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nuclear physics

Problems 


1.
Calculate the mass density of a nucleus with mass number A using 
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13.
The 
[image: image3.wmf]31

15

P

 atom has 15 protons and 16 neutrons. Its mass is 30.973762 u. The mass defect is 
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The binding energy per nucleon is 
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25.
The neutron to proton ratio is 
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 This ratio is low, so we would expect that the nuclide has too many neutrons. Also, stable isotopes of silicon have fewer neutrons than 
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, so the expected decay should convert a neutron into a proton. 
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 decay has the desired effect.

33.
The activity as a function of time is given by
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Solving for t and using 
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45.
(a)
Find the fractional change in the number of counts for each photon energy.
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 so the 662 keV and 1345 keV photons could be emitted by the same nuclide (have the same half-life).

(b) Determine the half-lives using the number of counts.
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Solve for 
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So, for nuclides A and B,
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The number of counts measured in the first 300.0-s interval is proportional to the change in the number of nuclides during that interval.
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Find 
[image: image24.wmf]0A0B
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 for the counts. This is the same as the ratio of the nuclides.
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61.
(a)
The reaction is 
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So X must be 
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(b)
The radii of 
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 respectively. The distance between their centers when they touch is 1.9 fm + 2.9 fm = 4.8 fm.


(c)
The minimum kinetic energy required is equal to the electric potential energy when the two particles touch.
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(d)
The mass defect is 
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The mass of the products is greater than the mass of the reactants. The total kinetic energy of the products will be less than the initial kinetic energy of the reactants by an amount 
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