T1® T2 T3 T4 T5 X SCORE: 50150 + Bonus 2

KEY: Allsrnative, acce'/afaé/e ANSWErs are jiwn in brackets

Bonus: Name NASA'’s 6 space shuttles — 1 bonus point per 3 correct answers. (2 pts total)

Atlantis C’ﬁﬂ//enjer Columbia
ﬁiycoue@ Endeavour Enfe:ﬂpmk'e
TEAM NAME/NUMBER: 4

COMPETITORS’ NAMES:

* Time is NOT a tiebreaker. Tiebreakers will be the individual section scores, in this
order: Ic, Ia, IIb, Ib, Id, IIa. Some questions are designated as further tiebreakers.
* You have 50 minutes to complete this test to the best of your ability. Good luck. Go!

***Reach for the Stars***

1




SECTION Ia: Identify the DSOs on the image sheet (letters on the image sheet correspond
to the letters below) and answer the accompanying questions (1 pt each, 35 pts total).

A Cas 4

i. This DSO is the strongest source (outside of our solar system) of what kind of

electromagnetic radiation? ﬁﬂ&ﬁO (waves)

B. Veil Nebula

i. What is an alternate name for this DSO? (Hint: has to do with a constellation.)

Cyjnw L’oop
C. Andromeda Gﬂ/ﬂ){y

i. What is this DSO’s Messier catalog number? A/3¢ [31]

ii. Which other DSO is likely to collide with this DSO in about 2.5 million years?
M'/@ 7’(/@ Ga/&:xy
D. Pleindes
i. Approximately how old are the stars in this DSO? ?lccepf 79-150 million years
ii. What constellation is this DSO found in? 7zurus
E. Crab Nebula
i. What object causes this DSO’s x-ray emissions? Crab Pulsar [neutron star, ﬂMﬁW’]
ii. When was the supernova that created this nebula seen from Earth? 7054
F. @cﬁa s SNR
i. Why is this DSO named after a specific person? ’@cﬁo ij’ﬂenem@ credited as the
most accurate observer, [He compz’/e/ many observations o][ the SNR info a hook, ]
ii. What caused the cataclysmic event that created this DSO? @/Je V7 J'M/Jei/'nm/ﬂ.

[ White dwarf accumulated too much mass and exﬁ/o&/eﬂ[ SN 1572/
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G. Globular Cluster
i.  Whatis this DSO’s Messier catalog number? W13 [13]
H. Bm‘fe:ﬂ@ Cluster
i.  What constellation is this DSO located in? \S’m”/ﬁw'
ii. ~ What is the name of the bright orange star? (T4) QMSCOIﬂpii
L. Wa/aezium
i.  Whatlarger nebula is this DSO part of? Jrion Nebula [ Mzyz2]
. Helix Nebuln
i. What kind of nebula is this DSO? Planetary Nebula
ii. What constellation is this DSO found in? ﬂqumf'im'
K. M/@ 7’(/@ Gﬂ/ﬂxy
i. What is the supermassive black hole at the center of this galaxy designated as?
Sgr A
L. Large M@e//&mic Clowd [LMC]
i.  Whatis this DSO’s “little companion” called? Small M&ye/fam’c Cloud [SMC]
ii.  Why are this DSO and its “little companion” of interest? Some 0][ the closest

ﬂﬂ/ﬂ){iﬂ' to our own, [Contain infe:ﬂesﬁny a@leczﬁ' such as nebulae, clusters, efz.]

iii.  What shape galaxy is this DSO? gi”i”EﬂM/ﬂI" [Irr, SB(s)m]

M/N. These pictures are of the same DSO in different wavelengths. What DSO is it?

