Cambridge University Press

978-1-108-01925-5 - History of the Inductive Sciences: From the Earliest
to the Present Times, Volume 2

William Whewell

Table of Contents

More information

CONTENTS

or

THE SECOND VOLUM L.

THE MECHANICAL SCIENCES.

BOOK VL
HISTORY OF MECHANICS, INCLUDING FLUID
MECHANICS.
Page
Introduction . . . . . . . . b
CrartERr I.—PRELUDE 10 THE EPocu oF (GALILEO.
Sect. 1. Prelude to the Science of Statics . . . 7
Sect. 2. Revival of the Scientific Idea of Pressure. Stevinus.

Equilibrium of Oblique Forces . . 14
Sect. 3. Prelude to the Science of Dynamics. Attempts at

the First Law of Motion . . . 17
Cuaprer II.—Inpuctive Eroca oF GaLiLEo. DIscOvVERY

or THE LAaws oF MotioN iN SivpPLE CASEs.

Sect. 1. Establishment of the First Law of Motion . . 22
Sect. 2. Formation and Application of the Notion of Acce-

lerating Force. Laws of Falling Bodies . 26
Sect. 3. Establishment of the Second Law of Motion. Cur-

vilinear Motions . . . . . 36
Sect. 4. Generalisation of the Laws of Equilibrium. Prin-

ciple of Virtual Velocities . . 39
Sect. 5. Attempts at the Third Law of Motion. Notion of

Momentum . . . . . . 44

CrapPTER 1II.—SEQUEL 10 THE EPoCcH OF GaLILEO. PERIOD
or VERIFICATION AND DEpUCTION . . 52

CuAPTER 1V.—DiscoveryY oF THE MEcHANICAL PRINCIPLES

oF FLuIps.
Sect. 1. Rediscovery of the Laws of Equilibrium of Fluids 61
Sect. 2. Discovery of the Laws of Motion of Fluids . 67
VOL. II. a

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9781108019255

Cambridge University Press

978-1-108-01925-5 - History of the Inductive Sciences: From the Earliest

to the Present Times, Volume 2
William Whewell

Table of Contents

More information

vi CONTENTS OF THE SECOND VOLUME.

CHAPTER V.—GENERALISATION OF THE PRINCIPLES OF

MECHANICS.

Sect. 1. Generalisation of the Second Law of Motion.

tral Forces

Sect. 2. Generalisation of the Thu'd Law of MOthIl

tre of Oscillation. Huyghens .

Page

Cen-
72

Cen~
79

Cuarter VI.—SEQUEL oF THE GENERALISATION OF THE PRIN-
c1pLEs oF MEcHANICS. PERIoD oF MAaTHEMATICAL DEDUC-

TION. ANALYTICAL MECHANICS. 91
1. Geometrical Mechanics. Newton, &c. 92
2. Analytical Mechanics. Euler 93
3. Mechanical Problems . . 94
4. D’Alembert’s Principle . . 96
5. Motion in Resisting Media. Ballistics 97
6. Constellation of Mathematicians . 98
7. The Problem of Three Bodies 100
8. Mécanique Céleste, &c. 106
9. Precession. Motion of Rigid Bodles 108

10. Vibrating Strings . . . 110
11. Equilibrium of Fluids. Figure of the Earth. Tides 111
12. Capillary Action . 113
13. Motion of Fluids 114
14. Various General Mechanical P11nc1ples 118

15. Analytical Generality. Connexion of Statics and Dy-
namics . 119
Note on Leonardo da Vinei 122

BOOK VII
HISTORY OF PHYSICAL ASTRONOMY.
CuaPTER I.—PRELUDE 10 THE INDUCTIVE EPoOCH OF

Newron 127

Cuaprer 11.—THE INpucTivE EPocr or NEwToN. Disco-

VERY OF THE UNIVERSAL GRAVITATION OF MaTTER, Ac-

CORDING T0 THE LAW OF THE INVERSE SQUARE oF THE

Disrance . . . 152

1. Sun’s Force on Different Planets . . 153
2. Force in Different Points of an Orbit 154

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9781108019255

Cambridge University Press

978-1-108-01925-5 - History of the Inductive Sciences: From the Earliest
to the Present Times, Volume 2

William Whewell

Table of Contents

More information
CONTENTS OF THE SECOND VOLUME. vii
Page
3. Moon’s Gravity to the Earth . . 157
4. Mutual Attraction of all the Celestial Bodles . . 163
5. Particles of Matter . . 173
Reflections on the Discovery . . . . . 180
Character of Newton . . . . . 183

Cuarrer 111.—SEQUEL To THE EPocH oF NEwWTON. RECEP-
TION OF THE NEWTONIAN THEORY.

