
Ay 1 – Homework #5 
Distributed on May 13, due by 5 pm on Friday, May 20, directly to your section TA, or to the 

Head TA mailbox as usual. 

 
Your name: ____________________________________________     Your section:  __________ 

Collaboration policy:  you can discuss it among yourselves in general terms, but everyone has to 
write or derive their own solutions. 

Multiple choice questions have only one correct answer, worth 1 point; circle only one. 

1. Which of the following is/are true about neutron stars? 
A. They are formed following a core-collapse supernova. 
B. They have extremely high densities that are comparable to an atomic nucleus. 
C. Rapidly rotating neutron stars with strong magnetic fields (and whose beam of radiation 

sweeps across Earth) are pulsars. 
D. Their self-gravity is balanced by the pressure of the degenerate neutron gas. 
E. All of the above. 

2. Why do pulsars pulse? 

A. Starquakes – the settling of the pulsar to a lower moment of inertia – causes its radiation to 
flicker. 

B. They are accreting material from a nearby companion at a non-constant rate, causing 
periodic bursts in luminosity. 

C. The magnetic poles are not aligned with the rotation axis, thus the cone of radiation from 
the magnetic pole will appear to pulse as it sweeps past the Earth with each rotation period 
of the pulsar. 

D. A pulsar is a member of a binary system, and the pulses occur as the pulsar emerges “from 
behind” its companion, similar to a planetary transit. 

3. If a stellar core is more massive than its theoretical Chandrasekhar mass, this means… 
A. Electron degeneracy pressure cannot support its weight. 
B. Neutron degeneracy pressure cannot support its weight. 
C. The core will explode. 
D. The core will become a white dwarf. 

4. How do we know about the presence of a supermassive black hole at the center of the Milky 
Way? 

A. It is accreting gas and dust from the central regions of the Milky Way, resulting in a very 
high accretion luminosity. 

B. Its presence is inferred by observations of the very fast (Keplerian) orbits of stars in a 
small region around the center of the Galaxy. 

C. Deflection of background stars around the central regions of the Galaxy as predicted by 
General Relativity. 

D. All of the above. 



 

5. Astrophysical systems containing black holes generate most of their luminosity by: 

A. Hawking radiation. 
B. Thermonuclear fusion all the way up to iron. 
C. Release of binding energy from accreting material. 
D. All of the above. 

 
There are two general populations of stars in the Milky Way, ones we call Population I and 
Population II.  In the following three questions, choose which population exhibits the given 
characteristics. 

6. Generally confined to the thin disk. 
A. Population I 
B. Population II 

7. Globular clusters only contain stars of this population. 
A. Population I 
B. Population II 

8. The Sun belongs to this population. 

A. Population I 
B. Population II 

 

9. True or False: The spiral arms of a spiral galaxy are static structures that consist of the same 
groups of stars throughout the entire lives of the arms. 

A. True 
B. False 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Homework continues on next page… 

 



Computational question: 

10. (4 points) Assume that the rotation curve of our Galaxy is flat, with circular speed vc = 220 
km/s, and that we are 8 kpc away from the Galactic center.  Ignoring the contribution of the 
visible matter, compute: 
a) The local density of the dark halo, in g/cm3 and M!/pc3. 
b) If the dark matter consists of WIMPs (Weakly Interacting Massive Particles) with mc2 = 

200 GeV, how many are there per cm3? 

Show your calculations (intermediate steps) here: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Write your answers here: 
 

   a)______________________________ 
 

b)______________________________ 


