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VOLUME EDITOR’S IN TRODUCTION

This set of selections comes from Du Châtelet’s major work of natu-
ral philosophy, the Foundations of Physics, published in Paris in 1740 

when she was just  thirty- four. “Natural philosophy” is a phrase coined in 
 seventeenth- century England. Like Du Châtelet, the “natural philosopher” 
sought to describe not only the mechanics of the natural world but also the 
fi rst causes of phenomena such as motion and gravity, and the role of God. 
The French used three words to describe those who excelled in this kind 
of knowledge: philosophe [philosopher], géomètre [mathematician], and physicien 
[physicist]. Du Châtelet’s letter to her bookseller and publisher, Laurent Fran-
çois Prault, included in this collection, gives some idea of the scope of her 
reading as she worked to become profi cient in each of these categories.

Du Châtelet had three purposes in writing the Foundations. First, as she 
explained in her preface, she decried the lack of an adequate text in “natural 
philosophy,” a problem she encountered when she took over the mathemat-
ical and scientifi c education of her son. Second, she wished to give New-
tonian mechanics the metaphysical foundations the Englishman had failed 
to sort out. Voltaire’s recently published Elements of the Philosophy of Newton on 
which she had collaborated, she described as too “narrow” in its scope. It had 
not solved what she and many Continental critics of the Englishman saw as 
his theory’s principal weakness: it offered no metaphysical, causal explana-
tions for the phenomenon of attraction, how and why it worked as it did. 
Voltaire, like so many Newtonians, fell back on the inconclusive phrases of 
Newton’s “General Scholium,” references to a God, and to an ethereal me-
dium fi lling the universe.1

1. In the “General Scholium” at the end of Book III of the Principia, after a general description 
of the attributes of God to whom he ascribes design and governance of “this most elegant sys-
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Third, Du Châtelet had found that she disagreed with certain key ideas 
presented by Newton and his followers and, in her desire to arrive at “the 
truth,” she could not leave these uncontested and uncorrected. For example, 
in her chapter IV, she defended the use of hypothesis in science, a method, 
she explained, that made possible all of the advances in  seventeenth-  and 
 eighteenth- century knowledge of the universe, and, it must be noted, subse-
quent discoveries in the nineteenth and twentieth centuries as well.2 It was, 
as she described it, the scaffolding of a building, useless when completed, 
but essential to its construction. In her chapter XXI, Du Châtelet returned to 
the subject that had occasioned her corrections to her Dissertation on the Na-
ture of Fire, the nature of force in collisions. Now, in the fi nal chapter of the 
Foundations, she wrote at length on this subject, disputing with Jean- Jacques 
Dortous de Mairan by name, a leading member of the Royal Academy of 
Sciences, and defending the Leibnizian formula that she had fi rst read about 
in the 1724 and 1726 Academy memoirs by the Swiss mathematician, Mau-
pertuis’ mentor, Johann Bernoulli.

Du Châtelet had a version of the Foundations ready for the printer by 
the fall of 1738.3 Then, abruptly, she instructed her publisher, Prault, to 
stop. She had discovered in the translations of Christian Wolff’s writings 
sent to her and Voltaire by Frederick of Prussia the metaphysical underpin-
ning she sought. Wolff described Leibniz’s “law of suffi cient reason,” that, 
in her words “shows that one thing is preferable to the other.” In combina-
tion with the law forbidding contradictions and those mandating indiscern-
ible differences and continuity in nature, it was “the thread which can guide 
us in the labyrinths of error which the human spirit has built to have the 
pleasure of being led astray.” Thus, this law formed the basis of all certain 
knowledge in physics, “a compass capable of leading us in the moving sands 

tem” of the cosmos, he speaks of attraction but gives as its cause an unnamed “force.” In the 
concluding paragraph he avoids the issue altogether: “And it is enough that gravity really exists 
and acts according to the laws that we have set forth and is suffi cient to explain all the motions 
of the heavenly bodies and of our sea.” Isaac Newton, Principia: Mathematical Principles of Natural 
Philosophy, trans. I. Bernard Cohen and Anne Whitman, assisted by Julia Budenz (Berkeley: Uni-
versity of California Press, 1999), 940–43.

2. Newton’s followers took a negative view of hypothesis based on one sentence of his “Gen-
eral Scholium.” For discussion of this sentence and its subsequent translation and interpreta-
tion, see Cohen, “A Guide to Newton’s Principia,” in Newton, Principia, trans. Cohen and Whit-
man, 275–77. 

3. Du Châtelet intended a second volume for the Foundations. Chapters “On Liberty” (or free 
will),” “Essay on Optics,” and “Reasoned Grammar” exist in manuscript in the Voltaire Collec-
tion of the St. Petersburg National Library. They, in turn, refer to others: on the soul, on light 
and color, on elasticity in matter. In all probability, the “description of the planetary world” 
that she mentions in the Foundations became chapter 1 of the commentary that accompanied 
her translation of Newton’s Principia.
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of this science.” These four premises became the strict rules of reasoning 
that she uses, for example, in chapter VII to deduce the nature of matter. Du 
Châtelet also expected the law of suffi cient reason to govern human behav-
ior. She could not imagine a person making a decision without a suffi cient 
reason for, say, standing, sitting, or lying down. She even assumed that the 
Creator must choose to follow these logical imperatives. Otherwise all in 
the universe would be accident, unstable, similar to the world of dreams. No 
science, in the sense of certain knowledge, would be possible, for a balance 
might tilt in either direction regardless of the number of weights placed on 
one side or the other. The letters to Maupertuis chosen to accompany this 
selection show some of the issues she puzzled over and her method of re-
solving them.

The Foundations demonstrates Du Châtelet’s mastery of mathematics, in 
particular Descartes’ analytic geometry. Like many European physicists, she 
believed mathematics to be a more certain source of explanation and anal-
ogy than experiment. It was “the key to all discoveries” in nature. Given the 
irregularities in scientifi c apparatus, the variable capabilities of the person 
doing the procedure, and the unpredictable responses of those who ob-
served it, Du Châtelet was not alone in her skepticism about experiment 
as more than a means of demonstrating a known truth. In her day, the dif-
fi culties encountered in replicating Newton’s optical experiments were the 
classic example of these problems, as were the disputes over what could and 
could not be deduced about the nature of collisions from the varied efforts 
made to verify one explanation over another experimentally.4

To further her mathematical knowledge, Du Châtelet had engaged a 
tutor for herself, a Swiss mathematician and former student of Wolff recom-
mended to her by Bernoulli’s eldest son and by Maupertuis. Samuel König 
caused the fi rst of the two controversies surrounding the publication of the 
Foundations. As early as the fall of 1739, Du Châtelet found that she must an-
swer König’s charges that she had merely taken his dictation in the composi-
tion of the fi nal book. This she does in the letter to Johann Bernoulli II that 
precedes the selections from the Foundations. The second attack in the spring 
of 1741 came from Dortous de Mairan, newly appointed the secretary of the 
Academy of Sciences. Initially, he had thanked Du Châtelet for having sent 
him a copy of her book. Reading her fi nal chapter, the explicit attack on his 

4. For an idea of the problems associated with experiment, see Steven Shapin, “The House of 
Experiment in  Seventeenth-Century England,” in The Scientifi c Enterprise in Early Modern Europe, ed. 
Peter Dear (Chicago: University of Chicago Press, 1997), 273–304; Simon Schaffer, “Glass-
works: Newton’s Prisms and the Uses of Experiment,” in The Uses of Experiment: Studies in the Natu-
ral Sciences, ed. David Gooding, Trevor Pinch, and Simon Schaffer (New York: Cambridge Uni-
versity Press, 1989), 67–104.
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ideas, must have been an unwelcome surprise. Angered by the veiled sarcasm 
in which she had presented his views, he saw himself as the champion, not 
only of the Cartesian formula he had defended in 1728 against Bernoulli but 
also of the Academy of Sciences, now challenged by a young noblewoman. 
He quickly formulated a pamphlet that he distributed throughout the Re-
public of Letters that portrayed Du Châtelet as a silly coquette, seduced by 
Leibnizian ideas when she should have accepted those of men wiser and bet-
ter than she. Du Châtelet surprised him again, however, and answered his 
pamphlet point by point in a style contemporaries acknowledged was his 
equal in wit and daring. Probably at the insistence of his friends, Dortous de 
Mairan let the matter drop.5

The controversy, and the approval and acclaim for the Foundations from 
mathematicians and physicists in England, France and Germany—Wolff 
himself wrote a congratulatory letter to her—secured Du Châtelet’s reputa-
tion as a member of the elite, intellectual world of the Republic of Letters. 
For this translation, the fi rst 1740 edition was chosen both for its sponta-
neity and for the insights it offers about the evolution of her thoughts and 
skills. It is also the most readily accessible, as it is included in the Landmarks 
of Science microprints collection. Du Châtelet did complete a revised edi-
tion, noteworthy for its clearer focus and phrasing, published in 1742. It is 
this version that was immediately translated into German and Italian, both 
in 1743.

All of the letters are taken from the Besterman collection.

!
R EL ATED LET TERS

To  Pierre- Louis Moreau de Maupertuis 6

At Cirey, this 30th April [1738]

I would be inclined to believe, monsieur, that my last letter bored you so 
much, or that you found it so ridiculous, that you judge it not worthy of a 
response, if I did not receive on all sides assurances of the pleasure of having 

5. The subtlety of the contested point of physics and the method of argumentation explain 
why this amazing interchange is not among the selections translated for this collection. Du 
Châtelet was so proud of her efforts that she included both of their pamphlets with the revised 
version of her Dissertation on the Nature and Propagation of Fire published in 1744.

6. No. 122 in the Besterman collection, vol. 1, 220–21; D1486 in the Oeuvres complètes.
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you here soon. Now I cannot believe that you would wish to come and see 
someone to whom you would not write.

Meanwhile I awaited the insights I need from you. You undoubtedly will 
have found my question quite ridiculous when I asked you how it followed 
that the same quantity of motion could subsist in the universe, supposing 
that the force of bodies in motion is the product of their mass by the square 
of their speed. But you are the master in Israel and I am ignorant and seek to 
instruct myself trembling before you.

Since I wrote to you, I read what M. Leibniz gave in the Acta Eruditorum 
on forces vives, and I saw that he distinguished between the quantity of mo-
tion and the quantity of force; and then I found what I needed and I saw 
that I was only a stupid one, and that I ought not to have confused two very 
distinct things by making the forces the product of the mass by the square 
of the speeds. But the only thing that puzzles me at present is liberty, for 
in the end I believe myself free and I do not know if this quantity of force, 
which is always the same in the universe, does not destroy liberty. Initiating 
motion, is that not to produce in nature a force that did not exist? Now, if 
we have not the power to begin motion, we are not free.7 I beg you to en-
lighten me on this point.

I need your letter to relieve my impatience waiting for you. M. de V. 
asks me to assure you that he shares in this. We have made ourselves phi-
losophers to be worthy of you. I count on the pleasure of seeing you; then 
I will ask your pardon for all of my questions, and all of my importunities. 
You cannot imagine the pleasure that I will have to tell you myself the es-
teem and the affection I will hold for you all my life.

To  Pierre- Louis Moreau de Maupertuis8

19 November 1738

When I addressed myself to you, monsieur, about the changes that I wished 
to make to my memoir on fi re, I counted on addressing my friend, not a 
prize commissioner.9 I know full well that what I ask of you is not within the 

7. Du Châtelet’s quandary over the relationship between her initiated motion and the Leibni-
zian concept referred to here—that of a fi xed amount of force in the universe—shows the in-
terconnections for her between science and metaphysics. It was Newton’s position that force 
dissipated and was lost as a result of these collisions. He hypothesized that God would peri-
odically renew it.

8. No. 151 in the Besterman collection, vol. 1, 270–71; D1661 in the Oeuvres complètes.
9. Submissions were judged by members of the Academy who in theory remained anonymous, 
as did those who entered the prize competition. The winners were then published in Recueils, 
collections of prize essays, but often a number of years after the contest.
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letter of the law, but I also know that the letter kills and that the spirit vivi-
fi es. I am not asking for any change in the body of the work, for I sense very 
well that the Academy, having given its judgment on the memoir as it was 
presented, wants the public to see it in the same state, and that is only too 
just. But I only ask for the suppression of a footnote concerning forces vives, 
a subject entirely irrelevant to that of fi re, and surely this note had no infl u-
ence on the judgment of the Academy.10 That is why I addressed myself to 
you who know how I currently think on this matter, and who have enough 
justice to feel that what I ask has nothing to do with the honor of the Acad-
emy nor its commissioners. Besides, if you want to do me this service, I will 
be very much obliged to you; but I beg you not to speak of this letter either 
to the Academy or to M. de Réaumur.11

As you know nothing of my memoir, and you have promised to give 
me the pleasure of reading it, it is very easy for you to ask for it. Printing has 
not yet begun, and you will be able to judge for yourself the unimportance 
of what I have the honor to ask of you, but this bagatelle would be disagree-
able for me, since it is very sad to see, in the only work by me that will per-
haps ever be printed, a sentiment so opposed to my current ideas. If you are 
willing then, monsieur, to give me the pleasure of erasing this footnote (for 
it is not in the body of the work) you would do me a service that I will never 
forget. You will fi nd it in the fi rst part.

I would be delighted if you should want to tell me your sentiment on 
this work, but I imagine that you scarcely have the time, as your letters have 
become so rare since you arrived in Paris. I am perceptibly very distressed, 
for you well know the extreme pleasure they give me, but what annoys me 
most is that you no longer speak of coming here. However, if you keep your 
word to me, this happy time must be near. The impatience that I have for it 
equals the extreme affection you have inspired in me and the importance I 
attach to the advantage of being able to consult you myself and instructing 
myself in your company. M. de V., who shares all these sentiments with me, 
begs me to assure you of it.

I have been told that M. Du Fay took four rays from the crown of New-
ton.12 I am very curious to know the experiments that have led him to ad-
vance a proposition that must very much surprise all the people who know 

10. In the errata that she was allowed to submit, she changed a reference to Dortous de Mairan’s 
formula for force to that of Bernoulli. She had been reading Bernoulli and Leibniz on the nature 
of collisions and had changed her mind.

11. Du Châtelet was also negotiating indirectly with Réaumur, a leading academician.

12. Charles François de Cisternay Du Fay (1698–1739), a chemist and astronomer. Du Châte-
let described this experiment in a subsequent letter to Maupertuis and sent her own thoughts 
on “the formation of colors” to Du Fay.

You are reading copyrighted material published by the University of Chicago Press.  
Unauthorized posting, copying, or distributing of this work except as permitted under 
U.S. copyright law is illegal and injures the author and publisher.



 Foundat ions  o f  Phys ics  111

Newton’s Opticks and its accuracy. I am, however, convinced that he did not 
advance it without having strong proofs to establish it. I must confess that I 
am very curious about it and, above all, to know what you think of it. I have 
also been told that a man named M. de Gamaches, an abbé, wrote a book 
of physics in which he reconciled the fullness of Descartes’ universe and the 
void of Newton. This seems to me an odd enterprise. Do you know the au-
thor? As for the work, I do not know if he will dare speak to you about it.13

I implore you to be extremely discreet about this little review of Newton 
that I sent you, and about this footnote.14

Adieu, monsieur, be certain that when you want to see the people who 
love you and esteem you most, you must come to Cirey.

To Laurent François Prault 15

The 16th [?February 1739]

I am delighted, monsieur, that you should be a little exact; I rely on you so 
much for my library of physics, and I will shortly send you the books I want 
to dispose of. I rely on your probity, as you will be the master of prices. I ask 
you to let me know if the Academy of Sciences, that you found for sale, is all 
bound and how much this will amount to and if it would be necessary to pay 
right away.16 I also want the Philosophical Transactions, the République des lettres 
[Republic of Letters] up to the death of Bayle, and all the books of phys-
ics that you come across.17 As I remember them, I will put them on a card 
and send the list to you. I have the Opticks of Newton, Rohault commented 
on by Clarke, Whiston, La Figure de la terre [The Shape of the Earth], Figure 
des astres [Shape of the Celestial Bodies], Musschenbroek Physique [Physics], 

13. Etienne Simon de Gamaches was a confi rmed Cartesian, as demonstrated in his Astronomie 
physique [Astronomy of Physics] (1740).

14. Du Châtelet wrote a not altogether positive letter about Voltaire’s book on Newton, pub-
lished in the Journal des savants, in September 1738. Both this review and the footnote she in-
sisted be added to her Dissertation on Fire showed that she did not accept Newton’s ideas as com-
pletely as Voltaire did.

15. No. 186 in the Besterman collection, vol. 1, 328–31; D1885 in the Oeuvres complètes. Note 
that Prault was Du Châtelet’s publisher for her Foundations.
16. Du Châtelet is probably thinking of the Memoirs of the Academy published periodically 
and containing the essays that won the yearly prizes. In this era most books appeared as pages 
bound between plain cardboard covers. The buyer instructed the book dealer to bind whatever 
had been bought in a particular way, and at a specifi c price depending on the covers used.

17. The London Royal Society published its Philosophical Transactions, or papers presented to the 
Society; Pierre Bayle (1647–1706) was most famous for his Dictionnaire historique et critique [His-
torical and Critical Dictionary] and was briefl y editor of the République des lettres, a learned jour-
nal of the seventeenth century.
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’sGravesande Physique [Physics], Clarke, the Entretiens physiques [Conversa-
tions on Physics] of Father Renaut for what they are worth, Euclid, Pardies, 
Malezieu, Application de l’algèbre à la géométrie [Application of Algebra to Geom-
etry] by Guisnée, the Sections coniques [Conical Sections] of M. de L’Hôpital, 
the Mathématiques universelles [Universal Mathematics] and the Oeuvres [Works] 
of Descartes.18 That is about all. Please look for me for the Principia mathemat-
ica [Mathematical Principles] of M. Newton, a nice edition, and have them 
bound for me in red leather, gilt- edged, at your earliest convenience; I will 
be very obliged to you.

I assure you that I am very grateful for your two cartons, I know that it 
has been a burden, but think a little of the time one has had; it is impossible 
that something might not be missed, above all in a book where each word 
must be carefully weighed.19 M. de V. is very pleased with you and loves you 
very much. If all book dealers were like you he would be happier. In the end 
there is always more to be gained from being an honest man, above all in a 
business where trust and reputation attract a thousand deals that one would 
not entrust to another. Rest assured that on all occasions when I can please 
you, I will not fail to do so. I am your servant with a great desire to have my library 
entirely fi ll’d, that is, entirely fi nish’d of good books of your magazine.20

I reread your letter and I fi nd there that the collection of the Academy 
goes for six hundred livres.21 The only question is the time of payment. I ask 

18. This is the most explicit description known of Du Châtelet’s library at this key time in her 
self-education. Samuel Clarke (1675–1729) annotated Rohault’s work so as to make it a text-
book of Newtonian not Cartesian physics, as it had been originally. William Whiston (1667–
1752) was a follower of Newton who wrote on the predictability of comets. La Figure de la terre 
and the Figure des astres are both by Maupertuis. The work by Musschenbroek had been trans-
lated into French, the ’sGravesande would be the Latin edition. The “Clarke” may be a reference 
to the  Leibniz-Clarke debate published in French and English in 1717. Father Noël Regnault 
wrote the Entretiens physiques d’Ariste et d’Eudoxe (1729) as a popular introduction to physics. The 
rest of the list consists of books of mathematics by the leading mathematicians of  seventeenth- 
and early  eighteenth-century France. The Application de l’algèbre by Guisnée was Du Châtelet’s 
fi rst textbook, recommended by Maupertuis. Guillaume François Antoine de L’Hôpital, the 
Marquis de L’Hôpital was one of the fi rst French mathematicians to study Leibnizian calculus. 

19. Du Châtelet is probably referring to the Foundations.
20. Although Du Châtelet could translate English into French and spoke it well, writing it still 
required practice. Note the common mistakes easily made in going from one to another lan-
guage: of sound, “mi” for “my”; of presumed agreement between subjects and their adjectives 
as in French for “goods books”; and her assumption that “magazine” in English would mean 
the same as “magasin” in French. In French these last mistakes are known as “faux amis,” “false 
friends,” who mislead by their similarity to the other language. 

21. The livre was the basic unit of French currency; half a livre was an average daily wage for a 
laborer in Paris.
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you to send them to M. Robert; he tells me that he saw no one coming on 
your behalf. Leave a bill, for I believe him to have a poor memory.

I await with impatience the collection by Saurin and thank you for the 
box from the stage coach. M. de V. wanted to send you back Cassandre.22 It is 
true that it is in my new books, but I wanted to keep it because I had asked 
for it. Please make a separate list of the books you send me.

Also send the Keill as soon as you have it.23

To Johann Bernoulli II 24

In Paris, at the hôtel de Richelieu, this 15th of September [1739]

I am convinced monsieur, that you do not believe me capable of being in 
Paris for a month and of waiting all that time before answering you. But I 
beg you to have a good enough opinion of me to be convinced that there 
is no pleasure in this turbulent city more agreeable than correspondence 
with you.

I saw M. de Mairan, and I confess I very much feared this fi rst meeting; 
however, it went marvelously. We dined together and he had no questions 
about any kind of force. I also dined with M. de Fontenelle and M. de Ré-
aumur. I believe that they are a little ashamed of the foreign associate they 
have just chosen, but I dare not speak to them of that, for fear of offending 
their pride.25

M. de Maupertuis has at last returned to us. He will make in Paris the 
observations he ought to have made at Malvoisine, where they did not fi nd a 
single stone at the time of M. Picard.26 We have talked much about you, and 
we would like you to be here. It is a wish I make everywhere I am.

As for M. König, he is becoming more unreasonable every day about 

22. Jacques Saurin’s Discours historiques, critiques . . . sur les événemens les plus mémorables du vieux et du 
nouveau testament [Historical, Critical . . . Discourses on the Most Memorable Events of the Old 
and New Testament] (1720–39) was probably part of their readings on the Bible. Cassandre was 
a novel by Gautier de Costes La Calprenède (1609?–1667).

23. John Keill used his lectures as the basis of one of the earliest and best-known textbooks on 
Newton (published in 1701).

24. No. 221 in the Besterman collection, vol. 1, 376–78; D2073 in the Oeuvres complètes.
25. Du Châtelet had made an issue about changing her reference to Dortous de Mairan’s views 
on the nature of collisions in her Dissertation on Fire when the Academy agreed to publish it. 
Clairaut had nominated König as a foreign associate of the Academy of Sciences. Fontenelle 
and Réaumur were the principal leaders if not always presiding offi cers of the Academy.

26. Jean Picard (1620–1682) was a famous French astronomer, but the reference to him in this 
bit of mockery of Maupertuis is not clear.
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his departure, and I no longer hope to keep him here. I even believe that he 
will not go back to Brussels with me. I cannot guess what his purpose was in 
coming into my household, for even if I had been an angel, it would have 
been impossible in three months of travel and business affairs to learn what 
I wished to know. I took in his brother, who is being raised at Cirey as my 
son, and I have nothing to reproach myself with about the attentions I have 
given them; and I confess that I am very much offended by conduct that I am 
very far from having elicited. Moreover, you sense what trouble and what 
chaos this has put in my head, for I have combined my studies of geometry, 
of logic and of metaphysics, and nothing of all that being in place, you may 
judge what a potpourri this has produced. It would require none other than 
you to sort it out. I confess that the behavior of M. de König would make 
me hate all mathematicians and all Swiss if I did not know you, and it seems 
to me that, as a mathematician and as a Swiss, it would be a good deed if 
you could put it right.

I spoke to M. Clairaut about what he said about forces vives. He main-
tains that M. de Mairan and all the English agree on the conservation of live 
force, but they reject their assessment.27 I do not know how they settle all 
that, but I believe they would be all too happy to fi nd an honorable means 
to extricate themselves from the matter.

M. de König still maintains that the translation of M. de Maupertuis is 
done, but I do not want to be more involved in his affairs any longer. M. de 
Voltaire makes a thousand compliments to you. I intend to go back to Brus-
sels very soon, to leave only after the end of my court case.28 I will, however, 
have time to receive your news again, and fl atter myself to have it.

I am very eager to set you a good example and to fi nish my letter with-
out compliments. I hope you will imitate me; my feelings for you, monsieur, 
are above compliments.29 Remember me to MM. Bernoulli.30

27. Du Châtelet means that they deny the formula, mv2.

28. For the years 1739–43 Du Châtelet spent most of her time in Brussels defending her hus-
band’s claims to lands in Flanders. The court case ended with a monetary settlement. See Zins-
ser, Emilie Du Châtelet, 200–202.

29. Customarily, a letter of this sort would end with prescribed compliments.

30. Du Châtelet probably means his father and his brother, Daniel.
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PR EFACE

I

I have always thought that the most sacred duty of men was to give their 
children an education that prevented them at a more advanced age from re-
gretting their youth, the only time when one can truly gain instruction. You 
are, my dear son, in this happy age when the mind begins to think, and when 
the heart has passions not yet lively enough to disturb it.

Now is perhaps the only time of your life that you will devote to the 
study of nature. Soon the passions and pleasures of your age will occupy all 
your moments; and when this youthful enthusiasm has passed, and you have 
paid to the intoxication of the world the tribute of your age and rank, am-
bition will take possession of your soul; and even if in this more advanced 
age, which often is not any more mature, you wanted to apply yourself to 
the study of the true Sciences, your mind then no longer having the fl exibil-
ity characteristic of its best years, it would be necessary for you to purchase 
with painful study what you can learn today with extreme facility. So, I want 
you to make the most of the dawn of your reason; I want to try to protect 
you from the ignorance that is still only too common among those of your 
rank, and which is one more fault, and one less merit.

