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Sample Exams with Solutions:

One on my website
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The Long and Short of it…

(giving correct length answers)

New Time Limit = 2 hours!



From Collection (2008 Exam)



From 2001 Exam



Some Random Comments 



In lectures we derived the dispersion relation for the 1D monatomic chain as \omega ~ 

|sin(k a/2)|. That could be defined as having a Brillouin zone as either between -\pi / a 

and \pi / a or 0 and 2\pi / a, and it is exactly equivalent in either, as it should be.

But what about the phase velocity \omega / k? If we use the first definition of the 

Brillouin zone we'll have a large (negative) value of the velocity just below zero, as it's 

roughly a sinc function, but if we use the second definition in the equivalent place 

(just below 2\pi / a) we'll have a tiny phase velocity. The first one seems more realistic, 

but shouldn't these be reproducing exactly the same physics?

Phase velocities in the 1D chain

Posted by Another Shrugging Physicist on February 1, 2013, 6:01 pm

Q: If k is a wavevector, we usually think of 2 pi/k as being the wavelength. 

What does it then mean that k is the same as k + 2 pi/a as we found for the 

vibrational waves and the tight binding chain?

Crystal Momentum 
Posted by Steve Simon on January 31, 2013, 2:52 pm

A good question was asked today after lecture:



λλλλ’’’’ = = = = 2 π 2 π 2 π 2 π / (k + 2 ππππ/a)

Red = cos( [ k + 2 π/a ] x )   

Wave is physical only at x=na so k and k+2π/a are the same

λ = 2 π λ = 2 π λ = 2 π λ = 2 π / kBlue = cos( k x )   

a a a a a a a a a a



BCC FCC

Primitive lattice vectors

a1=[1, 0,0] a

a2=[0, 1, 0] a

a3=[ ½, ½, ½] a   

Primitive lattice vectors

a1=[½, ½, 0] a

a2=[0, ½, ½] a

a3=[½, 0, ½] a



Tomorrow  (Tentative):

Some stuff about Magnetism

Question 7 from 2011 exam  (Band gaps etc)

First question from the collection (2008 exam)First question from the collection (2008 exam)

Other suggestions?  

(tell me now!)


