A
adaptations
behavioural, 240-241
camouflage, 232, 237, 238, 239
hibernation, 240-241
migration, 241
mimicry, 237, 240
physical, 232, 234, 235-240
aerobatics, 113-114
aerodynamics, 82, 104
aerospace scientists, 194-195,
198-199
air particles, 71, 90
air pressure, 71, 76, 88, 90, 92-93
air resistance see drag
aircraft, 60-96, 129
aerobatics, 113-114
aerodynamics, 82, 104
controlling, 113-118
designing, 100-127, 132-133
early, 105, 119121, 122123
helicopters, 2-3, 88, 89, 100
high-altitude, 103
jets, 102, 113
motion, 111-114
pilots, 96, 97, 128, 129, 130-131
propellers, 88-91, 96, 100
remote-controlled, 102
solar-powered, 101
space shuttle, 98, 100, 123,
124, 125
specialized, 101-103
stable and unstable, 113
stealth, 102
testing, 104, 106
vs spacecraft, 125
wind tunnels, 104, 106-109
wings, 74-76, 99, 100, 104-109
X-wing, 101
see also flight
altitude, 71
ammonites, 251
amoebas, 217
angle of attack, 105
Animalia (animals), 212,
224-229, 230
adaptations, 232-241
arthropods, 226-227
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Atlantic torpedo ray, 4
behavioural adaptations, 240-241
birds, 77, 82, 88, 95, 105, 120
camouflage, 232, 237, 238, 239
chordate phylum, 212
classifying, 207-208, 209
dogs, 207, 208
Fish Friends project, 256-257
flying, 77, 82, 83, 84, 85, 86, 95
fossils, 251
hibernation, 240-241
horseshoe crabs, 251
insects, 237, 240
invertebrates, 225, 230
migration, 241
mimicry, 237, 240
of Sable Island, 200-201
vertebrates, 225, 228, 230
with wings, 84, 85, 86, 88, 95,
120, 122
antibiotics, 215
Archaea (Archaeans), 212, 213, 230
Armstrong, Neil, 136
arthropods, 226-227
asteroids, 146
astronauts
Bjarni Tryggvason, 156
Chris Hadfield, 152
Julie Payette, 98, 99, 152
Moon exploration, 136, 148
Neil Armstrong, 136
Steve MacLean, 152, 153
technology for, 150, 151, 152
Atlantic torpedo ray, 4
attraction (static electricity), 6, 7, 11

B
bacteria, 212, 213-215
balloon experiments

jets, 91

static electricity, 5, 7, 8-9
Basque, Dr. Elsie Charles, 54-55
batteries, 31, 54

experiments using, 15, 16-17,

26-27, 30
“push” exerted by, 31
as sources of energy, 24, 25,

29,31

behavioural adaptations, 240-241
Bernoulli’s principle, 75-76, 77, 78
Big Dipper (Great Bear or

Ursa Major), 188
Big Dipper Time Clock, 189
binoculars, 141
biomass energy (bioenergy), 44, 47
biomes, 244-254

boreal forest, 248

in Canada, 244, 245, 248-249,

250

changes in, 250-252

desert, 249

extinction in, 250-252

grassland, 249

rainforest, 249

taiga, 248

temperate forest, 248

tropical rainforest, 249

tundra, 248
birds, 77, 82, 88, 95, 105, 120
boreal forests, 248
buoyancy, 70-72, 78, 86

C
camouflage, 232, 237, 238, 239
Canadarml1 and 2, 151, 152,
196, 197
Canadian technologies
Canadarm, 151, 152, 196, 197
Dextre, 151, 196-197
LIDAR, 194
Microgravity Vibration
Isolation Mount (MIM), 156
careers
aerospace scientist, 194-195,
198-199
electrical engineering, 56-57
military aviation, 128, 129
pilot, 115, 128, 129, 130-131
space robotics, 196-197
carnivorous pitcher plants, 244
charges
attracting and repelling objects,
6,7,11
flow of, 16-17, 18, 21, 29, 30
grounding, 19, 21
like and unlike, 11



