Power and Efficiency H-J

H. P = W/t = Fv

1. What is the power output if you do 3.37x105 J of work in 30. minutes? (187 ≈ 190 W)

2. A 100. W light bulb uses how much energy in 2.0 Hours? (720000 ≈ 7.2 x 105 J)

3. A 92 W electric heater will take how long to give off 3400 J of heat? (36.96 ≈ 37 s)

4. If you exert a force of 42 N do drag a sled at 8.0 m/s, what is your power output?  (336 ≈ 340 W)

5. A car has 190 horsepower. If its top speed is 125 mph, what is the force opposing the car’s motion at this speed? (2535.7 ≈ 2500 N) 

6. If a person can put out 240 W of power, what is their top speed on a bicycle if the force opposing them is 32 N (7.5 m/s)

7. How many Joules are there in a Kilowatt Hour? (3.6 x 106 J)

I. P = (Change in energy)/t

1. What distance a 7500 W elevator motor raise a 1400 kg elevator in one minute?  (32.77 ≈ 33 m)

2. In what time can you gain 2030 m elevation (climbing Mt Adams from the cold springs campground) if your average power output is 210 W and you have a total mass of 75 kg?  (7112 ≈ 7100 s)

3. What power output does a 1430 kg car need to go from rest to 60. mph  in 4.0 seconds?  (128577 ≈ 1.3 x 105 W)

4. A ski area has a lift that delivers 1200 skiers an hour up 1400 feet in elevation.  What is the power output if the average skier has a mass of 72 kg? (100467 ≈ 1.0 x 105 W)

5. A 135 lb person starts at rest, and climbs some stairs that gain 8.0 feet of elevation.  At the top she is going 14 mph.  What is her power output if this takes 5.2 s?  (512.3 ≈ 510 W)

6. It takes 50. lbs to draw a bow 33 inches.  If the arrow releases in 0.12 s, what is the effective power output of the bow? (776.7 ≈ 780 W)

Problems from Chapter 6: {58 (28.2 s), 59 (550 N), 65 (480 W), 66 (10.6 W), 67 (1047 W), 68 (2.7 m/s), 69 (18o), 71 (9.0 x 102 W)}
J. e = Wo/Wi = Po/Pi

1. An electric motor consumes 820 Watts of electric power, and does mechanical work at a rate of 773 W.  What is its efficiency? (.94)

2. An electric motor is 91% efficient, how much energy must it consume to do 153 J of work? (168.1 ≈ 170 J)

3. A 67% efficient power plant consumes 1.8 MJ of potential energy from coal every second.  What energy does it turn into electricity every second? (1.206 ≈ 1.2 MJ)

4. A furnace is 85% efficient.  If it burns 226 BTUs worth of natural gas, how many BTUs are wasted, and how many go into heating the house? (192.1 ≈ 190 BTUs, 33.9 ≈ 34 BTUs)
5. A motor does 256 J of work and wastes 54 J of energy.  What is its efficiency? (.826 ≈ .83)
6. A car is about 25% efficient.  What energy input will it require to climb a 835 m grade if it has a mass of 1350 kg? (44233290 ≈ 4.4 x 107 J)

7. A hydroelectric dam lets 3400 kg of water fall 85 m every second.  If it is 63% efficient, what is its power output? (1.8 MW)

8. It takes 50. lbs to draw a bow 33 inches.  If it gives a 35 gram arrow a velocity of 58 m/s, what is its efficiency? (.63)

9. A trebuchet lets a 7.0-ton counterweight fall 25 feet.  What is its efficiency if it can hurl a 200. pound limestone ball 285 yards?  A ton is 2000 pounds.  Assume a launch angle of 45o and that the target is at the same level as the release point.  (Range = v2/g for 45o) (.2443 ≈ .24)

10. Draw a Sankey diagram using percent for an elevator lift system that loses 34 J to inductive heating of the motor, 57 J to mechanical friction of the hoist system, 13 J to air friction while doing 378 J of useful work lifting the elevator.  (7.1%, 11.8%, 2.7%, 78.4%)

	1 lb is 0.4536 kg on earth
	1 m = 39.37 inches

	1 foot is .3048 m
	1 HP = 745.7 W

	1 lb = 4.448 N
	1 mph = .4470 m/s

	1 m/s = 3.6 km/hr
	


