Index

absolute pressure 160, 161
absolute zero 174, 175
acceleration 19-21, 26
direction 32-33
force and 20, 55-58
mass and 56-57
see also uniformly accelerated
motion
air pressure 142-150
air resistance 34
altitude
atmospheric pressure and 145
density and 153
amplitude of waves 214-215
aneroid barometers 146
angular momentum 74
apparent weight 61, 163-164, 165
Archimedes 119, 130, 164
Archimedes’ principle 164-165
Aristotle 44, 45
atmospheric pressure 143-147, 156,
160, 161

balanced forces 55
barometers 146-147

bicycle pumps 149-150
bimetallic strips 185-186
boiling points 145, 200, 201
Bourdon gauges 161
buoyant force 162-164

calories (cal) 191

calorimeters 194-195

Celsius scale 174-175

changes of state 200-204

closed systems 102

coefficient of friction 66-67

coefficient of linear expansion 180

collisions 76-78
conservation of energy-in' 103-104
elastic and inelastic'83, 103-104

complex machines 136-137

compound pulleys 134

compressions 212

conservation of energy, law of
102-105, 177

conservation of linear momentum, law
of 76-78, 79, 81-82

constructive interference 226

contact forces 44

continuous waves 209

cooling curves 200-201

Coriolis, Gaspard-Gustave 88

crests of waves 210-211

Grade 9

density

of floating objects 167-168

of fluids 152-153

relative 153-154, 167

waves and 219-220, 231, 236
destructive interference 226
differential pulleys 137
diffraction 225
displacement 16, 26-27
displacement-time graphs 22-25, 36
distance 16
distance-time graphs 24-25
drinking straws 148

Earth
atmosphere 143-146, 153
gravitational field strength 58-59,
72
as reference frame 37
seismic waves in 218-220
earthquakes 218-220
echoes 234
efficiency of machines 121-123, 125,
127, 130
effort 117
elastic collisions 83, 103-104
elastic deformation 51
elastic limit 50-51
elastic potential energy (EPE).100
electrical work 89
electricity, generation 106
electromagnetic forces 43
electromagnetic waves 217
energy
conservation of 102-105, 177
forms 96
heat see heat energy
kinetic see kinetic energy
in oscillating systems 104-105
potential see potential energy
total mechanical energy 100
units of 96, 111-112, 191
in waves 208
work and 88, 96-100
energy resources 105-106
in Ethiopia 108, 109
renewable 106-108
equilibrant forces 53, 55
equilibrium 10-13, 143
linear 84-85
thermal 176
expansion joints 185
explosions 78-79, 212

Fahrenheit scale 174-175
fixed pulleys 134
floating objects 166<167
fluids 151-152
density of 152-153
forces'in 162-165
pressure in'154-156
see also gases; liquids
force pumps 148-149
force-distance graphs 92-94
force-extension graphs 48, 49
forces 43-44
acceleration.and 20, 55-58
effects of 44-45, 46-50
in equilibrium 10-13
in fluids 162-165
Newton’s| pairs 72-73
pressure and 141-142
resolving 7-8, 53-55, 57-58,
62-63
fossil fuels 106
free body diagrams 43-44
free fall 34-36
frequency of waves 216
friction 64-65
calculating 66-69
effects of 70, 118
factors affecting 65-66
reducing 69-70
work done against 91-92
fulcrum 128, 131-132

Galileo Galilei 34, 119

gases 151-152, 188

gauge pressure 160-161

gears 133-134

geothermal power 107, 108, 109

graphs
displacement-time 22-25, 36
distance-time 24-25
force-distance 92-94
force-extension 48, 49
velocity-time 25-27, 32, 36

gravitational field strength 58-60, 72

gravitational potential energy (GPE)
99-100

gravity 43, 44
acceleration due to 34, 35, 60
work done against 90, 91-92

hearing 229, 230
heat capacity 197-198




heat energy 101, 102, 172, 175
absorption 176, 191-192
changes of state 200-204
from friction 91, 118

heating curves 200

Hooke's law 47-49, 51, 93

hot riveting 185

hydraulic machines 157, 158-159

hydroelectric power 107, 108

ice, specific latent heat of fusion
203-204

impulse of a force 80-81

inclined planes 68-69, 119, 124-125

inelastic collisions 83, 103-104

inertia 45-46

inertial frame of reference 37

instantaneous speed 18

instantaneous velocity 18

intensity of sound waves 234-236

interference 226-227

jackscrew 137
joules (J) 88, 89, 111-112, 191

Kelvin scale 174-175
kilograms (kg) 58
kilowatt-hour (kWh) 111-112
kinetic energy 96-98, 102
in collisions 83, 103-104
linear momentum compared 103
in oscillating systems 104-105
temperature and 172-174
work and 97-98
kinetic friction 65, 91-92

latent heat
of fusion 201
of vaporisation 201
law of flotation 166
laws of thermodynamics
first law 177-178
second law 178
levers 119, 128-130
in the body 132
classes of 131132
liftt pumps 148
lifts
hydraulic 158, 159
passenger weight in 61-62
light, speed of 37
light waves 208
limiting friction 65
linear equilibrium 84-85
linear expansion 180-181, 184
linear momentum 74-76
kinetic energy compared 103
law of conservation of 76-78
Newton’s laws and 79-80, 81-82
liquids 151-152, 187-190
load 47, 117
longitudinal waves 211-213, 215

