5.1	Force Causes Acceleration  59

		a.	Review Acceleration

			1.	How does one accelerate an object?

			2.	a � EMBED Equation.2  ��� F  double and triple F and predict what will happen to a

		b.	Review Net Force

			1.	Push book across table with constant speed - what is Fnet? What is Ffriction?

			2.	Concept Development 5-1 - develops friction and the concept of normal force

			3.	Concept Development 5-3, 5-4, and 5-5 - treats vectors - parallelogram rule used

						emphasize - acceleration is always in the direction of the net (resultant) force

			4.	Demo: Spool with string around it (Box M-18 Rotational)  Get ___ spool

					maybe show apparatus - have them try it at home

			5.	Demo:	Spring Scales - rope and two painters 

			6.	Demo: 	Kitchen Scales and Car   reading on each?    move car  sum of both still the same?

				yes - 1st law says Fnet = 0       2nd law says � EMBED Equation.2  ��� 

				How does each scale know about each other?

		c.	Non-accelerated Motion

			1.	Demo: Pull block across table with large scale at constant velocity.

				a.	acceleration is:      b.  applied force is:      c.  net force is:  how come?    d. force of friction is:

			2.	Check Question  - Suppose in a high-flying airplane the captain announces over the public address system that the plane is flying at a constant 900 km/hr and the thrust of the engines is a constant 80,000 Newtons. What is the acceleration of the plane? What is the air resistance?

			3.	Draw a free-body diagram of plane:  lift, weight, thrust, drag

	d.	Video Disk 1:23

	e.	Review Questions 71:  1,  2,  3



5.2	Mass Resists Acceleration  60

		a.	Demo: Compare acceleration of large mass and small mass with equal forces

				(use carts with plunger)

	a.	Review Questions 71:  4,  5



5.3	Newton's Second Law  60 

	a.	Lab Activity 11 Getting Pushy - Variables Affecting Acceleration			

			To investigate the relationship among mass, force, and acceleration

	b.	Lab Experiment 12 Constant Force and Changing Mass - Mass & Acceleration	

			To investigate the relationship of mass on an accelerating system.

	c.	Lab Experiment 13 Constant Mass and Changing Force-Force & Acceleration	

			To investigate how increasing the applied force affects the acceleration of a system.

	d.	Concept Development 5-2 Force and Acceleration

	e.	Simulation 7, 9

	f.	Video Disk 1:24

	g.	Next Time Question 5-2 Skidding Distance of Truck with Twice the Weight is...

	h.	Review Questions 71:  6,  7



5.4	Friction  63

	a.	Video Disk 1:26

	b.	Review Questions 71:  8,  9



5.5	Applying Force-Pressure  64

		a.	Demo: Drag (v const.) Block with large side down, then narrow side down, then on end.

			1.	Compare size of the forces.  (same)

			2.	Weight is the same, area is different.

		b.	Define pressure:  � EMBED Equation.2  ���

		c.	Demo: Wood and Steel Sphere

		d.	Lab: Inflation  (compute weight of car by measuring area of tires on the pavement.

		e.	Demo: Bed of Nails  Do___ contact Gene Easter     Get _____  Pin Cushion

	f.	Video Disk 1:28

	g.	Review Questions 71:  10,  11



5.6	Free Fall Explained  66

. 		a.	Ignore air resistance now!!!!

			- Galileo lacked understanding of Newton’ law, lacked explanation of accelerated motions

		b.	Skit: hold large and small object - which hit ground first?  what if asked 7th grader?

