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Prob. 1
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Prob. 3

In-class problems 9/20/07

Gold has an atomic number of Z = 79. What is the distance of closest approach for a 5.5-
MeV alpha particle (o) in a head-on collision with a gold nucleus?
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The nucleus of lead has a radius 7.10 x 10™° m and an electric charge of 82e. What must be

the minimum energy of an alpha pa?lcle in a head-on collisjon if it is to just barely reach the
nuclear surface? Assvwe ‘;)w" (7 negt, ///’ 3
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Derive an expression for the velocity of an electron in the Bohr model of the atom, when the
nuclear charge is Ze. Calculate the velocity as a fraction of the speed of light for Hydrogen

(Z=1) and lead (Z = 82). What do you conclude about the need for special relativity in
describing electronic energles‘7 A
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Prob.4 A glass tube is evacuated and filled with low pressure hydrogen gas, and electrons are
accelerated by a voltage V, between electrodes in the tube. These electrons strike H atoms,
exciting them to a higher energy level. If V, = 12.1 V, what are the different wavelengths of
the spectral lines emitted by the hydrogen?
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