
REACH FOR THE STARS 
EXAMPLE TEST 2017 

Team Number:_______ 
Team Name:________________________ 

Do not open the test packet until instructed by the event supervisor. 
Ensure that you have all 4 pages of the test, 3 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 sheet will be graded. All 
questions are of equal value. Good luck! 

The cover sheet of the exam should indicate to the students how many of each sheet in the test they should 
have (how many answer sheets, image sheets, etc.). Students should be encouraged to check that they have 
all test pages before beginning the test. Students should also be made aware of any differences in point value 
for different questions or sections of the test in case they wish to allocate their time proportionately. If 
students must submit an answer sheet to be graded, they should be made aware of this before beginning the 
test.



WRITING A REACH FOR THE STARS EXAM 

The Reach for the Stars Event entered the rotation of astronomy-based National Science 
Olympiad B Division events in the 1980s, and has historically been a general observational 
astronomy event focusing on identification of constellations and Deep Sky Objects with a 
specific focus each year . The event rules currently concentrate study on specific Deep Sky 
Objects and stars with relevance to star forming regions and supernova remnants. Writing a 
Reach for the Stars test for Science Olympiad Invitationals, Regional competitions, and State 
competitions requires thorough understand of the event subject matter and the relevance and 
validity of available information to the students, as well as a strong grasp of the testing level of 
the students and the length and structure appropriate for the test you are writing. 

The Reach for the Stars constellations, stars, Deep Sky Objects, and concepts that students 
should be tested on are outlined in this year’s official Science Olympiad Rules. These rules should 
be available from the competition director for which you are writing and/or proctoring a Reach for 
the Stars test. The 2017 Reach for the Stars event rules contain changes in event focus and 
constellation/star/DSOs from the 2016 event rules. Not all questions on a given test must pertain 
to any one concept in the rules, but all should be relevant to the objects and topics outlined in 
“Part I” and “Part II” of the rules. It is important that tests contain questions challenging both the 
knowledge of the students both through knowledge-based questions and those that require 
interpretive understanding and analysis of hypothesized systems. Reach for the Stars tests 
should not be based on “random” trivia, and while detailed quantitative and qualitative 
information about the objects is is important for understanding the formation and evolution of 
these objects, the event should not primarily test students on “random” or obscure information 
about the objects. 

There are many resources from which information can be drawn for writing test questions. It is 
important to use relatively recent information as the field of observational astronomy, particularly 
concerning star formation, is an area of active research and discovery. Questions should be clear 
and of appropriate level for Invitational, Regional, or State level Competitions. The difficulty of 
invitational level tests may depend on how late the invitational is in the competition season. To 
write a thorough test, one should usually begin writing well in advance of the competition at 
which the test will be distributed, allowing several days prior to competition for printing and 
correlation of all tests, image files, answer sheets, and answer keys. Every test should include 
some questions that every team should be able to answer even after only cursory review of the 
rules, as well as some questions that demonstrate both extensive research and conceptual 
understanding of the event material. It is useful to reference the tests from both last year and 
previous years and note the length, format, and difficulty range of questions on the tests and 
when in the season the tests were given. Keep in mind the available space on the resource 
sheets the students may bring in with them and the kind of questions that are direct numerical or 
identification questions and those that require connections that students must make on the spot 
based on in depth understanding of astronomical concepts outlined in the rules. 



The format and length of the tests is at the discretion of the test author, though generally the 
author should consider the number and experience of teams at the competition as well as the 
amount of time available to score and rank the tests before the awards ceremony. Will students 
be taking the test at the beginning, throughout, or at the end of the competition? How many 
teams, and in how many testing blocks, will be taking the test? Will there be volunteers available 
to distribute and assist in grading tests? If the grading process will be assisted by volunteers, the 
grading process may be hastened in several ways. Tests should be accompanied by an answer 
sheet and an answer key of the same format for those grading the tests, and the majority of the 
test should be in a very short answer or matching format, such that graders have no question as 
to whether the answer is right or wrong. Occasionally, there may be more than one question on a 
test with multiple correct answers, or a range of acceptable answers, such as a question about 
luminosity of an object. Sometimes, it may assist both students and graders to include on the 
answer sheet the intended units for the answer to a question, so students do not have to ask 
which units to use and graders know immediately if the response is correct or not. 

