| SP 205: Visions of the Universe Fall 2001

Prof essor: ER Capriott

Sanpl e Questions

Most primitive ideas about the universe pictured

. the stars as distant suns.

the creation as starting with a huge expl osion
the Sun as the center of the universe.

the Moon as goi ng around the Sun.

the Earth and sky as being roughly the sane size.

moow>

The term Zodiac refers to

all constellations named after animals.

the Iight from Saturn's rings.

a nmethod for making astrol ogical predictions.

the head of the Celestial Enpire.

a group of constellations |lying near the ecliptic.

moow»

In current scientific opinion, Stonehenge is considered to
have been

A. an ancient flying saucer base.

B. the site of early Christian rituals.

C. the site of ancient fertility rites.
D. an anci ent burial ground.
E. an astronom cal observatory.

During the course of a year, the Sun appears to travel once
around t he sky al ong

A. the equator

B. the ecliptic.

C. the horizon.

D. the neridian.

E. None of the other answers listed here is correct.

If the Moon is very close to a certain star in the sky, how
long will it be before the Moon is again close to the sane
star?

23 hours 56 m nutes

one week

one year

one nonth

24 hours

moow>»

Retrograde notion of a planet can be described as a
tenporary reversal of the planet's

rotation.

revol ution.

normal east to west notion conpared to the stars.
normal west to east notion conpared to the stars

o0 m>»



7.

10.

11.

12.

13.

In ancient tinmes, how did people primarily tell the
di fference between pl anets and stars?

The pl anets showed phases.

The pl anets | ooked bigger

The planets didn't tw nkle.

The planets noved relative to the stars.

None of the other answers is correct.

moowx

Most Greek astrononmers believed that the Earth is immbile
because they did not observe

paral | axes for the stars.

retrograde notion of the planets.

stellar notion.

ecli pses of the Sun.

All of the other answers are correct.

moOowp

In the ancient geocentric view of the universe, the Earth
was surrounded by a cel estial sphere that

never noved.

rotated fromeast to west each day.

was thousands of tinmes |larger than the Earth.

took one year to rotate around the Earth.

rotated fromwest to east each day.

moow>

In the geocentric concept if the universe, which direction
does the celestial sphere appear to rotate about the
stationary Earth? In the heliocentric universe, which
direction does the earth rotate?

A. geocentric: west to east; heliocentric: west to east

B. geocentric: east to west; heliocentric: west to east

C. geocentric: east to west; heliocentric: east to west

D. geocentric: west to east; heliocentric: east to west

The Greeks devel oped the idea that the sky had depth, with
sonme cel estial objects being farther away than others, by
under st andi ng

t he cause of the seasons.

retrograde notion of the planets.

ecl i pses.

that the Earth is round.

the rotation of the Earth.

moow»

Aristotle concluded that the Earth is spherical fromthe
curvature of its shadow on the

Moon during a solar eclipse.

Moon during a lunar eclipse.

Earth during a lunar eclipse.

Earth during a solar eclipse.

Sun during a solar eclipse.

moow»

=

i starchus argues

for a heliocentric universe.

t hat pl anets nove on epicycl es.

for a flat Earth.

that the Sun is twice as |large as the Mon
for a geocentric universe.

moow»x



14.

15.

16.

Aristarchus decided that the Sun was bigger than the Mon

because he knew that the sun

A. appears much | arger
is farther
is the center

B
C.

t han the noon,
of the sol ar

in the sky than the Moon.
but

appears the sane size.

system

D. appears to nove nore slowy than the Moon

Aristarchus estimated the rel ati ve di stances of the Sun

and Moon by observing the

moow>

shape of the Earth's shadow on the Moon
apparent size of the Sun and Moon
angl e between the half Mon and the Sun in the sky.

shape of the crescent
time it took a letter

Mbon.

to reach the Sun and Moon.

On the assunption that the Earth is spherical

Er at ost henes estimated the Earth's circunference from
nmeasurenments nade at Al exandria and Syene that depend upon
the direction of the Sun
the di stance to the Sun

A
B
C.
D

t he apparent size of the Sun.

the brightness of the Sun.

17. The difference in the |l engths of shadows sinmultaneously

cast by identical
at two different
A. the Sun is spherical
B
C.
D
18.
pl anets,
A. epicycle.
B. center of eccentric.
C. deferent.
D. equant.
E. ecliptic.
19. In
A
B.
C.
D. Jupiter had four
E. Venus woul d never
20. In
A
B.
C.
D.
E.

the Earth is spherical

the Earth is not flat.
the Moon is spheri cal

sticks placed vertically in the ground
points on a neridian indicates that

In order to account for the retrograde notion of the

Pt ol eny i ntroduced the

Ptol eny's view of the universe,

the Sun noved in an elliptica

orbit.

t he Moon could have craters but not npuntains.
Kepl er's Harnonic Law stil

satellites.
close to the full phase

wor ked.

t he Copernican theory, day and night
the revolution of the Sun about the Earth.
the rotation of the Earth.
the revol ution of the Earth about the Sun
the rotation of the Sun.

the rotation of the celestia

sphere.

are accounted for

by



21.

22.

23.

24.

25.

26.

27.

Pt ol emy and Coperni cus both

A. believed Mars would | ook faintest when at opposition.

B. used uniformcircular notion to explain planetary
noti on.

C. believed the Earth went around the Sun

D. made very accurate predictions of planetary notion.

E. believed the Sun went around the Earth.

The Coperni can universe has in order of increasing
di stance fromthe sun

Mercury, Venus, Mars, Earth, Jupiter, Saturn
Earth, Venus, Mars, Mercury, Saturn, Jupiter.
Venus, Mercury, Earth, Saturn, Mars, Jupiter.
Mer cury, Venus, Earth, Mars, Jupiter, Saturn.

OSOom>

The Coperni can nodel of the solar systemallowed, for the
first time, the measurement of

A. the distance of the Sun.

B. the relative masses of the planets.

C. the mass of the Earth.

D. the relative distances of the planets.

Coperni cus expl ained the retrograde notions of the planets
by proposing that

the closer a planet is to the sun, the faster it npves.
the Earth orbits the Sun faster than the other planets.
the Earth rotates on its axis once a day.

gravity stops planets and nakes them nove backwards.

pl anets nove on elipticals.

moow»

By using a Heliocentric nmodel for the solar system
Copernicus was able to find for the first tine the
A. sidereal periods of the planets.

B. cause of tides in the Earth's oceans.

C. dianmeters of the planets.

D. synodic periods of the planets.

E. distance to the Moon.

Whi ch of the follow ng planets never reaches opposition?

A. Saturn

B. Venus

C. Jupiter

D. Mars

When a planet is at superior conjunction

A it is the best time to observe this planet.

B. the Sun is between the Earth and the pl anet

C. it is on a line between the Earth and the Sun.

D. the Earth is on a |ine between the Sun and the pl anet.



28.

29.

30.

31.

32.

33.

34.

If Venus is seen in the west after the Sun sets, next
morning it wll

rise after the Sun rises.

ri se before the Sun.

go behind the Sun.

appear to have a considerably different phase.
Venus is never in the west after sunset.

moow>

crescent
quarter
gi bbous
gi bbous or crescent

When Venus is at greatest elongation it's phase is
A
B

o0t

Venus is closest to Earth at
opposi tion.

quadr at ure.

i nferior conjunction.
superior conjunction.
greatest el ongation.

moow»

When Mars is observed to be at western quadrature, an
observer on Mars would see the Earth at

greatest eastern el ongation.

i nferior conjunction.

greatest western el ongati on.

opposi tion.

eastern quadrature.

moow»

The planets Jupiter, Mars and Saturn are closest to the
Eart h when

A. at quadrature.

B. They are always at the sane distance fromthe Earth.
C. at opposition.

D. at conjunction.

The time between oppositions of Mars is known as Mars
rotation period.

eccentric period.

si dereal period.

peri od of revolution.

synodi ¢ peri od

moowp»

Pluto takes nearly 249 years to go around the Sun. The
ti me between oppositions of Pluto would be

A alittle I onger than one year

B. 249 years.

C. alittle shorter than 249 years.

D. alittle shorter than one year

E. Alittle longer than 249 years.



35.

36.

37.

38.

39.

40.

41.

The astronomer Tycho Brahe was known for his,
measur enent of the Earth's rotation.

use of the tel escope.

accurate observations of planet positions.
observation of the Mon's features.

t heory of epicycles.

moow»

The di scovery that planets nove in elliptical orbits with
the Sun at the focus was nmade by

A Galileo.

B. Tycho Brahe.

C. Kepler.

D. G ordano Bruno.
E. Hall ey.

Kepler's second |law states that the line joining the Sun
to a pl anet

A. sweeps out equal areas in equal tines.

B. covers equal distances in equal tinmes.

C. covers an area equal to the cube of its |ength.
D. nmoves nore slowy the closer it is to the Sun
E. None of the choices given here is correct.

A pl anet nmoves faster in its orbit

A. when it is in opposition.

B. when it is farthest fromthe Sun.

C. the farther it is fromit's satellites.

D. when it is nearer the Sun.

E. the greater its mass.

Kepler's third | aw states that the square of the orbita
period of a planet is proportional to

A. its mass squared.

B. its density squared.

C. its orbital semi mgjor axis cubed.

D. the reciprocal of its orbital sem major axis.

E. the orbital senmi mgjor axis.

If there had been no oceans on the Earth, the Earth's
present atnosphere would be | argely conposed of

A. carbon npnoxi de
B. nitrogen

C. water

D. oxygen

E. carbon di oxi de

The ol dest rocks thus far found on the Earth's surface
have ages of about

A. 3.5 billion years

B. 3.5 mllion years

C. 3.5 thousand years

D. 35 years



42. The first use of the telescope for astronom ca
observations was made by

A. H. Kissenger
B. Kirchhoff

C. Tycho Brahe
D. Galileo

E. Newt on

43. Galileo's studies of nmoving objects led to the idea that a
novi ng obj ect

requires a force to keep it noving.

cones to rest only if a force stops it.

will seek its natural state of rest.

is subject to the Universal Law of Gravity.

will go faster the heavier it is.

moow>

44. The phases of Venus were di scovered by
Galil eo.

Tycho.

Coperni cus.

Pt ol eny.

Kepl er.

moow»

45. The four | arge noons around Jupiter were di scovered by
Gal il eo.

Pt ol eny.

Tycho Brahe.

Kepl er.

Coperni cus.

moow»

46. Galileo's observation that Venus shows all of the phases
was i nportant because it discredited
A. the Copernican theory.
B. the Ptolenmmic theory.
C. Newton's |law of gravitation.
D. Kepler's Harnonic Law.

47. Galileo denonstrated that when a heavy and a |ight body
are dropped at the same instant and correcting for
the effect of air resistance

A. they fall exactly at the sane rate.

B. they behave exactly as Aristotle predicted.

C. the lighter one falls faster

D. they fall at rates proportional to their weights.

48. The rate of change of the velocity of a body is called

the body's
A. acceleration

B. mass.

C. applied force.

D. nmoment um

E. kinetic energy.



49.

50.

51.

52.

53.

54.

55.

Newt on' s Second Law of Modtion showed that the acceleration

of a body depends on

moow>

its mass and the force on it.

its mass and velocity.

its velocity and the force on it.

its velocity and the amobunt of friction.
its velocity and density.

"For every action there is an equal and opposite reaction"

is a statenent of

moOowp

Galileo's theory of notion.

Newton's third | aw of notion.

t he correspondence principle.

Kepler's first |aw of planetary notion.
the theory of relativity.

Newton's | aw of gravitation states that the attractive

force between any two nasses in space is in proportion

to the product of the (1)
to the square of the (2)

OO0 m>

moow»

A
A
B
C
D

and in inverse proportion

(1) masses; (2) distance between them

(1) distances between them (2) nasses

(1) reciprocal distances between them (2) nmasses
(1) inverse masses; (2) distance between them

pl anet noves faster at
quadr at ure.

aphel i on.

peri hel i on.

conj uncti on.

The Earth has an equitorial bul ge because of

the gravitational pull of the Sun.
the gravitational pull of the Moon.
the Earth's revolution around the Sun
the Earth's precession.

the Earth's rotation.

An inportant cause of the slowi ng down of the Earth's

rotation is the

A. pull of the Earth's equitorial bulge on the Moon.
B. gravitational increase in the size of the Earth's
orbit.

C. tides caused by the gravity of the Moon

D. pull of the Moon on the Earth's equitorial bulge.

E. pull of the Mbon on the Earth's magnetic field

The star Polaris will no | onger be | ocated close to the

north cel estial pole several thousand years from now,
due to

A. parallax and aberration of starlight.

B. revolution of the Earth around the Sun.

C. precession of the Earth's axis.

D. tides in the Earth's oceans.

E. rotation of the Earth on its axis.



56.

57.

58.

59.

60.

61.

62.

The first physical proof of the rotation of the Earth on

its axis was denonstrated

A. by noting the differences between solar and siderea
time.

B. by Bradley with the discovery of stellar aberration.

C. by Galileo, when he observed the notions of Jupiter's

noons.

by Foucault in 1851 using the pendul um experiment.

by observing the day-to-day notion of the Sun.

mgo

The first physical proof that the Earth revolves in an
orbit about the Sun was afforded by

the daily rising and setting of nost celestial bodies.
Bradl ey's denponstration of the abberation of starlight.
the parallactic notion of the stars during a year

t he denonstration of the coriolis force.

Foucaul t's pendul um experi ment.

moo >

VWi ch of the following is a proof of the Earth's
revol uti on around the Sun?

A. the Foucault pendul um experinent.

B. parallax of stars.

C. rising and setting of the Sun.

D. seasons.

Because of the precession of the equi noxes

A "Wnter" constellations will sonmeday be seen in sumrer.
B. the Vernal Equinox noves with respect to the stars.

C. the declinations of the stars change slowy with tine.
D. Polaris will not always be our pole star.

E. All of these answers are correct.

—h

the Earth did not have an equitorial bulge

its rotational axis would not precess.

the Earth's orbit would be perfectly circular.
seasons on Earth woul d be nmuch | ess extrene.

the Earth woul d no | onger be subject to tidal forces.
eclipses of the Mon would occur nore frequently.

moow»

One side of the Moon always faces the Earth because the

A. rotation rate about the Sun equals the revolution rate.

B. Earth always has the sane side facing the Mon.

C. revolution rate about the Earth equals the rotation
rate.

D. Moon does not spin on its axis.

At the tinme of a lunar eclipse, the phase of the Mon nust
be

A. new

B. ful

C. gibbous

D. first quarter

E. last quarter



63.

64.

65.

66.

67.

68.

69.

Total solar eclipses, when they occur, are visible from
any place on Earth where the Sun and Mbon are visible.
any place on the Earth.

a narrow path on the Earth.

any place on the Earth where the Sun is visible.

o0 m>

If the ecliptic and the orbit of the Moon were in the sane
pl ane

we woul d see the entire surface of the Mon
the Moon would collide with the Sun

there would be a lunar eclipse each nonth.
the Earth woul d cease to precess.

moow»

The npst nmmssive planet in the solar systemis

A. Neptune

B. Saturn

C. Uranus

D. Jupiter

E. Mars

Name the planet which is largest in dianeter.
A. Jupiter

B. Venus

C. Uranus

D. Mercury

A planet is nore likely to keep an atnmosphere from
escaping into space if its upper atnosphere is

hot and the gravitational field is strong.

cold and the gravitational field is strong.

hot and the gravitational field is weak.

cold and the gravitational field is weak.

hot and the atnosphere is made of hydrogen.

moow>»

Mars and Mercury have simlar velocities of escape, yet
Mars has an at nosphere and Mercury has essentially none.
The difference is probably due to

A. Mars having a slower velocity inits orbit than
Mercury.

B. Mercury having a higher surface tenperature than Mars.

C. Mercury's rotation rate being faster than that of Mars.

D. initial differences in the conpositions of the planets.

E. None of the other answers is correct

Wi ch pl anets have mainly carbon dioxide (CO) for an

at nosphere?

Venus, Earth, and Mars
Venus and Mars

Mars and Jupiter

Venus, Mars, and Saturn
Jupiter and Saturn

moow>»

as seen from Earth, the Mon would no | onger show phases.



70.

71.

72.

73.

74.

75.

76.

