| SP 205: Visions of the Universe Fall 2001
Professor: ER Capriott

Sanmple Quiz

1. Most primtive ideas about the universe pictured

t he Mbon as goi ng around the Sun.

the Earth and sky as being roughly the same size.
the Sun as the center of the universe.

the creation as starting with a huge expl osion
the stars as distant suns.

moow»

2. Most Greek astrononers believed that the Earth is i mobile
because they did not observe

retrograde notion of the planets.

paral | axes for the stars.

ecl i pses of the Sun.

stellar notion.

All of the other answers are correct.
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3. In the ancient geocentric view of the universe, the Earth was
surrounded by a celestial sphere that

took one year to rotate around the Earth.

rotated fromwest to east each day.

was t housands of tines |arger than the Earth.

never noved.

rotated fromeast to west each day.

moow»

4. On the assunption that the Earth is spherical, Eratosthenes
estimated the Earth's circunference from neasurenents nade at
Al exandria and Syene that depend upon
A. the distance to the Sun.
B. the apparent size of the Sun.
C. the brightness of the Sun
D. the direction of the Sun.

5. The difference in the | engths of shadows sinultaneously cast
by identical sticks placed vertically in the ground at two
different points on a neridian indicates that
A. the Earth is spherical
B. the Moon is spherical
C. the Sun is spherical
D. the Earth is not flat.

In the Copernican theory, day and night are accounted for by
A. the rotation of the Sun.

B. the rotation of the Earth.

C. the revolution of the Sun about the Earth.

D. the rotation of the celestial sphere.

E. the revolution of the Earth about the Sun.

7. The Copernican universe has in order of increasing distance
fromthe sun
A. Mercury, Venus, Mars, Earth, Jupiter, Saturn
B. Earth, Venus, Mars, Mercury, Saturn, Jupiter.



10.

11.

12.

13.

14.

C. Mercury, Venus, Earth, Mars, Jupiter, Saturn
D. Venus, Mercury, Earth, Saturn, Mars, Jupiter.

If Venus is seen in the west after the Sun sets, next norning
it will

Venus is never in the west after sunset.

rise before the Sun.

go behind the Sun.
rise after the Sun rises.

A
B
C. appear to have a considerably different phase.
D.
E

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

A. the orbital sem major axis.

B. its mass squared.

C. its density squared.

D. the reciprocal of its orbital sem nmajor axis.
E. its orbital senmi ngjor axis cubed.

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

A. cones to rest only if a force stops it.

B. is subject to the Universal Law of Gravity.
C. will go faster the heavier it is.

D. will seek its natural state of rest.

E

requires a force to keep it noving.

Gal il eo denonstrated that when a heavy and a |ight body are
dropped at the same instant, and the objects are such that
the effect of air resistance on each object is equal

A. they fall at rates proportional to their weights.

B. they fall exactly at the sane rate.

C. they behave exactly as Aristotle predicted.

D. the lighter one falls faster

Newt on' s Second Law of Mdtion showed that the accel eration
of a body depends on

its velocity and density.

its mass and the force on it.

its mass and velocity.

its velocity and the force on it.

its velocity and the amount of friction.

moowp»

Newton's | aw of gravitation states that the attractive force
bet ween any two nmasses in space is in proportion to the
product of the (1)__ and in inverse proportion to the
square of the (2)__ .

A. (1) distances between them (2) masses

B. (1) masses; (2) distance between them

C. (1) reciprocal distances between them (2) masses

D. (1) inverse nasses; (2) distance between them

Wi ch pl anets have mainly carbon dioxide (CO) for an
at nroshpher e?

A. Mars and Jupiter

B. Venus and Mars



C. Venus, Earth, and Mars
D. Jupiter and Saturn
E. Venus, Mars, and Saturn

Where is all the carbon dioxide which should be present in
the Earth's atnosphere?

