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Astro 5, Midterm Exam: Fall Quarter 2016

ALl multj - ; .
wltiple chojce questions worth two points. Conceptual questions as indicated.

History:

(1)
(

The ancient greeks had a model of the solar system in which the center of the solar system was

\
a) Earth (b) Mars (c) The Sun (d) The Galaxy .
(2) Kepler’s innovation that made it possible to accurately describe planetary orbits was to realise that

(a) The Sun was at the center of the solar system
(b) Planetary Orbits are described by ellipses. not circles
(c) The Planets all orbit in a plane
(3) Galileo observed the phases of Venus and inferred that Venus
(a) Orbited the Earth
.(b) Orbited the Sun interior to Earth’s Orbit
(c) Orbited the Sun exterior to Earth’s Orbit

(4 Retrograde Motion occurs when ge<< ™«
)

)
(a) Earth moves backwards in its orbit

(b) Mars moves backwards in its orbit

(2) Earth overtakes Mars as it goes around the Sul

(dyMars overtakes Earth as it goes around th@ﬁ@

Fundamentals:

(5) Which of the following is not a molecule?
(a) Water b) Carbon (c) Carbon Dioxide (d) Ammonia

(6) Can an element go directly from solid to gas phase, or does it always have to pass through a liquid phase?

(a) Yes, always liquid
(b) No, always directly to gas
¢(c) No, sometimes directly to gas
(8) How many planets are there in the solar system (official number only please!)

\_(a) Eight (b) Nine (c) Ten (d) One
(9) How many stars are there in the Galaxy (ballpark figure)?
(a) Ten (b) A Thousand  (c) A million {(d} A hundred billion

(10) Approximately what fraction of the mass in the Universe is in baryons (aka the stuff we're made of)?
(a)a few percent (b) 50 percent (c) 75 percent (d) 100 percent

(11\ ) The composition of the Sun is mostly
é) Hydrogen (b) Helium (c) Carbon (d) Iron
12) Discuss what information we can gain about a star or planet if we measure it’s spectrum.
Describe what we mean by a spectrum and what features thereof convey the information.

(5 points) I
13) How was most of the Carbon and Oxygen in the (E@_rﬁi ‘originally produced?

(e) From the Big Bang
(b} During the formation of the Milky Way

(c) Nuclear Burning in Stars
(d) Chemical reactions on Earth



(14) of these ;
” 1 he Earth?
a) Mel‘cuivl ! Stem planets, which is much hotter on t.hersurface than the Ear
(15) Why do we think (b)) Venus (¢) Mars . (& V.ulcan _s
a) They would 1% the Ice line i important for forming gas giants like Jupiter”
0ol tem b away if they were closer to the Sun
(c) I the Peratures are needed for sufficient solid mass to condense to form the core .
(16) Whichyiswtilre o €old, then they coulq not retain a magnetic field and would lose their atmospheres
(a) Io ¢ only Salar Systen Moon to have a substantial Atmosphere? b
(17) Discuss the o . (b) E”mpa (¢) Titan (d) Earth’s Moon, a.k.a. "The” Moon
Points) ® Concept of the Radioactive half-life, and how it can be used to measure the ages of rocks.

ner solgr sy

Geologic Foundations:
(18) neous rock results from
(a)/ Tolten rock that coolg

(b) C.c)mpression of silt in riverg
(c) High Pressure

( /(E)O]der
(20) Approxima.tely ho;v\o’ld IS the Earth?

; 1(?)1{1911;;'1110“ years  (b) .1 billion years
ve to the Composition of Earth’s

(a) less denge () more dense
(22) What is subduction?
(

a) The process of emitting gases into the atmosphere via volcanoes
() Th
c

osphere absorbing the heat emitted by the Earth surface

‘:\S)/Th'e process by which crust is buried by plate tectonics and melted
(23) Which is not a greenhouse gas?

(
(a) Water (b) Carbon Dioxide (c) Methane ((d)ATP

(24) Describe how the CO, cycle acts as a thermostat to maintain the surface temperature of the Earth
(6 points) e e e ok — .