loudness 233
lubrication 70

mach numbers 232
machines 117-118
complex 136-137
as direction changers 120
efficiency of 121-123
as force multipliers 119
hydraulic 157, 158-159
simple 118-119, 124-136
as speed multipliers 119-120
Magdeburg hemispheres 144-145
magnetic forces 44
magnitude 2
manometers 161-162
mass 58-59
acceleration and 56-57
inertia and 46
kinetic energy and 96-97
mass-spring systems 105
mechanical advantage (MA) 120-121
efficiency and 121-123
of simple machines 125, 126, 127,
129-130, 132, 134, 137
mechanical waves217-220
mechanical work 88-89
against friction 91-92
against gravity 90, 91-92
calculating 88-90
kinetic energy and 97-98
machines 117-118
positive or negative 95
potential energy and 98-99
variable forces 92-94
melting points 200, 201
Moon 34, 59-60; 225, 226
movable pulleys 134
musical instruments 220, 228, 234

newtonmeters 50
Newton’s laws of motion
first law 45, 97
linear momentum and 79-80,
81-82
second law 55-58, 62-63, 79-80,
97
third law 71-74
newtons (N) 44, 57
Newton’s pairs 72-73
non-contact forces 44
nuclear forces 43
nuclear power stations 106

oscillating systems 104-105
oscilloscopes 232-233

parallelogram method 5, 7
pascals (Pa) 141, 142
Pascal’s principle 157-158
pendulums 105

pitch 233

plastic deformation 51
Plimsoll line 167
polishing 69
pollution 106
potential energy 98-100, 102
in oscillating systems 104-105
work and 98-99
power 110-111
velocity and 113-114
pre-natal'scanning 237
pressure 141-142
depth and.154-155
direction of 156
effect-on volume 153
in fluids 154-156
measuring 161-162
pulley systems 119, 134-136, 137
pumps 148-150
Pythagoras’s theorem 5-7, 54

rack and pinion 134

radioactive waste 106

rarefactions 212

real weight 61

reference frame 37

reflection 223-224, 234, 237

refraction 224, 237

relative density 153-154, 167

relative velocity 37-39

renewable energy resources 106-108

resultant forces 7-8, 53-55, 57-58,
62-63

resultant vectors 4, 7-9

reverberation 234

ripple tanks 227

scalar quantities 2, 3

scale diagrams 11, 84

screws 119, 127

seismic waves 218-220

simple machines 118-119, 124-136

siphons 150

solar power 107-108

solids, thermal expansion 179-184,
188

SONAR 237

sound waves 208, 212, 228-229
characteristics 232-233
intensity 234-236
reflection 234, 237
refraction 237
speed of 230-232, 236
uses 237

specific gravity 154

specific heat capacity 191-192
determination of 193-197
of water 198

specific latent heat 201
of fusion 201, 202, 203-204
of vaporisation 201-202

speed 17-18

spring balances 49-50, 67

Grade 9



spring constant 49
springs
deformation of 50-51
effect of forces on 47-49
elastic potential energy 100
state, changes of 200-204
static friction 64-65
suction pads 148
surface area expansion 181-183, 184
SUVAT equations see uniformly accel-
erated motion

Teflon 67
temperature 153, 172-174
temperature scales 174-175
thermal contact 176
thermal equilibrium 176
thermal expansion 176

applications 185-186

of gases 188

of liquids 187-190

of solids 179-184, 188
thermometers 186
timbre 233
time period 216
total mechanical energy 100
transmission 133
transverse waves 210-211, 213
triangle of vectors 11
triangulation 219

Grade 9

troughs of waves 210
tsunamis 218, 219

ultrasound 237

unbalanced forces 55

uniform motion 16-18

uniformly accelerated motion 20
displacement-time graphs 22-25
equations 28-33
free fall 34-36
velocity time graphs 25-27

vacuum, waves in 217, 228
vacuum pumps 144
vectors 1-3
combining 4-7
resolving 7-9
velocity 17-18, 20, 23-24
direction 32-33
power and 113-114
relative 37-39
velocity ratio (VR) 120, 121
efficiency and 121-123
of simple machines 125, 126;
129-130, 132-133, 135, 137
velocity-time graphs 25-27,32, 36
Venus 144
volume expansion 183-184
Vomit Comet 62

water
specific heat capacity of 198
thermal expansion of 189-190
water waves 217-218, 219
watts (W) 110
wave equation 217, 221-223
wave pulses 209
wave speed 214
wavelength 215
waves 208-209
behaviour 223-227
characteristics 214-217
electromagnetic 217
longitudinal 211-213, 215
mechanical 217-220
movement of particles in.208, 211,
212
sound 208, 212, 228-237
transverse 210-211, 213
wedges 119, 125-127
weight 43, 58-59
weightlessness 60-62
wheel and-axle119, 132-133
wind power|107
work-energy theorem 96-100







