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Lesson 17: Title: Power

Apparatus needed: 
Preliminaries: candybar  distance climbed, speed run
Lesson:
Consider 5000 bricks. You have to lift them up 6 m to a roof. It doesn’t matter how you carry them, the energy needed to move all 5000 is the same. How could you do this faster? Have more people moving the bricks, or maybe even a crane to lift the whole pallet of bricks at once. What is the difference between a crane and hand carrying them? Just how fast the job happens. The same amount of energy is needed.
School bus physics:
Mass of bus: 11,000 kg.  Stopping distance at 55mph = 300ft. Anything less makes the bus skid.
Gasoline: 35 (32?) MJ /L = 46 (43?) MJ /kg
Diesel:  36MJ/L = 43MJ/kg
Fuel eff. 13 mpg = 18 L/100 km on highway.
How many joules does it take to drive a school bus across Canada? Toronto to Vancouver = 4300km.
Power is simply the rate at which work gets done: P = W/t. 
Since work is a transfer of energy, we may also think of power as being the rate at which energy gets transferred: 

P = energy / time.    P = E/t
The units of power are joules per second, which is given the special name Watt (W) in honor of James Watt. 
Note that a non-SI unit of power that is still in use is the horsepower (hp):  1 hp = 746 W
Why is power important? How fast you can do work is often more important than the total amount of work done.
Example: if you drive an old school bus all around Canada, you can use millions of Joules of energy.
A 400 ton jet goes down a 2 km runway and lifts into the air within 60 seconds.
The jet engine does an incredible amount of work in a very short time. It generates a huge amount of power. A school bus engine could never make the jet fly. It doesn’t have the power.
Other very powerful machines are tunnel boring machines (or anything else huge). [show videos]
Work transfers energy to an object.
Power is the rate at which this is done.
· Electricity also uses watts for power. 
· A 100W bulb changes electrical energy to heat and light faster than a 60W bulb does. 
It changes 100J/second. 
Of course, CFL bulbs to this much more efficiently and produce more light for each watt.
· The rate at which electric energy flows through powerlines is also called power. 
eg a 20kW power transmission line.
· Example: What power does a Boeing 747 power have when it is flying at 250 m/s if each engine is producing 197kNewtons? 

· Here’s a crazy equation that comes from the units of power:  Power = force * speed! I don’t know how we would ever use it though.
Homework: 
HW: p 155 #1,2,5
(Homework: Read 6-7 to 6-10, Questions 11 - 25, Problems 33 – 56 , wait, which textbook is this?)

Evaluation: now proceed to review of the unit for the test
Now discuss electric power generation – thermal problems
