Chapter  4    Newton’s Laws of Motion

4.1
Kinematics and Dynamics   (130)


a.
kinematics is...,  dynamics is...,  mechanics is...

4.2
Galileo Looks at Force and Motion   (130)


a.
Aristotle  384-322 (BC) 38 years   constant force needed to produce constant velocity




increase force -> moved faster, dec force -> moved more slowly, remove force -> stopped


b.
Demo: Balloon Air Puck


b.
Galileo(1564-1642)  78 years  thought experiment 


c.
Newton  (1642-1727) 85 years

4.3
Newton’s Law of Inertia (1st Law)  (132)


a.
Investigation: Accelerometers



b.
really Galileo’s idea


c.
1st law is...    (no force -> no acceleration, a force -> an acceleration



1.
need an external force to change the velocity



2.
need unbalanced external force (vector sum 
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zero



3.
object at rest remains until external force acts on it



4.
if moving, remain at same speed in same direction


d.
inertia is...    amount is indicated by...



1.
Demo: 
Block On Stick



2.
Demo:
Coke Bottle and Dollar Bill



3.
Demo:
Chalk into bottle



4.
Demo: 
Egg into water



5.
Demo: 
Hammer & lead sheet



6.
Demo:
Elm0 and Cookie Monster meet Sir Isaac



7.
Demo:
Coin on Cue Ball



8.
Demo: 
Spin lettuce



9.
Demo:
Spin Downey Ball

4.4
Newton’s Law of Motion (2nd Law)  (134)


a.
Is there a relationship between the force applied to an object and its change in velocity?


b.
Investigation:  Activity 12 Newton’s Second Law 
(handout)


c.
acceleration is in direction of the force,   acceleration 

force


d.




e.
Unit of force is: 



f.
note that 1st law is special case of 2nd law -> F=0, a=0


g.
Must identify ALL forces acting


h.
Free Body Diagram (develop example sheet)  Do______



1.
draw sketch of object - exclude everything else



2.
represent each force acting on object using direction and magnitude of Force



3.
do not include any forces acting on other objects in the universe



4.
use rules of vector addition to determine net force


i.
Transparency - Horse Cart Paradox 


i.




j.
Be sure to do:  Sample Problems (138) 1    2    3


l.
pp (140)

1
find net force, acceleration,   mass    (yes)






2
find final velocity    (yes)






3
find acceleration and final velocity given kinematic info    (yes)






4
calculate average net force of block hit by bullet comes to rest    (yes)






5
calculate applied force and force of friction to skateboard    (yes)  (disc)


m.
ecp (155)
8
find distance of toy, given: m, F, vi = 0, t


9
find net force on sprinter given: m, t, v, 


10
find force on and thickness of wood block given: m, vi, t,  vf


11
find force on bullet in barrel of gun given: m, vf. d


12
will be able to stop car given: t, vi, d, m, F


13
find mass of girl in wagon given: Ffriction, Fapplied, a, etc


14
find vi and t of a sled given: F, 

v,  d


15
find acceleration of two masses hooked together given F and a of each separately


16
make   F vs t   graph given   v vs t  graph

4.5
The Vector Nature of Newton’s Second Law  (141)


a.
previous -> force in direction of or opposite of motion,   here -> at angles other than


b.
Sample problem 1 (141) pulling a wagon with a handle at some angle relative to horizontal


c.
Sample problem 2 (142) two girls pulling a toboggan at angles to motion


d.
Sample problem 3 (143) wind blowing on wind-sled - find speed after


e.
Important points of 2nd law



1.
direction of acc of object not necessarily in direction of motion, but always be in direction of net force



2.
when more than one force is acting on object, the object accelerates in direction of net force


f.
pp (145)

1
find acc when two forces act at right angles on an object of given mass  (yes)






2
find net force and acc when two forces at angle of 120o  (yes)






3
find force to stop moving freight car  (yes)






4
find acc and d for block on incline plane  (yes)


g.
ecp (157

17
find acc of lawn mower


18
find angle of pulling a package


19
find acc of package being pulled by two girls at an angle


20
find force and acc of boy pulling on package


21
find length of runway and forces of plane pulling 2 gliders


22
find mass of card given graph of  F vs a

4.6
Newton’s Third Law  (146)


a.
Investigation - Activity 13 Newton’s Third Law - using CBL
(handout)


b.
Demo:
Copper Pipes


c.
Demo:
Force in ‘Pear’


d.
Demo:
Scale Reads the Same


e.
Demo:
Scales Show Equal Forces


f.
Demo:
Three Spring Balances



g.
Discuss: Car and bug


h.
Discuss: What makes rocket go?


i.   
 Demo:  rocket


j.
Important: equal and opposite forces acting on different objects!!!


k.
Discuss: Ball on string going around in circle


l.
pp (146)

1
state reaction force in various situations  (yes)






2
use transparency cart and horse  (yes)






3
analysis of holding a fire hose  (yes)






4
how does squirrel save self when sliding on ice carrying nuts  (yes)






5
space shuttle rocket blasting off - where a greater acceleration? (yes)


m.
Sample problem (147)  
pulling on three carts - analyze force  (yes)


n.
pp (149)

1
two girls on ice pushing each other, find acc, vf, d of each girl  (yes)






2
pushing two carts across floor - find force on each and action-reaction forces  (yes)






3
locomotive pulling 20 freight cars - find force on 1st, 11th car  (yes)






4
skater pulling 3 children - find acc of skater, for between each child pair  (yes)
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