
Science Olympiad
Reach for the Stars B Division Event

2016 Sample State Exam

Team Number:

Team Name:

Instructions:
1) Please turn in all materials at the end of the event.
2) Do not forget to put your team name and team number at the top of all answer
pages.
3) Write all answers on the answer pages. Any marks elsewhere will not be scored.
4) Do not worry about significant figures. Use 3 or more in your answers, regardless
of how many are in the question.
5) This event and answer key are available at the AAVSO website: www.aavso.org/

science-olympiad-2016.
6) Good luck! And may the stars be with you!
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Part 1: Use Image/Illustration Set A to answer questions in this section.

1. Which constellation is shown in Image 1?

2. There are two stars in this constellation on the 2016 object list. Which one appears redder?

3. The other star in this constellation on the 2016 object list is a multiple star system. How
many stars are in this system?

4. Which constellation is shown in Image 2?

5. Which star on the object list lies in the constellation in Image 2?

6. This star is actually a multiple star system. Which component (A,B,C,D) is a spectroscopic
binary?

7. Which deep sky object is shown in Image 3?

8. In which part of the electromagnetic spectrum was Image 3 taken?

9. In what year was this deep sky object first observed?

10. Which deep sky object is shown in Image 4?

11. Is this a Type I or Type II Supernova remnant?

12. Image 4 shows a composite image of this object. Images from which parts of the electromag-
netic spectrum were used to create this image?

13. Which constellation do the deep sky objects in Images 3 and 4 lie in?

14. Which star-forming region is shown in Image 5?

15. Is this the region in Image 5 an HI or HII region?

16. Is this region an absorption or emission nebula?

17. What is the NGC designation of the open cluster within this nebula?

18. Which nearby galaxy is shown in Image 6?

19. Which other galaxy does the galaxy in Image 6 undergo tidal interactions with?

20. Which galaxy does the galaxy in Image 6 orbit?
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21. Which Image shows M42?

22. Which Image shows an X-ray image of a star forming region?

23. Which star forming region is this?

24. Which Image shows NGC 3603?

25. What type of region is NGC 3603?

26. Which object on the 2016 list is considered a “near-twin” to NGC 3603?

27. Which object is shown in Image 9?

28. Image 9 is a composite of two regions of the electromagnetic spectrum. Which two regions
are these?

29. Which Image shows M1?

30. What type of star lies at the center of this nebula?
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Part 2: Use Image/Illustration Set B to answer questions in this section.

31. Image 13 shows an H-R diagram with letters marking specific locations.

(a) Which letters lie on the main-sequence?

(b) Which letter corresponds to the Sun?

(c) Which letter corresponds to the Sun’s pre-main-sequence phase?

(d) Which letter corresponds to the red-giant phase of evolution?

(e) Which letter corresponds to the end-state of stellar evolution for the Sun?

(f) Which letter corresponds to the star with the largest radius?

(g) Which letter corresponds to the bluest star?

32. Images 14-17 show images of the Sun at different wavelengths.

(a) Which Image was taken in visible light?

(b) Which Image was taken in infrared?

(c) List the Images from longest to shortest wavelength.

33. Star A and Star B are a visual binary system. Star A has the same mass, radius, and effective
Temperature as our Sun.

(a) This system has a parallax of 0.1 arc-second. How far away is it, in parsecs?

(b) Star B has a luminosity ten times that of our Sun, and a radius 12 times that of the
Sun. What is its temperature, in Kelvin?

(c) What is its absolute magnitude of Star B?

(d) What is the apparent magnitude of Star B?

(e) If this system was moved twice as far away from the Sun, how many times dimmer
would it appear?

34. Images 18-20 show spectra of three different main-sequence stars.

(a) Which Image shows the spectrum of the hottest star?

(b) Which Image shows the spectrum of the coolest star?

(c) Which Image shows the spectrum of the star most like our Sun?

(d) Place these Images in terms of highest to lowest luminosity.

(e) Which Image shows the most absorption features?
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