			- large object pulled by more gravity than the smaller object --> large hit first  a � EMBED Equation.2  ��� F

			- large object has more inertia than smaller  --> smaller hit first   a � EMBED Equation.2  ��� 1/m

			- beauty of science - speculation can be determined by experiment

			- bring them together a = F/m

		c.	Transparency  Figure 5:10

	d.	Video Disk 1:25

	e.	Transparency 9

	f.	Next Time Question 5-4 Acceleration of Ball When at Top of Path.

	g.	Next Time Question 5-5 What Happens to Acceleration as a Person Falls Through Air?

	h.	Review Questions 72:  12



5.7	Failing and Air Resistance  68

		a.	Inv:  Falling Coffee Filter using CBL and TI-82

	b.	Lab Experiment 14 Impact Speed - Effect of Air Friction on Falling Bodies	Application

			To estimate the speed of a falling object as it strikes the ground.

		c.		Air resistance depends on both size and speed - example hand out window

		d.	Discuss fall faster and reaching terminal velocity when air resistance = weight of object

		e.	Next Time Question 5-6 Which, Steel or Wood Ball of Same Size Has Greater Air Resistance When Falling?

		f.	Compare falling book and falling coffee filter

	g.	Next Time Question 5-3 Greater Force of Air Resistance - Elephant or Feather?

		i.		Question: When the force of air resistance on a falling object is equal to the object’s weight, what will be the net force on the object?  acceleration?  Does this mean the falling object comes to an abrupt halt? - that zero acceleration means zero velocity  - no zero acceleration means zero change in velocity.

	j	Simulation 8

	k.	Video Disk 1:27

		l.	Net force is weight - air resistance

	m.	Next Time Question 5-7 Net Force of Ball Half Way Up When Thrown?

		n.	Review Questions 72:  13,  14,  15,  16,  17,  18



		1.	Question p69 - If a heavy person and a light person open their parachutes together at the same altitude and each wears the same size parachute, who will reach the ground first?

		2.	Demo: Drop one coffee filter and four coffee filters. Which hits the ground first?

		3.	Discuss: Step off balloon which is at rest. What happens between step off and terminal speed? First will accelerate at ‘g’ which diminishes until terminal speed is reached.

		4.	Question: A skydiver jumps from a high-altitude balloon. As she falls faster and faster through the air, does air resistance increase, decrease, or remain the same? Does the net force on her increase, decrease, or remain the same? As she falls faster and faster, does her acceleration increase, decrease, or remain the same?

		5.	Question: Which would be more advantageous in a soap-box (pine wood derby, or toboggan) race (where only a component of gravity supplies the acceleration force) - a heavy cart or a light cart?

		6.	Cover Concept Development 5-3 and 5-4 and appendix C if wish to do sailboat physics of Concept Development 5-5.



Possible Misconceptions to Correct

1.	If an object has zero acceleration, it must be at rest.

2.	Pressure and force are the same.

3.	Heavy objects always fall faster than light objects.

4.	Objects have no weight in a vacuum.



Introduction

1.	Acceleration and inertia are further developed and are related to force.

2.	Falling objects are given in more detail in this chapter

3.	Don’t get bogged down with unit relationships of � EMBED Equation.2  ��� and � EMBED Equation.2  ���.

4.	Build a savvy of Newton’s 2nd law with interesting examples.

5.	Emphasize magnitudes by exaggerating the sizes of mathematical symbols

6.	Introduce ‘� EMBED Equation.2  ���’ for ‘change in’  -  see footnote on page 59

7.	Terminal speed of 	skydiver is:   	60 � EMBED Equation.2  ���, (215 � EMBED Equation.2  ��� or 134 � EMBED Equation.2  ���)

		baseball is:	42 � EMBED Equation.2  ���, (150 � EMBED Equation.2  ��� or 95 � EMBED Equation.2  ���)

			ping-pong ball is:	9 � EMBED Equation.2  ���, (32 � EMBED Equation.2  ��� or 21 � EMBED Equation.2  ���)

8.	If drop ping-pong ball from high up, after a certain height, it will bounce no higher

9.	See Slip and Stick in Lab manual for more friction information

10	Proceed lecture with: Getting Pushy

11.	Follow up with both: Constant Force ad Changing Mass  and Constant Mass and Changing Force.

12.	Impact Speed is most advanced experiment in manual

13.	See LaserPoint computer program “Impact Speed” - sets stage of area under the curve and sets the stage for integral calculus.

Chapter  5	Newton’s Second Law of Motion
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