
REACH FOR THE STARS 
2020 NATIONAL EXAM 

Team Name:________________________  
Team #:_____ 

Do not open the test packet until instructed. Ensure that you have all 5 
pages of the test, 5 image sheets, and 2 answer sheets. You are 

encouraged to use the backs of the test sheets as scratch paper. Only 
answers recorded on the answer sheets will be graded. All questions 

are of equal value. 



Part I: Galaxies and Galactic Evolution 

1. Which image on Image Sheet A shows a galaxy supercluster? 
2. What is this supercluster’s name? 
3. Name one galaxy from the rules found within this supercluster. 
4. Which image on Image Sheet A shows a galaxy that is not found within this 

supercluster. 

For Questions 5 — 14, you may need to consider Diagram Q on Image Sheet B. 

5. What is the FULL name of the diagram labelled Q on Image Sheet B? 
6. What is the general name for galaxies that lie in the part of the diagram marked 

“Region 1” (E0, E1, etc.) ? 
7. What is the general name for galaxies that lie in the part of the diagram marked 

“Region 2” (S0A, S0B) ? 
8. What is the general name for galaxies that lie in the part of the diagram marked 

“Region 3” (SABa, SABb, etc.) ? 
9. What does the classification “dSph” of the rightmost galaxy in the diagram stand 

for? 
10. Under what label on this diagram would M101 be classified? 
11. M101 is a member of the class of spiral galaxies with well-defined, structurally 

dense spiral arms (as opposed to a looser, less clear spiral structure). What is the 
name of this class of galaxies? 

12. Which image on Image Sheet A shows M101? 
13. Some scientists have proposed expanding the classification system show in 

Diagram Q by adding a third dimension. Under this classification system, what 
characteristic (known as “variety”) would be included in addition to 
“stage” (spiralness) and “family” (barredness)? 

14. What disk galaxy formation hypothesis, also known as “top-down”, is 
characterized by the collapse of a large gas cloud and subsequent star formation 
from higher density regions shaped by radiation pressure and angular 
momentum? 

15. What disk galaxy formation hypothesis, also known as “bottom-up”, is 
characterized by the clustering of smaller dark matter halos? 

Diagram R on Image Sheet B was created by Fritz Zwicky to classify the processes by which galaxies 
are formed and shaped. 

16. What is the name of Diagram R? 
17. Which process on Diagram R takes place slowly and externally? 
18. Which process on Diagram R takes place quickly and internally? 
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19. Gas stripping is taking place in the galactic merger between NGC 4038 and NGC 
4039. What is the common name for this pair of galaxies? 

20. Which Image on Image Sheet A shows this pair of galaxies? 

For Questions 21 — 35, you may need to consider Diagram T on Image Sheet B. 

21. What does “BH” indicate in the labels on the bottom of Diagram T?  
22. What does the “z” on the y-axis indicate? 
23. What is the “z” value of the Milky Way? 

24. What is the “z” value of GN-z11? 
25. Which image on Image Sheet A shows GN-z11? 
26. GN-z11 is thought to be about 32 billion light years away. The universe, however, 

is only 13.8 billion years old. What property of the universe allows us to observe 
light from GN-z11 even though light traveling from its current distance would take 
longer than 13.8 billion years to reach Earth? 

27. I observe a 100 Hz spectral line emitted from a galaxy with z = 0.5 from Earth. At 
what frequency would I observe this line from within the galaxy? 

28. Would NGC 5128 be classified as “passive” or “star-forming” in Diagram T? 
29. What is the common name for NGC 5128? 
30. Which image on Image Sheet A shows NGC 5128 in infrared? 
31. Which image on Image Sheet A shows NGC 5128 in X-ray? 
32. Which image on Image Sheet A shows NGC 5128 in radio? 

33. Would the Baby Boom Galaxy be classified as “passive” or “star-forming” in 
Diagram T? 

34. Which image on Image Sheet A shows the Baby Boom Galaxy? 
35. The Baby Boom Galaxy is famous for the extreme rate at which it is producing 

new stars, which is estimated to be over 400 times faster than the rate at which 
new stars are produced in the Milky Way. What type of galaxy is the Baby Boom 
Galaxy based on this property? 

