
ASTR 130 Homework on Chapter 18
Name: ___________________________________    Date: ______________

 1. The pulsed nature of the radiation at all wavelengths that is seen to come from a pulsar is 
produced by

 A) the mutual orbiting and eclipsing of two very hot stars in a close binary system.
 B) the rapid pulsation in size and hence brightness of a small white dwarf star.
 C) the rapid rotation of a neutron star that is producing two oppositely directed beams of 

radiation.
 D) extremely hot matter that is rapidly orbiting a black hole just prior to descending into it.

 2. The source of the beams of electromagnetic radiation (including light in some cases) emitted 
by pulsars is

 A) the surface of a normal star that has a white dwarf companion. The white dwarf creates 
a hot spot on the normal star that emits a beam of light as the stars rotate around each 
other.

 B) charged particles spiraling along the magnetic axes of rotating neutron stars and, because 
they are being accelerated, emitting electromagnetic radiation.

 C) jets of material flowing out along the rotation axis of the accretion disk around a black 
hole, collisions in the jets heating the material to produce electromagnetic radiation.

 D) electrons flowing out along the rotation axis of an accretion disk around a neutron star, 
the electrons emitting light because they are being accelerated.

 3. The fastest pulsars, called millisecond pulsars, have periods of about 1/1000 second. The 
reason they pulse so much faster than (for example) the Crab and Vela pulsars is that they

 A) were formed from much more massive stars than were the Crab and Vela pulsars, and 
were spun up more as their cores collapsed to a smaller volume.

 B) are normal pulsars, whereas the Crab and Vela pulsars have been slowed down from 
millisecond speeds over their long lifetimes.

 C) are a totally different phenomenon, involving a black hole rather than a neutron star.
 D) were spun up by mass transferred on to them from a companion in a binary star 

system.

 4. A pulsar is most probably formed
 A) in the core of a star as it evolves through its main sequence phase.
 B) in the center of a supernova explosion.
 C) within a huge gas cloud, by collisions between stars.
 D) just after the formation of a protostar by gravitational condensation.

Page 1 



 5. A neutron star will be detected from Earth as a pulsar by its regular radio pulses only if the 
Earth lies

 A) in the plane of the neutron star's magnetic equator, halfway between its magnetic poles.
 B) almost directly in line with the magnetic axis of the neutron star at some time during the 

star's rotation.
 C) directly above the rotation axis of the rotating neutron star.
 D) in the neutron star's “equator,” the plane perpendicular to its spin axis.

 6. The very strong magnetic field of a neutron star is created by
 A) a burst of neutrinos produced by the supernova explosion, because this would be the 

equivalent of a very large electrical current flowing for a short time.
 B) the collapse of a star, which significantly intensifies the original weak magnetic field of 

the star.
 C) differential rotation of the neutron star, its equator rotating faster than the poles, similar 

to sunspot formation.
 D) turbulence generated in electrical plasmas during the collapse of a star, even though this 

star had no magnetic field originally.

 7. A nova is a sudden brightening of a star that occurs when
 A) material from a companion star is transferred onto the surface of a white dwarf in a 

binary system and is subsequently blasted into space by a runaway thermonuclear 
explosion, leaving the white dwarf intact to repeat the process.

 B) the electron-degenerate iron core of a massive star collapses after its mass becomes 
larger than the Chandrasekhar mass limit.

 C) material from a companion star is transferred onto a neutron star in a binary system, 
causing the neutron star to collapse into a black hole.

 D) material from a companion star is transferred onto the surface of a white dwarf star in a 
binary system, after which runaway carbon fusion reactions cause the entire white 
dwarf to be destroyed in an explosion.

 8. Einstein's principle of equivalence in his general theory of relativity asserts that
 A) the behavior of all types of atoms in a gravitational field is equivalent.
 B) all objects are attracted toward all other objects in the universe by gravitational forces.
 C) being at rest in a gravitational field is equivalent to being in an upwardly accelerated 

frame of reference in a gravity-free environment.
 D) if person B is in a rapidly moving reference frame (moving at constant velocity), then 

person B will observe exactly the same effects for person A as person A observes for 
person B.
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 9. According to Einstein's general theory of relativity, a clock that ticks at a regular rate far 
from a source of gravity will appear to tick

 A) at the same rate in a gravitational field if it is an atomic clock but at a slower rate if it is 
a mechanical clock.

 B) at the same rate wherever it is placed in a gravitational field.
 C) faster, the closer it comes to the source of gravity.
 D) slower, the closer it comes to the source of gravity.

 10. What would happen to the gravitational force on Earth if the Sun were to be replaced by a 
1-solar-mass black hole?

 A) It would become extremely high, sufficient to pull Earth into it.
 B) It would double in strength.
 C) It would be much less, because the gravitational field of a black hole exists only very 

close to it.
 D) It would remain as it is now.

 11. What prevents a neutron star from collapsing and becoming a black hole?
 A) Gravity in the neutron star is balanced by an outward force due to neutron degeneracy.
 B) Neutron stars are held up by the centrifugal force due to their rapid rotation.
 C) Neutron stars are solid, and like other solid spheres they are held up by the repulsive 

force between atoms in the solid.
 D) Gravity in the neutron star is balanced by an outward force due to gas pressure, as in 

the Sun.

 12. What is believed to be the maximum mass for a neutron star?
 A) 150 solar masses
 B) 12 solar masses
 C) 3 solar masses
 D) 1.4 solar mass

 13. X-rays that come from the vicinity of a black hole actually originate from
 A) well inside the event horizon.
 B) its exact center, or singularity.
 C) relatively far away from the black hole, where matter is still relatively cool.
 D) just outside the event horizon, on the accretion disk.
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 14. As light moves outward from the vicinity of a black hole,
 A) its energy increases.
 B) its energy decreases.
 C) its energy remains the same.
 D) the photons are stopped and remain suspended in space.

 15. Why is Cygnus X-1 thought to be a black hole?
 A) It has pulled matter from its companion star into an accretion disk around itself.
 B) No light has ever been observed to come from it.
 C) It emits X-rays that flicker on time scales of a hundredth of a second.
 D) It is physically smaller than Earth, but its mass is too large to be a neutron star or white 

dwarf.

 16. What is the observed distribution of gamma-ray bursters in the sky?
 A) clumpy, but not coinciding with any known galaxy clusters, indicating an origin in a 

new kind of astronomical object
 B) concentrated primarily along the plane of the Milky Way, indicating an origin within 

our galaxy
 C) clumpy, approximately coinciding with large clusters of galaxies such as the Coma 

cluster
 D) uniform over the entire sky, indicating an origin at “cosmological” distances

 17. At what location in the space around a black hole does the escape velocity become equal to 
the speed of light?

 A) at the point where escaping X-rays are produced
 B) at the point where clocks are observed to slow down by a factor of 2
 C) at the event horizon
 D) at the singularity

 18. How does the diameter of a black hole (size of the event horizon) depend on the mass inside 
the black hole?

 A) The greater the mass, the smaller the diameter.
 B) The greater the mass, the greater the diameter up to the mass limit for a black hole; 

above that mass the black hole collapses.
 C) The diameter does not depend on the mass.
 D) The greater the mass, the greater the diameter.
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