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April 22, 2016. 


Sir Isaac Newton
Newton Timeline 
Birth in village of Colsterworth, Lincolnshire 				Dec 25, 1642
Joins Trinity College, Cambridge University 				1661
The fluxional method/calculus 						1665
The plague year (when the apple fell!)					1666
Inverse square law, first statement 					1670
Lucasian professor of mathematics, Cambridge 				1669
Begins study of alchemy 						1669
Publication of the Principia Mathematica 				1687
Elected President of the  Royal Society 					1703
Opticks is published 								1704
Death, burial in Westminster Abbey					1727
Newton represents the crowning glory of the Scientific Revolution.: what was started by Copernicus was brought to a culmination by Newton.  He did indeed stand upon the shoulders of giants,….
Extraordinary record of achievements: 
· Pure and applied math
· Optics and theory of light and colors
· Design of sct. Instruments
· Science of dynamics and formulation of basic concepts 
· Law of universal gravitation
· Gravitational theory of tides
· Heat, chemistry, alchemy, biblical history 
· Method of science. 
In his own lifetime, he was hailed as having brought about a revolution in mathematics (calculus) and mechanics (the three laws). 
Recognized as a living genius, celebrated in poems, art, sculpture, literature and , sciences.
	NATURE and Nature’s Laws lay hid in Night:
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	God said, “Let Newton be!” and all was light.
	




Philosophical influences :
One of his first purchases in Cambridge was a notebook;  titled it “Questiones quadem philosophae” or
“Certain philosophical questions.”   

Worte a slogan on top of the title: “ Plato is my friend, Aristotle is my friend, but my greatest friend is Truth” `
Westfall: “ Newton the experimental scientist was born with the Questionaes…” 
What all did he read?
Descartes, Gassendi, Galileo (dialogues), Robert Boyle, Thomas Hobbes, Henry More… 
In other words, he gets into mechanical philosophy…..	
Makes 45 headings under which to organize the fruit of his readings, including: nature of matter,  space,  time, motion, proceeding to cosmic order, natural and violent motion, occult qualities, color, vision, sensation, …tone of constant questioning. Set the agenda for the science….
	
Anni Mirablies: the miracle years (1664-1666)  when he was 22-24 yrs old. 
Most of what follows is from Richard Westfall’s writings. Richard Westfall is one of the best known scholars of Newton. 
Mathematics 
His first major passion was mathematics. More than sixty years later, near the end of his life, Newton recalled his introduction to mathematics. As John Conduitt, the husband of Newton’s niece recorded the story:

“He bought Descartes’s Geometry & read it by himself when he was got over 2 or 3 pages he could understand no farther than he began again & got 3 or 4 pages farther till he came to another difficult place, than he began again & advanced farther & continued so doing till he made himself Master of the whole without having the least light or instruction from anybody.”
	

In the space of less than a year, working by himself, Newton mastered the whole achievement of seventeenth-century mathematics up to his time. He did not allow himself
to be confined to René Descartes (1596–1650), although Frans van Schooten’s (ca. 1615–
1660) great edition of the Geometry, with a wealth of commentaries, was perhaps foremost among his sources. From the works of François Viète (1540–1603), he digested algebra, from those of John Wallis (1616–1703), the application of infinitesimals to determining areas under curves. 

Gradually, reading notes transformed themselves into original investigations, and, during the winter of 1664–1665, he achieved his first major success, the binomial expansion, which made it possible to evaluate areas under curves not amenable to the established algorithms and, thus, constituted a major step toward a universal method of what were then called quadratures and we call integration. He had been working as well, following Descartes’s lead primarily, at finding the tangents to curves at given points, something similar to what we know as differentiation. (calculus below)

Newton’s Miracle Years:  1665-1666 
[the following is taken from Gale Christianson’s book,  Isaac Newton and the Scientific Revolution, Oxford University Press, 1996. ]
Black Death 

Newton had no sooner graduated from Cambridge than he
was forced to leave the university and return to Woolsthorpe,
though not by his own choosing. In London, where the city's
rapidly increasing population had reached half a million by
1660, people were suddenly taken ill. The disease began with a
severe headache and dizziness, followed by trembling in the
limbs, swelling under the arms and in the groins, raging fever
and, finally, telltale dark splotches on the skin, which the
famous diarist Samuel Pepys described as "tokens of near
approaching death. Within a few hours they must go down
into the dust."

