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1982M1.  A 20 kg mass, released from rest, slides 6 meters down a frictionless plane inclined at an angle of 30º with the horizontal and strikes a spring of spring constant K = 200 newtons/meter as shown in the diagram above.  Assume that the spring is ideal, that the mass of the spring is negligible, and that mechanical energy is conserved.  Use g = 10 m/s²,  (sin30º = ½, cos 30º = 0.866)                                   

a.
Determine the speed of the block just before it hits the spring.  

b.
Determine the distance the spring has been compressed when the block comes to rest.        

c.
Is the speed of the block a maximum at the instant the block strikes the spring?  Justify your answer.        
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1988M2.  A 5‑kilogram object initially slides with speed vo in a hollow frictionless pipe. The end of the pipe contains two springs. one nested inside the other, as shown above.  The object makes contact with the inner spring at point A, moves 0.1 meter to make contact with the outer spring at point B, and then moves an additional 0.05 meter before coming to rest at point C.   The graph shows the magnitude of the force exerted on the object by the springs as a function of the objects distance from point A.

a.
Calculate the spring constant for the inner spring.

b.
Calculate the decrees in kinetic energy of the object as it moves from point A to point B.

c.
Calculate the additional decrease in kinetic energy of the object as it moves from point B to point C.

d.
Calculate the initial speed vo  of the object

e.
Calculate the spring constant of the outer spring
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1991M3.  The two blocks I and II shown above have masses m and 2m respectively. Block II has an ideal massless spring attached to one side. When block I is placed on the spring as shown. the spring is compressed a distance D at equilibrium. Express your answer to all parts of the question in terms of the given quantities and physical constants.

a.
Determine the spring constant of the spring
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Later the two blocks are on a frictionless, horizontal surface. Block II is stationary and block I approaches with a speed vo, as shown above.

b.
The spring compression is a maximum when the blocks have the same velocity. Briefly explain why this is so.

c.
Determine the maximum compression of the spring during the collision. 

d.
Determine the velocity of block II after the collision when block I has again separated from the spring.

