PHYS 1401: Descriptive Astronomy Summer 2016

Quiz 05: Determining the Mass of Jupiter ViSeI @ILEA

Answer each of the following questions using your s
clicker. You must respond using your clicker;

papers will not be marked by hand. !
3
You may use your lab notebook and a calculator. ,
Each question is worth 3 points, and there is no -
partial credit. a !
)
You are observing a newly-discovered moon of s ORI T AT T T TN
Jupiter called Clea. Using the same methods as you ig 1 / N
used in lab, you have plotted its position relative to & -2 N / \;
Jupiter over the course of several weeks. Use the . ™ v IRERRERERNEARRER R ™
graph on the right to answer the following ; Period
questions, -4 : - A ........
1.  Whatisthe orbital radius r (in JD) of moon Clea? 8 1 2 % 4 5 & 7 8 5 10 110 12 15 14 18 16 17 18 19 20
Answer numerically (no units)! r=3 JD Time (Days)
2. Whatis the orbital pgriod T (in da'ys) of the moon Io EUROPA GANYMEDE | CALLISTO
Clea? Answer numerically (no units)! T =14 days
3. Examine this data and comment on how you know r(JD) 3.02 4.80 .66 13.46
ithas been faked! (Clea is not a real jovian moon!)
A)  Thereisnothing on the graph to indicate false T (DAYS) 177 3.55 7.16 16.69
data; no one would suspect a hoax.
B) A moon with that orbital radius should have 1.856E+27 1.925E+27 L.867E+27 1.840E+27
a much shorter orbital period than the data
indicate. 1.860E+27 | 1.838E+27 | 2.805E+27 | 1.830E+27
C) Amoon with that orbital radius ought to have
a longer orbital period than the data indicate. 1860E+27 | 1884E+27 | 1400E+27 | 1873E+27
D) Ifamoon e.x\sted at that distance, it would 1 960E+27 2 036E+27 1 839E427 1 840E427
probably disrupt the other moons, and all the
data would be incorrect. EXPERIMENTALLY 1.860FE+27 2.000E+27 1.850FE+27 1.830F+27
4. From data collected for the moon Europa, you DETERMINED
have determined that it takes Europa T = 4.80 days Mass 1.852E+27 | 2.093E+27 | 1.756E+27 | 1.824E+27
to complete one orbit, and its orbital radius is r =
3.55 JD. Use these values 1.947E+27 | 1.752E+27 | 1.918E+27 | 1.764E+27
to calculate the mass of ot
Jupiter. M=(2.27x10) r? 1.890E+27 | 1.888E+27 | 1.871E+27 | 1.823E+27
A LEsAD e 2y (4:80)° 2.148E+27 | 1.879E+27 | 1.881E+27 | 1.797E+27
B) 1.90x10%"kg M=(2.27x10%) 655 . . . .
C)  1.92x10%"k 2-99)"
D)) 1.99%10%7 kgg M=1.99x10*kg 2.006E+27 | 1.830E+27 | 1.800E+27 | 1.963E+27
5. \hoen data EoHectedd fLom multi?le trials (for all AVERAGE 1.924FE+27 | 1.913E+27 | 1.899FE+27 | 1.838E+27
our moons) is used, the mass of Jupiter is
calculated to be 1.893x10%" kg. Compare this to % ERROR -1.26 -0.66 0.07 3.24
the accepted mass of (1.9x10%" kg) and calculate
the percent error in this result. OVERALL AVERAGE 1.893E+27
A 0% D) 0.35%
B) 0.0035% E) 35% PERCENT ERROR 0.349
C) 0.035% F)  35%

6. When collecting data on the four Galilean moons, why did we use a shorter interval between observations for the moon lo?
A)  ltwasn’t necessary, it was random. The decision to use a shorter interval was arbitrary.
B) lo hasashorter orbital period than the other moons, so a shorter collection interval was appropriate.
C) lohasa significantly longer orbital period, so requires a significantly longer collection interval.

7. Trueorfalse: Combining your data with observations made by other astronomers is a good idea, because their errors and your errors will
tend to cancel out, making the overall results better than the individual observations.

8. Trueorfalse: Increasing the number of your observations (more days spent observing the same moon) should o 7
also increase the accuracy of your results. M=(2.27x10%) r

9. Trueorfalse: The shorterthe orbital period, the smaller the error in the results. P
) ) ) L o . ) ) T= [(2.27x10*) —
10. Predict the orbital period of Jupiter's moon Himalia, which has an orbital radius r =82 JD. M

A)  129days 26 3
B) 256days 7= | (227X107) (82 )6582)
C) 16,799 days (1.9%107)
D) 65,536 days T=256 days



