FUNDAMENTAL PHYSICS
Sections 6.1, 6.4-.5, 6.7-.8




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





    Fnet,avg ∆r cos ( = ∆(½ m v2)

To find an object’s change in kinetic energy, first determine the work done on the object by each of the forces acting on the object.  The total work done on the object equals the change in the object’s kinetic energy.
Work done by various forces

1. The gravitational force (mg) is always downward.  For an object that moves upward a distance ∆y and horizontally a distance ∆x, what is the work done by the gravitational force on the object?


2. For surfaces that are not moving and objects sliding along the surface, the normal force has to be perpendicular to the motion.  In such a case, what is the work done by the normal force on the object?


3. Since tension is always along the direction of the rope or string, the tension force exerted on an object that is swinging has to be perpendicular to the motion.  In such a case, what is the work done by the normal force on the object?


4. An ideal spring exerts a force that is proportional to the distance the spring is stretched beyond its “relaxed” state (Fx = – kx).
a. What is the average force exerted by the spring on an object that moves from a distance xi to a distance xf beyond the relaxed length?



b. What is the work done by a spring on an object that moves from a distance xi to a distance xf beyond the relaxed length?




5. The universal law of gravitation states that the gravitational force depends upon the inverse square of the distance from one object to the other (Fg = Gm1m2/r2).  The average gravitational force as the separate distance changes from r​i to rf  is Gm1m2/(r​i rf).  What is the work done by the gravitational force as the separation changes from ri to rf?




An alternate terminology: conservation of energy


One very significant principle used in science is the principle that energy is conserved.

6. What does it mean for energy to be conserved?



7. When positive work is done on an object, the object’s kinetic energy increases.  According to conservation of energy, the total energy must remain the same.  That means that if the object’s kinetic energy changes some energy must have been converted to/from kinetic energy from/to a different form.  What other forms of energy are there?





Potential energy

When a force like gravity or a spring (which depends upon the position of objects) does work on an object, we say that it converts energy to/from “potential” energy to the object’s kinetic energy.

8. When the force of gravity does positive work on an object, in what form was the energy prior to it being kinetic energy?



9. When the force of gravity does positive work on an object, does the gravitational potential energy increase, decrease or stay the same?



10. The gravitational force (mg) is always downward.  Consider an object that moves upward a distance ∆y and horizontally a distance ∆x.  What was the change in gravitational potential energy during the motion?

11. An ideal spring exerts a force that is proportional to the distance the spring is stretched beyond its “relaxed” state (Fx = – kx).  Consider spring that moves from the relaxed position to a stretched distance x. What was the change in elastic potential energy during the motion?



12. What letter does the book use to indicate potential energy?



Forces tend to convert energy from one type to another.  The rate at which the energy is transformed is called the power.

13. What is the definition of the average power associated with an energy conversion?



14. Name three units of power.

For homework:

· Multiple-Choice #3, 4, 7

· Problems #20 (def of GPE), 32 (auto/hill), 66 (power), 82 (spring)

· Others: Problems#58 (spring/algebra), 84 (coaster; includes concepts from ch5) 
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