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A white dwarf star:

1. Is the core of the star from which it formed, 
and contains most of the mass

2. Is about the size of the earth
3. Is supported by electron degeneracy
4. Is so dense that one teaspoonful would 

weigh about as much as an elephant
5. All of the above
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What keeps a white dwarf from 
collapsing further?

1. It is solid

2. Electrical forces

3. Chemical forces

4. Nuclear forces

5. Degeneracy pressure
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If a white dwarf in a binary has a 
companion close enough that some 
material begins to spill onto it, the 
white dwarf can:

1. Be smothered and cool off

2. Disappear behind the material

3. Have new nuclear reactions and become a 
nova

4. Become much larger

5. All of the above
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What happens if a white dwarf has a 
nearby binary companion that tries 
to expand as it evolves?

1. Hydrogen may be pulled into an accretion 
disk around the white dwarf, then onto it

2. The hydrogen may have nuclear reactions 
and create a nova, as bright as 100,000 suns

3. The white dwarf may then collapse into a 
black hole

4. All of the above

5. 1 and 2
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If the mass transferred to a white 
dwarf ever exceeds the limit 1.4 
solar masses, what happens?

1. Carbon can begin to have very fast nuclear 
reactions

2. The star can emit 100 billion times as much 
light as the Sun–as much as many galaxies–
for several days

3. The star can become a supernova

4. All of the above

5. 2 and 3
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A supernova may leave behind as a 
remnant:

1. A white dwarf

2. A neutron star

3. A black hole

4. Any of the above

5. 2 or 3
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A neutron star:

1. Contains most of the mass of the star from 
which it formed

2. Is about the size of a small town
3. Is sometimes called a pulsar
4. Is so dense that one teaspoonful would 

weigh more than Mt. Everest
5. All of the above
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If the beam from a spinning neutron 
star hit the earth:

1. We would die

2. We would not notice it

3. We would call it a pulsar

4. We would call it a quasar

5. We would call it a “Crab Nebula”
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If a pulsar in a binary has a companion 
close enough that some material 
begins to spill onto it:

1. Gas may be pulled into an accretion disk 
around the pulsar, then onto it

2. Gas may heat to millions of degrees and emit 
X rays

3. The neutron star may explode

4. All of the above

5. 1 and 2
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If significantly more mass than a 
neutron star was concentrated in 
the same spot:

1. It would collapse even smaller than a neutron 
star

2. It would keep collapsing and nothing could 
stop it

3. Gravity would get stronger and stronger as it 
collapsed further

4. It would disappear from our universe
5. All of the above
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Gravity in a black hole is so strong:

1. Nothing that passes the event horizon can 
ever escape

2. Light cannot escape the event horizon

3. Stars and planets will be sucked in

4. All of the above

5. 1 and 2
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If the Sun suddenly was squeezed 
small enough to become a black 
hole, (it won’t happen, but just 
suppose…!)

1. The earth would get sucked in

2. The earth would continue in orbit pretty much 
as before

3. The earth would get very cold

4. 2 and 3

5. None of the above
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The size (Schwarzchild radius) of a 
black hole depends on its:

1. Mass

2. Composition

3. Density

4. All of the above

5. 1 and 3
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What happens near a black hole?

1. Space is distorted 

2. Time is distorted

3. Time and space are both distorted

4. X rays emerge from the event horizon

5. None of the above
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Black holes can’t be seen. Can they be 
found?

1. They can never be found

2. The can be found if they are in a binary star 
system

3. They can be found from X rays emitted from 
accretion disks around the black hole

4. 2 and 3
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When the Compton Gamma Ray 
Observatory was launched in 1991 it 
showed that gamma ray bursts were 
coming uniformly from all over the 
sky. What does this tell us about the 
source of the gamma ray bursts?

1. They weren’t secret nuclear bomb tests
2. They weren’t in our solar system
3. They weren’t in our galaxy, or they would be 

seen in a band, like the Milky Way
4. They probably were spread throughout the 

universe, like galaxies are
5. All of the above
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What would happen to the Earth’s orbit 
if our Sun suddenly became a black 
hole?

1. The Earth would immediately vanish into the 
black hole.

2. The Earth would be sucked into the center of 
the black hole.

3. The Earth would be flung off in a tangent into 
outer space.

4. The Earth would gradually drift away from 
the black hole.

5. The Earth’s orbit would not change.
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The radii of white dwarf stars in close 
binary systems gradually increases 
as they accrete matter.

1. Yes, their radii will slightly increase due to 
the extra material.

2. Yes, their radii will continue to increase up to 
a critical limit.

3. No, the radius of a white dwarf star is 
constant.

4. No, the matter will be ejected into a nova 
and their radii will remain unchanged.

5. No, the higher gravity of the more massive 
white dwarf star compresses it to a higher 
density and a smaller radius.
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Before pulsars were discovered, no 
one knew for sure whether neutron 
stars existed.

1. Yes, pulsars were the first evidence for the 
existence of objects more compact than a white 
dwarf.

2. Yes, neutron stars had been observed before at 
optical wavelengths but it was only after they 
were found to pulsate at radio wavelengths that 
astronomers realized their nature.

3. No, the existence of neutron stars was predicted 
by theory and it was widely accepted that they 
were common in the universe.

4. No, the existence of neutron stars is still 
debated and is a major reason why neutrino 
telescopes are being built.
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If a black hole ten times more massive 
than our Sun were lurking just 
beyond Pluto’s orbit, we’d have no 
way of knowing it was there.

1. Correct. Black holes do not emit light so they 
cannot be detected.

2. Correct. Such a low mass black hole would 
have no influence on the solar system unless it 
impacted a planet.

3. Incorrect. Such a black hole would measurably 
affect the orbits of the planets.

4. Incorrect. X-ray observations would reveal its 
presence as it sucked in material around it.

5. Incorrect. It would be readily apparent as a 
pulsating radio source in the outer solar system.
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We can detect black holes with X-ray 
telescopes because matter falling 
into a black hole emits X-rays after it 
smashes into the event horizon.

1. Yes, the energy of matter smashing into the 
event horizon is very high and creates strong X-
ray emission.

2. No, after matter smashes into the event horizon, 
its radiation cannot escape.

3. No, black holes do not have surfaces for 
material to smash into. The X-ray emission 
comes from gas as it falls toward the event 
horizon and heats up.

4. No, black holes are invisible and only apparent 
through their gravitational influence.



  

We can detect black holes with X-ray 
telescopes because matter falling 
into a black hole emits X-rays after it 
smashes into the event horizon.

1. Yes, the energy of matter smashing into the 
event horizon is very high and creates strong X-
ray emission.

2. No, after matter smashes into the event horizon, 
its radiation cannot escape.

3. No, black holes do not have surfaces for 
material to smash into. The X-ray emission 
comes from gas as it falls toward the event 
horizon and heats up.

4. No, black holes are invisible and only apparent 
through their gravitational influence.


