Chapter 5 Homework
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P5.2
For the same force F, acting on different masses
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or
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FIG. P5.9


P5.13
(a)
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 to counterbalance the Earth's force on the block

(b)
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  The forces on the block are now the Earth pulling down with 15 lb and the rope pulling up with 10 lb.
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  The block now accelerates up away from the floor.
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where 
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For the vectors to be equal, their magnitudes and their directions must be equal.

(a)
Therefore 
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At 
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	P5.20
	From equilibrium of the sack:  
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From (Fy = 0 for the knot:    
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From (Fx = 0 for the knot:    
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Eliminate 
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FIG. P5.20


	*P5.23
(a)
Isolate either mass 
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The scale reads the tension T, 
so
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(b)          The solution to part (a) is also the solution to (b).

(c)
Isolate the pulley 
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Take the component along the incline
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FIG. P5.23(a) and (b)
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FIG. P5.23(c)
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FIG. P5.23(d)

	P5.25
Choose a coordinate system with 
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	P5.26
First, consider the block moving along the horizontal. The only force in the direction of movement is T. Thus, 
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Next consider the block that moves vertically. The forces on it are the tension T and its weight, 88.2 N.


We have 
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FIG. P5.26



Note that both blocks must have the same magnitude of acceleration. Equations (1) and (2) can be added to give 
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This maximum magnitude of static friction acts so long as the tires roll without skidding.
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The maximum acceleration is 
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The initial and final conditions are: 
[image: image77.wmf]0

i

x

=

, 
[image: image78.wmf]50.0 mih22.4 ms

i

v

==

, 
[image: image79.wmf]0

f

v

=




[image: image80.wmf](

)

222

2:2

fifiisf

vvaxxvgx

m

=+--=-

   

(a)

[image: image81.wmf]2

2

i

f

v

x

g

m

=


                 
[image: image82.wmf](

)

(

)

(

)

2

2

22.4 ms

256 m

20.1009.80 ms

f

x

==


(b)

[image: image83.wmf]2

2

i

f

v

x

g

m

=

     
   
[image: image84.wmf](

)

(

)

(

)

2

2

22.4 ms

42.7 m

20.6009.80 ms

f

x

==


	P5.40

[image: image85.wmf]suitcase

20.0 kg

m

=

, 
[image: image86.wmf]35.0 N

F

=




[image: image87.wmf]:20.0 Ncos0

:sin0

xx

yyg

FmaF

FmanFF

q

q

=-+=

=++-=

å

å


(a)

[image: image88.wmf]cos20.0 N

20.0 N

cos0.571

35.0 N

55.2

F

q

q

q

=

==

=°


	[image: image89.png]



FIG. P5.40
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Let a represent the positive magnitude of the acceleration
[image: image92.wmf]1

m

, of the acceleration 
[image: image93.wmf]ˆ

a

-

i

 of 
[image: image94.wmf]2

m

, and of the acceleration 
[image: image95.wmf]ˆ

a

+

j

 of 
[image: image96.wmf]3

m

. Call 
[image: image97.wmf]12

T

 the tension in the left rope and 
[image: image98.wmf]23

T

 the tension in the cord on the right.

For 
[image: image99.wmf]1

m

, 

[image: image100.wmf]yy

Fma

=

å



[image: image101.wmf]1211

Tmgma

+-=-


For 
[image: image102.wmf]2

m

, 

[image: image103.wmf]xx

Fma

=

å



[image: image104.wmf]12232

k

TnTma

m

-++=-

                               

and

[image: image105.wmf]yy

Fma

=

å



[image: image106.wmf]2

0

nmg

-=


for 
[image: image107.wmf]3

m

,

[image: image108.wmf]yy

Fma

=

å



[image: image109.wmf]2333

Tmgma

-=+



we have three simultaneous equations
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(a)
Add them up:
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Now 
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