Physics I

Homework IV                                                                                                                 CJ

Chapter 4: 5, 10, 22, 24, 30, 33, 48
4.5. Visualize: Please refer to Figure Ex4.5. 
Solve: Mass is defined to be
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A larger slope implies a smaller mass. We know m2  0.20 kg, and we can find the other masses relative to m2 by comparing their slopes. Thus
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Similarly,
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Assess: From the initial analysis of the slopes we had expected m3  m2  and m1  m2 . This is consistent with our numerical answers. 

4.10. Solve: (a) This problem calls for an estimate so we are looking for an approximate answer. Table 4.3 gives us no information on textbooks, but does give the weight of a one-pound object. Place a pound weight in one hand and the textbook on the other. The sensation on your hand is the weight of the object. The sensation from the textbook is about five times the sensation from the pound weight. So we conclude the weight of the textbook is about five times the weight of the one-pound object or about 25 N.

(b) According to Table 4.3, the propulsion force on a car is 5000 N. Now a bicycle (including the rider) is about 100 kg. This is about one-tenth of the mass of a car which is about 1000 kg for a compact model. The acceleration of a bicycle is somewhat less than that of a car, let’s guess about one-fifth. We can write Newton’s second law as follows:
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So we would roughly estimate the propulsion force of a bicycle to be 100 N.

	4.22. Visualize: 
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Figure (a) shows velocity as downward, so the object is moving down. The length of the vector increases with each step showing that the speed is increasing (like a dropped ball). Thus, the acceleration is directed down. Since 
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 the force is in the same direction as the acceleration and must be directed down. 

Figure (b), however, shows the velocity as upward, so the object is moving upward. But the length of the vector decreases with each step showing that the speed is decreasing (like a ball thrown up). Thus, the acceleration is also directed down. As in part (a) the net force must be directed down. 

	4.24. Visualize: 
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Solve: According to Newton’s second law 
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, the force at any time is found simply by multiplying the value of the acceleration by the mass of the object. 

	4.30. Visualize: 
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Solve: (d) There are a normal force and a weight which are equal and opposite, so this is an object on a horizontal surface. The description could be: “A tow truck pulls a stuck car out of the mud.”

	4.33. Visualize: 
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Solve: (d) There is only a single force of weight. We are unable to tell the direction of motion. The description is: “Galileo has dropped a ball from the Leaning Tower of Pisa.”

	4.48. Visualize: 
	[image: image11.png]<l

QY

<!

<l

Weight w

Normal force 7
Static friction ]i

Sy

HNT 1
b
=y

net







You can see from the motion diagram that the bag accelerates to the left along with the car as the car slows down. According to Newton’s second law, 
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 there must be a force to the left acting on the bag. This is friction, but not kinetic friction. The bag is not sliding against across the seat. Instead, it is static friction, the force that prevents slipping. Were it not for static friction, the bag would slide off the seat as the car stops. Static friction acts in the direction needed to prevent slipping. In this case, friction must act in the backward (toward the left) direction.
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