Powermania

1). This last weekend I climbed Dog mountain.  The elevation gain was 2900 feet, I weigh 170 lbs and I was carrying a 30. lb pack.  

A) What was my power output in Watts if the climb took me 1.5 hours?  (1 Kg = 2.2 lbs, 1 m = 3.28 feet)

B) What was my power output in horsepower?  (1 Horsepower = 745.7 Watts)

2). A car has 3400 N of drag resistance when it is travelling at 27 m/s.  What must be the power output in horsepower of the car's engine to sustain this speed?

3) What power motor must an elevator have to lift a 2300 Kg car 24 meters in 5.0 seconds?

4) A baseball pitcher gives a .356 Kg baseball a speed of 43 m/s over a time interval of .87 seconds.  What's the power output?  

5) My volkswagon bus has a 30. horsepower engine.  

A) Neglecting air friction, and assuming a mass of about 1200 Kg,  in what time can it reach 27 m/s from rest?

B) If the air friction on the bus is given by the formula F = Rdv where v is the bus's velocity, and Rd is 36 N/(m/s) (It's called a drag coefficient), what is the maximum velocity the bus can attain?

6.  A bike racer can put out more than one horsepower for short periods of time.  If a racer can put out 1.2 Horsepower, and 85 % of their power is lost to friction (Air), in what time will it take them to climb a 230 m tall hill?

7.  Greg LeMond can sustain .75 Horse power for long periods of time.  In what time can he climb Mt Adams (Elevation gain 7000 feet) assuming he weighs 160 lbs and the altitude doesn't get him?  (It would).  (Use the conversions from the first problem)

8.  In what time can a 1.0 Hp motor lift a 34 Kg mass initially at rest a height of 17 meters and give it a velocity of 8.0 m/s.

9.  (Extra Credit 15 pts) Motezuma's Revenge at Knott's Berry Farm shoots four cars each having a mass of 850 Kg through a loop-the-loop of radius 10. meters.  The centripetal acceleration at the top of the loop must be 2.0 g's to keep people from falling out.  The cars then climb a vertical stretch of track until they stop. 

A) What must be the initial velocity of the cars?

B) If the cars gain that velocity over a distance of 8.0 m, what force is required?  What is the acceleration?

C) How high do the cars then rise on the vertical track before stopping?

D) What must be the power output of the ride's motors if the ride runs once every 12 minutes?  (Assuming they use a flywheel for energy storage)