You must early on accustom your mind to think, and to be self- suffi cient. 
You will perceive at all the times in your life what resources and what con-
solations one fi nds in study, and you will see that it can even furnish plea-
sure and delight.

II

The study of physics seems made for man, it turns upon the things that con-
stantly surround us, and on which our pleasures and our needs depend. In 
this work, I will try to place this science within your reach, and to disengage 
it from this admirable art, called algebra, which separating things from im-
ages, eludes the senses, and speaks only to the understanding. You are not 
yet able to understand this language, which seems rather that of the mind 
than of the whole of man. It is reserved to be the study of the years of your 
life that will follow those of today; but the truth can take different forms, 
and I will try to give to it here that which suits your age, and only to speak 
to you of things that can be understood by resorting only to the standard 
geometry which you have studied.31

31. Du Châtelet is referring to Euclid’s geometry (from the fourth century BCE), which she 
probably studied with her brother when he was just a bit younger than her son. She also stud-
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U T IL I T Y OF G EOM E T RY.

Never cease, my son, to cultivate this science that you have learned from 
your very tender years. With no resort to it, one would hope in vain to make 
great progress in the study of nature. It is the key to all discoveries; and if 
there are still several inexplicable things in physics, that is because geom-
etry has been insuffi ciently used to explain them, and one has perhaps not 
yet gone far enough in this science.

III

I am often surprised that so many clever people as France possesses have 
not preceded me in this work that I embark upon for you today. For, it must 
be admitted that, although we have several excellent books of physics in 
French, we have no complete book of physics, except the short treatise of 
Rohault, written eighty years ago.32 But this treatise, although very good for 
the time when it was composed, has become very insuffi cient because of the 
quantity of discoveries that have been made since it was written; and a man 
who had studied physics only in this book, would still have many things to 
learn.

As for me, who in deploring this scarcity, am very far from believing 
myself capable of supplying it, I only propose in this work to gather together 
before your eyes the discoveries scattered in so many good Latin, Italian, 
and English books. Most of the truths they contain are known in France by 
only a few readers, and I want to spare you the trouble of drawing them from 
sources, the depth of which would frighten and might discourage you.

IV

Although the work I undertake requires much time and effort, I will not re-
gret the trouble it will cost me, and I will believe it well spent if it can instill 
in you love of the sciences, and the desire to cultivate your reason. What 
trouble and what cares does one not give oneself every day in the uncertain 
hope of procuring honors and augmenting the fortune of one’s children! Are 
the knowledge of the truth and the habit of looking for it and following it 
objects less worthy of my pains—especially in a century when a taste for 

ied with  Alexis-Claude Clairaut (1713–1765), a gifted young mathematician, whose Elémens 
de géométrie (1749) was probably based on their lessons. According to the publisher of Du Châ-
telet’s translation of and commentary on Newton’s Principia, she also used them in lessons for 
her son.

32. Du Châtelet is referring to the standard French physics text of her day, the Traité de physique 
[Treatise of Physics] by Jacques Rohault (1618–1672), published in 1671. His was the leading 
explanation of the universe according to Descartes. 
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physics has reached all ranks, and is beginning to become a part of the sci-
ence of the world?

V

I will not write for you here the history of the revolutions experienced by 
physics, a thick book would be needed to report them all. I propose to make 
you acquainted less with what has been thought than with what must be known.

Up to the last century, the sciences were an impenetrable secret, to 
which only the so- called learned were initiated; it was a kind of cabal,33 the 
cipher of which consisted of barbarous words that seemed to have been in-
vented to confuse the mind and to discourage it.

HOW MUC H W E OW E TO D E SC A RT E S .34

Descartes appeared in that profound night like a star come to illuminate the 
universe. The revolution that this great man caused in the sciences is surely 
more useful, and perhaps even more memorable, than that of the greatest 
empires, one, it can be said, that human reason owes most to Descartes. For 
it is very much easier to fi nd the truth, when once one is on the track of it, 
than to leave those of error. The geometry of this great man, his dioptrics, 
his method, are masterpieces of sagacity that will make his name immortal, 
and if he was wrong on some points of physics, that was because he was a 
man, and it is not given to a single man, nor to a single century, to know all.

We rise to the knowledge of the truth, like those giants who climbed up 
to the skies by standing on the shoulders of one another.35 The Huygenses, 

33. The word Cabal in both French and English suggests cabbala, secret arts known only to 
the learned.

34. Du Châtelet is referring to many aspects of René Descartes’ (1596–1650) thinking and 
writings: his assertions about the authority of one’s own reasoning from his Discours de la meth-
ode [Discourse on Method] (1637); and two of the three essays published with it: the Géométrie 
[Geometry], his development of analytic geometry; the Dioptrique [Dioptrics], his study of re-
fraction in optics. Du Châtelet also read his Principes de la philosophie [Principles of Philosophy] 
(1723 ed.). His greatest error in physics from Du Châtelet’s perspective would be his system 
of the universe, a universe of constantly moving particles that formed vortices that carried the 
planets in their orbits through impulsion, the impact of the particles on one another. By the end 
of the seventeenth century, Descartes’ description of the universe had been accepted by Con-
tinental physicists and astronomers. Sir Isaac Newton wrote opposing his ideas in his Philoso-
phiae naturalis principia mathematica [Mathematical Principles of Natural Philosophy]. Du Châte-
let studied two of the three editions of the Principia, those from 1713 and 1726. She favored 
Newton’s planetary system of universal attraction, and wrote the Foundations in part to give his 
ideas a metaphysical basis. 

35. An  often-quoted statement by Newton, originally from his 1676 letter to Robert Hooke 
(1635–1703), an English experimental philosopher.
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and the Leibnizes learned from Descartes and Galileo, these great men who, 
so far, are known to you only by name, and with whose works I hope soon to 
make you acquainted.36 It is by making the most of the works of Kepler, and 
using the theorems of Huygens, that M. Newton discovered this universal 
force spread throughout nature, which makes the planets circle around the 
Sun, and that operates as gravity on Earth.

VI

Today the systems of Descartes and Newton divide the thinking world, so 
you should know the one and the other; but so many learned men have 
taken care to expound and to correct Descartes’ system that it will be easy 
for you to learn from their works. One of my aims in the fi rst part of this 
work is to put before your eyes the other part of this great process, to make 
you acquainted with the system of M. Newton, to show you how far mak-
ing connections and determining probability are pushed, and how the phe-
nomena are explained by the hypothesis of attraction.

You can draw much instruction on this subject from the Elémens de la phi-
losophie de Newton [Elements of the Philosophy of Newton], which appeared 
last year.37 And I would omit what I have to tell you about that—Newton’s 
system—if the illustrious author had embraced a vaster terrain; but he con-
fi ned himself within such narrow boundaries that he made it impossible for 
me to dispense with my own exposition of this matter.

VII

Guard yourself, my son, whichever side you take in this dispute among the 
philosophers, against the inevitable obstinacy to which the spirit of partisan-
ship carries one: this frame of mind is dangerous on all occasions of life; but 
it is ridiculous in physics. The search for truth is the only thing in which the 

36. Christiaan Huygens (1625–1695), Dutch physicist, was most famous for his discoveries 
about the rings of Saturn, and his experiments with the pendulum to establish general principles 
of motion. Gottfried Wilhelm Leibniz (1646–1716) wrote numerous works on a wide range of 
philosophical and scientifi c subjects. Du Châtelet made his ideas about knowledge, the role of 
God in the universe, and the laws of motion the basis for chapters of her Foundations. Galileo 
Galilei (1564–1642), the Italian astronomer, physicist, and mathematician, was known in Du 
Châtelet’s time for his experiments with falling bodies and his affi rmation of the Copernican 
system of the universe. Johannes Kepler (1571–1630), the German mathematician and astrono-
mer, is most famous as the discoverer of the elliptical path of the planets.

37. This was Voltaire’s Elements of the Philosophy of Newton, a product of collaboration with Du 
Châtelet while at Cirey, published fi rst in 1738 in an unauthorized Dutch edition. In the re-
vised editions, Voltaire added sections that explicitly argued against Leibnizian philosophy 
and physics, the metaphysical ideas and the laws of motion that Du Châtelet presented in her 
Foundations.
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love of your country must not prevail, and it is surely very unfortunate that 
the opinions of Newton and of Descartes have become a sort of national af-
fair. About a book of physics one must ask if it is good, not if the author is 
English, German, or French.

DISC U S SION S OF AT T R AC T ION.

It seems to me, moreover, that it would be just as unfair on the part of the 
Cartesians to refuse to admit attraction as a hypothesis as it is unreasonable 
of a few Newtonians to want to make it an inherent property of matter.38 It 
must be admitted that a few among them have gone too far in this, and it 
is with some reason that they are reproached for resembling a man at the 
opera whose bad eyesight prevents him from seeing the ropes that make 
fl ights possible, and who, for example, on seeing Bellerophon suspended in 
the air, said: Bellerophon is suspended in the air because he is pulled equally on all sides 
from the wings. For, in order to decide that the effects the Newtonians attri-
bute to attraction are not produced by impulsion, it would be necessary to 
know all the ways in which impulsion can be used, but we are still very far 
from knowing that.39

We are still in physics, like this man blind from birth whose sight 
Chiselden restored.40 At fi rst this man saw nothing but a blur; it was only by 
feeling his way and at the end of a considerable time that he began to see 
well. This time has not quite come for us, and perhaps will never come en-
tirely; there are probably some truths not made to be perceived by the eyes 
of our mind, just as there are objects, that those of our body will never per-
ceive. But he who refused to learn because of this limitation would resemble 
a lame person who, having a fever, would not take the remedies which can 
cure it, because these remedies would not stop him from limping.

VIII

38. Two of Newton’s followers, Henry Pemberton (1694–1771) in his commentary on the Prin-
cipia, A View of Sir Isaac Newton’s Philosophy, and Roger Cotes (1682–1716) in his preface to the 
second edition of Newton’s work (1713), took this position. Du Châtelet certainly had access 
to both of these books. 

39. Impulsion was the term used to describe the collision of particles in Descartes’ universe. It 
was possible to believe in attraction and to think that impulsion was somehow its cause. Du 
Châtelet’s contemporaries, the mathematicians, Johann Bernoulli (1667–1748) and Leonhard 
Euler (1707–1783) took this position and rejected gravity as a property of matter. See chapter 
XI of the Foundations where Du Châtelet discusses their work, if indirectly. She corresponded 
with both of them.

40. William Chiselden (1688–1752) was an anatomist and the surgeon for Chelsea College 
in England.
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H Y P OT H E S E S A R E N EC E S SA RY I N PH YSIC S .

One of the mistakes of some philosophers of our time is to want to ban-
ish hypotheses from physics;41 they are as necessary as the scaffolding in a 
house being built; it is true that, when the building is completed, the scaf-
folding becomes useless, but it could not have been erected without it. All 
of astronomy, for example, is founded only on hypotheses, and if they had 
always been avoided in physics, it seems that fewer discoveries would have 
been made. So nothing is more likely to delay the progress of the sciences 
than to want to banish them, and to persuade oneself that one has found 
the great mainspring that moves all of nature, for one does not search for a 
cause that one believes one knows. This is why the application of the geo-
metric principles of mechanics to physical effects, which is very diffi cult and 
very necessary, remains imperfect, and why we fi nd ourselves deprived of 
the work and the research of several fi ne geniuses who would perhaps have 
been able to discover the true cause of phenomena.

W H E N T H E Y C A N B ECOM E DA NG E ROU S .

It is true that hypotheses become the poison of philosophy when they 
are made to pass for the truth, and perhaps they are then even more dan-
gerous than was the unintelligible jargon of the Schoolmen;42 for this jar-
gon being absolutely meaningless, it only required a little attention from a 
 clear- thinking mind to perceive how ridiculous it was, and to seek the truth 
elsewhere. But an ingenious and bold hypothesis, which has some initial 
probability, leads human pride to believe it, the mind applauds itself for 
having found these subtle principles, and next uses all its sagacity to defend 
them. Most great men who have made systems provide us with examples 
of this failing. These are great ships carried by the currents; they make the 
most beautiful maneuvers in the world, but the current carries them away.

IX

U S E F U L N E S S O F E X PE R I M E N T S .

In all your studies, remember, my son, that experiment is the cane that na-
ture gave to us blind ones, to guide us in our research; with its help we will 
make good progress, but, if we cease to use it, we cannot help falling. It is 

41. Du Châtelet discusses this controversy at great length in chapter 4 of the Foundations.
42. By Schoolmen Du Châtelet means the learned of the universities such as the Sorbonne in 
Paris, who, through the works of St. Thomas Aquinas, used his system of reasoning and taught 
the ideas of Aristotle about philosophy in its broadest sense. It was their authority that Des-
cartes so successfully challenged.
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experiment that teaches us about the physical characteristics of things and 
it is for our reason to use it and to deduce from it new knowledge and new 
enlightenment.

X

TO W H AT E X T E N T R E S PE C T I S OW E D TO G R E AT M E N .

If I thought it incumbent upon me to caution you against the spirit of parti-
sanship, I believe it even more necessary to advise you not to carry respect 
for the greatest men to the point of idolatry, as the majority of their disciples 
do. Each philosopher has seen something, and none has seen all; no book is 
so bad that nothing can be learned from it, and no book is so good that one 
might not improve it. When I read Aristotle, this philosopher who has suf-
fered fortunes so diverse and so unjust, I am astonished sometimes to fi nd 
ideas so sound on several points of general physics, beside the greatest ab-
surdities; but when I read some of the questions that M. Newton put at the 
end of his Opticks, I am struck with a very different astonishment.43 This ex-
ample of the two greatest men of their century can but make you see that he 
who is endowed with reason must take nobody at his word alone, but must 
always make his own examination, setting aside the consideration always al-
lotted to a famous name.

XI

This is one of the reasons why I have not fi lled this book with citations, I did 
not want to seduce you with authorities; and more, there would have been 
too many. I am very far from believing myself capable of writing a book of 
physics without consulting any book, and I even doubt that without this 
help one might be able to write a good one. The greatest philosopher may 
well add new discoveries to those of others, but once a truth has been found, 
he has to follow it; for example, M. Newton had to begin by establishing 
Kepler’s two analogies when he wanted to explain the course of the planets, 
without which he would never have arrived at the beautiful discovery of the 
gravitation of the celestial bodies.44

Physics is an immense building that surpasses the powers of a single 

43. Du Châtelet probably knew of Aristotle, the fourth century BCE Greek philosopher, through 
his critics. Newton’s Opticks, in contrast, she once wrote to her mentor, the mathematician and 
philosopher,  Pierre-Louis Moreau de Maupertuis (1698–1759), she had studied so thoroughly 
that she knew it almost by heart.

44. Du Châtelet uses the term analogy instead of law in a Newtonian sense, a mathematical 
model from which, by analogy, laws of nature could be hypothesized and then verifi ed by ob-
servation and experiment.
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man. Some lay a stone there, while others build whole wings, but all must 
work on the solid foundations that have been laid for this edifi ce in the last 
century, by means of geometry and observations; still others survey the plan 
of the building, and I, among them.

In this work, I have not aimed at fl aunting my intelligence, but at be-
ing right; and I have nurtured your reason enough to believe that you are 
capable of seeking the truth independently of all the alien adornments with 
which it is being overwhelmed in our day. I merely removed the thorns that 
might have wounded your delicate hands, but I did not think that I must re-
place them with alien fl owers, and I am certain that a good mind, however 
weak it might still be, fi nds more pleasure, and a more satisfying pleasure, in 
clear, precise reasoning that it grasps easily, than in an ill- timed joke.

XII

In the fi rst chapters I explain to you the principal opinions of M. Leibniz 
on metaphysics; I have drawn them from the works of the celebrated Wolff, 
of whom you have heard me speak so much with one of his disciples, who 
was for some time in my household, and who sometimes made abstracts 
for me.*45

M. Leibniz’s ideas on metaphysics are still little known in France, but 
they certainly deserve to be. Despite the discoveries of this great man, there 
are no doubt still many obscure things in metaphysics; but it seems to me 
that with the principle of suffi cient reason, he has provided a compass ca-
pable of leading us in the moving sands of this science.

The obscurities in which some parts of metaphysics are still shrouded 
serve as pretext for the laziness of the majority of men not to study it. They 
persuade themselves that because not everything is known, nothing can be. 
Yet, there certainly are points of metaphysics susceptible to demonstrations 
as rigorous as geometric demonstrations, although they are of another type. 
We lack a system of calculation for metaphysics similar to that which has 
been found for mathematics, by means of which, with the aid of certain giv-
ens, one arrives at knowledge of unknowns. Perhaps some genius will one day 

45. Du Châtelet offered her own note here: “*See the Ontology of Wolff, and principally the 
following chapters: De Principio Contradictionis, de Principio Rationis Suffi cientis, de Possibili, and Impos-
sibili, de Necessario and Contingente, de Extensione, Continuitate, Spatio, Tempore [Of the Principle of Con-
tradiction, of the Principle of Suffi cient Reason, of Possibility, and Impossibility, of Necessity 
and Contingency, of Extension, Continuity, Space, Time]. Christian Wolff (1679–1754) was a 
German philosopher, student and explicator of Leibniz. Frederick of Prussia (1712–1786) fi rst 
sent French translations of Wolff to Voltaire and Du Châtelet in 1736. She is here referring to 
Samuel König (1712–1757), the Swiss mathematician, who studied under Wolff and later be-
came her tutor in advanced algebra and in Wolff’s version of Leibnizian ideas.
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fi nd this system. M. Leibniz gave this much thought; he had ideas on this, 
which he unfortunately never communicated to anyone, but even if it could 
be invented, it seems that there are some unknowns for which no equation 
could ever be found. Metaphysics contains two types of things: the fi rst, that 
which all people who make good use of their mind, can know; and the sec-
ond, which is the most extensive, that which they will never know.46

Several truths of physics, metaphysics, and geometry are obviously in-
terconnected. Metaphysics is the summit of the edifi ce; this summit is so el-
evated that our image of it often is a little blurred. This is why I thought I 
should begin by bringing it closer to you, so that, no cloud obscuring your 
mind, you might be able to have a clear and unassailable view of the truths 
in which I want to instruct you.47

CHAPT ER ONE: OF THE PR INCIPLES OF OUR K NOW LEDGE

I

ON W H AT OU R K NOW L E D G E I S FOU N D E D.

All aspects of our knowledge are born from each other and are founded on 
certain principles whose truth is known without even refl ecting on it, be-
cause they are self- evident.

Some truths immediately depend on these fi rst principles, and are de-
rived from them as a result of a small number of conclusions only. In that 
case the mind easily perceives the sequence that has led to them; but it is 
easy to lose sight of this sequence in the search for truths that can only be 
reached by a great number of conclusions drawn one from another. There 
are a thousand examples of this in geometry; it is very easy, for example, to 
see that the diameter of a circle divides it into two equal parts, because only 
one conclusion is needed to pass from the nature of the circle to this prop-
erty. But it is not so easily seen that the square of the ordinate BM is equal to 
the rectangle of line AB by line BC, although this property results from the 

46. This sentence refl ects an interchange late in the 1730s between Voltaire and Frederick of 
Prussia, in which Voltaire made this distinction. See D1376, Voltaire to Frederick of Prussia (15 
October 1737) Oeuvres complètes, v. 88, 381.

47. Natural philosophers commonly offered a visual representation of the constituent parts of 
“Knowledge.” Du Châtelet certainly knew of Descartes’ Tree of Knowledge from his Principles, 
in which metaphysics forms the roots, physics the trunk, and the other sciences (mechanics, 
medicine, morals), the branches.
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nature of the circle just as in the former case;48 because there must be several 
intermediary conclusions before arriving at this last property of a circle. So, 
it is very important to be attentive to principles, and the manner in which 
truths result from them, if one does not want to go astray. 

II

W H AT A PR I NC IPL E IS .

The word principle has been much abused; the Scholastics who could dem-
onstrate nothing chose unintelligible words for their principles.49 Descartes, 
who sensed how much this manner of reasoning kept men away from the 
truth, began by establishing that one must only reason from clear ideas; but 
he pushed this principle too far: for he allowed a lively, internal sense of clar-
ity and evidence to serve as the basis of our reasonings.

A BU S E O F T H I S WOR D BY M . D E SC A RT E S .

In following this principle, this philosopher made a mistake about the es-
sence of bodies that, according to him, consisted only of extension.50 He be-

48. Ordinate means one of the points of a coordinate, in this case connecting the diameter AC 
to the exterior of the circle. See fi gure 1, BM2 = AB × BC.

49. The Scholastics, or Schoolmen, for Du Châtelet were  catchall words for the  thirteenth-century 
theologians such as St. Thomas Aquinas (1225–1274), who endeavored to reconcile reason and 
faith for the Catholic Church. In philosophy and physics, they used Aristotle’s method of logic, 
syllogistics, and made his writings part of church dogma.

50. By extension she means the size and shape of a body in space.
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lieved that in extension, he had a clear and distinct idea of a body, without 
troubling to prove the possibility of this idea that we will soon see to be very 
incomplete, since to it must be added the concepts of the force of inertia, 
and of the force vive (active force). This method, moreover, would only serve 
to perpetuate disputes, for among those with opposing views, each has this 
lively and internal sense of what it is they put forward. Thus, no one has to 
yield, since the evidence is equal on the two sides. So, one must substitute 
demonstrations for the illusions of our imagination, and not admit anything 
as truth, except what results incontestably from fi rst principles that no one 
can call into question, and reject as false all that is contrary to these prin-
ciples, or to the truths that one has established with them, whatever the 
imagination might say.

ON E MU S T DI S T RU S T ON E ’ S I M AG I N AT ION A N D ON LY Y I E L D 

TO E V I D E NC E .

§.3. A little attention to the manner in which one proceeds in science, 
where certainty is carried to its highest point, will suffi ce to make one aware 
of the utility of this method of reasoning. For instance, there is scarcely a 
clearer idea than that of the possibility of an equilateral triangle, and that 
the two sides of a triangle, taken together, are much longer than the third. 
Yet Euclid, this strict reasoner, was not content to appeal just to a lively and 
internal sense that we have of these truths, but he demonstrated them rig-
orously, showing what must be done in order to construct an equilateral tri-
angle, and that it implies contradiction to say that two sides of a triangle, 
taken together, are not greater than the third.

ON T H E PR I NC IPL E O F CON T R A DIC T ION .

§.4. Contradiction is that which simultaneously affi rms and denies the 
same thing; this principle is the fi rst axiom, on which all truths are founded. 
Everyone readily agrees on this, and it would even be impossible to deny 
it without lying to one’s conscience; for we sense that we cannot force our 
minds to admit that a thing simultaneously is and is not, and that we can-
not not have an idea while having it, nor see a white body as if it were black 
while we see it as white. Even the Pyrrhonists, who claimed to doubt ev-
erything, never denied this principle; they effectively denied that reality 
existed, but they never doubted that they had an idea while they had it in 
their minds.51

51. The Pyrrhonists were followers of the third century BCE Greek philosopher, Pyrrho. They 
became synonymous with the idea of complete skepticism.
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I T I S T H E FOU N DAT ION O F A L L C E RTA I N T Y.

This axiom is the foundation of all certainty in human knowledge. For, if one 
once granted that something may exist and not exist at the same time, there 
would no longer be any truth, even in numbers, and every thing could be, or 
not be, according to the fantasy of each person, thus 2 and 2 could equally 
make 4 or 6, or both sums at the same time.

D E F I N I T ION O F T H E P OS SI B L E A N D T H E I M P OS SI B L E .

§.5. It follows from this that the impossible is that which implies contra-
diction; and the possible does not imply it at all. Several philosophers give 
another defi nition of the possible and of the impossible, and regard as im-
possible that which does not give a clear and distinct idea, and as possible 
that which one can conceive, and which corresponds to a clear idea. This 
defi nition if well explained could be accepted, but it is necessary to be very 
careful that this defi nition does not induce us to take erroneous and decep-
tive notions for clear ones. For, it sometimes happens that we form deceptive 
ideas for ourselves that may appear evident for lack of attention, and because 
we have an idea of each term in particular, although it is impossible to have 
any idea of the sentence born from their combination.

E X A M PL E S O F D E C E P T I V E I D E A S .

Thus, at fi rst one will believe that one understands what is meant by a tri-
angle, if one defi nes it as a fi gure enclosed between two straight lines, and one thinks 
that one is speaking of a regular body, when speaking of a body with nine 
equal sides, because one understands all of the terms that enter into these 
propositions. Yet, it implies contradiction to say that two straight lines en-
close a space and make a fi gure, and you have seen in geometry that it is im-
possible for a body to have nine sides, equal and alike.

There is yet another example of these deceptive ideas in the most rapid 
movement of a wheel, which M. Leibniz used to argue against the Carte-
sians; for it is easy to show that the most rapid movement is impossible to 
measure, since in extending any spoke this movement becomes more rapid 
to infi nity. One sees, by these examples, that it is quite possible to believe 
that one has a clear idea of a thing of which we really have no idea.

So it is absolutely necessary, in order to preserve oneself from error, to 
verify one’s ideas, to demonstrate their reality and not to admit any as in-
contestable, unless confi rmed by experiment or by demonstration, which 
includes nothing false, or chimerical.