The infamous Black Death, or bubonic plague, had first
appeared in Europe in 1347, carried from the Middle East by
ship rats in whose fur infected fleas lay hidden. Once a rat succeeded
in reaching shore, its parasites were easily transferred to
a human host, launching a deadly epidemic. Since there was no
known cure for the disease, lord, serf, merchant, and beggar
alike fell victim. In some areas, well over half the population
died; commerce and agriculture came to a halt; cities and
towns were deserted; wolves reclaimed the silent streets.


Aside from ordering that the ill be completely isolated,
physicians could do little but invoke an adage made famous by
the Romans when faced by disease centuries earlier: "fly
quickly, go far, return slowly." Thus, as Pepys noted in his
diary, the government abandoned London for the relative
safety of Oxford, and was soon followed by ordinary citizens
who spread across the countryside by the tens of thousands. In
September 1665, as the contagion reached its peak, some
8,000 deaths were being recorded in the city every week.
What was worse, in attempting to save themselves Londoners
carried the plague to the eastern counties, and then to the
Midlands. In October, Cambridge University's Senate voted to
close the institution, but by this time all but a few administrators
had fled before the invisible enemy.

Left to his own devices in rural Lincolnshire, Newton now
began one of the greatest intellectual odysseys in the history of
 modern science. Thinking back on the two plague years of
1665 and 1666 decades later, he wrote the French scholar
Pierre Des Maizeaux, "For in those days I was in the prime of
my age of invention and minded mathematics and philosophy
more than at any time since."

Mathematical discoveries: Calculus

William Whiston, a future friend and disciple of Newton,
wrote that "Sir Isaac, in mathematics, could sometimes see
almost by intuition, even without demonstration and when he
did propose conjectures in natural philosophy [science], he
almost always knew them to be true at the same time."

Having mastered the works of the most advanced mathematicians
of his day, Newton was far from satisfied. Algebra
was fine for determining the numerical answer to specific conditions
set forth in an equation; geometry served to determine
the relationships of points, lines, and angles. But what of more
complex questions involving the ever-changing speed of a
moving object and the constant alteration of that object's path
as its speed changes? Here the mathematician is faced with two
quantities that vary continuously, the one with the other, and
he must determine the rates of variation for any given moment
in time.

Others had tackled such numbing problems in the past,
and with some measure of success. The French mathematicians
Rene Descartes and Pierre de Fermat (1601-65) had solved
individual problems of this nature, but at the cost of elegance
and simplicity. The methods they employed were too cumbersome
for general use. Nor had they succeeded in devising a
general method that could be applied to all problems of a given
type, the stuff of which great mathematicians dream.

Newton had composed his first major mathematical paper
at Cambridge in May 1665, shortly before the university
closed its doors. He completed a second, more advanced,
paper at Woolsthorpe in November and three others during
the feverish year 1666. His work involved a revolutionary
method he termed "fluxions," or quantities subject to constant
rates of change. By late 1666 Isaac Newton, who was
approaching his 24th birthday, had become the most advanced
mathematician the world had yet known. With his fluxions, or
what we now call the calculus, a mathematician can solve
problems in which quantities and motions are not definite and
unchanging but in the process of originating, fluctuating, even
disappearing. With it Newton could determine the most
minute variations in the acceleration of a body as it falls
through space, compute the precise arc of a revolving planet,
or measure the exact rate in the slowing of a ball as it inches to
a stop after being rolled across the ground. In sum, the calculus
is a most effective tool both for resolving problems concerning
the smallest—or what Newton himself termed "infinitesimal"—
variations in the rate of motion of a given body and for
determining its path through space. Recognizing the need for
the utmost precision in our dealings with nature, he had surpassed
all others by formulating a mathematical method with
which to deal with nature on its own terms.

Not surprisingly, this newly discovered power thrilled the
young man who possessed it. When he visited the nearby
home of Humphrey Babington, an older Cambridge scholar
who may have helped him get into the university, Newton
brought his papers with him. His excitement on solving one
mathematical problem was so great that he carried out the
division to 55 places, and might have continued on had not the
long line of zeros literally overflowed the edge of the page. Yet
where others would have shouted their victory to the mathematical
world, Newton remained curiously silent. Proof to him
was sufficient unto itself; the rest of the world did not matter,
at least for the time being.

