FUNDAMENTAL PHYSICS
Sections 6.2-6.3

1. Show how one can combine Newton’s second law (Fnet = ma) and the definition of average acceleration (aavg = ∆v/∆t) to get 

Fnet,avg ∆t = m∆v.






It turns out that one can also, with some math, combine the two expressions, along with the definition of average velocity (vavg = ∆r/∆t), to get the following expression:



Fnet,avg ∆r cos ( = ∆(½ m v2)

2. Show that the units on the left side of the new expression equals the units on the right side.




3. What variable is present in the previous version (Fnet,avg ∆t = m∆v) that is not in the new version?

What variable is present in the new version that is not present in the previous version?

For what kind of problems would the new version be better suited for than the old version?



4. The new version does not include any vectors.  What advantage might that have over the previous version?


What disadvantage might that have?



5. Why is there a “cos (” in the new version?


The work W done by the force Favg on the object that is moving is defined as follows:



W = Favg ∆r cos (
6. Under what conditions is the work done by a force positive?




7. Under what conditions is a non-zero force doing zero work on an object?

The kinetic energy K of an object is defined as follows:


K = ½ m v2
8. If the velocity of an object doubles, what happens to its kinetic energy?



9. Problem 6.19: A shooting star is a meteoroid that burns up when it reaches Earth’s atmosphere.  Many of these meteoroids are quite small.  Calculate the kinetic energy of  a meteoroid of mass 5.0 g moving at a speed of 48 km/s and compare it to the kinetic energy of a 1100-kg car moving at 29 m/s.







10. Problem 6.3: Hilda holds a gardening book of weight 10 N at a height of 1.0 m above her patio for 50 s.  How much work does she do on the book during that 50 s?





11. Problem 6.11: A record company executive is on his way to a TV interview and is carrying a promotional CD in his briefcase.  The mass of the briefcase and its contents is 5.00 kg.  The executive realizes that his is going to be late.  Starting from rest, he starts to run, reaching a speed of 2.50 m/s.  What is the work done by the executive on the briefcase during this time?  Ignore air resistance.
 













For homework:

Conceptual Question #2

Multiple-Choice #1

Problems #4, 6, 13, 18 
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