Name:__________________________________

W.S.  Conservation of Energy

Use the diagram of a pendulum to answer the following questions associated with the Law of Conservation of Mechanical Energy in a pendulum. 

	
	1.
	If the pendulum is held at position A, what kind of energy does it possess?

	
	2.
	Write the equation that is used to determine the amount of this type of energy



	
	3.
	Of the pendulum mass is 5 kg and it is lifted to a height of 1.5 meters, what energy does it possess? (number)

	
	4.
	When the pendulum is released, which of the factors given in the equation changes.

	
	5.
	How does this factor influence the amount of potential energy as the pendulum falls?

	
	6.
	How is the total energy of the system affected by this change in position?

	
	7.
	As the pendulum falls from position A to position B, what happens to its motion?

	
	8. 
	What causes the pendulum to speed up?



	
	9. 
	What is the energy of motion called?



	
	10. 
	Write the equation that is used to determine the amount of this type of energy.

	
	11. 
	At what point in the swing has the mass lost all height?

	
	12. 
	What is the potential energy at this point?

	
	13. 
	What is the kinetic energy at this point (assume no friction)

	
	14.
	What law states that the total energy of this system will remain constant?

	
	15. 
	Determine the speed of the pendulum as it swings through position B

	
	16. 
	What happens to the speed as the pendulum swings from position B to position C?

	
	17. 
	What causes the pendulum to slow down?

	
	18.
	How does this change the speed influence the kinetic energy?

	
	19. 
	How does this change in speed influence the total energy of the system?

	
	20. 
	As the pendulum slows down, what happens to the height.?

	
	21. 
	When the pendulum momentarily stops at position C before it returns, what is its kinetic energy?

	
	22. 
	What is the amount of potential energy at position C (assume no friction)?

	
	23.
	At what point(s) is the potential energy zero?

	
	24. 
	At what point(s) is the kinetic energy zero?

	
	25. 
	Throughout the swing, does the total amount of energy change? (assume no friction)

	
	26.
	Throughout the swing, does the form of energy continually change?


Part II – Problems (please show all work)
27. After swinging for a period of time, the pendulum above lost 13.5 joules of energy due to friction.

a) Determine the height at position A and C

b) Determine its speed at position B

28. You are standing on the roof of your house direction over the door a height of 6 meters, You are holding a giant snowball, whose mass is 40 kg. Your hope is to drop it on some unsuspecting victim. 

a) Determine the weight of the snowball.
b) Determine the potential energy of the snowball.

c) Determine the work done by lifting the snowball to the height.

d) Determine the speed of that the snowball will be traveling as it hits the ground.

29. You have created a giant sling shot from an old inner tube. The inner tube has an elastic constant of 3000 N/m2. You load a smaller snowball (mass of 1.5 kg) into the apparatus and pull it back a distance of 3 meters. 

a) Determine the elastic potential energy stored.

b) Determine the speed that the snowball will travel.

c) If you release the snowball horizontally from a height of 1.5 meters, how far will it go?

30. A snowball whose mass is .05 kg is thrown with a speed of 45 m/s. 

a) Determine the kinetic energy 

b) If it is thrown straight up, how high will it go?

c) What will be its speed when it returns to Earth?

31. You push a wagon containing your best friend (100 kg in all) a distance of 12 meters with a constant horizontal force of 40N. If all frictional forces are neglected and the wagon starts from rest, what is the final speed?

32. A pole vaulter whose mass is 85 kg. is running at a speed of 10 m/s when he places the pole and begins his jump. 

a) If all the kinetic energy can be converted to potential energy, how high will he go?

b) During the jump, the pole was bent 0.8 meters; determine the elastic constant of the pole?