Sect. 1. General Remarks . . . . 188
Sect. 2. Reception of the Newtonian Themy in England . 190
Sect. 3. abroad . 198

CiapTer IV.—SEQUEL To THE Epocit oF NEWTON, CONTI-
NUED. VERIFICATION AND COMPLETION OF THE NEWTO-
Ni1aN THEORY.

Sect. 1. Division of the Subject . 206
Sect. 2. Application of the Newtonian Theony to the Moon 207
Sect. 3. to the Planets,
Satellites, and Earth . . . . 216
Scet. 4. to Secular
Incqualities . . . . . 225
Sect. 5. to the New
Planets . . . . . . . 229
Secl. 6. to Comets . 236
Sect. 7. to the Figure
of the Earth . . 240
Sect. 8. Confirmation of the Newtonian Theox y by L‘q)eu-
ments on Attraction . 245

Sect. 9. Application of the Newtonian Theory to the Tldes 246

CuAPTER V.—DISCOVERIES ADDED TO THE NEWTONIAN

TaEORY.
Sect. 1. Tables of Astronomical Refraction . . 254
Sect. 2. Discovery of the Velocity of Light. Romer . 257
Sect. 3. Discovery of Aberration. Bradley . . 258
Sect. 4. Discovery of Nutation . . . 260
Sect. 5. Discovery of the Laws of Doub]e Sms The two
Herschels . . . . . . 262

@ 2

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9781108019255

Cambridge University Press

978-1-108-01925-5 - History of the Inductive Sciences: From the Earliest
to the Present Times, Volume 2

William Whewell

Table of Contents

More information

Viii CONTENTS OF THE SECOND VOLUME.

CuaprTER VI.—THE INSTRUMENTS AND AIDS OF ASTRONOMY
DURING THE NEWTONIAN PERIOD.

Page
Sect. 1. Instruments . . . . . . . 266
Sect. 2. Observatories . . . . . . 275
Sect. 8. Scientific Societies . . . . . . 278
Sect. 4. Patrons of Astronomy . . . . 280
Sect. 5. Astronomical Expeditions . . . . 282
Sect. 6. Present State of Astronomy . . . 283

THE SECONDARY MECHANICAL SCIENCES.

BOOK VIII.
HISTORY OF ACOUSTICS.
Introduction . . . . . . . 203
CuAPTER I.—PRELUDE To THE SoLUTION oF PROBLEMS IN
Acoustics . . . . 295
CraprTER I1.—PROBLEM OF THE VIBRATIONS OF STRINGS . 302

Crarrer I11.—ProBLEM oF THE PropacaTioN oF Sounp 310

CoaprTeER IV.—PROBLEM OF DIFFERENT SOUNDS OF THE
SAME STRING . . . . 317

CHAPTER V.—PROBLEM oF THE Sounps oF Prres . 321

CuAPTER VI.—PROBLEM OF DIFFERENT MODES OF VIBRATION
oF Bopies in GENERAL . . 325

BOOK IX.
HISTORY OF OPTICS, FORMAL AND PIIYSICAL.

Introduction . . . . . . . 359

FORMAL OPTICS.

CraprEr I—PRIMARY INDUCTION OF OpTics. Ravs op
LicaT AND Laws or REFLECTION . , 342

CuarTER II.—Discovery oF T0E Liw oF REFRACTION 344

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9781108019255

Cambridge University Press

978-1-108-01925-5 - History of the Inductive Sciences: From the Earliest
to the Present Times, Volume 2

William Whewell

Table of Contents

More information

CONTENTS OF THE SECOND VOLUME. ix
Page
Craprer III.—Discovery or Tt Law oF DispErsion
BY REFRACTION . . . 349
CHAPTER IV.—DiscovERY OF ACHROMATISM . . . 362

Cuaprir V.—~DiscoveEry oF THE Laws oF DouBLE RE-
FRACTION . . . . 366

CuapTER VI.—DiscovERY oF THE Laws oF PorLarizaTion 372

Cuaprter VIIL.—Discovery or THE Laws or THE CoLoURs
or Tarx PrLaTEs . . . 378

CuapteEr VIII.—ATrroyers To DiscovEr tuE LAws oF
OTHER PHENOMENA . . . 381

CaaprTER I1X.—Di1scoveEry oF THE Laws oF PHENOMENA
or DrporLarizep Licut . . . 384

PHYSICAL OPTICS.

