537

INDEX

Absolute acceleration, 59; force, 135;
motion, 69; time, 69; value of a vector, 1;
velocity, 56.

Acceleration, 36; absolute, 59; angular, 45;
gravitational, 74; normal, 40; of Coriolis,
60; of transport, 59; relative, 59; tangen-
tial, 40.

Action and reaction, law of, 73.

Actual motion, 512.

Advancing motion, 54, 318.

Amplitude, 111.

Angular acceleration, 43; momentum, 198,
200; velocity, 45, 320.

Anomaly, eccentric, 90; mean, 92; true, 91.

Arc coordinate, 34.

Arm of force, 233.

Atwood’s machine, 193.

Average velocity, 35.

Axes of inertia, central, 164; principal, 163.

Axial field, 102,

Axis, central, 27, 334; of a field, 102; of
rotation, 308 ,324; of twist, 318.

Balance, 275; decimal, 294,
Binet’s formula 87,
Boundary position, 420.

Cardan’s suspension, 412.

Carnot’s theorem, 9.

Catenary, 305.

Central axis, 27, 334; axes of inertia, 164;
ellipsoid of inertia, 164; field, 85, 101;
motion, 85; plane, 164; system, 20.

Centre, 20; of forces, 238; of instantaneous
accelerations, 358; of instantaneous rota-
tion, 326; of gravity (of mass), 152, 171;
of motion, 85; of oscillation, 377; of
percussion, 384; of pressure, 260; of
reduction, 24; of symmetry, 156; of a
field, 85, 101; of a system, 28.

Centrifugal force, 135.

Chain 302,

Chasles’ theorem, 315.

Coefficient, of dynamic friction, 367; of
gtatic friction, 268,

C. g. s. system, 74.

Comparative motion, 505.

Components, radial, 47; of a vector, 2;
transverse, 47.

Compound centrifugal force, 135; motion,
58.

Compound pendulum, 376.

Compression, 289.

Concentrated mass, 158.

Condition, of moment, 246; of projections,
246.

Cone, of friction, 268.

Cone of instantaneous axes, fixed, 339;
moving, 339.

Conservative field, 97, 210.

Constant field, 100,

Constrained body, 257; material point, 121;
system, 189.

Constraints, 121, 189, 257; dependent on
time, 467; in a finite form, 420, 467.

Coordinate, arc, 34.

Coordinate system, left (right) handed, 2.

Coordinates, cyclic, 489; Lagrange’s gene-
ralized, 452; natural, 452.

Coriolis, acceleration of, 60; force of, 135.

Cremona force diagram, 299.

Curve of instantaneous centres, 338.

Cyecloid, 44.

D’Alembert’s principle 73, 188.

Damped harmonic motion, 114.

Decimal balance, 294.

Degrees of freedom, 421, 467.

Density, 167; linear, surface, 169.

Diagram, 34; of velocities, 446.

Difference of the vectors, 4.

Directional plane, 273, 312.

Dimension, 50.

Dirichlet’s theorem, 119.

Digplacement, 384; impossible, 422; of a
body, 307; parallel. 307; possible, 422;
virtual, 423, 469, 470; of a system, 425.

Displacement vector, 307.

Division of a vector by a number, 5.

Dynamometer, 75,
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Elastic force, 110, 113.

Element, of avea, 168; of length, 169; of
volume, 168.

Ellipse of inertia, 167.

Ellipsoid of inertia, 163; central, 164.

Energy, kinetic, 105, 214; potential, 105,
216; total, 105, 216.

Equation, homogeneous, 534; characteris-
tic, 534.

Equilibrium, 73, 187; of a rigid body, 234;
stable, 119, 132; unstable, 119.

Equipollent systems, 21; vectors, 2.

Euler’s angles, 355; equations, 397.

External forces, 187, 232, 287.

Field, axial, 102; axis of, 102; central,
centre of the, 85, 101; conservative

(potential), 97, 210; constant, 100.

Force, absolute, 135; arm of, 233; bending,
283; centrifugal (of transport), 135;
compound centrifugal (of Coriolis), 135;
elastic, 110, 113; line of, 96; of inertia,
73; of perturbation, 225; relative, 135;
shearing (bending), 285; vorhof, 94, 208.

