CHAPTER 14—NEUTRON STARS AND BLACK HOLES
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
The density of a neutron star is

	a.
	about the same as that of a white dwarf.

	b.
	about the same as that of the sun.

	c.
	about the same as an atomic nucleus.

	d.
	about the same as a water molecule.

	e.
	smaller than expected because the magnetic field is so strong.


____
2.
A neutron star is expected to spin rapidly because

	a.
	they conserved angular momentum when they collapsed.

	b.
	they have high orbital velocities.

	c.
	they have high densities.

	d.
	they have high temperatures.

	e.
	the energy from the supernova explosion that formed them made them spin faster.


____
3.
Although neutron stars are very hot, they are not easy to locate because

	a.
	light does not escape from their event horizon.

	b.
	most lie beyond dense dust clouds.

	c.
	solid neutron material cannot radiate photons.

	d.
	they are only found in other galaxies.

	e.
	they have small surface areas.


____
4.
In A. D. 1054, Chinese astronomers observed the appearance of a new star, whose location is now occupied by

	a.
	a pulsar.

	b.
	a neutron star.

	c.
	a supernova remnant.

	d.
	all of the above

	e.
	a and b


____
5.
Pulsars cannot be spinning white dwarfs because

	a.
	white dwarfs are not that common.

	b.
	white dwarfs are not dense enough.

	c.
	white dwarfs do not have magnetic fields.

	d.
	a white dwarf spinning that fast would fly apart.

	e.
	all of the above


____
6.
Pulsars are believed to slow down because

	a.
	they are converting energy of rotation into radiation.

	b.
	they are dragging companion stars around in their magnetic field.

	c.
	of friction with the interstellar medium.

	d.
	of conservation of angular momentum.

	e.
	their mass is decreasing.


____
7.
The event horizon

	a.
	is believed to be a singularity.

	b.
	is a crystalline layer.

	c.
	has a radius equal to the Schwarzschild radius.

	d.
	marks the inner boundary of a planetary nebula.

	e.
	is located at the point where synchrotron radiation is created around a pulsar.


____
8.
An isolated black hole in space would be difficult to detect because

	a.
	there would be no light source nearby.

	b.
	it would not be rotating rapidly.

	c.
	it would be stationary.

	d.
	very little matter would be falling into it.

	e.
	there would be very few stars behind it whose light the black hole could block out.


____
9.
Cygnus X-1 and LMC X-3 are black holes if the masses of the unseen companions are

	a.
	less than 5 solar masses.

	b.
	more than 5 solar masses.

	c.
	between 0.4 and 1.4 solar masses.

	d.
	less than 0.4 solar masses

	e.
	not larger than the masses of the stars that we can see.


____
10.
The peculiar system SS 433

	I.
	is emitting beams of energy and matter.

	II.
	is producing a spectrum with both a red and a blue shift.

	III.
	probably contains an accretion disk.

	IV.
	is the result of a planetary nebula.


	a.
	I

	b.
	III

	c.
	II & III

	d.
	I, II, & III

	e.
	I, II, III, & IV


____
11.
Which of the following objects is considered to possibly contain a black hole?

	a.
	The central star of the Crab nebula

	b.
	The Orion nebula.

	c.
	LMC X-3

	d.
	Algol

	e.
	PSR 1257+12


____
12.
The orbit of the binary pulsar, PSR 1936+16, studied by Taylor and Hulse

	a.
	is so small that the orbital period is smaller than the pulsar period.

	b.
	is growing smaller, presumably by emitting gravitational waves.

	c.
	provides evidence that it is being orbited by at least 6 planets the size of Jupiter.

	d.
	shows large changes each time an x-ray burst is emitted from the system.

	e.
	contains a white dwarf and a black hole.


____
13.
The density of a _______________ is greater than the density of a _______________.

	a.
	white dwarf; neutron star

	b.
	neutron star; black hole

	c.
	pulsar; neutron star

	d.
	pulsar; white dwarf

	e.
	white dwarf; black hole


____
14.
The search for black holes involves

	a.
	searching for single stars that emit large amounts of x-rays.

	b.
	finding x-ray binaries where the compact companion has a mass in excess of 3 M[image: image1.png]


.

	c.
	searching for large spherical regions from which no light is detected.

	d.
	looking for pulsars with periods less than one millisecond.


____
15.
The material that accretes onto a neutron star or black hole is expected to emit x-rays because

	a.
	the material will produce synchrotron radiation because of the strong magnetic field.

	b.
	hydrogen nuclei begin to fuse and emit high energy photons.

	c.
	the material will become hot enough that it will radiate most strongly at x-ray wavelengths.

	d.
	as the material slows down it converts thermal energy to gravitational potential energy.

	e.
	none of the above


____
16.
A rotating black hole

	a.
	will produce a pulsar.

	b.
	will have a stronger gravitational field than a non-rotating black hole.

	c.
	is known as a Schwarzschild black hole.

	d.
	causes objects near it to produce large amounts of radio energy.

	e.
	possesses an ergosphere that lies just beyond the Schwarzschild radius.


