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Hang Time! 
  
Grades:    3rd, 4th, 5th 
Team:        1 – 4 participants 
Duration:    40 minutes 
Supervisor:    Amber Beattie, Alex Damm, Jaimey Anderson, Matthew Masarik 
  
 
Summary Description   
  
Teams will build up to two rockets designed to launch a payload that stays aloft for the greatest 
amount of time.  This is an indoor competition with ceiling height restrictions, rocket constraints 
and a predetermined payload. 
 
On the day of the Olympiad, team members will work together on rocket inspection, a quiz, and 
the launches of their rocket(s).  The team with the highest combined score of quiz and launch 
wins. 
  
  
Changes from Previous Year 
  
New payloads for all grades. Adjusted point values for tests and flight times. 
  
  
Concepts Covered 
  
Aeronautics, Newton’s Laws of Motion, Engineering, Inertia, Gravity, Air resistance, 
Acceleration, Relationship between work and energy, ballistics, impulse and momentum 
  
  
Rules/Competition Format 
  
PRIOR TO THE OLYMPIAD 
  
Rocket Building 

  
B1.  Teams will construct a rocket made from a one-liter plastic bottle.  Teams may bring one or two 

rockets to the competition and an optional repair kit. 
B2.  Remove the small plastic ring that is left after the cap is removed from the bottle. The bottle will 

not fit on the launcher with the ring attached. 
B3.  School name and grade must be clearly marked on the rocket body and on the payload 

assembly.  Each grade must build their own rocket(s). 
B4.  All parts on the rocket, or in the repair kit, MUST be on the materials list below. No 

commercially made rocket equipment, sharp components, or metal parts will be allowed. In 
general, pointed nose cones, fins, etc. made out of rigid materials (plastic, balsa, etc.) should be 
avoided. These materials can be used but please round off the points. As little as a 1/4-inch 
radius rounding is adequate. On the day of the competition Event Supervisors, or their 
delegates, will inspect the rocket for dangerous sharp points and may ask the team to round 
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them off prior to launching them.  Any part not on the list must be removed or the rocket 
will be disqualified. 

B5.  Rocket Construction and Guidelines 
No manufactured rocket materials or devices are allowed.  All parts on the rocket are expected 
to be built by the students with tools used in elementary schools. 
 
Approved Materials 
One-liter plastic bottle 
Cardboard / foam core 
Glue (avoid hot or super glue which may melt the bottle) 
Paint 
Permanent marker 
Styrofoam 
Baby/talcum powder (sometimes helps if utilizing a parachute) 
String 
Tape 
Paper 
Plastic bags 
Fabric 
Elastic 
Sports cones 
Contact paper 
Clay 
A fishing snap swivel 
Fishing line 
Rubber bands 
Wood 
Plastic 
Designated Payload (see next section) 
 

B6.  Nothing may be placed inside the bottle. 
B7.  Do not weaken the bottle. This includes sanding the bottle, using a glue that melts the bottle or 

puncturing holes in the bottle. 
 
 

Payload 
P1.  The following payload must be used with the competition rockets: 

3rd grade:  Plastic Egg 
4th grade:  Shuttlecock 
5th grade:  Pair of dice 

 
P2.  The payload must not be altered and must remain intact throughout the competition. 
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DAY OF THE OLYMPIAD 
Check-In 
C1.  Teams will check-in at the designated area.  Once checked-in, only student team members will 

be allowed into the competition rooms. 
C2.  Teams are to bring their rocket systems (rocket plus payload assembly) and repair kit. 
C3.  Teams are not to bring diagrams, plans, templates or written instructions. 
C4.  In the first room, the quiz will be administered and rockets will be inspected. 
C5.  In the second room, rockets will be launched. 

 
 

Hang Time is not a publicly viewable event 
 

Quiz & Inspection 
 

Q1.  Teams will be given a 10 question written multiple-choice quiz to test their concept knowledge 
(see study guide for a list of topics.)    Team members are encouraged to work together on the 
quiz. 
 

Q2.  Each rocket and repair kit must be checked in by at least one student member of the team. 
Teams must be present while their rocket is being inspected. Teams will be asked questions 
regarding construction, design and choice of materials for their rockets. 
 

