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Source Code - Swift Programming 
 
1. Description: 
This event combines computer science and mathematics to solve problems. The objective is to 
answer related to computer concepts, logic and mathematical problem solving using computers. 
 
Team Size: Up to 2   Impound: None 
Eye Protection: None   Approximate Time: 30 mins 
 
2. Event Parameters: 

1. Each team will be given a written test with 30-60 questions and a scantron to answer the 
questions. 

2. Teams will be allowed to bring one page (both sides) of notes. 
3. The programming language will be used is Swift. 
4. Test may be conducted as station based. 

 
3. The Competition: 

1. Basic Syntax and Concepts: Students should know basic syntax of Swift programming 
language, computer programming concepts and mathematical concepts. 

2. Swift programming concepts: Variables, Types, Program Control, Classes, Structs, 
Enums, Protocols, Object-Oriented Principles, Image Processing 

3. Mathematical topics: Order of operations, Powers, Factorials, Statistics, Areas and 
Volumes of shapes, Prime Numbers, Fibonacci Numbers and other mathematical 
concepts 

4. Computer Hardware & Software Concepts: Basics of computer hardware and 
architecture, Programming basics, Hardware & Software Terminology 

 
4. Scoring: 

1. High score wins 
 
5. Tie-Breaking: 

1. Tie-breaking questions will be used as 1st tie-breaker. 
2. Time to finish the test will be used as 2nd tie-breaker. 
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 STARRY, STARRY NIGHT 

DESCRIPTION:  This event will test students’ knowledge of astronomical facts and concepts 

relating to the earth, moon, solar system, celestial sphere, stars and constellations. 

 

TEAM SIZE:  1 or 2 students  APPROXIMATE TIME:  30 minutes 

  

THE COMPETITION: 

The students will take a written test, consisting of a variety of question formats, including: 

true/false, multiple choice, matching, fill in the blank, short answer, and sketch a diagram. 

 

Part I: A series of written questions about our solar system: 

A. General Solar System 

Glossary of terms listed on: www.macombso.org  

B. Orbital Mechanics 

1. Distinguish between the motions of rotation and revolution. 

2. Explain the astronomical basis for units of time--day, month, year – and how they relate 

to the periods of the Earth and Moon. 

C. Seasons - Explain the causes for seasons on the earth. 

D. Moon Phases - Identify the phases of the moon and understand why they occur. 

E. Eclipse - Compare solar and lunar eclipses and the conditions that produce them. 

 

Part II:  

A. Celestial Sphere - Demonstrate knowledge about the celestial sphere and the following 

concepts: zenith, horizon, celestial meridian, celestial poles, celestial equator and ecliptic. 

 

B. Constellations - Be able to identify these constellations and specific stars or star cluster, on a 

star chart of any month with no constellation lines visible. 
 

Constellation Star or Star Cluster 

 

 

Constellation Star or Star Cluster 

Andromeda Andromeda galaxy (M31) Hercules  Kornephoros, Hercules Cluster (M13) 

Bootes Arcturus Leo  

Canis Major  Sirius  Orion  Betelgeuse, Rigel, Orion Nebula (M45)  

Cassiopeia    Scorpius    

Cepheus    Taurus  Aldebaran, Pleiades  

Cygnus    Ursa Major    

Draco    Ursa Minor  Polaris  

Gemini  Castor, Pollux  Virgo  Spica  

 
 

 

 
 

 

 
 

 

  

http://www.macombso.org/
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Part III:  A series of written questions and visual identification of galaxies and nebulae, as 

well as questions about the life cycle of stars.  Know glossary terms specific to galaxies, 

nebulae and life cycle of stars, posted on www.macombso.org . 

 

A. Galaxies 

1. What are they? 

2. Recognize shapes – spiral, elliptical and irregular 

 

B. Nebulae 

1. What are they? 

2. Understand differences among reflection, emission, and dark nebulae 

3. Two other types of nebulae (planetary nebula and supernova remnant) will be 

considered below 

 

C. Stellar evolution 

1. Understand the main stages – birth, main sequence, red giant, death, remnant 

2. Understand the size-dependent differences in star death, leading to a planetary 

nebula or a supernova 

3. Understand the size-dependent differences in the type of remnant various stars 

produce – white dwarf, neutron star, black hole, supernova remnant  

 

D. Visually identify specific galaxies and nebulae.  List is posted on 

www.macombso.org  

 

 

Part IV:  Telescopes: A series of written questions on various earth- and space-based 

telescopes, posted on www.macombso.org.  

A. Be able to recognize a basic description of each telescope. 

B. Know the important findings or proposed research goals for each telescope. 

C. Visually identify specific telescopes.  List is posted on www.macombso.org.  

 

SCORING:  

One (1), two (2) or three (3) points will be awarded for each correct answer, depending on the 

level of difficulty.  There will be about 65 questions that add up to about 130 points.  Tiebreaker 

questions will be included on the test. 
 
