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Exam 2 (April 20, 2011) 
Please read the problems carefully and answer them in the space provided.  Write on 

the back of the page, if necessary.   

 

Problem 1 (6 pts, no need to show work, circle best answer): 

 

The fundamental force responsible for the chemical properies of atoms is  

a) gravity 

b) electromagnetism 

c) weak nuclear force 

d) strong nuclear force 

e) dark matter attraction  

 

Problem 2 (6 pts, no need to show work, circle best answer): 

 

The formation of light nuclei such as lithium (the process of big bang nucleosynthesis), is 

thought to have happened approximately how long after the beginning of the big bang 

according the the standard hot, big bang model of cosmology? 

 

a) 10
-35

 seconds 

b) 10
-6

 seconds 

c) 1 second 

d) 100 seconds 

e) 400,000 years 

 

Problem 3 (6 pts, no need to show work, circle best answer): 

 

In the inflationary hot big bang model, cosmological inflation is thought to have 

happened when? 

 

a) 1985 

b) 13.2 million years ago 

c) 13.7 million years ago 

d) 13.7 billion years ago 

e) 13.7 trillion years ago 
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Problem 4 (6 pts, no need to show work, circle best answer): 

 

In quantum field theory, the force that binds quarks into protons arises from the exchange 

of  

a) gluons 

b) pions 

c) W bosons 

d) photons 

e) higgs bosons 

 

Problem 5 (6 pts, no need to show work, circle best answer): 

 

Forms of radioactivity emitted by unstable/quasi-stable nuclei found in nature include: 

 

a) gamma photons, beta particles, UV photons 

b) UV rays, alpha particles, x-rays 

c) W particles, gluons, pions  

d) Alpha particles, beta particles, gamma rays 

e) Pions, gamma rays, alpha particles 

 

Problem 6 (6 pts, no need to show work, circle best answer): 

 

Protons are an example of a 

 

a) Meson made of a quark and an antiquark 

b) Baryon made of three quarks 

c) Baryon made of three leptons 

d) Gauge boson made of a pion and an antipion 

e) Gauge boson made of three gluons 

 

Problem 7 (8 pts, show work): 

 

It takes 6400 years for one gram of radium to decay away to only 1/16 or a gram.  

Determine the half-life of radium. 
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Problem 8 (8 pts): 

 

Briefly explain how it is that two different isotopes of an atom can have similar chemical 

properties but very different nuclear stabilities. 

 

 

 

 

 

 

 

 

Problem 9 (8 pts, show work): 

 

According to the Bohr model of the atom, if a certain type of atom emits six discrete 

frequencies of light, how many potential electron orbits (energy levels) exist in that type 

of atom? 

 

 

 

 

 

 

Problem 10 (8 pts): 

 

If you encountered a little pile of uranium would you be more concerned about 

radioactivity arising from the process of nuclear fusion or the process of nuclear fission?  

Why? 

 

 

 

 

 

 

 

Problem 11 (8 pts): 

 

What fundamental force of nature is responsible for the nuclear fusion that powers stars?  

Briefly defend your answer (why do you say what  you do?). 
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Problem 12 (8 pts): 

 

The energy of motion of a particle is defined as (1/2)MV
2
, where M is the mass of the 

particle and V is its velocity.   Is it possible to know precisely the energy of a proton that 

is confined to a nucleus in carbon atom? Briefly explain why or why not? 

 

 

 

 

 

 

Problem 13 (8 pts): 

 

Briefly describe two scientific observations that support the idea of the big bang. 

 

 

 

 

 

 

 

 

 

 

 

Problem 14 (8 pts): 

 

If inflation actually happened (or is happening), the fact that we live in at least one 

multiverse is inevitable according to physicists.  Briefly describe one type of mulitiverse 

that is thought to be present if inflation happened. 
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