§.6. A very important rule results from the defi nition of the impossible 
that I have just given you; it is that when we advance that a thing is impos-
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sible, we are required to show that the same thing is simultaneously asserted 
and denied, or that it is contrary to a truth already demonstrated. This rule 
would avoid a great many disputes, if it were followed, for it would at once 
remove doubt from propositions, and expose the inadequacy of the proofs of 
those who treat as impossible all that does not conform to their opinions.

One should be just as cautious when maintaining that a thing is pos-
sible; for one must be in a position to show that the idea is free of contradic-
tion. Without this condition our ideas are only more or less probable opin-
ions, in which there is no certainty.

§.7. The principle of contradiction has always been used in philos-
ophy. Aristotle, and after him all philosophers used it, and Descartes used it 
in his philosophy to prove that we exist. For it is certain that this one who 
doubted that he existed would have in the fact of his very doubt a proof 
of his existence, since it implies contradiction that one might have an idea 
whatever it be, and consequently a doubt, while at the same time not be-
ing in existence.

T H E PR I NC IPL E O F CON T R A DIC T ION I S T H E FOU N DAT ION O F A L L 

N EC E S SA RY T RU T H S .

This principle suffi ces for all necessary truths, that is to say, for the truths 
which can only be determined in a single way, for this is what is meant by 
the term necessary. But when contingent truths are concerned, that is to say, 
when a thing can exist in various ways, none of its determinations is more 
necessary than another, then another principle becomes necessary, because 
that of contradiction no longer applies. Thus, the Ancients, who did not 
know this second principle of our knowledge, were wrong on the most im-
portant points of philosophy.

O F T H E PR I NC IPL E O F SU F F IC I E N T R E A SON .

§.8. The principle on which all contingent truths depend, and which is 
neither less fundamental nor less universal than that of contradiction, is the 
principle of suffi cient reason. All men naturally follow it; for no one decides to 
do one thing rather than another without a suffi cient reason that shows that 
this thing is preferable to the other.

I T I S F U N DA M E N TA L TO A L L T H E CON T I NG E N T T RU T H S .

When asking someone to account for his actions, we persist with our own 
question until we obtain a reason that satisfi es us, and in all cases we feel that 
we cannot force our mind to accept something without a suffi cient reason, 
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that is to say, without a reason that makes us understand why this thing is 
what it is, rather than something completely different.

A B SU R DI T I E S T H AT R E SU LT F ROM T H E N E G AT ION O F T H I S PR I NC IPL E .

If we tried to deny this great principle, we would fall into strange contradic-
tions. For as soon as one accepts that something may happen without suf-
fi cient reason, one cannot be sure of anything, for example, that a thing is 
the same as it was a moment before, since this thing could change at any 
moment into another of a different kind; thus truths, for us, would only ex-
ist for an instant.

For example, I declare that all is still in my room in the state in which 
I left it, because I am certain that no one has entered since I left; but if the 
principle of suffi cient reason does not apply, my certainty becomes a chi-
mera, since everything could have been thrown into confusion in my room, 
without anyone having entered who was able to turn it upside down.

Without this principle there would not be identical things, for two 
things are identical when one can substitute one for the other without any 
change to the properties which are being considered. This defi nition is ac-
cepted by everyone. Thus, for example, if I have a ball made out of stone, 
and a ball of lead, and I am able to put the one in the place of the other in 
the basin of a pair of scales without the balance changing, I say that the 
weight of these balls is identical, that it is the same, and that they are identical 
in terms of weight. Yet something could happen without a suffi cient reason, 
and I would be unable to state that the weight of the balls is identical at the 
very instant when I fi nd that it is identical; since a change could happen for 
no reason at all, happen in one and not the other; and, consequently, their 
weights would no longer be identical, which is contrary to the defi nition.

Without the principle of suffi cient reason, one would no longer be able 
to say that this universe, whose parts are so interconnected, could only be 
produced by a supreme wisdom, for if there can be effects without suffi cient 
reason, all might have been produced by accident, that is to say, by  nothing.

T H I S PR I NC IPL E I S T H E ON LY T H I NG T H AT C AU S E S U S TO DI F F E R E N T I AT E 

WA K I NG F ROM SL E E PI NG .

What sometimes happens in dreaming gives us the idea of a fabulous world, 
where all events could happen without suffi cient reason.

I dream that I am in my room, busy writing; all of a sudden my chair 
changes into a winged horse, and I fi nd myself in an instant a hundred 
leagues from the place where I was with people who have been dead for a 
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long time, etc. All of this cannot happen in this world, since there would not 
be suffi cient reason for all these effects; for when I leave my room, I can say 
how and why I leave it, and I do not go from one place to another without 
passing through intermediary places. Yet all these chimeras would be equally 
possible if effects could exist without suffi cient reason; it is this principle 
that distinguishes dreaming from waking and the real world from the fabu-
lous world that is depicted in fairy tales. Thus, those who deny the principle 
of suffi cient reason are the inhabitants of a fabulous world that does not ex-
ist, but in the real world, all must happen according to this principle.52

In geometry where all truths are necessary, only the principle of con-
tradiction is used. In a triangle, for example, the sum of the angles can only 
be determined in a single manner, and they absolutely must be equal to the 
sum of two right angles. But when it is possible for a thing to be in several 
states, I cannot be sure that it is in one state rather than another, unless I do 
give a reason for that which I affi rm. Thus, for example, I can be sitting, ly-
ing down, or standing, all these determinations of my situation are equally 
possible, but when I am standing, there must be a suffi cient reason why I am 
standing and not sitting or lying down.

A RC H I M E D E S F I R S T U S E D T H IS PR I NC IPL E I N M EC H A N IC S . 53

Archimedes, in passing from geometry to mechanics, recognized the need 
for suffi cient reason; for, wanting to demonstrate that a pair of scales with 
arms of equal length loaded with equal weights would rest in equilibrium, 
he showed that in this equality of the arms and weights, the scales must stay 
at rest, because there was not suffi cient reason why one of the arms should 
tilt rather than the other.

BU T I T I S M . L E I B N I Z W HO M A D E E V I D E N T A L L T H E E X T E N SION A N D 

U S E F U L N E S S O F I T.

M. Leibniz, who was very attentive to the sources of our reasoning, took 
this principle, developed it, and was the fi rst who stated it clearly, and who 
introduced it into the sciences.

It must be acknowledged that one could not have rendered the sciences 
a greater service, for the source of the majority of false reasoning is forget-

52. This categorical statement is very provocative, as French and English natural philosophers 
rejected this Leibnizian principle. It is the principle that Voltaire later ridiculed in his tale of 
Candide (1759).  Nineteenth- and early  twentieth-century scientists used it as described here by 
Du Châtelet as a fundamental premise of their work, the presumption that there is a particular 
demonstrable cause of any given phenomenon.

53. Archimedes was the Greek mathematician of the third century BCE.
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ting suffi cient reason; and you will soon see that this principle is the only 
thread that could guide us in these labyrinths of error the human mind has 
built for itself in order to have the pleasure of going astray.

So we should accept nothing that violates this fundamental axiom; it 
keeps a tight rein on the imagination, which often falls into error as soon as 
it is not restrained by the rules of strict reasoning.

DI F F E R E NC E B E T W E E N T H E P OS SIB L E A N D T H E AC T U A L .

§.9. It is necessary to distinguish between the possible and the actual. 
You have seen before that all that does not imply contradiction is possible, 
but is not actual. It is possible, for example, that this square table might be-
come round, but this will perhaps never happen. Thus, all that exists being 
necessarily possible, one can conclude possibility from existence, but not 
existence from possibility.

So in order that a thing might be, it is not suffi cient for it to be pos-
sible; this possibility must also be actualized, and this is called existence. Now 
a thing cannot come to exist without a suffi cient reason, by which an intel-
ligent being might understand why this thing becomes actual, having been 
possible before. Thus, a cause must contain not only the principle of the ac-
tuality of the thing of which it is the cause but also the suffi cient reason for 
this thing, that is to say, what makes it possible for an intelligent being to 
understand why this thing exists. For any man who makes use of his reason 
must not be content with knowing that a thing is possible and that it ex-
ists, but he must also know the reason why it exists. If he does not see this 
reason, as often happens when things are too complicated, he must at least 
be certain that one could not demonstrate that the thing in question cannot 
have suffi cient reason for its existence. Thus, in all that exists there must be 
something making it possible to understand why something that exists could 
exist; this is what is called suffi cient reason.

T H E PR I NC IPL E O F SU F F IC I E N T R E A SON BA N I S H E S F ROM PH ILOSOPH Y 

A L L T H E R E A SON I NG O F SC HOL A S T IC I SM .

§.10. This principle banishes from philosophy all the reasonings of Scho-
lasticism; for the Scholastics accepted that nothing happens without a cause, 
but they would allege as causes plastic natures, vegetative souls, and other meaning-
less words. But once it has been established that a cause is good only insofar as 
it satisfi es the principle of suffi cient reason, that is to say, insofar as it contains 
something making it possible to show how and why an effect can happen, 
then it becomes impossible to substitute these grand words for ideas.

For instance, when it is explained why plants appear, grow, and last, 
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and that the cause advanced for these effects is a vegetative soul found in 
all plants, a cause of these effects is indeed advanced;54 but it is a cause that 
is not admissible at all, because it contains nothing that helps us to under-
stand how the vegetation of which I seek the cause operates. For assum-
ing the existence of this vegetative soul does not promote understanding 
of why the plant that I am considering has a particular structure rather than 
any other, nor how this soul can give shape to a mechanism such as that 
of this plant.

I T I S T H E FOU N DAT ION O F MOR A L S .

§.11. The principle of suffi cient reason is also the foundation of the rules 
and customs founded only on what is called propriety. For the same men may 
follow different customs, they may determine their actions in many ways; and 
when one chooses to prefer those which are most reasonable over others, the 
action becomes good and could not be condemned; but the action is said to be 
unreasonable as soon as there are suffi cient reasons for not committing it, and 
it is certainly on these same principles that one custom may be judged better 
than another, that is to say, when it has more reason on its side.

O F T H E PR I NC IPL E O F I N DI SC E R N I B L E S .  HOW SU F F IC I E N T R E A SON 

FOL LOWS F ROM T H I S

§.12. From this great axiom of suffi cient reason is born another that M. 
Leibniz calls the principle of indiscernibles. This principle banishes from the uni-
verse all similar matter, for if there could be two pieces of matter absolutely 
similar and identical, so that one might be put in the place of the other with-
out it causing the slightest change (this is what is meant by entirely identi-
cal) there would be no suffi cient reason why, for instance, one of these par-
ticles was placed on the Moon and the other on the Earth, since changing 
them and placing the one which is on the Moon on the Earth, and the one 
which is on the Earth on the Moon, all things would remain the same.

I T BA N I S H E S A L L S I M IL A R M AT E R I A L F ROM T H E U N I V E R S E .

So one is obliged to recognize that the least particles of matter are discern-
ible, or that each is infi nitely different from all others, and that it could not 
be used in a place other than the one it occupies without disturbing the 
whole universe. Thus, each particle of matter is meant to have the effect 
that it produces, and from this, diversity is born, which is found between 
two grains of sand just as between our globe and that of Saturn, this diver-

54. This is an idea from Aristotle.
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sity reveals to us that the wisdom of the Creator is no less admirable in the 
tiniest being than in the biggest.

The infi nite diversity that reigns in nature is evident to us as far as our 
organs can sense. M. Leibniz, who advanced this truth fi rst, had the plea-
sure of seeing it confi rmed by the very eyes of those who denied it, on a 
walk with Madame the Electress of Hanover, in the garden of the Heuren-
ausen.55 For this philosopher, having stated that two entirely similar leaves 
could never be found in the almost innumerable quantity of those which 
surrounded them, several of the courtiers fruitlessly spent part of the day in 
this search, and could never fi nd two leaves that did not have perceivable 
differences, even to the naked eye.

There are other objects that their smallness makes us see as alike, be-
cause we see them confusedly, but microscopes discover their differences 
for us. Thus experiments, which are not necessary for the truth of this prin-
ciple, confi rm it again.

O F T H E L AW O F CON T I N U I T Y.

§.13. From the axiom of suffi cient reason there follows yet another prin-
ciple, called the law of continuity, it is again to M. Leibniz that we are indebted 
for this principle, which is one of the most fruitful in physics. It is he who 
teaches us that nothing happens at one jump in nature, and a being does 
not pass from one state to another without passing through all the different 
states that one can conceive of between them.

The principle of suffi cient reason is easily found in that truth, for each 
state in which a being fi nds itself must have its suffi cient reason why this 
being is in this state rather than in any other, and this reason can only be 
found in the preceding state. Therefore this antecedent state contained 
something which gave birth to the current state that followed it, so that 
these two states are so completely interconnected it is impossible to put 
another state between the two. For if there was a state possible between 
the current state and that which immediately preceded it, the nature of the 
being would have left the fi rst state without yet being determined by the 
second to abandon the fi rst. Thus, there would be no suffi cient reason why 
it should pass to this state rather than to any other possible state. Thus no 
being passes from one state to another without passing through the inter-
mediate states, in the same way as one does not go from one city to another 
without traveling along the road between the two.

55. Leibniz told this story often, about Sophie, Electress of Hanover (1630–1714), and their 
walk in her garden at Herrenhausen (Du Châtelet spelled it incorrectly), probably around 1685.

You are reading copyrighted material published by the University of Chicago Press.  
Unauthorized posting, copying, or distributing of this work except as permitted under 
U.S. copyright law is illegal and injures the author and publisher.



 134 T h r e e

E X A M PL E S O F T H I S L AW I N G EOM E T RY. 

In geometry where everything happens in the greatest order, it can be seen 
that this rule is observed with an extreme exactitude, for all the changes 
which occur in lines that are one, that is to say in a line that is the same, or 
in those which together make up one and one whole only, all these changes, 
I say, exist after the fi gure has passed through all the possible changes that 
lead to the state it acquires. Thus, a line that is concave toward an axis, as 
line AB toward axis AD, does not become convex without passing through 
all the states between concavity and convexity, and through all the degrees 
that can lead from one to the other; thus concavity begins to diminish by 
infi nitely small degrees up to point B, where the line is neither concave, nor 
convex, a point that is called the point of infl ection. At this point the con-
cavity ends and the convexity begins, and at this point B an infi nitely small 
line parallel to axis AD forms; beyond this point B, the convexity begins and 
increases by infi nitely small degrees, as mathematicians know. 
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The points of retrogression found in many curves and that might ap-
pear to violate this law of continuity—because the line appears to end at this 
point and retrogress quickly in a contrary direction—do not, however, vio-
late it at all; for it can be shown that at these points of retrogression nodes 
are formed as in fi gure 3,56 in which it is clearly seen that the law of continu-
ity is followed, for these nodes being diminished to infi nity, in the end take 
the form of a perceivable point.

The law of continuity is not found in mixed fi gures, of which one can-
not say that they form a true whole, because they have not been produced 
by the same law but are composed of several pieces, as if one added to the 
arc of a circle AB a straight line BC in order to make a single fi gure ABC. 
These fi gures violate the law of continuity, because the law by which one 
describes a circle AB ends at B and contains nothing in it that might give 
birth to line BC, but at point B another law begins, according to which line 
BC is described, and this second law bears no relationship to the fi rst, which 
described circle AB.

The same thing happens in nature as in geometry, and it was not with-
out reason that Plato called the Creator, the eternal Geometrician.57 Thus, there 
are no angles properly speaking in nature, no infl exion nor abrupt retrogres-
sions; but there are gradations in everything, and all prepares well in ad-
vance for changes that must be experienced, and goes by slight changes to 
the state it must be in. Thus a ray of light that is refl ected on a mirror does 
not suddenly retrogress, and does not make an acute angle at the point of 

56. Nodes had more than its specifi c astronomical meaning in the eighteenth century. It was a 
general term that could also be synonymous with a small loop, or knot.

57. Du Châtelet studied the dialogues of Plato (429–347 BCE), the Greek philosopher, during 
her time at Cirey.
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refl ection; but it passes to the new direction that it takes on being refl ected 
through a small arc that leads it imperceptibly and through all the possible 
degrees between the two extreme points of incidence and refl ection.

It is the same with refraction. The ray of light does not break at the point 
that separates the medium it penetrates and that which it leaves behind, but 
it begins to infl ect before having penetrated the new medium; and the begin-
ning of its refraction is a small curve that separates the two straight lines it 
describes in traversing two heterogeneous and contiguous mediums.

T H I S PR I NC IPL E S E RV E S TO D E MON S T R AT E T H E L AWS O F MOT ION .

§.14. By this law of continuity the true laws of motion can be found and 
demonstrated, for a body that moves in any direction whatever could not 
move in an opposite direction without passing from its fi rst movement to 
rest through all of the intermediate degrees of retardation, in order to pass 
again, by imperceptible degrees of acceleration, from rest to a new move-
ment that it must experience.

T H E PR I NC IPL E O F CON T I N U I T Y PROV E S T H AT T H E R E A R E NO 

PE R F E C T LY H A R D BO DI E S I N T H E U N I V E R S E .58

§.15. This law shows that there is not a perfectly hard body in nature, 
for in the collision of perfectly hard bodies this gradation could not take 
place because the hard bodies would pass all at once from rest to movement, 
and from movement in one direction to movement in an opposite direction. 
Thus, all bodies have a degree of elasticity that renders them capable of sat-
isfying this law of continuity which nature never violates.

§.16. It follows from what I have just said that when the conditions that 
give birth to a property come to change to other conditions from which an-
other property must be born, so that fi nally these conditions become the 
same or identical, the property which resulted from the initial conditions 
must change by the same gradation into the property that is a continuation 
of the later conditions into which the fi rst happened to change.

Geometry furnishes an infi nity of examples that confi rm and clarify this 
rule. The ellipse and the parabola, for example, describe very different lines, 
but when one makes the determinations of an ellipse vary (which are the 
conditions that render an ellipse possible) in order to make them approach 
those of the parabola, the properties of the ellipse also vary continually and 

58. In the eighteenth century and in subsequent science, it had to be presumed that there 
could be no completely hard bodies in nature. Bodies were presumed to be elastic, meaning that 
their shape would be affected by an impact with another body, but that this shape would be 
resumed after the impact.
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approach those of the parabola up to the point where fi nally the lines become 
the same. Thus, one of the foci of the ellipse remaining immobile, if the other 
moves away continually, the new ellipses that will be produced will contin-
ually become more like the parabola, and they fi nally will coincide with it, 
when the distance between the foci has become infi nite. Thus, all the proper-
ties of the parabola will agree with those of an ellipse the foci of which will be 
infi nitely distant, and the parabola can be considered as an ellipse whose foci 
are infi nitely distant. By this same principle a decreasing movement fi nally 
becomes rest, and that ever- diminishing inequality turns into equality, so that 
rest may be considered as a very small movement, and equality as an infi nitely 
small inequality. So, whenever this continuity of event does not obtain, it 
must be concluded that there are mistakes in the reasoning one has used.

D E SC A RT E S ’  M I S TA K E I N NOT H AV I NG PA I D AT T E N T ION TO T H I S L AW.

§.17. Descartes, for example, would have reformed his laws of motion 
had he paid attention to this law. He began by establishing as a fi rst law that 
two equal bodies colliding with equal speeds must rebound with the same 
speed, and this is very true, for there being no reason why one of the two 
should continue in its path rather than the other, and these bodies being 
unable to penetrate each other or stay in repose, because the force of their 
equal speeds would be lost, which cannot happen, they must necessarily 
both rebound with the same speed with which they collided.

But M. Descartes’ second law of motion and almost all the others are 
false, because they violate the principle of continuity. The second, for ex-
ample, states that if two bodies B and C collide with equal speeds, but that 
body B is bigger than body C, then only body C will rebound and body B 
will continue on its path, both with the same speed that they had before the 
collision. This rule is denied by experience, and it is false because it is not 
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in accord with the fi rst rule of motion, or with the principle of continuity, 
for in always diminishing the inequality of the bodies, the effect that is a 
result of the inequality must always approach that which is a result of their 
inequality (§.16.), so that always diminishing the size of the largest body, its 
speed toward C must also diminish and fi nally become null when a certain 
proportion between B and C has been reached, beyond which point the in-
equality having completely vanished, the effect produced by the inequal-
ity of the two bodies will begin. That is to say, that then the movement of 
the greater body B will begin in an opposite direction, and the bodies will 
rebound with the same speed, according to the fi rst law of M. Descartes. 
Thus, the second law cannot obtain since, according to this second law, al-
though one may diminish the size of B and make it approach C so that the 
difference might be almost unassignable, the results will nonetheless remain 
very different and not be at all similar, which is totally contrary to the law 
of continuity. For when the inequality disappears, the effect creates a great 
jump, since the movement of body B changes direction all at once, passing 
through all the intermediary stages at one jump, while only an imperceptible 
change happens in the size of this body, which is nonetheless the cause of 
the great change that happens in the direction of its movement: thus the ef-
fect is greater than the cause. It can be seen by this example how important 
it is to pay attention to this law of continuity and in this way to imitate na-
ture, which never transgresses this law in any of its operations.

CHAPT ER T WO

Of the existence of God

T H E S T U DY O F PH YSIC S L E A DS U S TO K NOW L E D G E O F A G O D.

§.18. The study of nature raises us to the knowledge of a supreme Being; 
this great truth is, if possible, even more necessary for good physics than for 
ethics, and it must be the foundation and the conclusion of all the research 
we make in this science.

PR ÉC I S O F T H E PROO F S O F T H I S G R E AT T RU T H . 59

So, I believe that it is indispensable to begin by placing before you a précis 
of the proofs of this important truth, by which you will be able to judge its 
self- evidence for yourself.

59. Du Châtelet proceeds to give a combination of Cartesian and Leibnizian proofs of the ex-
istence of God.
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§.19.1. Something exists, since I exist.
2. Since something exists, something must have existed from all eter-

nity, otherwise nothingness, which is but a negation, would have produced 
all that exists, which is a contradiction in terms, for that is saying a thing has 
been produced, and yet not acknowledging any cause for its existence.

3. The Being that has existed from all eternity must exist necessarily and 
not owe its existence to any cause. For if it had received its existence from 
another Being, that other Being would have caused its own existence, and 
then, it is he of whom I am speaking, and it is God, or else he would owe his 
existence to another. It is easily seen, when ascending thus to infi nity, that 
it is necessary to arrive at a necessary Being that exists by its own volition, 
or else admit that there is an infi nite chain of Beings which, all together, will 
not have any external cause for their existence (since all Beings belong in 
this infi nite chain) and that, each in particular, will have no internal cause, 
since none exists by its own volition, and they owe their existence to one 
another in an infi nite gradation. Thus, it is supposing a chain of Beings that 
separately have been produced by one cause, and which all together have 
been produced by nothing, which is a contradiction in terms. So there is a 
Being that necessarily exists, since it implies contradiction that such a Be-
ing does not exist.

4. All that is around us is born and dies successively; nothing enjoys a 
necessary state, everything is successive, and we succeed one another. So 
there is only contingency in all the beings that surround us, this is to say, 
that the contrary is equally possible and does not imply contradiction (for 
this is what distinguishes a contingent being from a necessary being).60

5. All that exists has a suffi cient reason for its existence. The suffi cient 
reason for the existence of a being must be within it, or outside it. Now the 
reason for the existence of a contingent being cannot be within it, for if it 
carried the suffi cient reason for its own existence, it would be impossible for 
it not to exist, which is contradictory to the defi nition of a contingent being. 
So the suffi cient reason for the existence of a contingent being must neces-
sarily be outside of it, since it cannot have it within itself.

6. This suffi cient reason cannot be found in another contingent being, 
nor in a succession of such beings, since the same question will always arise 
at the end of this chain, however it may be extended. So it must come to a 
necessary Being that contains the suffi cient reason for the existence of all 
contingent beings, and of its own, and this Being is God.

60. Du Châtelet explains the distinction between necessary and contingent in chapter 1, §.7.
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The attributes of God

H E I S E T E R N A L .

§.20. The attributes of this supreme Being follow from the necessity for 
its existence.

Thus, it is eternal, that is to say, it had no beginning and it will never 
have an end, for if the necessary Being had begun, it would have had to 
act before being, in order to produce itself, which is absurd, or something 
must have produced it, which is contrary to the defi nition of the necessary 
 Being.

It cannot have an end, because the suffi cient reason for its existence re-
siding in itself, it can never abandon it; furthermore, what is contrary to a 
necessary thing implies contradiction and is consequently impossible. So it 
is impossible for the necessary Being to cease existing, just as it is impossible 
for 3 times 3 to make 8.

I M MU TA B L E .

It is immutable, for if it changed, it would no longer be what it was, and con-
sequently it could not have existed necessarily. Moreover, each successive 
state must have its suffi cient reason in a preceding state, that one in another, 
and so on. Now, as in the necessary Being one would never reach the last 
state, since that Being never began, any successive state would be without 
suffi cient reason, if it were susceptible to succession; thus, there cannot be 
change or succession in a necessary Being.

S I M PL E .

It follows clearly from what has just been said that the necessary Being can-
not be a compound Being, which only exists as far as its parts are linked, and 
which can be destroyed by the dissociation of these same parts, and conse-
quently the Being existing by its own volition is a simple Being.

N E I T H E R T H E WOR L D NOR OU R SOU L C A N B E A N E C E S SA RY B E I NG .61

§.21. The world we see cannot be the necessary Being, for it is composed 
of parts and there is a continual succession in it, which is absolutely contra-
dictory to the attributes I have just shown belong to a necessary Being.