A. rocks

B. Earth's ice caps
C. air

D. gone into space
E. oceans

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

A 0.9

B. 1000

C. 100

D. 0.01

E. 8.9

The air pressure at the Viking |l anding sites on Mars was
about percent of the Earth's normal pressure.
A. 100

B. 10

C 1

D. 1000

E. .1

We believe that at one tinme water flowed on Mars because of
observati ons of

features which look like dried-up river beds.

erosi on on rocks photographed by ViKking.

sedi nentary rock near Mars' equator

pol ar ice caps.

fossilized stern-wheel er paddl e steaners.

moow>»

On which objects in the solar system have vol canos been
observed actual ly erupting?

Mercury, Earth, and Mars

Earth

Moon, Earth, Mars, and Jupiter

Earth and |l o

Earth, Mars, and lo

moowp»

The interior of Jupiter principally consists of
gaseous hydrogen, rock and an iron core.
hydrogen and heliumin gaseous form
hydrogen and heliumin gaseous form

gaseous and liquid hydrogen and an icy core.
met hane, ammoni a, and hydrogen

moow»

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

A. Pluto
B. Mars
C. Neptune

D. Saturn



22.

23.

24.

25.

26.

27.

28.

29.

E. Uranus

The first person known to have | ooked at the heavens through

a tel escope was
A. Newt on

B. Galileo

C. Ptoleny

D. Tycho

E. Kepler

One effect of the Earth's tides is to

A. slowy increase the |l ength of our day.

B. meke the Earth's axis precess with a 26,000 year period.
C. change the length of the year

D. pull the Moon closer to the Earth.

Ecl i pses do not occur every nonth because the

A. Sun's angular size is slightly larger than the npons.
B. Earth's shadow varies in size

C. Moon's shadow varies in size.

D. Moon's orbit is inclined to the ecliptic.

The | argest valley known in the solar system was di scovered
by Mariner 9 on

A. a satellite of Saturn.
B. Mercury

C. a satellite of Jupiter.
D. Venus

E. Mars

The Great Red Spot on Jupiter apparently is

A. a long-lasting cyclonic systemin the clouds.

B. an updraft produced by wi nds hitting nountains.

C. aresult of a Moon pulling on the magnetic field.

D. an illusion caused by the atnosphere acting like a |ens.
E. a hot area produced by falling matter from space.

The di aneters of nobst observed asteroids are
amnmle or so

100-500 mil es.

50-100 m | es.

several hundred mles

over 1000 m | es.
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st nmeteorites cone from
outsi de our solar system
ast eroi ds
conet s
material ejected fromthe Moon.
None of the other answers listed here is correct.

moow»g



30.

31.

32.

33.

34.

35.

36.

37.

A faint glow, concentrated along the ecliptic and sonetines
seen in the west as darkness falls or in the east just
before it gets light, is known as the

Zodi acal 1ight

ecliptic glow

ecliptic Iight

M | ky Wy

asteroidal glow

moow»

VWhich of the following lists orders the regions of the

el ectromagnetic spectrum from | ongest wavel ength to shortest
wavel engt h?

x-ray, radio, infrared, visible, ultraviolet, gamm-ray.
radio, infrared, visible, ultraviolet, x-ray, ganma-ray.
infrared, visible, radio, ultraviolet, x-ray, ganma-ray.
gamma-ray, Xx-ray, ultraviolet, visible, infrared, radio.
gamma-ray, Xx-ray, radio, ultraviolet, visible, infrared.

moowx»

| saac Newton invented

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

D. the prism

The el ectrical charges on the proton and electron are
of equal strength but opposite sign.

respectively, negative and positive.

both positive.

of unequal strength but sane sign

OO w>

ecul es are forned when two or npre atons
share nucl ei.

share el ectrons.

exchange nucl ei .

ich force holds people together?
weak nucl ear

gravity

strong nucl ear

el ectromagnetic

DoWrs OW>Z

If you made a novie of an atom absorbing |ight, and played
the novi e backwards, it would show an atom

A enitting light.

