
Phys 307 Classical Mechanics  Fall 2023 

HOMEWORK SET 4: MORE FUN WITH NSL 
Due Monday, September 11, 2023 

 
TREAT EACH BLOCK SEPARATELY!  SEPARATE FBDS, APPLICATIONS OF NSL, AND MOTIONS.  EQUATE WHERE 
APPROPRIATE, BUT START OUT TREATING EACH INDEPENDENTLY … INCLUDE ALL NORMAL FORCES (YES, THEY SHOULD 
CANCEL OUT, BUT SHOW THEM FOR EACH BLOCK AND WRITE THEM IN THE EQUATIONS). 
 
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,  
 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? 
THIS PROBLEM REQUIRES YOU TO DRAW FOUR (4) FBDS!  ONE FOR THE INITIAL SITUATION AND ONE FOR THE SECOND.  DON'T SKIP ANY.   
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?  
YOU ARE INTERESTED IN THE CRATES, NOT THE FLATCAR.  DRAW THE FBD FOR A CRATE THEN WRITE AN EXPRESSION FOR XMIN IN SYMBOLS  AS A 
FUNCTION OF g, µS 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, µs = 0.40, is 
attached to a hanging block, mh = 3 kg, by a rope that passes over a friction-
less, 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 µk = 0.2? 
DRAW FBDS FOR ALL THREE BLOCKS, 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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