
1) Find the deBroglie wavelength of an electron with kinetic energy of 15eV.
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The drawing below shows two copper electrodes separated by a small distance, d - 0.5nm' Make

a rough estimate of the probability that an electron incident from the left could tunnel across the

gap between the electrodes. The work function of copper (i.e. the minimum energy required to
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remove an electron from the surface) is 4.7eV.

-.1- - IaL A
| ^' e Ur{^t-/'A

. ^ --r I
,  l  d Y ^  r  ,  F )  / Zc ( :  /  T r t v o - - t )

L  r \

1..2 d.dn-> Q-qu;te 4 '7 aV "lo ba
t)

f  r(s'rr xt ot(v)(4' l l -D )tA , J  N  L
d d U ' d  f f i

( l dYU<v . ' r , ,m  / u l  )



3) When a particie of mass rn is confined in the semi-infinite square

well shown at the right, it's wave function will be of the form
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Suppose that for Z = 5 nm, one of the bound states has ,b - 1.7 lnm.

(a) Find the energy of the state.

(b)

(c)

Write down the matching conditions that the wave function must satisfy at r -- L.
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i..e., find the value of n where n : I for the ground state,

etc. Yol need to explain or show some work to get credit.

a 1n /  - - . ,  Srh 
r  ^  ' ' '  rar lJans- - /  '  1  T row\  U  1oD ' )

'  
0 t o  2 , 7  I l

k/icns LL ̂ -

r  r  SSLL
d_ -  K sxlr-

(d) Determine which state this is;

n : 2 for the first excited state,
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4) An electron in the hydrogen atom is in the 3d state.

(a) Find the orbital angular momentum of the electron (in units of h)'
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(b) Find the energy of the electron (in eV).
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(c) Ignoring electron spin, find the total number of quantum states
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(d) Make a table listing the quantum numbers n, I and ms of each of the degenerate states.

Indicate the spectroscopic tabel (e.9. 1s, 2s etc) that would apply to each state.
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5) The wave function for a hydrogen atom in the ground state can be written in the form

4)?) - R(r)Y3@,0) where R(r): g"-'/"0 and tt : J-JG

Working from this information, calculate the expectation value of the potential energy

desired resuit is a formuia that involves only known constants. Remember that V(r) :

The following integrai will be useful: [f, x"e-' dx - nl
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