Sample AP Problems
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1982 M1.  

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 N/m 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.        

1982 M2.  

A car of mass M moves with an initial speed vo on a straight horizontal road.  The car is brought to rest by braking in such a way that the speed of the car is given as a function of time t by v = (vo² - Rt/M)½
a.
Develop an equation that expresses the time rate of change of kinetic energy.

b.
Determine the time it takes to bring the car to a complete stop.

c.
Develop an equation for the acceleration of the car as a function of time t.

d.
Sketch the magnitude of the braking force as a function of time t.
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1986 M1.  

The figure above shows an 80‑kilogram person standing on a 20‑kilogram platform suspended by a rope passing over a stationary pulley that is free to rotate.  The other end of the rope is held by the person. The masses of the rope and pulley are negligible.  You may use g = 10 m/ s2.  Assume that friction is negligible, and the parts of the rope shown remain vertical.

a.   
If the platform and the person are at rest, what is the tension in the rope?

The person now pulls on the rope so that the acceleration of the person and the platform is 2 m/s2 upward.

b.   
What is the tension in the rope under these new conditions?

c.   
Under these conditions, what is the force exerted by the platform on the person?

After a short time, the person and the platform reach and sustain an upward velocity of 0.4 m/ s.

d.   
Determine the power output of the person required to sustain this velocity.