Q3.  Rockets not meeting the criteria listed in the build and payload sections must be repaired or 
they will be disqualified. 
 
 

Launch 
L1.  The competition will occur indoors.   
L2.  The ceiling height is approximately 4.9 meters high. 
L3.  The launcher will be placed near the center of the room.  The room is approximately 12 meters 

wide by 18 meters long.   
L4.  Two launches will be allowed per team per grade (two launches of one rocket or one launch of 

two rockets). The best time of the two launches will be used for the score. 
L5.  Everyone in the launch room must wear safety goggles.  Students must remain in the 

designated area during the launch and are not to retrieve their rocket and payload until told to 
do so by the Event Supervisor or their designee. 

L6.  Water will not be used in this event.  Air pressure alone is used. No fluids (water, soap, oil, etc.,) 
will be allowed. 

L7.  All energy to launch the rocket must come from the pressure provided by the compressed air. 
No other source of potential or kinetic energy will be permitted. Inflated balloons are not 
allowed. 
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L8.  The rocket launcher used for the competition is a Pitsco AquaPort II launcher provided by the 
Event Supervisors.  http://www.pitsco.com/Aquaport_II_Water_Rocket_Launcher 

L9.  All rockets will be launched at 35 psi. 
L10. An Event Supervisor, or their delegate, will assist the team in mounting their rocket on the 

launcher. Once mounted, team members are responsible for making final adjustments to the 
rocket and payload. Once the safety pin has been inserted, the team must leave the launch 
area and cannot have further contact with their rocket. 

L11. Teams will not be allowed to touch their rocket once pressurization begins.  At the Event 
Supervisor’s sole discretion, an Event Supervisor may make adjustments to the rocket once it is 
pressurized to fix any part of the rocket that has come loose or needs adjustment. 

L12. Once the rocket has been pressurized it MUST be launched. It will be the sole discretion of the 
Event Supervisor(s) or their delegates whether the launch should be an official one if 
extenuating circumstances should arise. 

L13. Alterations or repairs may be made between launches BY THE STUDENT TEAM MEMBERS 
ONLY. They will have two minutes in which to make repairs before the second launch. Teams 
cannot have contact with coaches/parents once they check in. 
  
 
Scoring 
  
There are two scoring components: 
  
1.   Quiz                      5 points maximum 
2.   Launch Time        4 points per second (rounded to nearest tenth) 
 

Quiz 
 
Ten multiple-choice questions worth ½ of a point each. 
 
 
Launch Time 
 
Duration of payload’s hang time. 
 
Teams may launch two different rockets once each, or one rocket twice. 
  
Scores will be determined for a rocket launch by using three timers for each launch. The high 
and the low times will be discarded and the “middle” time will be the time used for the launch. 
Time will start at the launch command “go” (1, 2, 3, Go) and stopped when any part of the 
payload or payload assembly (not the rocket) touches the room (wall, floor) or any object in the 
room (launch assembly, person, etc.). The best time from the two launches for each team will 
be the launch time score. 
 
The ceiling is “in play”.  In other words, if the payload hits the ceiling, timing will continue. 
However, if the payload gets stuck in or on the ceiling the launch will count for a time of zero. 
 

http://www.pitsco.com/Aquaport_II_Water_Rocket_Launcher
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Tie Break Criteria 
  
If two teams have an identical score, the winner will be the team with the best launch time. If two 
teams are still engaged in a tie, the winner will be the team that has the best combined (two) 
launch times. 
 
 
Materials Distributed by WESO 
  
Initial Water Rocket Launcher 
Initial Air Pump 
Payload to be used in the competition  
  
 
General Rocket and Practice Safety 
 

1. The launch velocity of a rocket can exceed 100 miles per hour. 
2. Do not catch a landing rocket. 
3. Do not do anything that may weaken the bottle. This includes sanding the bottle or using 

a glue that melts the bottle. 
4. While practicing, do not exceed 75 psi. 
5. Only the coaches may pressurize the rocket. 
6. Everyone within 30 feet of a pressurized rocket must wear safety goggles. 

 


