CHEM 372 Rybolt Spring 2008 Exam1 NAME K £ \(

Draw a CIRCLE around your final answer if math or derivation done. Clearly identify the quantity you are
reporting and include the units ifit is a numerical answer. Present your work neatly and in order beneath
cach question. Staple the requested homework sheets (in order) to the back of this exam in the extreme left
hand corner.

R=831(J/Kmol)  R=0.08206 (Latm/K mol) N,=6.02x10" h=6.63x1034Js ¢=3.0x108 m/s
k=1.38x10%"  1atm=760torr = 1.01 x 105 (N/ m2)=1.01 bar =101 kPa

1) Intel and IBM are switching from silicon dioxide to a hafnium-based dielectric insulating material as they
go from 65 to 45nm circuit lines in computer chips. The hafnium is less prone to electric tunneling and
associated problems with overheating. Draw a picture that uses a vertical line to represent a potential barrier
and show a wavefunction on the left and some electron tunneling to the right.

2) Why was there no tunneling present when we solved the Schrodinger Equation for the particle in the one-
dimensional box?
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3) Write the abbreviated electron configuration for element 72 Hafnium Hf
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4) The spacing pattern where the energy is proportional to  -1/(q)* where q represents some quantum

number is one that would describe (circle one)
vibrational motion rotational motion one dimensional box (“electron around hydrogen

5) Given Einstein’s mass-energy equation E=mc¢” and (knowing that E=hvand vi=c¢ gives) E=
he(1/X) then derive the deBroglie relation and clearly show each step.
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6) In the photoelectric effect if the light energy striking a metal is enough to overcome the work function and
release an electron then the kinetic energy is (mu’ Y2 =hv — ® where u is the velocity. Why is the electron
kinetic energy not quantized after it leaves the metal?
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7) (a)In BF; what is the hybridization on the B atom. (b) Draw a picture of these orbitals that extend from B.
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9) Write the electron confi guration for Si
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10) Write the term symbols for Scandium where the abbreviated electron confi guaration is [Ar]4s°3d’
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1) A solution of the Schrodinger equation for a particle in a 2-dim box should result in 4 quantum numbers
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12) For n=4 the hydrogenic atom solution to Schrodinger Eq results in 8-fold degencracy T or®
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13) Draw a picture of W for v=1 for the Schrodinger Eq for one dimensional SHO.
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14) What is length of angular momentum vector (in units of h/2x) for an electron with s=1/2
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15) And draw a picture that shows the possible orientations of this vector with the m; values indicated along
a z-axis
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16) One mole of photons with electromagnetic radiation frequency of 2.505x10" s ! would have what total
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