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Astro 5, Midterm Exam: Fall Quarter 2016 

\11 mult iple ch · · · · · d 0 1cc questions worth two point . Conceptual quest10ns as md1cate . 

History: 

(l ) .{_he ancient greeks had a model of the solar system in which the center of the solar system was 
~ 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 

_ (5) Planetary Orbits are de cribed by ellipses. not circles 
l c) The Planets all orbit in a plane 

(3) Galileo observed the phases of Venus and inferred that Venus 
( aj Orbited the Earth 

, 01J Orbited the Sun interior to Earth's Orbit 
( c) Orbited the Sun exterior to Earth ' Orbit 

( 4) Retrograde Motion occurs when ~ ' ,h,,.._ 

01 Earth moves backwards in its orbit 
(b))Mars moves backwards in its orbit 
{zj' Earth overtakes Mars as it goes around the~ 
.(.ArMars overtakes Earth as it goes around th~ 

Fundamentals: 

( 5) Which of the following is not a molecule? 
(a) Water @ 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 
(bi No, always directly to gas 

((0, No, sometimes directly to gas 
(8) -How many planets are there in the solar system ( official number only please!) 
( (aj 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 (dd) A hundred billion 
(10) Approximately what fraction of the mass in the Universe is in baryons (aka the stuff we're made of)? 

a few percent (b) 50 percent ( c) 75 percent ( d) 100 percent 
( The composition of the Sun is mostly 

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) 

(13) How was most of the Carbon and Oxygen in the~~·originally produced? 
~om the Big Bang --

- _ __.,, 

(b}--During the formation of the Milky Way 
(c) Nuclear Burning in Stars 
( d) Chemical reactions on Earth 
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(14) or th . 
( ese lllncr sola E h? 
a) Mercury r system planet , which is much hotter 011 the surface than the art · 

(l
5

) Why do we think Ul~b)) Ve~rns . . (c) Mars ~ ulcan . 
. ~ They would b .1 Ice line 1s important for forming gas giants like Jupiter? 
\lhl Cool tempera~! away if they were clo er to the Sun 

( c) If they were t ures arc needed for sufficient solid mass to condense to form the core 
( 
16

) Which is the 
0

~ c~ld, then they could not retain a magnetic field and would lose their atmosphere 
(a) Io on Y ~ System Moon to have a substantial Atmosphere? 

(l ?) Discuss the con ~ J:uropa (c) Titan (d) Earth's Moon, a.k.a. "The" Moon 
(5 . cept o1 the R d. . f 

Pomts) a 1oact1ve half-life, and how it can be used to measure the ages o rocks. 

Geologic Foundat· 
ions: 

( eous rock results from 
olten rock that cools 
ompression of ·1 . . 

(c) ff h s1 t m nvers 
ig pressure defor t. 

(19) If fossil A is f d . ma ion of sedimentary rock 
( ) v oun 1n a deeper 1 d 
a I ounger ® ayer un erground than fossil B, it is 

(20) Approximately how ld ~ldehr (c) Depth isn't correlated with age 
(a) 1 ·11· o is t e Earth? 

IUI ion years (b) 1 b"U- . rOi . . 
(21) Relative to the c . . 

1 
ion years '-U,:f 4.5 b1lhon years (d) 14 billion years 

(a) less dense ompos1t1on of Earth's mantle, is the core 

(22) What is subductio~ more dense (c) homogeneously mixed 

(a) The process of emittin · 
( Th g gases mto the atmosphere via volcanoes 

e process of the atm h b . 
he proces b h" h osp ere a sorbmg the heat emitted by the Earth surface 

(2 Wh. h . s Y w ic crust is buried by plate tectonics and melted 1c 1s not a greenhouse gas? 

(24( a) )DWat~r (b) Carbon Dioxide ( c) Methane (7~ ATP 
escnbe how the CO cycl t h . . ~ 

(6 . ) 2 e ac s as a t ermostat to mamtam the surface temperature of the Earth 
pmnts Cc~•,.• ~, , o v ' - ~ -

(25) How did the Moon form? w~" ~? 

( a:;Capture from the Asteroid Belt 
( "(B)) Result of a collision with a Mars-size body " ii(, ,1,~ • ~-Ji,, ·''---' 

';tcJ Spun off of a rapidly spinning early Earth 
(26 The Earth's magnetic field is maintained by 

'( a Convection in the mantle/ ,k , , , ..._ ,Arr) Winds in the atmosphere 
( c) The Solar wind ,)d} The Carbon Dioxide Cycle 

Biological Foundations: 

(27) Darwin noted that Nature featured a competition for limited resources and that some individuals 
in a species were better suited that others. From this he concluded 
• _(.a.}-Some individuals can acquire traits and pass them on to their offspring 
((B)\Some individuals have an advantage in repr~d_uctive success over others 
~ All life must have sprung from a common ongm 
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• 
(28) Organic ch . 

( ) I em1stry 
a ron ' upon wh· l . 

