Chapter  8  Kinetic and Potential Energy

8.1 Work--Force and Displacement  280


1.
What happens if a force is applied to an object? -> accelerates, momentum changes, anything else?


2.
New quantity - work


3.


 Joule (J) = Newton (N)  meter (m)   Direction is?  has none, is a scalar


4.
Vector Dot Product: 



5.
sp 280

1
find work given force, vi, vf, t






2
find work to lift an object a given distance






3
find work to stop a wagon to rest






4
find work to car that has friction


6.
pp 282

1
find work done in 5 situations






2
find height to drop hammer to drive stake into ground


7.
ecp 341
17
Work is?  given 5 examples






18
Work is?  with v doubling and halving






19
H=? pile driver to drive pile distance d


8.
sp 283

1
find work when force is at an angle with the motion






2
find work on object swung in a circle


9.
pp 284

1
find work done in two situations


10.
What do you do if the force is not constant as an object moves a given distance?



Graph F vs d


11.
pp 286

find work done when graph of F vs d is given


12.
page 186
four summarized statements

8.2
Kinetic Energy - 287

1.
Kinetic Energy is: 
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if vi = 0, then 
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2.
sp
288
1.
find Ek given m, and v






2.
find v of electron in TV tube given m, Ek






3.
find work to acc. a car given m, vi and vf






4.
find Ek and average force of sledgehammer hitting a fence post


3.
Is momentum related to kinetic energy?




4.
Investigation: Work and Energy using the CBL and TI-82/83


5.
sp  290

1.
find Ek given m, p






2.
find p given m, energy in eV’s


6.
pp 290

1
find Ek





2
find v and m of two toys






3
find Ek w. stopping force on baseball by catcher’s glove






4
find net force on bullet into block of wood






5
find Ek and v given graph of F vs d


7.
ecp 342
20
W? KE?  from graph of F vs d






21
v of a mass KE given, some of masses and velocities






22
p? KE? relating KE and p  do-show relation between p and KE   







23
F? to stop a car






24
KE?, m?, vf? of electron hitting TV screen






25
v of bullet? from F vs d graph






26
find final KE with 2 different forces

27 girl sliding on sled - find initial KE, distance to stop, work

8.3
Potential Energy and the Law of Conservation of Energy  -  291


1.


 is reversible ==> object with Ek can do work on another object


2.
Due to position, an object can possess energy of position


3.
p291-291   eight situations when object can have energy other than Ek 


4.
In any interaction, total amount of energy always remains constant


5.
p 292  -  four examples of conversion of potential energy into kinetic energy


6.
will limit further discussion to elastic potential energy and gravitational potential energy

8.5
Gravitational Potential Energy Near the Earth’s Surface  -  298


1.





- is change in gravitational potential energy, not potential energy



- reference surface of earth but does not need to be



- keep change in height small



- change in height is not path an object follows



- change is positive if moving away from the earth, negative if moving towards it


2.




3.
sp 300

1
find 

, of girl climbing stairs






2
analyze ball being thrown up from roof and hitting ground






3.
analyze roller coaster’s potential and kinetic energy






4
no  -  spring analysis


4.
pp 303

1
diver jumps from 12-m tower






2
high jumper problem analysis






3
no
-
spring shoots mass up a ramp






4
no  -
compressed spring shoots ball into air






5
find speed of bullet shot into sandbag






6
girl going down slide at amusement park


5.
ecp 343
35
pendulum - find v mass and T on wire






36
car on ramp, find ____






37
amusement park ride, find v at top, h to start






38
Atwood machine - find final velocity






39
tither ball on rope find various potential energy






[40]
apple bounce off Newton, how high did it rise






41
tank ejected from shuttle W?, velocity to earth

Special Project - Creating a scale model roller coaster

1.
Handout
2.
1-meter of wire

3.
Have spreadsheet ready

Material Not Covered

8.4
Elastic Potential Energy and Hooke’s Law  -  293






28
PE of object on spring






29
max compression of spring is?






30
Us of spring bumper






31
Given F vs x graph, find work, Us, and vf





32
bullet into block against spring - find Us max, vi, KEi






33
object dropped on spring - find maximum x






34
jump on trampoline x?

8.6
Gravitational Potential Energy in General  -  305






42
binding energy of space vehicle? KE? Ug?






43
artificial earth satellite find Ug? KE? Etotal? velocity at perigee






44
satellite in orbit

8.7
Escape From the Earth’s Gravitational Field  -  309






45
rocketship distance from earth’s center  find Ug?, KE?, velocity to escape






46
escape velocity from sun






47
v of object from moon to height of 2xradius of moon - how high jump on moon?

8.8
The Transfer of Energy in Simple Collisions  -  315

8.9
A Closer Look at an Elastic Collision  -  317   (start here)

8.10
Elastic and Inelastic Collisions  -  323

8.11
Solving Elastic Collision Problems  -  325


1.
Analysis of collision of VW and Buick






48
balls collide and repel elastically - find velocities






49
truck hits car - find velocity of car






50
magnetized pucks collide
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