 As far as we know, he did not show it to anyone at the time. Years later, his failure to publish his method would lead to a bitter controversy with Gottfried Wilhelm Leibniz (1646–1716) over priority.
 
Even though he did not publish his mathematical work, he did share it with selected mathematicians, including Isaac Barrow, who held the Lucasian professorship of math at Cambridge. In 1669, this professorship was given to Newton, who was a young man of 27 at that time. 
With the solution of the problems he had initially confronted, Newton found that his interest in mathematics quickly ebbed. In the years ahead, he often returned to mathematics, though less and less frequently and increasingly as a result of some external impetus. Command of the fluxional method would, in time, profoundly influence his achievement in physic

The Apple ..

It was while he was at Woolsthorpe waiting for
Cambridge to reopen that Newton experienced the insight
that became the subject of legend. A year before he died, his
3friend William Stukeley visited him at his home in Kensington
near London. After dining, they went into the garden to drink
tea under the shade of some apple trees. "Amidst other discourse,"
Stukeley wrote, "he told me he was just in the same
situation as when formerly the notion of gravitation came into
his mind. It was occasioned by the fall of an apple, as he sat in
a contemplative mood."

It had occurred to Newton that the power of gravity does
not seem to decrease significantly as an object moves away
from the center of the Earth. If it remains the same on the
highest mountain and atop the loftiest building, "why not as
high as the moon," he said to himself. If this is true, the moon
must be influenced by this mysterious force, "perhaps she is
retained in her orbit thereby." What is true of the moon as it
orbits Earth must also be true of the planets as they circle the
sun. And why not the glimmering stars beyond?

Having read Galileo and Descartes, Newton was well
acquainted with the principle of inertia, which holds that once
a body is set in motion it will not rest unless acted upon by
some external force. He also knew that a body in motion will
move in a straight line unless it is diverted somehow. Thus, he
conjectured that the natural motion of a ball—or an apple—set
in motion would carry it away from Earth, outward into the
abyss. But something happens: gravity intervenes, altering the
object's course and bringing it to ground.

Instead of throwing a ball, Newton thought of shooting it
from a cannon. In this instance, it would travel a much greater
distance yet, as when thrown, it would eventually return to
Earth. He dreamed of even bigger cannons and larger arcs, and
drew sketches to demonstrate how the object would travel farther
and farther around the Earth until, finally, it would leave
the planet and settle into orbit, like the moon.

Newton was immediately faced with another problem.
While the power of gravity does not appear to diminish as one
moves away from the Earth's center, this must be an illusion.
Were it not so the moon would surely crash into the planet,
while the Earth itself, together with Mercury, Venus, Jupiter,
Mars, and Saturn, would careen into the sun. Only if gravity
decreases at a distance can this celestial balancing act be maintained.
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A diagram from
Newton's A Treatise
of the System of the
World, published after
his death, shows that if
a projectile is fired with
enough force, it will
remain in orbit around
the Earth, the some way
that the moon is in orbit
around the Earth.
 
At this point Newton immersed himself
in mathematical calculations, most of which are
lost, in an attempt to determine the force sufficient to keep the
moon in its orbit. Nor, in another brilliant insight, did he
assume that the Earth is the lone actor in this celestial drama.
Any object, he had come to believe, has the power to attract
any other object. An apple attracts the Earth just as the Earth
attracts an apple, although the planet's size is so great that it
challenges common sense. And what is true of the apple is
equally true of the moon.

Newton believed that the attraction between the Earth
and the moon must decrease inversely as the square of the distance
separating them. Hence, if this attraction amounts to a
certain force when the bodies are at a given distance from each
other, at twice the distance the force will not be half as great
but one-fourth as great; at three times the distance, not onethird
as great but one-ninth as great, and so on, in ever smaller
proportion as the distance increases. The same formula must
apply to the sun and planets, suggesting that a universal principle
is at work. As Newton himself later wrote of this period, "I
deduced the forces which keep the planets in their orbs must
be reciprocally as the squares of their distances from the centers
about which they revolve."

But there were problems. Try as he might, the young
genius could not get his calculations to work out as he had
expected. According to the mathematician William Whiston,
in whom Newton later confided, "Upon this disappointment
... Sir Isaac . . . threw aside the paper of his calculation and
went on to other studies." "To be looked upon as one of my
guesses," Newton joked years later after finally achieving the
result he was after. Oh, but what a "guess" it was!

