Assignment#5 (chapter 5)

Solutions

1. We apply Newton’s second law (specifically, Eq. 5-2).

(a) We find the x component of the force is
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(b) The y component of the force is
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(c) In unit-vector notation, the force vector is
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5. We denote the two forces 
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. According to Newton’s second law, 
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(a) In unit vector notation 
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Therefore,


[image: image8.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

22

2

ˆˆˆ

2.00kg6.00m/si2.00kg10.4m/sj20.0Ni

ˆˆ

32.0Ni20.8Nj.

F

=-+--

=--

r


(b) The magnitude of 
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(c) The angle that 
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 makes with the positive x axis is found from 
tan  = (F2y/F2x) = [(–20.8 N)/(–32.0 N)] = 0.656.
Consequently, the angle is either 33.0° or 33.0° + 180° = 213°. Since both the x and y components are negative, the correct result is 213°. An alternative answer is 
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18. We note that the rope is 22.0° from vertical – and therefore 68.0° from horizontal.

(a) With T = 760 N, then its components are
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(b) No longer in contact with the cliff, the only other force on Tarzan is due to earth’s gravity (his weight). Thus,
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 (c) In a manner that is efficiently implemented on a vector-capable calculator, we convert from rectangular (x, y) components to magnitude-angle notation:
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so that the net force has a magnitude of 307 N.

(d) The angle (see part (c)) has been found to be 22.0°, or 22.0° below horizontal (away from cliff).

(e) Since 
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 where m = W/g = 83.7 kg, we obtain 
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(f) Eq. 5-1 requires that 
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 so that the angle is also 22.0°, or 22.0° below horizontal (away from cliff).

19. (a) Since the acceleration of the block is zero, the components of the Newton’s second law equation yield 
 T – mg sin   = 0

FN – mg cos   = 0.
Solving the first equation for the tension in the string, we find
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(b) We solve the second equation in part (a) for the normal force FN:
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(c) When the string is cut, it no longer exerts a force on the block and the block accelerates. The x component of the second law becomes –mgsin = ma, so the acceleration becomes
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The negative sign indicates the acceleration is down the plane. The magnitude of the acceleration is 4.9 m/s2.

23. (a) The acceleration is
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(b) The distance traveled in 1 day (= 86400 s) is
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(c) The speed it will be traveling is given by
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27. We choose up as the +y direction, so 
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 (which, without the unit-vector, we denote as a since this is a 1-dimensional problem in which Table 2-1 applies). From Eq. 5-12, we obtain the firefighter’s mass: m = W/g = 72.7 kg.

(a) We denote the force exerted by the pole on the firefighter 
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5-1. Since 
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which yields Ffp = 494 N. 
(b) The fact that the result is positive means 
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(c) Newton’s third law indicates 
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, which leads to the conclusion that 
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(d) The direction of 
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is down.
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47. The free-body diagram (not to scale) for the block is shown below. 
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 is the normal force exerted by the floor and 
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 is the force of gravity.

(a) The x component of Newton’s second law is F cos = ma, where m is the mass of  the block and a is the x component of its acceleration. We obtain
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This is its acceleration provided it remains in contact with the floor. Assuming it does, we find the value of FN (and if FN is positive, then the assumption is true but if FN is negative then the block leaves the floor). The y component of Newton’s second law becomes 
FN + F sin – mg = 0,
so 
FN = mg – F sin = (5.00 kg)(9.80 m/s2) – (12.0 N)
[image: image36.wmf]sin25.0
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= 43.9 N.
Hence the block remains on the floor and its acceleration is a = 2.18 m/s2.

(b) If F is the minimum force for which the block leaves the floor, then FN = 0 and the y component of the acceleration vanishes. The y component of the second law becomes  

F sin – mg = 0    
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(c) The acceleration is still in the x direction and is still given by the equation developed in part (a):
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55. The free-body diagrams for 
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are shown in the figures below. The only forces on the blocks are the upward tension 
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which can be solved to yield
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Substituting the result back, we have
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(a) With 
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(b) Similarly, the tension in the cord is 
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67. (a) The acceleration (which equals F/m in this problem) is the derivative of the velocity.  Thus, the velocity is the integral of F/m, so we find the “area” in the graph (15 units) and divide by the mass (3) to obtain v – vo = 15/3 = 5.  Since vo = 3.0 m/s, then 
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(b) Our positive answer in part (a) implies 
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