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5. Write the symbol (in the form ZX) for the isotope of
potassium with 21 neutrons.
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* 6. How many neutrons are found in a *C] nucleus? “
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10. What is the binding energy of an « particle (a “He
nucleus)? The mass of an & particle is 4.001 51 u, Z2-=-2 N=%x
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13. (a) Find the binding energy of the °0 nucleus. (b) What O 2= g X
is the average binding energy per nucleon? Check your Fasnm N’W'“a"\'\? A b w
answer using Fig. 29.2. Motom = 15,994
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22. Thorium-232 ( 90Th) decays via @ decay. Write out the A> ’P - o D ‘\'L'UL
- reaction and identify the daughter nuclide. z T -2 z
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23. Write out the reaction and identify the daughter nuclid A T +V
when 11Na decays by electron capture. e 3 ? * e ’-Z—')_D
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25 Radium-226 decays as aaRa - 86Rn + 4He If the
nga nucleus is at rest before the decay and the 236Rn
nucleus is in its ground state, estzmate the kinetic energy -
of the o particle. (Assume that the “2Rn nucleus takes ’
=\, away an insignificant fraction of the kinetic energy.)
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\251 Which decay mode would you expect for radioactive w2

*\Si: @, 7, or A* 7 Explain. [Hint: Look at the neutron- W '
. to-proton ratio.]
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33. A certain radioactive nuclide has a haif-life of 200.0 s.
A samp}e containing just this one radioactive nuclide
has an initial activity of 80,000.0 ™. (a) What is the
activity 600.0 s later? (b) How many nuclei were there
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% 41. In this problem, you will verify the statement (in Section
29.4) that the C activity in a living sample is 0.25 Bq
per gram of carbon. (a) What is the decay constant A4 for
14C? (b) How many "C atoms are in 1.00 g of carbon?
One mole of carbon atoms has a mass of 12.011 g, and
the relative abundance of *C is 1.3 x 1072 (¢) Using
your results from parts (a) and (b), calculate the "“C
activity per gram of carbon in a living sample.
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68. In 1988 the shroud of Turin, a piece of cloth that some
people believe is the burial cloth of Jesus, was dated
using MC. The measured "*C activity of the cloth was
about 0.23 Bg/g. According to this activity, when was
the cloth in the shroud made?
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'69. Radon gas (Rn) is produced by the o decay of radium
2,:Ra (a) How many neutrons and how many protons
are present in the nucleus of the isotope of Ru produced
by this decay? (b) In the air in an average size room in a A - D A 04
stident basement apartment in Ithaca, NY, there are Z’P - '
about 107 Ra nuclei. The Ru nucleus itself is radioac- 7
tive; it too decays by emitting an « particle. The half- For Boiayns
life of Rn is 3.8 days. How many « particles per second A - 2L~ 4 R R

are emitted by decaying Ra nuclei in the room?
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