Chapter 2: Forces and Introduction to Vectors
College Physics

Chapter 2

Forces and Introduction to vectors

Problems


1.
The increase in the force is F, and the length that the tendon increases is x if the tendon is modeled as a spring and Hooke's law is used.
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13.
(a)
10 N left + 40 N right = 
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 N right + 40 N right = 30 N to the right


(b)
The forces balance, so the net force is 0.


(c)
The horizontal forces balance, so the net force is due only to the downward force. The net force is 
18 N downward.

25.
(a)
Sum the forces on the brick. The brick is in static equilibrium, so 
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(b)
The reading of the pan scale is the sum of the weight of the water and the beaker together, 12.0 N, and the force of the water on the brick, 5.6 N.
12.0 N + 5.6 N = 17.6 N

35.
(a)
To just get the block to move, the force must be equal to the maximum force of static friction.
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(b)
The maximum static frictional force is now proportional to the total mass of the two blocks. 
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43.
The tension in the rope is the same along its length. It is equal to the weight at the end of the rope, 120 N. Therefore, scale A reads 120 N.



There are two forces pulling downward on the pulley due to the tension of 120 N in each part of the rope. Therefore,
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Scale B reads 240 N, since it supports the pulley.


53.
(a)
The system with the two weights:
Sum the vertical forces on the masses. The masses are in static equilibrium. (The masses are identical.)
The left weight:
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The right weight:
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So, since the tension is 550 N, the scale reads 550 N.
The system with the single weight:
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In both cases the two ropes pull on the scale with forces of 550 N in opposite directions, so the scales give the same reading.



(b)
T = W = 550 N

65.
The Earth exerts a force on the mass, which then exerts a force on the scale, which then exerts a force on the hook, which then exerts a force on the ceiling. All these forces are equal (assuming that the masses of the spring scale and hook are negligible). In addition, each body which has a force exerted on it, exerts an equal and opposite force on the other object. So, the ceiling exerts a force on the hook, the hook on the scale, etc. One person replaces the force on the mass due to the Earth, and the other person replaces the force on the scale due to the hook. So, each person must exert a force of 98 N.
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