Schaum’s Outline - Physics

NEWTON'S LAWS                       CHAP. 5
Supplementary Problems

5.26. A force acts on a 2 kg mass and gives it an acceleration of 3 m/s2. What acceleration is produced by the same force when acting on a mass of (a) 1 kg? (b) 4 kg? (c) How large is the force? 
Ans. (a) 6 m/s2; (b) 1.5 m/s2; (c) 6 N

5.27. (Fill in the blanks.) The mass of a 300 g object is ... (a). Its weight on earth is ... (b). An object that weighs 20 N on earth has a mass on the moon equal to ... (c). The mass of an object that weighs 5 lb on earth is ...(d).
Ans. (a) 0.300 kg; (ft) 2.94 N; (c) 2.04 kg; (a) 0.155 slug

5.28. A resultant external force of 7.0 lb acts on an object that weighs 40 lb on earth. What is the object's acceleration (a) on earth? (b) on the moon?  Ans. (a) 5.6 ft/s2: (&) 5.6 ft/s2
5.29. A horizontal cable pulls a 200 kg cart along a horizontal track. The tension in the cable is 500 N. Starting from rest, (a) how long will it take the cart to reach a speed of 8 m/s? 
(b) How far will it have gone?   Ans. (a) 3.2 s; (b) 12.8 m

5.30. A 900 kg car is going 20 m/s along a level road. How large a constant retarding force is required to stop it in a distance of 30 m? (Hint: First find its deceleration.)    Ans. 6000 N

5.31. A 12.0 g bullet is accelerated from rest to a speed of 700 m/s as it travels 20 cm in a gun barrel. Assuming the acceleration to be constant, how large was the accelerating force? (Be careful of units) Ans. 14 700 N

5.32. A 20 kg crate hangs at the end of a long rope. Find its acceleration when the tension in the rope is (a) 250 N, (b) 150 N, (c) zero, (d) 196 N. 
Ans. (a) 2.7 m/s2 up; (A) 2.3 m/s2 down; (c) 9.8 m/s2 down; (d) zero

5.33. A 5 kg mass hangs at the end of a cord. Find the tension in the cord if the acceleration of the mass is (a) 1.5 m/s2 up, (b) 1.5 m/s2 down, (c) 9.8 m/s2 down.    
Ans. (a) 56.5 N; (b) 41.5 N; (c) zero

5.34. A 700 N man stands on a scale on the floor of an elevator. The scale records the force it exerts on whatever is on it. What is the scale reading if the elevator has an acceleration of (a) 1.8 m/s2 up? (b) 1.8 m/s2 down? (c) 9.8 m/s2 down?    
Ans. (a) 829 N; (b) 571 N; (c) zero

5.35. Using the scale described in Problem 5.34, a 65 kg astronaut weighs himself on the moon, where g = 1.60 m/s2. What does the scale read?    Ans. 104 N

5.36. A cord passing over a frictionless, massless pulley has a 4 kg object tied to one end and a 12 kg object tied to the other. Compute the acceleration and the tension in the cord.
Ans. 4.9 m/s2, 59 N

5.37. An elevator starts from rest with a constant upward acceleration. It moves 2.0 m in the first 0.60 s. A passenger in the elevator is holding a 3 kg package by a vertical string. What is the tension in the string during the accelerating process?    Ans. 63 N

5.38. Just as her parachute opens, a 150 lb parachutist is falling at a speed of 160 ft/s. After 0.80 s has passed, the chute is fully open and her speed has dropped to 35 ft/s. Find the average retarding force exerted upon the parachutist during this time if the deceleration is uniform.    Ans. 730 + 150 = 880 lb

5.39. A 20kg wagon is pulled along the level ground by a rope inclined at 30° above the horizontal. A friction force of 30 N opposes the motion. How large is the pulling force if the wagon is moving with (a) constant speed, (b) an acceleration of 0.40 m/s2?    
Ans. (a) 34.6 N; (b) 43.9 N

5.40. A 12 kg box is released from the top of an incline that is 5.0 m long and makes an angle of 40° to the horizontal. A 60 N friction force impedes the motion of the box. (a) What will be the acceleration of the box and (b) how long will it take to reach the bottom of the incline? 
Ans. (a) 1.30 m/s2; (b) 2.8 s.