CaAPTER X.—PRrELUDE TO THE Epocur or YouNG AND
FRrRESNEL . . . . 390

Cuarter XI.—ErocH or Youna aND FRESNEL.

Sect. 1. Introduction . 402
Sect. 2. Explanation of the Penodlcal Colouls of Thm

Plates and Shadows by the Undulatory Theory 404
Sect. 3. Explanation of Double Refraction by the Undu-

latory Theory . 412
Sect. 4. Explanation of Polalua,tlon by the Undulatoxy

Theory . 415
Sect. 5. Explanation of D1polanzatxon by the Undulatory

Theory . . . . . . 424

CuaprTER XIT.—SEQUEL TO THE EPOoCcH OF YOUNG AND
FRESNEL. RECEPTION OF THE UNDULATORY THEORY . 430

Cuarrer XIII.—CoONFIRMATION AND EXTENSION OF THE

Un~puratory Tnrory. . . . 442
1. Double Refraction of Compressed Glass . . 443
2. Circular Polarization . . . . . o444

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9781108019255

Cambridge University Press
978-1-108-01925-5 - History of the Inductive Sciences: From the Earliest
to the Present Times, Volume 2

William Whewell
Table of Contents
More information
X CONTENTS OF THE SECOND VOLUME.
Page
3. Elliptical Polarization in Quartz 447
4. Differential Equations of Elliptical Polanzatlon 448
5. Elliptical Polarization of Metals . . 449
6. Newton’s Rings by Polarized nght 450
7. Conical Refraction 451
8. Fringes of Shadows 451
9. Objections to the Theory . . 452
10. Dispersion, on the Undulatory Theory 453
11. Conclusion . . R . . 457
BOOK X.

HISTORY OF THERMOTICS AND ATMOLOGY.
Introduction 465
THERMOTICS PROPER.

Cuarrer 1.—THE DocrriNes or CONDUCTION AND
RapraTion.

Sect. 1. Introduction of the Doctrine of Conduction 468
Sect. 2. Radiation 472

Sect. 3. Verification of the Doctrines of Conduction and
Radiation 475
Sect. 4. The Geological and Cosmologlcal APP]ICdthH of
Thermotics . . 476
). Effect of Solar Heat on the E'ufh 477
2. Climate 479
3. Temperature of the Interxol of the Ea1 th 481
4. Heat of the Planetary Spaces 484
Sect. 5. Correction of Newton’s Law of Cooling . 485
Sect. 6. Other Laws of Phenomena with 1'espect to Radi-
ation . . 488
Sect. 7. Fourier’s Theory of Radlant Heat 489
Sect. 8. Discovery of the Polarization of Heat 492

Caaprrer II.—THE Laws or CHANGES 0CCASIONED BY HEAT.

Sect.

Sect.
Sect.

Gay-Lussac . . .
2. Specific Heat. Change of Consistence .
3. The Doctrine of Latent Heat

1. The Law of Expansion of Gases. Dalton and

496
498
499

© in this web service Cambridge University Press

www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9781108019255

Cambridge University Press

978-1-108-01925-5 - History of the Inductive Sciences: From the Earliest
to the Present Times, Volume 2

William Whewell

Table of Contents

More information

CONTENTS OF THE SECOND VOLUME. x1
ATMOLOGY .

Cuaprer IIL.—THE RELATION OF VAPOUR AND AIR.
Page
Sect. 1. Prelude to Dalton’s Doctrine of Evaporation . 501
Sect. 2. Dalton’s Doctrine of Evaporation . 509

Sect. 3. Determination of the Laws of the Elastlc chu
of Steam . . 514

Sect. 4. Consequences of the Doctnne of Evapomtwn
Explanation of Rain, Dew, and Clouds . 518
Craprrer 1V.—Puysican Tueories oF HraT . . 524
Thermotical Theories . . . . . . . 525
Atmological Theories . . . . . . 529
Conclusion . . . . . . . . 533

© in this web service Cambridge University Press www.cambridge.org



http://www.cambridge.org
http://www.cambridge.org
http://www.cambridge.org/9781108019255

