Fundamental Physics І (普通物理學І)

Homework #4
Chapter 5 Problem 3, 12, 13, 15, 20, 27, 30, 36, 37, 44, 49, 56, 57, 61, 69 

P5.3
m = 3.00 kg
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P5.12
For the same force F, acting on different masses

F = m1a1
and   F = m2a2


(a)
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(b)
F = (m1 + m2) a = 4m1a = m1(3.00 m/s2)



a = 0.750 m/s2
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P5.13
(a)
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or

a = 5.00 m/s2 at ( = 36.9(

(b)
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P5.15
(a)
15.0 lb up To counterbalance the Earth’s force on the block.


(b)
5.00 lb up The forces on the block are now the Earth pulling down with 15.0 lb and the rope pulling up with 10.0 lb. The forces from the floor and rope together balance the weight.


(c)
0  The block now accelerates up away from the floor.
P5.20
(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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(d)
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Take the component along the incline
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or
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P5.27
Choose a coordinate system with 
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 North.
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P5.30
m1 = 2.00 kg, m2 = 6.00 kg, ( = 55.0(

(a)
Diagrams showing the forces on the objects are at right.

(b)
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and
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(c)
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(d)
Since 
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P5.36
Both blocks move with acceleration 
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(a)
Take the upward direction as positive for m1.
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xf  = 0.529 m below its initial level


(b)
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P5.37
For equilibrium: f = F and n = Fg. Also, f = (n i.e.,


(a)
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and


(b)
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P5.44
(a)
See the free-body diagram of the suitcase in the figure.


(b)
msuitcase = 20.0 kg, F = 35.0 N
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ANS FIG. P5.49


(c)
n = Fg (F sin ( = [196 ( 35.0(0.821)] N



n = 167 N
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P5.49
T ( fk = 5.00a (for 5.00 kg mass)


9.00g ( T = 9.00a (for 9.00 kg mass)


Adding these two equations gives:


9.00(9.80) ( 0.200(5.00)(9.80) = 14.0a





a = 5.60 m/s2





(T = 5.00(5.60)+0.200(5.00)(9.80)






= 37.8 N
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P5.56
(a)
free-body diagrams of block and rope:


(b)
Applying Newton’s second law to the rope yields
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Then, applying Newton’s second law to the block, we find
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which gives
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(c)
Substituting the acceleration found above back into equation [1] gives the tension at the left end of the rope as
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or 
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(d)
From the result of (c) above, we see that as mr approaches zero, T approaches F. Thus, the tension in a cord of negligible mass is constant along its length.
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P5.57
(a)
See figures showing forces to the right.

(b)
First consider Nick and the chair as the system. Note that two ropes support the system, and T = 250 N in each rope.



Applying (F = ma
2T – 480 = ma, where 
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Solving for a gives
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(c)
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n = ma + 320 –T = 32.7 (0.408) + 320 – 250 = 83.3 N
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P5.61
(a)
See figures showing forces. 

(b)
First, we not that F = T1. Next, we focus on the mass M and write T5 = mg. Next, we focus on the bottom pulley and write T5 = T2 + T3. Finally, we focus on the top pulley and write T4 = T1 + T2 + T3.


Since the pulleys are not starting to rotate and are frictionless, T1 = T3, and T2 = T3. From this information, we have T5 = 2T2, so 
[image: image48.wmf]2

.

2

Mg

T

=




The 
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(c)
Since F = T1, we have 
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P5.69
Refer to the free-body diagram. Choose the x axis pointing down the slope so that the string makes the angle ( with the vertical.


(f = (i + at: 30.0 m/s = 0 + a(6.00 s)



a = 5.00 m/s2

Consider forces on the toy.
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T = mg cos( = (0.100)(9.80) cos 30.7(


T = 0.843 N
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ANS FIG. P5.13
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ANS FIG. P5.20(a) and (b)
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ANS FIG. P5.20(c)





�


ANS FIG. P5.20(d)
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ANS FIG. P5.30(a)
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ANS FIG. P5.37
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ANS FIG. P5.44(a)
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ANS FIG. P5.69
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