B. reconbi ni ng.

C. being ionized.

D. violating the | aws of physics.

E. absorbing |ight.

When an atomenits a photon in a given spectral |ine, the

energy of the photon is determ ned by

the distance fromthe atomto the observer.

the tenperature of the atom

the energy |l ost by the electron changing orbits.

whet her the electrons nove to a smaller or larger orbit.
t he speed of the atom across the Iine of sight.

moow»



38.

39.

40.

41.

42.

43.

44.

45.

lons are atoms with

A. no el ectrons.

B. fewer electrons than protons.

C. a different nunber of electrons than protons.
D. nore el ectrons than protons.

The wavel ength at which the maxi mum energy is radiated from
bl ack body is

i nversely proportional to tenperature.

directly proportional to tenperature.

i ndependent of the tenperature.

proportional to the inverse square of tenperature.
directly proportional to the fourth power of tenperature.

moow»e

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

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

study the formation of solar flares.

nmeasure the lines in the Sun's spectrum

send a space probe to the solar surface to take a sanple.

moow»

Froma star's parallax and brightness, one can find the
star's

proper notion.

spectral type

[ um nosity.

tangential velocity.

space velocity.

moow»

If two stars have the sane lunminosity, the cooler star wll
have a

A. fainter apparent nmgnitude.
B. bl uer color.

C. larger Doppler shift.

D. greater distance.

E. larger dianeter.

The greater the distance of a star, the smaller is its
A. parall ax.

B. rotation.

C. lumnosity.

D. tenperature.

E. peri od.

What force holds an electron in orbit in the hydrogen aton?
A magnetic field.

The attraction of |ike electrical charges.

The gravity of the proton.

The attraction of opposite electrical charges.

It needs no force to stay in orbit.

moow»

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. weighs nore than the atom
D. is moving nore slowy than a normal atom
E. None of the other answers is correct.

46. |If we conpare several objects at the sanme tenperature, al
gl owi ng because they are hot, the one that emts the nost
light fromeach unit area of surface will also
A. absorb light hitting it nost efficiently.

B. appear bl uest.
C. appear faintest.
D. appear reddest.

47. The first double stars were di scovered by
A. Hersche
B. Galileo
C. Newton
D. Copernicus
E. Bradl ey

48. The mass-lum nosity law for main sequence stars is based on
accurate mass determ nations for __ stars.

A. about ten
B. | ess than one hundred

C

49. The main sequence is a sequence of surface tenperature.

several thousand

What

ot her physical property of a star varies continuously al ong
t he main sequence?

moow»

mass
rotational velocity
chem cal conposition
age

extent of the corona

50. Suppose a star's parallax and brightness have been neasured.

It

oo w>

51. If

is then possible to calculate
the di stance and proper notion
its temperature.

the density and |um nosity.
the di stance and |um nosity.

one star has strong |ines of nolecules and the second

star has no nol ecular lines but strong hydrogen |ines, then
the first star nust

moow»

>

be cool er.

be | arger.

be farther away.

have a fainter absol ute magnitude.
have a bl uer col or.

an HR diagram a star's His plotted against its R
Fal se
True

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

A
B

on the upper right side.
in the ower |eft hand corner



54.

55.

56.

57.

58.

59.

60.

61.

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

The Sun is an exanpl e of

A. a long period variable star.

B. a typical giant star.

C. a conmon nmai n sequence star

D. on of the intrinsically bright stars.
E. a rapidly evolving star.

If we take a census of the 37 nearest stars, we find that
the Sun is

A. about average with regard to lum nosity.

B. one of the |east |umn nous.

C. one of the npbst |um nous.

The age of the Sun is about
A five trillion years.

B. five thousand years.

C. five billion years.

D. five mllion years.

The tenperature in the center of the Sun is __ degrees K
A. 15.

B. 15 thousand.

C. 15 million

D. 15 hundred.

E. 15 billion.

Northern Lights result from

sunlight shining on the Earth's north polar cap

the burning of hydrogen high in our atnosphere.