types of, 10
chordate phylum, 212
circuits, 22-32
closed, 23, 24, 27, 28
loads in, 22, 24, 25, 27, 29
multiple pathway, 28
open, 23, 26, 27
parallel, 28-31, 32
safely working with, 26
series, 25-27, 28, 29, 31, 32
short, 24
single pathway, 25, 28
sources, 22
with switches, 23, 27
classification
common names, 208
of dogs, 207
field guides, 209
Fungi, 212
keys, 207, 209-210
levels in, 205-206
phyla, 205
scientific names, 208
scientific system, 204-209
species, 206
see also kingdoms of life
closed circuits, 23, 24
comets, 146, 147
conductors, 18, 19, 22, 24
constellations, 188-190, 191
Ursa Major (Great Bear), 188,
190
Ursa Minor (Little Dipper), 190
Copernicus, Nicholas, 140, 172
craters
caused by meteorites, 147
on the Moon, 171, 184
current electricity, 15-21
with batteries, 15, 16-17, 31, 38
conductors and insulators, 18,
19, 24
controlling the flow of, 23
creating, 20, 40-43
magnet creation with, 38, 39
in parallel and series circuits, 29

D

deserts, 249

Dextre, 151, 196-197

discharging electricity, 6, 12-13, 14
dogs, classification of, 207, 208
drag, 82-83, 86, 100, 123

E
Earth, 180
-centred universe, 138
ancient beliefs about, 138, 140
axis of, 160-162
composition of, 176, 180
distance from stars, 187
and meteors, 147
and the Moon, 162-163, 164,
165, 166-168, 175
orbit of, 140, 162
rotation of, 158-162
eclipses, 163, 164, 165, 175
elder interviews
Dr. Elsie Charles Basque, 54-55
early radio and television, 54-55
Fish Friends project, 256-257
Joe B. Marshall, 128-129
learning Mi’kmaq language,
258-259
Patrick and Eleanor Johnson,
258-259
respect for nature, 256-259
Sheldon Googoo, 256-257
electric charges
grounding, 19, 21
see also static electricity
electric generators, 40-43
electric meters, 49
electrical circuits, 22-32
see also circuits
electrical engineering, 56-57
electricity
in Atlantic torpedo ray, 4
generating, 40-43
hazards, ix, 23-24
safety, ix, 26, 57
static, 5-14, 18, 19
transforming, 36-38, 39
usage, 35-39, 49-50
see also circuits, current electricity

electrocution, 26, 57
electromagnetism, 39
electromagnets, 37-38, 39, 40
energy conservation, 50, 51
energy consumption, 50
energy efficiency, 50
energy sources
biomass (bioenergy), 44, 47
burning fossil fuels, 41, 42, 44
comparing, 47
geothermal, 44, 46
hydro-electricity, 42, 44
non-renewable, 41, 42, 44, 48
nuclear, 42, 44
renewable, 44-48
solar, 44, 45, 101
tidal, 41, 46
and town planning, 58-59
wind, 35, 44, 45
Eubacteria (bacteria), 212, 213-215
exploration
of Nova Scotia, 137
of space, 153
of the world, 138
extinction, 250-252

F
F-117 jet bomber, 102
Fish Friends project, 256-257
flight, 60-97
and air pressure, 71, 76, 88, 90,
92-93
animals and, 77, 82, 83, 84, 85,
86, 95
Bernoulli’s principle, 75-76, 77,
78
buoyancy, 70-72, 78, 86
drag, 82-83, 86, 100, 123
gravity, 66-67, 70, 78, 86
helicopters, 2-3, 88, 89, 100
hot air balloons, 68-69, 70-72
jet engines, 92-93, 96, 100
lift, 74-77, 78, 86, 88, 90, 99, 105
paper gliders, 65, 79, 112, 114
parachutes, 80-81, 83
propellers, 88-91, 96, 100
propulsion, 90-96, 123
thrust, 85, 86, 90, 123
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wings, 74-76, 85, 86, 99, 100,
104-109
forces
buoyancy, 70-72, 78, 86
drag, 82-83, 86, 100, 123
gravity, 66-67, 70, 78, 86, 166,
174
lift, 74-77, 78, 86, 88, 90, 99, 105
thrust, 85, 86, 90, 123
fossil fuel energy, 41, 42, 44
fossils, 251
Fungi, 212, 221-223, 230

G
Galilei, Galileo, 141
generating electricity, 4043
geothermal energy, 44, 46
glaciers, 250
Googoo, Sheldon, 256-257
grasslands, 249
gravity
an object’s mass, 174
and flight, 66-67, 70, 78, 86
the Moon’s effect on water, 166
and orbits, 174
of the Sun, 174
Great Bear (Ursa Major), 188
grounding electric charges, 19, 21