The material which is nost dominant in all of the giant

pl anets is

A. carbon

B. oxygen

C. ammoni a

D. helium

E. hydrogen

VWhere is all the carbon di oxi de which should be present

the Earth's atnosphere?

A. oceans

B. air

C. Earth's ice caps

D. gone into space

E. rocks

Rocks on the Mbon have been shown to have ages

A. between 10 and 20 billion years.

B. between 6 and 8 nillion years.

C. of 3.5 billion years with no range in age.

D. They have not been dat ed.

E. between 2.5 and 4.6 billion years.

Most lunar craters were apparently caused by

A. vol canoes.

B. W& have no good ideas for their cause.

C. bursting bubbles of gas fromthe interior

D. spacecraft |andings.

E. neteoric inpacts.

Wi ch part of the Moon is ol dest?

A. the maria.

B. the rilles.

C. the highlands.

D. the maria and the highlands are the sanme age.

E. the | ow ands.

Suppose that an Apollo astronaut forgot to | abel one of

the rock sanples that he brought back to Earth. It is
|ater dated as 4.2 billion years old. Which lunar region

is it nmost |likely to have conme fronf

otle.

A. the highl ands.
B. one of the craters in the maria.
C. one of the maria on the backside of the Mon
D. the snoboth region in the maria
Most of the craters on the Moon
A. are seen nost easily at full Moon
B. were predicted to exist by Arist
C. occur in the younger parts of the Mon's surface.
D. were forned in the Mon's first

exi stence.
E. were created by vol canoes.

billion years of



77.

78.

79.

80.

81.

82.

83.

VWi ch of the followi ng processes has never affected the
Moon's surface?

A. vol canoes.

B. human f oot steps.

C. inpact cratering.

D. wind and water erosion.

The surface of Mercury nobst closely resenbles
A. the lunar mari a.

B. the surface of Venus.

C. the Earth's surface.

D. the Moon's surface.

Which of the following has little or no atnosphere?
A. Jupiter

B. Venus

C. Mercury

D. Mars

E. Earth

The at nosphere of Venus has been shown to
contain |large anmobunts of nethane.
contain |large amobunts of carbon di oxide.
contain |arge amounts of hydrogen.

be very cold.

be very rich in water

moow >

The atnospheric pressure on the surface of Venus is about
times that of Earth.

A 8.9
B. 0.01
C. 100
D. 0.9
E. 1000

The surface tenperature of Venus is higher than expected
as a result of

i nternal heat fromradi oactive decay.

its proximty to the Sun.

t he greenhouse effect.

conpression of its inner regions.

vol canoes.

moowp»

One use of radar astronony in planetary research has been
to

det ect vol canoes on Mars.

find water on Neptune.

detect nountains on Jupiter.

det ect nopuntai ns on Venus.

di scover features on the Moon.

moow»



84.

85.

86.

87.

88.

89.

90.

Li ght ni ng on Venus tends to occur where?
over continents.

near the north pole.

uniformy over the entire planet.

in rolling planes.

near vol canoes.

moow»

The main reason the atnospheres of Venus and Earth are so
different is that Venus

| acks a magnetic field.

| acks liquid water to renove carbon di oxi de.

rotates slower than the Earth.

formed fromnmmuch different chemcals than Earth did
has a smaller nmass than the Earth.

moow>

The war mest tenperatures on Mars are

like a cold winter day in East Lansing.
hot enough to melt |ead.

like a warm spring East Lansing day.

near the boiling point of water on Earth.
cold enough to freeze dry ice.

moow»

Extraterrestrial dust and sand storns have been observed
on

A. Venus

B. Mercury

C. Mars

D. Jupiter

E. None of these planets.

The gigantic volcanic nountain on Mars photographed by
Mariner 9 is naned

A. Sinus | nperturbium

B. O ympus Mons

C. Mare Vol canorum

D. Mare Depl orum

The air pressure at the Viking |landing sites on Mars was

about percent of the Earth's normal pressure.
A. 1000

B. 100

C. 10

D. .1

E. 1

The Viking | anders on Mars indicated Mars has no life on
it because the Vikings found

poi sonous gases on Mars.

too little water vapor for life to survive.

no sign of organic nolecules in the Martian soil
tenperatures too cold for life to survive
tenperatures too hot for life to survive

moow>»
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92.

93.

94.

95.

96.

97.

Space probes have indicated that Mars has
a dense at nosphere.

noons.

ice caps of frozen carbon di oxi de and water
sinmple life forns.

bel i eve that at one tine water

observati ons of

i zed stern-wheel er
i ce caps.

paddl e steaners.

er osi on on rocks photographed by Viki ng.
features which look Iike dried-up river beds.

sedi nentary rock near

has a noticeable equitoria

its magnetic field.

its rapid rotation.

its high-speed wi nds.

the gravitational pull of
heat escaping fromits interior

Mars' equator.

its satellites.

Red Spot on Jupiter is

ent cyclonic storm

the top of a gigantic vol cano.
an island floating in a sea of nol ecul ar gases.

sul furous cl ouds over

A

B. three
C.

D

E. aurorae.
We

of

A. fossi
B. polar
C.

D

E.

Jupi ter
result of
A.

B.

C.

D.

E.

The G eat
A. a viol
B.

C.

D.

E.

reddi sh dust.

the vertex of a solid obstacle.

Jupiter's atnosphere is nostly hydrogen and

moow»

On which objects in the solar system have vol canos been

neon

sul furic acid

anmoni
wat er

a

hel i um

observed actual ly erupting?

Jupiter are thought to consi st

(liquid or solid).

A. Moon, Earth, Mars, and Jupiter
B. Mercury, Earth, and Mars

C. Earth and lo

D. Earth

E. Earth, Mars, and lo

The outer Galil ean noons of
primarily of

A. rock with a little water

B. carbon di oxi de and nitrogen.
C. hydrogen, nethane, and ammoni a.
D. metal s and rock

E. water (liquid or solid),

with some rock

flowed on Mars because

bul ge mainly as a



98.

99.

100.

101.

102.

103.

104.

The inner and outer Galilean moons differ, in that
A. the inner noons have nore craters.

B. the inner npons have fewer vol canoes.

C. the inner nobons have npre ice.

D. the inner npons have | ess ice.

The interior of Jupiter principally consists of

A. hydrogen and heliumin gaseous form

B. liquified and netallic hydrogen

C. gaseous hydrogen, rock and an iron core.

D. met hane, anmoni a, and hydrogen

E. gaseous and |iquid hydrogen and an ice-rock core.

Saturn's rings are nost probably conposed of

A. a solid sheet of ice.

B. ice crystals and dust grains.

C. gas tidally pulled out of its atnosphere by its npons.
D. asteroids.

E. microneteorites.

One satellite known to possess an atnosphere is
A. Oberon

B. Ganynede

C. Ceres

D. Phobos

E. Titan

W1 liam Herschel, while mapping the sky in 1781
accidentally di scovered

Pl ut o

Saturn

Nept une

Mar s

Ur anus

moow>»

Uranus nust have once collided with another |arge object
because

hal f of the planet is mssing.

it has a very large inpact crater

it has very | arge noons.

it has large seas |ike the Moon.

its rotation is very inclined.

moowp»

Uranus appears as a greenish disk due to the presence of
A. hydrogen

B. nmet hane

C. anmoni a

D. helium

E. nitrogen



105. The position of Neptune in the sky was predicted by Adams
and Leverrier after anonmalies had been observed in the
orbit of

the satellites of Jupiter

Jupi ter

the Earth

Ur anus

Sat urn

moow»

106. To the best of our present know edge, the conposition of
Pluto is nost simlar to

| 0.

the Earth's Moon.

the Jovi an pl anets.

the terrestrial planets.

typical satellites of Jovian planets.

moo >

107. The planet that is sonetinmes farther fromthe sun
than Pluto is

A. Mars

B. Mercury
C. Venus
D. Uranus
E. Neptune

108. The npbst eccentric and al together peculiar orbit of any
pl anet is that of

A. Pluto
B. Venus
C. Saturn
D. Uranus
E. Mars

109. The first person known to have | ooked at the heavens
through a tel escope was

Newt on

Galileo

Pt ol eny

Kepl er

Tycho

moow»

ileo discovered

sunspots and the Sun's rotation.
all of the others.

t he nount ai ns of the Mon

t he four major moons of Jupiter
t he phases of Venus.

110.

moow» g



111. A heavy wei ght dropped on the Earth is nore strongly
attracted by Earth's gravity than a lighter weight.
However, it falls at the sane rate as the |ighter
wei ght because it

has the same mass as the |lighter object.

has nore resistance due to friction with the air

has a greater resistance to accel eration.

starts out farther fromthe Earth.

attracts the Earth less than the |ighter weight does.

moow>

112. Newton's Second Law of Mbdtion states that the
accel eration of a body when acted on by an externa

force is

proportional to its density.

i nversely proportional to its mass.

zero.

i ndependent of its nmss.

directly proportional to its mass.

moow>

113. The | aw which operates in jet propul sion of airplanes and
rockets is

Newton's third | aw.

Kirchhoff's first |aw

Bode' s | aw.

Ptoleny's first |aw

Kepler's | aw of areas.

moow >

114. Newton's law of gravitation states that the attractive
force between any two nmasses in space is in proportion to
the (1)__ of the masses and in (2) proportion

to the square of the distance between them
A. (1) quotient; (2) inverse.
B. (1) product; (2) inverse.
C. (1) product; (2) direct.
D. (1) quotient; (2) direct.

115. The masses of celestial objects are usually found from

their

A. resistance to accel eration.

B. brightness.

C. gravitational effects on other objects.

D. size and density.

E. None of the other answers would be a valid concl usion.
116. A comon cause of the bulging of a planet at its equator

isits

A. rotation

B. revol ution.

C. density

D. conposition



117.

118.

119.

120.

121.

122.

123.

124.

One effect of the Earth's tides is to

change the length of the year

pul | the Moon closer to the Earth.

slowy increase the | ength of our day.

make the Earth's axis precess with a 26,000 year
peri od.

o0 m>

The gravity of the Mon and Sun pulling on the Earth's
equitorial bulge is the best way of explaining

A. Earth's precession.

B. rotation of the Earth.

C. the slowi ng down of the Moon's rotation
D. the slowing down of the Earth's rotation
E. tides.

Direct evidence that the Earth rotates on its axis is
A. aberration of starlight.

B. precession.

C. parallax of stars.

D. rising and setting of the stars.

E. the Foucault pendul um

Both stellar parallaxes and the aberration of starlight
are a consequence of

the presence of the Earth's atnosphere.

the revol ution of the Earth about the Sun

the rotation of the Earth.

the precession of the Earth's axis.

the inclination of the ecliptic to the equator

moow»

We cannot see the entire surface of the Moon fromEarth
because

one side of the Mon is dark.

the Moon rotates once for every revolution

there is nothing behind the Moon.

the Mbon does not rotate.

the Moon's axis always point's toward the Earth.

moow»

The conditions for a solar eclipse are

A. first quarter Mon; Mon near ecliptic.
B. full Moon; Moon near ecliptic.

C. Moon at new phase; Mon near ecliptic

Ecl i pses do not occur every nonth because the

Earth's shadow varies in size

Sun's angul ar size is slightly larger than the noons.
Moon's shadow varies in size.

Moon's orbit is inclined to the ecliptic.

OO w>

A planet will nost |likely keep its atnosphere if it is
A. cold and has a strong gravitational field.

B. cold and has a weak gravitational field.

C. hot and has a weak gravitational field.

D. hot and has a strong gravitational field.

E. None of the other answers is correct.
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126.

127.

128.

129.

130.

131.

The greatest difference between the atnospheres of the
Jovian and terrestrial planets is that Jovian at nospheres
contain rmuch nore

A. hydrogen

B. water vapor

C. carbon di oxi de
D. oxygen

E. nitrogen

If the Earth had no oceans, today the Earth's atnosphere
woul d be mainly

A. net hane

B. carbon dioxide
C. oxygen

D. nitrogen

E. ammoni a

Both Mars and Venus have at nospheres conposed nminly of
car bon di oxi de.

A. True

B. Fal se

The reason there are so few nmeteor craters now on Earth
as conpared to the Moon and Mars is

erosion occurs nore rapidly on the Earth.

the Earth is so far away fromthe asteroid belt.
very few nmeteorites ever struck the Earth.

the Earth nmoves too fast in its orbit to be hit.
magnetic fields deflect meteoroids.

moow»

Regarding the origin of the Moon we think that it

is not fully understood.

was fornmed relatively recently, conpared to Earth.
was pulled out of the Earth.

was captured as it passed near the Earth.
condensed out of material near the Earth.
collisional fragnentation theory

mmoo W

The pl anet whose surface | ooks nost |ike the Moon is

A. Mars

B. Mercury
C. Venus
D. Earth

E

No pl anet | ooks even renotely |ike the Moon.

The pressure of the atnosphere at the surface of Venus is
bel i eved to be

about 100 Earth atnospheres.

about 10000 Earth at nospheres.

about the sane as that of Earth.

about 1/100 of the pressure of the Earth's atnopsphere.
about the sane of that of Mars.

moow»



132.

133.

134.

135.

136.

137.

138.

139.

The observation that the surface of Venus is a |ot
hotter than the Earth's can be expl ai ned

sinply by the fact that Venus is closer to the Sun.
by the fact that Venus has no Moon to draw off heat.
nostly by the greenhouse effect of Venus' atnobsphere.
by the fact that Venus rotates very slowy.
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The | ocations of nmountains and valleys on Venus are best
found by

X-rays emitted by the surface.

| andi ng vehicles on the surface to drive around.

the strength of radi o waves given off.

si mpl e photographs fromorbit around Venus.

radar measurenents.

moow>

The surface of Venus has not been seen with tel escopes on
the Earth due to

cl ouds on Venus.

the glare of the nearby Sun

t he great distance between the Earth and Venus.

i nterplanetary dust.

OO w>

n general, the younger a region on the Mon, the

|

A. farther it is from Earth.

B. farther it is fromthe center of the Moon.
C. fewer craters it has.

D. nore craters it has.

E. fewer cracks or rills it has.

The nost severe dust storms in the solar system occur on
A. Jupiter

B. Venus

C. Mars

D. Earth

The Vi ki ng | anders showed t hat

A there is nmost likely no Iife on Mars.

B. the atnosphere of Mars is nmpostly nitrogen.
C. there are frequent ground quakes on Mars.
D. Mars has super lightening bolts.

The | argest valley known in the solar system was
di scovered by Mariner 9 on
A a satellite of Jupiter.

B. a satellite of Saturn.
C. Venus

D. Mars

E. Mercury

At the north pole of Mars, the polar cap that |asts al
sumrer is conposed primarily of

frozen carbon di oxi de

a mxture of liquid and frozen water (sl ush)

water ice

frozen nitrogen

fine particles of sand

moow»



140. On which planet have features been photographed that | ook
i ke erosion patterns fromflow ng water?

Ur anus

Venus

Jupi ter

Mer cury

Mar s

moow>

141. The largest volcano in the solar systemis found on
A. Mars

B. Phobos
C. Venus

D. Mercury
E. Earth

142. The Great Red Spot on Jupiter apparently is
A. an illusion caused by its atnosphere's |ens effect.
B. a result of a Moon pulling on the magnetic field.
C. an updraft produced by winds hitting nmountains.
D. a long-lasting cyclonic systemin the clouds.
E. a hot area produced by falling matter from space.

143. The atnosphere of Jupiter

is thin and of | ow average density.

certainly contains hydrogen, helium nethane, anmoni a.
is simlar in conposition to the Earth's atnosphere.
is very hot.

contains much water in the vapor state

moow»

144. 1o, the inner Galilean satellite of Jupiter, is
apparently heated as a result of

friction by tides caused by Jupiter

a slow conpression of the satellite.

i mpacts of objects hitting its surface.

decay of radioactive el enents.

friction with Jupiter's outer atnosphere.

moow»

145. The object with the greatest nunber of active vol canoes
in the solar systemis

A I|o

B. M randa
C. Venus

D. Earth

E. Mars

146. Conpared to the inner Galilean satellites of Jupiter, the
outer Galilean satellites

have fewer craters.

contain nore water ice.

are considerably richer in iron.

travel faster in their orbits.

onw»



147.

148.

149.

150.

151.

152.

153.

