Tahle of Contents

Dedication 3
Acknowledgements 4
Repro Rights 5
Using this Book 10
Lab Safety 16
Recommended Materials Suppliers 19
The Lab Activities 20

National Content Standards (Grades K—4)
The position and motion of objects can be changed by pushing or
pulling. The size of the change is related to the strength of the push or pull.

National Content Standards (Grades 5-8)
A. The motion of an object can be described by its position,
direction of motion, and speed. That motion can be measured and represented
on a graph.

B. An object that is not being subjected to a force will continue to
move at a constant speed and in a straight line.

C. If more than one force acts on an object along a straight line,
then the forces will reinforce or cancel one another, depending on their
direction and magnitude. Unbalanced forces will cause changes in the speed
or direction of an object’s motion.

The Big Ideas & Lab Activities

Big Idea #1. Air is matter and matter takes up space.

1 ® Submarine in a Cup 22
2 ® Pouring Air Underwater 25
3 @ The Stubborn Balloon 28
4 * The Persnickety Stopper 31
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Big Idea #2. When a force is applied to air, it can be
compressed into a smaller space. When the force compressing the
air is reduced or removed, the air tends to expand.

5 ® The Petulant Eyedropper 35
6 ® Expectorating Bottle 38
7 ® Medical Marshmallows 41

Big Idea#3. Cold air is more dense than hot air and will sink
relative to hot air. Conversely, warm air is less dense than cold air
and will rise relative to cold air.

8 » Bubble Slide 45
9 e Colliding "Air" Masses 49
10 ® Convection Currents 54
11 o Convection Tube 56
12 e Ring of Fire 60
13 e Solar Balloon 62

Big Idea #4. Air pressure changes all the time and can be
measured. Differences in air pressure can create forces in all
directions.

14 ® Oatmeal Blaster 65
15 ® Pushy Index Cards 70
16 ® Duel Plunger Suction 73
17 e Kissing Bottles 76

Big Idea #5. We are completely surrounded by air and this
air exerts pressure on all things. It can exert a force on matter and
push it out of the way or sometimes change the shape or position of
object.

18 ® Smashing Idea. . . 79
19 » Mashed Milk Jugs 82
20 ® The Mechanical Mosquito 84
21 ® The Water Pump 88
22 o The Bashful Balloon 90
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Big Idea #6. Air produces friction against moving objects.
This increased friction decreases the speed that the object would
otherwise fall.

23 ® Parachutes 96
24  Maple Seed Flyer 98
25 e Helicopters 100

Big Idea #7. The faster air moves across the surface of an
object, the less pressure it puts on that surface. This is also referred
to as Bernoulli's law.

26 ® Impromptu Wing 104
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35 ® Anti-Gravity Ping-Pong 122

Big Idea #8. The motion of an object can be described by its
position, direction of motion, and speed.

Before you start folding 126
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38 o Le Concorde 132
39 e Long-Distance Glider 134
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42 e Porter’s Shuttle 142
43 * Two Loops 145
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Big Idea #9. Newton's First Law. An object at rest, or in
equilibrium, will remain in that state unless a force acts on that
object to change its speed, shape, or direction of movement.

44 » Gyros 150
45 o Flying Coffee Can Lids 152
46 o Flying Soda Cans 154
47 o The X-zylo 156

Big Idea #10. Force equals mass times acceleration. Or, the
bigger it is and the faster it goes, the more it hurts when it hits.
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