Chapter  7    Momentum

7.1
Momentum and Motion  236


1.
Quantity of Motion -> momentum   



 EMBED Equation.2  


2.
pp 236


1
find momentum







2
find velocity







3
find mass


3.
ecp 


11
find speed

7.2
Impulse 237


1.







   note...change in momentum depends on 

 and 



2.
Note...F must be constant over time interval ...What if force is not constant?


3.
Graph p 239, How find 

? --> get area


4.
sp 240


1
find 

 given F and t







2
find 

 given F vs t graph


5.
sp 241


1
find impulse


6.




7.
sp 242


1
find final velocity







2
find 



8.
pp 243


1
find 

 given 

of rolling pool ball







2
find 

, 

, 

 of hockey puck over ice, then snow, then ice







3
Find 

 of puck on air table







4
find 

 of skateboard


9.
ecp 275

12
find 

 and 

 of car accelerating from rest







13
find 

 and 

 of bat hitting ball







14
find 

 on and 

 of golf ball







15
find 

 and time of shell in gun barrel







16
find 

 and how far a cannon will recoil







17
find 

 of ball on bat







18
find impact velocity, 

, 

 on parachutist hitting ground







19
find 

, 

, and d of skier stopping







20
find acc, f, t, 

initial momentum

7.3
Conservation of Momentum 244


1.
Investigation - Drop object on a cart using PSL


2.
experimental evidence of Newton and others said momentum before = momentum after gave Newton the following:





=







=







=







=





divide by 






=







=




3.
Law of conservation of momentum useful for explosions, collisions



- If 

  (must be an isolated system)



- if ball falling, not true, if consider ball and earth, then it is true


4.
Demo: water and cork in test tube



Demo: alcohol



Shoot rocket


5.
sp 246


1
find 

 of freight car colliding and coupling







2
find 

of girl jumping on sled







3
find velocity of ball after collision of 2 balls colliding







4
people jumping off cart


6
pp 249


1
find 

of colliding boxcars







2
find 

of girl jumping on moving sled







3
find 

when one ball hits another







4
find 

of 2 sphere colliding







5
find 

of bullet into object







6
find time for sled to accelerate with exhaust gas to get to final velocity


7.
ecp 


21
find force on and distance traveled of bullet through wood







22
find mass of rocket as gases is ejected


23
find new speed of cart with object thrown on it


24
find 

of boy jumping onto sled


25
find 

 of moving car hitting car at rest


26
find mass of arrow going into apple


27
find recoil velocity of shell shot from cannon


28
find 

 of glider on air track


29
find information of astronaut pushing off from capsule


30
find initial velocity of bullet shot into ice


31
find 

 of one of particles in nuclear disintegration


32
find speed of man throwing balls on ice


33
analyze sliding bear being hit by bullet

7.4
The Vector Nature of Momentum 250


1.
Analyze figure p 251 ball hits 2nd ball at rest (masses the same


2.
Analyze figure p 255 2 balls moving with same mass collide


3.
Analyze figure p 256 2 balls moving with different mass collide


4.
Discuss why center of mass important  ______prepare notes______



- applies to any ‘isolated’ interactions between 2 or more objects



- system must be isolated!!! with no external force


5.
sp 258

grenade explodes


6.
pp 260


1
ball at rest hits by ball in motion







2








3
bomb explodes







4
analyze photos on handout


7.
ecp 278

34
2D - car colliding with a truck


35
2D - nuclear decay


36
2D - glancing collision with balls


37
2D - space capsule fires jets


[38]
2D - find final velocity of canoe throwing balls from it


[39]
2D - hunter shoots bird


[40]
dog walks on raft


[41]
man on cart


[42]
plane land on barge

7.5
Center of Mass 262


1.
center of mass or center of gravity - point where entire mass of object can be considered to act.


2.
Demo:
How to find center of mass - rod and clamp, Ohio, USA, foam


3.
sp
264
See handout - analyze


4.
If no external force on system - center of mass obeys Newton’s Laws of Inertia

7.6
Angular Momentum 265


1.
A rotating object has angular momentum


2.
Demo.
On Rotating Stool


3.
Demo.
Weight In Rods


4.
Demo
.


5.
Angular momentum = angular velocity x moment of inertia


6.
inertia mass is a measure of it resistance to linear acceleration


7.
moment of inertia is a measure of its resistance to angular acceleration



-
depends on mass


8.
Demo:
Spinning skater


9.
Discuss: Diver spinning

7.7
Stopping Free Fall  267


1.
bungee jumping -> want 

 = 0 and p = 0



-
need upward force x change in time such that final momentum = 0



-
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