PHYS-2325: University Physics-I



Ch-9


SOLUTION TO SIMILAR PROBLEMS

Chapter 9: LINEAR MOMENTUM AND COLLISIONS
1
A 3.00-kg steel ball strikes a wall with a speed of 10.0 m/s at an angle of 60.0° with the surface. It bounces off with the same speed and angle. If the ball is in contact with the wall for 0.200 s, what is the average force exerted by the wall on the ball? 
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2
A tennis player receives a shot with the ball (0.060 kg) traveling horizontally at 50.0 m/s and returns the shot with the ball traveling horizontally at 40.0 m/s in the opposite direction. What is the impulse delivered to the ball by the tennis racquet? 
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3
 A 10.0-g bullet is fired into a stationary block of wood (m = 5.00 kg). The bullet imbeds into the block. The speed of the bullet-plus-wood combination immediately after the collision is 0.600 m/s. What was the original speed of the bullet?
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4
 A railroad car of mass 2.50 ( 104 kg is moving with a speed of 4.00 m/s. It collides and couples with three other coupled railroad cars, each of the same mass as the single car and moving in the same direction with an initial speed of 2.00 m/s. What is the speed of the four cars immediately after the collision?
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5
A 45.0-kg girl is standing on a plank that has a mass of 150 kg. The plank, originally at rest, is free to slide on a frozen lake that constitutes a flat, frictionless supporting surface. The girl begins to walk along the plank at a constant velocity 1.50
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 m/s relative to the plank. What is her velocity relative to the ice surface?
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6
A billiard ball moving at 5.00 m/s strikes a stationary ball of the same mass. After the collision, the first ball moves at 4.33 m/s at an angle of 30.0° with respect to the original line of motion. Assuming an elastic collision (and ignoring friction and rotational motion), find the struck ball’s velocity after the collision.
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7
Two automobiles of equal mass approach an intersection. One vehicle is traveling with velocity 13.0 m/s toward the east, and the other is traveling north with speed v2i. Neither driver sees the other. The vehicles collide in the intersection and stick together, leaving parallel skid marks at an angle of 55.0° north of east. What was the speed of the northward-moving vehicle?
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8
A uniform piece of sheet steel is shaped as shown in Figure P9.37. Compute the x and y coordinates of the center of mass of the piece.
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9
A rod of length 30.0 cm has linear density (mass-per-unit length) given by
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where x is the distance from one end, measured in meters. How far from the x = 0 end is its center of mass?
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10
A 2.00-kg particle has a velocity (2.00
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) m/s, and a 3.00-kg particle has a velocity  (1.00
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) m/s. Find the total momentum of the system.
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11
The first stage of a Saturn V space vehicle consumed fuel and oxidizer at the rate of 1.50 ( 104 kg/s, with an exhaust speed of 2.60 ( 103 m/s. Find the acceleration the vehicle had just as it lifted off the launch pad on the Earth, taking the vehicle’s initial mass as 3.00 ( 106 kg. Note: You must include the gravitational force to solve this.
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