Gliders    --   Extra Credit  (20pts.)

About 20 minutes will be given in class to start this assignment, but you will need to finish it on your own time.  Many of these questions are hard and we have not talked about them in class.  I will give you lots of help with them if ask for it after school or during lunch.  Remember this is extra credit for learning and thinking about extra things.  When you’re answering these questions it is important to answer them by thinking about forces.

As usual, you can work with others and get help from others, but the answers have to be in your words and reflect your work and understanding.

The ideal path of the glider is a straight line angling slowly to the ground.

                                                                                                                                          



A. Sketch the likely flight of the glider if it does not have enough lift.                                                                                          
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

B.  Sketch the flight of the glider if it has too much lift. (Hint:  It doesn’t just go up. Think about the paths paper airplanes take when they have too much lift.  It often involves stalling.)

.                                                                                          
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

1a.  What is the force that provides lift to the glider?  

b.  What is the source of this force?

c.  What are three factors that could make this “lift” force larger?  (If you’re not careful, you’ll combine two or three factors into one.  Be careful and split them apart.)

2a.  If the wing hit the air at a steeper angle, the bottom side of the wing would be hitting more air.    This additional force would be directed up and ____________.

b. What effects would this have on the plane’s flight?

c. Are these effects always good, always bad or sometimes good or bad?  Describe what they depend on if they are sometimes good and other times bad.

3.  The stabilizers are pointed slightly down in the back of most of the planes, so that the top of them hit the air.   How does this help the plane?  (Hint:  In the canard designs, where the stabilizers are in front of the plane, the stabilizers are pointed down.)

4. What is the value of the clay at the front of the glider?

Three other factors that affect the glider are inertia, drag and weight.

5. Why is inertia important?  In other words, why is it important that the glider keep going forward?

6a.  What is the source of drag on the glider?  

b. How does the drag affect the flight of the glider?

c. How can you reduce the amount of drag on the glider?

For an additional possible 10 points, combine your answers to these questions into a short essay (3-5 paragraphs), that describes how the glider works from a detailed, force perspective.

