Chapter 4 – Laws of Motion – Even Problems #38-68

p.3

38. (a) A 10kg box of books rests on a horizontal surface. If the coefficient of static friction between box and floor is 0.4, find the maximum horizontal force that can be applied to the box before it slips. (b) The coefficient of kinetic friction is 20% less that that of static friction. If the force found in part (a) is exerted on the box once it is in motion, find the acceleration of the box.

40. A dockworker loading crates on a ship finds that a 20kg crate, initially at rest on a rough horizontal surface, requires a 75N horizontal force to set it into motion. However, after it is in motion, a horizontal force of 60N is required to keep the crate moving at a constant speed. Find the coefficients of static and kinetic friction between the crate and the floor.

42*. A man doing his spring cleaning pulls a 150N vacuum cleaner across the floor at a constant velocity by exerting a force on it at an angle of 
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 with the horizontal. If the required force is 35N, what is the kinetic coefficient of friction between floor and vacuum?

44* A crate is held at rest on a frictionless
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ramp by a rope parallel to the incline. If the tension in the rope is 7000N, what is the mass of the crate?

46*. A person standing on crutches (shown below) weighs 170lb. The crutches each make an angle of 
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 with the vertical as viewed from the front. Half of the person’s weight is supported by the crutches. The other half is supported by the vertical forces of the ground the feet. Assume the force of the ground on the crutches acts along the crutches and determine (a) the coefficient of friction of the crutches on the ground and (b) the magnitude of the compression force supported by each crutch.
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48*. A box slides down a 
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ramp with an acceleration of 1.2m/s2. Determine the coefficient of kinetic friction between the box and the ramp.

50*. A racing car accelerates uniformly from 0 to 80mph in 8s. The external force that accelerates the car is the frictional force between the tires and the road. If the tires do not spin, determine the minimum coefficient of friction between the tires and the road.

52. A box weighing 5400N is being pulled up an inclined plane that rises 1.3m for every 7.5 of length measured ​along the incline. If the coefficient of friction is .6, determine the force applied parallel to the incline necessary to move the box upward at a constant speed.
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54*. In order to determine the coefficients of friction between rubber and various surfaces, a student uses a rubber eraser and an inclined board. In one experiment, the eraser slips down the incline when the angle of inclination is 
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, and then moves down the incline with a constant speed when the angle is reduced to 
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. From these data, determine the coefficients of static and kinetic friction for this experiment.

56*. Find the acceleration experienced by the two masses shown below if the coefficient of friction between the 5kg mass and the plane is .25 and the incline angle is 
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.
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58*. A tractor is pulling two logs in tandem. The logs are fastened together by a chain. Each log weighs 1750N, and the logs are moving with constant velocity. The tractor exerts a 1600N force on the front log, and this same log is acted upon by a friction force of 900N. Find the tension in the chain between the logs and the force of friction on the back log.

60. A man attempting to train his dog is shown below. He’s pulling on the dog with a force of 70N at an angle of 
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 to the horizontal. Find the x- and y-components of this force.
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62. (a) What is the resultant force exerted by the two cables supporting the traffic light shown above. (b) What is the weight of the light?

64. Some baseball pitchers are capable of throwing a fastball at 100mph. The pitcher achieves this speed by moving his arm through a distance of 1.5m. What average force must he exert on the .15kg ball during this time?

66. A car is at rest at the top of a driveway that has a slope of 
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. If the brake of the car is released, find (a) the acceleration of the car down the drive and (b) the time it takes for the car to reach the street 10m away.

68. A girl coasts down a hill on a sled, reaching the bottom of the hill with a speed of 7m/s. If the coefficient of friction between the runners and the snow is .05 and the girl and sled together weigh 600N, how far does the sled travel on the level surface before stopping? 
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