 
If a rule clarification is posted on the Macomb Science Olympiad website, the supervisor will score this event 

accordingly.  Please visit: http://macombso.org/index.php/esofaqs   

 

http://www.macombso.org/
http://www.macombso.org/
http://www.macombso.org/
http://www.macombso.org/
http://macombso.org/index.php/esofaqs
http://macombso.org/index.php/esofaqs
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                                                         WATER ROCKETS 

DESCRIPTION:   

Prior to the tournament, contestants use 2-liter soda/pop bottles to build one or more rockets propelled 

by pressurized air and water. Rockets will be launched at the Tournament and time aloft recorded.  The 

rocket that stays aloft for the longest time will win. 

TEAM SIZE:  1-3 students APPROXIMATE TIME:  25 Minutes 

CONSTRUCTION: 

1. New rockets must be designed and built by members of this year’s Science Olympiad team.  

Rockets or rocket components from previous years may not be used.       

2. The school name, team number, and the year must be clearly marked on all rockets with 

permanent marker. 

3. Each rocket must be made from a clear 2-liter soda/pop bottle, that is used to hold water and 

pressurized air, which propels the rocket when released. The bottle itself must not be altered in 

any way (e.g., holes, scratches, increasing the volume, restricting the bottle opening). 

4. Fins, parachutes and other items may be added to the outside of the bottle to increase the time 

aloft.  Elastic devices may be used to aid in nosecone and parachute deployment.  

5. Items not allowed are: a) commercially made rocket components, b) sharp/pointed objects,      

c) parts made from glass and metal (except for small snap swivels for attaching parachutes). 

There are no specific prohibitions on the use of glues.  The Event Supervisor may publish 

separately information about glues that have been tested in some fashion, but will not endorse 

any specific glue.  Teams should take care to not damage the pressure vessel. 

6. Minimum nose tip radius:  The nose of the rocket must be 

rounded or blunt at the tip and designed such that when a 

standard 2 liter bottle cap  (~3.1 cm diameter x 1.25 cm tall) is 

placed on top of the nose, no portion of the nose touches the 

inside top of the bottle cap (see Figure 1).  Teams must not use a 

nose that is sharp, pointed, or consisting of a rigid spike 

regardless of the material used. 

7. Fins and other parts added to the bottle must be 5 cm (2 inches) 

or higher above the level of the bottle’s opening, to ensure that 

the rockets will fit on the launcher (see Figure 2). 

8. Energy to propel the rocket must come exclusively from the water 

and pressurized air in the bottle. Other sources of potential or kinetic 

energy are not allowed. Only plain tap water may be used in the 

rocket. No other material of any type may be put in the bottle or 

added to the water. A water level line may be marked on the bottle 

to aid in adding water. 

9. Parts of the rocket may separate during flight, but they must remain 

attached together by a string/lanyard. 
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THE COMPETITION: 

1. Contestants may bring repair kits containing tools, spare parts and extra parachutes. The 

rocket(s) and repair kits must be brought for inspection 15 minutes prior to your scheduled 

launch. Any parts found to be dangerous (e.g. glass or metal), illegal (e.g. commercially made 

rocket parts), or that prevent a rocket from fitting on the launch pad, must be removed before 

the rocket can be launched. Any on site repairs or modifications must be made by the 

competing students.  Adult coaching help is not permitted.  Rockets that are changed to meet 

the construction requirements will not be penalized. Rockets that cannot be made to fit on the 

launcher, or those that, in the event supervisor's judgment, are unsafe will not be launched. 

2. If the rocket(s) contain parachute(s), competitors may be required to fully open and repack them 

for the event supervisor during inspection, before the water is added to the rocket. 

3. Two launches will be allowed. Different rockets may be used for each launch. Contestants must 

use the water, launch pad and source of pressure provided by the event supervisor. The 

contestants will add the desired amount of water to the rocket before each flight and may make 

alterations or repairs to rockets between launches. Outside assistance/coaching from the 

sidelines is not permitted.   

4. The judges will pressurize the rocket to 75 psi. Anyone within 30 feet of a pressurized rocket 

must wear safety goggles. Contestants may not touch their rocket during or after pressurization.  

When practicing, only the coaches should pressurize the rocket and they should never exceed 

75 psi.  

5. Once a rocket has been pressurized it must be launched. In case of high winds, the supervisors 

will launch the rocket as quickly as possible.  

SCORING: 

1. Judges will measure and record the time aloft for each flight. Time starts when the rocket is 

launched and stops when any part of the rocket touches the ground, any object in contact with 

the ground (e.g. tree, building) or disappears from sight. Teams will be scored using only the 

flight that will produce the better score/rank. 