(29) M (b ic 1 b1olo · 
C (a) ;tch the molecul ) _Oxygen gy(i~ased, is based 011 the clement 

( 
ater e to its biolog· 

1 
,0 Carbon (d) Nitrogen 

A b) ATP ica role 

B (c) DNA ,.__ (A) Energy Storage 
(30) Which · (B) Chemical Instruction Set 

(a) Bacte 
1
~ not 0 ne of the domain, (C) Solvent an<l Medium 

(31) A na (b) A ~l ams on the Tree of life? 
n organi rc1aea ~ v· 

and its ene sm that lives near a vol . \....l>-' iruses (d) Eukarya . . 
( ) rgy from chem· 1 . came vent and gets its Carbon from dissolved Carbon dioxide, 
a Photo ca reactions with th 1 -

(32 autotroph (b; hem e vo cano products, is classified as a 

(
) Humans are oautotroph (c) photoheterotroph (d) chemoheterotroph 
a) photoautotroph (b) h 

(33) Our genetic coder 
1
. c emoautotroph (c) photoheterotroph ~chemoheterotroph 

usin th e ies on three lett d H ~ d g e bases in our DNA 7 er wor s. ow many potential words can be ma e 
(a) 16 (b) ·?O 

(34) Due to the substant"al - . ® 64 (d) 128 
(a) 16 r (b))!OOuudancy m our code, how independent amino acids do we actually use? 

(35) Discuss why we ehin~h? (c) ?4 . . (d) 128 . 
genetic code th h th1s redun~ancy may md1cate that hfe originally used a simpler 

an t e three base-pa1r words we see today. ( 4 points) 

Hist0ry of Life on Earth: 

(36) What is a Stromatolite? 
device used to study ancient life · 
foss_il that shares the ~attern of. modern day microbial mats 
fossil from the Cambnan explosion period 

(37) Even in metamorphic rock we can obtain some indication of biological activity due to 
W the presence of nanofossils 
f l5) leftover traces of organic materials in the rock 

( (1,Anomalous isotopic ratios of Carbon 
(3E} Based on the available evidence, we anticipate that the delay between the formation of Earth and 
the start of life was '1 r ·' · --... 

(a) less that a billion years (b) two billion years ( c) a thousand years 
(39) What is the source of energy used in the Miller-Urey experiment? 
< (a) Electrical Discharges ,fbj' Tidal Energy --fer Photosynthesis 

(40) The atmosphere of the Early Earth was 
(a) Oxygen Rich (b) Iron Rich (0 Oxygen Poor (d) Carbon Poor 

(41) What feature defines a ~ote? 
(a) having DNA (b) amino acids (@a cell nucleus ,,fdfhaving multiple cells 

(42) What was the Cambrian Explosion? . . . 
( (a) The explosion in diversity of multicell~lar hfe 540 million years ago 
W The appearance of single celled orgamsms after the Hadean 
..{etihe Extinction of the Dinosaurs, 65 million years ago . 
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(43) What ·d ,.,----
rc.J,.... .. evi ence in the K-T b . · ~ J cause? ""°'1 Indium mixed into th oundary sedunents does not argue for a{ astc~ 

--fbj" Presence of So . e layer 
( c) the absence of od~ 111 the layer 
(a) h mosaur fo -1 t e presence of solidifie ss1 s above that layer 

( 44) How big does a d molten rock in that layer 
(a) centimeter sizen ast~oid have _to be to be a genuine global threat, based on the ?hicxulub impact? 

( 45) Discuss wh . ( ) meter size ~) 10 kilometer size (d) 1000 kilometer size 
Y we might ·d ~ • I t ' 

atmosphere to b . . conSi er the observation of a high Oxygen content m another P ane s 
e an mdicator of the presence of biological activity on that planet. (4 points) 

A Few Hypotheticals: 

True/Plausible or False/Implausible 

( 46) We discover evidence h . 
T t at hfe began on a hilltop, not near a deep sea vent 

( 4 7) The first self-re r • {F) . 
~tmg molecule m~ a lab is single-strand, not double-strand like DNA. 

( 48) A single celled or . . d' F 
~ism 1s 1scovered that uses 12 different amino acids 
CV F 

( 49) We discover a pla t ·th . 
ne w1 an active CO2 cycle but no plate tectonics 
T (i5 

(
5

D) NASA announces the discovery of a~ ~roid that will strike Earth in January 2237 
T '-.V s i)- I ')J ' I, .._, 

(5I) NASA announce:~e discovery of a young planet forming system 1500 light years away in Orion 

CY F 
(52) NASA also announces plans to send a crew of astronauts to visit this planet 

T G) 
(53) NASA announces the discovery of water-based life on a solar system comet near Pluto 

T ® ,~ 
(54) Scientists recover microbes from Europa which use the some of the same chemicals as 
organisms on Earth, but with the opposite chirality (i.e. Europans uses left handed molecules, 

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

CJ F 
(55) Scientists announce the discovery of a special kind of Carbon-12, that is radioactive, even though 

regular Carbon-12 is not. 

(!) F c\. " ' .. - .fo,-, , i-t ~ 

,II k- r.rruNI 
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