):

! 

"2# r( ) =
1

r
2

$

$r
r
2 $#

$r

% 

& 
' 

( 

) 
* 

! 

"2# r( ) =
$2#

$r2
+
2

r

$#

$r

! 

"2# r( ) =
1

r

$ 

% 
& 
' 

( 
) 
*2

*r2
r#( )

See it all laid out on the following page.
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The Laplacian in spherical coordinates:
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For a spherical wave, there is no dependence on ! or !, because of the symmetry.  The only variable is r:
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This can be shown to be true using cartesian coordinates, which is well and truly a pain in the %*&.  If you’d like to see it anyway, I 

am happy to show you my handwritten pages.  Not so keen on typesetting the whole thing, though.

Show that

! 

"2# r( ) =
1

r
2

$

$r
r
2 $#

$r

% 

& 
' 

( 

) 
* 

 is the same as
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Show that  
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Hecht, Problem 2.33

Red: t = 0

Green: t = 1

Blue: t = 2

Purple: t = 3
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