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Homework Problem 10 – Solution 

Chapter 33 

Q1 

It is impossible for a hydrogen atom to eject an alpha particle, for an alpha particle is 
composed of four nucleons - two protons and two neutrons. It is equally impossible for a 
l kg melon to “disintegrate” into a 4 kg cantaloupe. 

Q2 

An alpha particle undergoes an acceleration due to mutual electric repulsion as soon as it 
is out of the nucleus and away from the attracting nuclear force. This is because it has the 
same sign of charge as the nucleus. Like charges repel. 

Q3 

Stone tablets can NOT be dated by the carbon dating technique. Nonliving stone does 
NOT ingest carbon and hence we cannot measure its age by looking for the loss of carbon   
over time due to radioactive decay. 

Q4 

Of course the trick is that it is not the same nuclei that are involved in fission and fusion 
reactors. Fission reactors use the net energy that gets released when a very heavy nucleus 
like uranium or plutonium splits into two more-or-less equal halves. Trying to “fuse” 
those 2 halves back together would most definitely cost energy, not release it. On the 
other hand, fusion reactors make use of the fact that the relatively light nuclei are more 
tightly bound than deuterium or tritium, so by fusing those super-light nuclei together, 
one can again gain energy. 

Q5 

This is the definition of a beta decay, where an electron (and an electron anti-neutrino) 
are emitted each time a neutron converts to a proton.  
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Q6 

It would not be pretty! Since all nuclei other than hydrogen contain more than one proton, 
the mutual repulsion between those would mean that all nuclei can now fission and re-
lease energy in the process. This means that all the helium, lithium, etc. - all the way up 
to uranium - in the universe would immediately decay into single protons and neutrons, 
in a violent flash powered by the electrostatic repulsion between protons. As a conse-
quence, most likely Earth and everything on it would explode and dissolve into hydrogen 
gas, including ourselves. The question about sun is a bit trickier – after all, sun is mostly 
made of hydrogen, which would not be affected. However, the fusion processes in the 
sun that keeps it hot would stop, and after cooling off, sun might shrink to the size of a 
minor planet or less (something it will do eventually anyway). First off, though, all the 
helium and heavier nuclei that have already accumulated in the sun will also explode, 
giving an initial flash that would incinerate anything in the solar system (if anything were 
still around). I don’t know whether this explosion would be violent enough to blow Sun 
up entirely, or whether eventually it would shrink as described above.  
 


