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Section 1. Matching of scientific terms and concepts (5 pts.)

perspicacious

capricious

surmount

incandescent

preponderance

grandiose

sycophant

curtail

edifice

conspicuous

epoch

clemency

syllogism

aesthetic

stade

archetype

dispersion

wanton

perchance

postulate

parsec

galaxy

aberration

allot

provisional

(a) reduce in extent or quantity; impose a restriction
on

(b) a building, especially a large, imposing one

(c) concerned with beauty or the appreciation of
beauty

(d) a person who acts obsequiously toward someone
important in order to gain advantage

(e) emitting light as a result of being heated

(f) a system of millions or billions of stars, together
with gas and dust, held together by gravitational
attraction

(g) deductive reasoning as distinct from induction

(h) a unit of distance used in astronomy, equal to
about 3.26 light years

(i) a departure from what is normal, usual, or ex-
pected

(j) having a ready insight into and understanding of
things

(k) the quality or fact of being greater in number,
quantity, or importance

(l) overcome (a di�culty or obstacle)

(m) about 600 feet

(n) arranged or existing for the present, possibly to
be changed later

(o) impressive or magnificent in appearance or style,
especially pretentiously so

(p) an original that has been imitated

(q) deliberate and unprovoked

(r) an arbitrarily fixed date relative to which
planetary or stellar measurements are ex-
pressed.

(s) suggest or assume the existence, fact, or truth of
(something) as a basis for reasoning, discussion,
or belief
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(t) perhaps

(u) given to sudden and unaccountable changes of
mood or behavior

(v) mercy; lenience

(w) standing out so as to be clearly visible

(x) the separation of white light into colors, or the
separation of any radiation according to wave-
length

(y) give or apportion (something) to someone as a
share or task
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Section 2. Multiple choice (25 pts.)

1. Which of the following was taught by the Pythagoreans?

(a) the earth is flat

(b) the earth below us is infinite

(c) the earth floats like wood on top of a fluid

(d) the sun is at the center of the world, since fire is the most precious thing

(e) the earth is motionless because of its indi↵erence to forces in any particular direction

2. When did Aristotle live and work?

(a) around 1000 B.C., the time of King David’s reign

(b) in the 4th century B.C., around the time that Nehemiah rebuilt the temple in Jerusalem

(c) in the 2nd century B.C., around the time of the Bar Kochba revolt against the Roman empire

(d) in the 1st century A.D., around the time of the Apostle Paul’s missionary journeys

(e) in the 7th century A.D., around the time of the death of the prophet Muhammad

3. Within what branch of theoretical philosophy did Ptolemy situate astronomy?

(a) theology

(b) mathematics

(c) physics

(d) rhetoric

(e) logic

4. If the moon is in its third quarter when the sun is entering cancer, then which sign is the moon
entering?

(a) aries

(b) gemini

(c) libra

(d) capricorn

(e) aquarius

5. Suppose there were only 8 signs in the zodiac. A society wishes to have only 8 months in a year, then.
So how many 24 hour days would be assigned to each of the 8 months of the year?

(a) 22 or 23

(b) 30 or 31

(c) 40 or 41

(d) 45 or 46

(e) 50 or 52
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6. Approximately where will the sun be seen at its culmination (its highest point) on the autumnal
equinox by an observer standing in Oranjestad (the Capital of Aruba, which is located at 12 degrees
north latitude)?

(a) 79 degrees above the northern horizon

(b) 12 degrees above the northern horizon

(c) 78 degrees above the southern horizon

(d) 78 degrees above the northern horizon

(e) 12 degrees above the southern horizon

7. When standing on the arctic circle, the sun will pass through your zenith (be directly overhead)

(a) once per year

(b) twice per year

(c) once each day for half of the year

(d) once each day during the whole year

(e) never

8. A temperate region of the Earth has as its boundaries

(a) the tropic of cancer and the topic of capricorn

(b) the tropic of Cancer and the arctic circle

(c) the equator and the tropic of Cancer

(d) the arctic circle and the north pole

(e) the equator and the south pole

9. Which planet has an orbital period (about the sun) of approximately 30 years?

(a) Mercury

(b) Venus

(c) Mars

(d) Jupiter

(e) Saturn

10. If a newly discovered planet exhibits about 30 degrees of angular elongation, and it is found to exhibit
5 cycles of anomaly during 3 cycles of elongation. Then its orbit probably lies between

(a) mercury and venus

(b) venus and earth

(c) earth and mars

(d) mars and jupiter

(e) jupiter and saturn

11. According to Kepler’s third law of planetary motion, if the orbital radius of a satellite is quadrupled,
the orbital period will

(a) decrease by a factor of just under 3

(b) decrease by a factor of 2

(c) remain the same

(d) increase by a factor of 2

(e) increase by a factor of just under 3
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12. Jill, on Earth, sees a crescent moon on a particular night. At the same time Jack, who is on the moon,
sees a

(a) new Earth

(b) crescent Earth

(c) half Earth

(d) gibbous Earth

(e) full Earth

13. If the mass of the earth and the moon were both were doubled, and the distance between the earth
and the moon were doubled, then the gravitational force of the earth acting on the moon would