The interior of Jupiter pricipally consists of
gaseous hydrogen and an icy/rocky core.

gaseous hydrogen, rock and an iron core.

gaseous and liquid hydrogen and an ice-rock core.
nmet hane, ammoni a and hydrogen

hydrogen and heliumin gaseous form

moow»

Saturn's rings are believed to be conposed of
A. frozen hydrogen.

B. a liquid disk.

C. a solid disk of frozen nethane.

D. long strands of conpl ex organi c nol ecul es.
E. small bodies of rock and ice.

Saturn's Moon Titan is unusual in that it

has an extensive atnosphere.

is cold.

has active vol canoes.

is much | arger than any other satellite.
has dry ice (frozen carbon di oxide) clouds.

moow»

On the basis of unexplained deviations in the orbit of
Uranus, Adans and Leverrier independently predicted the
exi stence of

A. Uranus
B. Neptune
C. Mars

D. Pluto
E. Saturn

The | arges, nost nassive planet in the solar systemis

A. Jupiter
B. Mars

C. Uranus

D. Saturn

E. Neptune

To the best of our present know edge, Pluto is nost
simlar to

the Jovi an pl anets.

the terrestrial planets.

typical satellites of Jovian planets such as Ganynede.
| 0.

the Earth's Moon.

moow»

The pl anet discovered in 1930 by Cl yde Tonbaugh at the
Lowel | Cbservatory in Flagstaff, Arizona is

A. Neptune
B. Callisto
C. Uranus
D. Mercury
E. Pluto



154. The presence of a planet or planets between the orbits of
Mars and Jupiter is predicted by

Kepl er's harnonic | aw

Newt on's | aw of gravitation

Bode' s | aw

Newton's first |aw of nmotion

All of the other answers.

moow>

155. The planets for which the relationship given by Bode's
law fails to give the approximate orbit size are

Uranus and Pluto

Pl ut o and Nept une

Mars and Neptune

Jupi ter and Neptune

OSOom>

156. The di scovery of asteroids depends on the fact that,
conpared to the background stars, asteroids
A. vary in brightness.
B. | ook brighter.
C. nove.
D. | ook bigger

157. The largest asteroid (mnor planet) has a diameter of
A. 1 kilometer - .6 mles
B. 1000 kiloneters - 600 mles
C. 100 kil onmeters - 60 mles
D. 300 kilonmeters - 180 mles
E. 20 kiloneters - 12 niles

158. The di aneters of npbst observed asteroids are
several hundred mles

anle or so

50-100 m | es.

over 1000 m | es.

100-500 mi | es.

moow»

159. The difference between an asteroid and a conet
is that
A. asteroids get closer to the Sun than conets do.
B. asteroids get farther fromthe Sun than conets do.
C. asteroids are smaller than the solid part of conets.
D. asteroids are larger than the solid part of conets.
E. no ices are on or near the asteroids' surface.

160. Ceres, although originally believed to be a major planet,
actually belongs to the group of objects called:

A. asteroids
B. neteorites
C. conmets

D. neteoroids



161. An asteroid or mnor planet consists nostly of
hydrogen and hel i um

dust

ice

rock

frozen gases

moow»

162. Halley's Conmet had been observed several times before
Hal | ey was born.
A. True
B. Fal se

163. The period of Halley's Conet is (in years) about

A. 145
B. 35
C. 76
D. 245
E. 93

164. Halley's Conmet returns to the Sun about once every 76
years. Therefore, its greatest distance fromthe Sun is
cl osest to the distance fromthe Sun of

A. Earth
B. Mercury
C. Mars

D. Pluto
E. Venus

165. One surprise fromclose-up observations of Halley's conet
was that the nucl eus

was nearly spherica

appeared to consist of only one piece

was covered with craters

was so dark

was so snall

moow»

166. If the distance fromthe Earth to the Sun is 1, then
comets making their first pass near the Sun arrive
froma distance of about

A. 100, 000
B. 1,000, 000
C. 100

D. 10,000

E. 1,000

167. Kepler's laws of notion inply that comets with highly
elliptical orbits will
A. spend nost of their tinme near the Sun
B. spend nobst of their time at great distances fromthe
Sun.
C. travel with a uniformvelocity.
D. be confined to the plane of the ecliptic.



168.

169.

170.

171.

172.

173.

174.

175.

Short-period comets

A. are larger than | ong-period conets.

B. are a result of Jupiter's gravitational field.
C. have only one tail

D. spend all their tine in the Qort cloud.

The tail of a conet generally

A. follows the conet.

B. points away fromthe Sun.

C. precedes the conet.

D. points toward the Sun

E. points toward the Earth.

What forces a comet's tail away fromthe head?
A. Heavier particles naturally go sl ower.

B. Lighter particles naturally go slower.

C. Gavitational pull fromthe Sun and pl anets.
D. The tail has a larger orbit around the Sun
E. Both radiation pressure and sol ar w nd.

If a comet is observed to have two tails, one rather
featurel ess and the other showi ng nmuch structure, we are
probably seeing a seperation of the dust fromthe gas

gi ven off by the conet.

A. Fal se

B. True

A "new' conet, nmeking its first pass by the Sun,
approaches the Sun on an orbit which is

A. somewhat eccentric, reaching the orbit of Neptune.

B. usually in the plane of the ecliptic.

C. about as circular as an asteroid's orbit.

D. a spiral, continually circling and approaching the
Sun.

E. very eccentric, reaching the linmt of the solar
system

The nucl eus of a conet is about i n radius.

A. 160 km- 100 mles
B. 1600 km - 1000 niles
C. 16 km- 10 niles

Which of the following is a snowball roughly ten mles
across?

A. supernova

B. conet

C. neteor shower
D. pl anet

A vast cloud or reservoir of conets has been proposed by
J.H Qort to be revolving around the Sun in a region
A. 50,000 to 150,000 A.U. fromthe Sun.
B. occupi ed by the nearest stars.

C. 50 to 100 A.U. fromthe Sun

D. just outside the orbit of Pluto.



176.

177.

178.

179.

180.

181.

182.

183.

VWi ch of the followi ng occurs in the Earth's atnmosphere?

A. lunar eclipses
B. supernova

C. meteor shower
D. conet

Met eors are usually best observed between
A. noon and sunset.

B. sunrise and noon.

C. sunset and m dni ght.

D. midnight and sunrise.

Which of the following is only visible for a few seconds?
A. lunar eclipse

B. conets

C. neteor

A fireball is

A. a large bright meteorite.

B. a large bright neteor.

C. a nore comon name for the head of a conet.

D. anot her nanme for ball |ightning.

The Perseid nmeteor shower results from
car bon di oxi de

conet debris

smal | m nor planets

fireballs

solar wi nd

moow»

If you were an astronaut on the dark side of the Mon and
your task was to count neteors, how many woul d you expect
to see in one hour?

about 100
many nore than on Earth
none

about the sane as on Earth
about a dozen

moow»

Whi ch type of nmeteorite is nbst common to see in nuseuns
and why?

A. stony; nost neteorites hitting Earth are stony.

B. iron; nost neteorites hitting Earth are iron.

C. iron; they |look unusual and don't crunble.

D. stony; they | ook unusual hitting Earth.

E. stony; they have an unusual |ow density for stones.

A neteor radiant is the

A. lumnous trail of a bolide.

B. point in the sky fromwhich a neteorite is seen to
fall.

C. brightest nmeteor of a shower of neteors.

D. point in the sky from which shower neteor trails
di ver ge.

E. radiation we receive from neteors.



184. The neteoroid which gives rise to an average naked-eye
met eor is about the size of
A. an atom
B. this classroom
C. a bowing ball
D. a grain of sand.

185. The Barringer neteor crater is a mle wide. The asteroid

which nade it was roughly __ wide.
A. 0.1 inch

B. 10 yards

C. 10 mles

D. 1 mllionth of an inch

E. 1 mle

186. \What effect of a nmeteor inpact nay have killed the
di nosaurs?

shock wave

being hit by small fragnments

dust bl ocki ng sunli ght

i ncreased ocean tides

a change in the Earth's orbit.

moow»

187. st meteorites cone from
conets
material ejected fromthe Moon.
asteroids
out si de our solar system

None of the other answers |isted here is correct.

moow»g

188. Meteorites are best seen
A. shortly before sunrise.
B. in nuseuns.

C. in Novenber.

D. shortly after sundown.

189. Which continent has been the best place to find
nmet eorites?

North Anerica

Africa

Asi a

South America

Antarctica

moow>

190. Wich of the following is now visible as a well-forned
crater?

Tunguska event

Barringer neteor crater

Ser pent Mound, OChio

Sudbury igneous conpl ex

OO0 wW>»



191. A faint glow, concentrated along the ecliptic and soneti nes seen

192.

193.

194.

195.

196.

197.

in the west as darkness falls or in the east just before it

light, is known as the
ecliptic light

M | ky Wy

Zodi acal |ight
ecliptic glow
asteroidal glow

moow»

VWhich of the following lists orders the regions of the

el ectromagneti c spectrum from shortest wavel ength to

| ongest wavel engt h?

A. infrared, visible, radio, ultraviolet, x-ray,
ganma- r ay

B. gamma-ray, x-ray, radio, ultraviolet, visible,
i nfrared

C. radio, infrared, visible, ultraviolet, x-ray,
ganma- r ay

D. gamma-ray, x-ray, ultraviolet, visible, infrared,
radi o

The wavel ength of red light is

A. of a higher frequency than that of blue Ilight.
B. longer than the wavel ength of blue |ight.

C. stronger than white light.

D. shorter than the wavel ength of blue Ilight.

The various wavel engths of radiant energy travel in

a vacuum at a speed which

equal s approxi mately 300,000 kil ometers per second.
is greater, the shorter the wavel ength.

varies inversely as the square of the distance.

is smaller, the shorter the wavel ength.

OSOm>

If a radar astronomer sends a radio pul se toward the sun
before being able to observe the reflected pul se com ng
back fromthe sun, he would just have tine to

bli nk his eyes.

serve a termas a U S. senator

read Tol stoy's "War and Peace".

have a cup of coffe and a doughnut.

OO0 wW>»

Si nce bl ue photons have nore energy than red photons,
they travel faster through space.

A. Fal se

B. True

Roenmer was able to estimate the velocity of light by
using two mrrors.

timng the velocity in water.

observing the Earth's rotation.

measuring the distance to the Sun.

observing Jupiter's satellites.

moow»
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198. The speed of light in a vacuumis
30, 000, 000, 000 km sec

18, 600, 000, 000 cm sec

18, 600, 000, 000 km sec

0. 00003 kni sec

300, 000 km sec

moowx

199. photon noves with a speed of roughly
193 mi/sec

186, 000 m /sec

681, 000 mi/sec

86, 000 mi/sec

1.93 billion ni/sec

moow>»>»

200. Letting light pass through two or nore cl osel y-spaced

slits is inportant because it denonstrates that waves
fromeach slit

produce the photoelectric effect.

interfere with waves fromother slits.

can produce absorption lines.

cause atonms to absorb the Iight.

travel at the same speed as waves from other slits.

moow»

201. Wen conparing water waves and |ight waves, we find that
A. only water waves interfere with each other.

B. only light waves display Doppler shifts.

C. only light waves can reflect off barriers.

D. only light waves interfere with each ot her

E. both spread out after passing through a narrow

openi ng.

202. The fact that |ight shows Doppler shifts indicates that
I ight can behave |ike particles.

red photons have | ess energy than bl ue photons.

the speed of light in a vacuumis a constant.

the energy of a photon depends on its frequency.

i ght can behave |ike waves.

moow»

203. The wave nature of light is denonstrated by
the fact |ight can have different colors.
spectral lines.

the photoel ectric effect.

reflection of light.

diffraction and interference of Iight.

moow>

204. The bending of |ight on passing froma nedi um of |ow
density to one of a higher density is called

refl ection.

refraction.

i nfraction.

diffraction.

di ssecti on.

moow»



205. Upon passing through a prisim blue light is refracted
(bent) nore than red |ight because in the prisim

red |ight has a | onger wavel ength than blue Iight.

bl ue light has greater energy than red |ight.

blue light is slowed nore than red Iight.

red light is slowed nmore than blue |ight.
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206. A sinple convex lens fornms the imge of a distant point
source at a place called the

focal |ength

obj ective

obj ect point

focal point
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207. If alens is used to collect starlight and form an i nage
of the star, the distance fromthe lens to the inmge is
called the
A. light-gathering power
B. magni gyi ng power
C. aperture
D. resol ving power
E. focal length

208. Wi ch conbi nation of |ens paraneters will give the
bri ghtest imge of a faint conet?
A. large dianeter, short focal |ength
B. small dianmeter, short focal |ength
C. large dianeter, long focal |ength
D. small dianmeter, |ong focal length

209. The primary purpose of a telescope is
A. to keep astrononmers off the streets at night.
B. to collect and focus |ight.
C. to break light into its conponent wavel engt hs.
D. to magnify.

210. For a given wavel ength of light, the thoretical resolving
power of a tel escope depends on the

di stance to the object under observation

di aneter of the objective.

bri ght ness of the object under observation.

magni fi cati on of the tel escope.

focal length of the objective.
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211. The bigger the primary lens or mirror in a tel escope,
the redder objects seen through it appear

the nore |ight the tel escope collects.

the farther away objects seen through it woul d appear
the bigger the area of the sky one can see at one
tinme.

None of the other answers is correct.

OO0 w>
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212. The objectives of the largest refracting tel escopes
cannot be as large as those of the |argest reflecting
t el escope because
light refracts differently in a very large |ens.
a very large I ens would sag under its own wei ght.
the tel escope tube woul d bend under the lens' weight.
we cannot make a | arge enough piece of clear glass.
different colors come to a focus at different places.

moow»

213. Spherical mrrors are not normally used in a tel escope
due to the fact

t hey cause spherical aberration.

they cause chronmmtic aberration.

t hey cause comm

they are hard to make.
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214. The world's largest refracting tel escope is |ocated at
whi ch observatory?

A. Cerro Tololo
B. Lick
C. Yerkes
D. Kitt Peak
E. Pal omar
215. The largest fully operating optical telescope in the U S
is the t el escope.
A. Lick
B. Yerkes
C. Keck
D. Pal omar
E. Lowel |

216. When | ooking at Mars through a tel escope, one sees the
i mage shimrering as a result of

turbul ence in the Earth's atnosphere.

defects in the eyepiece |ens.

dust storns on Mars.

convection currents in the atnosphere of Mrs.

Marti ans.
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217. Observatories are built at high altitudes to
A. reduce the effects of ozone.

B. reduce the effects of precession.

C. mininze atnospheric effects.

D.

get closer to the stars.

218. The nost inportant reason for placing telescopes in orbit

around the Earth is to

A. detect wavel engths that don't penetrate our

at nosphere.

B. avoid rotating telescopes to follow stars across the
sky.
avoid problems of light emtted by our atnosphere.
observe during the daytinme.
avoid interference of clouds.

moo



219. Ceres, the largest asteroid, has a dianeter of about
A 1 kiloneter - .6 mles
B. 100 kilonmeters - 60 mles
C. 20 kilonmeters - 12 mles
D 300 kilonmeters - 180 mles
E 1000 kil onmeters - 600 niles
220. One theory for the extinction of the dinosaurs is
A. a pl ague.
B. the collision of the Earth and a | arge neteoroid.
C. tidal heating due to the Mon
D. changing climte due to a hotter Sun
221. Most nmeteors are caused by material from
A. Jupiter.
B. asteroids.
C. Earth's Moon.
D. large noons of Jupiter
E. conets.

222. Solid particles orbiting around the Sun can sonetines be
seen as the

ecliptic light.

equi noxi al Iight.

Aurora Borealis

conetary gl ow.

zodi acal Iight.

moow >

223. Which of the following killed over 15,000 reindeer, and
produced a shock neasured around the worl d?

Sudbury i gneous conpl ex.

nmeteor of 63 million years ago.

Barringer neteor crater.

Tunguska event in Siberia in 1908.
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224. Periodic nmeteor showers are probably caused through
interaction of the Earth's atnosphere and debris from

A. conets.

B. asteroids.

C. the Sun.

D. neteorite.

E. Saturn's rings.

225. An exceptionally bright nmeteor, which can attract nuch
attention, is called
A a fireball
B. a neteoroid.
C. a sporad.
D. an onen.
E. a conet.