2. Flights of rockets whose parts do not remain attached together during the entire flight, or that 

cannot be changed to meet the construction requirements, will be ranked behind all flights of 

rockets that remain intact and have no construction violations.  A rocket which bursts on the 

launch pad will be scored as an official launch with a construction violation. 

3. Teams whose rockets cannot be launched for any reason will receive participation points only. 

4. The longest time aloft wins. Ties will be broken using the team's lesser flight time. Teams with 

two flights will win ties over teams with only one flight. 

 

 

 

If a rule clarification is posted on the Macomb Science Olympiad website, the supervisor will score this event accordingly. 

Please visit: http://macombso.org/index.php/esofaqs 

 

http://macombso.org/index.php/esofaqs
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                                                                                                                         WEATHER OR NOT 

 

DESCRIPTION:  Students will be tested on their knowledge of meteorology (weather and 

climate).        

TEAM SIZE:  1 or 2 students            APPROXIMATE TIME:  30 minutes 

EVENT PARAMETERS:  

The only items each team may bring into the competition are pencils, and one 5”x 8” index card 

per team with notes on weather concepts.  Both sides of the card may be used.  

 

THE COMPETITION: 

Student teams will answer questions regarding weather concepts.  Students will remain seated 

with a copy of the complete test during the entire session.   

Part 1: Teams will answer multiple-choice format questions related to photographs and videos 

projected on a screen.  Each item will be projected for a specific period of time.   

Part 2:  Teams will answer multiple-choice format questions in a written test.  They may be 

answered by each team at their own pace, within the allotted time.   

Topics may include, but are not limited to, clouds and cloud formation, weather instruments, 

fronts, the atmosphere, the water cycle, severe weather, wind, seasons, weather terms, and 

precipitation types.  The topic of Severe Weather will be emphasized for this season. 

SCORING: 

The team with the highest score will win.  The questions will be in multiple-choice format of 2, 

3, or 4 options.  Each question will be worth 1, 2, or 3 points based on the difficulty of the 

question.  

In addition, there will be two tie-breaker questions.  The first tie breaker will consist of a list of 

matching terms.  The second tie breaker will ask a short answer question.  Correct spelling and 

legibility is recommended to help prevent errors in scoring.   

 
 

 

If a rule clarification is posted on the Macomb Science Olympiad website, the supervisor will score this event 

accordingly. Please visit: http://macombso.org/index.php/esofaqs 

http://macombso.org/index.php/esofaqs
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                                                                                                                          WILDLIFE SAFARI 

 

DESCRIPTION:  In this event, students will demonstrate their ability to identify wildlife and 

their habitats as well as answer general information about the animals through the use of field 

guides. 
 

TEAM SIZE: 1 or 2 Students APPROXIMATE TIME:  30 Minutes 
 

THE COMPETITION: 

Students will demonstrate their ability to identify Michigan mammals using the Mammals of 

Michigan Field Guide (2nd Edition).  Students will also demonstrate their understanding of basic 

ecological concepts such as food chains, food webs, and the impact of humans on the ecology of 

Michigan. Students should be familiar with the entire book, because questions may be selected 

from any part of it. 

 

Teams will rotate between 18 and 22 stations where they may view photographs of 

mammals, furs, tracks, skulls and/or photographs of habitats.  Each station will consist of 3 

to 5 questions and each team will have about 1 minute to answer all questions at a station.  

Questions will vary in degree of difficulty.  Question format will be multiple choice and 

true/false.  An answer sheet will be provided. 

 

Students will be responsible for bringing pencils, and up to one field guide per student.  A field 

guide may be either the Mammals of Michigan publication, or a student-created field guide.  A 

student-created field guide must be contained in a binder or notebook with no loose pages.  

Students may write or highlight in the Mammals of Michigan field guide prior to the 

tournament. Students may also place tabs in the book.  Anything loose or removed from a field 

guide during the test is not allowed. No other materials will be allowed in the competition. 

 

SCORING: 

Each correct answer will be worth between 1 and 4 points.  Tie-breakers will be based on the 

number of difficult questions answered correctly. 
 

RESOURCES: 

Mammals of Michigan Field Guide, 2nd Edition  
 

Publisher: Adventure Publications 

By Stan Tekiela  Publication date: 2005 

ISBN-10: 1591931118 Pages: 312 

ISBN-13: 9781591931119 
 

 
 

http://www.adventurepublications.net 
 

 

 

 

If a rule clarification is posted on the Macomb Science Olympiad website, the supervisor will score this event 

accordingly. Please visit: http://macombso.org/index.php/esofaqs 

http://www.adventurepublications.net/
http://macombso.org/index.php/esofaqs

