Physics I

Homework VIII                                                                                                                 CJ

Chapter 8: 15, 20, 30, 38, 40, 46
8.15.  Model: The two hanging blocks, which can be modeled as particles, form two systems. The other two systems are the two knots where rope 1 meets with rope 2 and rope 2 meets with rope 3. All the four systems are in static equilibrium. The ropes are assumed to be massless.
	Visualize: 
	[image: image1.png]Pictorial representation
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Solve: (a) We will consider both the two hanging blocks and the two knots. The blocks are in static equilibrium with 
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 Note that there are three action/reaction pairs. For Block 1 and Block 2, 
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 and we have
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Then, by Newton’s third law:
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The knots are also in equilibrium. Newton’s law applied to the left knot is
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The y-equation gives 
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 Substitute this into the x-equation to find
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Newton’s law applied to the right knot is
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These can be combined just like the equations for the left knot to give
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But the forces 
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 are an action/reaction pair, so 
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We can now use the y-equation for the right knot to find 
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8.20. Model: Sled A, sled B, and the dog (D) are treated like particles in the model of kinetic friction.
	Visualize: 
	[image: image21.png]Pictorial representation Known
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Solve: The acceleration constraint is 
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 Newton’s second law on sled A is
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Using fA  (knA, the x-equation yields
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On sled B:
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 act as if they are an action/reaction pair, so 
[image: image34.wmf]1 onB

150 N.

T

=

 Using 
[image: image35.wmf](

)

(

)

BkB

0.1080 kg

fn

m

==

 
[image: image36.wmf](

)

2

9.8 m/s78.4 N

=

, we get


[image: image37.wmf](

)

(

)

2

2

150 N78.4 N80 kg0.52 m/s

T

--=



 EMBED Equation.DSMT36  [image: image38.wmf]2

270 N

T

Þ=


Thus the tension T2  270 N.

8.30. Model: Masses m1 and m2 are considered particles. The string is assumed to be massless.

	Visualize: 
	[image: image39.png]Pictorial representation
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Solve: The tension in the string causes the centripetal acceleration of the circular motion. If the hole is smooth, it acts like a pulley. Thus tension forces 
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 act as if they were an action/reaction pair. Mass m1 is in circular motion of radius r, so Newton’s second law for m1 is
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Mass m2 is at rest, so the y-equation of Newton’s second law is
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Newton’s third law tells us that 
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8.38. Model: Assume the particle model for the book (B) and the coffee cup (C), the models of kinetic and static friction, and the constant-acceleration kinematic equations.

	Visualize: 
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Solve: (a) Using 
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To find x1, we must first find a. Newton’s second law for the book and the coffee cup is
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The last two equations can be rewritten, using aC  aB  a, as
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Adding the two equations,
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Using this value for a, we can now find x1 as follows:
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(b) The maximum static friction force is 
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 We’ll see if the force fs needed to keep the book in place is larger or smaller than 
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 When the cup is at rest, the string tension is 
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 the book slides back down.

8.40. Model: Use the particle model for the two blocks. Assume a massless rope, and massless, frictionless pulleys.
	Visualize: 
	[image: image65.png]Pictorial representation
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Note that for every meter block 1 moves forward, one meter is provided to block 2. So each rope on m2 has to be lengthened by one-half meter. Thus the acceleration constraint is 
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Solve: Newton’s second law for block 1 is T  m1a1. Newton’s second law for block 2 is 2T – w2  m2a2. Combining these two equations gives
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where we have used 
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Assess: If m1  0 kg, then a2  –g. This is what is expected for a freely falling object.

8.46.  A 1.0 kg wood block is placed behind a 2.0 kg wood block on a horizontal table. The coefficients of kinetic friction with the table are 0.3 for the 1.0 kg block and 0.5 for the 2.0 kg block. The 1.0 kg block is pushed forward, against the 2.0 block, and released with a speed of 2.0 m/s. How far do the blocks travel before stopping?

	Visualize: 
	[image: image71.png]Pictorial representation
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Solve: The 2.0 kg block in front has a larger coefficient of friction. Thus the 1.0 kg block pushes against the rear of the 2.0 kg block and, in reaction, the 2.0 kg block pushes backward against the 1.0 kg block. There’s no vertical acceleration, so n1  m1g and n2  m2g, leading to f1  1m1g and f2  2m2g. Newton’s second law along the x-axis is
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where we used a1  a2  a. Also, F1 on 2  F2 on 1 because they are an action/reaction pair. Adding these two equations gives
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We can now use constant-acceleration kinematics to find
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