Newton’s Laws – Quiz 4.2H
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    The key to this problem is to get the Normal Force correct.





    Notice that the pushing force has an upward component!
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    This upward component of 60N is offset by Fg and N.
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    The horizontal component of Fp is 80N and friction is 12N…
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No friction!
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What minimum force will keep the sled at rest?
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The object (sled or mass) is at rest so…


� EMBED Equation.DSMT4  ��� but don’t pull


harder than 14.5 + 17 = 31.5 N (or up she goes!)





                Ceiling!





                         2 kg
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 Fp = 100N  
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Now to figure out the force of B on A � EMBED Equation.DSMT4  ���


consider mA:   � EMBED Equation.DSMT4  ���


To figure out the force of C on B � EMBED Equation.DSMT4  ���


consider (mA + mB�):   � EMBED Equation.DSMT4  ��� � EMBED Equation.DSMT4  ���
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Using this: � EMBED Equation.DSMT4  ���


When the truck accelerates at 10 m/s2, we use: 


� EMBED Equation.DSMT4  ��� or 24 = 6a


Hence, � EMBED Equation.DSMT4  ���


and � EMBED Equation.DSMT4  ���


or  � EMBED Equation.DSMT4  ���
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(using the old ‘division trick’!)


Notice the angle is independent of the mass.





Substituting & solving for T, we get:  
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The 6kg mass (penguin) is at rest, so:
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Now for the sled (8kg mass). It’s accelerating…


But there are two friction forces working against the 100N pulling force (Fp).


� EMBED Equation.DSMT4  ��� (Penguin’s feet on Sled)


� EMBED Equation.DSMT4  ���(Earth on Sled)





Hence, the force equation for the sled (8kg mass):
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