226. The | argest nunmber of neteors are seen
A. after mdnight.
B. at mi dni ght.
C. before nidnight.



227. Conets making their first pass close to the Sun have come
directly from

the regi on between Uranus and Neptune.

the Oort conet cloud, roughly 100,000 AU away.

orbits between Mars and Jupiter

ot her stars.

Jupi ter.

moow>

228. The best current nodels for a conmet consider themto be
made nostly of

dirt mxed with snow and i ce.

| oose, sandy grains.

rock.

pure hydrogen.

OSOom>

229. If a conet has two tails, one rather featureless and the
ot her showi ng nmuch structure,

bot h woul d probably have bright spectral 1ines.

one woul d probably be dust and the other gas.

both tails nust follow the comet through space

both woul d probably have dark spectral [ines.

only one tail would follow the conet through space.

moow»

230. Jupiter's famly of conets is a group of conmets which
were predicted by Swift in "Gulliver's Travel s".
contains three sets of twns.

have orbits conmparable in size to planet's orbits.
revol ve around Jupiter.

have unusual ly | ong and prom nent tails.

moow»

231. The quickest way to tell which way a conet is noving in
space is to renenber the tail always follows the head.
A. Fal se
B. True

232. Close-up photographs of the nucleus of Halley's conet
show it to

be considerably snaller than expected.

have a surface conposed of water ice.

be the darkest nmaterial yet discovered.

be shaped |ike a disk.

rotate very slowy, slower than Mercury.

moowp»

233. The objects conposed nostly of rock are the

A. Jovi an pl anets.
B. conets.

C. iron neteorites.
D. asteroids.

234. The largest asteroid

is about 1,000 km (600 nmiles) in dianeter

was di scovered in 1961.

is not nuch larger than a city block in size.

is equal in size to one of the Galilean satellites.
is in orbit about Jupiter

moow>»
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236.

237.

238.

239.

240.

241.

Bodes Law doesn't work for
A. Uranus and Pl uto.
B. Jupiter and Neptune.
C. Pluto and Neptune.
D. Mars and Neptune.
E. the Asteroids.
The asteroids nostly |lie between Mars and
A. Mercury
B. Uranus
C. Jupiter
D. Earth
E. Pluto
The rotation period of and asteroid is usually found from
A. variations inits reflected Iight.
B. Doppler shifts in its radar waves.
C. Doppler shifts in its spectral I|ines.
D. the strength of its infrared em ssion.
E. phot ographs taken by spacecraft.
Hal l ey was the first to see Halley's conet.
A. Fal se
B. True
Hall ey's Conet returns to the Sun about once every
A. 35 years
B. 256 years
C. 76 years
D. 93 years
E. 159 years
Hal l ey's Conet takes 76 years to orbit the Sun and Uranus
takes 84 years. Fromthis information we can calcul ate
that, conpared to the orbit of Uranus, Halley's conet has
an orbit
A. which stays close to the Sun
B. with a faster average speed.
C. with a larger sem -mgjor axis.
D. of about the sane shape.
E. with slightly smaller sem -major axis.
The di stance between the inmage that a distant object
forms and the lens (mirror) of a telescope is
the of the |ens.
A. focal length
B. secondary
C. objective
D. refractor
E

magni fyi ng power



242.

243.

244,

245,

246.

247.

248.

An advantage of a large reflecting tel escope over a
refractor of the same size is that the objective of a
refl ector

A. does not nmke the imge appear upside down.

B. has considerably nore |ight-gathering power.

C. has a greater mmgnifying power.

D. can be nmechanically supported across its back surface.
E. has better resolving power.

The main reason for using a parabolic mrror in a

te

OO0 m>

escope instead of a spherical one is
they reflect nore |ight.

spherical aberration can be avoi ded.
they are cheaper.

coma can be avoi ded.

i nkling of starlight is caused by

turbul ance in the Earth's atnosphere.

signals fromintelligent beings on other planets.
clouds in the ionosphere.

the sol ar w nd.

escopes are often placed on nountain tops so that the
escope will

| ook through | ess of the Earth's atnosphere.

be I ess affected by | ow tenperatures.

wei gh | ess, being farther fromthe center of the

Eart h.

be | ess affected by high w nds.

be able to detect x-rays from space.

The worl d's largest telescope with a lens for an

obj

moow»

ective is located at which observatory?
Cerro Tololo

Yer kes

Kitt Peak

Pal omar

Li ck

The | argest tel escopes used for observation in the
visible (optical) region of the spectrum

OSOom>

To

are reflecting tel escopes.

suffer fromchromatic aberration.
are refracting tel escopes.

are radi o tel escopes.

find the total mass of a visual binary, we need to

first find its

moow»

space velocity and apparent orbit.

true orbit and proper notion.

Doppl er shift and proper notion.

apparent nmagnitude and distance from Earth.
di stance from Earth and the apparent orbit.



249.

250.

251.

252.

253.

254.

255.

The primary reason for making tel escopes very large is
to gather as much Iight as possible.

to make sharp i mges.

to reduce the seeing effects of the atnosphere.
show col ors correctly.

to magnify greatly.

moow»

The color of light depends on its wavel ength.
A. True
B. Fal se

Whi ch of the following lists orders the regions of the

el ectromagnetic spectrum from | ongest wavel ength to

shortest wavel ength?

A. radio, infrared, visible, ultraviolet, x-ray,
ganma-ray.

B. gamma-ray, x-ray, ultraviolet, visible, infrared,
radi o.

C. ganma-ray, x-ray, radio, ultraviolet, visible,
i nfrared.

D. x-ray, radio, infrared, visible, ultraviolet,
ganma-ray.

E. infrared, visible, radio, ultraviolet, x-ray,
ganma-ray.

Roermer was able to estinate the velocity of |ight by
A. timng eclipses of the Mon

B. timng eclipses of Jupiter's satellites.

C. timng eclipses of the Sun

The speed of light in a vacuumis

A. 18,600,000 m | es/sec =3D 30, 000, 000 knt sec.

B. 30,000 kn’ sec =3D 18, 600 ni | es/ sec.

C. 18,600, 000, 000 mil es/ sec =3D 30, 000, 000, 000 knt sec.
D. 300, 000 knfsec =3D 186,000 m | es/ sec.

It takes light roughly
Eart h.

A. 2 hours

B. 30 seconds

C. 8 m nutes
D
E

to go fromthe Sun to the

1 second
1 year

The Doppl er Effect predicts that the wavel ength of |ight
froma source noving towards you will be __ and the
frequency will be

A. increased; increased

B. decreased; increased

C. decreased; decreased

D. increased; decreased
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257.

258.

259.

260.

261.

262.

VWhen a wave passes through a narrow opening, the wave
subsequently spreads out. This is called

reflection.

di spersi on.

i nterference.

di ffraction.

refraction.

moow>

The phenonmenon of refraction is the __ of a light beam
as it passes slantwise froma nedium of one density into
medi um of anot her density.

A. weakeni ng

B. bendi ng

C. dispersion

D. reflecting

Upon passing through a lens blue light is refracted
(bent) nore than red |ight because in the |ens

A. red light is slowed nore than blue light.

B. blue Iight is slowed nore than red |ight.

C. blue light has greater energy than red light.

D. red light has a | onger wavel ength than blue |ight.

The hi gher the frequency of I|ight

A. the greater its velocity in a vacuum
B. the longer its wavel ength.

C. the redder it will be.

D. the shorter its wavel ength.

A neteor shower is naned after the constellation
containing its

A. radi ant.

B. asteroid.

C. comet.

D. nickel -iron.
E. pl umbi ng.

The neteoroid which gives rise to an average naked-eye
nmeteor is about the size of

A. a nol ecul e.

B. Shaquille O Nea

C. a grain of salt.

D. a basketball

One advantage of a reflecting tel escope conmpared to a
refracting telescope is that the reflecting tel escope
can see the far side of the Mon in daytine.

nore easily focuses all wavel engths at the sane pl ace.
can be used only at prime focus.

doesn't need cl eaning as often

OO0 wW>»
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265.
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267.

268.

269.

270.

The best place to put a ground-based observatory is on a
mountain in a location where the climate is

A. cold
B. wet
C. dry
D. toxic
E. hot

| saac Newt on di scovered that sunlight

causes interference.

behaves |i ke waves.

is only a dream at MsU

is made up of all the colors of the rainbow
causes skin cancer.

moow>

| saac Newton showed that |ight of a particular color
does not show refraction properties.

does not behave like a wave.

does not have the ability to refract.

cannot be seperated into conponents of other colors.
is prettier than light of another col or

moow»

| saac Newt on invented

A. the reflecting tel escope.
B. fig-filled cookies.

C. the prism

D. the refracting tel escope.

The el ectrical charges on the proton and electron are
A. of unequal strength but same sign.

B. of equal strength but opposite sign.

C. both positive.

D. respectively, negative and positive.

Atons are classified as different elenments according to
t he nunber of

neutrons in the nucl eus.

protons in the nucl eus.

el ectrons in the nucl eus.

protons and neutrons in the nucleus.

el ectrons surroundi ng the nucl eus.

moow»

ecul es are forned when two or npre atons
share el ectrons.

share nucl ei.

exchange nucl ei .

drogen, the sinplest of the chenmi cal elenents, consists

a single electron revol ving around a single el ectron.
a single proton revol ving around a single el ectron.

a single electron revol ving around a single neutron.
a single electron revol ving around a single proton.
None of the other answers.
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272.

273.

274.

275.

276.

277.

Th
A
B
C.
D

A
e

e particles found in the nucleus of an atom are
el ectrons and protons.

el ectrons and neutrons.

el ectrons, neutrons and protons.

protons and neutrons.
certain anpunt of energy is added to an atomto lift an
ectron fromone orbit to another. |[If the electron then

goes back to the initial orbit,
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a smaller anpunt of energy is rel eased.

the same anount of energy must be added again
a greater anount of energy nust be added agai n.
a |larger amount of energy is rel eased.

the sane anount of energy is rel eased.

ch force hol ds peopl e together?
strong nucl ear

gravity

weak nucl ear

el ectromagneti c

atom can absorb light if the energy of the |ight

is less than that of a proton.

noves an electron to a |ower orbit.

equal s the energy difference between el ectron orbits.
is less than that of an el ectron.

exceeds the energy difference between el ectron orbits.

en an el ectron junps spontaneously froman outer orbit
an inner orbit,

a photon is enmtted.

the el ectron gains energy.

the atomis said to be ionized.

the el ectron changes its atom ¢ nunber

a photon is absorbed.

you made a novie of an atom absorbing |ight, and
ayed the novie backwards, it would show an atom
absorbing |ight.

bei ng ioni zed.

r econbi ni ng.

emtting light.

violating the | aws of physics.

en an atomenits a photon in a given spectral |ine,
energy of the photon is determ ned by

the distance fromthe atomto the observer.

whet her the electrons nove to a smaller or |arger
orbit.

the tenperature of the atom

the speed of the atom across the |ine of sight.
the energy | ost by the el ectron changing orbits.



278.

279.

280.

281.

282.

283.

284.

285.

The | arger the energy difference between two atom c
orbits of an electron, the

O0w>

The positions

nore the atom becones an i sotope.

greater the change in the charge of the atom
greater the wavel ength of the emtted Iight.
shorter the wavelength of the emtted |light.

are primarily influences by

A. the nunmber of neutrons in the nucleus.

B. the nunber of electrons orbiting the atom

C. the nunber of isotopes present.

D. the mass of the nucl eus.

Conpared to spectral lines of heliumgas, the spectra
lines of hydrogen gas

A. are nore likely to be absorption |ines.

B. have conpletely different wavel engths.

C. are nore likely to be enission lines.

D. are shifted to shorter wavel engths.

E. appear fainter.

If an electron is conpletely detached froman atom
A. the atomis at absolute zero.

B. the atomis an isotope.

C. the atomis ionized.

D. the atomis in its ground state.

lons are atons with

moow»s DOwW»

fewer el ectrons than protons.

nore el ectrons than protons.

a different nunber of electrons than protons.
no el ectrons.

at "shifts" when we have a Doppler shift?

rotation axis of a spinning body.
direction

wavel engt h

speed

None of the other answers is correct.

Radi al velocity is the speed

The spectral lines of a star are observed to be shifted

of radi o waves.

away fromthe center of a circle.

of the rimof a wheel

toward or away fromthe observer.

None of the other answers are correct.

toward the blue. Therefore

the star is rather cool.

the star is approaching us.
the star is very hot.

the star is receding fromus

of the spectrumlines enmitted by an el enent



286. A continuous spectrumis formed by
A. a glowi ng netal.

B. all of the other answers.
C. the tungsten filanment of a light bulb
D. the photosphere of the Sun.
287. An absorption-line spectrumis formed by
A. a glowi ng gas at constant tenperature
B. a glow ng netal.
C. a cool gas between the observer and a hot dense body.
D. a hot gas in front of a cool dense source of
radi ati on.
E. None of the other answers.

288. The spectrum of a cloud of glowi ng gas seen against a
dar k background woul d show
A. dark (absorption) |ines.
B. either bright or dark lines, depending on distance.
C. bright (em ssion) lines.
D. a Doppler shift.
E. a continuous spectrum

289. Tenperature is related to the of atons.
si ze

densities

atom c wei ght

mass

speed

moow»

290. Stefans' |aw states that the anobunt of energy radi ated by
each square centinmeter of a body is

proportional to its tenperature.

proportional to the cube of the tenperature.

proportional to the fourth power of its tenperature.

proportional to its distance.

proportional to the cube of the wavel ength.

moow»

291. The wavel ength at which the maxi mum energy i s radi ated
froma black body is
A. independent of the tenperature.
B. directly proportional to the fourth power of

the tenperature.

i nversely proportional to tenperature.

directly proportional to tenperature.

proportional to the inverse square of tenperature.

moo

292. a glow ng black body gets hotter, what happens to its
or and what happens to the brightness of the red |ight
emts?

color gets nore red; all colors get stronger

color gets nore blue; all colors don't change.

color gets nore blue; all colors get weaker

color gets nore blue; all colors get stronger

color gets nore red; all colors get weaker

moowW>»Z9 2
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294.

295.

296.

297.

298.

The easiest way to discover the chenical conposition of
the Sun is to

A. send a space probe to the solar surface to take a
sanpl e.

measure the lines in the Sun's spectrum

observe the Doppl er shift by nmeans of radar waves.
measure how bright the Sun appears.

study the formation of solar flares.

moow

The lum nosity of a star

is the rate a which it radiates energy.

can be neasured only if the star is ten parsecs away.
was first introduced by Hipparchus.

usually is greater for stars with |arge proper notion.
depends upon the distance to the star

moOowp

The nost inportant reason for measuring distances to

stars is to

A. find spectral types for stars.

B. find out what direction clusters of stars are noving
in.

C. see how many stars could influence the Qort conet
cl oud.

D. convert radial velocity to space velocity.

E. determ ne how | um nous they are.

From a star's parallax and brightness, one can find the
star's

spectral type

space vel ocity.

[ um nosity.

tangential velocity.

proper notion.

moow>
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two stars have the same luminosity, the cooler star
| have a

greater distance.

| ar ger Doppl er shift.

bl uer col or.

fai nter apparent nmgnitude.

| arger dianeter.

moOw>»s=

There are three stars which are all at the sane distance
and are the sanme size. Star Ais 5000 degrees, star Bis
8000 degrees and star Cis 10,000 degrees. Wiich is

bri ghtest?
A. star B
B. star A
C. They are all equally bright.
D. star C



299. The redder a star is,

t he younger it is.

the lower its surface tenperature
the denser it is.

the larger it nust be.

the smaller it nust be.
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300. The nmmin reason the pattern of stellar spectral |ines
changes from one spectral type to the next is the
A. di aneter changes.
B. tenperature changes.
C. absol ute magni tude changes.
D. conposition changes.

301. A yellow star like the Sun has a surface tenperature of
(in degrees K)

A. 20, 000
B. 10,000
C. 15, 000
D. 3,000
E. 6,000

302. The letters classifying the spectral sequence of stars
fromblue to red (high tenperature to |low tenperature) is
OBAFKMG
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303. Knowing only the color of a star, one can often estinmate
the star's

A. radial velocity
B. mass
C. luminosity
D. apparent magnitude
E. tenperature
304. The nobst abundant chem cal elenments in a star's
phot osphere wi Il al nbost al ways give the strongest spectra
lines in the spectrum
A. True
B. Fal se

305. As we |l ook at the stars hotter than spectral class A the
hi gher the tenperature, the weaker the hydrogen spectra
lines. Why?

