FUNDAMENTAL PHYSICS
Section 9.8

Power
1. If you use a 60-W bulb for 2 hours, how much energy is converted to heat and light during the 2 hours?




2. How long do you have to use a 60-W bulb in order to convert 2 kWh of energy (“kWh” stands for “kilowatt hour”)?



Conservation of energy



The net work done on the object = the change in the object’s kinetic energy.





    Fnet,avg ∆r cos ( = ∆(½ m v2)

An alternate form of this relationship is to keep track of all the “energies”, not just the kinetic energy.  The alternate form is called conservation of energy:



Ki + Ugrav,i + Uelastic,i + Eother,i = Kf + Ugrav,f + Uelastic,f + Eother,f
or




∆K + ∆Ugrav + ∆Uelastic + ∆Eother = 0

3. Express ∆K in terms of m and v.




4. Express ∆Ugrav in terms of m, g and y (where y is positive upward).




Applying conservation of energy to fluids
To apply conservation of energy to fluids, we use Bernoulli’s equation:





    ∆P + (g∆y + ∆(½ ( v2) = 0

5. Compare the last term in Bernoulli’s equation with the expression in #3.  What is the difference?


6. Compare the middle term in Bernoulli’s equation with the expression in #4.  What is the difference?



7. Multiply Bernoulli’s equation by the volume V.  How does the resulting expression compare to the conservation of energy relationship?

The density is defined as the mass divided by the volume taken up by the mass.




( = m / V
Pressure is defined as the force exerted divided by the area over which the force is applied:





P = F / A
8. What does the first term in Bernoulli’s equation represent?



9. Consider a situation where you have a fluid falling a distance h (perhaps in a waterfall).

a. Using Bernoulli’s equation (and ignoring all forces except for gravity), what is the speed of the fluid at the bottom if it starts at rest at the top?




b. Why don’t you need to know the difference in pressure in #8?




10. Consider a situation where you have water (of density 1000 kg/m3) in a container at rest.  The pressure at the top is 100 Pa less than what it is at the bottom.

a. How deep is the water?




b. Why don’t you need to know the difference in speeds in #10?




11. Consider a situation where you have water in a water tower of depth 20.0 m.  A hole is made at the top and at the bottom.  Which density do we use, water (1000 kg/m3) or air (1.22 kg/m3), for each of the following?
a. To determine the difference in air pressure between the top surface of the water and where the water comes out.
b. To determine the difference in water pressure between the top surface of the water and where the water comes out.
c. To determine the speed of the water coming out the bottom opening.

12. Determine the speed of the water coming out the bottom opening in #11.





For homework:

· Multiple-Choice #6
· Problems #47, 77, 81
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