Theory of Flight

Homework 4

Name:_______________________________________  Date:​​​​​​​​​​​​​_______________
1. Drag on an aircraft acts:


a. Parallel to the flight Path 


b. Perpendicular to the flight path.


c. Perpendicular to the relative wind


d. None of the above.

2. An aircraft at 10,000 lb has a stall speed of 120 kts. What is the stall speed of the same aircraft at 8,000 lb?

3. Draw the curves for Induced Drag and Parasite Drag.  Label drag and velocity on the appropriate axis.

4. On your graph, the two lines should cross someplace, what is the significance about that point where the lines -cross?

5. What are the major types of parasite drag?

1.

2.

3.

4.

6.  What causes induced drag?

7. What is causing drag on a symmetric airfoil at 0ºα?

8. How much BHP is required to offset 500 pounds of Drag at a TAS of 160 kts. Assume propeller efficiency of 80%.

9. How much THP is required to sustain level flight at 200 kts if total drag is equal to 550 pounds?

10. The wingspan of a GA trainer is 35 feet and average chord is 5 feet. What is the aspect ratio?

11. The total wing surface area is 180 square feet. With an average chord of 6 feet, what is the aspect ratio of this wing? ____________

12.
The Beech Travelair has a wing area of 199.2 square feet, a maximum gross weight of 4200 pounds and a published power of 360 horsepower.

a.  What is the wing loading? ______________

b.  What is the power loading? _____________

13.  A wing has a CL and a CD of 0.045. What is the L/D Ratio? ______________

14.  A 747 with a gross weight of 650,000 lbs is cruising at 35,000 feet a true airspeed of 465 knots.  The 747 has a wing area of 5500 square feet. The density at 35,000 ft is 0.0007382


slugs/ft3.   What is the value of the cruise CL?

15.  A T-33 has a maximum lift over drag ratio of 15 to 1. How far could this aircraft glide if the engine flamed out at 40,000 ft and the pilot adjusted pitch to hold the optimum glide speed of 180 kts IAS? (Assume 6060 feet in a nautical mile)

16. Find total drag on-a B-33 Debonair cruising at.65% power and 145 kts TAS. The B-33 engine is rated at 225 BHP and the prop is 85% efficient. Hint: Thrust required is equal to drag.

17.  A 3000 pound airplane is flying at its (L/D)max which has a value of 12. Based on these facts calculate the total, induced and parasite drag.


Total Drag ____________


Induced Drag __________


Parasite Drag __________

18. The power off best glide speed for a 3,000 lb B-33 Debonair is 105 knots IAS.  Holding this speed produces a glide ratio of 10.2. Calculate the total drag value based on these facts. Hint: Glide ratio is-equal to L/D ratio.

