Acceleration 11

of free fall 12

of gravity 12

of a particle 11,12
Amplitude of vibration 24, 29
Angular momentum 43, 45

Calculation of work 49
Centre

of gravity 33

of inertia 33

of mass 33

of oscillation 25

Circular frequency of vibrations 24

Conditions of equilibrium 98

Conservation of angular momentum 46

Conservative force 50
Constrained motion 13,53
Constraints, ideal 81
Curvilinear motion 17

D’Alembert’s principle 78
Damped forced vibration 27
Damped vibration 25
period of 26
Damping decrement 27
Degrees of freedom 81
Displacement virtual 80
Disturbing force 27
Dynamical pressures 89
Dynamics 10
first law of 11
first problem of 12
fundamental law of 11
general equation of 83
general theorem of particle 38
general theorem of system 38
laws of 11
principal problem of 12
second law of 11
second problem of 12
third law of 12

SUBJECT INDEX

Elastic force, work done by 50
Elementary impulse 39
Elementary work 48
Energy
Kinetic 47
potential 98
Equation
general of dynamics 83
of motion of a system 37
of rotational motion 46,80
External forces 32

Fall free 12
Field uniform gravitational 17
First law of dynamics 11
First problem of dynamics 12
Fixed frame of reference 11
Fixed system 11
Force 10, 11
conservative 50
disturbing 27
elastic 50
external 32
gravity 12
inertia 78
internal 32
non-conservative 51
periodic 27
reaction 13, 53, 89
restoring 23
variable 10
work done by 48
Forced vibrations 27
damped 27
steady-state 28
Frame of reference 11
fixed 11
inertial 11
Free fall 12
Free harmonic motion 23
Free vibrations 23
Frequency of vibrations 24
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Frequency ratio 28
Fundamental law of dynamics 11
Generalized

accelerations 97

coordinates 96

forces 97

velocities 97
General equation of dynamics 83
General theorem of dynamics 38
Gravity work, done by 49
Harmonic motion 23
Ideal constraints 81

Impulse, elementary 39
Inertia 10
centre of 33
moment of 34
Inertial reference system 11, 12
Initial
conditions 15
displacement 16
velocity 16
Internal force 32
Kinematics 10
Kinetic energy 47
change in 53

Lagrangian dynamics 96
Lagrange’s equations 100
Law
of action and reaction 12
of conservation of momentum 43
of dynamics, first 11
of dynamics, second 11
of dynamics, third 12
inertia 11
Laws of dynamics 11
Linear momentum 42
change in 42
conservation of 43
Logarithmic decrement 27
Mass 10, 11, 33
centre of 33
of a system 33
Material

body 11

point 10
Mechanical

interaction 32

system 32
Moment of angular momentum 44
Momentum

angular 45

change in 42

linear 38

moment of 43, 45
Motion

constrained 13, 53

curvilinear 17

equations of 14, 37

free harmonic 23

inertia 11

law of 11, 12

plane 47, 80

rectilinear 15

rotational 47, 80

simple harmonic 24

under no forces 11

Natural vibrations 28
Non-conservative force 51
Non-deformable system 54

Particle 10, 11

acceleration of 11, 12

freely falling 12

motion of 10, 11
Period of vibration 24, 26
Periodic force 27
Phase 24
Plane motion 47, 80
Power 49
Principal problem of dynamics 12
Principle

of moments 44

of virtual work 82
Radius of gyration 34
Reaction

of constraints 13

of supports 13, 53
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Recoil 58

Rectilinear motion 14
Reference system 11
Resonance 29

Rest 11

Restoring force 23
Rigid body 54

Second law of dynamics 11
Second problem of dynamics 12, 13
Simple harmonic motion 24
Smooth constraints 81
Smooth surface 81
Spring 24
static elongation of 25
stiffness of 28
Static
deflection 63
elongation 25
Steady-state forced vibration 28
Stiffness of spring 30
Supports, reactions 13, 53
System of units 34, 40

Theorem

of the change in angular momentum 46
of the change in kinetic energy 52, 54

Torque 51
Transient period 28
Translation 47
Turning moment 51

Uniform gravitational field 17
Unit system 34, 40
Variable force 10
Vibration 23

amplitude of 24, 29
angular frequency of 24
centre of 24

circular frequency of 24
damped 25, 26

forced 27, 28, 30

free 23

frequency of 24

natural 28

period of 24, 26

phase of 24

steady state forced 28
damped forced 27

Virtual

displacement 80
work, principle 82

Weight 12

of the change in linear momentum 41,43  Work, done by 48

of the motion of center of mass 40
parallel-axis 36

Theoretical mechanics 10

Third law of dynamics 12

Time initial 16

a conservative force 50
an elastic force 50

a force 48

a force of friction 51
gravity force 12
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