Al l hydrogen atons have electrons in the first orbit.

Very hot stars have converted hydrogen to helium

Strong heliumlines cover the hydrogen |ines.

Too nmuch of the hydrogen is ionized.

The hydrogen is used to form nol ecul es.

moow>»
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307.

308.

309.

310.

311.
due to the Earth's revolving is known as

312.

The rel ative strengths of absorption lines in stellar
spectra, considered fromhot type to cool type, would
show maxi ma in which of the foll ow ng sequences?
hydrogen, neutral helium ionized helium

metal s, nol ecul es, helium

neutral metals, hydrogen, helium

i oni zed helium hydrogen, nolecul es

onw»

If a star has very weak hydrogen lines but strong |ines
of nolecules inits spectrum it should be a

have bl uer col or.

be I arger.

have fainter absol ute magnitude.

be farther away.

fairly cool star.

moOowp

As a general rule the nore conplex a star's spectrum
appears to be

the cooler it is.

the older it is.

the greater its density.

the hotter it is.

the higher its velocity.

moow>

If we conpare the spectra of two stars of the sane
tenperature but nuch different lum nosities, the star
with the higher luminosity is likely to have

nore splitting of its lines by its magnetic field.
narrower (less fuzzy) lines.

spectral lines that are easier to see.

stronger lines from nol ecul es.

lines nore broadened by its rotation

moow»

The nearest star other than the Sun is roughly
years away.

A. 2,000, 000
B. 4

C. 60

D. 100, 000
E. 1

The change in apparent |ocation of an object in the sky

Syzygy
precessi on.
paral | ax.
perturbation.
nut ati on.

moow»

The greater the distance of a star, the smaller is its
rotation.

par al | ax.

peri od.

t enperat ure.

[ um nosity.

moow>»
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315.

316.

317.

318.

319.

If the parallax of a certain star is neasured to be 0.1

seconds of arc, its distance is

A. 10 parsecs

B. 0.1 astronom cal units

C. 1 parsec

D. 0.1 parsec

E. 10 astrononical units

Paral | ax can be used to neasure distances as |arge as
_____ parsec reliably.

A. 200

B. 1

C. 60

D. 4

E. 100, 000

The apparent change in position of the foreground star

agai nst the background stars in photographs taken at
ti mes seperated by one year would include or show only

A. secul ar notion

B. parallax and proper notion

C. proper notion

D. parall ax

Wth know edge of a star's brightness and | um nosity, one

can conpute its

A. distance

B. radius

C. surface gravity

D. tenperature

E. mass

The nost sinply constructed atom consisting of a single

proton plus one orbiting electron, is

A. neutral helium

B. doubly ionized helium

C. neutral hydrogen

D. ionized hydrogen

The factor which distinguishes one el enent from another is

A. the nunber of protons

B. the number of ions

C. the size

D. the nunber of neutrons

The neutral subatomic particle which has a mass nearly
t he

same as that of a proton is the

A. neutrino

B. electron

C. photon

D. neutron



320. The nucl eus of atoms other than hydrogen are conposed of
protons, neutrons and el ectrons

protons and neutrons

protons and neutri nos

protons and el ectrons

el ectrons and neutrons
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321. What force holds an electron in orbit in the hydrogen atonf
A. The attraction of |ike electrical charges.

B. The attraction of opposite electrical charges.

C. The gravity of the proton.

D. A magnetic field.

E

It needs no force to stay in orbit.

322. What is necessary for the strong nuclear force to hold
t oget her two protons?

The protons nust have a | ow tenperature

The protons nust become neutrons.

The protons nust have opposite charge.

The protons nust be noving slowy.

The protons nust be very cl ose together

moow»

323. The greatest proportion of the mass of the atomis found
A. in the neutrons.
B. in the el ectrons.
C. in the protons.
D. in the nucl eus.

324. Atonms mmke spectral |ines because
A. electrons have only certain allowed orbits.
B. photons have only certain allowed orbits.
C. speed of light in a vacuumis a constant.
D. light consists of waves.

325. If we conpare two stars of different tenmperature, the
hotter star A always emts nore energy from each unit
area
of surface.
B. al ways has higher lum nosity.
C. always | ooks brighter as seen from Earth.
D. always will be larger.

326. The difference between a normal atomand its ion is the

fact that the ion

A. has nore static electricity in its nucleus.

B. doesn't have the usual nunber of electrons for that
atom

C. is nmoving nore slowy than a normal atom

D. weighs nore than the atom

E. None of the other answers is correct.



327. W don't see spectral lines froman ordinary incandescent
[ight bulb because the glow ng filament
A. would only give bright (em ssion) |ines.
B. has its atonms so close together their structures are
di storted.
C. is made from atons which never give spectral lines.
D. would only give dark (absorption) lines.
E. None of the other answers |listed here is correct.

328. A black body emits an anpunt of radiation fromeach unit
area of its surface that is proportional to
A. the fourth power of its absolute tenperature.
B. the inverse square of its absolute tenperature.
C. the cube of its tenperature divided by the mmss.
D. the fourth power of the wavel ength.

329. As an object gets hotter, the average wavel ength of I|ight
it emts has a shorter wavel ength. Wy?

—

A. Atons change col or when heat ed.

B. More violent atonmic collisions create higher energy
phot ons.

C. More light is given off.

D. Shorter wavel engt hs have | ess energy.

E. None of the other answers is correct.

330. If we conpare several objects at the sane tenperature,
all glow ng because they are hot, the one that emits the npst
[ight fromeach unit area of surface will also
A. appear faintest.
B. absorb light hitting it nost efficiently.
C
D

appear reddest.
appear bl uest.

331. In the particle picture of light, light particles are
called ___ and have energy associated with the
in the wave picture.

A. photons, wavel ength
B. photons, wavehei ght
C. electrons, frequency
D. neutrons, wavel ength
E. protons, speed
332. Matter has a dual wave/particle nature just as |ight
does.
A. Fal se
B. True

333. An electron occupies only certain orbits in an atom
because of its

age

negati ve charge

particle nature

snobbery

wave nature

moow»



334.

The radii of stars other than the Sun can be neasured

froma study of

335.
f

336.

337.

338.

eclipsing binary stars
their velocities

vi sual binary stars
spectroscopi ¢ binary stars
vari abl e stars
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To find the total nass of a visual binary, we need to

rst find its

A. true orbit and proper notion.

B. Doppl er shift and proper notion.

C. distance from Earth and the angul ar size and period of
its orbit.

D. apparent nmgnitude and di stance from Earth.

E. space velocity and apparent orbit.

In an eclipsing binary, the deeper (less bright) eclipse
occurs when the star is being eclipsed.

A. nore massive
B. nore | uni nous
C. hotter
D. larger
E. smaller

Wi | e observing the spectrum of a distant star, an
astrononer notices that every few hours each spectra

ine splits and becomes two. It can be concl uded

A. there are really two stars that orbit each other
B. the star is noving toward the Earth.

C. the astrononer has periodic fuzzy vision

D. the star is pulsating in size.

If a stellar spectrum has strong hydrogen |ines and

strong mol ecul ar lines, then probably the star

339.

340.

A. is hotter than the Sun, but not extrenely hot.
B. is seen behind a dust cloud.

C. has an unusual chemi cal conposition

D. is really a double star

E. is quite cool

The first double stars were discovered by
A. Newt on

B. Bradl ey

C. Hersche

D. Copernicus

E. Galileo

The study of binary stars is inportant because it allows

us to neasure

tenperature of stars.

absol ute nagnitude of stars.

paral | axes and proper notions of stars.
di stances of stars.

masses of stars.

moow>»



341. In units of the Sun's dianeter, stellar diameters range
from about
A. 1000 to one one-hundredth
B. 100 to one-tenth
C. 10 to one-half
D. 5 to one

342. The mass-lum nosity |law for main sequence stars is based
on accurate mass determ nations for __ stars.
A. several thousand
B. | ess than one hundred
C. about ten

343. The npst nmmssive stars observed are about
A. 8000 tinmes the mass of the Sun
B. 80 tinmes the mass of the Sun
C. 800 tinmes the mass of the Sun
D. 80,000 tinmes the mass of the Sun.
E. 8 tines the mass of the Sun.

344. The Hertzsprung- Russell diagram shows the relation
between __ of the stars.
A. lum nosity and tenperature
B. period and |um nosity
C. distance and lum nosity
D. radial velocity and spectral type

345. In an H-R diagram one plots a star's mass against its
t enperature.
A. Fal se
B. True

346. The stars in the diagonal band running fromthe upper
left to the lower right in the H R Diagram are known as

gi ants.

mai n sequence stars.

white dwarfs.

supergi ants.

All of the other answers are correct.

moow»

347. The mmin sequence is a sequence of surface tenperature.
What ot her physical property of a star varies
conti nuously along the mai n sequence?
mass
rotational velocity
chemi cal conposition
age
extent of the corona

moow»

348. The npbst |lum nous stars on the main sequence are the
ol dest.

| east dense of all stars

| ongest |ived.

cool est .

nost massive.

Mmoo



349.

350.

351.

By a star's position on an H R diagram we can determ ne
its

A. lum nosity, surface tenperature, and size.
B. di stance, apparent brightness, and nass.
C. age, chem cal conposition, and lum nosity.
D. age, luminosity, and distance.

E. color, distance, and chem cal conposition.
The | argest stars are found in which corner of the HR
di agr anf

A lower left

B. upper right

C. center

D. upper |eft

E. lower right

Where would you | ook on an HR diagramto find a very

smal | star with very high density?

A. below the main sequence
B. above the main sequence
C. near the center of the nmain sequence
D. near the upper end of the nmmin sequence
E. near the |lower end of the nmmin sequence
352. The nethod of spectroscopic parallax is used to find the
____of a star through know edge of its __
A. distance; radial velocity
B. distance; parall ax
C. distance; spectral type
D. mass; lum nostiy
353. W& can obtain the distance to a cluster of stars hy
conparing an H R di agram for nearby stars with the
cluster's
A. spectral type-color diagram
B. lum nosity-proper notion diagram
C. color-lumnosity diagram
D. proper notion-tangential velocity diagram
E. color-brightness diagram
354. The Sun is a
A. blue star
B. giant star
C. mmin sequence star
D. white dwarf star
E. supergiant star
355. The stars which lie closest to the Sun in space are
nostly

| arger than the Sun.

much nore | uni nous than the Sun.

| ess | um nous and cool er than the Sun.
younger than the Sun.

hotter than the Sun

Mmoo



356. The nobst abundant element in the Sun is

A. helium
B. oxygen
C. hydrogen
D. carbon
357. The spectral lines of a star are observed to be shifted

to | onger wavel engths than those neasured for a source at
rest. Therefore, A the star is noving away from us.
B. the star is approaching us.
C. the star is very hot.
D. the star is rather cool.

358. Studying the spectrumof the Sun can give no infornmation
about its

speed toward or away fromthe Earth.

di st ance.

chem cal conposition.

magnetic fields.

None of the other answers is correct.

moow»

359. Suppose a star's parallax and brightness have been
nmeasured. It is then possible to calculate
A. the density and | um nosity.
B. its tenperature.
C. the distance and proper notion.
D. the distance and |um nosity.

360. Wth know edge of a star's brightness and |unminosity, one
can conpute its

di stance

t emper ature

radi us

| ar ger Doppl er shift

cool er surface tenperature

moow>»

361. W& see absorption lines fromdifferent atonic elenments in
the spectra of stars with different surface tenperatures
because
A. conposition of stellar surfaces depends on =

t emper at ure.

B. potential energy is converted to kinetic energy.
C. excitation and ionization depends on tenperature.
D. a star's col or depends on tenperature.

362. The basic cause of the different spectral classes is
[ um nosity

surface tenperature

conposition

pressure

age

moow»



363. The letters classifying the spectral sequence of stars
fromblue to red (low tenperature to high tenperature) is

A BAFKGMO
B. OBAFKMG
C MKGFABO
DD MGKFAOB
EE OBAFGKM

364. The lum nosity of a star

is how bright it appears in the sky.

is greater for stars near the sol ar apex.
depends on the star's parall ax.

is the rate it radi ates energy.

is fainter the nore distant the star.

moow>

365. The relative strengths of absorption lines in stellar
spectra, considered fromcool type to hot (late) type
woul d show maxi ma i n which of the foll owing sequences?

netal s, nol ecules, helium

neutral metals, hydrogen, helium

hydr ogen, neutral helium ionized helium

nol ecul es, hydroge, ionized helium

i oni zed helium hydrogen, nol ecul es.

moow>

366. If one star has strong |ines of nolecules and the second
star has no nolecular lines but strong hydrogen |ines,

then the first star nust

be cool er.

be | arger.

have a fainter absol ute nmagnitude.

be farther away.

have a bl uer col or.

moow»

367. As a general rule the nore conplex a star's spectrum
appears to be

the greater its density.

the cooler it is.

the higher its velocity.

the hotter it is.

the older it is.

moow»

368. The nearest star other than the Sun is roughly

i ght
years away.
A. 100, 000
B. 4
C. 2,000, 000
D 1
E. 60



369. Conpared to a giant star of the same spectral class, a

mai n sequence star will have
A. higher lumnosity.
B. broader (or fuzzier) spectral Iines.
C. brighter apparent magnitude.
D. cool er tenperature.
E. lower density.

370. If a star has a parallax of one-eighth of a second of
arc, it is at a distance of

one-ei ght h parsec.

one-ei ghth |ight years.

206, 265 astronom cal units.

ei ght light years.

ei ght parsecs.

moow>

371. The greater the parallax of a star, the smaller its
absol ute magni tude

tenperature

space vel ocity

radi al velocity

di st ance

moow»

372. In an eclipsing binary, the deeper (less bright) eclipse
al ways occurs when the |arger star is being eclipsed.
A. True
B. Fal se

373. To find the total mass of a binary star, we nust know the
size of the orbit which we get fromthe angul ar size of
the orbit and the binary star's
bri ght ness
Doppl er shift
proper notion
di st ance

o0 m>»

374. 1f a star's spectrum has both ionized heliumlines and
carbon nonoxi de |ines, then probably the star

has quite unusual chenical conposition

is seen behind a dust cloud.

is a binary star.

is quite cool

is hotter than the Sun, but not extrenely hot.

moowp»

375. The type of binary star for which information about the
di ameters of the conponents is derived is a(n)

eclipsing binary

astronetric binary

spectroscopi ¢ binary

nmul tiple star

vi sual binary

moow»



376. If we observe a periodic change in the wavelengths in a
star's spectrum probably the star is

very hot.

anong the closest stars to the Sun.

rotating rapidly.

a nenber of a binary system

actually a pl anet.

moow»

377. The study of binary stars is very inportant in astronony
because it makes possible the npst accurate determ nation
of

t he space notions of the stars.

t he apparent magnitude of the stars.

the masses of the stars.

Al'l of the other answers are correct.

OSOom>

i abl e masses have been neasured for

A. nost faint stars.

B. all stars which are in binary systens.
C. all of the nearer stars.
D

E

378. Re

nost bright stars.
only about 100 stars.

379. The npst nmmssive kind of stars known have mass in sol ar
units of around

A. 107
B. 10
C. 80
D. 1/10
E. 1000
380. The Hertzsprung- Russell diagram shows the relation =
between of the stars.
A. size
B. lum nosity
C. tenperature and col or
D. apparent brightness and di aneter

381. In an HR diagram a star's His plotted against its R
A. True
B. Fal se
382. Most of the stars on the H- R diagram bel ong to which
group?
A. white dwarf
B. red giant
C. mmin sequence
D. super giants

383. In following the main sequence on the H-R diagramin the
direction of increasing tenperature, one is also
foll owi ng a sequence of
i ncreasi ng percentage of hydrogen
i ncreasi ng age
i ncreasi ng nmass
decreasi ng nass

Oom>»



384. A relationship between and hol ds for main

sequence stars.

period, |um nosity
t enperature, period
mass, period
period, radius
mass, |lumnosity

moow»

385. Red supergiants on the H- R di agram are | ocated

A. in the | ower right hand corner
B. on the upper right side.
C. in the mddle
D. on the far upper left side.
E. in the lower left hand corner

386. Which of the follow ng stars would be the | argest?
A. luminosity of 1 unit, tenperature of 3000 degrees
B. lumnosity of 10 units, tenmperature of 6000 degrees
C. luminosity of 10 units, tenperature of 3000 degrees
D. lumnosity of .1 units, temperature of 3000 degrees
E. lumnosity of 1 unit, tenperature of 6000 degrees

387. Where would you | ook on an HHR diagramto find a star

with very | ow average density?

