PHYSICS 171







      AQ 2009



             Solutions for  Homework #4




 
            (due Wednesday, October 7, 2009)
1. [image: image1.wmf](

)

(

)

2

20.0 kg9.80ms196N

.

mg

==

Giancoli Chapter 4, Problem 10
 
(a)
 The 20.0 kg box resting on the table has the free-body diagram shown.  Its weight

is 
[image: image141.wmf]q

  Since the box is at rest, the net force on the box must be 0, and so the normal force must also be 
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(b) Free-body diagrams are shown for both boxes.
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 is the force on box 1 (the 
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top box) due to box 2 (the bottom box), and is the normal force on box 1.  
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 is the force on box 2 due to box 1, and has the same magnitude as 
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 by Newton’s third law.  
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 is the force of the table on box 2.  That is the normal force on box 2.  Since both boxes are at rest, the net force on each box must be 0.  Write Newton’s second law in the vertical direction for each box, taking the upward direction to be positive.
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2. Giancoli Chapter 4, Problem 14

Use Eq. 2-12b with 
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 to find the acceleration.
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The accelerating force is found by Newton’s second law.  
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3. Giancoli Chapter 4, Problem 22
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a) There will be two forces on the skydivers – their combined weight, and the 

upward force of air resistance, 
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  Choose up to be the positive direction.  Write Newton’s second law for the skydivers.


[image: image13.wmf](

)

A

22

    0.25  

0.750.759.80ms7.35ms

FFmgmamgmgma

ag

=-=®-=®

=-=-=-

å




Due to the sign of the result, the direction of the acceleration is down.


(b)
If they are descending at constant speed, then the net force on them must 

be zero, and so the force of air resistance must be equal to their weight.  
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4. Giancoli Chapter 4, Problem 26 

(a)
Use Eq. 2-12c to find the speed of the person just before striking the ground.  Take down to be 

the positive direction.  For the person, 
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(b)
For the deceleration, use Eq. 2-12c to find the average deceleration, choosing down to be 

positive.  
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The average force on the torso 
[image: image20.wmf](
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due to the legs is found from Newton’s second law.  See the free-body diagram.  Down is positive.
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5. Giancoli Chapter 4, Problem 28
[image: image79.wmf]21
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a)
Just before the player leaves the ground, the forces on the player are his 

weight and the floor pushing up on the player.  If the player jumps straight up, then the force of the floor will be straight up – a normal force.  See the first diagram.  In this case, while touching the floor, 
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(b)
While the player is in the air, the only force on the player is their weight.  

See the second diagram.

6. Giancoli Chapter 4, Problem 40

Find the net force by adding the force vectors.  Divide that net force by the mass to find the acceleration, and then use Eq. 3-13a to find the velocity at the given time.




[image: image23.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

0

ˆˆˆˆˆˆ

1612N1022N634N3.0kg

ˆˆˆˆ

634N634N

ˆˆ

       03.0s634ms

3.0kg3.0kg

m

t

=++-+=+==®

++

==+=+=+

å

Fijijijaa

ijij

avvaij

r

rr

rr

rr



In magnitude and direction, the velocity is 
[image: image24.wmf]35ms

 at an angle of 
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7. Giancoli Chapter 4, Problem 44
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For each object, we have the free-body diagram shown, assuming that the string doesn’t break.  Newton’s second law is used to get an expression for the tension.  Since the string broke for the 2.10 kg mass, we know that the required tension to accelerate that mass was more than 22.2 N.  Likewise, since the string didn’t break for the 2.05 kg mass, we know that the required tension to accelerate that mass was less than 22.2 N.  These relationships can be used to get the range of accelerations.
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8. Giancoli Chapter 4, Problem 46
(a)
In the free-body diagrams below, 
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 = force on block A exerted by block B, 
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block B exerted by block A, 
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 = force on block B exerted by block C, and 
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 = force on block C exerted by block B.  The magnitudes of 
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 are equal, by Newton’s third law.

(b)
All of the vertical forces on each block add up to zero, since there is no acceleration in 
the vertical direction.  Thus for each block, 
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.  For the horizontal direction, we 
have the following.
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(c) For each block, the net force must be ma by Newton’s second law.  Each block has 
the same acceleration since they are in contact with each other. 
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(d)
From the free-body diagram, we see that for mC, 
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  And by Newton’s third law, 
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  Of course, 
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 are in opposite directions.  Also from the free-body diagram, we use the net force on mA.
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 By Newton’s third law, 
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(e)
Using the given values, 
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  Since all 
three masses are the same value, the net force on each mass is 
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This is also the value of 
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To summarize:




[image: image54.wmf]A netB netC netABBABCCB

32.0 N        64.0 N        32.0 N

FFFFFFF

=======


The values make sense in that in order of magnitude, we should have 
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, since F is the net force pushing the entire set of blocks, FAB is the net force pushing the right two blocks, and FBC is the net force pushing the right block only.
9. Giancoli Chapter 4, Problem 48
(a)
Consider the free-body diagram for the block on the frictionless 

[image: image82.wmf]A
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surface.  There is no acceleration in the y direction.  Use Newton’s second law for the x direction to find the acceleration.



[image: image56.wmf](

)

22

sin  

sin9.80mssin22.03.67ms

x

Fmgma

ag

q

q

==®

==°=

å



(b)
Use Eq. 2-12c with 
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 to find the final speed.
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10. Giancoli Chapter 4, Problem 52

From Problem 51, we have the acceleration of each block.  Both blocks have the same 

acceleration.
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(b)
Use Eq. 2-12b to find the time.
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(c)
Again use the acceleration from Problem 51.
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11. Giancoli Chapter 4, Problem 59
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The force 
[image: image62.wmf]F
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 is accelerating the total mass, since it is the only force external to the system.  If mass 
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 does not move relative to 
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 then all the blocks have the same horizontal acceleration, and none of the blocks have vertical acceleration.  We solve for the acceleration of the system and then find the magnitude of 
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 from Newton’s second law.  Start with free-body diagrams for 
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Square these two expressions and add them, to get a relationship between 
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Now analyze 
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Equate the two expressions for 
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 solve for the acceleration and then finally the magnitude of the applied force.
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