Force couple, 237.

Force diagram, Cremona, 299; reciprocal,
300.

Force field, 77, 96, 210.

Force function, 97, 211.

Forces, centre of, 238; external, 187, 232,
287; generalized, 456; internal, 187, 231,
287; moment of, 234; plane system of,
238; polygon of, 250.

Foucault’s pendulum, 148.

Frame, plane, 295; space, 294; statically
determinate, 294.

Friction, 121, 122, 259, 366; dynamic
coefficient of, 367; static coefficient of,
268; cone of, 268,

Generalized forces, 456; impulses, 498; po-
tential, 498.

Geodesics, 522.

Graph, 34.

Graphical statics, 249.

Gravitational acceleration, 74.

Gravity, centre of, 152, 171.

Guldin’s rules, 174.

Gyration, radius of, 158.

Hamilton’s, function, 499; canonical equa-
tions, 499; principle, 516.

Harmonic motion, damped, 114; plane, 113;
simple, 110.

Helical motion, 55.

Helix, 336.

Hodograph, 39.

Holder’s transformation, 529.

Holonomic constraints, bilateral, 419; uni-
lateral, 420,
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Holonomic system, 466.
Holonomo-scleronomic system, 420.

Independent parameters, 452.

Inertia, central axes of, 164; central el-
lipsoid of, 164; ellipse of, 167; ellipsoid
of, 163; force of, 73; law of, 72; moment
of, 157; principal axes of, 163; product
of, 157, 166; total moment of, 157; total
product of, 157.

Inertial frame, 69.

Instantaneous, advancing motion, 323; an-
gular velocity vector, 324; axis of rota-
tion, 324; centre of rotation, 326; mo-
tion, 323; rotation, 324; twist (screw
motion), 334; veloeity of an advancing
motion, 323.

Integral variational principles, 513.

Internal forces, 187, 231, 287.

Joints, 289.
Jolly’s balance, 89.

Kepler’s equation, 92; laws, 87.
Kinematical method, 445.
Kinetic energy, 105, 214.
Konig’s theorem, 215.

Lagrange’s equations, of the first kind, 481;
of the second kind, 486.

Lagrange’s, generalized coordinates, 452;
multipliers, 448.

Law, of composition of displacements, 308;
of composition and resolution of forces,
236; of universal gravitation, 89.

Lead of helix, 336.

Lever, 274.

Line of nodes, 354.

Links, 302.

Lissajous’ curves, 118.

Mass, centro of, 152, 171; concentrated,
158.

Material point, 71; constrained, uncon-
strained, 121.

Mathematical pendulum, 129.

Maupertuis’ principle, 530.

Metric gravitational system of units, 75.

Moment, of a system (total), 19; of a vector,
15, 18; of forces, 234; of inertia; 157;
momentuin  see  Angular momentum;
statical, 151, 169, 171.

Momentum, 72, 360; angular, 198, 200; of
a system (total), 195.

Motion, actual, 512; absolute, 69; ad-
vaeing, 54, 318; central, 85; compara-
tive, 505; compatible with the con-
straints, 512; compound, 58; helical, 55;
instantancous, 323; plane, 310; quan-
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tity of, 72; relative, 65; resultant, 342;
rolling, 337, 338; screw, 334; sliding, 338;
uniform, 38, 42; uniformly accelerated,
43.

Multipliers of Lagrange, 448.

Natural coordinates, 452.

Newton’s equations, 79, 186.

Nodes, 295; line of, 354.
Non-holonomic system, 468.

Normal acceleration, 40.

Normal reaction, 259, 366.

Number of degrees of freedom, 421, 467.

Parallel system, 21.

Path, 34.

Perfectly rough surface, 367.

Period, 115.

Perturbation, force of, 225.

Plane, central, 164; of symmetry, 156,

Plane harmonic motion, 1183.

Plane system, 21, 155.

Point, material, 71; spherical, 164.

Potential, 97, 211.