By the same reasoning, neither matter nor the elements of matter can 
be the necessary Being.

61. Du Châtelet is using soul in the Cartesian sense of a thing separate from the body, having 
the properties of mind.
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Nor can our soul be this necessary Being, for its perceptions, changing 
continually, it is in perpetual variation, but the necessary Being cannot vary. 
So our soul is not the necessary Being.

So the Being existing of its own volition is a Being different from the 
world we see, from the matter of which this world consists, from the ele-
ments which make up this matter, and from our soul; and it contains in itself 
the suffi cient reason for its existence and of all the beings who exist.

T H E N E C E S SA RY B E I NG , T H I S I S TO SAY, G O D, MU S T B E U N IQU E .

§.22. It is easy to see by all that has been said that there can be only one 
necessary Being, for if there were two Beings that existed necessarily and in-
dependently of each other, each could exist alone, and consequently neither 
the one nor the other would exist necessarily.

§.23. It is evident that all that is possible does not exist, and that an 
infi nity of things that could happen do not happen at all. Alexander, for 
example, instead of destroying the Empire of the Persians, could turn his 
armies against the peoples of the occident [west], or live peaceably in his 
kingdom. In a word, he could take an infi nity of courses of action different 
from the one he took, which would have given rise to an infi nity of com-
binations that were then possible and that would have produced events all 
different from those that occurred. This applies to the events contained in 
novels. They could happen if another succession of things took place; these 
are the stories of a possible world that lacks actuality, for each succession of 
things constitutes a world differing from all others by the events specifi c to 
it. Thus one can conceive of a succession of causes leading to the events in 
Zaïde, or those in the Queen of Navarre, for these events are possible, and 
they only lack actuality.62 Similarly, one can conceive of possible universes, 
with other stars and other planets; and, as the different relationships of these 
universes can be combined in an infi nity of ways, there are an infi nity of pos-
sible worlds, only one of which actually exists.

When nothing had yet been produced, and none of these possible 
worlds existed, they all equally had the potential to come into existence; 
and they waited, so to speak, until an external force chose them, and made 
them actual. For what does not exist can only contribute to its existence ide-
ally; that is to say, insofar as it contains certain determinations that the rest 

62. Zaïde (1671) was a novel by Marie- Madeleine Pioche de la Vergne (1634–93), Countess de 
La Fayette. “Queen of Navarre” suggests The Heptaméron by Marguerite de Navarre (1492–1549), 
fi rst published in 1558.
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do not contain, and that can lead an Intelligent Being to choose it in order 
to give it existence.

There must be a suffi cient reason for the actuality of the world we see, 
since an infi nity of other worlds were possible. This reason can only be 
found in the differences that distinguish this world from all other worlds. 
This means, then, that the necessary Being must have envisaged all the pos-
sible worlds, considered their diverse arrangements and their differences, so 
as to be able to determine afterward to give actuality to the one that pleased 
him most.

G O D I S A N I N T E L L IG E N T B E I NG .

The distinct representation of things constitutes understanding. Now the 
necessary Being who must have envisaged all the possible worlds before 
creating this one is therefore an intelligent Being, whose understanding is 
infi nite, for all the possible worlds contain all the possible arrangements of 
all things possible. Thus, this Being we call God is an intelligent Being who 
sees not only all that actually happens but all that could happen in any pos-
sible combination of possible things; for all that is possible enters into the 
worlds that he contemplates  never- endingly, and that are acted out, so to 
speak, before him.

A N D H IS I N T E L L IG E NC E IS I N F I N I T E LY B E YON D OU R S .

§.24. As succession is an imperfection attached to the fi nite, there is no 
succession in the perceptions of God, who envisages at once all the worlds 
possible with all their possible changes; and as there are in our ideas an infi n-
ity of confused things, which we do not distinguish because of their multi-
plicity, the ideas that God has of things being infi nitely distinct, they are in-
fi nitely different from ours, as would be, more or less, the idea that we have 
of the Moon in relation to the one a man who had lived a long time on that 
planet would have of it. The way in which God sees and envisages all pos-
sible things is, thus, incomprehensible to us. Thus we cannot form for our-
selves a distinct idea of Divine understanding; it is like creation, among the 
things impossible for us to comprehend and deny. Let us always remember, 
when we wish to comprehend God’s understanding, this child St. Augustine 
saw on the seashore who tried to put the ocean into a hazelnut shell; and 
this will give us some faint idea of the presumption of a being whose under-
standing is fi nite, and who wants to form a clear idea of the understanding 
of the Creator.63

63. The story of St. Augustine of Hippo (354–430), the child, and the nutshell have no basis 
in fact. However, it was the most popular representation of this Doctor of the Christian Church 
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H E I S F R E E .

§.25. The choice that God made among all possible worlds of the world 
we see is a proof of his liberty, for having given actuality to a succession of 
things that contributed nothing of its own power to its existence, there is no 
reason preventing him from giving existence to other possible successions 
in the same category with regard to the possibility of actualization. So he 
chose the succession of things that constitute this universe to make it ac-
tual, because this succession pleased him most: He was the absolute master 
of his choice. The necessary Being is thus a free Being; for to act following 
the choice of one’s own will is to be free.64

I N F I N I T E LY W I S E .

§.26. But the choice he made of this world he did not make for no rea-
son, for supreme intelligence will not behave without intelligence. Now 
since we judge here on Earth that a being is more or less intelligent accord-
ing to whether he decides by reasons more or less suffi cient, God, being the 
most perfect of all beings, none of his actions can be without a suffi cient 
reason. So he had his own reason for determining to create a world, and this 
reason is the satisfaction he found in imparting a portion of his perfections, 
and the reason that determined him to give actuality to this world rather 
than to any other was the greater perfection he found in this one. But this 
reason is not outside of God, nor antecedent to him; he fi nds it in himself, 
it is part of his intelligence. For all the possible worlds being sequences of 
coexisting and successive things, these successions possess different degrees 
of perfection, according to whether they are more or less well linked and 
whether they tend more or less harmoniously to a general end. Now the 
contemplation of perfection is the source of pleasure in intelligent beings, 
for what has the most perfection pleases more, and a reasonable being only 
desires things in proportion to the perfections he notes in them. But as our 
understanding is limited, and we are liable to be wrong in the judgments we 
make, we often mistake an apparent perfection for a real perfection. In con-
trast, God, seeing things with an infi nite understanding, cannot be deceived 

in medieval European manuscripts. Augustine, puzzling over the possibility of the Trinity while 
walking at the seashore, questioned a child who was patiently fi lling a hole in the sand with wa-
ter from the sea, nutshell by nutshell. Told by the saint that he would never complete the task, 
the child announced that he would complete his task before the man would ever understand the 
nature of three persons in one God. Augustine interpreted this answer as a sign from God. See 
James J. O’Donnell, Augustine: A New Biography (New York: HarperPerennial, 2006), 287–88. I 
am grateful to my colleague, the biblical scholar Edwin Yamauchi, for this reference.

64. Du Châtelet also made this her defi nition of human free will in her essay “On Liberty,” 
which probably was originally intended for the Foundations but now exists only in manuscript. 
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by appearances, nor choose the bad because he failed to recognize the best; 
thus, he distinguishes among all possible worlds the best and the most per-
fect, and this greater perfection is the suffi cient reason for the preference 
he gave to this world over all the other possible worlds. Thus the necessary 
Being is infi nitely wise, for only a Being whose wisdom is infi nite is able to 
choose what is most perfect.

§.27. It is in this infi nite wisdom of the Creator that fi nal causes, a prin-
ciple so fruitful in physics, which some philosophers have tried to banish 
from it very inappropriately, originate; all indicates a design and it is to be 
blind, or to want to be, not to perceive that the Creator has intended, in 
the least of his works, purposes that he always achieves and that Nature un-
ceasingly works to carry out. Thus, this universe is not in chaos, it is not a 
disordered mass without harmony and without connection, as some ranters 
would persuade us; but all its parts are arranged with infi nite wisdom, and 
none could be transplanted or removed without harming the perfection of 
the whole.

In studying nature, one discovers some part of the intentions and the 
art of the Creator in the construction of this universe. Thus Virgil was right 
to say Felix qui potuit, rerum cognoscere causas,65 since the knowledge of causes 
raises us to the level of the Creator and allows us to enter into the mystery 
of his designs by showing us the admirable order that prevails in the universe 
and the relationships of its different parts, which are not just necessary re-
lationships of position, such as being above and below; but relationships of 
a design, of which everything carries the imprint. And the more the world 
ages, the further men take their discoveries, and the more one fi nds a design 
marked in the fabric of the world and of the least of its parts.

T H I S WOR L D I S T H E B E S T O F T H E P OS SI B L E WOR L DS .

§.28. So this world is the best of the possible worlds, the one where the 
greatest variety exists with the greatest order, and where the largest number 
of effects is produced by the simplest laws. It is the universe that occupies 
the top of the pyramid,*66 and that has nothing above it, but a real infi nity 
below it which decreases in perfection and that consequently did not de-
serve to be chosen by an infi nitely wise Being.

65. “Happy is he who understands the cause of things,” from the Roman poet Virgil’s Georgics 
(29 BCE), 2.490.

66. Du Châtelet contributed the following note: “*M. Leibniz continuing in his Théodicée the 
Dialogue between Boethius and Valla, introduces the Priest of Apollo, who wants to know 
the origin of the misfortunes of Sextus Tarquinus, and who seeks this origin in the Palace of the 
destinies, a pyramid consisting of all the possible worlds, in which this one, in which Tarquinus 
committed the crimes that led to Roman liberty, occupied the top.”
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T H E I M PE R F EC T ION S O F T H E PA RT S CON T R I BU T E TO T H E PE R F EC T ION 

O F A L L I N T H I S U N I V E R S E .

All the objections drawn from the evils prevalent in this world vanish by 
this principle.67 God allows them in the universe insofar as they enter into 
the best succession of possible things and from which they could not be re-
moved without removing some perfections from the whole; for all the uni-
verse is tied together, the least event is caused by an infi nity of others that 
preceded it, and an infi nity of others are caused by it, and will arise from it. 
Therefore, an event should not be judged apart from and outside of the re-
lationship and succession of things; but it must be judged in relation to the 
entire universe, and by the effects it produces in all places and at all times. 
For to want to judge by an apparent evil the perfection of the universe is to 
judge an entire painting by a single stroke of the brush, and it is a chimera to 
imagine that all imperfections may be removed and everything stay the same 
or become more perfect. The imperfection in the part often contributes to 
the perfection of the whole; for when many rules must be obeyed at once to 
reach a general perfection, the rules often contradict and generate unavoid-
able exceptions from which arise imperfections in the part, which nonethe-
less contribute to the most perfect whole that may be brought about.68 The 
human eye, for instance, could not see the least parts of an object without 
losing sight of the whole; we would see a few points very distinctly if our 
eyes were microscopes, but in so doing we would lose the whole. There-
fore, our sight must be less distinct to be proportionate to our needs, since 
distinguishing the least parts and a total view of the whole cannot be com-
bined; for it is more useful to us to see the entire object than to distinguish 
all its points one after the other. Thus it is a chimera to believe that the eye 
of man would have been more perfect if it had distinguished the least parts 
of things, since, on the contrary, such an ability would have been almost 
useless to us.

The general will of God undoubtedly goes to the good and to the per-
fection of each thing in particular; but his consequent will, which is the re-
sult of all his previous acts of will, and which alone can be made actual, goes 
to the good and the greatest perfection of the whole, to which the perfec-
tion of the parts must yield.

It is true that we cannot see all of this grand tableau of the universe, nor 
show in detail how the perfection of the whole results from the apparent 
imperfections we believe we see in some parts, for this would require en-

67. Here Du Châtelet deals with the ultimate metaphysical and theological contradiction: the 
problem of a perfect Creator creating the imperfect, the ultimate Good creating evil.

68. Voltaire mocked this aspect of Leibniz’s metaphysics in his tale of Candide. 
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visaging the entire universe and being able to compare it with all the other 
possible universes, which is an attribute of the Divinity (§.23). But our pow-
erlessness in this respect cannot make us doubt that the supreme Intelligence 
has chosen the best world to which to give existence, for the necessary Be-
ing who is self- suffi cient and who has no need for anything outside himself 
cannot have had other ends in the creation of this universe than to impart 
a portion of his perfections to his creatures, and to make a work worthy of 
himself, since he would have done something derogatory to himself and to 
his perfections if he had produced a world unworthy of his wisdom.

A consequence of the linkage between the parts and the whole is that all 
imperfection cannot be removed from man; man is a fi nite being, bounded 
and limited in all by his essence. How many evils happen to us because our 
understanding is limited, because we cannot know everything, understand 
everything, or be wherever our presence is necessary? But these are facul-
ties the creature could not have without becoming a God; thus, the imper-
fections in the creature, a succession of his limitations, are necessary imper-
fections.69

T H E SU PR E M E B E I NG I S I N F I N I T E LY G OO D.

§.29. It follows from all I have just said that the supreme Being is infi nitely 
good; for having determined to create a world to which to impart a portion 
of his infi nite perfections, he determined to grant actuality to the best succes-
sion of possible things. He granted to each thing in particular as much essen-
tial perfection as it could receive; and by his wisdom he directed the evils that 
would be inevitable in this succession of things to the greater good.

A N D I N F I N I T E LY P OW E R F U L . H I S U N D E R S TA N DI NG I S T H E PR I NC IPL E 

O F T H E P OS SI B IL I T Y,  A N D H I S W IL L ,  T H E SOU RC E O F T H E AC T U A L I T Y 

O F T H I N G S .

§.30. He is infi nitely powerful; for God having, for all eternity, envis-
aged all that is possible, his understanding is the source of all possibility, and 
as nothing can ever become possible other than what God conceived of as 
such, and nothing being actual except what he was pleased to grant exis-
tence to, he is the principle of the possibility and the actuality of all that is 
actual and possible.

§.31. God is the absolute Master of this succession of things to which 

69. Du Châtelet continued to think about the distinctions between God and man; she explored 
it fully in her Examinations of the Bible, and mentioned it again in the Discourse on Happiness, both of 
which she was working on in this same period, 1735–39.
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he has granted existence. He can change it and annihilate it, but (as we have 
seen) a contingent being cannot give itself existence, nor can it conserve it 
for a moment by its own force. Thus the reason for continuous existence 
cannot lie in the creature, who can neither begin nor continue to be but by 
the will of the Creator, which it needs at all times to sustain itself in the ac-
tuality that he has given it.

CHAPTER FOUR

Of hypotheses

T H E U S E F U L N E S S O F PROBA B IL I T I E S I N PH YSIC S .

§.53. The true causes of natural effects and of the phenomena we ob-
serve are often so far from the principles on which we can rely and the ex-
periments we can make that one is obliged to be content with probable 
reasons to explain them. Thus, probabilities are not to be rejected in the 
sciences, not only because they are often of great practical use, but also be-
cause they clear the path that leads to the truth.

U S E O F H Y P OT H E SI S .

§.54. There must be a beginning in all researches, and this beginning 
must almost always be a very imperfect, often unsuccessful attempt. There 
are unknown truths just as there are unknown countries to which one can 
only fi nd the good route after having tried all the others. Thus, some must 
run the risk of losing their way in order to mark the good path for others; so 
it would be doing the sciences great injury, infi nitely delaying their progress, 
to banish hypotheses as some modern philosophers have.

M ISU S E S OF H Y P OT H E S E S BY T H E DISC IPL E S OF DE SC A RT E S .

§.55. Descartes, who had established much of his philosophy on hy-
potheses, because it was almost impossible to do otherwise in his time, gave 
the whole learned world a taste for hypotheses; and it was not long before 
one fell into a taste for fi ctions. Thus, the books of philosophy, which should 
have been collections of truths, were fi lled with fables and reveries.

T H E DI SC IPL E S O F M . N E W TON H AV E FA L L E N I N TO T H E 

OPP OSI T E E XC E S S .

M. Newton, and above all his disciples, have fallen into the opposite excess: 
disgusted with suppositions and errors that they found fi lled books of phi-
losophy, they rose up against hypotheses and tried to make them suspect 

You are reading copyrighted material published by the University of Chicago Press.  
Unauthorized posting, copying, or distributing of this work except as permitted under 
U.S. copyright law is illegal and injures the author and publisher.



 148 T h r e e

and ridiculous, by calling them the poison of reason and the plague of Philosophy.70 
Moreover, he alone, who was able to assign and demonstrate the causes of 
all that we see, would be entitled to banish hypotheses from physics; but, 
as for us, who do not seem to be cut out for such knowledge, and who can 
only arrive at the truth by crawling from probability to probability, it is not 
for us to pronounce so boldly against hypotheses.

HOW H Y P OT H E S E S A R E M A D E .

§.56. When certain things are used to explain what has been observed, 
and though the truth of what has been supposed is impossible to demon-
strate, one is making a hypothesis. Thus, philosophers frame hypotheses to 
explain the phenomena, the cause of which cannot be discovered either by 
experiment or by demonstration.71

H Y P OT H E S E S A R E T H E T H R E A DS T H AT L E A D U S TO T H E MOS T SU B L I M E 

DISCOV E R I E S .

§.57. If we take the trouble to study the way in which the most sublime 
discoveries were made, we will see that success only came after many unnec-
essary hypotheses had been made and yet the duration and unprofi tableness 
of this work had not proved discouraging; for hypotheses are often the only 
available means to discover new truths. It is true that the means is slow and 
requires labor all the more onerous because for a long time one cannot know 
if it will be useful or fruitless. Similarly, when one takes an unknown route 
and fi nds several paths, it is only after walking a long time that one can be 
sure if one has taken the good route or if one has been mistaken. But if the 
uncertainty over which of these routes is the right one were a reason not to 
take any of them, it is certain that one would never arrive; whereas when one 
has the courage to set off, there is no doubt that of the three routes, of which 
two have misled us, the third will infallibly lead us to our goal.

70. In the “General Scholium,” which he added to Book III of the Principia, Newton said that he 
refused to “feign” hypotheses in order to explain how gravity and attraction worked. His follow-
ers took this to mean that hypotheses in general had no place in science, and that only conclu-
sions deduced from observation and experiment were useful and valid. As Du Châtelet explains, 
modern science would not have been possible without the use of hypotheses. See I. B. Cohen’s 
“A Guide to Newton’s Principia,” 274–77 and his note to the Principia, n.oo, 943.

71. Du Châtelet and her contemporaries distinguished between experiment, seeking some new 
information about phenomena, and demonstration, the replication of someone else’s experiment. 
Newton’s experiments with prisms told him about the nature of light, but it was some time be-
fore others could replicate his results and thus, confi rm his discoveries by demonstration.
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W I T HOU T H Y P OT H E SI S F E W DI SCOV E R I E S WOU L D H AV E B E E N M A D E 

I N A S T RONOMY.

It is in this manner that astronomy has brought us to the point where we 
admire it today; for, if, to calculate the path of the celestial bodies, astrono-
mers had waited until the true theory of the planets had been found, there 
would be no astronomy now.

I T I S TO T H E S E T H AT W E OW E T H E T RU E S YS T E M O F T H E WOR L D.

The fi rst idea of those who applied themselves to this science, just like the 
fi rst idea of all other men, must have been that the Sun and all the celestial 
bodies turned around the Earth in  twenty- four hours. Thus, they began to 
explain and to predict phenomena by this hypothesis, called Ptolemy’s hypoth-
esis, until the insurmountable diffi culties of the consequences that derived 
from it when compared with observations, and the impossibility of con-
structing tables according to this hypothesis which were in accord with the 
phenomena of the sky, brought Copernicus to abandon it entirely and to test 
the opposite hypothesis, which is so much in agreement with the phenom-
ena, that its certitude is at present not far from demonstration; and that no 
astronomer dares adopt that of Ptolemy.72

T H E Y O F T E N G I V E T H E I D E A O F HOW TO DO N E W, 

V E RY U S E F U L E X PE R I M E N T S .

§.58. Hypotheses must then fi nd a place in the sciences, since they pro-
mote the discovery of truth and offer new perspectives; for when a hypoth-
esis is once posed, experiments are often done to ascertain if it is a good 
one, experiments which would never have been thought of without it. If 
it is found that these experiments confi rm it, and that it not only explains 
the phenomenon that one had proposed to explain with it, but also that all 
the consequences drawn from it agree with the observations, its probability 
grows to such a point that we cannot refuse our assent to it, and that is al-
most equivalent to a demonstration.

The example of astronomers can further serve marvelously well to clar-
ify this matter; for the true orbits of the planets were ascertained by fi rst sup-
posing they made their revolutions in circles, of which the Sun occupied the 
center; but the variation in their speed and their apparent diameters being 

72. Nicolaus Copernicus (1473–1543), the Polish astronomer, by his observations and new 
hypotheses about the universe began the shift in Europe from an Earth-centered to a Sun-
 centered solar system.
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contradictory to this hypothesis, it was supposed they moved in eccentric 
circles, that is to say, in circles of which the Sun did not occupy the center. 
This supposition, which corresponded to the movements of the Earth well 
enough, deviated greatly from what is observed about the planet Mars; and 
to remedy this, attempts were made to make a new correction to the curve 
the planets describe in their annual revolution. This procedure succeeded so 
well that fi nally Kepler, going from supposition to supposition, found their 
true orbit, which admirably corresponded to all the appearances of the plan-
ets, and this orbit is an ellipse, of which the Sun occupies one of the foci.

By means of this hypothesis of the elliptic nature of orbits Kepler came 
to discover the proportionality of the areas and the times, and that of the 
times and the distances. And these two famous theorems, called the Analo-
gies of Kepler, put M. Newton in reach of demonstrating that the supposition 
of the elliptic nature of the planets’ orbits agrees with the laws of mechan-
ics, and of assigning the proportion of forces that direct the movements of 
celestial bodies.73

Thus, it is evident that it is to hypotheses fi rst made and then corrected 
that we are indebted for the beautiful and sublime knowledge of which as-
tronomy and its subsidiary sciences are fi lled at present. It is impossible to 
see how men could have arrived there by other means.

I T I S BY M E A N S O F H Y P OT H E S E S T H AT M . H U YG E N S DI SCOV E R E D T H AT 

SAT U R N WA S SU R ROU N D E D BY A R I NG .

By the same means we know today that Saturn is surrounded by a ring that 
refl ects light, and is separated from the body of the planet, and inclined to 
the ecliptic. For M. Huygens, who discovered it fi rst, did not observe what 
astronomers now describe; but he observed several phases of it, which some-
times resembled nothing less than a ring. Next, comparing the successive 
changes of these phases and all the observations that he had made of it, he 
sought a hypothesis that fi t them, and explained these different appearances. 
That of a ring succeeds very well; it not only explains the appearances but 
also predicts the phases of this ring very accurately.

This correspondence between hypothesis and observation has fi nally 
converted this supposition of M. Huygens into a certainty; and no one 
doubts now that this ring is very real; thus, hypotheses brought us this beau-
tiful discovery of the ring of Saturn.

73. Du Châtelet uses the term analogies in the Newtonian sense of laws based on mathematical 
models and experiment, though by her day Kepler’s suppositions had been long accepted as 
proved by observations of the celestial bodies.
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The same can be said of the ingenious explanation the same M. Huy-
gens gave for halos, that is to say, of these sorts of colored crowns that some-
times appear around stars. No one before him had conceived of what might 
be the cause of these phenomena; but M. Huygens, after several fruitless 
suppositions, fi nally found that, by supposing the air to be fi lled with frozen 
grains of hail with a kernel of snow in their center, all the circumstances that 
accompany these phenomena could be explained, and no one has ventured 
to call into question M. Huygens’s explanation.

DI V IS ION IS FOU N D E D ON H Y P OT H E S E S ON LY.

§.59. It is the same with numbers. Division, for example, is founded on 
hypotheses only. Without hypotheses you could not divide, for when you 
begin division, you suppose that the divisor is contained in the dividend as 
many times as the fi rst number of the divisor is contained in the fi rst number, 
or in the fi rst two numbers of the dividend; and then you verify this supposi-
tion by multiplying the divisor by the quotient, and by subtracting from the 
dividend the product of this multiplication. If you fi nd that this subtraction 
cannot be done, you conclude that the quotient is too big, and then you cor-
rect it. This whole operation is done by means of hypotheses.

H Y P OT H E S E S A R E NOT ON LY V E RY U S E F U L , BU T E V E N SOM E T I M E S 

V E RY N EC E S SA RY.

§.60. So making hypotheses is allowed, and it is even very useful in all 
cases when we cannot discover the true reason for a phenomenon and the 
attendant circumstances, neither a priori, by means of truths that we already 
know; nor a posteriori, with the help of experiments.

HOW ON E MU S T PROC E E D W H E N M A K I NG A H Y P OT H E SI S .

§.61. Without doubt there are rules to follow and pitfalls to avoid in 
hypotheses. The fi rst is, that it not be in contradiction with the principle 
of suffi cient reason, nor with any principles that are the foundations of our 
knowledge. The second rule is to have certain knowledge of the facts that 
are within our reach, and to know all the circumstances attendant upon the 
phenomena we want to explain. This care must precede any hypothesis in-
vented to explain it; for he who would hazard a hypothesis without this 
precaution would run the risk of seeing his explanation overthrown by new 
facts that he had neglected to fi nd out about. This is what happened to him 
who wanted to explain electricity after having only seen how Spanish wax, 
rubbed vigorously, attracts bits of paper. For it would have been easy to 
make other bodies do what happens with Spanish wax; rubbed in the same 
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way, they would also have been electrifi ed. Thus, the explanation of electric-
ity by Spanish wax alone had been insuffi cient and precipitous.

