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1. A protostar of about 1 solar mass is gradually contracting and becoming hotter. This will cause 
its position in the Hertzsprung-Russell diagram to shift slowly 

a. upward and toward the left 
b. horizontally toward the right 
c. downward and toward the right 
d. downward and toward the left 
e. upward and toward the right 

 
2. What is the net result of the proton-proton chain? 

a. 2 helium nuclei are fused into 1 carbon, 1 neutrino + energy 
b. 4 hydrogen nuclei are fused into 1 helium, 2 neutrinos + energy 
c. 2 hydrogen nuclei and 1 helium are fused into 1 carbon + energy 
d. 2 protons and 2 neutrons are fused into 1 carbon + energy 
e. 1 proton and 1 electron are fused to make 1 neutron and 1 neutrino 

 
3.  The solar neutrino experiment designed by Raymond Davis has detected a rate of solar 
neutrinos arriving at the Earth that is 

a.   about 3 times the predicted rate 
b.   almost exactly equal to the predicted rate 
c.   about 1/3 of the predicted rate 
d.   less than 1% of the predicted rate 
e.   almost double the predicted rate 

 
4. Some elements that are heavier than hydrogen and helium are believed to have originated 

a. in protostars 
b. in giant molecular clouds 
c. in the central cores of stars 
d. in H II regions, under the action of Hα light 
e. in planetary atmospheres, under the action of UV light 

 
5.  When a star leaves the main sequence and expands toward the red giant region, what is 
happening inside the star? 

a.   A planetary nebula is being ejected 
b.   Hydrogen burning is taking place in a spherical shell just outside the core; the core 

has not yet started thermonuclear reactions and is mostly pure helium 
c.   Hydrogen burning is taking place in a spherical shell just outside the core; the core has 

not yet started thermonuclear reactions and is still mostly hydrogen 
d.   Helium burning is taking place in a spherical shell just outside the core; the core itself 

is almost pure carbon and oxygen 
e.   Helium is being converted in carbon and oxygen in the core 

 
  



  
6. In which order will a single star of about 1 solar mass progress through the various stages of 
evolution? 

a. planetary nebula, main sequence, red giant, white dwarf 
b. main sequence, red supergiant, planetary nebula, white dwarf 
c. red giant, main sequence, white dwarf, neutron star 
d. main sequence, red giant, planetary nebula, white dwarf 
e. planetary nebula, main sequence, neutron star, black hole 

 
7. In the helium burning stage, the resulting chemical element produced in this process is 

a.    the light isotope of helium, 3He 
b.    beryllium 
c.    lithium 
d.    deuterium 
e.    carbon 
 

8. White dwarf stars are supported from collapse by 
a.    nuclear fusion reactions in a shell around the core 
b.    nuclear fusion reactions in their cores 
c.    degenerate electron pressure 
d.    centrifugal force due to rapid rotation 
e.    radiation pressure 

 
9. A high-mass star dies more violently than a low-mass star because 

a. it generates more heat and its core eventually collapses 
b. it cannot fuse elements heavier than carbon 
c. gravity is weakened by its high luminosity 
d. it is most often found as a binary system 
e. convection in the outer layers carries energy out of the core more efficiently as the star 

ages 
 
10. Compute the energy released by the fusion of 3 He nuclei into 1 C nuclei. 

[mass(He) = 4.002603 u mass(C) = 12.000000 u] 
a.   7.27 u 
b.   7.27 eV 
c.   7.27 MeV 
d.   2.4 MeV 
e.   26.7 MeV 

 
 



Answers 
 
1. D   6. D 
 
2. B   7. E 
 
3. C   8. C 
 
4. C   9. A 
 
5. B   10.  C  [(12.007809 – 12.000000) x 931.5 MeV/u] 