For Questions 36 — 48, you may need to consider Diagram U on Image Sheet B, a typical Color-
Magnitude Diagram for galactic classification. 

36. Does label D or E indicate the more luminous galaxies? 
37. What is the traditional name for the region labelled A on Diagram U? 
38. What is the traditional name for the region labelled B on Diagram U? 
39. What is the traditional name for the region labelled C on Diagram U? 

40. Near which letter on Diagram U would NGC 4555 be plotted? 
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41. Which image on Image Sheet A shows NGC 4555? 
42. Images taken in which two regions of the electromagnetic spectrum were overlaid 

to create the image indicated in the previous question? 
43. NGC 4555 is not associated with any galactic group or cluster. What is the name 

for galaxies of this type, which are individually isolated? 
44. Although NGC 4555 is not a member of any galactic cluster, it is a member of a 

galactic supercluster. What is the name of the galactic supercluster to which it 
belongs? 

45. Near which letter on Diagram U would M31 be plotted? 
46. M31 has the Yerkes Classification kS5. Which part of this classification indicates 

the inclination of M31? 
47. Which part of M31’s Yerkes Classification indicates that M31 is a Spiral Galaxy? 
48. Which image on Image Sheet A shows M31? 

For Questions 49 - 50, consider Diagram V on Image Sheet B, which diagrams the formation of bar 
structures in galaxies. 

49. Is the type of galaxy labelled “Type A” or “Type B” likely to be richer in gas? 
50. What does “CMC” stand for in the galactic evolution outlined in the lowest 

galactic evolution process? 
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Part II: Constellations, Stars & Nebulae 

51. Which star or DSO is shown on the cover of this test? 
52. Which image on Image Sheet C shows the same object? 
53. What is the name of the nebula surrounding this object?  
54. What catalog is the nebula a member of? This catalog is abbreviated in the name 

of the nebula.  

55. This nebula is classified as an HII Region. What does the “H” in HII region stand 
for? 

56. What does the “II” in HII region stand for? 
57. Are HI or HII regions likely to be observed using the 21 cm line? 
58. Are HI or HII regions likely to have a higher temperature? 
59. Are HI or HII regions more typically used to determine the structure of spiral 

galaxies? 
60. Are HI or HII regions more typically used to determine the chemical composition 

of spiral galaxies? 
61. Are HI or HII regions more typically used to determine the distance to spiral 

galaxies? 
62. Are HI or HII regions more likely to be found in elliptical galaxies? 
63. What spectral line, originally thought to be a new element “nebulium”, was first 

detected in HII regions? 

64. Name the HII region from this year’s rules that lies outside the Milky Way. 
65. Which image on Image Sheet C shows the HII region indicated in the previous 

question? 
66. Which famous NASA telescope is responsible for taking this image?  
67. In which region of the electromagnetic spectrum was this image taken? 
68. Astronomers have discovered brightness variations in this region of the 

electromagnetic spectrum towards the center of the HII region. What is the name 
for the double star system that is creating these variations? 

69. Both stars in this binary system are of spectral class WN5h. What type of very 
massive, very hot star are they? 
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Consider the map of the night sky on Image Sheet D. This map shows the night sky at 8:30 pm in 
the time zone of an observer. 

70. Is the observer closest to the North Pole, the Equator, or the South Pole? 
71. During what month of the year would the observer see this plot? 
72. Which green number (1-4) indicates North? 

73. Which lowercase letter indicates the location of T Tauri? 
74. Which image on Image Sheet C shows T Tauri? 

75. Which lowercase letter indicates the location of the star Aldebaran? 

The spectral type of Aldebaran is K5 III. 
76. What is the Yerkes Spectral Classification of Aldebaran? 
77. What is the Morgan-Keenan Spectral Classification of Aldebaran?  
78. What is the Luminosity Class of Aldebaran? 
79. What is the meaning of the name Aldebaran? 
80. Which spectrum (A-G) in the lower right hand of Image Sheet C might belong to 

Aldebaran?  
81. Are the spectral lines in the spectra shown in the lower right hand of Image Sheet 

C emission or absorption lines? 

