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( )1 Blackbody Radiation
( ) 2 Photoelectric Effect
( )3 Compton Scattering
( ) 4 Electron diffraction
( )5 Wave-particle duality
( )6 Degeneracy
( )7 Quantum tunneling
( )8 Scanning Tunneling Microscope (STM)
( )9 Observable
( )10 Hamiltonian operator
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Consider the eigenvalue problem. The eigenvalues are N = 0,+1,+2, ... and the normalized

eigenfunctions are

uy, (@) = :/%ﬁ en®

with the normalization determined by the condition that fOZﬂ do Ju, (@) =1

We may view (9 as the coordinate of a particle moving on a unit circuit. Suppose the normalized

wave function of the particle is W(¢) = N sin* @

‘What is the probabﬂity that a measurement of the eigenvalue yields n=2 and n=47
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A series of lines in hydrogen correspond to transitions to a final state characterized by some
quantum number n. If the wavelength of the radiation giving rise to the first line is 1875 nm,

what are the wavelengths corresponding to the next two lines? Assume that An=1.
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[Hint: )3\ = R(;— - F)’ n=123. n=n+1n+2n+3, .R=1095x107(m™1)]
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Prove the following commutation relations: (a) [4,a*]=1 (b) [a.al=[a",a"]=0 (c)

[H,a)=-twd (d) [H,a*)=hoad"
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Hint: a="+i-2, a* :—x——z‘i, xp ===, py=~2mhe, H=ho(@ a+-)
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