When one can hope to know the greatest number of circumstances at-
tendant upon a phenomenon, then one can seek the reason for it by means of 
hypotheses, taking the risk of having to correct it or having to be corrected; 
but the efforts made to fi nd the truth are always glorious, even though they 
might be fruitless.

PI T FA L L TO AVOI D I N H Y P OT H E S E S .

§.62. Since hypotheses are only made in order to discover the truth, 
they must not be passed off as the truth itself, before one is able to give ir-
refutable proofs. So it is very important for the progress of the sciences not 
to delude oneself and others with the hypotheses one has invented, but one 
should estimate the degree of probability in a hypothesis, and never impose 
it on others by detours and a semblance of demonstration, which has much 
too often led people with a thirst for knowledge into error.

With this precaution one does not run the danger of taking for certain 
that which is not; and one inspires those who follow us to correct the faults 
in our hypotheses and to provide what they lack to make them certain.

§.63. Most of those who, since Descartes, have fi lled their writings with 
hypotheses to explain facts, which very often they only knew imperfectly, 
have sinned against this rule and have tried to pass off their suppositions as 
truths; this is partly the source of the disgust for hypotheses in this century. 
But the excessive resort to a useful thing does not detract from its utility and 
must not prevent us from making use of it when this can bear fruit.

A S I NG L E CON T R A RY E X PE R I M E N T SU F F IC E S TO R EJ EC T A H Y P OT H E SIS .

§.64. One experiment is not enough for a hypothesis to be accepted, 
but a single one suffi ces to reject it when it is contrary to it. It follows, for 
example, from the hypothesis in which one supposes that the Sun moves 
around the Earth, which serves as the center of its orbit, that the diameters 
of the Sun must be equal at all times of the year; but experience shows that 
they appear unequal. From this observation, one can therefore conclude with 
certainty that the hypothesis, of which this equality is a consequence is false, 
and that the Earth does not at all occupy the center of the Sun’s orbit.

A H Y POT H E SIS C A N B E T RU E IN ON E OF I T S PA RT S A N D FA L SE IN A NOT H E R .

§.65. A hypothesis may be true in one of its parts and false in another; 
then the part that is found to be in contradiction with experiment must be 
corrected.
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But great care must be taken to put in the conclusion only what must be 
there, and not to attribute to the entire hypothesis a fault which only applies 
to one of its parts. For example, M. Descartes attributed the fall of bodies 
toward the center of the Earth to a vortex of fl uid matter impelling bodies to 
move toward the center by its rapid swirling around the Earth; but M. Huy-
gens demonstrated by an irrefutable experiment that, according to this sup-
position, bodies should be directed in a fall perpendicular to the axis of the 
Earth and not toward its center. It can be concluded from that, that a vortex 
of fl uid matter, such as M. Descartes conceived, would not cause bodies to 
fall toward the center of the Earth; but it would be too precipitous to con-
clude that no fl uid material caused the phenomenon of the fall of bodies. It 
is the same with the other vortices, which, according to M. Descartes, carry 
the planets around the Sun; for M. Newton demonstrated that this suppo-
sition did not agree with the laws of Kepler. So it must be inferred that the 
movements of the planets are not the effect of the vortices of fl uid material 
that M. Descartes supposed explained them. But it cannot be legitimately 
concluded that a vortex, or several vortices, conceived of in a different way, 
cannot be the cause of these movements.74

§.66. Thus, in making a hypothesis one must deduce all the conse-
quences that can legitimately be deduced, and next compare them with ex-
periment; for should all these consequences be confi rmed by experiments, 
the probability would be greatest. But if there is a single one contrary to 
them, either the entire hypothesis must be rejected, if this consequence fol-
lows from the entire hypothesis, or that part of the hypothesis from which 
it necessarily follows.

Astronomers give us another example of this rule; indeed, a plethora 
of discoveries would not have come about in astronomy if no attempt had 
been made to verify by experiment what was deduced from hypotheses. It 
follows, for example, from Copernicus’s hypothesis that if the distance of a 
star to the Earth has a relationship comparable to the diameter of its orbit, 
the height of the pole and the fi xed stars must vary at different times of the 
year. The desire to verify this consequence led several astronomers to make 
observations on this annual parallax or height of the fi xed stars; among oth-
ers, M. Bradley, in whose hands this consequence was not only confi rmed 

74. Du Châtelet believes that attraction explains these phenomena but continues to give cre-
dence to Descartes’ explanation to prove her point about the correct use of hypotheses. Leon-
hard Euler and Johann Bernoulli would fi t this latter description, for they accepted attraction 
but continued to seek a material explanation for it. Note that Newton never successfully ex-
plained the cause of attraction, only its observed effects in the universe.
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but then gave birth to this beautiful theory of the aberration of the fi xed 
stars, which would never have been thought of before.75

D E F I N I T ION O F H Y P OT H E S E S .  W H AT M A K E S T H E M PROBA B L E .

§.67. Hypotheses, then, are only probable propositions that have a 
greater or lesser degree of certainty, depending on whether they satisfy a 
more or less great number of circumstances attendant upon the phenome-
non that one wants to explain by their means. And, as a very great degree 
of probability gains our assent, and has on us almost the same effect as cer-
tainty, hypotheses fi nally become truths when their probability increases to 
such a point that one can morally present them as a certainty; this is what 
happened with Copernicus’s system of the world, and with M. Huygens’s on 
the ring of Saturn.

W H AT M A K E S T H E M I N VA L I D.

By contrast, a hypothesis becomes all the more improbable as it fails to ex-
plain more of its attendant circumstances, as in Ptolemy’s hypothesis.

§.68. When a hypothesis is made, one must have reasons for prefer-
ring the supposition on which it is founded to all other suppositions; oth-
erwise one spews forth chimeras, and precarious principles that have no 
foundation.

§.69. So it is necessary not only that all one supposes be possible, but 
also that it be possible in the manner one uses it; and that the phenomena 
result necessarily, and without the obligation to make new suppositions. 
Otherwise, the supposition does not deserve the name of hypothesis; for a 
hypothesis is a supposition that explains a phenomenon. When the neces-
sary consequences do not follow from it, and to explain the phenomenon, 
a new hypothesis must be created in order to use the fi rst, this hypothesis is 
only a fi ction unworthy of a philosopher.

§.70. If those who wanted to explain so many surprising effects by 
means of hooked, branchlike, and serrated particles had paid attention to 
what is required to make a truly philosophical hypothesis, they would not 
have slowed, as they did, the progress of the sciences by creating monsters 
that subsequently had to be fought against as realities.76

75. James Bradley (1693–1762) was professor of astronomy at Oxford, the successor to Ed-
mund Halley (1656–1742) as astronomer royal. Both were known for their astronomical ob-
servations.

76. Nicolas Lémery (1645–1715), French chemist and public lecturer, developed a corpuscular 
theory of pointed particles that could unite with others that were serrated.
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H Y P OT H E S E S A R E ON E O F T H E G R E AT M E A N S O F T H E A RT O F I N V E N T ION. 

G OO D H Y P OT H E S E S H AV E A LWAYS B E E N M A D E BY T H E G R E AT E S T M E N .

§.71. By distinguishing between the good and the bad use of hypoth-
eses, both extremes are avoided, and without giving oneself up to fi ctions, a 
method very necessary to the art of invention is not denied to the sciences, 
a method that is the only means that can be used in diffi cult researches re-
quiring correction over several centuries and the work of several men before 
attaining a certain perfection. And it must not be feared that by this method 
philosophy might become a heap of fables; for we have seen that a good hy-
pothesis can only be made when a great number of facts and circumstances 
attendant upon the phenomenon one wants to explain have been observed 
(§.61), and that the hypothesis is only true and only deserves to be adopted 
when it explains all the circumstances (§.66). Therefore, the good hypoth-
eses will always be the work of the greatest men. Copernicus, Kepler, Huy-
gens, Descartes, Leibniz, M. Newton himself, have all imagined useful hy-
potheses to explain complicated and diffi cult phenomena; and the examples 
of these great men and their success must show how much those who want 
to banish hypotheses from philosophy misunderstand the interests of the 
sciences.

CHAPT ER SIX

Of time

A N A LO GY B E T W E E N T I M E A N D S PAC E .

§.94. The notions of time and space are very similar. In space, one 
simply considers the order of the coexistents insofar as they coexist; and in 
time, the order of successive things, insofar as they succeed each other, dis-
counting any other internal quality than simple succession.

T H E OR DI N A RY I D E A O F T I M E I S FA L S E .  I T L E A DS TO T H E SA M E 

DI F F IC ULT I E S A S T H AT OF PU R E S PAC E .

§.95. Ordinarily our image of time, as of space, is produced by confused 
ideas: thus, one imagines it as a being composed of continuous, successive 
parts, which fl ow uniformly, which subsists independently of things exist-
ing in time, which has been in a continual fl ux from all eternity, and which 
will continue in the same way. But it is obvious that this notion of time as a 
being composed of continuous and successive parts that fl ows uniformly, be-
ing once accepted, leads to the same diffi culties as those of absolute space; 
that is to say that, according to this notion time would be a necessary being, 
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immutable, eternal, subsisting by itself, and consequently it would have all 
the attributes of God.

T H E PR I NC IPL E O F SU F F IC I E N T R E A SON PROV E S T H AT T I M E I S NOT 

S E PA R AT E F ROM T H I NG S .

§.96. From this idea of time M. Clarke put the famous question to M. 
Leibniz: why God had not created the universe six thousand years earlier or later?77

M. Leibniz had no trouble countering this objection of the English doc-
tor and his opinion on the nature of time by the principle of suffi cient rea-
son; he only needed to use M. Clarke’s own objection on the time of the 
creation. For if time is an absolute being consisting in a uniform fl ow, the 
question of why God did not create the world six thousand years earlier or 
later becomes a meaningless question, and forces one to acknowledge that 
something happened without suffi cient reason. For the same succession of 
beings in the universe being kept, God could make the world begin earlier 
or later, without thereby causing any disturbance. Now since all instants 
are equal, when only succession is attended to there is nothing in them that 
could have led to a preference for one over another, to the extent that no 
diversity in the world would have been caused by this choice. Thus, one in-
stant would have been chosen in preference to another to make this world 
actual without suffi cient reason, which cannot be accepted (§.8).78

But furthermore, we are going to see, by the analysis of our ideas, that 
time is only an abstract being, which has no separate existence from things 
and which, consequently, cannot be endowed with the properties imagina-
tion attributes to it.

HOW ON E COM E S TO FOR M T H E I D E A O F T I M E A S A N A B SOLU T E B E I NG , 

E X I S T I NG I N D E PE N D E N T LY O F SUCC E S SI V E B E I NG S .

§.97. When we pay attention to the continuous succession of several 
beings, and we conceive of the existence of the fi rst A as distinct from that 
of the second B, and this second B distinct from that of the third C, and so 
on, and we observe that two never exist together; but that A, having ceased 

77. Like many of her contemporaries, Du Châtelet read Pierre Desmaizeux’s French transla-
tion of the correspondence between Samuel Clarke (1675–1729) and Gottfried Wilhelm Leib-
niz in 1715–16 (1717 ed.). Leibniz had been the Princess of Wales, Caroline of Ansbach’s tutor, 
Clarke was her chaplain. She asked the two men to discuss the nature of the universe and its 
relation to God, in particular the ideas of Sir Isaac Newton and those of Leibniz. 

78. In chapter one of the Foundations, Du Châtelet established the basic rules governing all 
knowledge; in chapter two she explained that God would also choose to be subject to these 
rules; as a perfect being he would always have a suffi cient reason for his actions.
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to exist, B soon succeeds it; that B, having ceased, C succeeds it, and, we 
form a notion of a being we call time. And insofar as we construe the perma-
nent existence of one being in terms of these successive beings, we say that 
it lasted a certain time, insofar as this being is conceived of as existing with sev-
eral others that succeed each other.

So it is said that a being lasts since it coexists with several other succes-
sive beings in a continuous sequence; thus, the duration of a being becomes 
explicable and commensurable by the successive existence of several other 
beings. For one takes the existence of a single one of these successive beings 
for one, that of two for two, and so on with the others; and as the being that 
coexists with all, its existence becomes commensurable by the existence of 
all these successive beings.

A thousand examples can clarify what I have just said. It is said, for ex-
ample, that a body uses time to traverse a space, because the existence of this 
body at a single point is distinguished from its existence at any other point; 
and it is observed that this body could not exist at the second point without 
having ceased to exist at the fi rst, and that the existence at the second point 
follows immediately on the existence at the fi rst. And, insofar as one gath-
ers together these diverse existences, and considers them as making one, it is 
said that this body used time to create a line. Thus, the time is not actual in 
the things that last, but is a simple mode or exterior relationship, which de-
pends only on the mind insofar as it compares the duration of beings with 
the movement of the Sun, and of the other exterior bodies, or with the suc-
cession of our ideas.

§.98. When we pay attention to the links between our ideas, we grasp 
that in the abstract notion of time the mind only considers beings in gen-
eral; and that having discounted all the determinations these beings can 
have, one only adds to this general idea, that of their non- coexistence, that 
is to say, that the fi rst and the second cannot exist together but the second 
immediately succeeds the fi rst, and with no possibility of the existence of 
another being between the two, discounting here again internal relation-
ships and causes that make them succeed each other. In this manner, one 
creates an ideal being, consisting in a uniform fl ow, which must be similar 
in all its parts, since to create it one uses the same abstract notion for each 
being without determining anything of its nature, and one considers in all 
these beings only their successive existence without caring about how the 
existence of one gives birth to the next.

§.99. This abstract being we thus created must appear to us indepen-
dent of existing things and subsisting by itself. For since we can distinguish 
the successive manner for beings to exist, the manner of their internal de-
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terminations, and of the causes which gave birth to this succession, we must 
regard time as a being apart, separate from things and able to subsist with-
out actual and successive things, since we can still think of this successive 
existence, after having destroyed with our minds all the other realities, that 
is to say, having discounted them.

§.100. But as we can also restore to these general determinations partic-
ular ones that make them beings of a certain type, in applying our attention 
simultaneously to their successive existence and to their particular determi-
nations it must appear to us that we make something exist in this succes-
sive being that could not exist there before, and that we can remove it again 
without destroying this being.

§.101. Time must also necessarily be considered as continuous; for if 
two successive beings, A and B, are not conceived of as continuous in their 
succession, it will be possible to place one or several between two that will 
exist after A has existed, and before B exists. Now by this very reasoning one 
accepts time between the successive existence of A and B; thus, time must 
be considered as continuous.

Thus our imagination creates a notion of time in considering it as a be-
ing composed of successive, continuous parts without internal differences, 
with which all successive beings coexist, and which becomes their common 
measure. This notion can have its uses, when it only concerns the magnitude 
of the duration and comparisons of the duration of several beings together. 
As in geometry one is only concerned with these sorts of considerations, 
so the imaginary notion can easily be put in place of the actual one. But we 
should refrain from making the same substitution in metaphysics and phys-
ics; for then we would fall into these diffi culties of making the duration an 
eternal being, and with all the attributes of God, discussed above.

T I M E I S NO OT H E R T H I NG T H A N T H E OR D E R O F CO E X I S T E NC E .

§.102. So time is really nothing other than the order of successive be-
ings; and one forms the idea of it inasmuch as one considers only the order 
of their succession. Thus there is no time without true, successive beings ar-
ranged in a continuous sequence; and there is time as soon as such beings 
exist.

I T I S DI F F E R E N T F ROM SUCC E S SI V E B E I NG S, A S T H E PL AC E A N D N U M B E R 

O F N U M B E R E D A N D CO E X I S T I NG T H I NG S DI F F E R .

§.103. But this resemblance in the manner in which these beings suc-
ceed each other, and this order that results from their succession, are not 
the things themselves, as we saw above (§.87.), that the number is not the 
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things numbered, and the place is not the things placed in this place.79 For 
the number is only an aggregate of the same units, and each thing becomes 
a unit when all is considered simply as a being; thus the number is only a 
relationship of a being considered in regard to all, and however different it 
may be from the numbered things, nonetheless it only actually exists inso-
far as things exist that can be reduced to units of the same class. Once these 
things have been set, one can place a number, and remove it, and there are 
none left. In the same way time, which is nothing other than the order of 
continuous successions, could not exist if things in a continuous sequence 
did not exist. Thus, there is time when things are, it is removed when one re-
moves these things; however, it is like the number, different from the things 
that succeed each other in a continuous sequence. This comparison between 
time and number can help to form the true notion of time; and to understand 
that time, like space, is nothing absolute outside of things.

G O D I S NOT I N T I M E A N D A L L SUCC E S SION I S I M MU TA B L E FOR H I M .

§.104. With regard to God, it cannot be said that he is in time, for there 
is no succession in him, nor can any change happen to him. Thus, he is al-
ways the same, and his nature does not vary; and as he is outside the world, 
that is to say, as he is not linked with the beings whose union constitutes the 
world, he does not coexist with successive beings as creatures do; thus he 
cannot be measured by that of successive beings. For though God continues 
to exist during time, as time is only the order of the succession of beings, 
and this succession is immutable in relation to God, to whom all things with 
all their changes are present at once, God does not exist in time. God is at 
once all that he can be, whereas creatures can only successively achieve the 
states of which they are capable.

§.105. One can accept as actual parts of time only those denoted by 
actually existing beings; for actual time being only a successive order in a 
continuous sequence, one can accept portions of time only insofar as real 
things have existed and ceased to exist. For successive existence makes time, 
and a being that coexists with the least actual change in nature has lasted 
the shortest actual time; and the least changes, as for example, the move-
ments of the smallest animals, denote the smallest actual parts of time we 
can perceive.

79. §.87 comes from chapter fi ve on space where Du Châtelet explains that “space” is not a “real 
being” but an abstraction of coexisting things, as numbers are an abstraction of things num-
bered. Without the things, there would be no space and no numbers, and neither space nor the 
numbers are the real things.
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§.106. Time is usually represented by the uniform movement of a point 
that describes a straight line, because the point is there a successive being, 
present successively at different points, creating by its fl ow a continuous 
succession to which we attach the idea of time. We also measure time by 
the uniform movement of an object; for when the movement is uniform, the 
moving body will, for example, travel a pied in the same time in which it trav-
eled a fi rst pied.80 Thus the duration of things that coexist with the movement 
of a moving body, while it travels a pied, being taken as one, the duration of 
those that will coexist with its movement while it travels two pieds will be two; 
and so forth. In this way time becomes commensurable, since a ratio of one 
duration in relation to another can be made, with the duration taken as one. 
Thus in clocks the hand moves uniformly in a circle, and the  twenty- fourth 
part of the circumference of this circle makes one; and time is measured with 
this unit, by saying two hours, three hours, etc.; in the same way, one takes 
one year for one, because the revolutions of the Sun in the ecliptic are equal 
and are used to measure other durations in relation to this unit.81

§.107. Astronomers’ efforts to fi nd a uniform motion, which put them 
in reach of measuring time exactly, are well known, and it is what M. Huy-
gens found with pendulums, of which he is the inventor, and which will be 
discussed further on.

T H E SUCC E S SION O F OU R I D E A S,  A N D NOT T H E MOV E M E N T O F BO DI E S , 

G I V E S U S T H E I D E A O F T I M E .

§.108. We have seen that the successive existence of beings gives rise to the 
notion of time; now, as it is our ideas that represent to us these beings, the no-
tion of time is born from the succession of our ideas and not from the move-
ment of exterior bodies; for we would have a notion of time even if nothing 
other than our soul existed, and insofar as things that exist outside of us are 
similar to the ideas our soul creates of them, they exist in time.82

Movement, by itself, is so far from giving us the idea of duration, as 
some philosophers have claimed, that we only acquire the mere idea of 
movement by our refl ections on successive ideas, which the moving body 
causes in our mind by its successive existence with the different bodies that 
surround it.

80. For French measurements in Du Châtelet’s day see chapter 1 (of this volume), note 29.

81. The ecliptic means the apparent path of the Sun, indicated by the plane of the Earth’s orbit 
extended as if to meet the Sun, inclined to the Earth’s equator by an angle of 23º27”.

82. Du Châtelet is again speaking of the soul in the Cartesian sense, as distinct from the body 
and having the properties of mind.
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W E DO NOT PE RC E I V E MOV E M E N T, W H E N I T I S TOO FA S T OR TOO SLOW.

This is why we have no idea of movement when looking at the Moon or the 
hand of a watch, though both are moving, for this movement is so slow that 
the moving body appears at the same point, while we have a long succes-
sion of ideas; and because we cannot distinguish the parts of space the body 
traveled in this interval, we believe that the moving body is at rest. But when 
at the end of a certain length of time, the Moon and the hand of this watch 
have gone a considerable way, then our mind, joining the idea of the point 
where it left them, that is to say, their past coexistence with certain beings, 
to that of their current coexistence with other beings, acquires by this means 
the idea of this body’s movement.

Similarly, when the moving body goes with such rapidity that we have 
had no succession of ideas while it was going from one point to another, we 
say that the moving body traveled the distance in an instant, that is to say, 
that it used no perceivable time. Almost for the same reason, when the im-
pressions each of the seven colors makes on our retina are too fl eeting, we 
do not distinguish each color in particular, but have a common sensation of 
all these colors, which we have called whiteness.83

§.109. Thus only mediocre movement can give us the notion of time, 
because there is some relationship with the succession of our ideas; but it 
only gives us this notion because the soul can then distinctly represent the 
different states of the moving body one after another, without amalgamat-
ing several. Time, which is an ideal being, is very different from movement, 
which is something real.

M . D E C ROU SA Z ’ S M I S TA K E A BOU T T I M E . T H E R E WOU L D B E A T I M E 

E V E N I F T H E R E W E R E NO MOV E M E N T.84

§.110. Thus I cannot imagine how it could be said in a memoir that won 
the fi rst prize of the Academy of Sciences (and which, moreover, has other 
excellent things in it), that the existence of movement in a body is the existence of time in 
the body; that the time and the movement of a body are the same thing; and fi nally that it is 

83. Du Châtelet sent her brief “Essay on Optics” to other physicists. It bears the designation, 
“Chapter 4,” and perhaps was intended for the Foundations. It certainly was part of her read-
ing and thinking in her collaboration with Voltaire on his Elements of the Philosophy of Newton. 
See Ira O. Wade, Studies on Voltaire, with Some Unpublished Papers of Mme. Du Châtelet (Princeton NJ: 
Princeton University Press, 1947), 188–207.

84. Jean-Pierre de Crousaz (1663–1748) was a Swiss mathematician known for his adherence 
to Descartes and opposition to Leibniz and Wolff. In his 1721 prize essay, he wrote on the me-
chanics of collisions between bodies. He and Du Châtelet corresponded after the publication 
of the Foundations.
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a child’s notion to believe that time is the measure of rest, as it is of movement. Certainly, I 
could always remain in the same place and still have successive ideas; I would 
exist during a certain time, and I would have an idea of the duration of my 
being from the succession of my thoughts, even if I had never moved and 
never seen a body in motion, and consequently had no idea of movement. 
Thus, as long as there are beings with successive existence, there will neces-
sarily be a time, whether the beings are in motion or at rest.

T IM E MUST B E C A R E F UL LY DIST INGUISH E D F ROM T H E M E A SUR E M E N T 

OF I T.

§.111. The reason why motion and time have been confused is that time 
has not been carefully enough distinguished from the measurement of it.

§.112. The measurements of time taken from exterior bodies were nec-
essary to us for putting order in facts past, present, and even to come; and to 
give to ourselves and others an idea of what we mean by such a portion of time. 
For the succession of our ideas cannot be used for any of these purposes; it 
cannot serve as a rule to us, for nothing can assure us that between two per-
ceptions that appear to follow each other immediately, an infi nite number 
did not happen that we have forgotten and that are separated by vast ex-
panses of time.

Neither can this succession of our ideas be used as the means to make 
others understand what we mean by such a portion of time, because ideas suc-
ceed each other faster or slower in different heads.

W H Y T I M E IS M E A SU R E D BY T H E MOV E M E N T OF E X T E R IOR BO DI E S .

This is why we have been obliged to take the measurements of time out-
side of ourselves. Nearly all peoples agree on using the course of the Sun 
to measure time, and it is apparently because it seems to proceed overhead 
that men have confused time and movement, and for lack of a distinction be-
tween time and the measurements established for measuring its parts. For if 
the Sun, for example, were extinguished and relit at equal intervals, it would 
also serve us as a measure of time, even if the Earth and it were immobile.

T H E R E I S NO WAY TO M E A SU R E T I M E V E RY ACC U R AT E LY, A N D W H Y.

§.113. There is not, and cannot be, a very accurate measurement of 
time; for one cannot apply a part of time to itself to measure it, as one mea-
sures extension by pieds and toises, which are themselves portions of exten-
sion. Each has his own measurement of time in the quickness or slowness 
with which his ideas succeed each other, and it is these different speeds in 
which ideas follow each other in different persons, and in the same person 
at different times, that have resulted in many ways of expressing oneself, as, 
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for example in this phrase, I found the time very long; for the time seems long to 
us, when the ideas have succeeded each other slowly in our mind.

