Energy conservation in Oscillatory spring and mass
1. A 0.980 kg block slides on a horizontal frictionless surface with a speed of 1.32 m/s. The block encounters a stretched spring with a spring constant of 245N/m.  How far is the spring compressed before the block comes to rest? How long is the spring in contact with the spring before it comes to rest?

2. A 0.321 kg mass is attached to a spring with a force constant of 12.3 N/m. if the mass is displaced 0.256 m from equilibrium and released, what is its speed when it is 0.128 m from equilibrium? 
3. A 0.400 kg mass is attached to a spring with a force constant of 26 N/m and released from rest a distance of 3.2 cm from the equilibrium position of the spring.  What is the maximum speed of the mass as it oscillates? How far from equilibrium is the mass when its speed is half the maximum value? 

4. A 0.540 kg block slides on a frictionless, horizontal surface with a speed of 1.13 m/s.  The block encounters an un-stretched spring and compresses it 25 cm before coming to rest and it begins to oscillate.  What is the force constant of the spring? How long is the block in contact with the spring before it comes to rest? If the spring constant is increased, how is the time to stop the block changed? 
5. A 0.40 kg object connected to a light spring with a force constant of 19.6 N/m oscillates on a frictionless horizontal surface.   If the spring is compressed 4.0 cm and released from rest, determine a) the maximum speed of the object. b) the speed of the object when the spring is compressed 1.5 cm. c) the speed of the object when the spring is stretched 1.5 cm. d) For what value of x does the speed equal one half of the maximum speed? 

6. A 50 kg block is released from rest and slides down a frictionless track that begins 2.00 m above the floor.  At the bottom of the track, where the surface is horizontal, the block strikes and sticks to a light spring with a spring constant of 20 N/m. Find the maximum distance the spring is compressed. 

7. A spring in a toy gun has a spring constant of 9.8 N/m and can be compressed 20 cm beyond its equilibrium point.  A 1.00 g pellet resting against the spring is propelled forward when the spring is released.  Find the muzzle velocity of the pellet and determine its range if it is fired from 1.00 m above the floor. 

