
Computer Extension (to Sample Problem 3/16)

The 10-kg slider A moves with negligible friction up the inclined
guide. The attached spring has a stiffness of 60 N/m and is stretched δ
m at position A, where the slider is released from rest. The 250-N
force is constant and the pulley offers negligible resistance to the
motion of the cord. Plot the velocity of the slider as it passes C as a
function of the initial spring stretch δ. Let δ vary between –0.4 and 0.8
m and explain the results when δ exceeds a value of about 0.65 m.

Solution. The change in the elastic potential energy is
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Since the other results in the sample problem are unchanged,
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This equation can be solved for v either by hand or using a computer
algebra program. The result is
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The plot shown to the right was obtained with MATLAB.

Note that no results are plotted beyond δ ≅ 0.65 m. Why? One reason
is to observe from the above equation that v becomes imaginary when
δ > 958/1440 = 0.665 m. No results are plotted because MATLAB
does not plot imaginary numbers. But this is a numerical reason
instead of a physical explanation. Usually, imaginary answers signify
a situation that is physically impossible for some reason. One way of
understanding this is as follows. If the spring is initially compressed it
will, at least for some part of the motion, be pushing up and thus be
aiding the 250 N force in overcoming the weight of the slider. If the
spring is initially stretched, it will always be pulling back on the slider.
Thus the 250 N force will have to overcome not only the weight but
also the spring force. It stands to reason then that there will be some
value for the initial spring stretch beyond which the 250 N force will
not be able to pull the slider all the way to C. This value is found from
the limiting case where v = 0. Thus, the block never reaches C if δ >
0.665 m.
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