The Great Fire of 1666

Though relatively secure from the plague, which had
begun to subside, Newton remained at Woolsthorpe throughout
most of 1666, where, in September, word arrived that
another tragedy had befallen the beleaguered citizens of
London. The Great Fire, as it came to be known, began on
September 2, and raged out of control for four days and four
 nights. The flames laid waste an area a mile and a half long and
half a mile wide, consuming 436 acres, more than 13,000
houses, and 87 churches, including beautiful old St. Paul's
Cathedral. The remains of the city were leveled as though on a
great battleground; a deep and unbroken sea of ashes, soot, and
dirt were all that remained of the London beloved by
Shakespeare and Elizabeth I. Many believed that the fire, like
the Great Plague, was an act of Divine retribution brought on
by a God made angry by the sinful ways of his children, a view
that Newton, with his strong puritanical streak, may well have
shared. There was, however, at least one important blessing to
be counted in the fire's aftermath. While tens of thousands had
died from the plague, the death toll from the fire was miniscule
by comparison. The official Bills of Mortality listed only six
people as having perished in the flames.

Experiments with prism: 

One casualty of the plague was Sturbridge fair, which
Newton visited sometime before the epidemic forced its closing.
It was there, he wrote, that "I procured me a triangular
glass prism to try therewith the celebrated phenomena of
colors."

The prism had been known since the time of the Roman
philosopher and statesman Seneca in the 1st century A.D. But
even before this, Aristotle had argued that colors are a mixture
of light and dark, or of black and white, a view that was still
accepted by most natural philosophers of Newton's day. It was
thought that red was the strongest, least modified, and closest
to pure white of all the colors, while blue was the weakest,
most modified, and closest to black. But no matter what the
color from the spectrum—whether red, orange, yellow, green,
blue, indigo, or violet—all were believed to be modifications
of pure white light.  

At Woolsthorpe, Newton conceived of a novel experiment.
Darkening his upstairs bedroom, which faced the south,
he drilled a one-eighth-inch hole in a shutter and intercepted
the beam of incoming light with a prism. The resulting spec-
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Newton's drawing of his
so-called crucial experiment
shows light from
the sun being refracted
through one prism and
then being refracted
through another prism.
The colors never changed.
trum was projected on the wall across the room. To his surprise,
the spectrum took the form of an oblong strip rather
than the perfect circle Descartes said should appear. This could
mean only one thing: each of the seven colors was refracted, or
bent, at different angles on passing through the prism—red the
least and violet the most, and the other colors in between.

Ever cautious, Newton conceived of a second, equally
powerful, experiment that he later termed the experimentum
crucis, the crucial test. After placing a prism near the drilled
hole, he intercepted the spectrum with a second prism located
about "5 or 6 yards from ye former." As with the first prism,
blue rays were bent at a greater angle than the red ones. "The
fashion of the colors was in all cases the same," he wrote. He
then realized that if the angles of the bent colored rays could
be accurately calculated, a new law of refraction could be formulated.

He quickly set about determining these angles, or
sines, a further vindication of his vision that nature operates
according to precise mathematical principles.
The experimentum crucis led to another, equally powerful,
insight. Newton observed each ray as it passed through the sec-
ond prism. Just as he suspected, blue remained blue, orange
remained orange, and so forth. He rotated the prism and still
each color remained the same. If colors were nothing but
modifications of white light, as had long been believed, the
second prism should have produced other colors by turning
red to orange or blue to indigo, but it did not. White light, he
had proven beyond any reasonable doubt, is made up of all the
colors of the spectrum, none of which are altered on passing
through a prism. In the language of a poet, Isaac Newton had
"untwisted the shining robe of day" and deftly put it back
together again.

Looking back over Newton's achievements more than
three centuries later, historians have termed the Woolsthorpe
period the annus mirabilis—the wondrous year—though the
discoveries actually took place over the course of two years
rather than one. So far as we know, Newton had not yet communicated
anything of what he had learned to another human
being. But perhaps as a way of rewarding himself and pleasing
his mother, he traveled the familiar road to Grantham in 1666.
There before the king's representative called a herald, he signed
himself "Isaac Newton of Woolsthorpe, Gentleman, age 23."
  