A. near the upper end of the nain sequence.

B. near the center of the main sequence.

C. above the mmi n sequence.

D. bel ow the main sequence.

E. near the |Iower end of the main sequence.
388. The distances of the stars can be inferred froma study

of their

A. velocities in the |ine of sight.

B. spectrum and apparent bri ghtness.

C. richness of spectrum

D. apparent brightness.

E. None of the other answers is correct.

389. If a color-brightness diagramof a cluster of stars is

conpared to an H- R di agram of stars around us,
the conparison to find the cluster's

Mass.

si ze.

nmetal content.

space velocity.

di st ance.

Mmoo

390. The Sun is an exanple of

a typical giant star.

on of the intrinsically bright stars.
a comon mai n sequence star

a rapidly evolving star

a long period variable star

moow>»

we can use



391. If we take a census of the 37 nearest stars, we find that
the Sun is
A. one of the | east |um nous.
B. one of the npbst | um nous.
C. about average with regard to lum nosity.

392. The chem cal conposition of the Sun, by weight, is about

A. 75 percent carbon, 25 percent helium

B. 50 percent metals, 50 percent helium

C. 50 percent netals, 50 percent hydrogen

D. 73 percent hydrogen, 25 percent helium 2 percent
ot hers.

E. 75 percent helium 20 percent hydrogen, 5 percent
ot hers.

393. The locations of all but a few of the stars in the solar
"nei ghbor hood" on the H-R di agram are
A. in the Supergiant Region.
B. on the mai n sequence.
C. in the Wite Dwarf Region
D. in the HR Bl ock

394. Cecelia Payne- Gaposhkin studi ed spectra of stars of
various colors and concluded not only that star spectra depended
primarily on tenperature but that the conpositions of the
stars
A. are virtually the sane.
B. vary greatly with tenperature.
C. cannot be measured.
D. are primarily of iron when cool and hydrogen when hot.

395. The very high pressure inside the Sun does not blow the
Sun apart because of the

A. nucl ear reactions going on there.
B. Sun's neutrino enission.
C. Sun's nmmgnetic field.
D. Sun's rotation
E. inward force of gravity.
396. The age of the Sun is about
A five trillion years.
B. five billion years.
C. five thousand years.
D. five mllion years.
397. The tenperature in the center of the Sun is ___ degrees
K
A. 15 billion.
B. 15 hundred.
C. 15 thousand.
D. 15.
E. 15 mllion



398. The estimated age of the Sun | eads one to believe that
the sol ar energy source is
A. gravitational contraction.
B. burning of coal
C. uranium fission.
D. hydrogen fusion.

399. Northern Lights result from

A. sunlight shining on the Earth's north polar cap
B. charged particles fromthe solar wind hitting the
upper atnmosphere of the Earth.

C. the burning of hydrogen high in our atnosphere.

D. light fromflares hitting the Earth's upper

at nosphere.

E. lightning discharges high in our atnosphere.

400. The source of energy froma nuclear transformation
derives froma tiny loss of nmass (n) in that transfornmation
and the conversion of that mass loss into energy (E)
according to the rule __ .

("c" is the velocity of light.)
A. c equals mtinmes E-squared
B. E equals mtines c-squared
C. E equals c tinmes msquared
D. mequals E tinmes c-squared

401. The follow ng energy sources occur in the core of the Sun

during its pre-main sequence, nmin sequence, and red

ant stages respectively:

A. hydrogen fusion, heliumfusion, carbon fusion.

B. hydrogen fusion, gravitational contraction, helium
f usi on.

C. helium fusion, hydrogen fusion, carbon fusion

D. cosmic rays, gravitational contraction, hydrogen

fusi on.

E. gravitational contraction, hydrogen fusion, helium
fusi on.

g

402. Why does the conversion of heliumto carbon require a
hi gher tenperature than the conversion of hydrogen to
hel i unf?

A. Helium doesn't ionize as easily as hydrogen.

B. Carbon nore easily fornms a bl ack body.

C. Heliumgas is | ess dense than hydrogen.

D. Heliumgas is nore dense than hydrogen.

E. The repul sion of like charges is stronger for helium
403. Which type of light is used to observe young stars being

born?

A. ultraviol et

B. gamma-ray

C. radio

D. visible

E. infrared



404.

405.

406.

407.

408

409.

410.

wher e

Stars are probably being born in regions rich in

A. gl obul ar clusters.

B. dust and gas.

C. heavy el enments.

D. red giants.

E. planetary nebul ae.

A protostar becomes visible due to the energy rel eased by
A. nuclear fission only.

B. nucl ear fusion only.

C. both nuclear fusion and fission

D. gravitational contraction.

E. gravitational expansion.

The order of the stages of evolution a star |ike our Sun
goes through is

A. red giant, white dwarf, nmin sequence, proto-star

B. proto-star, white dwarf, main sequence, red giant.

C. red giant, main sequence, proto-star, white dwarf.

D. proto-star, red giant, main sequence, white dwarf.

E. proto-star, nmain sequence, red giant, white dwarf.
The hi ghest mass that a star has on the nmmin sequence is
set by the point where the

A. age of the star is older than the age of the universe.
B. central tenperature causes heliumto form carbon.

C. radiation is so strong it converts heliumto hydrogen
D. central tenperature barely can cause hydrogen to fuse.
E. lum nosity prevents nore mass from col | ecti ng.

The |l ower end of the main sequence is set by the point

A. a star's core can just barely have hydrogen fusion.

B. hydrogen stays in a liquid form

C. stars are too faint for us to see

D. gravity could nmake the star contract.

E. internal pressure would blow the star up

The cluster turn-off point is

A. hotter for older star clusters.

B. used to find the ages of stars in a cluster

C. located near the MIky Way in the sky.

D. located at the cluster's antapex in the sky.

E. located at the cluster's apex in the sky.

The npst massive stars

live the | ongest.

have the shortest lives.

have fewer planets.

have the greatest nunber of planets.
have | arge proper notions.

moow»



411. Different stars appear at different places on the main
sequence. What fundanental physical quantity causes
these stars to be different?

moow»

age

bri ght ness

mass

tenperature at the surface
col or

412. The characteristic which makes all main sequence stars
different fromall other stars is that main sequence

stars
A. are the smallest stars.
B. convert hydrogen to heliumat their cores.
C. occur in clusters.
D. have few spectral |ines from heavy atons.
E. are fairly young.

413. The Sun's location on an HR diagramis not on the
zero-age mmi n sequence because the Sun has

A
B
C.
D

converted some of the hydrogen in its core to helium
too nmuch pressure in its core to bal ance.

converted the heliumin its core to carbon.

the sane conposition in the core as in the

phot osphere.

E

not yet reached the zero-age mai nh sequence.

414. Unlike a main sequence star, a red giant at its center

may

moow>»

be fusing

carbon into |ead.

heliuminto carbon.

hydrogen into helium

iron into uranium

nothing. All fusion will have stopped.

415. The best candi dates for pre-main sequence stars are the

moow»

red giants

RR Lyrae stars
T-Tauri stars
Cephei d vari abl es
pl anet ary nebul ae

416. A star cluster whose H R diagram has a mai n sequence
whi ch has only very cool stars mnust be

A

B
C.
D

very ol d.

very young.

very far away.
in a spiral arm

417. A star cluster whose H R diagram has a main sequence
whi ch includes very hot stars nust be

A
B
C.
D

a gl obul ar cluster.
very far away.

very young.

very ol d.



418. A star with nmass ten or twenty tinmes the Sun's mass wil |
probably becone, after it is a red giant or supergiant, a

A. supernova

B. T-Tauri star.
C. nova.

D. white dwarf.

419. As our gal axy ages the abundance of heavy elenments in the
interstellar nmediumwll
A. decrease.
B. remain the sane.
C. increase.
420. lron, and el enents heavier than iron, were produced in
A. main sequence stars.
B. supernovae.
C. bl ack hol es.
D. red giants.
E. white dwarfs.

421. Listed in the order of their increasing density we would
find as follows the degenerate or coll apsed
configurations of material which are equivalent in nass
to stars along the main sequence:

A. white dwarfs, neutron stars, black hol es.
B. neutron stars, black holes, white dwarfs.
C. black holes, white dwarfs, neutron stars.
D. black holes, neutron stars, white dwarfs.
422. A neutron star is typically the size of
A. the Earth's orbit.
B. the Sun.
C. Mercury's orbit.
D. the Earth.
E. alarge city.
423. A white dwarf is typically the size of
A. a large city.
B. Mercury's orbit.
C. the Sun.
D. the Earth's orbit.
E. the Earth.

424, After a supernova event, the renmmi ning core of
the star nmay becone a

A. neutron star
B. white dwarf
C. quasar

D. pl anet

E. bl ack dwarf

425. For lownmmss stars like the Sun, the red giant stage is
foll owed by

a planetary nebula and a white dwarf star

a supernovae and a bl ack hole.

a supernovae and a neutron star.

a planetary nebula and a neutron star

OO w>



426. Which of the followi ng behaves nost |ike degenerate
matter?

carbon gas

solid netal

hydr ogen gas

liquid water

i onized iron gas

moow>

427. The Chandrasekhar limt inplies that stars ending up nore
massi ve than 1.25 sol ar nasses cannot becone

gi ant stars

white dwarfs

neutron stars

supernovae

bl ack hol es

moOowp

428. An object whose gravitational field is so strong that
i ght cannot escape is called a

bl ack hol e

neutron star

pul sar

bl ack dwar f

dar k nebul ae

moow>

429. Suspected bl ack holes are detected as
star system

observed singularities

X-ray objects

Bl ack hol es cannot be detected by any known neans.

dark objects

novae

in a binary

moow»

430. Which one of the following is an exanple of a pulsating
star?
A. supernova remmant
B. Mra variable
C. planetary nebul a
D. eclipsing variable

431. The light variation of a Cepheid variable is best
expl ai ned by the theory that Cepheids are

pul sati ng

expl odi ng

bi nary stars

bl ack hol es

rapidly rotating

moow>»

432. M ss Leavitt arrived at a period-lumnosity relation for
Cephei d vari abl es from her studi es of
A. binary stars
B. gal axi es
C. the Magell anic Cl ouds
D. gl obular clusters



433.

434,

435.

436.

437.

t

438.

439.

The period-luminosity |aw for Cepheid variables is usefu
i n obtaining

the di ameters of Cepheids

ages of Cepheids

the masses of Cepheids

Al'l of these answers are correct

t he di stances of Cepheids

moow>

Mass flowing onto the surface of a white dwarf star can
cause the star to becone a

nova

red dwarf star

Cephei d vari able star

bl ack hol e

red giant star

moOowp

st, and maybe all, novae apparently are
red giants
mai n sequence stars
menbers of close binary stars
rotating neutron stars
pul sating stars

moow»g

Where does the Crab Nebula ultimately get the energy

which is observed as radiation being emtted by the nebul a?
froma pul sating white dwarf

fromthe original supernova expl osion

froma slowdown in the spin of a neutron star

fromvery fast vibrations of a neutron star

from fusion of hydrogen to helium

moow»

The Crab Nebula is the result of a supernova expl osion
whi ch occurred nearly 1000 years ago. At the present
me the nebul a

A is still expanding fromthe original explosion.

B. appears to be expandi ng because it is getting closer
C. is contracting as matter falls back onto the star

D. has becone static and quite featurel ess.

Each pul se we receive froma pul sar probably represents
one rotation of a white dwarf.

one orbital period of a neutron star

one pul sation of a neutron star

one rotation of a neutron star

one pul sation of a white dwarf.

Mmoo

The heavy el ements we see in the universe probably were
created mainly in

red giant stars.

Bet hl ehem St eel

supernova expl osi ons.

nova expl osi ons.

pl anet ary nebul ae.

moow»



440. The central stars of planetary nebul ae
A. captured the matter of the nebul ae.
B. are cool stars.
C. have condensed out of the material of the nebul ae.
D. ejected the matter gound in the nebul ae

441. A planetary nebula represents the transition between what
wo stages of a star?

A. red giants and white dwarf

B. proto-star and main sequence

C. proto-star and red gi ant
D.
E

—

red gi ant and supernova
mai n sequence and Cepheid vari abl e

442. The three fundanental forces are

A. gravity, nature and repul sion

B. faith, hope and charity

C. earth, wind and fire

D. gravitational, electronmagnetic, and nucl ear

E. electrical, magnetic and nucl ear

443. Neither the energy associated with the force nor

with the force is high enough to have sustained the
Sun for the 3 billion years indicated by the __ record.

A. el ectromagnetic, gravitational, phonographic

B. el ectromagnetic, gravitational, geol ogica

C. nuclear, gravitational, geographica

D. el ectromagnetic, nuclear, geophysica

444. Even though they have average densities roughly equal to
that of water, nmmin sequence stars are gaseous because
their interior tenperatures are so high that they are
conpletely ionized and the average particle size is
therefore not the size of the atom but the size of the
nucl eus of the atom
A. True
B. Fal se

445, How old is the Sun?

billion years ol d.
trillion years old.
mllion years ol d.

t housand years ol d.
hundred years ol d.

moowx
oo oaa

446. The tenperature in the center of the Sun is about
degrees K which is hot enough for _ to occur

15 thousand, hydrogen fusion

15 million, hydrogen fusion

15 billion, heliumfusion

15 hundred, nuclear fission

15, uncl ear fishing

moow>»



447 .

448.

449,

450.

g

The "Northern Lights" are caused by
A. the solar w nd.

B. nucl ear fission.

C. nucl ear fusion.

D. gravitational contraction.

The Sun does not col |l apse because its gravity is bal anced
by its

A. nuclear reaction rate.

B. neutrino em ssion.

C. magnetism

D. internal pressure

The equi val ence between mass and energy was first stated

y — .
A. Einstein
B. Newt on
C. Fraunhofer
D. Capriotti
E. Kirchhoff

The foll owi ng energy sources occur in the core of the Sun

during its pre-main sequence, nmin sequence, and red

ant stages respectively:

A. hydrogen fusion, helium fusion, carbon fusion.

B. gravitational contraction, hydrogen fusion, helium
fusi on.

C. helium fusion, hydrogen fusion, carbon fusion

D. hydrogen fusion, gravitational contraction, helium
fusi on.

E. cosmic rays, gravitational contraction, hydrogen

fusi on.

451. Why does the conversion of heliumto carbon require a

452.

hi gher tenperature than the conversion of hydrogen to

hel i unf?

A. Helium nuclei have twi ce the charge and four tines the
mass of a proton.

B. Heliuum doesn't ionize as eaisly as hydrogen.
C. Heliumgas is nore dense than hydrogen
D. Heliumgas is | ess dense than hydrogen.
E. Carbon nore easily fornms a bl ack body.
Young stars being born are best seen in the __ part of
the spectrum
Vi si bl e
radi o
i nfrared

ul travi ol et
ganma- r ay

moow»



453.

454,

455.

456.

457.

458.

459,
evol ution nmost rapidly are the

Regions rich in
A red giants
B. heavy el enents

C. gl obular clusters
D. planetary nebul ae
E. dust and gas

are the birthplaces of stars.

A newly-formed star with the Sun's nmass slowy contracts
toward the mai n sequence, radiating at the expense of
_until the onset of stops the contraction and

suﬁﬁgrts the star for its main sequence lifetine.

A. el ectromagnetic energy, hydrogen fusion
B. hydrogen fusion, heliumfusion

C. gravitational energy, hydrogen fusion
D. gravitational energy, heliumfusion

The order of the stages of evolution a star |ike our Sun
goes through is

red giant, white dwarf, main sequence, proto-star
proto-star, white dwarf, main sequence, red giant.
proto-star, main sequence, red giant, white dwarf.
red giant, main sequence, proto-star, white dwarf.
proto-star, red giant, main sequence, white dwarf.

moow>

A star 80 to 100 sol ar nasses cannot grow | arger as it
forms because its high

A. radiation is so strong it converts heliumto hydrogen
B. central tenperature barely can cause hydrogen to fuse.
C. lumnosity prevents nmore material fromcollecting.

