Phys 307 Classical Mechanics

Fall 2021

Homework Set 4: More Fun with NSL
Due Wednesday, September 8, 2021
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Treat each block separately!  Separate FBDs, applications of NSL, and motions.  Equate where appropriate, but start out treating each independently.
1) A small block rests on a large one.  When the bottom one is held fixed, a force, Fmove must be applied to the top block in order for it to slip.  If these block are placed on a frictionless table, 
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a) what is the maximum force that can be applied to the lower block so that the blocks move together (the top one does not slip)?

b) Evaluate this for mt = 4.0 kg, mb = 5.0 kg and Fmove = 12N

c) What is the resulting acceleration of the two blocks?
Answers: Fmax = 27 N (Hint: aHoriz ≠  0 when they move together, even though mt does not slip!), a = 3.0 m/s2 
2) A railroad flatcar is loaded with crates having a coefficient of static friction 0.25 with the floor.  If the train is moving at v0 = 48 km/h, in what distance can it be stopped without the crates sliding? 
NB.  Write an expression for xmin in symbols  as a function of g, (s and v0, then evaluate it in the last step.
Answer: xmin = 36.3 m
3) A block, mb = 6 kg, on a table with a coefficient of friction, (s = 0.40, is attached to a hanging block, mh = 3 kg, by a rope that passes over a frictionless, massless pulley.  


a) What must the mass of another block, mt, placed on top so that the system does not move?

b) If the top block is suddently lifted off, what will the acceleration of the system be if (k = 0.2?

NB.  Write expressions for mt and asys in symbols  then evaluate them numerically in the last step. 
Answers: mt = 1.5 kg, asys = 1.96 m/s2
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