AST 207

Test 1

You may use one sheet of notes. You may not use books or

additional notes.

22 September 2008

Name

PID

1 /9
2 /5
3 /5
4 /5
Total /24

Planet | Period | Semi-major | Eccentricity
(yr) axis (AU)
Mercury | 0.241 | 0.387 0.206
Venus 0.615 | 0.723 0.007
Earth 1.000 | 1.000 0.017
Mars 1.881 | 1.523 0.093
Jupiter | 11.86 | 5.202 0.049
Saturn | 29.46 | 9.539 0.056
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1.

2.

Short answers

Test 1

22 September 2008

a. (3 pts.) Below are two paragraphs from Galileo’s Siderius Nuncius. On Jan 8, 1610,
Galileo posed the question “how Jupiter could be east of all these stars when on the
previous day it had been west of two of them.” In one or two sentences, answer his

guestion.

On thir geventh day of Janoary o this pressnt vear 16

at th it hour of ght, whes | wag viewing the I:tﬂ.w:;ﬁ
badies with a tolescope, Jupiter presented itself by mop and
beeauso I had preparsd 2 very llent inslrament for moy-
#olf, I perceived (es T hud not bebore, ca ocooust of the
woakmess of iy [eévions insbument) that besids the
placet thire wern three starlots, smell edeed, but very
bright. Though I believed them to be ameong the hest of
fived sturs, they arcased my cumiastty semewhat by agpear-
ing ta lie in on cmct straight line pasalld bo the eclipte,
and by thedr being mone gplandid than ethers of thelr siza,
Thelr asramgement with respect to Jupiter and esch other
wii the following:

Eagt : * O & Wit
that i, thers were tweo stars on the sastern side and oo b
the west. The most casterly star amd the wasbicn ooe
sppeared lisger than the ether, [ sl oo attenton bo the
distances bebwesn them ond Jupdber, for at the cotset [
thought them to be Bxed stass, as I have sald'® Bul e

turning to the same investigation on Jenuary eighth—led by
what, 1 do not know—I found & very different arrangement.
The thres starlets were now all to the west of Jupiter,
closer together, and et egual intervals from ene ancther as
shown in the following sketch:

East o % ¥ * West

At this time, though I did not yet tum my attertion to
the way the stars had come together,-1 began o concern
myself with the guestion how Jupiter could be east of all
these stars when on the previous day it had been west of
two of them. I commenced to wonder whether Jupiter
was not moving eastward at that time, contrary to the com-
pumﬂmdthanﬁmmen.aﬂdhﬂﬂgﬁthﬁmtuft&m
b}'thﬂtmntiﬂn.uﬁmo:itwwithgrﬁtinlmtﬂn’cl
awaited the next night, But I was disappointed in my hopes,
forthc:krwuﬂrmwvamdnﬂhcln@swmwhm.

b. (3 pts.) What was a most important question in cosmology in 1473 when Copernicus

was born?

c. The moon was full about a week ago. (1 pt.) What was the approximate right
ascension of the moon? (2 pt.) Briefly explain how you found the answer.

(5 pts.) Draw a model of the Sun, Earth, and stars according to Ptolemy. Draw another model
to show the Sun, Earth, and stars 6 months and 6 hours later. For clarity, you may represent

all of the stars with a single star.

A new planet is found around the star X. Its period is 3.6 days or 0.01 year. Assume the star
is exactly like the sun and assume the orbit is circular.

a. (2pts.) Is its orbit smaller or larger than that of Mercury around the sun? Explain

your reasoning.

b. (2 pts.) Show how to compute the radius of the orbit.

c. (1 pt.) Give a numerical answer for the radius of the orbit.

(5 pts.) The time from noon on one day to noon on the next day is slightly shorter in June
than in December. For this question, the definition of noon is the instant when the sun is on
the meridian. Explain why. A drawing may help to clarify your explanation.
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