Contact with the Royal Society 
His experiments with light and color introduced Newton to the scientific community.
He chose light and optics as the subject for his first eight lectures as Lucasian Professor. (the lectures were not well-attended. He often lectured to empty chairs. Cambridge was not ready for Newton.)

It is at this time that Newton got interested in a reflecting telescope, which he built with his own hands.  (the following is again from Gale Christianson’s book):
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 Newton's drawing of
his reflecting telescope.
A/though others had also
designed reflecting telescopes,
Newton was the
first to make one that
worked.

Newton took up the challenge [of  building a reflecting telescope] a few years later, and
his reason for doing so is not difficult to understand. Unlike
the refracting telescope, which forms an image of an object
with lenses, the reflector contains a parabolic, or saucer-like,
mirror from which all light is reflected at the same angle.
The advantage of this design is that the observer is not indered
by chromatic aberration, the hazy, rainbow-like phenomena
produced when rays of different wavelengths are
not brought to the same focus on passing through a lens.
Though no one but Newton realized it at the time, the
reflecting telescope, in producing an image free from distortion,
offered further support for his theory of light and
colors.
. 
In 1671, Newton presented
this reflecting
telescope to the Royal (see below)
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With the same skilled hands that had produced the
models and clocks of his youth, Newton set to work. Using
a thin piece of metal rather than glass, which is almost
impossible to grind evenly with hand tools, he created a
hollow in the shape of a saucer. He then prepared a special
alloy, or combination of metals, composed of copper, tin,
and arsenic, which is white in color and takes a high polish.
When this tedious task was completed, he coated the metal
mirror, or speculum, and placed it and other components in
a small tube. In a letter to an unnamed friend, dated
February 23, 1669, he described its performance. Newton
calculated that the instrument was capable of magnifying
"about 40 times in diameter which is more than any 6 foot
tube can do, I believe with distinctness. I have seen with it
Jupiter distinctly round and his satellites." He had no doubt
that a carefully crafted 6-foot reflector would perform as
well as any "60 or 100 foot tube made after the common
way." Realizing how puzzling this claim might sound, he
added, "It may seem a paradoxical [strange] assertion, yet it
is the necessary consequence of some experiments which I
have made concerning the nature of light."

Word of Newton's triumph spread to London . 
Most anxious to see Newton's telescope were members
of the Royal Society, a scientific order founded in 1660
and chartered by none other than King Charles II.  

Newton  constructed a
new, somewhat modified version
of his first reflector and
turned it over to Barrow, who
proudly carried the little
instrument to London at the
end of 1671. It created a sensation
and was soon brought to
Whitehall, where an anxious
King Charles II was treated to
a demonstration of its powers.
Meanwhile, Henry Oldenburg,
the secretary of the
Royal Society, wrote the great Dutch scientist Christiaan
Huygens (1629-95) to inform him of Newton's success. On
receiving word of the reflector, Huygens wrote back,
describing the new instrument as nothing less than "the
marvelous telescope of Mr. Newton."

[after Royal’s Society’s  enthusiastic reception of the telescope, he was elected as a member of the RS and  encouraged to summarize the theory  of light/colors. He wrote a paper which was published in the  Philosophical Transactions of the Royal Society in 1672. 


The paper led to a personal crisis. Though generally well received, it was not universally well received, and Newton proved unable to handle objections rationally. First, Robert Hooke saw a connection between Newton’s theory and his own work in optics and rejected what he saw as primarily a defense of the corpuscular conception of light. Newton’s excessive, furious response to Hooke initiated three decades of animosity between the two men, which ended only with Hooke’s death. Then a group of English Jesuits in Liège challenged the experiments themselves. 

All this criticism made Newton cut off all communication with the Royal Society.  It was nearly thirty years later when, after his masterpiece Principia Mathematica  had made him world famous, that he rejoined the Royal Society – as its elected president. ]


Alchemy and Theology 
Meanwhile, his attention had shifted to other topics. Ca. 1670 he discovered alchemy,  and he devoted himself to it whole-heartedly for the next 25 years of his life.  Newton collected all the major books on the subject. He did more than read; he wrote alchemical tracts himself. He experimented in a laboratory erected in the garden outside his chamber in Trinity College. Over a period of twenty-five years, he devoted well over a million words to alchemy.