It is often desirable for both the test author and the competitors for Reach for the Stars tests to be 
formatted such that the images referenced in the test are separate from the questions, usually in 
the form of a powerpoint presentation or image sheets attached to each test. This is how most 
State and National Reach for the Stars tests are formatted. Make sure images are properly 
labelled to correspond with the questions in which they are referenced, and when distributed or 
publishing the tests post-competition that all image files for the test are included. Questions style 
vary, although image analysis and identification questions are part of most, if not all Reach for the 
Stars tests. Matching, multiple choice, fill in the blank, and naming questions are usually the 
easiest to grade and for students to answer, although no test should consist entirely of these 
kinds of questions. Typically, tests should include some short answer or explanation questions 
worth multiple points that the author of the test should grade him or herself. Note that the same 
person should grade questions of this type on every test, and that if partial points will be awarded 
for the answer, that the specific elements of the answer worth different amounts of points are 
allotted prior to grading. A long, well written answer is not necessarily more correct or complete 
than a more concise one. 

Authors of Science Olympiad tests also have many options for distributing the tests. Most test 
proctors choose not to distribute the raw scores on their tests from competitions or return the 
graded tests to the competitors. However, most teams receive a blank copy of the test and an 
answer key, either physically or digitally, after invitational competitions. Some proctors choose to 
publish these tests and keys on the online test exchange of SciOly.org (see Resources & 
Websites). Generally, tests from Regional and State Competitions are not released due to potential 
debate over team ranking and corrector acceptable answers. 

Note that, although Reach for the Stars tests are usually in no particular order in terms of 
question type and subject, this annotated sample test and accompanying unannotated test will 
feature questions sorted and by subject and question type to assist test authors. 



Reach for the Stars Test Page 1 

Section A: Refer to Image Sheet 1 for questions #1-30.

For questions #1-12, write the name of 
the constellation indicated by the 
capital letter on Image Sheet 1.  
1. A 
2. B 
3. C 
4. D 
5. E 
6. F 
7. G 
8. H  
9. I 
10. J 
11. K  
12. L 

For questions #13-24, write the name 
of the star or DSO indicated by the 
lowercase letter on Image Sheet 1.  
13. a 
14. b 
15. c 
16. d 
17. e 
18. f 
19. g 
20. h 
21. i 
22. j 
23. k 
24. l

Section A of this exam focuses primarily on constellation and DSO location identification. The directions for 
this section (and the following sections) instruct the students to reference specific Image Sheets, which 
makes it easier for students to potentially break up the exam if they wish to. The following questions rely on 
the students’ knowledge of astronomical object positions and the effects of different times of day and times of 
year on observation. 

Such questions require students to apply their understanding of Earths rotation and revolution patterns in 
combination with information (possibly on their resource sheets) about positions of different constellations in 
the night sky. Questions range from simple (identifying one constellation and using its location to identify 
those around it) to more challenging (determining the time of year based on overhead constellations and 
knowledge of Earth’s motion around the sun). 

25. What astronomical asterism is formed by the stars indicated by the 
lowercase letters d, f, g ? 

26. What is the path through the sky indicated by the green line? 

27. The position of what feature of the night sky is indicated by the purple 
dashed line? 



 

You are observing the night sky at midnight and you find that the meridian 
runs through the center of the section of the sky shown in the left panel on 
Image Sheet 1.  

28. What direction are you facing? 

29. What is the Right Ascension of the meridian? 

30. What month of the year is it?



 

Reach for the Stars Test Page 2 

Section B: Refer to Image Sheet 2 for questions #31-50.
Section B of this exam focuses primarily on DSO image identification and follow up questions about the Deep 
Sky Objects and how they formed and were imaged. DSO and Constellation ID should ideally be integrated 
into all parts of a test, and all types of questions can stem from identification or analysis of relevant images. 
Questions should both ask students to identify images and reference the images as aides in answering the 
questions. Most often DSO and Constellation ID is relevant to questions addressing section ii or iii. of Part II of 
the rules. Although students are not expected to know every astronomical instrument for gathering data, they 
should be familiar with the most important instruments and missions as well as the general principals and 
motivations behind making measurements in different regions of the electromagnetic spectrum. Various 
image sizes, resolutions, and ages may be appropriate for different questions, as is evident in the sample 
test available online. Note that, for some objects, visualizations are available almost exclusively in the form of 
artist’s conception. Keep in mind the medium used for the images: Will they be projected in a slideshow? Will 
they be printed in color or black and white? 

Check that all image lettering matches the answer key and the questions that reference the images in the 
final version of the test. For Nationals, the usual labeling scheme for images is A- Z, with additional images 
being labelled AA, BB, and so on, so you may wish to follow a similar scheme to prepare students for the 
National Exam.

