AVIATION INSTITUTE OF MAINTENANCE
PHYSICS
PROJECT G30

Name: ____________________						Date: ______________


ITEM:	Use and understand principles of simple machines; sound, fluid, and heat dynamics; basic aerodynamics, aircraft structures; and theory of flight

STUDENT PERFORMANCE GOALS:

OBJECTIVE:	Use and understand the relationship between work, force, and power.  

PROCEDURE:	1. Solve / answer the following problems.

			2.  Answers must indicate in. lbs., ft. lbs, as applicable.


1. Refer to figure A.  What is the amount of force applied to rope “A” to lift the weight shown? (You must show your calculations)

a. 12 pounds
b. 15 pounds
c. 20 pounds
d. 30 pounds
		
			[image: pulley2]

        Calculation

Mechanical advantage= number of ropes sections supporting the load= 4
MA= Fo/Fi
MA=4
Fo= 60
Fi=?

[bookmark: _GoBack]Fi= Fo/Ma
    = 60/4
     =15

  Answer= b. 15 pounds


2. What force must be applied to roll a 120 pound barrel up an inclined plane 9 feet long to a height of 3 feet (disregard friction)? (You must show all of your work).

L/I=R/E
L= length of ramp, measured along the slope
I= height of the ramp
R= weight of the object to be raised or lowered
E= force required to raise or lower the object

a.   40 pounds
b. 120 pounds
c. 360 pounds
d. 393 pounds

Solution

E= RI / L

    = 120 x 3 /9
= 40 

Answer= a. 40 pounds

3. Mechanical advantage may be calculated by dividing the weight by the __effort________.

MA =R / E
W / f = L / h

Solve for the unknown variable in the following problems

4. Weight = 400 pounds, Effort =100 pounds		MA = __4________________

5. Effort = 500 pounds, Weight = 250 pounds		MA = __0.5________________

6. Mechanical advantage of 10, Weight = 1000 pounds, Effort = _100_pounds________________

7. Mechanical advantage of 2, Effort of 50 pounds, Weight = __100_pounds__________________

8. Determine the amount of force required at B in order to balance this lever. 

	A = 20 pounds

a. Moment of A = _____300lb.in___________
b. Moment of B = ___30Blb.in_____________
c. B =                   ___10 _____________ pounds
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Use above figure for question #8 & #9


     9. If B = 50 pounds, what would box A have to weigh for this lever to be in balance?

a. Moment of B = ___1500______________
b. Moment of A = ___15 A______________
c. Weight of A =   ____100 pounds_____________

     10. Find the force required to roll a 500-pound airplane up a 20-foot ramp that is 5 feet high.

a. W = _______________
b. f =  ____125lbs____________
c. L = ________________
d. h = ________________
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(Figure is used for questions #11-#15)

     11. What is the mechanical advantage of this pulley system?  ____2____________

     12. How much force would be required to lift a 1000-pound weight? ____500 pounds_____________

     13. How much weight could be lifted if an effort of 100 pounds were applied? ______200 pounds____

14. If the weight being raised was 2,000 pounds, and the rope was pulled 10 feet, how high 
      would the weight be raised? _____5 feet______________ 

15. To raise this 2,000 pound weight to a height of 2 feet, how much rope must be pulled?
      _______4 feet_______________

16. If the fluid pressure is 2000 PSI in a 1 inch line supplying an actuating cylinder with
      a piston area of 6 square inches, the force exerted on the piston will be:

	a. 1,200 Pounds
	b. 12,000 Pounds
	c. 333.33 Pounds
	d. 1.200 Pounds

Answer= b. 12,000 pounds

17. If the fluid pressure is 800 PSI in a ½ inch line supplying an actuating cylinder with
 a piston area of 10 square inches, the force exerted on the piston will be?

a. 4000 pounds
b. 1600 pounds
c. 8000 pounds
d. 800 pounds

Answer= c. 8000 pounds

18. 88 degrees Fahrenheit is equal to:

	a. 31.11 degrees Celsius
	b. 3.111 degrees Celsius
	c. 33.00 degrees Celsius

       Answer= a, 31.11 degrees Celsius

19. 85 degrees Celsius is equal to:

	a. 18.50 degrees Fahrenheit
	b. 185.0 degrees Fahrenheit
	c. 1.850 degrees Fahrenheit
	d. 1,850 degrees Fahrenheit

Answer= b. 185 degree Fahrenheit


20. Provided with the following information about an aircraft in flight:

	Altitude = 0 Feet
	Temperature = 59 degrees Fahrenheit / 15 degrees Celsius
	Pressure IN. HG. = 29.92
	Aircraft is traveling @ 661.2 Knots

	At approximately what speed in MPH is the aircraft flying?

	a. 770.61 MPH
	b. 745.70 MPH
	c. 761.70 MPH
	d. 770.45 MPH

Answer= c. 761.70 MPH
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