Science Olympiad
Astronomy C Division Event
Sample Regional Exam: 2013-2014

TEAM NUMBER: ________________
TEAM NAME:

___________________________________________

INSTRUCTIONS:
1) Please turn in ALL MATERIALS at the end of this event.
2) Do not forget to put your TEAM NAME and TEAM NUMBER at
the top of all Answer Pages.
3) Good Luck! And May the Stars be With You!
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1. Which Deep Sky Object is shown in Image A to the right?

A

2. Which two parts of the electromagnetic spectrum was
this image taken in?
3. What type of object is this?
4. Which Deep Sky Object is displayed on the cover page?
5. Does this object lie above, below, or on the main sequence?
6. What is the name of the reflection nebula that is visible next to this object in the image displayed
on the cover page?
7. HD 14386 was discovered in 1596 by David Fabricius. What is the colloquial name of this Deep
Sky Object, as seen on the 2014 rules?
8. What type of variable star is HD 14386?
9. HD 14386 has a radius of 350 Solar Radii and a temperature of 3000 K. What is its luminosity,
in solar units?

B

10. The light curve of which Deep Sky Object is shown in
Image B to the right?
11. What type of variable star system has the light curve shown in
Image B?
12. Which Deep Sky Object is shown in Image C?
13. This Deep Sky Object is a Type Ia supernova remnant.
What kind of star was the progenitor star that was destroyed
in the formation of this object?

C

14. What was the approximate mass of this star when it
went supernova?
15. Was the progenitor of the Vela SNR more or less
massive than the progenitor of Image C?
16. What type of object is found at the center of the Vela SNR,
which is not seen at the center of Image C?
17. Which Deep Sky Object is shown in Image D?
18. What type of object is this?
19. Would you be more likely to find T Tauri or RR Lyrae
variable stars in this object?
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D

20. Which Deep Sky Object is shown in Image E?

E

21. How many stars are found in the Deep Sky Object shown
in Image E?
22. V1 is a Cepheid variable star. In which Messier object
is V1 found? State the Messier object number of the object.
23. Which Deep Sky Object is a protostar found in Messier
object M78?
24. Which Deep Sky Object is shown in Image F?

F

25. What kind of variable star is this? Be specific.
26. What is the approximate maximum magnitude of the
Deep Sky Object shown in Image F?
27. Which Deep Sky Object is the youngest known supernova
remnant in the Milky Way Galaxy?
28. Is this supernova remnant likely from a Type I or Type II
Supernova event?

G
29. Which Deep Sky Object is shown in Image G?
30. The object in Image G is not from our galaxy. In which
galaxy is it found?

H
31. An image of a Type II supernova remnant is shown in
Image H. Which Deep Sky Object is this?
32. Which part of the electromagnetic spectrum was Image H
taken in?
33. Which Deep Sky Object is a system containing a 14 Solar
Mass black hole in orbit with a companion star, with strong
pulsation in X-Rays?
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I
34. Which Deep Sky Object is shown in Image I?
35. In which larger nebula is this object found? Either
the colloquial name or Messier object number is acceptable.

Consider a binary system consisting of two stars, Star A and Star B. They have a combined
mass of 8 Solar Masses, and a binary orbital period of 4 years.
36. What is the average separation of the two stars, in AU?
37. Star A has an orbital velocity twice that of Star B. What is the mass of Star B, in Solar Masses?
38. This binary system has a parallax of 0.035”. What is the distance to this system, in light years?
39. A star is found to have the light curve shown below. What is the distance to this star, in parsecs?

40. A star has a luminosity 15 times that of the Sun. What is its absolute magnitude?
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For questions 41 – 50, choose from the following options. The number next to the
question indicates the number of correct responses.

A. T Tauri

B. Classical Cepheid C. Mira type

D. Semiregular

F. RR Lyrae G. Recurrent Novae H. Type II Supernova
J. S Doradus K. W Virginis

L. Wolf-Rayet

E. Dwarf Novae

I. Type Ia Supernovae

M. RV Tauri

N. Classical Novae

41. For which of the options above is the variability cataclysmic? (7)
42. For which of the options above is the variable due to pulsation? (8)
43. Which of the options above is also known as a “Type II Cepheid”? (1)
44. Which of the options above is also known as “Luminous Blue Variables”, with Eta
Carinae a member of its class? (1)
45. Which of the options above are pulsating variables with periods of less than 1 day? (1)
46. Which of the options above is a cataclysmic variable without hydrogen lines in its
spectra? (1)
47. Which of the options above is a class of pulsating supergiants characterized by
alternating deep and shallow minima? (1)
48. Which of the options above are defined by their “speed class”, the time the object takes to
decline from maxima? (3)
49. With of the options above occasionally are observed coincident with Herbig-Haro
objects? (1)
50. Which of the options above does the Deep Sky Object V1 belong to? (1)
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Questions 51–60 refer to the Hertzsprung-Russell diagram shown below.

51. What are the units across the bottom axis of the diagram?
52. What are the units across the left axis of the diagram?
53. What quantity is shown across the right axis of the diagram?
54. At which lettered point would you find a solar-mass T Tauri star?
55. At which lettered point would you find an RR Lyrae variable star?
56. At which lettered point would you find a W Virginis variable star?
57. At which lettered point would you find a S Doradus variable star?
58. What is the name of the region bounded by the diagonal lines, containing letters
Y,X,W,U, on the diagram?
59. Which letter on the diagram represents a variable star that has not yet left the main
sequence in its evolution?
60. Which two letters represent white dwarf stars?
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