I i ghtning discharges high in our atnosphere.

charged particles fromthe solar wind hitting the upper
at nosphere of the Earth.

light fromflares hitting the Earth's upper atnosphere.

o0 m>»

m

A protostar becomes visible due to the energy rel eased by
A. gravitational expansion.
B. gravitational contraction.
C. nuclear fission only.

D. both nucl ear fusion and fission.

E. nuclear fusion only.

The cluster turn-off point is

| ocated at the cluster's apex in the sky.
used to find the ages of stars in a cluster
| ocated at the cluster's antapex in the sky.
hotter for older star clusters.

| ocated near the MIky Way in the sky.

moow»

Listed in the order of their increasing density we would
find as follows the degenerate or collapsed configurations
of material which are equivalent in nass to stars along the
mai n sequence:

A. black holes, white dwarfs, neutron stars.



B. neutron stars, black holes, white dwarfs.
C. black holes, neutron stars, white dwarfs.
D. white dwarfs, neutron stars, black hol es.

62. For lowmass stars |like the Sun, the red giant stage is
fol |l oned by
A. a planetary nebula and a white dwarf star
B. a supernovae and a bl ack hol e.
C. a supernovae and a neutron star
D. a planetary nebula and a neutron star

63. The light variation of a Cepheid variable is best explained
by the theory that Cepheids are

A. binary stars

B. expl odi ng

C. bl ack holes

D. pul sating

E. rapidly rotating

64. The period-lumnosity |aw for Cepheid variables is useful in
obt ai ni ng

All of these answers are correct

t he di stances of Cepheids

the masses of Cepheids

ages of Cepheids

the di ameters of Cepheids

moo >

65. \Were does the Crab Nebula ultimtely get the energy which
is observed as radiation being emtted by the nebul a?

froma pul sating white dwarf

fromvery fast vibrations of a neutron star

froma slowdown in the spin of a neutron star

from fusion of hydrogen to helium

fromthe original supernova expl osion

moow>

66. The heavy elements we see in the universe probably were
created mainly in

Bet hl ehem St eel

pl anet ary nebul ae.

nova expl osi ons.

supernova expl osi ons.

red gi ant stars.

moow»

67. The central stars of planetary nebul ae

captured the matter of the nebul ae.

are cool stars.

ejected the matter gound in the nebul ae

have condensed out of the material of the nebul ae.

OO w>

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

A. red giants and white dwarf

B. proto-star and red giant

C. proto-star and main sequence

D.

E

—

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



Even though they have average densities roughly equal to
that of water, main sequence stars are gaseous because their
interior tenperatures are so high that they are completely

i onized and the average particle size is therefore not the
size of the atom but the size of the nucleus of the atom

A. True

B. Fal se

The tenperature in the center of the Sun is about
degrees K which is hot enough for __ to occur
15 thousand, hydrogen fusion

15 mllion, hydrogen fusion

15 hundred, nucl ear fission

15, unclear fishing

15 billion, heliumfusion

moow>

The "Northern Lights" are caused by
gravitational contraction.

the sol ar wi nd.

nucl ear fusion.

nucl ear fission.

OO w>

The foll owi ng energy sources occur in the core of the Sun
during its pre-mai n sequence, nmain sequence, and red gi ant
st ages respectively:

73.

74.

75.

76.

A. hydrogen fusion, helium fusion, carbon fusion.

B. cosmic rays, gravitational contraction, hydrogen fusion.
C. helium fusion, hydrogen fusion, carbon fusion

D. hydrogen fusion, gravitational contraction, heliumfusion
E. gravitational contraction, hydrogen fusion, helium fusion.
The el ements nore nassive than iron were produced in

A. white dwarf stars

B. the planets

C. proto-stars

D. mmin sequence stars

E. supernova expl osions

A white dwarf is typically the size of ___ and __ in

nat ure.