M8y

i When was the most recent confirmed supernova in this galaxy? 199(

ii. What shape galaxy is it? (Spiral, elliptical, etc.) Lenficular [ S0, Ft]
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Section Ib: Answer the following questions about the constellations. (22 pts total)

1. Which two constellations are fully visible in the
image at left? (2 pts) Orion and. ?{Wyﬂ

2. What star is indicated by the arrow? (1 pt)
Aldebaran [ Tau, o Tauri, Fl/ﬁﬁﬂ Tauri, efc.]

3. What constellation is outlined in

the image at right? (Hint: the other

constellation may help.) (1 pt) \37@1#&/7”1'015'

4. Which of the constellations on the list lie along the ecliptic? (8 pts) F(qmm’w’, Cancer,
Gemini, Leo, J’ﬁgiﬁmﬂiw, Scmﬂ/n'w, Taurus, \/i@g [do not ﬂccepfyim/@ "Zodiac

constellations” or similar]

5. What constellation is visible in the lower left of

the image at right? (1 pt) Canis Mft/'or'

6. What is the bright star visible left of center? (1
pt) Sirius (A)
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7. Which constellation is visible in the image at left?
(1 pt) Cygnus [ may also aceept fym/

8. What is the Bayer designation of the star indicated
by an arrow? (2 pts) (T2) O L’yl/', Fl/ﬁﬁﬂ fyme, ete.

9. What constellation is M51 located in? (1 pt)
Canes Venatica [Canes Venatici]

10. Polaris will not always be the North Star. Why is
this? (2 pts) (T1) Answers should mention axm/

[recession or precession 0/[ the equinoxes, [The

Farth's axis wobbles in a circle () ﬁreceﬁ'ion] and as
the ﬁa/e moves a/onﬂ this pm‘ﬁ, it “points” at different stars in the nyﬁf 5'@, ]
11. Name two other (northern) pole stars. (2 pts) Y [jﬂmm&i] Ceﬂﬁei [Alrai], | (iota)

Cepﬁei, Deneh, Vega, o Draconis [ Thuban], B Ursae Minoris [Kochab]

Section Ic: Answer the following questions about stars and stellar evolution. (39 pts total)

1. Which star on the list is a flare star? (1 pt) Wagjﬁg

2. How often does said flare star flare? (1pt) Minutes to &/&tyy, but iWéyM/m/'

3. What luminosity class are main sequence stars on the H-R diagram? (1 pt) V'

4. What is the general relationship between the mass of a star and its lifespan? (2 pts)
The mass of a star is z'm/em'e@ related to its expecz‘e/ /z'/[espan, [ The more massive the star i,
the shorter its ﬁ/[w/mn, The less massive the star is, the /onﬂew its ﬁ/[ejp&m, ]

5. Why is this the case (referring to question #4)? (2 pts) Moassive stars Mnﬁ[eiya more
intense fusion at their cores and burn z‘ﬁimyﬁ their fuel much faster than small stars,

6. Which star is the brightest in the nighttime sky? (1 pt) Sirjus
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7. What class star is Algol A? (1 pt) 0 A F G K M

8. What is (usually) the brightest star in Orion? (1 pt) 7{@3/

9. What is Alpha Orionis better known as? (1 pt) Befelgeuse

10. What famous asterism is formed by the three stars Altair, Deneb, and Vega? (1 pt)

Summer Trmnﬂfe

11. What is the Sun’s spectral class? (1 pt) G2V [G]

12. What is the Sun’s absolute magnitude? (1 pt) ?{cceﬁf 4.8 o 4. 9

13. At what distance are apparent and absolute magnitude the same? (1 pt) 70 ﬁmﬂj‘ecy [ 32, 6
@ﬁf years ]

14. What do the H and R stand for in “H-R diagram”? (2 pts) %#fﬂﬁlﬂm’y, RMJ’J’@//

15. Antares emits a large portion of its energy in what non-visible wavelength? (1 pt)

%ﬁﬂmﬂe&/

16. Which star on the list is a white dwarf? (1 pt) Sirius B /. Ao not ﬂccepf "Sirius"/

17. White dwarfs can go supernova when they approach a certain mass. What is the name

of this “critical mass”? (2 pts) Cﬁamﬁ%‘e&ﬁm Limit

18. What type of supernova results from a white dwarf gaining too much mass and

exploding? (1 pt) @/)e I

19. Vega, Altair, and Regulus are flattened at the poles and bulging at the equator. What
causes this? (2 pts) Rﬂﬁip/ rotation [ ﬁyﬁ inn Jf]éz%/, non-solid com/myiﬁan ]

