Introduction

1.	Introduce students to vectors. (restrict to velocities)

2.	Introduce how to add using parallelogram  rule.

3.	Introduce how to resolve vectors into components graphically - Concept Practice Book 3-1

4.	Use Pythagorean Theorem (p 30 of text - footnote)

5.	Later --> Sailboat sailing into the wind - Appendix D p 652 and Ch-5 of Text

6.	Interesting fact: p37, Fig 3.13 - same angle for complementary angle

	� EMBED Equation.2  ���  thus maximum range is at a projection angle of 45o

7.	For me: What if landing point is below the launching elevation?

		if landing point is 10o below launch point: 45o - (1/2 x 10o)=40o = angle for max range

		if landing point is 10o above launch point: 45o + (1/2 x 10o)=50o = angle for max range

8.	Book Sport Science by Peter J Brancazio

9.	Lab Experiment: Bull’s Eye - can be done here - suggests better after Newton’s Laws



3.1	Vector and Scalar Quantities 28

1.	On a windy day, can you run faster with, against, at right angles to the wind?

		a.	Problem Solving Exercises: Chapter 2 Vectors and Projectiles:Vectors and Scalars  -  Projectile Motion

		b.	Video Tape: 3   Vectors and Projectiles   (47 min)

		d.	R.Q. p40:  	1

						2



3.2	Velocity Vectors  29

1.	What about a plane?  late, early, on time? Use wood vectors. Get ___ Wood Vectors

2.	Discuss Transparency Figure 3.2 page 29 

3.	What about boats?

4.	Question: how fast would an airplane move over the ground if it had an airspeed of 100 km/hr when flying headwind into a strong gale of 100 km/hr? Have you ever seen a bird do this?

		a 	Transparency 4 Transparency Figure 3.3 page 30

		b.	N.T. Question 3-2 Plane Flying At 90o to the Wind

		c. 	R.Q. p40:  	3

						4

						5  



Do ____  Get Interactive Physics 2.5 ready to go.



	B.	Vectors at an Angle:

	1.	What would a wind at right angles to the nose of the plane have on the plane? Speed it up?  Slow it down?  Have no effect?  is next time question 3.2

	2. 	Vectors are needed: Introduce parallelogram method. Start w/square. Fig 3.5 p31. Use wood vectors.

	3.	What about a boat sailing across a stream?

	4.	Question: How fast will a boat that normally travels 10 km/hr in still water be moving with respect to land if it sails directly across a stream that flows at 10 km/hr? ans-14.14 km/hr

		5. 	Review Questions 40:  3,  4,  5  



	C.	Non-Right-Angled Vectors:

	1.	What if wind not hitting plane at 90o but at some other angle?

	2.	Introduce parallelogram construction method like Fig 3.4 p31-> 3 + 4 at 90o

	3.	Conc. Dev. Worksheet 3-2 Parallelogram Method to Add Vectors



	D.	Physics of Sports --Surfing p32 of text

	1.	Hold meter stick at 30o and slide stick through hand. Note horizontal component change.

		Note vertical component change. Compare speed of stick and speed of end point 



3.3	Components of Vectors 31

	Independence of Horizontal and Vertical Motion

1.	How was Fig 3.9 p34 taken? a strobelight with shutter open

2.	Compare downward motion of each ball - note they are the same

3.	Compare sideways motion of the projected ball - equal distance in equal time

4.	No horizontal force

5.	Question: How is the horizontal component affected by the vertical component of motion?

6.	Demo: Super Ball

7.	Demo: Dart Gun

8.	Question: How aim to hit target, drawn on board? Aim above? Below? At it?

9.	Question: What if it takes one second to get there? Ask your neighbor? (5-m)

		a.	Lab Activity 10 24-Hour Towing Service - Statics and Vectors	

			To find a technique to move a car when its wheels are locked.

		b.	Conc. Dev. 3-1 Projectile Motion

		c.	R.Q. p40:  	6



3.4	Projectile Motion  33

	1.	Lab Experiment 7 Bull's Eye - Projectile Motion			

		To investigate the independence of horizontal and vertical components of motion. To predict the landing point of a projectile.

2.	Transparency Fig 3.10 p35

	1.	Note vertical distance: compare to Table 2.3 p20.

	2.	Demo: Monkey and Hunter

3.	Film: PSSC Film: Projectile Motion

4.	Transparency N.T. Question 3.1

5.	Demo: Projectile Analogy

6.	Question: If the cannon were aimed downward instead of upward in Fig 3.10 p35, how would the distances  below the new “dashed line” compare? 

7.	Demo: Projectile Analogy

8.	Concept Development  3.1 helps develop concept.

9.	Using Int. Phy 2.5 set up projectile motion with vectors and discuss Fig 3.11 p36

		note...horizontal component doesn’t change (no horizontal force acts)

		note...vertical component changes

10.	What if angle is increased? Show on computer Fig 3.12 p36

11.	Question: T or F? The velocity of a projectile at its highest is zero? False vertical-yes, horizontal-no

		a.	Conc. Dev. 3-2 Vectors

		b.	N.T. Question 3-1 Shooting the Monkey

		c.	N.T. Question 3-3 What is Pitching Speed of Ball Thrown From a Tower?

		d.	R.Q. p40:  	7

						8

						9

						10

	

		Interactive Physics 2.3

	1.	Focus on gravity.

	2.	Falling ball. What happens to it? Any horizontal part (component)?

	3.	Consider bowling ball rolling down the alley. Speed does what?  Not change

	4.	Demo: Air Puck with balloon

	5.	What if drop coin and shoot it sidewise? Demo: Two coins and 3x5 card.

	6.	“Gravity does not take a holiday on moving objects.”

	I.	Air Resistance

	1.	Does air resistance have an effect?

	2.	Demo: IP 2.5 Motion with/without air resistance.

	3.	Baseball about 60% in air compared to traveling in vacuum. Fig 3:15 p37



	J.	Hang Time Again

	1.	Can you jump higher while skating on skate board? On a moving bus? From a running jump?

	2.	IP 2.5 Shoot ball at angle on earth, on moon. Tracking on.





3.5	Upwardly Launched Projectiles  35

1.	Demo: IP 2.5 Change the angle and see what happens. Check ahead of time so ball always stays in view.  Tracking On.

2.	Question: What Angle to hold hose to get maximum range?

3.	Demo: Shoot Water Gun at Angle  need newspaper

4.	Question: Transparency N.T. Question 3.3

	5.	Transparency 5, 6

	6.	R.Q. p40:  	11

					12

					13

					14  

	

3.6	Fast-Moving Projectiles-Satellites  39

a.	IP 2.5 Hook ball by string to fixed point. Give it horizontal push. Increase push.

	b.	R.Q. p41:  	15

					16

					17

					18
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