Chapter  3  Motion in a Plane

3.1
Vectors in Two-Dimensional Space
89

a. overview, student read

b. Scale Drawing:  Tail to head   or parallelogram method

c. Worksheet – Direction of Vectors
3.2
Displacement as a Vector Quantity
90


a.
How do we make a scale drawing - do one or two with a class


b.
must always state scale, must be neat


c.
Work with direction notation:   E 45o N,   S 47o E


d.
Do some examples


e.
Show how can solve with mathematics



1.
teach needed trig


f.
Give them calculator program


g.
Make up a worksheet of 5 problems

h. Make up a quiz


i. 
ecp (124)
14.
Find resultant displacement given various displacements

3.3
Velocity as a Vector Quantity
92


a.
Demo: accelerometer on arm, turning


b.
Average speed and average velocity can be two quite different things


c.
Instantaneous speed and instantaneous velocity always numerically equal


f.
v = 20 m/s [W 20o N] draw to scale



g.
Sample Problem (93) Clock’s hand  (Subtraction)


f.
pp (94)

1
Police chasing speeding motorist - police car only (yes)  use scale drawing






2
Vector addition with bus going to several cities (yes)  use scale drawing

3 Hiker moving in various directions  (yes)  use scale drawing 


g.
ecp (124) 
13.
Find vavg given v and various times

3.4
The Addition and Subtraction of Vectors
95


a.
Does 2 + 2 = 4?  What about vectors?


b.
Add 

using tail of second to head of first, resultant is from tail first to head of last


c.
Add

 what do you get?


d.
Another way -> parallelogram method  (yes)

e. Addition of Vectors using TI-82/83 Program

f. pp (98)

1
Addition and subtraction of 4 vectors  (yes)






2
Find change in velocity  (yes)






3
Find change in velocity with change in direction  (yes)






4
Find final speed given change in speed  (yes)


g.
ecp (124)
15.
find acc. of snowmobile given vi, vf and t    (yes)

3.5
The Multiplication of a Vector by a Scalar
98


a.
pp (99)

1
Given a vector, multiple it by a scalar  (yes)






2
Draw vectors of d which is v x t  (yes)


b.
ecp (124)
16.
find vinst at point 3 given vi, vf using drawings    (yes)



not here????






17.
find vf  given vcurrent and resultant velocity of swimmer    (yes)  (subtraction)

3.6
The Components of a Vector
100


a.
is a reverse operation of vector addition


b.
Demo: dropping super ball


c.
vectors perpendicular to each other are mutually independent of each other


d.
Int. Phy 2.5 - show dropping ball with constant horizontal velocity


e.
Apple Computer Program - boat crossing river


f.
Investigation: The Paper River


g.
Sample problem (102) Find  components of motion of plane  (yes)


h.
Sample problem (103)  Add two velocity vectors


i.
pp (103)
1.
Find components of boat with given velocity. (yes)






2.
Find horizontal and vertical component of fired cannon ball  (yes)






3.
Find components of girl swimming in river. (yes)






4.
Find air speed and time to change altitude of plane. (yes)






5.
Football player running at an angle. How fast running? (yes)


j.
ecp (125)
18.
find components of boat going in specific direction    (yes)






19.
find components of helicopter rising at given angle    (yes)






20.
find components of ball thrown off building at downward angle    (yes)

3.7
Relative Motion and Frames of Reference
104


a.
Video:  Frames of Reference:   Check with Bill-Gene _____


b.
Sample Problem 1  (105)  Find ground speed of plane w/wind with different headings. (yes)


c.
Discussion: Crossing river using Vectors


d.
Sample Problem 2  (107)  Swimmer crossing river  (yes)


e.
Sample Problem 3  (109)  Swimming to go directly across river  (yes) 


f.
pp (110)
1.
Plane flying in wind. (yes)






2.
Canoe crossing the river  (yes)






3.
Find heading and airspeed of plane   (yes)






4.
Football quarterback running and throwing a pass  (yes)


g.
ecp (125)
21.
find resultant velocity of boat traveling in stream    (yes)






22.
find resultant velocity of dog walking on moving boat    (yes)






23.
find resultant info of plane flying in strong wind    (yes)






24.
walker and conoer go up and down stream - who does it first?    (yes)






25.
girl swimming across river - shortest time, straight across    (yes)






26.
passenger strolling on deck of moving ship    (yes)






27.
newspaper thrown on porch from moving bicycle    (yes)






28.
plane flying - find speed of wind    (yes)






29.
plane flying - find heading, time    (yes)






30.
raindrops hitting train - find components of rain drop’s velocity 

3.8
Acceleration as a Vector
111


a.


 


b.
Demo:

Four Unit Accelerometer


c.
Demo:

Four Ne2’s powered by AC 


c.
pp (112)
1,  2,  3,  4
Given some vectors, draw resultant, etc.    (yes)






5.
Helicopter turning - find acceleration    (yes)







6.
Find acc. of hockey puck bouncing off boards    (yes)


d.
ecp (127)
31.
find acc of plane changing from west to each in 80 sec    (yes)






32.
find 

v and acc of car turning a corner    (yes)






33.
find information of tip of second hand    (yes)






34.
find 

v of hockey hitting a stick and changing direction    (yes)






35.
find 

v and acc of ball being hit by a bat    (yes)

3.9
Uniform Circular Motion
115


a.
Demo: Accelerometer


b.
Demo: Ne-2 lights on cord


c.
Demo: 4-part accelerometer



Demo: long accelerometer


d.




d.
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h.
pp (119)
1.
find ac of locomotive traveling in circular curve    (yes)






2.
find ac of girl on outside of carousel    (yes)






3.
find frequency of rotor d and ac given    (yes)






4.
find time for plane to fly in circle given r and ac      (yes)


I.
ecp (127)
36.
racing car on circular track - find acc,  radius of track    (yes)






37.
car traveling on circular curve - find radius of curve    (yes)






38.
find ac of point on rim of bicycle    (yes)






39.
find distance from earth to moon given T, ac    (yes)





40.
find ac of rotating earth given its radius    (yes)






41.
find ac of rotating ultracentrifuge    (yes)






[42]
time to walk up moving elevator given time to ride, walk if at rest    







[43]
bird fly irregular path, crow directly, find speed of crow






[44]
find time to drift between two cities given time to go up and down






[45]
find time to fly square path with diagonal wind






[46]
find speed of river given t swim upstream, overtake raft distance d






[47]
who first - one swim heading straight across, other goes straight across

3.10
The Motion of a Projectile
120


a.
Demo: Int. Phy 2.5 - Show projectile information



1.
horizontal with given v and no ‘g’



2.
next turn on gravity



3.
turn off horizontal v and let ‘g’ act alone



4.
Determine instantant velocity at each sphere. Keep on screen.


b.
Rest in 5.8 and 5.9 page 173 - 
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