Homework #7

Problems: 3, 7, 16, 28, 30, 41 in chapter 7
3.
REASONING  a. The change in momentum of the ball is the final momentum mvf minus the initial momentum mvf, both of which can be determined.

 b.
  According to the impulse-momentum theorem, 
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 applied to the ball is equal to the change (mvf ( mv0) in the ball’s momentum, divided by the time 
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 of impact. In this situation the tee upon which the ball is placed supports its weight, so the net average force is 
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 the average force that the club applies to the ball.

SOLUTION  a. The change p in the ball’s momentum is
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b. Solving the impulse-momentum theorem for the average force gives
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7.
REASONING  The impulse that the wall exerts on the skater can be found from the impulse-momentum theorem, Equation 7.4. The average force 
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 exerted on the skater by the wall is the only force exerted on her in the horizontal direction, so it is the net force; 
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SOLUTION   From Equation 7.4, the average force exerted on the skater by the wall is
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From Newton's third law, the average force exerted on the wall by the skater is equal in magnitude and opposite in direction to this force. Therefore,

Force exerted on wall = 
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The plus sign indicates that this force points 
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 of the skater.

16.
REASONING  The sum of the external forces acting on the swimmer/raft system is zero, because the weight of the swimmer and raft is balanced by a corresponding normal force and friction is negligible. The swimmer and raft constitute an isolated system, so the principle of conservation of linear momentum applies. We will use this principle to find the recoil velocity of the raft.

SOLUTION  As the swimmer runs off the raft, the total linear momentum of the swimmer/raft system is conserved:
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where ms and vs are the mass and final velocity of the swimmer, and mr and vr are the mass and final velocity of the raft. Solving for vr gives
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28. 
REASONING  a. During the collision between the bullet and the wooden block, linear momentum is conserved, since no net external force acts on the bullet and the block. The weight of each is balanced by the tension in the suspension wire, and the forces that the bullet and block exert on each other are internal forces. This conservation law will allow us to find the speed of the bullet/block system immediately after the collision.

b. Just after the collision, the bullet/block rise up, ultimately reaching a final height hf before coming to a momentary rest. During this phase, the tension in the wire (a nonconservative force) does no work, since it acts perpendicular to the motion. Thus, the work done by nonconservative forces is zero, and the total mechanical energy of the system is conserved. An application of this conservation law will enable us to determine the height hf.

SOLUTION  a. The principle of conservation of linear momentum states that the total momentum after the collision is equal to that before the collision.
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Solving this equation for the speed vf of the bullet/block system just after the collision gives
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b.  Just after the collision, the total mechanical energy of the system is all kinetic energy, since we take the zero-level for the gravitational potential energy to be at the initial height of the block. As the bullet/block system rises, kinetic energy is converted into potential energy. At the highest point, the total mechanical energy is all gravitational potential energy. Since the total mechanical energy is conserved, we have
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Solving this expression for the height hf gives
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