____
17.
Glitches are associated with

	a.
	x-ray bursters.

	b.
	rapidly rotating black holes.

	c.
	the collapse of a white dwarf to form a neutron star.

	d.
	changes in the rotation rate of a pulsar.

	e.
	planets that orbit pulsars.


____
18.
As material flows into a black hole

	a.
	the material will experience time dilation.

	b.
	the material will become hotter.

	c.
	the material will produce an absorption spectrum.

	d.
	the material will increase in mass.

	e.
	a and b


____
19.
A pulsar requires that a neutron star

	I.
	rotate rapidly.

	II.
	have a radius of at least 10 km.

	III.
	have a strong magnetic field.

	IV.
	rotate on an axis that is different from the axis of the magnetic field.


	a.
	I & III

	b.
	I & IV

	c.
	II, III, & IV

	d.
	I, III, & IV

	e.
	I, II, III, & IV


____
20.
At extremely high densities and temperatures, electrons can be forced to fuse with protons. This reaction produces

	a.
	hydrogen.

	b.
	Helium and energy.

	c.
	degenerate electrons.

	d.
	neutrons and neutrinos

	e.
	large amounts of radio radiation.


____
21.
None of the pulsars emit visible light because

	a.
	pulsars are too hot to emit visible light.

	b.
	pulsars contain black holes that won't let visible light escape.

	c.
	the gravitational field of a pulsar is so great that the visible light emitted is red shifted.

	d.
	pulsars are too far away for the visible light to be bright enough to be detected at Earth.

	e.
	The premise is false. A few pulsars are known to emit visible light pulses.


____
22.
Millisecond pulsars that are very old are

	a.
	believed to be the result of mass transfer from a companion that increases the mass of the pulsar.

	b.
	all single objects.

	c.
	not spinning as rapidly as they seem because they have four hot spots that produce the flashes.

	d.
	x-ray binaries.

	e.
	gamma-ray bursters.


____
23.
The Schwarzschild radius of a 2 M[image: image2.png]


 black hole is approximately

	a.
	6 km.

	b.
	4 km.

	c.
	2 km.

	d.
	12 km.

	e.
	36 km.


____
24.
The escape velocity of an object depends on

	I.
	the mass of the object.

	II.
	the mass of the particle trying to escape.

	III.
	the radius of the object.

	IV.
	the distance from the center of the object to the particle trying to escape

	V.
	the speed of light.


	a.
	I, II, III, IV, & V

	b.
	I & IV

	c.
	I, II, III, & V

	d.
	I, III, & V

	e.
	I, & III


____
25.
What is the escape velocity from the surface of a neutron star with a mass of 2 M[image: image3.png]


 and a radius of 10 km?

	a.
	5.3[image: image4.png]


1016 m/sec

	b.
	1.6[image: image5.png]


108 km/sec

	c.
	2.3[image: image6.png]


108 m/sec

	d.
	2.3[image: image7.png]


108 km/sec

	e.
	3.0[image: image8.png]


108 m/sec


True/False
Indicate whether the sentence or statement is true or false.
____
26.
Neutron stars have densities roughly the same as that of the atomic nucleus.
____
27.
Neutron stars were first discovered in the 1930's.
____
28.
Pulsars could not be pulsating stars because the pulses are too short.
____
29.
We expect neutron stars to spin rapidly because they conserve angular momentum.
____
30.
Many pulsars have periods that are gradually increasing as the spinning neutron stars lose energy.
____
31.
The event horizon marks the boundary within which the density is roughly the same as that of the atomic nucleus.
____
32.
Theory predicts that neutron stars may not exceed 3 solar masses.
____
33.
If the accretion disk around a black hole emits X rays outside the event horizon, the X rays can escape.
____
34.
To whether the compact object in an X-ray binary is a neutron star or a black hole, we must find the temperature of the compact object.
____
35.
LMC X-3 is a binary system that is believed to contain a black hole.

CHAPTER 14

Answer Section
MULTIPLE CHOICE

1.
ANS:
C

2.
ANS:
A

3.
ANS:
E

4.
ANS:
D

5.
ANS:
D

6.
ANS:
A

7.
ANS:
C

8.
ANS:
D

9.
ANS:
B

10.
ANS:
D

11.
ANS:
C

12.
ANS:
B

13.
ANS:
D

14.
ANS:
B

15.
ANS:
C

16.
ANS:
E

17.
ANS:
D

18.
ANS:
E

19.
ANS:
D

20.
ANS:
D

21.
ANS:
E

22.
ANS:
A

23.
ANS:
A

24.
ANS:
B

25.
ANS:
C
TRUE/FALSE

26.
ANS:
T

27.
ANS:
F

28.
ANS:
T

29.
ANS:
T

30.
ANS:
T

31.
ANS:
F

32.
ANS:
T

33.
ANS:
T

34.
ANS:
F

35.
ANS:
T

