Bottle Rocket Lesson
Theme connection: The Sun’s energy output will change as it ages.  Its changes will make living on the Earth difficult in the future.  The people of the Earth will to need to explore ways of reaching other worlds on which they can live.  The basic study of rockets will give our students time to consider the complex nature of space travel and space exploration.

Goal: Students will work in teams to design and build a rocket that will stay aloft for the greatest period of time.

Teacher Instructions:

1. Students will be placed in teams of 4.  (Teachers will do this before arriving Friday!)

2. Students will witness a 2l, half full pop bottle launch into the air by means of 40 lbs of air and water pressure.

3. Students will be asked to modify the bottle to answer the research problem.  They need to keep in mind the effects of drag and gravity and thrust.

4. Each team of 4 needs to be organized into research groups.  Each research group is charged with creating a component of their rocket.  These groups are:

Fuel (how much water is needed to make a bare 2l bottle reach the goal.)

Nosecone (needed to cut the air resistance of the bottle as it rises in the air.)

Fins (needed to cut the air resistance of the bottle as it rises in the air.)

*Parachute (needed to increase the hang time of the rocket after it is released from the nosecone.)*This will be optional.
5. Students spend at least 45 minutes creating and testing their components.
6. Once their rocket is built it is time to test them in a competition between all rockets.  Best time aloft wins. 

Safety:

Note: no pieces of the rocket may detach in flight!  Any launch that has this occur is not counted toward an official score.  

Note 2: Any student launching a rocket or rocket component MUST be wearing 
safety goggles.  If this occurs, this student is no longer allowed to launch.

Materials needed: (annotated list attached.)

corrugated cardboard, poster board tack, string (for making circles), scissors,  clay, duct tape, 2l bottle, water, cup to measure water, milk jug, funnel, 

(garbage bag, hole punch, string for making parachutes)

Launch site equipment: launcher, bicycle pump, altitude finder, stopwatch
Data to collect per launch:

Amount of water used in the rocket

Number of fins

Shape of fins

Amount of time aloft

Bottle Rocket YAAYS
Material needs per 4 groups of 4 students:
(1) launcher.

Material needs per group of 4 students:

(2) 2 liter bottle (pop only)*
(1) milk jug (for water transport)*
(1) funnel

(2) stopwatches

(2-3 sheets) poster board

(2 sheets) corrugated cardboard

(3) scissors

(6) pencil

(1) sharpie

(1) table

(2) goggles

(1) clay strip

(1) roll of duct tape

(1) tack

(1) roll of string

(1) hole punch

(2-3) garbage bags

* Teachers of the schools are arranging the supply of these items.  Please bring by Thursday.

Bottle Rocket Equipment to order:

Stopwatches (set of 12) $62

http://www.enasco.com/product/TB17891M
Launcher equipment part one $130

Backyard Launcher

http://catalog.pitsco.com/store/detail.aspx?KeyWords=rocket%20launcher&by=20&ID=4708&c=0&t=0&l=0
Bicycle Pump

http://catalog.pitsco.com/store/detail.aspx?CategoryID=24&by=9&ID=3971&c=1&t=0&l=0
OR
Launcher equipment part two $139

Aqualauncher

http://catalog.pitsco.com/store/altdetail.aspx?KeyWords=rocket+launcher&by=20&ID=1179&c=0&t=0&l=0
 Instructor Script
1:15-1:35 Content Survey to be completed.

(Have students sit in their pre-arranged research groups.)

1:36 demonstrate the launcher by filling a 2l pop bottle half way with water and then launching the bottle. 

1:37 Students are asked to journal what they saw.  Instructor asks “if our goal is to keep this bottle aloft for the greatest period of time, what must be done to the bottle to make this happen?” (Journal responses…then share their ideas in the group.)

1:38-1:48 Students are guided to realize that nosecones and fins are essential to eliminating drag.  Parachutes can be added to exploit the air resistance so as to increase the time of descent.

Tell them that you will have the opportunity to see other designs while you create yours.  Scientists have to wait longer to get this information normally.
1:48 –through snack time Students build their rockets in their research groups. These groups were assigned by the students’ teachers.
3:00 -3:45 formal testing of the rockets

Data needed: water amount, number of fins, time in the air

4:00-4:45 
Students mind map their Stellar Energy experiences this week. (separate handout)
Launcher assignments:

Launcher area 3: Groups A and E
(8)

(Laura)
South East Lawn (near Kyle’s house)

Launcher area 2: Groups C and G(8)
(Peggy)
South Lawn

Launcher area 1: Groups B/D and H
(7-8)

(Margie)
North Lawn

Launcher area 4: Groups  F

(5-6)

(Howie and me)
North East Lawn (near wood shop)
Instructor Equipment per Launch Area

(1) launcher (stand and bicycle pump).

(2) table

(2) goggles

(6) stopwatches (1 for you and the others are to be shared)

(8) funnel

(8) file folders (no poster board sorry!)

(4 sheets plus the box) corrugated cardboard

(8-16) scissors

(16) pencil

(8) sharpie

 (4) clay strip (1/2 strip per rocket)

(8?) roll of duct tape

(1) tack 

Was to be used as a point to hold string to trace a circle for nose cone. Use finger.

(3-4?) roll of string

(8) hole punch (for parachute…to attach strings)

(16) garbage bags

 Teachers of the schools are arranging the supply of these items.  If they have been dropped off the students from the school can come to the distribution center (Yerkes South Lawn steps) to claim these.

 (2) 2 liter bottle (pop only)

(1) milk jug (for water transport)

