Physics

Airplane Unit

Lab Report

Pre-lab Questions – Questions must be answered in complete sentences in which the question in restated in your answer.  (2 points each)

1) Describe the 4 steps of problem solving and describe how each was applied in the creating your Paper Airplane.

2) Reflect more on Step 4 of the Problem Solving Methods and what you would do differently now that the unit is complete to create an airplane that would fly further.

3) Clearly describe and explain the four major forces that act on an airplane and how they affect the flight of the airplane.

4) Explain the difference between the flight of a small airplane “Super Cub” and a jet in relation to the forces described above.

5) Describe the reasoning for the plane you chose and its success or failure in the first flight. (Plane #1)

6) What was your hypothesis for the second flight and describe whether this hypothesis was correct/incorrect and the scientific reasons behind the actions of the plane. (Plane #2)

7) What was your hypothesis for the third flight and describe whether this hypothesis was correct/incorrect and the scientific reasons behind the actions of the plane. (Plane #3)

8) What was your hypothesis for the fourth flight and describe whether this hypothesis was correct/incorrect and the scientific reasons behind the actions of the plane. (Plane #4)

9) Give your scientific reasons for the variables you chose for the Final Plane and discuss the overall success of this plane.  

10) Explain in detail the most important variables in creating a paper airplane that will fly a long distance.  Give specific examples from the planes you designed and observed in class.

_______________20 points

Airplane Data Graphs  

1) Graph the following relationships (X and Y Scatter Plot)

a. Mass of Plane vs. Length of Flight

b. CL-CG vs. Length of Flight

c. Wing Length vs. Length of Flight

d. Wing Span vs. Length of Flight

e. Average Speed vs. Length of Flight

2) Graphs should include the following:

a. Title – Both Variables included in a question form.

b. X axis – Independent Variable, Labeled, Units

c. Y axis – Dependent Variable, Labeled, Units

d. Legend – General Analysis of Graph – R2 and Analysis

__________40 points

Analysis

Analyze the following variables using the sort and filtering tools in Excel.  Answer each question below after analyzing the class data. EACH ANSWER SHOULD BE A SOLID PARAGRAPH IN EXPLAINING YOUR SCIENTIFIC REASONS AFTER ANALYZING DATA.

1. Evaluate the top-tier planes (Top Ten– Based on length of flight) and give scientific reasoning for their success.

2. Evaluate the bottom-tier planes (Bottom Ten – Based on length of flight) and give scientific reasoning for their failure.

3. Evaluate the Top Five Planes that match the plane you chose– What is similar or different with these planes in comparison to your plane.

_______20 points

Post-Lab Questions

1) Evaluate the overall success or failure of your plane and give both physics and data to support the reasons for this success or failure.

2) Explain the reasoning and importance of only testing one variable at a time during this experiment.

3) What are your strengths and weaknesses in the problem solving process?

4) What are your strengths and weaknesses in the building/engineering process?

5) Explain why the following generally leads to success in the design or engineering of a process or product.

a) Problem Solving Process

b) Physics Knowledge

c) Proper Experimentation and Data Collection

d) Analysis of Data

_________20 points
Total Points___________100

Comments