D. central tenperature causes heliumto form carbon

A cluster of stars contains, O B, and A nmin sequence
stars but it also contains G and K stars |ying above the
mai n sequence. |t can be concl uded t hat

A. the cluster is about the age of the Sun.

B. the cluster is extrenely young.

C. | have gotten sone incorrect data from ny
observations.
D. | have found a hal o popul ati on obj ect.

The age of the Sun is found by conparing the Sun's
A. apparent magnitude to its absol ute magnitude.

B. radius and lumnosity to the cal cul ated zero-age
val ues.

C. zero-age and present photospheric conpositions.
D. observed and theoretical neutrino em ssions.

E. lumnosity to the mass-lum nosity relationship

Those mmi n-sequence stars which go through their

A. Al main sequence stars evolve at the sane rate.
B. stars like the Sun.

C. red stars of |ow nass.

D. very nmassive stars.



460.

461.

462.

463.

464.

465.

466.

T Tauri stars are apparently

A. stars that have not yet quite reached the main
sequence.

B. left over froma nova outburst.

C. stars that just left the main sequence.

D. faint main sequence stars.

E. found nostly in old star clusters.

| have the H-R diagramfor 2 clusters. Cluster A has no

mai n sequence stars hotter than BO, cluster B no main

sequence stars hotter than FO. Fromthis |I can concl ude
t hat

A. cluster B is younger than cluster A

B. there is sonething wong with cluster B

C. cluster B is nore massive than cluster A

D. cluster A is younger than cluster B.

E. cluster Ais nore nassive than cluster B.

If we conpare two mai n sequence stars of the same nass,
one forned recently and the other formed 10 billion

years ago,we find that the ol der star

A. has much stronger spectral |ines of hydrogen

B. has a nuch | ower abundance of heavy el enents.

C. has a nuch higher lumnosity.

D. probably has nmuch snaller space velocity.

E. is considerably I|arger

A star with a mass of ten or twenty tinmes the Sun's nass
wi |l probably become, after it is a red giant or
supergiant, a __ as a result of a foll owed by an

A. T-Tauri star, pulsation, explosion.
B. white dwarf, explosion, collapse.
C. supernova, collapse, explosion.

D. nova, contraction, expansion.

The el ements nore massive than iron were produced in
proto-stars

mai n sequence stars

the planets

supernova expl osi ons

white dwarf stars

moow»

Wi ch choice has the objects ranked by size, largest to
smal | est?

bl ack hole, red giant, sun, neutron star, white dwarf
sun, red giant, black hole, neutron star

red giant, sun, white dwarf, neutron star, black hole
red giant, white dwarf, sun, neutron star, black hole

OO w>

A neutron star

A. Al the other answers are correct.

B. may result from a supernova expl osion.
C. may be a pul sar.

D. may contain 1.8 solar masses.

E. may be 6 mles in dianeter.
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468.

may become a pul sar which is nmost probably a rotating

469.

470.

471.

472.

473.

A white dwarf is typically the size of ___ and ___ in
nat ure.

A. Mercury's orbit, liquid

B. the Earth, netallic

C. the Sun, gaseous

D. the Earth's orbit, gaseous

E. alarge city, netallic

After a supernova event, the renmmining core of the star

A. bl ack dwarf
B. neutron star
C. pl anet

D. quasar

E. white dwarf

The Chandrasekhar limt inplies that stars ending up nore
massi ve than 1.4 solar nasses cannot becone

A. giant stars

B. white dwarfs

C. supernovae

D. neutron stars

E. bl ack hol es

Bl ack hol es are

A. very cold stars.

B. always extrenely massive objects.

C. places where no matter can exist.

D. places where gravity prevents |ight from escaping.
A bl ack hole in space would nost |ikely be detected by
A. its intense infrared eni ssion.

B. pulses emtted by matter leaving it.

C. There is no way to detect a black hole in space.
D. a strong gravitational shift of spectral I|ines.

E. X-rays emtted by nmatter spiraling in towards the

hol e.

The second tinme the Sun noves into the red giant stage it
will becone a that will eject its envel ope form ng
____and a ____.

A. eclipsing variable, black hole, Cepheid variable

B. supernova remmant, neutron star, black hole

C. planetary nebula, white dwarf, neutron star

D. Mra variable, planetary nebula, white dwarf

The energy enmitted by a white dwarf comes from
core helium burning.

hydr ogen burni ng.

contraction, releasing potential energy.
the heat stored in the star.

OO0 wW>»



474. In 1912 M ss Leavitt discovered that the Cepheid
variables in the Small Mgellanic Cl oud

A. were all the sane brightness.
B. obeyed a period-luninosity relation.
C. all had the sanme period.
D. obeyed a period-nmss relation
475. Most, and maybe all, novae apparently are ___ that

i nvol ve mass flowi ng onto the surface of a __
menbers of close binary stars, white dwarf
red giants, neutron star

rotating neutron stars, pulsating star

pul sating stars, rotating white dwarf

mai n sequence stars, nmira variable
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476. Where does the Crab Nebula ultimately get the energy
which is observed as radiation being emtted by the nebul a?

froma pul sating white dwarf

fromthe original supernova expl osion

from fusion of hydrogen to helium

froma slowmown in the spin of a neutron star

fromvery fast vibrations of a neutron star

moow»

477. The Crab Nebula was caused by a
nova

super nova

Nei t her of the other answers.
478. pul sar is a

rotating white dwarf

an oscillating black hole
bl ack hol e

rotating neutron star

Som>> OmP

479. The heavi est (nost conplex) atom c nuclei found on Earth
were made in
A. a planetary nebul a.
B. the explosion of a supernova.
C. the outer layers of a pulsating M star
D. the interior of the Sun.

480. The variability of the light from Cepheid variable star

is
A. undet ect abl e.
B. caused by a pul sation
C. non-repeating.
D. caused by an eclipsing comnpainion
481. nova

is the formation of a new star.

can occur when material froma conpanion star flows
onto the
D. results in the destruction of a star
E. leads to the creation of a pul sar

A
A. has its spectral lines Doppler shifted to the red.
B
C



482. The "Kapteyn universe" was an early nodel for the
A. universe, simlar to the "big bang" nodel.
B. universe, with the Sun displaced fromthe center
C. universe, with the Sun at the center
D. universe, simlar to the "steady state" nodel.

483. The mmi n reason Herschel thought the M| ky Way gal axy was
considerably smaller than it really is was because he did
not include the effects of

H Il regions.

bri ght blue stars.

the |l ack of heavy elenents in nearby stars.

interstellar dust.

radi o and spectral |ines.
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484. The center of the galaxy lies in the direction of
Shapl ey

t he Bi g Di pper

the North Gal actic Pole

Vega

Sagittarius

moow»

485. Roughly how long does it take for the Sun to go around
the Gal axy one tinme?

A. 250 billion years
B. 250 mllion years
C. 100, 000 years

D. 1 killion years
E. 6,000 years

486. The gas and dust in our galaxy is mainly

A. in the halo of the gal axy.

B. concentrated in the nucleus of the gal axy.
C. in the spiral arns.

D. ionized hydrogen.

E. between the spiral arnms.

487. The 21 cmradio line, seen in many interstellar clouds,
is produced by the spin-flip of an electron in

i oni zed hydrogen.

interstellar nolecules.

neutral hydrogen.

neutral iron.

neutral helium

moow»

488. The spiral arns of our Gal axy can be located by the use
of

red giants.

doubl e stars.

hydrogen 21 cm | i nes.

super novae.

white dwarfs.

moow>»



489.

490.

491.

492.

493.

494.

495.
the center of the galaxy by correctly assum ng the franme
of the galaxy is represented by the distribution of

One advantage of using radio (21 cn) observations to nap
out the Galaxy is

the nucleus is too dimat optical wavel engths.

radi o tel escopes are cheaper.

spiral arnms don't emt visible |ight.

we have nore powerful radio transnmitters.

radi o waves pass through dusty regions.
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The mass of our Galaxy is best found by neasuring
A. the nunmber of stars in the gal axy.

B. the masses of binary stars.

C. the rotation of the gal axy.

D. how much interstellar hydrogen is enmtting radio
waves.

E. the nunber of hot nmmin sequence stars.

The objects found above and bel ow the plane of our gal axy
are generally

younger than di sc objects.

O and B type mmi n sequence objects.

ol der than di sc objects.

a m xture of young and ol d objects.

younger than objects in the galactic nucleus.

moow>

Popul ations | and |l can be distinguished by nmeans of
di fferences

in

chem cal conposition.

noti ons and positions in the gal axy.

position in the H R diagram

Al'l of these answers are correct.
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O

and B associations and their H Il regions are usually
ound in what part of the gal axy?

—h

A. gl obular clusters
B. spiral arns

C. halo

D. nucl eus

E

None of the other answers.

The age of the stars in a O association are at nost about
A. 10 mllion years.

B. 1 billion years.

C. the age of the Sun.

D. 1 hundred years.

Shapl ey determ ned the direction of and the distance to

Cephei d vari abl es
O type stars
bi nary stars
gl obul ar clusters

o0 m>»



496. The stars found in which type of star grouping are
generally the ol dest?

O0w>

geriatricum organi cum groups
gl obul ar clusters

O associ ati ons

galactic clusters

497. The gl obul ar clusters
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498. |If
sky,

moow»

are concentrated in the gal actic nucl eus.

are concentrated in spiral arms.

are present only in our gal axy.

are concentrated near the edge of the gal axy.

are spherically distributed about the galactic center

we | ocated clouds of gas and dust on a chart of the
where are the clouds generally | ocated?

Al ong the ecliptic.

In the same region where globular clusters are.
Scattered fairly uniformy over the whole sky.

In regions away fromthe MIky Way.

Along the M I ky Way.

499. Conparing globular clusters to galactic clusters, which

of the following is incorrect?

A. G obular clusters have the hottest main sequence
stars.

B. d obular clusters have hotter and bluer bright stars.
C. There are nore red stars in a globular cluster

D. dobular clusters are nore massive (have nore stars).

500. Conpl ex nol ecul es such as al cohol are found nostly in

moow»

sunspot s.

dar k dust cl ouds.

em ssi on nebul ae.

super novae.

t he atnospheres of hot stars.

501. Interstellar dust

A. is conpletely transparent.

B. causes starlight passing through it to appear nore
bl ue.

C. causes the 21 cmradi o em ssion

D. causes starlight passing through it to appear nore

red.

E. None of the other answers is correct.

502. A good example of a dark nebula is the

moow>»

Crab Nebula in Taurus.
Trapeziumin Oion.

Ring Nebula in Lyra.

Veil Nebula in Cygnus.

Hor sehead Nebula in Orion.



503. If several lum nous hot stars are seen enbedded in a
cloud of glowing gas in the sky, we are probably seeing an area
where a new gal axy is form ng.
where a supernova recently expl oded.
where stars are dying out.
where several planetary nebul ae are cl ose together
of recent star formation.
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504. What determni nes whether a glow ng cloud of gas and dust
woul d appear as an em ssion nebula or a reflection

nebul a?
A. lumnosity of the illum nating star(s)
B. tenperature of the illum nating star(s)
C. distance of the illumnating star(s) fromthe cloud
D. distance of the illum nating star(s) fromthe Sun
E. chem cal conposition of the cloud
505. What color is a typical reflection nebula, and why?
A. Red; hydrogen has a strong red spectral Iline.
B. Red; red light reflects better of dust particles.
C. Red; it radiates |like a red-hot black body.
D. Blue; blue light reflects better off dust particles.
E. Blue; the illumnating star is blue.
506. Pl anetary Nebulae and H Il regions are each types of
_____ nebul ae but Pl anetary Nebul ae represent stars near the
_____ of their lives while H Il regions represent stars
near the of their lives.

A. reflection, end, beginning
B. reflection, beginning, end
C. em ssion, beginning, end
D. em ssion, end, beginning

507. The Galaxy is at present thought to be about
1,000,000 light years in dianeter.

100 parsecs in dianeter.

100 light years in dianeter.

100, 000 light years in dianeter.

None of the choices given here is correct.
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508. The best estimate of the nass of the m|ky way galaxy is
t he equi val ent of about

A. 200 billion suns.
B. 200 trillion suns.
C. 200, 000 suns.

D. 200 suns.

E. 200, 000, 000 suns.

509. Galactic cannibalismrefers to which process?
A. interstellar mediumin plane devours orbiting popl
star
B. gal axi es devouring other gal axies to nake bi gger ones
C. stars devouring other stars to nmake bigger stars
D. protons devouring other protons to nmake helium



510. The three main types of gal axies are
smal |, medium and | arge

spiral, elliptical, irregular
spiral, globular, erratic

gl obul ar, irregular, open
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511. Spiral gal axi es conprise about
gal axi es.

3

70

25

15

50

percent of al

moow»

512. The di stance to nearby gal axi es can be obtained from
Hubbl e' s | aw.

Cephei d vari abl es.

red gi ant stars.

trigonometric parall ax.

spectroscopi ¢ paral |l ax.

moow»

513. The gal axi es near us (out to about 1 million parsecs) are

call ed

the local group
t he near ones
M33

t he nearby crowd
None of these.

moow»

514. The Large and Small Magel | anic Cl ouds are

part of the MIky Way.
| ar ge nearby gal axi es.

A. large MIlky Way star clusters.

B. huge di stant gal axi es.

C. small irregular gal axies that are conpani ons of the
M | ky Way.

D.

E

515. Distances to individual gal axies can be estimted by
usi ng

Cephei d vari abl es in gal axi es.

supernovae i n gal axi es.

all of the other answers.

H 1l regions.

the gl obular clusters in the gal axi es.

moow»

516. The npst massive gal axies belong to the type of gal axies

known as
ellipticals
normal spirals
gl obul ar
barred spirals
i rregul ar

moow>»



517. The smml |l est gal axies are
barred spiral gal axies.
i rregul ar gal axi es.
col i di ng gal axi es.
el liptical gal axies.
normal spiral gal axies.

moow»

518. Which type has no interstellar nediumor young stars?
A elliptica
B. Seyfert
C. spira

519. The idea of using giant elliptical gal axies as a
"standard candl e" is inportant as a means of
measuri ng what ?

masses of clusters of gal axies

bri ght ness of clusters of gal axies

color of clusters of gal axies

rotation rate of clusters of gal axies

di stances of clusters of gal axies
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520. Ring gal axies and galaxies with long "tails" are
t hought to
be created by
hot intergal actic gas.
two gal axi es col liding.
rapid rotation of a spiral gal axy.
supernova expl osi on.
spiral arns that becanme unusually massive.

moow»

521. A galaxy that has no bright blue stars would be
expected to have
A. relatively frequent supernova expl osions.
B. little interstellar gas and dust.
C. arapid rotation.
D. bright em ssion nebul ae.
E. arelatively | ow nmass.

522. Gal axies, on the average, are separated by

A. hundreds of billions of |ight years.
B. a fewbillion light years.
C. afewnllion |light years.

523. Hubble's law states that the velocity of recesssion of
gal axy is independent of its distance.

star is inversely proportional to its distance

star is proportional to its distance.

gal axy is inversely proportional to its distance.
gal axy is proportional to its distance.

moow»
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525.

526.

527.

528.

529.

530.

The redshifts in the spectra of renpte gal axies are
attributed to

recessi onal velocities.

gravitational fields.

galactic rotation.

bl ack hol es.

scattering by dust particles.
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Hubbl e's study of the distribution of gal axi es indicated
t hat
A. few gal axi es are seen near the plane of the MIky Wy.
B. nore gal axi es are counted towards the gl obul ar

cl usters.

C. the galaxies are distributed uniformy in the sky.

D. tend to occur near H Il regions.

Which is used to neasure the nass of a gal axy?
A. period-lumnosity relation

B. Kepler's third | aw

C. principle of relativity

D. inverse square |aw

E. total lum nosity of gal axy

When we say that the universe is expandi ng, we nean that
the di stance between i s increasing

clusters of gal axies

stars in the gal axy

gal axies in a cluster

Al'l of the answers are correct.

None of the answers are correct.
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The concept of the "Expandi ng Universe" is based on the
interpretation of the observed red shifts of the gal axies
as due to

Doppl er effect.

conti nuous creation of matter

"tired-out” light.

"Leaki ng" quant a.