H
Hale-Bopp Comet, 146
Halley’s Comet, 146
Hardy-Mattern, Bep, 130-131
hazards
of electricity, ix, 23-24
short circuits, 24
heat production, 37
helicopters, 2-3, 88, 89, 100
hibernation, 240-241
Hipkin, Dr. Victoria, 194-195
horseshoe crabs, 251
hot air balloons, 68-69, 70-72
Hubble Space Telescope, 142-143,
152
hydro-electric energy (hydro),
42,44

I

infections, 215
insects, 237, 240
insulators, 18, 24
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International Space Station (ISS),
150, 151
invertebrates, 225, 230

J

jet engines, 92-93, 96, 100

jet planes, 102, 113

Johnson, Patrick and Eleanor
Johnson, 258-259

Jupiter, 176, 181, 185

K
Kejimkujik National Park, 202
Keppler, Johannes, 172
kingdoms of life
Animalia (animals), 212,
224-229, 230
Archaea (archaeans), 212, 213,
230
Bacteria (Eubacteria), 203, 212,
213-215
Fungi, 212, 221-223, 230
Plantae (plants), 212, 219-221,
230
Protista (protists), 212, 217, 230

L
landers, 150
LIDAR (light detection and
ranging instrument), 194
lift, 74-77, 78, 88, 90, 99, 105
light bulbs
compact fluorescent, 36
in experiments, 22, 23, 24,
26-27, 30, 31
incandescent, 36
in parallel circuits, 30, 31
in series circuits, 25, 26, 27
lightning, 12-13, 14, 19
like charges, 11
Little Dipper (Ursa Minor), 190
loads (electric), 22
parallel connections, 28, 29
series connections, 25, 27, 29
in short circuits, 24
lunar eclipses, 163, 164, 165
lunar phases, 162-163
Lunar Roving Vehicle, 148

M
MacLean, Steve, 152, 153
Manicouagan Crater, 147

Mars, 180
composition of, 176
exploration, 150
Phoenix Mission, 194-195
Mercury, 176, 180, 185
MET (Meteorological Station), 194
meteors and meteorites, 147
micro-organisms
amoebas, 217
archaeans, 212, 213
controlling growth of, 215,
215-216
on food, 215
paramecia, 217
in pond water, 218-219
protists, 217, 218
see also bacteria
Microgravity Vibration Isolation
Mount (MIM), 156
migration, 241
Mi’kmagq elders, 54-55, 128-129,
256-259
see also elder interviews
mimicry, 237, 240
Moon
composition of, 184-185
craters, 171, 184
and Earth, 162-163, 164, 165,
166-168, 175
and eclipses, 164, 165, 175
effects on water, 166
exploration, 136, 137, 148
Lunar Roving Vehicle, 148
orbit of, 145, 162-163
phases, 162-163
mould-growing, 222-223

N

nautiluses, 251

negative charges, 10

Neptune, 176, 181

neutral charges, 10

Newton, Isaac, 172

non-renewable energy sources,
41,42, 44,48

North Star, 189, 190

nuclear energy, 42, 44

O

observatories, 142
observing the sky, 138-147
open circuits, 23, 26, 27



orbit, 140
of Earth, 140, 162
and gravity, 174
of the Moon, 145, 162-163
of the planets, 138, 145, 176

P
paper gliders, 65, 79, 112, 114
parachutes, 80-81, 83
parallel circuits, 28-31, 32
compared with series circuits, 28
flow of charges through, 29, 30
loads in, 28, 29, 31
“push” in, 31, 32
sources in, 28, 29
paramecia, 217
Payette, Julie, 98, 99, 152
Phoenix Mars Mission, 194-195
photosynthesis, 213, 217, 230
phyla, 205, 212
physical adaptations, 232, 234,
235-240
pilots, 96, 97, 128, 129, 130-131
pitcher plants, 244
planets
early ideas about, 138, 140
gas, 176, 181, 185
icy, 176
“minor,” 146
with moons, 145, 184-185
orbits of, 138, 145, 176
profiling, 182-183
rocky, 176, 177, 180
Sun-centred system, 140
visiting, 177-179
see also Moon, individual planets
planning a town, 58-59
Plantae (plants), 219-221
carnivorous, 244
designing, for its habitat, 260-261
pitcher plants, 244
surveys, 220, 246-247
in world biomes, 248-249
positive charges, 10
power usage, 35-39, 49-50
propellers, 88-91, 96, 100
propulsion, 90-96, 123
Proteus, 103
Protista (protists), 212, 217, 230
“push,” 31, 32
Pythagoras, 140

