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 (
Rocket Science
 
)
	 

Rockets Module		2
Facilitate any questions or activities that the lecture presenter may have. If the students have questions, make sure that they are heard and seen. Help set up any activities prior to beginning the lecture.

Rocket science, known in academic circles as the study of Astronautics was first proposed in the 17th century by Sir Isaac Newton. Traditionally, rockets have been tube-like devices propelled by combustible fuels. In other words, containers which shoot into space using controlled explosions. The idea behind a rocket is that it is pushed by thrust. With this in mind, a rocket can be any device shot by any force into space. The Saturn V is the largest rocket to have ever flown, allowing men to first walk on the Moon in 1969.	
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 (
Scientific Method
)


Rocket scientists, no matter how smart they are, also need to use the scientific method to get results from their experiments that are measurable and repeatable. The scientific method consists of the collection of data through observation and experimentation, and the formulation and testing of hypotheses.  There are certain steps involved in the scientific method. 
1. Ask and define the question: Develop a question or problem that can be solved through experimentation
2. Gather information and resources through observation: Make observations and research your topic of interest.
3. Form a hypothesis: Predict a possible answer to the problem or question. 
4. Perform one or more experiments and collect and sort data: Develop and follow a procedure.  Include a detailed materials list.  The outcome must be measurable (quantifiable). 
5. Analyze the data: Modify the procedure if needed.  Confirm the results by retesting.  Include tables, graphs, and photographs. 
6. Make conclusions: Include a statement that accepts or rejects the hypothesis.  Make recommendations for further study and possible improvements to the procedure. 
7. Communicate results: Be prepared to present the project to an audience. Expect questions from the audience. 
Even though the words "hypothesis" and "theory" are often used interchangeably, a scientific hypothesis is not the same as a scientific theory.  
Hypothesis: suggested explanation for an observable phenomenon.  It is an idea that can be experimentally tested.
Theory: A hypothesis that has withstood extensive testing by a variety of methods, and in which a higher degree of certainty may be placed. A theory is NEVER a fact, but instead is an attempt to explain one or more facts.
A scientific hypothesis that survives experimental testing becomes a scientific theory
1. Ask and define the question: will the amount of water affect the distance traveled by the rocket if the pressure is kept constant?
2. Gather information and resources through observation: compressed air pushes on the water.  When the pressure is released, water is pushed out through the nozzle pushing the rocket upward into the sky.
3. Form a hypothesis: if more water is added, the rocket will travel farther.  Remember that the hypothesis is an educated guess about the relationship between the independent and dependent variables.  The independent, or manipulated variable, is a factor that is intentionally varied by the experimenter.  The dependent, or responding variable, is the factor that may change as a result of changes made in the independent variable.  For example, according to our hypothesis, the distance traveled will depend on how much water we add.  The distance traveled will be the dependent variable.  The amount of water will be independent variable. 
4. Perform one or more experiments and collect and sort data: First establish the constants and the control group.  In a scientific experiment, the control is the group that serves as the standard of comparison.  The constants in an experiment are all the factors that the experimenter attempts to keep the same so that any observed changes in the distance traveled can be attributed to the variation in the amount of water.  In our experiment we will fill the bottle one-third of the way full and record the distance.  This amount will be in our control group.  What will be the constants?    
5. Analyze the data:  what do you notice?  What happens when you add more water? Look at your tables and graphs, do you notice any trends.      
6. Make conclusions: compare the results to the control group?  Should more water be added?  How much more?  Do you need to perform the experiment again?  Maybe with a smaller range of independent variables?
7. Communicate results: write a report.  Include a cover page, an introduction of what you’re going to do including any relevant theories, include the equipment and procedure used, experimental data and analysis including all tables and graphs, and the conclusion and possible improvements to the experiment.  
 (
Graphs
)

Ask the students to identify the following graphs and come up with tiles, legends, and units for them.
A graph is a visual representation of the relations between certain quantities.  Examples of graphs include line graphs, bar graphs, pie charts, and flow charts. 
Line graphs:  a plot of the relationship between two or more variables by using connected data points.  Line graphs use dependent (y-axis) versus independent (x-axis) variables.    
Bar graphs: compares data in a simple format consisting of rectangular bars.
Pie charts: consists of a circle that is split into parts
Flow charts: breaks things down into smaller steps giving a clearer idea of the overall process. 
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A graph must always have the following:
· A title
· A legend
· Units that make sense
If any of these things are missing, you might end up misreading a chart or graph.

Now you try it!

Label and read the previous graphs properly. What’s missing?

 (
The Basics of Rocket Science
)

Help the students understand any of the concepts that might not be familiar to them. These are very complex equations with concepts that may be difficult to grasp. Many people do not see these until college-level education. Examples of gas pressure: a balloon’s expansion, pop corn, blowing air through a straw, etc.
Ideal gas law describes how gasses compress and expand.  If a gas is compressed while keeping its temperature constant, the pressure will increase.  Also, if a gas expands at a constant temperature, its pressure decreases.  Mathematically:
pV = nRT
Where p is the pressure, V is the volume of gas, n is used to find the number of molecules in the gas, R is the universal gas constant (its value is the same for all gases), and T is the temperature.  If we rearrange the equation:
p = nRT / V
You can see that compressing the gas (reducing the volume) gives higher values of pressure.

Bernoulli’s Equation relates the elevation, pressure, and speed of a fluid.  Physically, when a fluid flows into a narrower region, it gains speed because the pressure behind it that pushes it forward is greater than the pressure in front of it opposing its motion.   Mathematically:
p + ρgh + ½ ρv2 = constant
Where p is the pressure, ρ (the greek letter roe) is the density of the fluid, h is the elevation of the fluid, v is the velocity, and g is the acceleration due to gravity.  
Thrust is a mechanical force which is generated through the reaction of accelerating a mass of gas.  Mathematically:
F = mdot ve + (pe – po)Ae

Where mdot is the mass flow rate (units of kg/s), ve is the exit velocity, pe is the exit pressure and Ae is the area.


Now you try it!

True or False:
1. A theory is a fact that cannot be disputed. FALSE
2. The first step in any experiment is to develop a question or problem that can be solved through experimentation. TRUE
3. A dependent is variable is a factor that may change as a result of changes made in the independent variable. TRUE  
4. In a line graph, the y-axis is reserved for the dependent variable.  TRUE
5. In a line graph, the x-axis is reserved for the independent variable.  TRUE
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