Potential, energy, 105, 216; field. 97, 210;
surfaces, 99,

Product, of inertia, 157, 166; scalar, 7;
vector, 9.

Principal axes of inertia, 163.

Principle of conservation, of energy, 216;
of moment of momentum (of areas), 85,
202, 203; of momentum, 196.

Principle, of equivalence of work and of
kinetic energy, 479; of the least action
(Maupertuis’), 530; of virtual work, 436.

Problems statically indeterminate, 247.

Projection, condition of, 246; of a vector,
2, 8; range of the, 82.

Quantity of motion see Momentum,

Radial components, 47.

Radius of gyration, 158.

Radius vector, 46.

Reaction, 121, 189, 257; normal, tangon-
tial, 121, 122, 259.

Reciprocal force diagram, 300.

Reduced length of pendulum, 376.

Reduction theorem, 24.

Redundant bar, 295.

Relative, aceeleration, 59; force, 135; mo-
tion, 65; velocity, 56, 68; work, 138.

Resultant, 25; compressive (tensile), 285;
motion, 58, 342,

Reversible virtual displacement, 427.

Rheonomic system, 467.

Rigid body, 231.

Rigid system, 190.

Rolling motion, 337, 338,
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Rope, 303.

Rotation, about an axis, 320; about a line,
308; about a point, 311; angle of, 309;
axis of, 308, 324; instantaneous, 324.

Scalar, 1.

Scalar product, 7.

Serew motion, 334.

Shearing (bending) force, 285.

Skew vectors, 21,

Sliding motion, 338.

Smooth, bodies, 259; joints, 289.

Spherical point, 164.

Stable equilibrium, 119, 132,

Static coefficient of friction, 268.

Statical moment, 151, 169, 170, 171.

Statically, determinate frame, 297; inde-
terminate problems, 277.

Steady precession, 349.

Stress, 285, 289.

Stress field, 96.

String polygon, 251.

Support, 260.

Surface density, 169.

Surface of central axes, fixed, 339; moving,
339.

System, central, 20; centre of, 28; c. g. s.,
74; constrained, 189; displacement of a,
425; equipollent to zero, 22; holonomie,
466; holonomo-scleronomic, 420; mo-
ment of, 1% non-holonomic, 468; of
points, 151; parallel, 21; plane, 21, 155;
rheonomie, 467; rigid, 190; scleronomic,
466; virtual displacement of a, 425.

Systems, equipollent, 21.

Tangential acceleration, 40.

Tensile resultant, 285.

Tension, 289; of a cable, 304; of a string,
261.

Time, absolute, 69.

Times of return, 115.

Total energy, 105, 206; mass, 152; moment,
19; moment of inertia, 157; momentum,
195; product of inertia, 157.

Trajectory, 34.

Translation, 307.

Transverse components, 47.

Trusses, 294.

Twist, axis of, 318; instantaneous, 334.

Twisting moment, 285.

Unconstrained point, 121.
Uniform motion, 38, 42.
Uniformly accelerated motion, 43.
Unit vector, 7.

Universal gravitation, law of, 89,
Unstable equilibrium, 119,
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Variation, of a compound function, 509; of
the dependent variable, 505; of & func-
tion, 505, 509; of the independent vari-
able, 505; of an integral, 506, 510; of
time, 524; together with the variation
of time, 524, 526, 527; without the vari-
ation of time, 506, 509.

Variational (integral) principles, 513.

Vector, 1; absolute value of, 1; components
of, 2; moment of, 15; point. of application
of, 1; position of, 2; projection of, 2, 8.

Vector couple, 23.

Vector function, 13.

Vector product, 9.

Velocity, 35; absolute, 56; angular, 45, 320;
areal, 47; average, 35; impossible, 422;
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of transport, 56, 334; possible, 422; rela-
tive, 56.

Virtual displacement, of a point, 423, 469,
470; of a system, 425, 471; reversible,
427.

Virtual work, 434; principle of, 436.

Weight, 74, 240.

Work, 94, 208; principle of virtual, 436;
relative, 138.

‘Wrench, 27.

Zero couple, 237.
Zero forcee, 70,
Zero vector, 1.



