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acceleration 10, 20, 72
...and total force 20
acceleration-time graph 12
angular (See angular acceleration)
average 10
centripetal 14, 20, 64
instantaneous 10
acceleration due to gravity 5, 19
amplitude 74
of forced oscillation 78
angular acceleration 29, 30, 64
angular frequency 74
of damped system 78
resonance 78
angular speed (See angular velocity)
angular velocity 64, 68, 71
apparent weight 25, 67
applied force 52
Archimedes' principle 34
atmospheric pressure 39
average acceleration 10
average power 50
average velocity 9
axis of rotation 29, 64

barometer 38
bending load 85
blood 44, 90

flow 90
blood pressure 90
bone 84, 85, 86, 89
Brownian motion 44
buoyancy 33-36
buoyant force 33, 41, 42

centre of gravity 31, 32
centrifugal force 67-69, 71
centrifuge 68-69, 70-71
centripetal acceleration 14, 20, 64
centripetal force 20
circular motion 14, 20, 64
circulation 44
coefficient of viscosity 46
colloid 47
component 8, 17

force 21

position 8, 9

velocity 9, 10
compressional load 85
conservation of energy 50
conservation of mechanical energy 50, 54
conservative force 53, 54, 61, 72
coordinate 8
Coriolis force 69

damped oscillation 78
density 38, 39

water 39
diffusion 44, 45, 69
displaced fluid 34
displacement 8, 51
dissipative forces 78
distance travelled 7, 72
diving 88
drag force 42, 43, 46, 71, 87
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driving force 78, 79, 80
drug dose 91
dynamic equilibrium 45

Earth
energy balance 62
energy flow 50, 62
electromagnetic force 19
energy 49-61, 77
conservation 50
conservation of mechanical ... 50, 54
Earth's energy balance and flow 62
gravitational 65
in free oscillations 75
kinetic 52, 53, 65
mechanical 50, 54, 77
non-mechanical 52
potential 52, 53, 54-55, 61
potential energy of two atoms 60
radiant 50
rate of supply in animals 86, 90
rotational 65
supply to muscles 86
thermal 50
equation of motion 20, 77
equilibrium 28-39, 44
conditions for ... 31, 33
free object 33
neutral 37
stable 37
unstable 37
external force 54

fictitious force (See pseudoforce)
fluid 38, (See also buoyancy, 41
flywheel 65
force 15
... and potential energy 61
applied 52
between atoms 60
buoyant 41, 42
centrifugal 67-69, 71
centripetal 20
component 21
conservative 53, 54, 61, 72
dissipative 78
drag 42, 43,71, 87
electromagnetic 19
external 54
fictitious 67
fluid 41
friction 52
fundamental 18
gravitational 19, 55
intermolecular 19
internal 54
lift 42
muscular 85
non-conservative 53
pseudoforce 67
shearing 85
strong nuclear 18
to break bones 84
total 20, 72
total fluid 43
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force
unbalanced 15
weak nuclear 18
work done by a ... 50
force-displacement graph 51-52, 77
forced oscillation 78
frame of reference 66
accelerated 66-71
free oscillation 75
frequency 74, (See also angular frequency)
natural 77
friction 52
fundamental forces 18

Galileo 91

gravitational field 19
gravitational force 18, 19, 55, 67
gravitational potential energy 56
gravity 19, 55, 56

Gulliver 91

hertz 75
humerus 85, 86
Hz (See hertz)

inertia
moment of .. (See moment of inertia)
initial phase 74
instantaneous velocity 10
intermolecular force 19
internal force 54
isolated system 54

joule 50
jumping 87-88

kilogram 18
kinetic energy 52, 53, 65, 75
rotational 65

law of inertia 15
length 6
lift force 42
load
bending 85
compressional 85
on bone 84
log-log graph 90
LSD 91

machine 58
mass 18, 40
maximum speed
running 87
mechanical energy 50, 54, 77
moment of a force 29, (See also torque)
moment of inertia 36, 65
motion
in one dimension 9-14, 15
muscle 85, 90

natural frequency 77

newton 20

Newton's laws 49
first law 15
second law 20
third law 19

nan_cancarvative farcra 8 84

non-mechanical energy 52

observer 68
oscillation
damped 78
forced 78
simple harmonic 73, 74
steady state 78, 81
oscillations 73

pascal, 38
period 74
phase 74
difference 75
position 7
component 8, 9
coordinate 8
position-time graph 12, 14
vector 8
potential energy 52, 53, 54-55, 61, 72, 75
atoms 60
gravitational 56, 65
power 50, 61
pressure 38
atmospheric 39
pseudoforce 67-71
pulse rate 91

radian 64

radiant energy 50

rate of energy supply 86, 90
to muscles 86

reference frame (See frame of reference.)

resonance 78, 80

restoring force 77, 79

resultant force (See total force)

rigid body 27, 64, 65

rolling 65

rotation 27, 29, 30, 63-71

rotational kinetic energy 65

rotational motion 27

running 87

sap 44
scalar 10
scale 83-91, see also scaling
scale factor 84-91
scaling 83-91

blood flow 90

diving 88

drug dose 91

energy supply 86-87

jumping 87-88

motor vehicles 91

muscular forces 84-86

pulse rate 91

running 86-87

strength of bones 84-86, 89
sedimentation 45, 69
sedimentation rate 46
settling speed 71
SHM (See simple harmonic motion.)
ST units 2, - inside front cover
simple harmonic motion 73, 74
speed 10, 72

in circular motion 64
spring 53, 54

ctate 88
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steady state oscillation 78, 81
strength of bones 84
strong nuclear force 18
system 53, 55

isolated 54

state 55
Systeme International 2

Tacoma Narrows Bridge 80
tendons 85

tension 24

terminal speed (See terminal velocity)
terminal velocity 43, 44, 46, 71
thermal energy 50

tibia 89

time 72

torque 28, 29

total force 20-21, 72

total torque 31

transient motion 78

translation 27

translational motion 27

ultracentrifuge 69
uniform circular motion 20
units - inside front cover, 2

vector 10, 15
velocity 10, 12, 72
angular (See angular velocity)
average 9
change 72
component 10
terminal 43, (See terminal velocity)
viscosity 46
coefficient of ... 46

watt 50
waves 73
weak nuclear force 18
weight 19, 25, 67
apparent 25, 67
work 50, 53, 72
calculation from graphs 51



