Chapter 4 – Laws of Motion – Even Problems #2-36

p.1

2. A car with m = 850kg is moving right with constant speed of 1.44 m/s (no direction change either!). (a) What is the force on the car? (b) What is the force on the car if it is moving to the left?

4. A bag of sugar weighs 5lb on Earth. What should it weigh in newtons on the moon where the acceleration due to gravity is 1/6 that on Earth? Repeat for Jupiter where g is 2.64 times Earth’s gravity field. Find the mass in each location in kg.

6. (a) Draw a free-body diagram indicating all the forces acting on a vertically falling baseball. For each force drawn, indicate the reaction force to it. (b) Repeat part (a) for a baseball moving as a projectile toward an outfielder. 
8. A box weighing 20N is to be pushed across a smooth floor with a horizontal force of 5N. What acceleration magnitude will be produced?

10. The engine on a 0.2kg model airplane exerts a forward force on the plane of 10N. If the plane accelerates at 2m/s2, what is the magnitude of the resistive force due to the wind acting on the airplane.

12*. The force of the wind on the sails of a sailboat is 390N north. The water exerts a force of 180N east. If the boat including the crew has a mass of 270kg, what is the acceleration (magnitude and direction) of the sailboat?

14*. A boat moves through the water with two forces acting on it. One is a 2000N forward push by the motor, while the second is an 1800N resisitive force due to the water. (a) What is the acceleration of the 1000kg boat? (b) If it starts from rest, how far will it move in 10s? (c) What will be its speed at the end of this time?

16. Two horses are pulling a sled along an icy road; assume that friction between the sled and the road is negligible. A farmer keeps the sled along the proper path by pulling on it with a rope attached at the point where the cables from two horses are attached. A noise startles the horses and they move toward opposite sides as shown below. What are the magnitude and direction of the force that the farmer will have to exert on the sled to keep it moving along the road at a constant velocity? 
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18. A 150N bird feeder is supported by three cables as shown above. Find the tension in each cable.
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20. The leg in the cast in the figure below weighs 220N (w1). Determine the weight (w2) and angle 
[image: image3.wmf]a

 in order that there be no force exerted on the hip joint J by the leg in the cast.
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22. A shopper in a supermarket pushes a loaded cart with a horizontal force of 10N. If the cart is 30kg and she places her 30N child in the cart, how far will the cart move in 3sec assuming she starts from rest?

24*. A train has a mass of 5.22 x 106 kg and is moving with a speed of 90.0 km/h. The engineer applies the brakes, which results in a net backward force of 1.87 x 106 N on the train. The brakes are held on for 30.0s. (a) What is the new speed of the train? (b) How far does the train travel during this period?

26*. A 2kg mass starts from rest and slides down an inclined plane 80cm long in 5s. What is the net force magnitude acting along the incline?

28*. A shopper pushes a 40kg cart up a 
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 smooth ramp. What force directed along the incline must the shopper exert to give the cart an acceleration of .5m/s2?

30. A 5kg bucket of water is raised from a well by a rope attached to the bucket. If the upward acceleration of the bucket is 3m/s2, find the force exerted by the rope.

32*. On takeoff, the combined action of the engines and the wings of an airplane exerts a force of 8000N on the plane upward at an angle of 
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 above the horizontal. The plane rises with constant speed in the vertical direction while accelerating in the horizontal direction. (a) What is the weight of the plane? (b) What is the horizontal acceleration of the plane?

34*. A car with a mass of 1000kg is pulling a trailer with a mass of 300kg. Together, the car and the trailer have an acceleration of 2.15m/s2 in the forward direction. Neglecting frictional forces on the trailer, determine (a) the net force on the car (b) the net force on the trailer (c) the force of the trailer on the car (d) the force of the car on the road.

36*. A 5kg mass resting on a smooth horizontal table is connected to a string that passes over a pulley and then is fastened to a hanging 10kg mass as shown below. Find the tension in the string and the acceleration of the two objects.
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