31. Which DSO is shown on the cover sheet of this test? 

32. Which image shows the same DSO as is shown on the cover of this test? 

33. Which images show stellar remnants? 

34. Which image shows an artist’s conception of a DSO? 

35. Which DSO is depicted in the image that was the answer to question #34? 

36. Which DSO is shown in Image D? 

37. Which image shows the SMC? 

38. What does “SMC” stand for? 

39. In which constellation is the SMC located? 

40. Which DSO is shown in image K? 

41. What is the common name the DSO shown in Image N? 

42. In which constellation is the DSO shown in Image N located? 

43. Which DSO is shown in Image B?



 

44. Which DSO is shown in Image F? 

45. Both Images B and F were taken in the same region of the electromagnetic spectrum. 
Which region is this? 

46. Which images show DSOs that would usually only be visible to observers in the 
Southern Hemisphere? 

47. Which 3 images show DSOs containing black holes? 

48. Of the 3 images specified in question #47, which contains the largest black hole? 

49. Which image shows the most famous solar-mass Pre- Main Sequence star? 

50. In which region of the electromagnetic spectrum is the star specified in question #49 
particularly bright? 



 

Reach for the Stars Test Page 3 

Section C: Refer to Image Sheet 3 for questions #51-100.
Section C of this exam focuses on testing knowledge of more general stellar evolution & spectral 
classification and includes questions that do not reference image sheets. Most Reach for the Stars tests 
include general questions that are not based directly on Part I objects and allow proctors to ask more specific 
Part II questions. 

Order the following 5 steps in the life of a sun-sized star from that which occurs to that 
which occurs last. 
51. 1st to occur      A. White Dwarf Star 
52. 2nd to occur      B. Red Giant Star 
53. 3rd to occur      C. Main Sequence Star 
54. 4th to occur      D. Protostar 
55. 5th to occur      E. Black Dwarf Star 

56. A star has an absolute magnitude of 10 and an apparent magnitude of 10. How many 
parsecs away is this star?  

57. A star has an absolute magnitude of —5 and an apparent magnitude of 10. How many 
parsecs away is this star?  

For questions #58-78, examine the diagram at the top of Image Sheet 3. 
58. What is the full name for this type of diagram? 

For each of the following letters running along 
the top of the diagram, what spectral class is 
indicated for that region of the diagram? 
59. A 
60. B 
61. C 
62. D 
63. E 
64. F 
65. G

For each of the following RED letters on the 
diagram, what general type of star is 
indicated? 

66. H 
67. I 
68. J  
69. K  
70. L 

Match each of the following types of stars with the BLUE letter on the diagram that 
indicates where those stars would be placed on the diagram. Not all blue letters will be 
used.  
71. Sun-like stars 
72. White Dwarfs 
73. Red Giant Stars 
74. Red Supergiant Stars 
75. Blue Giant Stars 

76. The dashed lines running from the upper left to the lower right in the diagram indicate 
that stars along these lines are all the same in what way?



 

Reach for the Stars Test Page 4 

Section C: Refer to Image Sheet 3 for the questions #51-100.
77. What are the units of the numbers on the left side of the diagram, which are a measure 
of luminosity? 

78. What alternative scale could be used for the Y-axis of this diagram?  

Examine the stellar spectra shown in the lower left of Image Sheet 3.  
79. What spectral class of star is shown by spectrum A? 
80. What spectral class of star is shown by spectrum E? 
81. What spectral class of star is shown by spectrum C? 
82. What spectral class of star is shown by spectrum F? 
83. Which spectrum would be the most similar to the spectrum of the Sun? 
84. Which spectrum shows the star with the highest temperature? 
85. Which spectrum shows the star with the lowest temperature? 

Examine the observer diagram shown in the lower right of Image Sheet 3. 
86. What point in the night is indicated by the letter A? 
87. What point in the night is indicated by the letter B? 
88. What point in the night is indicated by the letter C? 
89.  What point in the night is indicated by the letter D? 
90. What is the angular different between A and B for an observer at the North Pole? 
91. Which 2 of these points change astronomical coordinates over the course of a night? 

92. What is the name for a star that is always above the horizon as viewed by an observer 
at a particular latitude?  

93. What kind of supernova occurs when material that has been accreted from a 
companion star onto the surface of a white dwarf explodes? 

94. Which DSOs were formed in the type of supernova specified in question #93? 

95. What element is present in the spectra of Type II supernovae but not Type I? 

96. What element is present in the spectra of Type Ib supernovae but not Type Ic? 

97. What is the name for a stellar explosion that releases substantially more energy than a 
supernova? These events are thought to be the source of gamma ray bursts.  