R

radio, early days, 54-55
rainforests, 249
remote-controlled aircraft, 102
renewable energy sources, 44—48
repulsion (static electricity), 7
resistance see drag

Rey, Daniel, 196-197

rocket engines, 93-94, 96, 123
rovers, 150-151

RQ-4 Global Hawk, 102

S
Sable Island, 200-201
safety in science, viii—xi, 26, 57
safety symbols, x, xi
satellites, 134, 135, 145, 152
Saturn, 176, 181
Scavenger Hunt, xii—xiii
scientific names, 208
seasons, 160-162
series circuits, 25-27
compared with parallel, 28
flow of charges through, 29
loads in, 25, 27, 29, 32
“push” in, 31, 32
sources, 25, 26, 27
shooting stars, 147
short circuits, 24
sky observation, 138-147
solar eclipses, 163, 165, 175
solar energy, 44, 45, 101
solar flares, 175
solar system, 172-185
solar-powered aircraft, 101
source, defined, 22
sources (electric)
batteries, 24, 25, 29
connected in parallel, 28, 29,
30, 31
connected in series, 25, 26
space program, 153, 178-179
space report, 149
space robotics, 151-153, 196-197
space scientists and engineers,
194-195, 198-199
space shuttle, 98, 100, 123, 124, 125
space stations, 150, 152, 196-197
spacecraft
rockets, 93-94, 96, 123, 124
space shuttle, 98, 100, 123,
124, 125
vs aircraft, 125

spaceplanes, 124
spacesuits, 154-155
species, 206
species profile, 253
stars, 187-193
and ancient civilizations, 188, 190
Big Dipper time clock, 189
in constellations, 188-190, 191
distance from Earth, 187
as guidance for humans, 187,
188-190
Polaris (North Star), 189, 190
shooting, 147
Ursa Major (Great Bear), 188,
190
Ursa Minor (Little Dipper), 190
static electricity
attracting and repelling, 6, 7, 11
balloon experiments, 5, 7, 8-9
charging objects, 6-7, 8-9, 15, 18
discharging, 6, 12-13, 14
grounding, 19
and insulators, 18
in thunderstorms, 12-13, 14, 19
Sun
-centred planetary system, 140
ancient beliefs about, 138
and comets, 146
and eclipses, 163, 164, 165, 175
as energy source, 44, 45, 101
features of, 175-176
gravitation field of, 174
and plants (photosynthesis),
213,217,230
rising and setting, 158
and seasons, 160-162
solar flares, 175
sunspots, 175
switches, 23, 27

T
taiga, 248
technology
developed for space, 148
new for the time, 54-55
telescopes, 141-143
Hubble Space, 142-143, 152
in observatories, 142
television, early, 55
temperate forests, 248
thrust, 85, 86, 90, 123
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thunderstorms, 12-13, 14, 19
tidal energy, 41, 46
tides
as an energy source, 41, 46
the Moon causing, 166
timing, 167
town planning, 58-59
trilobites, 251
tropical rainforests, 249
Tryggvason, Bjarni, 156
tundra, 248
turbines, 35, 40, 42, 43, 44, 46

U

unlike charges, 11
Uranus, 176, 181
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Ursa Major (Great Bear), 188
Ursa Minor (Little Dipper), 190

Vv

Venus, 176, 177, 180, 185
vertebrates, 225, 228, 230
voltage, 31

\%%
watts (W), 50
WHMIS symbols, xi
wind energy, 35, 44, 45
wind tunnels, 104, 106-109
wings
angle of, 105-107
on animals, 84, 85, 86, 88, 95,
120, 122

on birds, 77, 82, 88, 95, 105, 120
life, 74-77, 90, 105
on planes, 74-76, 99, 100,
104-109

shape of, 108-109
testing, 107-109

wool, 5,6,7,8,18

Workplace Hazardous Materials
Information System (WHMIS), xi

X
X-wing plane, 101
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