MidTerm Exam - Professor’s Solution Sets

Short-Answer Problems (3 points each)
e following scientists in order of when they lived, earliest to
Newton, Aristarchus, Albert Einstein, Nicolaus Copernicus.

H(is’htrcl’ms/ CoFerm’cu;) Newton, Eiaglcin

2) You step outside on a clear night in Ohio. Over the course of the night,
do stars appear to circle clockwise or counterclockwise around Polaris?

couvnterclockwise

3) Name one of the reasons why the heliocentric model of Copernicus met

with initial resistance.
\)I'\' was con‘)rnr/ Yo church dockriae,
2)IF im lied ¥he Earth was mov{/-J ar o

Flabbe ashr speed.,
5 a0 lie(jj“)‘l‘l stun were o} a

£l hrg distaace
4) Which is longer, a si qyr g.{ ??x S04 day':" shance,

_3@"‘4(‘

5) Suppose that mischievous space aliens move the Earth so that it’s on a
larger orbit around the Sun. On i rbit, would the Earth’s orbital
period be longer or shorter than it is

)O?jer‘
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6) Which has the shorter wavelength, red light or violet light?
violed
7) The star named “Sirius” is just under 3 parsecs from us. Which tech-

nique would be most useful for accurately determining its distance: the radar
method, the parallax method, or the standard candle method?

Fam\la\x

8) Arrange the following objects in order of increasing distance from the
Earth: the Sun, the Andromeda Galaxy, Proxima Centauri, the Moon.

Moon, 5-44/ Proxima  Ceatnur, Androvmede 64«)(/

9) If a star is at a distance of 4 parsecs, what is its parallax, in arcseconds?

P: g arcsecond = 0,25 arcsecond

10) Seen through a good pair of binoculars, the star Betelgeuse is red and
the star Rigel is blue. Which of the two stars has a higher temperature?

R{je]
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11) A galaxy is moving away from us with a radial velocity v = 21,300 km/sec.
From Hubble's Law, what is its distance?

V. 21,300 emfec
Ho 71 \‘M/S"-/Mr‘-

12) Which of the following temperatures is closest to the temperature of the
air in this room: 3 Kelvin, 30 Kelvir 0 Kelvin, or 3000 Kelvin?

200 Nfc

200 Kelvia

13) Which contributes most to the average density of the universe: dark
matter, ordinary matter, dark energy, or photons?

Aqr‘\c eme(37

14) When the Milky Way Galaxy and the Andromeda Galaxy collide, will
they form a large spiral galaxy or a large elliptical galaxy?

QH;?'HCGJ g° levy

15) In a cosmological context, what does the acronym “WIMP” stand for?

W“\\dy I-V\kmdi"] Massive Farh
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Mathematical Problems (10 points each)

Mac

For an  ashonaur  on Man 1o see Fhe EadH

i 1 cwarke Y"msc/ the  Mar-Fartha- Sua  angle
musk be  A0°, a2d Yhe Sua- Man side of  phe

MGD‘( will e the l'l7'707’</veus<.

1 A0)® s x* = (152 Q)
¥* 2,304 AL - ] ALY

1'.

X 1,304 A.L"
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ordinary matter v
sun, how many

: 0,0q)ocfﬂ'
: 0.04 x 107 kq/m*

\b> ﬁo«luwy Yx 107 = —'J_ <

6ox10"" M. /g2

There vao“\J be on\/ L billioaths of a

avcr‘Qjc

shar cubic panec, ©7
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2 g'ux oF HrC"'\\NJ
. lumu’no}; O‘ ﬂf'c.)""ﬂu

2 dishunce “ro Prehuras
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e FGS};L’: kdwe Jo Fred -
differ,

ma

Wd‘/ F(“)l siace  dark  wmaher (by defirihon) doesn’t
emit , absoch, or reflect  light, you'rv Prbbabl waerCrJ
how we can deect it,  Dack malter Je:fik s
invisibility, can be  dekecred indiccHly, bY il gravitzhoaq)
nflueace on ordinury  luminoys mather. ConsiderY a
5‘7‘.(-\\ j““"% such as  Hhe Andromeda  Galaxy, Whea
we obsern Yhe s echva of stars s Fhe An mmcclc\
Gq\«)‘),] we Sk }'cyun Hhe Qoﬁglcr shifds  a their
S?QM, thar  the stas ae jov"- arund  Yhe
36\‘0\)\7’} cenkr on  meart citcalar b, with 5’;«4:
of huadreds  of Jerlomarez fkr secoad. From #the

?ormq\nl Veice = i we  Can r.omfuk Hee
mass  inside any  skacd orbid  arousd Yhe  galaxy?
center , T+ Sound  Yhat for stmn o4 Yhe
outer Qﬁ'a)«; of M ja’rfo? (Hat s, with

lex values  oF r), Yhe com wied  wass M
requirtd Yo anchor the st o1 their  eircular
orbiys iy very |«?< — wmuch )quer/ ia Facr, Hhan
Can e accomid  for Yy the  waible  stma and

ws in Hhe galaxy, The mmqiu‘j mass vk thea

pe iavisible, or  “dack’, mcber.
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