(25) How did the Moon form?
(&) Capture from the Asteroid Belt
(" (b) Result of a collision with a Mars-size body (e 44 A
“f¢) Spun off of a rapidly spinning early Earth
(QQl\The Earth’s magnetic field is maintained by '
_ (a)/ Convection in the mantle/, ., c..c Ab) Winds in the atmosphere

(c) The Solar wind _4d} The Carbon Dioxide Cycle

L@ 4.5 billion years (d) 14 billion years
mantle, is the core

(¢) homogeneously mixed

ey ')

Biological Foundations:

(27) Darwin noted that Nature featured a competitihon for 1imlit§d dresources and that some individuals
in a species were better suited that oth.ers. From this he conclu ;. i
(a} Some individuals can acquire traits apd pass therr'l on to their o pthefs
“(b).Some individuals have an advantage in reproductive success over o

“te¥ Al life must have sprung from a common origin
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(28) Organic

Chey;
() Trop Stry, Upon Which biology ;
(29) Match th X O8Y is based‘ 15 based on the element
C (3) Wagey = ™lectle o 135 (T Cagy ) Nirogen
Water to itg biOlogical e arbon (d) Nitroge
A (b) ATP e
B (c) DN A - (A) Energy Storage
(30) Wh b (B) Chemical Instruction Set
4 Ich jg Not gpe of the d : (C) Solvent, and Medium
a1 Bacteri, G»Am@@mMMjMMMM?
) _An Organism, that ljy chaca ¢) Viruses (d) Eukarya . ide
and itg energy from i €S near a-volcanic vent and gets its Carbon from dissolved Carbon dioxide,
a) phOtO&Utotmph Mical reactions with the volcano products, is classified as a

\
(3 Umans are --,\(b) rhemoautotroph (c) photoheterotroph () chemoheterotroph

chemoautotroph (¢) photoheterotroph (@chemoheterotroph
S on three letter words. How many potential words can be made

(a) 16 (b) D)
20 o) 64 (d) 128
(34) Due ¢ L substantial redundancy in our code, how independent amino acids do we actually use?
(a) 16 - (b)20 (c) 64 (d) 128

(35) Discuss why we think this redundancy

i may indicate that life originally used a simpler
genetic code than the three base-pair wor

ds we see today. (4 points)
History of Life on Earth:

(36) What is a Stromatolite?
4a) A device used to study ancient life
((b) A fossil that shares the pattern of modern day microbial mats
EE)/A fossil from the Cambrian explosion period N
(37) Even in metamorphic rock we can obtain some indication of biological activity due to
4a) the presence of nanofossils
{b) leftover traces of organic materials in the rock
(c) Anomalous isotopic ratios of Carbon '
(38) Based on the available evidence, we anticipate that the delay between the formathn ,Of Earth and
the start of life was
(a) less that a billion years (b).two billif)ﬁl yegrs ' (c); thousand years
39) What is the source of energy used in the Miller-Urey experiment’ .
(1 (i) Electrical Discharges (b} Tidal Energy ——fc) Photosynthesis
40) The atmosphere of the Early Earth was
( (;) Oxygen Rich ~ (b) Iron Rich (c) Oxygen Poor ~ (d) Carbon Poor
s
41) What feature defines a Eukaryotfa. b | . il
( (; ) having DNA (b) amino acids @-a cell nucleus  4d) having multiple cells
/ "he Cambrian Explosion? 4
i e Wa? t'}'len ii diversity of multicellular life 540 million years ago
LA JETie R cela : isms after the Hadean
: lled organisms
) The appearance of single celled org -
ey The Extinction of the Dinosaurs, 65 million years ago



AT s
“nid impact cause!
. foid impact cause.
boundary sediments does not argue for a asterold 1mpag!
layer

(43) What evidence i, the K.
Iridiup, mixed intq the

(c) the absence of dinosayr fossils above that layer

() the Presence of solidifi : ' impact?
' ed molten rock in that layer Chicxulub impac
(44) How big does ay asteroid have tg b to be a genuine global threat, based on the Chicxulub In

' : 1ze

(a) c_entlmeter Size (b) meter size @) 10 kilometer size (d) 1000 kﬂqmi:s;tsher planet’s

(45) Discuss why we might consjder the observation of a high Oxygen content 1;] net. (4 points)
atmosphere t¢ be an indicator of the presence of biological activity on that pla

A Few Hypotheticals:

True/Plausible or False/Implausible

e " evidence that life began on a hilltop, not near a deep sea vent

-strand like DNA.
(47) The first self-replicating molecule made in a lab is single-strand, not double-str.

F - .
(48) A single celled Orgagism is discovered that uses 12 different amino acids
@ F .
(49) We discover a planet with an active CO; cycle but no plate tectonics
3 \Z ‘ 2937
(50) NASA announces the discovery of aré%;mld that will strike Earth in Jan < -
. : i away in Orion
i 500 light years
(51) NASA announces the discovery of a young planet forming system 1500 lig
Cat : to visit this planet
(52) NASA also announces plans to send a crew of astronauts to v
i o t near Pluto
i ter i solar system come
(53) NASA announces the discovery of water-based life on a =

iy

while Earthlings use only right-handed molecules of this type)

/‘ . . . ]

[ e
thiraldn = Jom

regular Carbon-12 is ngi\. :
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