Communi st infiltration.
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In terns of their absolute nunbers in a given vol une of
space the nbpst common kind of gal axies are

A. irregulars

B. dwarf ellipticals

C. spirals

D. giant ellipticals

The arns of spiral gal axies

expel population Il stars into the corona.
B. trail behind the galactic rotation.

C. pull the gal axy around behind them

D. are jet propelled.

>
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532.

5383.

534.

535.

in the galaxy orbit the galactic center primarily under the

536.

537.

The properties which collectively characterize Popul ation
(di sk popul ation) stars are

A. higher netal abundances, younger ages, circular
orbits.

B. | ow netal abundances, old ages, elongated orbits.

C. found only in black holes, old ages.

D. low netal abundances, young ages, no nassive stars.

An experiment that denonstrates the particle nature of
light is

A. diffraction.

B. refraction.

C. the photo-electric effect.

D. interference.

Li ght has a dual nature; sonmetinmes behaving |ike waves,
sonmetines |ike particles.

A. Fal se

B. True

The di stances of stars nore |um nous and hotter than the
sun are obtained for stars in clusters using

A. the "noving cluster"” method.

B. the colors of stars in the cluster.

C. cluster sizes.

D. parall ax.

The rotation curve of our gal axy indicates that objects

gravitational influence of:

nei ghbori ng gal axi es.

the material in the spiral arms.

a massive dark matter hal o.

a massive black hole at the center of the gal axy.
mai n sequence 0O-type stars.
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Herschel and | ater Kapteyn concluded that the MIky Wy
consists of a disk with the Sun near the center, based on
hi s observati ons of

O and B stars.

H Il regions.

t he nunber of stars he saw in different directions.

di stances and directions of globular clusters.

the 21-cm em ssion line.

moow»

As seen fromthe Earth, the nucleus of our Galaxy lies in
the direction of the constellation

A. Sagittarius.
B. Taurus.

C. Oion.

D. Canis Mjor.



538. Stars in the nei ghborhood of the Sun revol ve once around
the center of the galaxy in about
A. 200 billion years.

B. 2 mllion syears.
C. 250 nmillion years.
D. 2 billion years.

539. The nearby spiral arns can be traced out by using as
"yardsticks" the
A. Cepheid vari abl es.
B. O and B associations and their H Il regions.
C. gl obul ar clusters.
D. binary stars.

540. The gas and dust in the Galaxy is strongly confined to
t he

gal actic hal o.

di ffuse nebul ae.

refl ecti on nebul ae.

H Il regions.

spiral arns.
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541. The general structure of spiral arms in distant parts of
our gal axy can be mapped using
A. the 21-cmradiation of hydrogen.
B. visible |ight.
C. the 10-Whz frequency of WAW.
D. visible light and 21-cm radiation of H I

542. The 21-cmradiation fromH | regi ons happens when

an O or B star is near the hydrogen.

two atoms col lide.

the spin of the electron in a hydrogen atom flips.
two nol ecul es collide.
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543. To map very distant spiral arnms in our gal axy, we nust
use 21-centimeter radiation rather than young hot stars

because
A. hot stars get slightly reddened and | ook |ike coo
stars.
B. radi o waves penetrate dust clouds.
C. young hot stars are obscured by 21-cmradiation
D. distant stars show | arge Doppl er shifts.
E. radi o waves penetrate interstellar gas.

544. The mass of our Galaxy can be calculated fromits
rotation and

Kepler's third or Harnonic | aw.

Kirchhof f's | aw.

Kepler's | aw of areas.

Since the Sun is not noving it can't be done.

Newton's first |aw

moow>»



545.

546.
gal axy fromthe | ocations of

547.

548.
the following is true?
A. G obulars are found closer to the MIky Way in the

549.
di stant stars or gal axies, our view is probably

550.

551.

Generally, as a star orbits in our galaxy, the closer
stays to the galactic plane the

younger it is.

| ess massive it is.

ol der it is.

| ess netals it has.

nore eccentric its orbit around the gal axy.
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Shapl ey estimated the distance to the center of our

Cephei d vari abl es.

gl obul ar clusters.

gal actic clusters.

21-centinmeter radi o em ssion from hydrogen
young nmssive main sequence stars.

moOowp

Sone of the ol dest stars known are to be found in
gl obul ar clusters.

regi ons containi ng dust and gas.

pl anet ary nebul ae.

the spiral arms of the gal axy.

open clusters.
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Conparing gl obular clusters and open clusters, which of

sky.

B. Open clusters are nore massive (have nore stars).
C. There are nore red stars in open clusters.

D. Stars in globulars have strong spectral |ines of
nmet al s.

E. Open clusters have hotter and bluer bright stars.

If one region of the sky shows nearby stars but no

A. being blocked by an interstellar dust cloud.

B. being bl ocked by cold interstellar gas.

C. being bl ocked by an eni ssion nebul a.

D. being bl ocked by many cool stars.

E. directed toward a particularly enpty region of space.

Interstellar dust causes

A. cancer.

B. reddening of starlight.

C. black holes in space.

D. em ssion nebul ae.

E. None of the other answers is correct.

Clouds rich in dust silhouetted against a bright
background |i ke the Horsehead are called nebul ae

A. dark

B. planetary

C. reflection

D. bright

E. em ssion
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553

554

555.

556.

557.

558.

559.

In recent decades microwave tel escopes di scovered that
A. interstellar hydrogen is nearly all ionized.

B. large regions of interstellar space contain no gas.
C. surprisingly conplex nol ecules exist in dark cl ouds.
D. interstellar dust reddens starlight.

E. interstellar hydrogen is nearly all in nolecules.

. The gas in HIIl regions is radiating under the influence
of

cosm c rays.

energy derived from magnetic fields.

stars in the central region of the gal axy.

stars which have forned out of the nebul ae.
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. What is the principal difference between an enission and
a reflection nebul a?

A. Only the reflection nebula contains dust.

B. The lum nosity of the nearby stars differ

C. The tenperatures of the nearby stars differ

D. The reflection nebula contains nore hydrogen

The bright, shining clouds of dust seen |ying around the
stars in the Pleiades Cluster are good exanpl es of

A. sol ar nebul ae.

B. reflection nebul ae.

C. HI regions.

D. absorption nebul ae.

The properties which collectively characterize Popul ation

I (di sk population) stars are

A. found only in black holes, old ages.

B. | ow netal abundances, young ages, no nassive stars.

C. higher metal abundances, younger ages, circular
orbits.

D. low netal abundances, old ages, elongated orbits.

The best estimate of the mass of our Galaxy is the
equi val ent of about

A. 200 suns

B. 200 billion suns
C. 200, 000, 000 suns
D. 200 trillion suns
E. 200, 000 suns

The di ameter of our Galaxy is closest to

A. 100 light years

B. 100,000 |ight years

C. 1000 light years

D. 10,000 |ight years

E. 1,000,000 |ight years

Gal actic cannibalismis a

A. reason why SO gal axi es contain nmuch gas and dust.
B. confirnmed cause of supernova expl osions.

C. confirmed origin of dwarf elliptical galaxies.

D. significant factor only away from gal axy clusters.
E. possible origin of giant elliptical galaxies.
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561.

562.

563.

564.

565.

566.

Whi ch are the nost common form of gal axi es?
A. dwarf ellipticals

B. giant ellipticals

C. spirals

Elliptical gal axies conprise about percent of al

gal axi es.
A. 50
B. 3
C. 15
D. 70
E. 25

Hubbl e di scovered that spiral nebul ae were outside our
Gal axy by observing

RR Lyrae stars.

Cephei d vari abl es.

super novae.

the rotation of the nebul ae.

novae.

moow»

The local group refers to
A. all stars within 100 |ight years of the Sun.
B. the white dwarfs in the vicinity of the Sun.
C. the small cluster of galaxies, to which our own
bel ongs.
D. the Andronmeda gal axy and its two conpani on gal axi es.

The Magel I anic Cl ouds are

A. cirrus clouds seen only in the southern hen sphere.

B. nearby elliptical gal axies.

C. small irregul ar gal axi es and conpani ons of the MIKky
Way.

D. the super-aggregate of which our own galaxy is a part.

Al nmenbers of the list may be enployed in the so-called
"standard candl e nmet hod" for gauging the di stances of

i ndi vi dual gal axi es:

A. supernovae, red dwarfs

B. neutron stars, H Il regions, Cepheids

C. globular clusters, HIIl regions, supernovae, Cepheids
D. red dwarfs, white dwarfs, neutron stars

A gal axy consisting primarily of old stars with very

ttle cool gas and dust will be a(n)
A elliptica

B. spiral

C. peculiar

D. irregular

E. quasar



567. The nost |um nous standard candl es for measuring
di stances of clusters of gal axies are the

dwarf elliptical gal axies.

giant elliptical gal axies.

gl obul ar clusters.

i rregul ar gal axi es.

spiral gal axi es.
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568. A gal axy that has long "tails" reaching out into space is
t hought to be the result of
A. a gal axy which | acks a hal o.
B. the collision of two gal axi es.
C. the effects of magnetic fields.
D. a strong galactic w nd.
E. several supernovae going off near the nucl eus.
569. W& woul d expect a galaxy with many bright blue stars
A. to contain no life
B. to have nuch dust and gas.
C. to contain no stars like the Sun
D. to have little or no dust and gas.
E. to have no old stars.

570. On average, the distance between gal axies is roughly a

fewmllion |ight years
A. True
B. Fal se

571. According to the Hubble |law, clusters of gal axies tw ce
as far away nove us faster.
A. towards, 2 Xx
B. away from 4 X
C. towards, 4 2
D. away from 2 X

572. The greater the distance of a galaxy away fromthe Earth,
the greater the recessional velocity and so

the greater the observed blue shift.

the nore massive it is.

the older it is.

the greater the observed red shift.
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573. If the sky is photographed to | ocate other gal axies on a
star chart, the galaxies that are seen
A. uniformy across the entire sky.
B. tend to occur near HIIl regions in the MIky \Wy.
C. occur nore frequently near the MIky Way.
D. are clustered in the sanme part of the sky as
gl obul ars.
E. tend to be seen only rarely in the MIky \Wy.



574. The nmasses of spiral galaxies are calculated fromtheir
rotation curves by application of

Hubbl e' s | aw.

Newt on' s second | aw.

Kepler's third | aw

Newton's third | aw

Kirchhoff's | aw.
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575. The term "expansi on of the universe" means
A. the distances between the gal axies increases with
time.
B. supernovae expl osions cause everything to fly apart.
C. sone gal axi es are expl odi ng.
D. each gal axy is expandi ng.

576. The particle nature of light is denonstrated by
short wavel ength of x-rays.

the interference effect.

t he photelectri effect.

refractuion.
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577.

—

Augustine's question asks

how quasars produce radi o | obes.

how quasars enmit so rmuch energy.

why the universe i s now expandi ng.

why nass warps spaceti ne.

what |led up to the creation of our universe.

MoOw>Q

578. The distances to stars nore |um nous and hotter than the
Sun are usually found from
A. brightness
B. angul ar size
C. parall ax
D. the "moving cluster" method

579. The mass-lum nosity law for main sequence stars is based
on accurate mass determ nations for stars.
A. several thousand
B. about one hundred
C. about ten

580. The order of the stages of evolution a star |ike our Sun
goes through is
A. red giant, main sequence, pre-nmin sequence, white
dwar f .
B. pre-main sequence, main sequence, red giant, white
dwar f .
C. pre-main sequence, white dwarf, main sequence, red
gi ant.
D. pre-main sequence, red giant, nmmin sequence, white
dwar f .
E. red giant, white dwarf, main sequence, pre-nmin
sequence.



581. Which of the foll owing has essentially no atnosphere?

A. Mars

B. Venus
C. Mercury
D. Earth
E. Jupiter

582. The outer Galil ean nobons of Jupiter are thought to
consist primarily of

A. carbon di oxi de and nitrogen
B. hydrogen, nethane, and ammoni a.
C. ice, water, and rock
D. metal s and rock
583. It is suspected that 'twin quasars' are
A. produced by a supernova expl osion.
B. a double i mage produced by a defect in the tel escope.
C. actually binary stars in the MIKky Way.
D. two i mages of the same quasar produced by gravitation
E. identical quasars orbiting each other

584. Since distant gal axies all seemto be noving away from
us, we are very close to the point of origin of the explosion
that apparently produced the universe.
A. True.
B. Fal se.

585. In the 'raisin-bread analogy for the expansion of the
uni verse the individual raisins represent
A. individual globular or galactic clusters.
B. individual clusters of gal axies.
C. individual planets.
D. individual stars.

586. For which theory m ght we expect to see differences
bet ween the nearest and the npbst renote gal axi es?
A. Steady State
B. Big Bang

587. The cosmol ogical principle states that all observers,
everywhere in space, would

believe thenselves to be at the center of space.

see total confusion.

view the sanme | arge scale picture of the universe.

be menbers of civilizations of the same maturity.
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588. A study of the structure of the universe as a single,
orderly systemis

hi story

coni c

cosnol ogy

cosnot ol ogy

cosnogony

moow»



589. If the quasars are indeed the very mpst distant objects
in the universe, then the Steady State theory nust be w ong.
A. Fal se.
B. True.

590. A basic prem se of the Steady State theory is that
conditions in the universe are simlar
A. only everywhere but not always.
B. everywhere and al ways.
C. only always but not everywhere.

591. One method of keeping the universe in a Steady State is
to postul ate
A. the steady expansion of the universe.
B. the rotation of gal axies.
C. the spontaneous creation of matter
D. the production of supernovae.

592. Quasars

have the sane lum nosity as giant elliptical gal axies.
have absorption lines but rarely have eni ssion |ines.
shoul d be nore comon in the future than in the past.
were nore common when the universe was younger
probably have |l ess than a thousand sol ar masses.
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593. One successful test of the Big Bang theory for the origin
of the universe is that it gives
A. very few neutrinos.
B. the correct amounts of hydrogen and heliumin old
stars.
C. redshifts of gal axi es i ndependent of distance.
D. nmore atons than photons in the universe.
E. an age of the universe of about 100 billion years.

594. In the outline of the Big Bang cosnol ogy, all of the
matter and radiation in the universe was occupying a tiny volune

approximately years ago.
A fifteen billion

B. one billion

C. one hundred mllion

D. one hundred billion

595. One successful test of the Big Bang theory for the origin
of the universe is that it gives

nore atoms than photons in the universe.

quasars close to the MIky Way.

blue shifts for a few very di stant gal axi es.

equal ampunts of hydrogen and helium

. an age of the universe near the ages of the ol dest

stars.

moow»



596. The prinmeval atom contai ned how much mass?
A. 1 billion solar masses
B. 1 mllion solar nmasses
C. all the mass in the universe
D. 4 sol ar nasses
E. 6 protons and 6 neutrons

597. Which el enments were present when the universe was 500
seconds ol d?

A. hydrogen
B. only elements heavier than iron
C. all the elenments now present
D. hydrogen and hel i um
598. The two principal lines of observational evidence for the
Bi g Bang theory of the universe are the __ and the

A. velocity-distance relation; distribution of quasars
B. 3-degree background radi ation; velocity-distance
relation
C. velocity-distance rel ation; superclustering of
gal axi es
D. distribution of quasars; superclustering of gal axies
E. distribution of quasars; 3-degree background radiation

599. Which one of these is a nane for the source of 3 radio
and m crowave enission comng fromthe entire sky?
A. quasar
B. prinmeval firebal
C. giant elliptical
D. gal axy

600. Roughly how old was the universe when it becane
transparent?

A. 10,000 years

B. 300, 000 years

C. The universe was always transparent.
D. 1 billion years

E. 100 years

601. If the Big Bang theory is correct, and there is not
sufficient density to close the universe, then

A. Big Bangs will occur sequentially.
B. matter will be continually created.
C. the universe will eventually die.

602. |If the universe is closed

A. the galaxies will expand forever.

B. Hubble's | aw nust be w ong.

C. it will becone static.

D. it will fall back in on itself creating another

fireball.



603. The present data seemto indicate that the universe wll
pr obably

eventual ly recol | apse.

eventual ly stop expandi ng and becone static.

separate into two or nore parts.

expand forever.

None of the other answers are correct.
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604. What deternmines the | ook-back tinme for an object?
A. tenperature

B. distance

C. lumnosity

D. mass

E

Al'l of these.