20. Which star, excluding the sun, is the closest to Earth? How far is it (to .1 light years)?

(2 pts) Proxima Centauri, 4.2 /iﬂﬁf years

21. What is the term for stars that don’t have enough mass to start nuclear fusion? (1 pt)

Brown dwarfs
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22. What is the main difference between Population I and Population Il stars? (2 pts) 7o J
stars (younger) have ﬁyﬁe:ﬂ metallicities than Pop 99 ( older) stars, [ Pop I stars are
metal-vich (metal = ﬂ@l%ﬁ’lﬂ other than H and He), Popp 99 stars are mez‘ﬂﬁpoon ]

23. Why are these two kinds of stars different (referring to question #22)? (2 pts) (T3) 7he
older Pop 99 stars formed when there was little in the Universe hut H and He, After these
stars had fused H and He into heavier elements, fﬁ@ often scattered material hack into
space (i fﬁroogﬁ supernovae and, p/&mez‘my nebuln). The younger 770/7 9 stars then formed
out O@ﬂyeow clouds of H, He, and the metal-rich remains of Top 99 stars.

24. What are the evolutionary stages of a Sun-sized star? (4 pts)

a. Protostar [condensing gas]

b. Main sequence star

c. Red giant

d. P/&mel‘my nebuln [white dwarf]

e. White dwarf [hlack dwarf, on@ aceept if answer for d'was white dwarf]

25. What about a much more massive star? (5 pts)

a. Protostar [condensing gas]
b. Main sequence star

c. Red giant

d. Type 99 supernova

e. Neutron star or hlack hole

Only a couple more pages to go! --->
*#**Reach for the Stars***
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Section Id: Answer the following questions about open and globular clusters. (10 pts total)

1.

Stars in clusters are bound together by what? (1 pt) Gmw’@

Which type of cluster is often found in the halo of galaxies? (1 pt) G/oéw/m/' clusters
Where is the other type of cluster usually found? (1 pt) Gﬂ/ﬂcﬁc &éjﬁ [inm/ arms/
What is the closest open cluster to Earth? (1 pt) ?/ym/ej‘

Which kind(s) of cluster contain(s) blue stragglers? (1 pt) Both

Why are blue stragglers more likely to form within clusters? (2 pts) (T5) Blue J'fmyy[em'
are z‘ﬁmgﬁf to form when two smaller stars collide, 7—@%:% star &/em‘ify in clusters eaimﬁ'
greater chance of collision, thus, blue J'fmgﬂém' are more /i&e@ to form.

What kind(s) of cluster is/are considered “young”? (1 pt) Oﬁen clusters

What kind(s) of cluster is/are considered “old”? (1 pt) G/Oéu/mﬂ clusters

The age of globular clusters puts a bound on what important part of cosmology? (1 pt)

The age of the Universe

Section Ila: Classify the following galaxies based on the Hubble Sequence. Classification
can be somewhat subjective, so a range of answers may be accepted. (16 pts total)

SBbL/SBe

Sh/Se SBa
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Section IIb: Fill in the data table and plot the stars on the H-R diagram. (28 pts total)

Star Apparent Mag. | Distance (LY) | Spectral Class | Absolute Mag.

Veaa 0.03 25 A0V 0.6
Spica 0.98 (var) 250 B1V -5.4
Areturus -0.04 (var) 36.7 K1.51I1 -0.3
Polluy 1.14 34 KOIII 1.1
Deneh 1.25 1550 A2] -7.1
Keyu[w 1.35 79 B7V -0.5
770[5,,/.,3. 2.02 430 F71-11 -3.6
Zl%éﬂi/mn 0.85 (var) 65 K5III -0.6
7/{/06[359 13.5 7.8 MeéV 16.6
R@g/ 0.11 870 B8I -7.0
Altair 0.77 16.8 A7V 2.2
Betelgeuse 0.58 (var) 640 M2I -6.0
Sirius (A) -1.47 8.6 A1V 1.4
771”0@01/} 0.34 11.4 F5IV-V 2.6
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