(a) be di↵erent than the force of the moon acting on the earth

(b) remain the same

(c) be doubled

(d) be tripled

(e) none of the above

14. The cepheid variables stars that Leavitt observed had approximately the same

(a) mean luminosity

(b) period of variability

(c) distance from the Earth

(d) maximum apparent luminosity

(e) Harvard number

15. A spectrometer relies on the fact that white light

(a) is refracted by a prism

(b) behaves like both a wave and a particle

(c) can be separated into its various colors when it strikes a prism

(d) loses energy after it is emitted by a distant star

(e) all of the above

16. In order to know the distance to a cepheid variable star, one must measure its

(a) apparent brightness and period

(b) apparent its brightness alone

(c) color and luminosity

(d) speed and color

(e) all of the above would work

17. A windowless wooden box is suspended from a hook on its roof by a rope attached to a large crane.
A person standing inside the windowless box drops an apple, which accelerates towards the floor: its
speed increases at a rate of 10 meters per second every second. According to Einstein’s principle of
general relativity, the person in the box might conclude that

(a) there is a gravitational field pulling the apple downward

(b) the box is being towed through outer space by an accelerating rocket ship

(c) both of the above are possible

(d) none of the above are possible
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18. If Hubble’s constant is 70 kilometers per second per mega-parsec, and a distant galaxy is measured to
be receding from the earth at 175 kilometers per second, then how far away is the galaxy?

(a) 1 mega-parsecs

(b) 1.5 mega-parsecs

(c) 2 mega-parsecs

(d) 2.5 mega-parsecs

(e) 1 light-year

19. According to Hubble, an average nebula consists of about how many sun-like stars?

(a) 800

(b) 800 thousand

(c) 800 million

(d) 800 billion

(e) actually, nebula cannot be composed of stars

20. According to Lemaitre, which of the following is evidence supporting Big Bang theory

(a) the distribution of the elements is (approximately) similar throughout the universe

(b) the energy density contained in cosmic rays is about a tenth of the energy density contained
in matter

(c) distant nebulae exhibit redshifts

(d) all of the above

(e) none of the above

21. The sum of the internal angles of a triangle drawn on the surface of a sphere is

(a) equal to 180 degrees

(b) less than 180 degrees.

(c) greater than 180 degrees

(d) greater than or less than 180 degrees; depending on the size of the sphere

(e) a triangle cannot be drawn on the surface of a sphere

22. According to Lemaitre, the radius of curvature of space

(a) can be calculated using Einstein’s equations of general relativity

(b) depends on the density of matter and energy filling space

(c) has been increasing for some time now

(d) all of the above

(e) none of the above

23. According to Lemaitre, the universe came into existence

(a) as an act of creation about ten thousand years ago

(b) as a result of the radioactive decay of an extremely high atomic number primeval atom

(c) not in an instant; rather it has always existed in more or less the same form

(d) is comprised of matter which is being continually created in fissures formed as it rapidly
expands

(e) none of the above
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24. Which of the following is finite, according to Lemaitre?

(a) the size of the universe

(b) the number of stars in the universe

(c) the number of even integers

(d) the number of integers

(e) all of the above

25. Lemaitre writes that, in the opinion of the scientist Bu↵on,

(a) the nebulae formed by condensation of a swarm of particles throughout the universe

(b) beings who are more intelligent than man dwell on planets more distant from our sun

(c) just as Jupiter orbits the sun, so also the sun orbits the center of our galaxy

(d) the Earth formed from a collision between the sun and a comet

(e) all of the above

26. According to philosopher and mathematician William Dembski, author of the book No Free Lunch,
the three modes (or types) of explanation which have been used by scientists throughout history are

(a) necessity, science, and nature

(b) science, theology, and metaphysics

(c) god, the devil, and the sinful nature

(d) necessity, chance, and design

(e) chance, mind, and god

27. The ancient greek philosopher, Aristotle (whose work we studied at the beginning of the semester),
claimed that a person does not truly understand an object until he or she understands

(a) its material, formal, e�cient, and final causes

(b) how it evolved from a primordial gas of unequal particles

(c) the archetype, or blueprint, by which it was designed

(d) physics, mathematics, and theology

(e) all of the above
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Section 3. Essay questions

Answer the following essay question using correct grammar, clear reasoning, and graceful style.

1. (4 pts.) In his book Galaxies, which you read a selection from this semester, Hubble argued that the
apparent brightness of a galaxy is a good indicator of its distance from us. How did he arrive at this
opinion? Do you agree with him, or not? Explain.
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2. (4 pts.) This semester, we studied the works of several astronomers and cosmologists from ancient
to modern times. You likely agreed with some things—and disagreed with other things—that each
of these scientists claimed. Consider, for the moment, two of these scientists; Aristotle and Lemaitre.
For both of these, clearly describe one thing that they said with which you agreed, and one thing they
said with which you disagreed. Be sure to explain the reasons why you agreed or disagreed. In other
words: it is not good enough to simply state your opinions; you need to defend your opinions using
reason and evidence.
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