5.41. For the situation outlined in Problem 5.40, what is the coefficient of friction between box and incline? Ans. 0.67

5.42. An inclined plane makes an angle of 30° with the horizontal. Find the constant force, applied parallel to the plane, required to cause a 15 kg box to slide (a) up the plane with acceleration 1.2 m/s2, (b) down the incline with acceleration 1.2 m/s2. Neglect friction forces.  
Ans. (a) 91.5 N; (b) 55.5 N

5.43. A horizontal force P is exerted on a 20 kg box in order to slide it up a 30° incline. The friction force retarding the motion is 80 N. How large must P be if the acceleration of the moving box is to be (a) zero and (b) 0.75 m/s2?    Ans. (a) 206 N; (b) 223 N

5.44. An inclined plane making an angle of 25° with the horizontal has a pulley at its top. A 30 kg block on the plane is connected to a freely hanging 20 kg block by means of a cord passing over the pulley. Compute the distance the 20 kg block will fall in 2 s starting from rest. Neglect friction. Ans. 2.87 m

5.45. Repeat Problem 5.44 if the coefficient of friction between block and plane is 0.20.    Ans. 0.74 m

5.46. A horizontal force of 200 N is required to cause a 15 kg block to slide up a 20° incline with an acceleration of 25 cm/s2. Find (a) the friction force on the block and (b) the coefficient of friction. Ans. (a) 134 N; (b) 0.65
5.47. (a) What is the smallest force parallel to a 37° incline needed to keep a 100 N weight from sliding down the incline if the coefficients of static and kinetic friction are both 0.30? (b) What parallel force is required to keep the weight moving up the incline at constant speed? (c) If the parallel pushing force is 94 N, what will be the acceleration of the object? (d) If the object in (c) starts from rest, how far will it move in 10 s?    Ans. (a) 36 N; (b) 84 N; (c) 0.98 m/s2 up the plane; (d) 49 m

5.48. A 5 kg block rests on a 30° incline. The coefficient of static friction between the block and incline is 0.20. How large a horizontal force must push on the block if the block is to be on the verge of sliding (a) up the incline, (b) down the incline?    Ans. (a) 43 N; (b) 16.6 N  [answers may be wrong]
5.49. Three blocks with masses 6 kg, 9 kg, and 10 kg are connected as shown in Fig. 5-14. The coefficient of friction between the table and the 10 kg block is 0.2. Find (a) the acceleration of the system and (b) the tensions in the cord on the left and in the cord on the right.
Ans. (a) 0.39 m/s2; (b) 61 N, 85 N
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Fig. 5-14                                                       Fig-5-15
5.50. The two blocks shown in Fig. 5-15 have equal masses. The coefficients of static and dynamic friction are equal, 0.30 for both blocks. (a) Show that the system, when released, remains at rest. (b) If the system is given an initial speed of 0.90 m/s to the left, how far will it move before coming to rest if the inclines are quite long?    
Ans. (b) 0.296 m [wrong! Twice this much]
5.51. The earth's radius is about 6370 km. An object that has a mass of 20 kg is taken to a height of 160 km above the earth's surface, (a) What is the object's mass at this height? (b) How much does the object weigh (i.e. how large a gravitational force does it experience) at this height?
Ans. (a) 20 kg; (b) 186.5 N

5.52. The radius of the earth is about 6370 km, while that of Mars is about 3440 km. If an object weighs 200 N on earth, what would it weigh, and what would be the acceleration due to gravity, on Mars? Mars has a mass 0.11 that of earth.    Ans. 75 N, 3.7 m/s2
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