Chapter 8
1. An energy-efficient lightbulb, taking in 28.0 W of power, can produce the same level of brightness as a conventional lightbulb operating at power 100 W. The lifetime of the energy-efficient bulb is 10 000 h and its purchase price is $4.50, whereas the conventional bulb has a lifetime of 750 h and costs $0.42. Determine the total savings obtained by using one energy-efficient bulb over its lifetime as opposed to using conventional bulbs over the same time interval. Assume an energy cost of $0.200 per kilowatt-hour
Ans:
	energy = power × time
	For the 28.0-W bulb:
		Energy used = (28.0 W)(1.00 × 104 h) = 280 kWh
		total cost = $4.50 + (280 kWh)($0.200/kWh) = $60.50
	For the 100-W bulb:
		Energy used = (100 W)(1.00 × 104 h) = 1.00 × 103 kWh

		# of bulbs used 
		total cost = 13($0.420) + (1.00 × 103 kWh)($0.200/kWh) = $205.46
	Savings with energy-efficient bulb: 

		$205.46 – $60.50 = $144.96 = 
2. Make an order-of-magnitude estimate of your power output as you climb stairs. In your solution, state the physical quantities you take as data and the values you measure or estimate for them. Do you consider your peak power or your sustainable power?
	Ans:
 	At a pace I could keep up for a half-hour exercise period, I climb two stories up, traversing forty steps each 18 cm high, in 20 s. My output work becomes the final gravitational energy of the system of the Earth and me,

	

	making my sustainable power .
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Chapter 9
1. Two blocks of masses m and 3m are placed on a frictionless, horizontal surface. A light spring is attached to the more massive block, and the blocks are pushed together with the spring between them (Fig. P9.5). A cord initially holding the blocks together is burned; after that happens, the block of mass 3m moves to the right with a speed of 2.00 m/s. (a) What is the velocity of the block of mass m? (b) Find the system’s original elastic potential energy, taking m = 0.350 kg. (c) Is the original energy in the spring or in the cord? (d) Explain your answer to part (c). (e) Is the momentum of the system conserved in the bursting-apart
process? Explain how that is possible considering (f) there are large forces acting and (g) there is no motion beforehand and plenty of motion afterward?
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Ans:



(a)	For the system of two blocks  or . Therefore,	

			

		Solving gives  (motion toward the left).

	(b)	

	(c)	

	(d) 	A force had to be exerted over a displacement to compress the spring, transferring energy into it by work.  

	(e) 	

	(f) 	The forces on the two blocks are internal forces, which cannot change the momentum of the system— 

	(g)	
2. A 90.0-kg fullback running east with a speed of 5.00 m/s is tackled by a 95.0-kg opponent running north with a speed of 3.00 m/s. (a) Explain why the successful tackle constitutes a perfectly inelastic collision. (b) Calculate the velocity of the players immediately after the tackle. (c) Determine the decrease in mechanical energy as a result of the collision. Account for this decrease.
Ans:

(a) 	
	(b) 	First, we conserve momentum for the system of two football players in the x direction (the direction of travel of the fullback):
				(90.0 kg)(5.00 m/s) + 0 = (185 kg)V cos
		where  is the angle between the direction of the final velocity V and the x axis. We find
			V cos  = 2.43 m/s	[1]
Now consider conservation of momentum of the system in the y direction (the direction of travel of the opponent):
				(95.0 kg)(3.00 m/s) + 0 = (185 kg)V sin 
		which gives  
			V sin = 1.54 m/s		[2]
		Divide equation [2] by [1]:

			

		From which, 

		Then, either [1] or [2] gives .

	(c) 	

		

		Thus, the kinetic energy lost is 
3. A garden hose is held as shown in Figure P9.32. The hose is originally full of motionless water. What additional force is necessary to hold the nozzle stationary after the water flow is turned on if the discharge rate is 0.600 kg/s with a speed of 25.0 m/s?
Ans:
The force exerted on the water by the hose is

			
	According to Newton’s third law, the water exerts a force of equal magnitude back on the hose. Thus, the gardener must apply a 15.0-N force (in the direction of the velocity of the exiting water stream) to hold the hose stationary.
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The cord exerts force, but over no displacement.
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|System momentum is conserved with the value zero.
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Even though there is motion afterward, the final momenta are
of equal magnitude in opposite directions so the final momentum

of the system is still zero.
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The opponent grabs the fullback and does not let go, so the
two players move together at the end of their interaction—

thus the collision is perfectly inelastic.
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