

2005 National Science Olympiad Tournament

Compute This! (Division B)
Background

During the 1960’s, the United States and the former Soviet Union competed in a “space race” to become the first country to successfully land a man on the moon and return him safely to earth.  While the U.S. eventually won the “race”, the Soviet Union was not far behind, with many successful unmanned missions that explored the moon and returned photographs, scientific data, and soil samples back to the earth.

Graphical Problem

Between September 1968 and October 1970, the Soviet Union launched four unmanned “Zond” spacecraft that flew “circumlunar” flights from the earth to the moon and back again.  These spacecraft never landed, but they flew near the moon’s surface and took many photographs before returning to the earth.

Using MS Internet Explorer, please identify the four Zond spacecraft that flew circumlunar flights, the mass of each of the four spacecraft in kg (i.e. On-orbit Dry Mass), and the closest distance that each spacecraft approached the moon in km.  You may use any search engine (e.g. Google, NASA’s, etc.) or other web resources to locate this information.  You will find this data on NASA’s Goddard Space Flight Center web site.       

Please plot this data in MS Excel using a Lines on 2 Axes chart format (this is a custom chart type available in the MS Excel Chart Wizard).  The x-axis of your chart should represent the four Zond Spacecraft that flew circumlunar missions (e.g. Zond 1, Zond 2, etc.).  The left-hand y-axis should represent the On-Orbit Dry Mass (kg), and the right-hand y-axis should represent the Closest Distance to Moon (km) for that mission.  

Please remember to include a title above your chart, label each axis carefully, and include a legend at the bottom of your chart to indicate which data is the On-Orbit Dry Mass and which data is the Closest Distance to the Moon.   

Short Answer Questions

In Microsoft Word, please provide the answer and associated URL for each of the following questions.  Official nasa.gov web sites should be referenced.  Please note that each question requires two separate answers, and complete sentences are NOT required.  

1. Prior to the Zond missions, other Soviet unmanned spacecraft explored the moon on “flyby” missions to take photographs and return scientific data.  Which Soviet spacecraft was the first to return photographic images from the far side of the moon?  How many minutes after launch was the first photograph of the far side taken?    
2. Which Soviet spacecraft was the first to achieve a “soft” (non-destructive) lunar landing?  Prior to this mission, how many Soviet spacecraft had tried but failed to achieve a soft landing?    
3. Which two Soviet spacecraft included wheeled vehicles called “lunar rovers”?  In total, how far (in km) did these rovers travel across the moon’s surface?      
4. Which Soviet spacecraft placed a Laser Retro-Reflector on the moon’s surface?  What is one example of a scientific measurement that can be made using a Laser Retro-Reflector?
5. How many Soviet spacecraft landed on the moon’s surface and successfully returned soil samples to the earth?  What was the total mass (in grams) of the soil samples returned by all of these missions?
General Instructions

1. Please place your school name and team number at the top of your Excel and Word files.

2. Please name your files (school name).xls and (school name).doc.  Save your work regularly as instructed.

3. Your Excel file should include both a spreadsheet data table and a Lines on 2 Axes chart as described above.  Your Word file needs to include only the answers and URLs for each of the five questions.

4. Reference materials and calculators are not permitted.  You may use blank scrap paper to organize your work.

5. This is a two-person event.  Absolutely no external communication with others (e-mail, chat, forums, etc.).

6. Please raise your hand if you have a technical problem or question on the event.

7. Please speak in a low tone with your partner.  Let’s keep the noise level down.

8. When you are done, please save your files, print your work, and hand in your diskette.    GOOD LUCK! 
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SCHOOL NAME _________________________________________  TEAM NUMBER _______

STUDENT SIGNATURES

1. _______________________________________________






2. _______________________________________________

(Do Not Write Below This Line)

(Event Supervisor Use Only)

  PLACE __________

Completeness & Accuracy of Quantitative Data Collected
(20 Points Max)

______


Circumlunar Zond Missions

_____ (4 Points)


On-Orbit Dry Mass (kg)


_____ (8 Points – 4x2)


Closest Approach (km)


_____ (8 Points – 4x2)

Completeness, Accuracy, and Format of Graphical Data
(30 Points Max)

______


Lines on 2 Axes Format


_____ (5 Points)


Title Above Graph


_____ (5 Points)


X-Axis Labeled



_____ (5 Points)


Left-Hand Y-Axis Labeled

_____ (5 Points)


Right-Hand Y-Axis Labeled

_____ (5 Points)


Legend at Bottom with Labels

_____ (5 Points)

Answers and URL’s for Short Answer Questions

(50 Points Max)

______


1.   First Far Side Photo, Elapsed Time
_____ (10 Points – 5x2)


2.   First Soft Landing, Failed Attempts
_____ (10 Points – 5x2)


3.   Rover Missions, km Traveled 
_____ (10 Points – 5x2)


4.   Laser Reflector, Example Measure
_____ (10 Points – 5x2)


5.   Soil Sample Returns, Total Mass 
_____ (10 Points – 5x2)










TOTAL SCORE

______

TIE BREAKER:   [  ] Short Answer Questions    [  ] Quantitative Data Collected   [  ] Overall Graphical Quality
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Graphical Problem

Spacecraft

Mass (kg)

Approach (km)

Zond 5

5375


1950

Zond 6

5375


2420

Zond 7

5979


1984.6

Zond 8

5375


1110.4

Short Answer Questions

(Note 1:  The Goddard Space Flight Center Web Site Has Been Redesigned Since the 2005 Competition… Some Answers Are Now Difficult or Impossible to Locate)

(Note 2:  Alternate Answers to Some Questions were Acceptable for Partial Credit)

1.   Luna 3


Approximately 4400 Minutes (Answer No Longer on GSFC Site)

2.   Luna 9


4 or 5 Failed Attempts (Either Answer OK)

3.   Luna 17 / Luna 21
47.54km 

4.   Luna 21


Measure Earth-Moon Distance (Other Answers Acceptable)

5.   Three (3)


301.1 grams  (101+30+170.1)

Compute This!


Sample Problem from 2005 National Tournament











Note:  This sample problem is provided to illustrate the format and structure of a Compute This! problem.  





For 2010, all problems will be focused on the topic of space science and exploration and will be extracted from the greater � HYPERLINK "http://www.nasa.gov" ��www.nasa.gov� Internet domain.





Please refer to the 2010 event rules for details.








Good Luck!