98. Stars A and B have the same luminosity, but star A is 3 times as close as star B. How 
many times brighter does star A appear than star B?



 

99. Stars C and D have the same surface temperature. Star C has a radius twice as 
large as Star D’s radius. How many times more luminous is star C than star D? 

100. Star F emits the most electromagnetic radiation at a wavelength of f meters, and 
Star G emits the most electromagnetic radiation at a wavelength of g meters. If Star F 
has a greater surface temperature than star G, is wavelength f or g longer?



IMAGE SHEETS 

It is best to label image sheets if there are more than one, so that students may save time looking 
for images referenced in the questions. This can aid in sorting the images by question type i.e. 
DSO images on one page and images of constellations and spectra on another page. By 
instructing students to draw from a particular image set in which all the images are relevant to a 
single theme or concept for some section of the test, this eliminates the possibility of other 
images as incorrect multiple choice options. 

ANSWER SHEETS & ANSWER KEYS 

It is typically a good idea to include space for team number and name on all answer sheets, in 
case tests become disorganized, and in case there is some confusion with team numbers. 

A key should usually be printed and recorded in the same format as the test answer sheets to 
speed the grading process and assist any volunteer graders who may be working with you 
grading tests. Efficiency is especially important when a large number of tests must be graded and 
ranked in time for the awards ceremony. Note that a different amount of space is allotted for 
different questions to assist students in keeping track of answers. It is important to provide 
answer spaces large enough for larger handwriting. It is highly recommended that a test author 
take his or her own test to check for inconsistencies in numbering, oddly phrased questions, and 
inconveniences like answer spaces that are not large enough for adequate answers to be 
comfortably provided. 
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IMAGE SHEET 3



1 26

2 27

3 28

4 29

5 30

6 31

7 32

8 33

9 34

10 35

11 36

12 37

13 38

14 39

15 40

16 41

17 42

18 43

19 44

20 45

21 46

22 47

23 48

24 49

25 50

Team Name:___________________________ Team Number:________ Score:_____/50
Reach for the Stars ANSWER SHEET PAGE 1



Reach for the Stars ANSWER SHEET PAGE 2

51 76

52 77

53 78

54 79

55 80

56 81

57 82

58 83

59 84

60 85

61 86

62 87

63 88

64 89

65 90

66 91

67 92

68 93

69 94

70 95

71 96

72 97

73 98

74 99

75 100

Team Name:___________________________ Team Number:________ Score:_____/50



1 Orion 26 Ecliptic

2 Gemini 27 Milky Way OR Milky Way Disk

3 Auriga 28 South

4 Perseus 29 4 hours

5 Canis Major 30 November

6 Canis Minor 31 NGC 7293 OR Helix Nebula

7 Carina 32 L

8 Taurus 33 B, C, E, F, H, L, M

9 Bootes 34 J

10 Ursa Major 35 Cygnus X-1

11 Virgo 36 30 Doradus

12 Leo 37 A

13 Algol 38 Small Magellanic  Cloud

14 Capella 39 Tucana

15 Castor 40 M8

16 Betelgeuse 41 Eagle Nebula

17 M42 42 Serpens

18 Sirius 43 Cas A

19 Procyon 44 Tycho’s SNR

20 M1 45 radio

21 Regulus 46 A, D, I

22 Spica 47 G, J, M

23 Arcturus 48 G

24 Mizar & Alcor 49 O

25 Winter Triangle 50 Infrared

Team Name:___________________________ Team Number:________ Score: 50/50
Reach for the Stars ANSWER KEY PAGE 1



Team Name:___________________________ Team Number:________ Score: 50/50
Reach for the Stars ANSWER KEY PAGE 2

51 D 76 Radius OR Diameter OR Size

52 C 77 Solar Luminosity

53 B 78 Absolute Magnitude

54 A 79 F

55 E 80 A

56 10 81 O

57 10,000 82 M

58 Hertzsprung-Russel Diagram 83 D

59 O 84 C

60 B 85 F

61 A 86 Zenith

62 F 87 North Celestial Pole (NCP)

63 G 88 Nadir

64 K 89 South Celestial Pole (SCP)

65 M 90 0˚

66 White Dwarfs 91 C, A

67 Red Dwarfs 92 circumpolar

68 Blue Giants 93 Type Ia

69 (Red) Giants 94 Tycho’s SNR & Kepler’s SNR

70 (Red) Supergiants 95 Hydrogen

71 P 96 Helium

72 Q 97 Hypernova

73 O 98 9

74 N 99 4

75 M 100 g