§.114. It is easy to grasp that measurements of time can be different for 
different peoples, the annual and daily course of the Sun, the vibrations of a 
pendulum (which are, of all measurements, the most accurate) have provided 
us with those of minutes, hours, days, and years; but it is quite possible that other 
things have been used as measurements by other peoples. The only one that 
might be universal is what is called an instant; for all men necessarily know this 
portion of time, which fl ows while a single idea stays in our mind.

§.115. All measurements of time are founded only on the duration of 
our being, and on that of the beings that coexist with us and whose exis-
tence we view in terms of our own. For, having acquired the idea of succes-
sions and of time, although we have successive ideas, we transfer this idea 
to time during which we did not have any ideas as, for example, when one 
has fainted, and thus do we acquire the idea of the duration of the world and 
the universe, by relating the idea that we have of the duration of our exis-
tence to the time that passed when we did not yet exist, and to that which 
will pass when we are no longer.

HOW W E ACQU I R E T H E I D E A O F E T E R N I T Y.

§.116. To us the duration of all fi nite beings has a beginning and an end; 
so, if we subtract from this idea that of the beginning, then the duration is 
eternity a parte ante; if we remove the end, the kind of duration is called eternity 
a parte post, and it is thus that the soul of man is eternal.85 Finally, if we remove 
its beginning and its end from the idea that we have of the duration of fi nite 
beings, the duration will become the eternity of God, for only God can be eter-
nal a parte post, and a parte ante, that is to say, have neither beginning nor end. 
Thus, men acquire the idea of infi nite duration, as of all other ideas of the 
infi nite, by additions and subtractions, the end of which we can never see.

CHAPT ER SEV EN

Of the elements of matter

W H AT W E R E ,  ACCOR DI NG TO A NC I E N T PH ILOSOPH E R S,  T H E PR I NC IPL E S 

O F T H I N G S .

§.117. Philosophers from all times have exerted themselves about the or-
igin of matter, and the elements. The Ancients each had their own different 
sentiment on this subject, some thought water the basic element of all bodies; 

85. Again Du Châtelet has used Descartes’ idea of the nature of the soul.
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others, air; others, fi re; Aristotle bringing these diverse sentiments together, 
admitted four elements of things: water, air, earth and fi re. He believed that 
the mixture of these four principles, which, according to him, were basic, 
because they were not resolvable into other combinations, resulted in all 
that surrounds us.86

D E SC A RT E S ’  I D E A ON T H E E L E M E N T S O F M AT T E R .

§.118. Descartes, who despite the interval of time between Aristotle and 
him was Aristotle’s successor, also made elements, but in his own way. For 
Aristotle’s four principles Descartes substituted three kinds of small bodies of 
different sizes and shapes, these small bodies, or elements, resulted, accord-
ing to him, from the original divisions of matter, and were formed by their 
combination: fi re, water, earth, air, and all the bodies that surround us.87

N E W OPI N ION ON T H E E L E M E N T S T H AT WA S FOR M E D F ROM D E SC A RT E S ’.

Most philosophers today have abandoned Descartes’ three elements and 
conceive of matter simply as a mass, uniform and similar, with no internal 
difference; but, the small particles have such diversifi ed forms and sizes that 
the infi nite variety existing in this universe can result from them. Thus, they 
suppose the only difference between the constituent particles of gold and 
paper, for example, to be that which comes from the shape and the arrange-
ment of these particles.

T H I S OPI N ION I S C LOS E TO T H AT O F E PIC U RU S ON ATOM S .

This opinion, which, like that of Descartes, is very well known, is nearly that 
of Epicurus on atoms, as revived by Gassendi in our own day; these solid and 
indivisible particles of matter, distinguished from one another by their shape 
and size, only differ in name from Epicurus’s atoms.88

T H E PR I NC IPL E O F SU F F IC I E N T R E A SON S HOWS T H AT ATOM S 

A R E I N A DM I S S I B L E .

§.119. M. Leibniz, who never lost sight of the principle of suffi cient rea-
son, found that these atoms did not explain extension in matter, and, seeking 

86. Aristotle’s ideas of the elements and the nature of matter prevailed into the seventeenth 
century.

87. In the course of the seventeenth century Descartes’ ideas became the prevailing wisdom as 
described in his Principles of Philosophy.

88. Pierre Gassendi (1592–1655), the French experimentalist and philosopher, brought the 
ideas of Epicurus and the Stoics to his contemporaries. Du Châtelet is referring to his support 
for the Greek philosopher’s concept, “atomism.”
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to discover this reason, he believed that it could only lie in a different idea 
of particles, those without extension, which he named monads.

E X P OSI T ION O F M . L E I B N I Z ’ S S YS T E M O F MON A DS, OR E L E M E N T S 

O F M AT T E R .

Few people in France know anything of this opinion of M. Leibniz’s but the 
word, monads; the books of the famous Wolff, in which he explains so clearly 
and eloquently M. Leibniz’s system, which, in his hands, took a totally new 
form, have not yet been translated into our language.89 So, I am going to try 
to explain the ideas of these two great philosophers on the origin of mat-
ter; an opinion, which half of learned Europe has embraced, which deserves 
serious attention.

§.120. All bodies are extended in length, width, and depth. Now, as 
nothing exists without a suffi cient reason, it is necessary for this extension 
to have a suffi cient reason that explains how and why it is possible; for, say-
ing that there is extension, because there are small extended particles, comes to saying 
nothing, since the same question will be asked about these small extended 
particles as about extension itself, and the suffi cient reason for their extension 
will be asked about in turn. Now, as suffi cient reason obliges us to state that a 
thing is different from what one is asking about, since otherwise no suffi cient 
reason is provided and the question always remains the same, if one wants to 
fulfi ll this principle about the origin of extension, it is necessary to come in 
the end to something that is without extension, that has no particles, to give 
a reason for that which is extended and has particles. Now, a being without 
extension and without particles is a simple being; so, compounds, extended 
beings, exist because there are simple beings.90

It must be confessed that this conclusion astonishes the imagination, 
simple beings are not within its province, they cannot be represented by 
images, and only the understanding can conceive of them. To have simple 
beings accepted less reluctantly, the Leibnizians use quite an accurate com-
parison; they say: if someone asked why there were watches, he certainly 
would not be content if he was answered, it is because there are watches; but in 
order to give suffi cient reasons and ones that satisfy the questioner about 
the possibility of a watch, it would be necessary to come to things that were 

89. Strictly speaking, there were translations which Du Châtelet and Voltaire received from 
Frederick of Prussia, done by one of his courtiers.

90. “Etre Simple,” simple being, is the term Du Châtelet used to signify monad, perhaps to disso-
ciate her explanation from the previous and current accounts by Leibniz’s adversaries of this 
concept as ridiculous. By avoiding the word, she probably assumed that she could gain a bet-
ter hearing for Leibniz’s ideas.
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not watches, this is to say, to springs, to cogwheels, to pinions, to the chain, 
etc. The same reasoning applies to extension; for, when one says there are 
bodies with extension because there are atoms, it is as if one said: there is ex-
tension, because there is extension; this is in effect saying nothing at all. Thus, the 
suffi cient reason for an extended and composed being can only be found in 
simple beings without extension, just as the suffi cient reason for a compound 
number can only be found in a noncompound number, that is to say, in a 
unit. So, it must be admitted, these philosophers conclude: there are simple 
beings, since there are compound beings.

ATOM S C A N NOT B E T H E S I M PL E B E I NG S O F W H IC H M AT T E R 

IS COM P OS E D.

§.121. Atoms, or indivisible particles of matter, cannot be the simple be-
ings; for, these particles, though physically indivisible, are extended and are 
consequently of the same case as the bodies they compose. Thus, the prin-
ciple of suffi cient reason equally denies this simplicity to very small bodies 
and very big ones, which is necessary if the reason for extension in matter 
is to be found in them.

As it is fi nally necessary to arrive at necessary things when explaining 
the origin of beings, one cannot say that it is enough only to suppose that 
atoms are necessarily extended and indivisible, and that then there is no lon-
ger a need to seek the reason for their extension, since all philosophers agree 
that what is necessary requires no demonstration of its existence. For only 
something the contrary of which implies a contradiction must be recognized 
as necessary (§.20.).91 What is necessary needs a suffi cient reason showing 
why it is necessary; and this reason cannot but be the contradiction to be 
found in what is opposed to it. Now, as there is no contradiction in the di-
visibility of extended beings, the indivisibility of atoms cannot be accepted 
as necessary; thus, one must come to simple beings.

The will of the Creator, to which atomists turn to explain the extension 
of the atom, cannot, according to M. Leibniz, resolve this issue, because the 
question is not why extension exists, but how and why it is possible. Now, 
we saw above that the will of God is the source of the actuality, but not of 
the possibility of things. So, it cannot be resorted to in order to explain the 
possibility of extension.

91. Du Châtelet is referring to chapter one of the Foundations in which she established the 
underlying principles governing all knowledge: the laws of contradiction, of suffi cient reason, 
the principle of indiscernibles, and the difference between necessary and contingent. She is 
now applying these rules of reasoning to hypotheses about the nature of matter.
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S I M PL E B E I NG S, OR MON A DS, H AV E NO PA RT IC L E S .

§.122. M. Leibniz, after having established the necessity of simple be-
ings, explains their nature and their properties.

Simple beings having no particles, none of the properties arising from 
composition could fi t them; thus, simple beings having no extension, are 
indivisible, for, not having several particles, which make up into one, they 
could not be separated.

NOR S H A PE .

§.123. They have no shape, for shape is the limitation of extension; 
now, these simple beings, being without extension, cannot have shape. For 
the same reason, they have no height and fi ll no space, and have no internal 
motion; for all these properties suit compounds, and result from composi-
tion. Thus, simple beings are completely different from compound beings, 
and they cannot be seen, touched, or represented in the imagination by any 
perceivable image.

§.124. A simple being cannot be produced by a compound being, for all 
that can come from a compound is born either of a new association or of the 
dissociation of its particles. Now, association can only produce a compound 
being, and dissociation, when pushed to its ultimate degree, can only end in 
the simple beings, those which already existed in the compound.They have 
not been produced by this dissociation; so, a simple being cannot originate 
from a compound being.

T H E SU F F IC I E N T R E A SON FOR S I M PL E B E I NG S I S I N G O D.

Neither can a simple being originate in another simple being; for the simple 
being, being indivisible and not having particles that can be separated, noth-
ing can be detached from it. Thus, a simple being cannot originate in a 
simple being; now, since simple beings can originate neither in compound 
beings nor in simple beings, it follows that the reason for these beings must 
be in necessary beings, this is to say, in God. And it cannot be said that 
the explanation for atoms or for the indivisible particles of matter could be 
in God as is that of simple beings; for God cannot have created extension 
without creating simple beings fi rst. The particles of compounds must have 
existed before the compound, but these particles not being resolvable into 
others, their fi rst cause must be found in the Creator.

S I M PL E B E I NG S CON TA I N T H E SU F F IC I E N T R E A SON FOR A L L T H AT I S 

FOU N D I N COM P OU N D B E I NG S .

§.125. Simple beings, being the origin of compound beings, the suffi -
cient reason for all that is found in compound beings must be found in simple 
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beings; so, simple beings must have intrinsic determinations, enabling us to 
understand why the compounds that result from them are such as they are, 
rather than quite different; that is to say, why they have such and such attri-
butes, such and such properties, etc. Now, as you have seen here above that 
there are no identical beings in nature, all simple beings must be dissimilar 
and contain within them the differences that prevent one from being put in 
the place of another in a compound, without changing its determination, 
since if these simple beings were not all dissimilar, the resulting compounds 
could not be so either.92

T H E S I M PL E B E I NG S H AV E A PR I NC IPL E O F AC T ION T H AT ON E 

C A L L S FORC E .93

§.126. Perpetual change can be observed in compounds; nothing stays 
in the same state; all tends to change in nature. Now, since the primary cause 
for what happens in compounds must ultimately be found in simple beings, 
from which the compounds resulted, there must be found in simple beings 
a principle of action capable of producing these perpetual changes, and by 
which may be understood why the changes happen in such a time, rather 
than in any other, and in such a manner, rather than in any other.

The principle that contains the suffi cient reason for the actuality of any 
action is called force; for the simple power or ability to act is only a possibil-
ity of action or of passion in beings, which requires a suffi cient reason for 
its actuality. In this way it is said that an animal has the ability to walk; a 
bow, to drive an arrow; a watch, to mark the hours, because one can explain 
by the structure of the animal, the bow, and the watch, how and why these 
effects are possible, but it does not follow from this that these effects are 
actual; if this were so, the animal would always walk, and the watch would 
always mark the hours, but this does not happen. So, in addition to this pos-
sibility, a suffi cient reason must be admitted for the actuality, that is to say, a 
force that sets to work this power that a being has to act. Now, the suffi cient 
reason for all that happens to compounds lying ultimately in simple beings, 
it follows that simple beings have this force, which consists in a continual 
tendency to action, and this tendency always has its effect when there is no 
suffi cient reason preventing it from acting, that is to say, when there is no 

92. Here and in chapter three of the Foundations, Du Châtelet describes simple beings as simi-
lar to what we now call DNA. It is interesting to note how other aspects of her explanation in 
this chapter suggest our modern understanding of atoms.

93. Force in the eighteenth century had a general meaning of the impetus for motion. Note Du 
Châtelet’s image of a universe where motion, not rest, is the natural state of all matter.
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point of resistance; for one must call resistance that which contains the suf-
fi cient reason why an action does not become actual, though the reason for 
its actuality remains.

S I M PL E B E I NG S A R E I N CON T I N U A L MOT ION.

So, simple beings are endowed with a force, whatever it may be, as a result 
of whose energy they tend to act, and act indeed as soon as there is no point 
of resistance.94 Now, as experiment proves that the force of simple beings is 
deployed continuously, since it constantly produces perceivable changes in 
compounds, it follows that each simple being is, by virtue of its nature and 
by its internal force, in a motion that produces in it perpetual changes and 
a continuous succession; and that its internal state and the sequence of suc-
cessions that it experiences are different from the internal state, and from the 
successions experienced by any other simple being in the entire universe.

S I M PL E B E I NG S A R E T H E ON LY R E A L SU B S TA NC E S .

§.127. Compounds last in spite of changes they endure, matter re-
mains the same while it takes different forms, neither our body nor that of 
the plants, nor the air, nor anything that surrounds us is annihilated; how-
ever, the state of these beings changes constantly. Thus, simple beings from 
which compound beings result cannot but endure, this is to say, that they 
cannot but have constant and invariable determinations, while at the same 
time they have others within them that vary continually; for if simple be-
ings were not durable by nature, the compounds could not last. So, simple 
beings are the real substances, beings that are durable and susceptible to the 
modifi cations which their internal force produces (§.52).95

Nothing can stop this internal force of simple beings, nor change the ef-
fects that are a consequence of it, because no natural agent can either break 
or destroy simple beings.

§.128. This makes it clear that the real substances (that is to say), simple 
beings, are active, since they carry in them the principle of their changes, 
that is to say, this force which to them is essential, which never leaves them, 
and which cannot cease. And we can understand what M. Leibniz meant 

94. In the eighteenth century the word energy simply connoted force and could be applied to all 
kinds of situations. However, Du Châtelet, following the ideas of Leibniz and Johann Bernoulli 
on force and motion, is close to our more modern understanding of energy.

95. In §.52, the concluding section of chapter three of the Foundations on the “Essence, Attri-
butes, and Modes” of matter, Du Châtelet explained the Leibnizian concept of “essential de-
terminations” of a substance from which its permanent attributes and variable, possible modes 
or modifi cations follow.
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when he said that the true character of the substance is to act, that it is dis-
tinguished from accidents by action, and that it is impossible to conceive of 
it without force.

I said here above that, in M. Leibniz’s manner of thinking,96 each monad, 
or simple being (for it is the same thing), contains a sequence of changes 
that is different from the sequence of changes of every other simple being—
a necessary consequence of the principal of indiscernibles. We have an ex-
ample of this in our souls, for no one doubts that the sequence of ideas of 
one soul is different from the sequence of ideas of all other souls in exis-
tence.97

§.129. The different states of a simple being depend on one another; 
for, such a successive state being no more necessary than another, there must 
be a suffi cient reason why such a state is actual, and why, rather in such a 
time than in any other. Now, this reason can only be found in the preced-
ing state, and the reason for that will be in the state antecedent to it, and so 
on back to the fi rst. This fi rst state, which supposes no other antecedent to 
it, depended on God, but all subsequent states are linked, so that from the 
fi rst follows the last which was contained in it, and which must be such, be-
cause the fi rst was so and not otherwise. In the same way the actual state of 
a clock depends on the preceding state, and that on another, and so on back 
to the fi rst, which depended on the way in which the craftsman arranged 
the wheels; thus does the  forty- seventh proposition of Euclid follow from 
the fi rst, in which it is contained.98

I N T H E U N I V E R S E E V E RY T H I NG IS L I N K E D TO E V E RY T H I NG E L S E .

§.130. All is linked in the world; each being has a relationship to all the 
beings that coexist with it, and to all those that preceded it, and that must 
follow it. We ourselves sense at every moment that we depend on the bod-
ies that surround us; if the nourishment, the air, a certain degree of heat, are 
taken from us, we perish, we can live no longer. The whole Earth depends 

96. Du Châtelet uses the French word sentiment, meaning a sensory perception on which the 
mind refl ects, thus, indicating the operation of both the senses and reason, translated here as 
“manner of thinking.” She probably derived this from her reading of John Locke’s Essay concern-
ing Human Understanding (1689), translated into French by Pierre Coste (1668–1747) in 1700. 
Coste also translated Newton’s Opticks (1722).

97. Du Châtelet is again using the term soul in the Cartesian sense.

98. Euclid’s  forty-seventh proposition (of his Book 1) is the fi rst of two proofs he gave of the 
Pythagorean Theorem for a right triangle: a2 + b2 = c2. Proposition 1.1 was the construction 
of an equilateral triangle.
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on the infl uence of the Sun, and the Earth could not conserve itself, or grow 
vegetation, without the Sun’s aid. It is the same with all other bodies; for, 
though we do not always distinctly see their mutual connection, we can-
not, by the principle of suffi cient reason and by analogy, doubt that there 
is one, and that this universe does not make a whole, an entire and a single 
machine, all the parts of which relate to one another, and are so linked that 
they all tend to the same end.

§.131. The original reasons for all that happens in bodies lie necessarily 
in the elements of which they are composed. It follows that the original rea-
son for the connection of bodies to each other, insofar as they coexist and 
succeed each other, lies in simple beings. So, the connection of the parts of 
the world depends on the connection of the elements, which is the founda-
tion and the fi rst origin. Thus, the state of each element contains a relation 
to the present state of the entire universe, to all the states that will be born 
from the present state, just as in a well- made machine, the least part has a 
relation to all the others. For the state of any element A being determined, 
harmony and order require that the state of its neighbors B, C, D, etc. should 
also be determined in a particular manner rather than in any other, to work 
in harmony with the state of the fi rst; and as the same reason continues for 
all states of the elements, all future states of the elements will also have a re-
lation to the present state that must coexist with them, to past states from 
which this present state results, and to the states that will follow it, and of 
which it is the cause. Thus, it can be said that in M. Leibniz’s system, it is a 
 metaphysical- geometric problem, the state of an element being given, to determine the 
past state, present, and future of all the universe. The solution of this problem is re-
served to the Eternal Geometrician who solves it at every moment insofar 
as he sees distinctly the relation of the state of each simple being to all the 
states, past, present, and future of all the other beings of the universe: but it 
will always be impossible for fi nite beings to have a distinct idea of this infi -
nite relationship, that all things that exist have between them, because then 
they would become God. . . .

[§.132.] . . . In truth we can only have a clear representation of the most 
marked changes, and those that affect our organs with a certain force; but 
all these representations exist, though our soul does not perceive them, be-
cause of their weakness and their infi nite multiplicity, which make it impos-
sible to distinguish them, and consequently means that they only excite in 
us dim representations. That an infi nity of dim representations accompany 
our clearest ideas is something we cannot deny, if we pay a little attention 
to ourselves. For example, I have a very clear idea of this paper, on which I 
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write, and of the pen I use; however, how many dim representations are en-
closed and hidden, so to speak, in this clear idea. For there is an infi nity of 
things in the texture of this paper, in the arrangement of the fi bers that com-
pose it, in the difference and the resemblance of these fi bers that I do not 
distinguish, of which, however, I have a dim representation. For the fi bers, 
their differences and their arrangement subsisting, there is no reason why 
they would not cause impressions on my organs, and consequently repre-
sentations in my soul; but these impressions being too weak and too com-
pounded, I cannot distinguish them at all, and they cause dim representa-
tions in my soul. Thus, the total representation that results from this paper as 
a whole is clear, but the representations of its parts are dim. It is easy to see 
from this why in our mother’s womb we are in a state where all our ideas are 
dim; it is that our body, not having yet developed, our limbs and organs are 
weighed down and concentrated almost in a point; consequently, it is impos-
sible for the animal not to be equally affected everywhere by the same im-
pression. Thus, the least movement shakes the entire animal so strongly that 
it cannot distinguish one impression from another, nor consequently form 
distinct ideas. Whereas, when we have left the envelopment of the uterus, our 
body is so disposed that the movement of rays of light, for example, cannot 
shake our acoustic nerves, nor sounds the optic nerve, and thus embroil us 
in very different ideas, which must be conceived of and sensed separately 
for them to be distinct.

§.133. So, this connection between our soul and the entire universe 
comes from the union of the elements among themselves, and from the re-
lationships they all have with one another, and these relationships spring 
from their dissimilarity; for this dissimilarity causes each element, by its es-
sence and its intrinsic determinations, to require the coexistence of a par-
ticular element with it rather than any other, and an element could not be 
removed from its place and substituted with another while conserving the 
same sequence of things, such a change would change the universe, and a 
new universe would appear. Whence it can be seen that the dissimilarity of 
elements explains why this universe is such as it is rather than completely 
different. . . .

[Du Châtelet continues her explanation; similarly, extension is an as-
semblage of “several, diverse, coexisting things,” an assemblage of simple 
beings. In §.134 Du Châtelet then explains that compound beings, also an 
assemblage of simple beings, are not therefore true substances, for their par-
ticles could be reassembled as another compound being, just as one might 
take a watch apart and reuse the parts.]
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W H Y S I M PL E B E I NG S SO DISGU S T T H E I M AG I N AT ION.

§.135. One’s reluctance to conceive how simple beings without exten-
sion can by their assemblage make up beings with extension is no reason 
for rejecting them; this rebellion of the imagination against simple beings 
comes probably from our habit of representing our ideas with perceivable 
images, which cannot help us here.

In things for which we cannot make perceivable images and that one 
cannot represent by characters, we must endeavor to supply them, never 
losing sight of the irrefutable principles by drawing conclusions from the 
consequences linked together with them, and without ever jumping in our 
reasoning.99

Mathematical truths would be no different from simple beings; if signs 
had not yet been invented to represent them to the imagination, these truths 
would be no less certain. Perhaps some day a calculus for metaphysical truths 
will be found, by means of which, merely by the substitution of characters, 
one will arrive at truths as in algebra. M. Leibniz believed he had found it; 
but sadly, he died without imparting his ideas on this, which at least would 
have put us on the right path, even if they had not yielded all that the name 
of such a great man promised.

§.136. It is regrettable, no doubt, that thinking people are not in agree-
ment on the fi rst principles of things; it would seem that the claim the truth 
has on our assent should extend to all notions and for all times. However, 
many truths have been fought over for whole centuries before being ac-
cepted; such was, for example, the true system of the world, and in our day, 
forces vives. It does not rest with me to decide if the monads of M. Leibniz are 
of the same case; but whether they are accepted or rejected, our researches 
on the nature of things will be no less certain; for, in our experiments we 
never will arrive at these fi rst elements of which bodies are composed and 
the physical atoms (§.172), though in their turn composed of simple beings, 
are more than suffi cient to exercise our desire for knowledge.100

99. Similar reasoning governed hypotheses about subatomic particles, hypotheses subse-
quently proved with the development of new scientifi c technologies.

100. In §.172, in chapter nine of the Foundations on the “Divisibility and Subtlety of Matter,” Du 
Châtelet, having repeated the theory about the divisible parts of matter into elements, atoms, 
and simple beings, then asserts the probability that there is a fi xed number of such particles 
in the universe. In this she follows Leibniz and disagrees with Newton. Her explanation was a 
precursor to the proofs Antoine Laurent Lavoisier (1743–1794), the celebrated French chem-
ist, gave at the end of the eighteenth century for the conservation of mass.
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CHAPTER ELEV EN

Of motion, and of rest in general, and of simple motion

D E F I N I T ION O F MOT ION.

§.211. Motion is the passage of a body from the place it occupies to 
another place.

T H R E E K I N DS O F MOT ION .

§.212 One distinguishes three kinds of motion: absolute motion, com-
mon relative motion, and motion relative to itself.

OF A B SOLU T E MOT ION.

§.213. Absolute motion is the successive relationship of a body to differ-
ent bodies considered as stationary, and strictly speaking, this is real motion.

O F COM MON R E L AT I V E MOT ION .

§.214. A body experiences common relative motion when, being at 
rest in relation to the bodies that surround it, it nonetheless develops with 
them successive relationships, in relation to other bodies that are consid-
ered stationary; and this is the case in which the absolute place of the bod-
ies changes, though their relative place stays the same; this is what happens 
to a pilot who sleeps at the tiller while his ship moves, or a dead fi sh carried 
along by the current.

O F MOT ION R E L AT I V E TO I T S E L F.