82. Which lowercase letter indicates the location of the star Capella? 
83. In which constellation is Capella located? 
84. Capella is the third brightest star in the Northern Hemisphere. Which lowercase 

letter indicates the location of the brightest star in the entire night sky? 
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Consider the map of the night sky on Image Sheet E. This map shows the night sky on August 15th, 
2020 for an observer in the Northern Hemisphere. 

85. Estimate the latitude of the observer’s location on Earth.  
86. Estimate the time (in the time zone of the observer) when the night sky as shown 

is overhead.  
87. Which green number (5-8) indicates North? 
88. What is the name for the dashed line running across the map? 
89. What kind of astronomical objects are indicated by the lowercase letter pair zz? 

90. Which lowercase letter pair indicates the location of M8? 
91. What is the common name of M8? 
92. Which image on Image Sheet C shows M8? 

93. Which lowercase letter pair indicates the location of the Rho Ophiuchi Cloud 
Complex? 

94. Which image on Image Sheet C shows Rho Ophiuchi Cloud Complex? 
95. What stellar association is thought to be responsible for generated radiation 

shock fronts creating the filament structure of the Rho Ophiuchi Cloud Complex? 

96. Which nebula is shown in image DD on Image Sheet C? 
97. Which lowercase letter pair indicates the location of this nebula on the Image 

Sheet E Sky Map? 
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For Questions 99-116, you may need to consider the HR Diagram in the lower left hand side of 
Image Sheet C.  

98. Instead of absolute magnitude, what stellar characteristic could be plotted on the 
Y-axis of the diagram? 

99.  Instead of spectral class, what stellar characteristic could be plotted on the X- 
axis of the diagram?  

For the following 8 stars, write the letter of the position on the HR diagram where that 
star would be plotted  

100. Bellatrix 
101. Rigel 
102. T Tauri 
103. Sirius A 
104. Sirius B 
105. the Sun 
106. Antares 
107. Zeta Ophiuchi  

108. Write all letters indicating White Dwarf stars. 
109. Write all letters indicating Red Dwarf stars.  
110. Write all letters indicating Red Supergiant stars.  
111. Examine stars O and C on the diagram. Which star’s peak luminosity occurs at a 

shorter wavelength?  
112. Examine stars A and J on the diagram. Which star will evolve off the main 

sequence first?  
113. Two stars are plotted at positions G and J on the diagram. Approximately how 

many times larger is star G’s radius than star J’s radius?  
114. At what distance in parsecs does star O have an apparent magnitude of 0?  
115. Two stars are plotted at positions L and J on the diagram. If star L has a 

temperature of 32,000 K and star J has a temperature of 2,000 K, how many 
times smaller is star L’s radius than star J’s radius?  
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ANSWER SHEET PAGE 1 
TEAM NAME: ____________________________________________________ TEAM #: ______

1 (A-P) 30 (A-P)

2 31 (A-P)

3 32 (A-P)

4 (A-P) 33

5 34 (A-P)

6 35

7 36 (D or E)

8 37

9 38

10 39

11 40 (A-C)

12 (A-P) 41 (A-P)

13 42

14 43

15 44

16 45 (A-C)

17 46

18 47

19 48 (A-P)

20 (A-P) 49

21 50

22 51

23 52 (AA-HH)

24 53

25 (A-P) 54

26 55

27 (Hz) 56

28 57 (HI or HII)

29 58 (HI or HII)



ANSWER SHEET PAGE 2 
TEAM NAME: ____________________________________________________ TEAM #: ______

59 (HI or HII) 88

60 (HI or HII) 89

61 (HI or HII) 90 (aa-oo)

62 (HI or HII) 91

63 92 (AA-XX)

64 93 (aa-oo)

65 (AA-HH) 94 (AA-XX)

66 95

67 96

68 97 (aa-oo)

69 98

70 99

71 100 (A-L)

72 (1-4) 101 (A-L)

73 (a-o) 102 (A-L)

74 (AA-HH) 103 (A-L)

75 (a-o) 104 (A-L)

76 105 (A-L)

77 106 (A-L)

78 107 (A-L)

79 108 (A-L)

80 (A-G) 109 (A-L)

81 110 (A-L)

82 (a-o) 111 (A-L)

83 112 (A-L)

84 (a-o) 113

85 (˚) 114 (parsecs)

86 (time) 115

87 (5-8)
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