A. Mercury's orbit, liquid

B. the Sun, gaseous

C. alarge city, nmetallic

D. the Earth's orbit, gaseous

E. the Earth, netallic

The Chandrasekhar linmt inplies that stars ending up nore

massi ve than 1.4 sol ar nasses cannot becone
gi ant stars

supernovae

neutron stars

bl ack hol es

white dwarfs

moow>»

Bl ack holes are
A. places where no matter can exist.
B. places where gravity prevents |ight from escaping.



77.

78.

79.

80.

81.

82.

83.

84.

C. very cold stars.
D. always extrenely massive objects.

The mai n reason Herschel thought the MIky WAy gal axy was
considerably smaller than it really is was because he did
not include the effects of

A. interstellar dust.

B. bright blue stars.

C. HIIl regions.

D. the lack of heavy elements in nearby stars.
E. radio and spectral lines.

O and B associations and their HI1Il regions are usually
found in what part of the gal axy?

A. halo

B. gl obular clusters

C. spiral arms

D. nucl eus

E. None of the other answers.

Conpl ex mol ecul es such as al cohol are found nostly in
sunspot s.

super novae.

t he atnospheres of hot stars.

em ssi on nebul ae.

dar k dust cl ouds.

moo >

Interstellar dust

A is conpletely transparent.

B. causes the 21 cmradi o em ssion

C. causes starlight passing through it to appear nore bl ue.
D. causes starlight passing through it to appear nore red.
E. None of the other answers is correct.

A good exanple of a dark nebula is the

A. Trapeziumin Orion.

B. Crab Nebula in Taurus.

C. Horsehead Nebula in Oion

D. Veil Nebula in Cygnus.

E. Ring Nebula in Lyra.

What color is a typical reflection nebula, and why?

A. Red; hydrogen has a strong red spectral |ine.

B. Blue; blue light reflects better off dust particles.
C. Red; red light reflects better of dust particles.

D. Blue; the illunminating star is blue.

E. Red; it radiates like a red-hot black body.

Whi ch type has no interstellar nmediumor young stars?
A. spiral

B. elliptica

C. Seyfert

On average, the distance between galaxies is roughly a few
mllion Iight years

A. True

B. Fal se



85.

86.

87.

88.

89.

90.

91.

92.

According to the Hubble I aw, clusters of gal axies tw ce as
far away nove us faster.

towards, 4 2

away from 4 x

away from 2 x

towards, 2 x

O0w>

The masses of spiral galaxies are calculated fromtheir
rotation curves by application of

Hubbl e' s | aw.

Ki rchhoff's | aw.

Newt on' s second | aw.

Newton's third | aw

Kepler's third | aw

moow>

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

t he photelectri effect.

the interference effect.

refractuion.

OO w>

—

is suspected that '"twin quasars' are

A. identical quasars orbiting each other.

B. actually binary stars in the MIky Way.

C. two images of the same quasar produced by gravitation
D. produced by a supernova expl osion.

E. a double imge produced by a defect in the tel escope.

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

an age of the universe of about 100 billion years.

very few neutrinos.

the correct amounts of hydrogen and heliumin old stars.
nore atons than photons in the universe.

redshi fts of gal axi es i ndependent of distance.

moow»

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

nore atonms than photons in the universe.

guasars close to the M| ky Way.

an age of the universe near the ages of the ol dest stars.
blue shifts for a few very di stant gal axi es.

equal anounts of hydrogen and helium

moow>

Whi ch el ements were present when the universe was 500
seconds ol d?

A. hydrogen

B. all the el enments now present

C. only elenents heavier than iron

D. hydrogen and helium

If the universe is closed

A. the galaxies will expand forever.

B. it will fall back in on itself creating another fireball
C. Hubble's | aw nust be w ong.

D. it will becone static.



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

eventual ly stop expandi ng and becone static.

separate into two or nore parts.

expand forever.

eventual ly recol |l apse.

None of the other answers are correct.
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