§.215. Motion relative to itself is the one experienced when, being 
transported with other bodies in a common relative motion, one nonetheless 
changes one’s relationship with them, as when I walk on a sailing ship; for I 
keep changing my relationship with the parts of this ship that transports me.

E X A M PL E S O F DI F F E R E N T K I N DS O F MOT ION .

§.216. The parts of all moving objects are in relative common motion; 
but, if they came to separate and went on moving as before, they would ac-
quire a motion relative to themselves.

§.217. If a ship went toward the orient [east], and a man walked in this 
ship from the prow to the poop deck, that is to say, from the orient toward 
the occident [west], with the same speed as the boat, this man would have, 
while he traverses the length of this boat, a motion relative to himself, but 
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his absolute motion would only be apparent, since in constantly changing 
his position in relation to the parts of this ship, he would remain in corre-
spondence to the same points outside the ship.

If, on the contrary, this man walked on this ship from the poop deck to 
the prow, that is to say, in the same direction as the ship carrying him, he 
would have at the same time a common relative motion with the ship, and a 
motion relative to himself; for he would constantly change his position with 
the parts of this ship and with the bodies outside of the ship. It is this kind 
of motion that all bodies walking on Earth experience, for the Earth moves 
ceaselessly.

§.218. If instead of this man, one imagines a stone thrown horizontally 
in this ship, in a direction contrary to that in which the ship goes, but with a 
speed equal to that at which it is carried, this stone will appear to those who 
are on the ship to have a motion relative to itself, in the direction in which 
it was thrown; but those who are on the shore will see it in absolute rest, in 
relationship to its horizontal direction, and this rest is its real state.

This stone is in absolute rest in relation to its horizontal motion, be-
cause, moving with this ship, it acquired in the direction in which this ship 
goes a force equal to that by which the ship was carried. Now, supposing 
that it is thrown in a contrary direction by a force equal to that which car-
ries the ship; these two equal and opposite forces cancel each other, and the 
stone stays in absolute rest in relation to the horizontal motion; for the hand 
that threw it found in it a real force, and the one the hand imparted to it 
was consumed, canceling that force. It would be otherwise if this stone were 
thrown into the ship by a hand outside the ship; for then the stone would 
really have motion relative to itself from the orient toward the occident, and 
it would fall into the sea surrounding the ship.

§.219. In regard to the motion of this stone toward the center of the 
Earth, it never stops; for neither the horizontal motion which has been im-
parted to it, nor that of the ship is opposed to the motion that its gravity im-
parts to it toward the center of the Earth.101

101. The image of the ship comes from Newton and was commonly used to illustrate these re-
lationships. Du Châtelet uses it in chapter 21 as part of her proof of forces vives, and in a famous 
description in chapter 12 “Of compound motion” (§.284), where she listed all the possible mo-
tions acting on the body thrown on the ship: gravity, the fl ow of the river, the turning of the 
Earth on its axis and around the Sun, and so on. She notes, however, that “it is only the fi rst 
two which pertain to it in relation to those who are transported with the body in this ship; for 
all bodies which have a motion in common with us are as if at rest in relation to us . . .” (Emilie 
Du Châtelet, Institutions de physique [Paris: Chez Prault fi ls, 1740], 251–52).
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W H Y T H E R I V E R BA N K S E E M S TO MOV E AWAY, W H E N ON E DI S TA NC E S 

ON E S E L F F ROM I T.

He who is on the ship and who believes that the stone went from orient to 
occident attributes to the stone the motion that only pertains to the ship; 
and he is deceived by his senses just as we are when we believe that the shore 
we are leaving behind is moving away, though it is the ship we are on that 
is sailing away. For we judge objects to be at rest when their images always 
occupy the same points on our retina. Thus, as we walk with this ship, its 
parts always occupy the same place in our eyes, but the parts of the shore, 
in contrast occupying now one part and now another, we judge them to be 
in motion for this reason. Thus, true motion and apparent motion are some-
times very different.

O F R E S T I N G E N E R A L .

§.220. Rest is the continuous existence of a body in the same place.
One makes a distinction between relative rest and absolute rest.

O F R E L AT I V E R E S T.

§.221. Relative rest is the continuation of the same relationships of the 
body being considered to the bodies which surround it, though these bod-
ies move with it.

OF A B SOLU T E R E S T.

§.222. Absolute rest is the permanence of a body in the same absolute 
place, this is to say, the continuation of the same relationships of the body 
being considered to the bodies that surround it, considered as stationary.

§.223. When the active force or the cause of motion is not in the body 
which can move, this body is at rest, and this is, strictly speaking, real rest.

E X A M PL E S O F T H E S E T WO K I N DS O F R E S T.

§.224. No body on Earth is in absolute rest, for the Earth constantly 
changes its relationship to all the bodies around it.

The bodies attached to the Earth such as the trees, plants, etc. are in 
relative rest. For these bodies do not change the relationship between them, 
but the Earth to which they are attached, and the bodies which surround 
them, being in constant motion, are in relative common motion. Thus, a 
body can be in relative rest, though it moves in a relative common motion.

§.225. But, in order to avoid the complexities these distinctions would 
introduce in discourse, it is ordinarily supposed, when speaking of motion 
and rest, that this is absolute motion and absolute rest; for the only real mo-
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tion is that which operates by a force residing in the body that moves, and 
the only real rest is the absence of this force.

In this sense, there is no rest in nature, for all the particles of matter are 
always in motion, though the bodies of which they are composed may be at 
rest; thus it can be said that there is no internal rest.102

§.226. There is no degree of rest, as there is of motion; for a body can 
move more or less fast, but when it is once at rest, it is neither more nor 
less so.

However, rest and motion are often only comparative for us, for bodies 
that we believe at rest and that we see as at rest are not always so.

§.227. A body at rest will never begin to move by itself; since all matter 
is endowed with passive force, by which it resists motion, it cannot move 
by itself. In order for motion to happen with suffi cient reason, there must 
be a cause that sets this body in motion. Thus, any bodies at rest would for-
ever stay at rest, if some cause did not set them in motion, as, for example, 
when I withdraw a plank on which a stone is placed, or when some moving 
body communicates its motion to another body, as when one billiard ball 
pushes another.

§.228. By the same principle of suffi cient reason, a moving body would 
never cease to move if some cause did not stop its motion, consuming its 
force; for by its inertia matter resists motion and rest equally.

§.229. The active and passive force of bodies is modifi ed by their im-
pact, according to certain laws that can be reduced to three principles.

G E N E R A L L AWS O F MOT ION.103

First Law
A body perseveres in the state it is in, be it rest or motion, unless some 

cause brings an end to its motion or to its rest.
Second Law

The change that happens in the motion of a body is always proportional 
to the motor force that acts on it; and no change can happen to the speed 
and the direction of the moving body except by an exterior force; for with-
out that, this change would happen without suffi cient reason.

102. Again, Du Châtelet, like Leibniz, is envisioning a universe of constant motion, and one 
in which all bodies have an inherent force, similar to the modern concept of energy. See also 
§§.227–28.

103. Du Châtelet is restating Newton’s “Laws of Motion” from Book I of the Principia, but she 
is adding metaphysical causation with her references to “suffi cient reason.” Note that she does 
not dwell on the corollaries to the Third Law here, but has already presented a number of their 
essential ideas in earlier sections and will cover others in later sections.
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Third Law
The reaction is always equal to the action; for a body could not act on 

another body if this other body did not resist it. Thus the action and the re-
action are always equal and opposite.

W H AT MU S T B E CON SI DE R E D I N MOT ION.

§.230. Several things are considered in motion:

1. The force that imparts the motion to the body.
2. The time during which the body moves.
3. The space the body traverses.
4. The speed of motion, this is to say, the relationship between the 

space the body has traversed and the time used to traverse it.
5. The mass of the bodies, according to which they resist the force that 

wants to impart or to take away motion from them.
6. The quantity of motion.
7. The direction of motion, be it simple or compound.
8. The elasticity of the bodies to which the motion is imparted.
9. The effect of the force of the moving bodies, or the quantity of ob-

stacles that they can disrupt in consuming their force.104

10. Finally, the way in which the motion is communicated.

§.231. There is no motion without a force that imparts it.

1.  OF MOTOR FORC E .

The active cause that imparts the motion to the body, or which incites it to 
move, is called motor force.

The effect of this force, when it is not destroyed by an invincible re-
sistance, is to make the body traverse a certain space, in a certain time, in a 
space that does not perceptibly resist; and in a space that resists, its effect is 
to make it overcome some of the obstacles it encounters.

This cause, which draws the stationary body from the state of rest it 
was in, and which makes it traverse a certain space and overcome a certain 
quantity of obstacles, communicates to this body a force that it did not have 
when at rest, since according to the First Law, the body by itself would never 
leave its place.

§.232. By the same Law, when a moving body ceases moving, some 

104. Du Châtelet here enunciates Johann Bernoulli’s and Leibniz’s ideas, that a body’s mo-
tion can be understood and calculated by “obstacles overcome.” See also her section on “motor 
force,” §§.234–35, and §.268. 
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force equal and opposite to its own must have stopped its motion and con-
sumed its force.

§.233. Any effi cient cause is equal to its fully completed effect; thus 
equal forces when used up will always produce equal effects.

§.234 One calls an obstacle all that opposes the motion of a body, and 
that consumes its force completely, or in part.

MOT ION WOU L D B E E T E R N A L I N A VOI D.

§.235. Since, according to the First Law of motion, a body of its own 
accord always perseveres in the state in which it is; and the force by which 
a body moves, can only be consumed completely or in part by overcoming 
ob stacles, a body, once moving in the absolute void (if an absolute void were 
possible), would continue to move for all eternity in this void, and would 
forever traverse there equal spaces in equal times, since in the void no ob-
stacle would consume the force of this body neither in total nor in part.

§.236. So all motion contains an infi nity of time, since all motion could 
last forever in the void. But all motion does not contain an infi nity of speed, 
for a body that moved forever in the void could only move with a more or 
less great speed.

§.237. The space traversed by a body is the line described by this body 
during its motion.

2 .  OF T H E S PAC E T R AV E R S E D.

If the body in motion were a point, the space traversed would only be a 
mathematical line; but as there is no body without extension, the space tra-
versed always has some width. When the path of a body is measured, only 
its length is taken into account.

3 .  O F T H E T I M E DU R I NG W H IC H T H E BO DY MOV E S .

§.238. If body A traverses the space CD a certain portion of time will 
elapse, during which it will go from C to D, however small the space CD 
might be; for the moment when the body is at C will not be that when it 
will be at D, it being impossible for a body to be in two places at once; thus 
any space traversed is traversed in some time.

You are reading copyrighted material published by the University of Chicago Press.  
Unauthorized posting, copying, or distributing of this work except as permitted under 
U.S. copyright law is illegal and injures the author and publisher.



 180 T h r e e

4 .  O F T H E S PE E D O F A MOV I NG BO DY.

§.239 In addition to the space that a moving body traverses, the force 
that makes it traverse it, and the time that it uses to do it, one identifi es yet 
another thing in motion that one calls speed; by this word is understood the 
property that a mobile body has of traversing a certain space in a certain 
time.

[Fig. 18 also appeared here in the original.]
The speed of a body is known by the space it traverses in a given time; 

thus the speed is all the greater when the mobile body traverses more space 
in less time. Consequently, if body A traverses the space CD in two minutes, 
and body B traverses the same space in one minute, the speed of body B will 
be twice that of body A.

T H E R E I S NO MOT ION W I T HOU T A D E T E R M I N E D S PE E D.

There is no motion without some speed, for any space traversed is traversed 
in a certain time; but this time can be more or less long to infi nity; for space 
CD, which I suppose to be a pied, can be traversed by body A in one hour, or 
in one minute, which is the 60th part of one hour, or in one second which 
is the 3600th part of it, etc.

§.240. Motion, that is to say, its speed, can be uniform or not uniform, 
accelerated or slowed, equally or unequally accelerated and slowed.

O F U N I FOR M MOT ION .

§.241. Uniform motion is that which makes the mobile body traverse 
equal spaces in equal times; thus, in uniform motion the spaces traversed are 
as the speeds of the mobile body, and as the time of its motion.

§.242. In an infi nitely small time, one always considers the motion as 
being uniform, that is to say, that at each infi nitely small instant the mobile 
body is supposed to traverse equal spaces, whether its motion in a fi nite time 
be accelerated or slowed, uniform or not uniform.

§.243. It is only in a space offering no resistance that a perfectly uni-
form motion could happen, just as it is only in such a space that perpetual 
motion would be possible; for in this space nothing would be encountered 
that could accelerate or slow the motion of bodies.

PROO F O F T H E I M P OS SI B IL I T Y O F PE R PE T U A L M EC H A N IC A L MOT ION.105

§.244 The inequality of all motions that we are familiar with is a dem-
onstration against the mechanical perpetual motion that many people have 

105. The concept of perpetual motion fascinated the natural philosophers and skilled mechan-
ical artisans of  eighteenth-century Europe. Basing their designs on complex clocklike mech-
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sought: for this inequality only comes from continual losses of force that 
moving bodies experience from the resistance of the surrounding matter in 
which they move, the friction of their particles, etc. Thus for perpetual me-
chanical motion to happen, it would be necessary to fi nd a body that was ex-
empt from friction or had received an infi nite force from the Creator, since 
it would be necessary to make this force surmount constantly repeated resis-
tance, and without it ever running out, which is impossible.

PE R F E C T LY EQU A L MOT ION I S U N K NOW N TO U S .

§.245. Although, precisely speaking, there is no perfectly uniform mo-
tion, nevertheless, when a body moves in a space without perceptible resis-
tance, and this body is subjected neither to acceleration nor perceptible slow-
ing in its motion, this motion is considered as if it were perfectly uniform.

OF NON U N I FOR M MOT ION.

§.246. Nonuniform motion is that which is subjected to some increase 
or some decrease in its speed. . . .

[§§.247–51. Du Châtelet defi nes accelerated and slowed motion.]

MOR E FORC E I S N EC E S SA RY TO ACC E L E R AT E MOT ION T H A N TO 

I M PA RT I T.

§.252. A greater quantity of force is necessary to increase the speed of 
a body by a degree than to impart to it the fi rst degree of speed, when it is 
at rest.

§.253. If the motion is uniform, that is to say, if the speed of the body 
remains the same, the space traversed will increase in the same proportion 
as the time of the motion of this body (leaving aside obstacles), so that if 
one multiplies the speed of this body by the time of its motion the product 
will be the space traversed; if the space is divided by the time, the product 
will provide the speed, and this same space, divided by the speed, will give 
the time. Thus in uniform motion, when one has two of these things, space, 
time, and speed, one will necessarily have the third. . . .106

[§§.254–55. Du Châtelet describes a variety of ways in which these re-
lationships change when one of the three factors changes, and when the mo-
tions of several bodies are compared.]

anisms, inventors such as Jacques Vaucanson (1709–1782) made a mechanical duck, a me-
chanical boy playing a fl ute. At Lunéville, King Stanislas of Poland, who reigned as Duke of 
Lorraine, 1737–66, had an entire life-size mechanical rural village designed and constructed 
in his garden.

106. Du Châtelet is describing the now familiar s [speed / rate] × t [time] = d [distance], and 
its variations.
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W H AT IS M E A N T BY A B SOLU T E S PE E D A N D R E S PEC T I V E S PE E D.

§.256. One distinguishes between absolute and respective speeds.
A body’s own, or absolute speed, is the relationship between the space 

it traverses and the time during which it moves.
The respective speed is the speed with which two bodies move toward 

or away from each other in a certain space in a determined time, whatever 
their absolute speeds might be; thus, absolute speed is something positive, 
but respective speed is only a simple comparison the mind makes of two 
bodies, according to whether they move toward or away from each other.

5.  O F T H E M A S S O F BO DI E S .

§.257. Bodies equally resist motion and rest. This resistance being a nec-
essary consequence of their inertial force, it is proportional to the quantity of 
their own matter, since inertial force pertains to even a minimum of matter. So 
a body resists the motion that one wants to impart to it, all the more when it 
contains a greater quantity of its own matter in a similar volume. This is to say 
that the more mass, the more it resists, all other things being equal.

Thus, the more mass a body has, the less speed it acquires by the same 
pressure, and vice versa.

§.258. It is easier to impart a certain speed to a body than to impart to 
the same body a speed twice that of the fi rst; thus, a double pressure is nec-
essary to impart to the same body a doubled speed. And precisely the same 
pressure is necessary to give a body two degrees of speed, or to give one de-
gree of speed to another body whose mass is double that of the fi rst.

Thus the pressure that makes different bodies move with the same 
speed is always proportional to the mass of these bodies, all other things 
being equal.

The motion of a body is all the more diffi cult to stop, as this body has 
more mass. Thus the same force is necessary to stop the motion of a body 
moving with any speed whatever, and to communicate to this same body the 
same degree of speed it was forced to lose.

O F T H E EQU A L I T Y O F AC T ION A N D R E AC T ION .

§.259. This resistance that all bodies present when one wants to change 
their current state is the foundation of the Third Law of motion, by which 
the reaction is always equal to the action.

The establishment of this law was necessary so that bodies might act on 
one another, and that motion, being once produced in the universe, might 
be communicated from one body to another with suffi cient reason.
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T H E R E C A N NOT B E AC T ION W I T HOU T R E SI S TA NC E .

In any action, the body that acts, and that against which it acts, fi ght each 
other, and without this kind of fi ght there can be no action; for I ask how a 
force can act against that which does not offer any resistance.

When I pull a body attached to a rope, however easily I may pull it, 
the rope is stretched taut equally on both sides, which indicates the equal-
ity of the reaction, and if this rope was not stretched taut, I could not pull 
the body.

OBJ EC T ION TO T H E EQU A L I T Y O F T H E AC T ION A N D R E AC T ION. 

A N S W E R .

But someone will ask: can I make this body move forward if I am pulled by 
it with a force equal to that which I am using to pull it? Those who ask this 
question do not pay attention to the fact that when I pull this body and 
make it move forward, I do not use all my force to overcome the resistance 
with which it opposes me, but when I have overcome it, a part of the force 
still remains with me, which I use to move forward myself; and this body 
advances by the force I communicated to it and that I used to overcome its 
resistance. Thus, although the forces are unequal, the action and reaction 
are always equal.

The reason for this equality of action and reaction is that a body could 
not use a degree of force to overcome the resistance of another body with-
out itself losing a quantity equal to what it used to achieve that; for this body 
cannot keep and use its force at the same time. This force that it uses to over-
come this resistance is not lost, but the body that resists acquires it. . . .

[Du Châtelet explains that this Law applies to bodies of unequal 
masses.]

We have seen above that the communication of motion happens in re-
lation to mass, which is again a proof that action is equal to the resistance; 
for bodies resist in direct proportion to their mass.

§.260. Bodies react from their force of inertia and, in reacting, tend to 
change the state of the body pushing them and that they resist, and in this 
reaction they acquire the force that the body acting on them consumes in 
acting on them, for these bodies resist in acquiring the motion; thus, the 
force bodies acquire in order to move they acquire in part by their force of 
inertia, which is the principle of their reaction. So precisely speaking, all the 
force of matter, be it at rest or moving, be it communicating motion or re-
ceiving it, all its action and its reaction, all its impulsion and its resistance, 
are nothing other than this vis inertia in different circumstances.
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I T I S T H E EQU A L I T Y O F AC T ION A N D R E AC T ION T H AT M A K E A BOAT G O 

BY I T S OA R S .

§.261. A boat goes by means of oars because the oars push the water 
in the opposite direction, and the water reacts against the oars and repulses 
with them the boat to which they are attached with a force equal to that 
with which the oars have cut it. Thus the vessel goes all the faster as there 
are more oars, as the oars are bigger, and as they are moved faster and with 
more strength.

It is by this method that one supports oneself swimming in the water; 
for feet and hands then serve as oars.

It is the same with birds. When they fl y, they move in the air with their 
wings in the same way as men swimming in the water with their feet and 
hands.

[6 .]  O F T H E QU A N T I T Y O F MOT ION .

§.262. There is yet another thing to consider in motion, namely, the 
quantity; for the quantity of motion in an infi nitely small instant is propor-
tional to the mass and the speed of the moving body, so that the same body 
has more motion when it moves faster. And of two bodies moving with equal 
speed, the one having the most mass has the most motion; for the motion 
imparted to any body can be conceived of as divided into as many particles 
as this body contains of its own matter, and the motor force belongs to each 
of these particles that participate equally in the motion of this body, in di-
rect proportion to their size. Thus the motion of the whole is the result of 
the motion of all of the particles, and consequently the motion is doubled 
in a body whose mass is double that of another, when these bodies move 
with the same speed. . . .

7.  O F T H E DI R E C T ION O F MOT ION . O F S I M PL E MOT ION .

§.263. There is no motion without a particular direction; thus any mo-
bile body that is moving tends toward some point.

When a moving body obeys only a single force directing it toward a 
single point, this body moves in a simple motion.

OF COM P OU N D MOT ION.

§.264. Compound motion takes place when the mobile body obeys sev-
eral forces that make it tend toward several points at the same time.

Simple motion is the only one I examine here. I will discuss compound 
motion in the next chapter.
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§.265. In simple motion the straight line drawn from the mobile body 
to the point toward which it tends represents the direction of motion of this 
body, and if this body moves, it will certainly follow this line.

Thus, all bodies that move in simple motion describe a straight line 
while they move.

Strictly speaking, we know no simple motion other than that of bodies 
falling perpendicularly toward the center of the Earth by the sole force of 
gravity, unless bodies move on a stationary plane; for gravity acting equally 
on all bodies at each indivisible instant, its action mixes with all motions, 
and if simple, it makes them become compound.

§.266. Gravity or weight is also one of the reasons why there could not 
be uniform motion in an absolute void or on a stationary plane; for this force 
causes bodies to traverse unequal spaces in equal times.

8 .  O F T H E E L A S T IC I T Y O F BO DI E S .

§.267. Bodies receiving or communicating motion can be either com-
pletely hard, that is to say, incapable of compression, or completely soft, 
that is to say, incapable of reconstitution after the compression of their par-
ticles, or again elastic, that is to say, capable of regaining their original shape 
after the compression. We do not know any body that is completely hard, 
or completely soft, or perfectly elastic; for as M. de Fontenelle says, nature 
does not allow any such precision.107

But to make explanations more intelligible, the most exact precision 
is presumed; thus it is assumed that all bodies that recoil spring back per-
fectly.

Hard bodies are those whose shape is not altered perceptibly by impact, 
such are, for example, diamonds; and soft, the bodies an impact causes to take 
a new shape which they keep after the impact, like wax, clay, etc. Further 
on in this work I shall discuss elastic bodies and the way in which motion is 
communicated between them.

9.  O F T H E FORC E O F MOV I NG BO DI E S .

§.268. When a moving body encounters an obstacle, it strives to dis-
place this obstacle; if this effort is destroyed by an invincible resistance, the 

107. Bernard le Bovier de Fontenelle (1657–1757), a mathematician and physicist, was a lead-
ing member of the French Royal Academy of Sciences. He served as its perpetual secretary from 
1697 until 1741. He presented numerous memoirs to the Academy on a variety of subjects and 
was the author of the best-selling Entretiens sur la pluralité des mondes [Conversations on the Plural-
ity of Worlds]. He was a family friend of Du Châtelet’s.
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force of this body is a force morte [dead force], that is to say, it does not pro-
duce any effect, but it only tends to produce one.

If the resistance is not invincible, the force then is force vive [live force], 
for it produces a real effect, and this effect is called the effect of the force of this 
body.

The quantity of this force vive is known by the number and the size of the 
obstacles the moving body can displace by using up its force.

There are great disputes among philosophers about whether this force 
vive and the force morte must be estimated differently, and this will be discussed 
in chapter 21 of this work.108

10 .  O F T H E COM MU N IC AT ION O F MOT ION.

§.269. Finally, the last thing that remains for me to examine about mo-
tion is the way it is communicated; for experiment teaches us that a moving 
body that encounters another at rest communicates to it part of the force 
that it had in order to move, and then the body with which it has collided 
passes from the state of rest in which it was, to that of motion, and it contin-
ues to move after the collision until some obstacle has consumed its force.

§.270. The reason why this body continues to move after the absence of 
a driving force is a consequence of the inertial force of matter, the force by 
which bodies stay in the same state, if some cause does not take them out of 
it. Now when my hand throws a stone, this stone and my hand begin mov-
ing together; I withdraw my hand, and there is a cause that stops its motion 
in that direction, but the stone I have not withdrawn continues to move until 
the resistance of the air has caused it to lose projectile motion, which I had 
communicated to it, or gravity makes it fall down toward the Earth. Thus 
the continuation of the motion of this stone, after the absence of my hand, 
is the effect of the force that I communicated to it.

It is for this reason that when a vessel is sailing very fast and is stopped 
suddenly, the things in this ship, tending to conserve the motion they ac-

108. In her description of force Du Châtelet is measuring it in the way in which Johann Ber-
noulli advocated in his two memoirs for the French Royal Academy of Sciences (1724 and 
1726). In modern terms force morte is equivalent to potential energy and force vive to kinetic en-
ergy. There was confusion in Du Châtelet’s day about these two concepts. Leibniz favored 
the concept of “force vive,” which Du Châtelet discusses at length in her chapter  twenty-one 
where she disputes the 1728 memoir written by Jean-Jacques Dortous de Mairan supporting 
Descartes’ views on motion. Dortous de Mairan was close to Fontenelle and succeeded him as 
perpetual secretary of the Academy in 1741. I am grateful to Paul Veatch Moriarty for his clari-
fi cations of these concepts.
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quired by being transported with it, might well be hurled forward, if they 
were not tied down.

W H Y T H E ROL L I NG O F A S H IP C AU S E S VOM I T I NG .

It is for the same reason that the sea causes the rolling of a ship, and even 
more the turmoil of a storm, makes men sick and makes them vomit, espe-
cially if they are not accustomed to the sea. For, the liquids in their bodies 
only gradually gain a movement in harmony with that of the ship, and until 
they have acquired it, there is disorder and commotion in the body, which 
takes the form of vomiting and other illnesses; and so, almost the same 
thing happens in the bodies of men as in a vase fi lled with water that is spun 
around; for the water only slowly acquires the motion of the vase, and it 
maintains it some time after this motion is stopped.

CHAPT ER  T W EN T Y-  ONE

Of the force of bodies

[In §§.557–72 Du Châtelet describes the ways in which force acts on bod-
ies; for example, force is successively acquired. Force acts even if just as a 
tendency when a body resists; for example, a body resists the force of grav-
ity when placed on a table. This “harmless effect” of the force is force morte 
and is retained by the body as long as its motion is opposed by an invin -
cible obstacle. The formula for determining force morte is mv (mass × veloc-
ity). She explains that all mathematicians agree on this defi nition and this 
formula for its determination. Leibniz was the fi rst to distinguish between 
force morte and force vive in his memoirs for the Acta Eruditorum (1686 and after). 
As she describes it, force vive is the successive acquisition of force by a body. 
She uses gravity as an example and cites Galileo’s formula measuring the 
force of gravity as the square of the speed of fall. Thus, she concludes that 
force vive is measured by the square of the speed of motion of the body mul-
tiplied by its mass, mv2 (expressed as ½ mv2 today). Although experiments 
confi rm this conclusion, she notes that it is considered a “kind of heresy in 
physics.” She then answers the principal objection to force vive, the argument 
of “time,” as a determining factor in the measurement of force. Opponents, 
she explains, argue that a force increases as it takes longer to act on a body; 
for example, a spring closing. She responds that the force can only be mea-
sured by the obstacles it overcomes and by which it is consumed; the time 
is of no consequence, and making time a determining factor in the equation 

You are reading copyrighted material published by the University of Chicago Press.  
Unauthorized posting, copying, or distributing of this work except as permitted under 
U.S. copyright law is illegal and injures the author and publisher.



 188 T h r e e

for force leads to “absurdities,” such as perpetual mechanical motion, con-
tinual motion in infi nite time, which all agree is impossible.]

SOM E R E F U S E TO ACC E P T F O RC E S V I V E S  W H IL E ACK NOW L E D G I NG T H E 

E X PE R I M E N T S T H AT E S TA B L I S H T H E M .

§.573. Forces vives109 may be the only point of physics which some still 
dispute while acknowledging the experiments that prove it; for if you ask 
those who reject them what would be the effects of two bodies equal in mass 
on two equal obstacles, but the speeds of which are 4 and 3, they will an-
swer that one will be an effect, as 16 and the other as 9. Now, it is easy to 
see that, whatever distinction and whatever modifi cation they next bring to 
this acknowledgment that the force of truth draws from them, it always re-
mains certain that the effect being squared, there must have been a squared 
force to produce it.

§.574. It would be pointless to report to you here all the experiments 
that prove this truth, you will one day see them in the excellent memoir that 
M. Bernoulli presented to the Academy of Sciences in 1724 and in 1726, and 
found in the Recueil des pièces [Collection of Memoirs], which won, or merited 
the prizes it awards. And you have already seen a part of it in the memoir 
that M. de Mairan gave in 1728 to the Academy against forces vives that we 
read together, and in which the famous proceeding is explained with much 
clarity and eloquence.

E X A M I N AT ION O F SOM E PA RT S O F M . D E M A I R A N ’ S M E MOI R AG A I N S T 

FORC E S V I V E S .

As this work appears to me to be the most ingenious that has been produced 
against forces vives, I will pause to take the time to remind you here of some 
passages, and to refute them.

M. de Mairan says, numbers 38 and 40 of his memoir: “That the force 
of bodies should not be measured by the spaces traversed by the moving 
body in the slowed motion, nor by the obstacles overcome, springs closed, 
etc. but by the spaces not traversed, by the parts of matter not displaced, 
the springs not closed, or not fl attened: now,” he says, “these spaces, parts of 
matter, and springs are like simple speed. Thus, etc.”

One of the examples he gives is that of a body that goes back up to the 
same height from which it fell with the force acquired in falling, and that in 
going back up overcomes the obstacles of gravity: “For a body fallen from 

109. Du Châtelet, like her contemporaries, refers to force vive in the singular and the plural, forces 
vives, but it is the same phenomenon.
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a height 4 and which acquired 2 of speed in falling, would in going back 
up by a uniform motion, and with this speed 2, travel a space 4 in the fi rst 
second; but gravity which pulls it down, making it lose in this fi rst second 
1 of force and 1 of speed, it only traverses 3 in the fi rst second, the same as 
in the second second where it still has 1 of speed and 1 of force; whereas it 
would traverse 2 in a uniform motion, it only traverses one, because gravity 
makes it lose one. What are the losses of this body, one, in the fi rst second, 
and one in the second? This body that had 1 of speed, has lost 2 of force, so 
the forces were as its speeds,” concluded M. de Mairan, “not as the square 
of its speeds.”

But to see the fault in this reasoning, it suffi ces to consider (as in §.567)110 
the action of gravity as an infi nite sequence of equal springs, which com-
municate their force to falling bodies, and which the body contains in rising 
again; for, then, it will be seen that the losses of a body that rises are as the 
number of closed springs, that is to say, as the spaces traversed, not as the 
spaces not traversed.

In the obstacles overcome, as with the displacements of matter, the 
closed springs, etc. even by way of hypothesis or supposition, it is impos-
sible to reduce slowed motion to uniform motion, as M. de Mairan advances 
in his memoir, and whatever esteem I have for this philosopher, I dare insist 
that when he says in numbers 40, 41, and 42, That a body, which by a slowed mo-
tion, closes three springs in the fi rst second, and 1 in the second, would close 4 in this fi rst sec-
ond, and 2 in the second by a uniform motion and a constant force, he is saying, I am not 
afraid to venture this, an entirely impossible thing. For it is as impossible for 
a body with the force necessary to close 4 springs to close 6 (whatever sup-
position is made), as it is impossible that 2 and 2 make 6. For if one supposes 
with M. de Mairan that the body has not consumed any part of its force to 
close 4 springs in the fi rst second of a uniform motion, I say that these 4 
springs would not be closed, or that they would be so by some other agency. 
If one supposes the contrary, that, having exhausted a part of its force to 
close these fi rst three springs in the fi rst second, and having only the neces-
sary force to make it close a spring in the second second, the body would 
take back a part of its force to close two in this second second by a uniform 
motion (for one or the other of these suppositions must be made), one obvi-
ously supposes in this last case that the body has renewed its force, which is 
beside the question. Thus, it is not true that the total force of a body is repre-
sented by what it would have done if it had not been consumed; for it could 

110. In §.567 Du Châtelet describes the accumulation of force as a body ceded to successive 
pressures exerted on it and thus acquired by it. 
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never make an effect greater than that which destroyed it, and it only po-
tentially contained what it deployed in the effect produced. Thus, this very 
subtle reasoning, which initially might seem alluring, relies only on this false 
principle, that the quantity of motion and the quantity of the force are the 
same thing, and that the force can be supposed to be uniform like the mo-
tion, although it has overcome part of the obstacle that must consume it. 
But that is entirely false, and cannot be accepted even as supposition. For to 
suppose simultaneously that a force stays the same, and meanwhile produces 
part of the effects which must consume it, that is to suppose contradictory 
things. Thus the measure of the force in slowed motions is not the parts of un-
displaced matter, the springs not pulled, the spaces not traversed in going up; but, the spaces 
crossed in rising, the parts of displaced matter, and pulled springs.

M. de Mairan goes on to say in number 33 that “just as a force is not 
infi nite, because the uniform motion it produced in an unresisting space 
would never cease, it does not strictly follow either that the motor force of 
this same body is bigger because it lasts longer.” But it is easy to see that in 
uniform motion supposed eternal, there is no destruction of force, whereas 
when the motor force during a doubled time has disturbed squared obsta-
cles, there has been a real expenditure of force, which cannot have hap-
pened without a base of force squared, and that, thus, the two cases cannot 
be compared.

I fl atter myself that M. de Mairan will consider the remarks I have just 
made on his memoir as proof of the regard in which I hold this work. I con-
fess that he has said all that could be said in favor of a bad cause; thus, the 
more seductive his reasoning, the more I felt obliged to make you see that 
the doctrine of forces vives is not undermined by it.

V E RY OBV IOU S R E A SON I NG W H IC H PROV E S FORC E S V I V E S .

§.575. This doctrine can be confi rmed by a very simple argument, 
which everyone makes naturally when the occasion arises: if two travelers 
walk equally fast, and one walks for one hour, and makes one lieue, and the 
other two lieues in two hours, everyone acknowledges that the second made 
double the distance of the fi rst, and that the force he used to cover two lieues 
is double that which the fi rst used to walk one lieue. Now, supposing that a 
third traveler covers these two lieues in one hour, that is to say, that he walks 
at double the speed, it is evident again that the third traveler, who makes 
two lieues in one hour, uses two times the force used by the one who walked 
these two lieues in two hours. For we know that the faster a courier must walk 
to cover the same distance in less time, the more force he needs, which all 
couriers understand so well that they all want to be better paid the faster 
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they go. Now, since the third traveler uses two times more force than the 
second, and the second uses two times more than the fi rst, it is obvious that 
the traveler who walks at double the speed during the same time, uses four 
times more; and consequently the forces that these travelers expended will 
be as the square of their speeds.

§.576. The enemies of forces vives manage to discount most of the exper-
iments that prove them, because they cannot deny them. They reject, for 
example, all those done showing the impression bodies make in soft mate-
rials, and it is true that there is inevitably always confusion in the results of 
these experiments, and in the examples one deduces from animate creatures, 
strange circumstances which prolong the disputes.111

AC A D E MY O F PE T E R S BU RG , F I R S T VOLU M E . D EC I S I V E E X PE R I M E N T O F 

M . H E R M A N N I N FAVOR OF FORC E S V I V E S .

§.577. But M. Hermann reports a case that leaves no place for any subter-
fuge, and in which it cannot be disputed that the force of a body was squared 
by virtue of a doubled speed.112 This is the case in which, for example, a ball A 
which has 1 of mass, 2 of speed, successively hits on a horizontal plane, sup-
posed to be perfectly smooth, a ball B at rest, which has 3 of mass, and a ball C 
that has 1 of mass; for this body A will give a degree of speed to ball B whose 
mass is 3, and it will give the remaining degree of speed to ball C, which it 

111. This is a description of ’sGravesande’s experiments from his Physices elementa mathematica 
[Mathematical Elements of Physics] (1720).

112. Jacob Hermann (1678–1733), a mathematician, was known for his work in mechanics. Du 
Châtelet is referring to a memoir he wrote while at the Academy of St. Petersburg.
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next encounters, and whose mass is 1, that is to say, equal to its own; and this 
body A, having then lost all its speed, will stay at rest.

Now let us examine what the force will be of bodies B and C to which 
body A communicated all its force and all its speed; certainly the mass of 
body B being 3 and its speed 1, its force will be 3 even in the opinion of 
those who refuse to accept forces vives; body C, whose speed is 1 and mass 1 
will also have 1 of force: thus body A will have communicated the force of 3 
to body B and the force of 1 to body C. Thus body A with 2 of speed gave 4 
of force. This means that it had this force; for, if it had not had it, it could not 
have given it; thus, the force of body A, which had 2 of speed and 1 of mass, 
was 4, that is to say, as the square of this speed multiplied by its mass.

[Fig. 75 appeared here in the original.]
§.578. There is an admirable correspondence between the way body 

A loses its force by the impact in this experiment, and the way a body that 
rises up again by the force acquired falling, loses its own because of the re-
doubled pull of gravity. For a body that, with a speed of 2, will rise up to a 
height 4, loses 1 of speed when it has risen up again to a height 3, just as 
ball A loses 1 of speed in setting ball B in motion, whose mass is 3; and the 
body that rises up again loses the second degree of speed that remains to 
it, in rising from a height of 3 to a height of 4, that is to say, in traversing a 
space one- third of the fi rst, just as body A loses the degree of speed left to 
it in hitting body C, one- third of body B. Thus the same thing happens, ei-
ther because the force of bodies is communicated to them by impulsion or 
as an effect of their gravity.

HOW E V E R , T H E DI F F IC U LT Y W I T H T I M E A LWAYS R E M A I N S I N 

T H IS E X PE R I M E N T.

§.579. Although in this experiment of M. Hermann’s, a body with 2 of 
speed communicated 4 degrees of force to bodies equal to it, which can then 
exert this force and communicate it to other bodies, which leaves no place for 
pretexts that one alleged against most of the other experiments which prove 
forces vives. However, the diffi culty with time (if it is one) always remains in 
this experiment, since the ball A only communicated its force to balls B and 
C successively. Thus all the adversaries of forces vives—M. Papin who rejected 
them and M. Leibniz, their inventor,113 and M. Jurin, who recently declared 
against this opinion—have always challenged M. Leibniz and the partisans of 
forces vives, to demonstrate to them a case in which a doubled speed produced 

113. Inventor in the sense of fi rst conceptualizing them as distinct. 
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a squared effect in the same time, in which a simple speed produces a simple 
effect, going so far as to promise to accept forces vives, if such a case could be 
found in nature. This is how M. Jurin puts it: Id si facere dignati fuerint me ipsis dis-
cipulum, parum id quidem est, at multos egregios viros ausim promittere.*114

§.580. As the laws of motion do not permit, when a body hits a single 
other one, for it to transmit all its force to another with four times the mass 
by a single hit, M. Leibniz, in order to meet this kind of challenge, resorted 
to a lever, by means of which he succeeded in transmitting by a single hit 
all the force of a body to another with four times the mass, to which it com-
municated half of its speed. But the fact of the lever gave rise to exceptions 
that made M. Leibniz’s experiment unproductive for the purpose of convert-
ing his adversaries. Thus the objection based on the diffi culty with time al-
ways remained.

E X PE R I M E N T T H AT E N T I R E LY D E S T ROYS T H E OBJ E C T ION BA S E D ON T I M E .

§.581. But this objection was completely overturned by fi nding the case 
the adversaries of forces vives believed could not be found. This is the case in 
which a body A freely suspended in the air whose speed is 2, and the mass 
supposed as 1, at the same time hits at an angle of 60 degrees two bodies B 

114. Du Châtelet here makes her own note to give the translation of Jurin’s quotation: “*And if 
they can fi nd such an effect in nature, I promise them, not only to be their disciple, which
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and B, the mass of each of which is 2; for, in this case the body striking A 
stays at rest after the hit, and the bodies B and B divide its speed between 
them, each moves by a degree of speed. Now these bodies B and B, whose 
mass is 2 and who have each received a degree of speed, have each acquired 
2 of force, whichever way one looks at it. Thus body A with a speed of 2 
communicated a force of 4 at one and the same time. This is precisely the 
case required by the adversaries of forces vives; thus, this experiment makes 
the objection based on the diffi culty of time, about which up to the present 
the enemies of forces vives have made such a fuss, collapse entirely.

OT H E R PROO F DR AW N F ROM T H E T I M E I N W H IC H S PR I NG S 

COM MU N IC AT E T H E I R FORC E .

§.582. In addition, the force is always the same, whether it has been 
communicated in a short time or a long time. The time in which springs 
communicate their force, for example, depends on the circumstances in 
which they are deployed; for there are circumstances in which the force of 

would mean much; but to fi nd more distinguished ones for them.” Denis Papin (1647–1712?), 
though French, worked with Huygens and became a professor of mathematics at the University 
of Marburg. James Jurin (1684?–1750), the English mathematician and well-known supporter of 
Newton, later corresponded with Du Châtelet on this particular point in her Foundations.
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a spring can be transmitted in the same body faster than in other circum-
stances. Yet the force that this spring communicates is always the same. 
Thus, four equal springs will communicate the same force to the same body, 
whether they communicate it in one, two, or three minutes, as in Figs. 77, 
78, and 79, and this time could be infi nitely varied, depending on whether 
these springs were more or less at liberty to act, though the force commu-
nicated was always the same; thus, the time is immaterial to the communi-
cation of motion.

A NOT H E R OBJ EC T ION TO FORC E S V I V E S .

§.583. There is yet another objection to forces vives, which at fi rst ap-
pears fairly strong; it arises from what happens when two bodies hit each 
other with speeds that are in inverse proportion to their mass, for if these 
bodies are without perceptible spring they will stay at rest after the colli-
sion. At fi rst it would seem as if the body, which has the most speed having 
the most force, according to the doctrine of forces vives, must push the other 
body before it.

R E S P ON S E .

M AC L AU R I N PR I Z E AC A D E MY PI EC E S .  B E R NOU L L I PR I Z E PI EC E S . 

DISCOU R S E ON MOT ION.115

But to understand how two bodies with unequal force can, nonetheless, stay 
at rest after the collision, let us consider a spring R, which releases its tension 
at the same time on both ends, and which pushes at either end bodies of un-
equal mass, the inertia of these bodies being the only obstacle they oppose 

115. Colin Maclaurin (1698–1746), a Scots mathematician and professor at Edinburgh Uni-
versity, was active in the prize competitions of Europe’s Academies.
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to the release of the tension of the spring; and this inertia being proportional 
to their mass, the speeds the spring will communicate to these bodies will be 
in inverse proportion to their mass; and consequently they will have equal 
quantities of motion, but their forces will not be equal, as M. Jurin and some 
others would infer. These forces will be to each other as the length CB to 
length CA, that is to say, as the number of springs that acted on them; thus, 
their forces will be unequal and will be to each other as the square of the 
speed of these bodies multiplied by their mass.

Now when the spring R is released up to a certain point, if these bodies 
returned toward it with the speeds it communicated to them by releasing, it 
is easy to see that each of these bodies would have precisely the necessary 
force to return the parts of the spring that acted against it in their fi rst state 
of compression, and that they would use unequal force to close this spring, 
since in releasing, it had communicated to them unequal forces, which they 
consumed in closing it; and if the spring was stopped in its state of com-
pression when these bodies have just closed it, the two bodies, all of whose 
forces had been used to close it, would then remain at rest.

Now, when two bodies that are not elastic collide with speeds that are 
in inverse proportion to their masses, they have on each other the same ef-
fect as one has just seen, the effect that body A and body B had on the parts 
of spring R in order to close it, and it is easy to see by this example how 
bodies can consume unequal forces in the giving way of their parts and stay 
at rest after the collision.

E X PE R I M E N T T H AT CON F I R M S T H I S A N S W E R .

§.584. M. ’sGravesande created an experiment that wonderfully con-
fi rms this theory. He took a fi rm ball of clay and, using Mariotte’s Machine,116 
he made it collide successively with a copper ball, whose mass was 3 and 
speed 1, and with another ball of the same metal whose speed was 3 and 
mass 1, and it happened that the impression made by ball one, whose speed 
was 3, was always much greater than that made by ball three with the speed 
of 1, which indicates the inequality of the forces. But when these two balls 
with the same speeds as before collided at the same time with the clay ball 
freely suspended from a thread, then the clay ball was not set in motion 

116. This is a second experiment by ’sGravesande to support the concept of forces vives. Mari-
otte’s Machine was a simple structure with balls of different materials hung so that collisions 
could be enacted and observed. As modifi ed by Musschenbroek, the Dutch experimentalist and 
instrument maker, the collisions on the machine happened against a board with markings that 
could be used to measure the recoil of the balls.

You are reading copyrighted material published by the University of Chicago Press.  
Unauthorized posting, copying, or distributing of this work except as permitted under 
U.S. copyright law is illegal and injures the author and publisher.



 Foundat ions  o f  Phys ics  197

and the two copper balls stayed at rest and equally depressed the clay; and 
these equal impressions having been measured, they were found to be much 
greater than the impression that ball three with the speed of 1 had made 
when it only hit the fi rmed clay ball, and less than that which had been made 
by ball one with the speed 3. For ball three had used its force to make an im-
pression on the clay ball, and its impression having been augmented by the 
effort of ball one that pressed the clay ball against ball three, diminished the 
impression of this ball one. Thus soft bodies that collide with speeds in in-
verse proportion to their masses, stay at rest after the collision, because they 
use all their force to mutually impress their parts. For it is not simple rest that 
holds these parts together, but a real force, and in order to fl atten a body and 
drive into its parts, this force, named coherence, must be overcome, and in the 
collision the force used to drive into and impress these parts is consumed.

M . J U R I N ’ S R E A SON I NG AG A I N S T F O RC E S V I V E S .

§.585. The most specious reasoning made against forces vives is that of M. 
Jurin, reported in the Philosophical Transactions. . . . 117

[Du Châtelet describes his assertion that the force of a body on a mov-
ing plane “will be its simple speed multiplied by its mass, and not as the 
square of this speed,” and then proceeds to answer it.]

W H E R E T H E F L AW I N T H IS R E A SON I NG L I E S .

Here is where the fl aw in this reasoning lies. Let us suppose, instead of the 
moving plane of M. Jurin, a boat, AB moving on a river in the direction BC 

117. The Philosophical Transactions was the publication of the Royal Society of London, the En-
glish equivalent to the Royal Academy of Sciences in Paris.
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with the speed 1, and the body P carried on the boat. This body acquires 
the same speed as the boat; thus its speed is 1. If a spring is attached in this 
boat, capable of giving to body P a degree of speed, this spring, which com-
municated to body P the speed of 1 off the boat, will not communicate it any 
more when it is carried on the boat; for the rest, against which the spring 
presses in the boat, not being immovable rest, and the boat yielding to the 
effort that the spring makes toward A, this spring releases at the same time 
from both ends, and this reaction must be taken into account. Thus, the 
spring will not communicate to body P the speed 1 in the boat, but it will 
communicate this speed less something, and this difference will be more or 
less great, according to the proportion that exists between the mass of boat 
AB and that of body P and the same quantity of force vive, which was in the 
boat AB in the spring R and in the body P before spring R was released, will 
exist after its release in the boat and in the body taken together. Thus, this 
case that M. Jurin defi es all philosophers to reconcile with the doctrine of 
forces vives is only founded on this false supposition that the spring R will 
communicate to body P, carried on a moving plane or in a boat, the same 
force that it would communicate to it if the spring were pressing against an 
immoveable obstacle and at rest, but this is not the case, and cannot be, ex-
cept in the case when the mass of the boat is infi nite in relation to that of 
the body.

M . N E W TON M A D E T H E FORC E O F BO DI E S PROP ORT ION A L TO T H E 

QU A N T I T Y O F T H E I R MOT ION .
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I N E X PL IC A B L E PH E NOM E NON W I T HOU T T H E DOC T R I N E OF F O RC E S V I V E S , 

W H IC H L E D M . N E W TON TO CONC LU D E T H AT T H E TOTA L FORC E I N T H E 

U N I V E R S E WA S VA R I A B L E .

§.586. Although authority must be counted when truth is at issue, I feel 
obliged to tell you that M. Newton did not acknowledge forces vives, for the 
name of M. Newton is in itself nearly an objection. In the last question of 
his Opticks this philosopher examines the movement of an infl exible stick 
AB, at both ends of which have been attached bodies A and B, and he sup-
poses that the center of gravity of this stick AB that he only considers as a 
line, moves the length of the straight line CD, while the bodies A and B turn 
continuously around this center, when the line AB is perpendicular to CD 
(as in fi gure 82) the speed of body A is zero, and that of body B is 2. Thus 
the motion of these bodies is then 2; but when this line AB is coincident or 
almost coincident with line CD (as in fi gure 83) then the sum of the motions 
of bodies A and B becomes 4. M. Newton concludes from this consideration 
and that of the inertia of matter that motion is constantly diminishing in the 
universe; and lastly that our system will some day need to be formed anew 
by its Author, and this conclusion was a necessary consequence of the iner-
tia of matter, and the opinion held by M. Newton that the quantity of force 
was equal to the quantity of motion.118 But when the product of the mass by 
the square of the speed is taken as force, it is easy to prove that the forces vives 
always remain the same, although the quantity of motion varies perhaps at 
each instant in the universe, and in all the cases, and especially in that which 
I have just cited from M. Newton, the forces vives stay invariable; whatever 
the position of the line AB in relation to line CD described by its center of 

118. Du Châtelet is referring to Query 31 of the Opticks in which Newton considers the na-
ture and behavior of particles. From the description of the motion of globes on the balance, he 
concludes that motion, or force, is lost. The consequence of this would be a need for divine in-
tervention to replenish the force in the universe. See Isaac Newton, Opticks (New York, 1979) 
[1730 ed.], 397–98.
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gravity. Thus, the continual miracles, which result from the position of this 
line AB have no place in the doctrine of forces vives.

[In §§.587–90 Du Châtelet concludes by presenting metaphysical ar-
guments in favor of forces vives drawn from Descartes and given mathemati-
cal expression by Leibniz. She explains that this “conservation of an equal 
quantity of force” in the universe in all kinds of collisions negates the need 
for “miracles,” for divine intervention, and is worthier “of the grandeur of the 
wisdom of the Author of nature.”]
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