With Newton, alchemy was not focused on making gold. Rather, it was an aspect of natural philosophy, an attempt to probe the functioning of nature. There is good reason to think that alchemy influenced a fundamental transformation in his conception of nature that took place in the late 1670s or early 1680s and that led his to formulate his famous law of universal gravitation. 

He had become increasingly concerned that the mechanical philosophy, with its bare ontology of inert particles in motion, was a vehicle for atheism. In alchemical theory, he found active principles, which he associated with the primacy of spirit in nature; in his chemical experiments, he seemed to perceive active principles at work. Newton eventually transformed these active principles into forces of attraction and repulsion between particles of matter.  This force of attraction is how he explained universal gravitation. 

Meanwhile, Newton had taken up a second field of study—theology. He began serious reading in theology ca. 1672.  As was his habit, he got totally absorbed in Bible study.  His understanding of the Bible led him away from the mainstream Christianity. He kept quiet about his doubts as it would have cost him his professorship at Cambridge. 

The Principia Mathematica
While he was still deep into his alchemy and theology, in 1679 Newton engaged in a short correspondence with Robert Hooke about the path of fall of a body released from a tower on a rotating earth, which became a disguised discussion of orbital motion. 

This discussion with Hooke introduced Newton to a new conceptualization of circular motion that focused on the force toward the center, which Newton soon named centripetal, that diverts a body from its tangential path and holds it in a circular one. As a result of the correspondence, Newton demonstrated that the centripetal force toward one focus necessary to hold a body in an elliptical path varies inversely as the square of the distance. Again, he kept he result to himself and never published it. 

 Five years later, Edmond Halley (ca. 1656–1743) traveled to Cambridge to question Newton about nearly the same problem. The visit from Halley drew Newton back to the physical studies he had virtually abandoned, and out of it grew the Principia. [ the following is from Gale Christianson ‘s book cited above]


They talked of many things before the
astronomer revealed his reason for seeking Newton out.
What kind of curve, Halley finally asked, "would be
described by the planets supposing the force of attraction
towards the sun to be reciprocal to the square of their distance
from it?"

Without hesitation, Newton responded that it would be
an ellipse! Taken aback, Halley asked him how he knew it.
"I have calculated it," Newton replied.
When Halley asked to see the calculations, Newton
began rummaging through stacks of papers while his excited
visitor held his breath. As luck would have it, he was
unable to find the critical documents, forcing
Halley to depart without the written
proof he required. However, all was not
lost. Before they parted company, Newton
promised to redo his calculations and send
them on to Halley in London.

  Three months passed without
a single word from Cambridge. What
Halley did not know was that Newton had
solved the problem of the elliptical orbit by
employing a different mathematical
method than before, but he was not satisfied.
He spent much of those three months
working on a nine-page manuscript titled
De Motu Corporum in Gyrum (On the
Motion of Revolving Bodies).  
 
Newton's initial draft of
De Motu, the work that
laid the groundwork for
the Principia. (see below) 
 
 
Society and published for all the scientific world to see. [image: ]
November 1684, nearly 11 months after Halley, Hooke, and
Wren had taken part in the discussion that had started it all,
a copy of De Motu was delivered to London.
Halley was astounded, for he held in his hands the
mathematical seeds of a general science of dynamics—the
study of the relationship between motion and the forces
that affect it.  
Halley went to see Newton again and asked him to expand upon his ideas and publish his work. 
At first Newton may have thought of De Motu as an
end in itself. But once his creative powers were loosed,
there was no checking their momentum. "Now that I am
upon this subject," he wrote Halley in January 1685, "I
would gladly know the bottom of it before I publish my
papers." In his mind's eye De Motu would serve as the germ
of his masterpiece, the greatest book of science ever
written.

Thus began 18 months of the most intense labor in the
history of science. In April 1686 Newton presented and
dedicated to the Royal Society the first third of his illustrious
work. He titled it Philosophiae Naturalis Principia
Mathematica (Mathematical Principles of Natural Philosophy),
commonly referred to as the Principia. A month later
the Fellows agreed that the society should pay the cost of
the book's publication, but that decision was reversed two
weeks later when it was reported that the treasury was
empty. The members turned to Halley, who agreed to
finance publication out of his own pocket and to act as the
difficult Newton's editor.
 
[After many frustrating delays – lack of funds, fights with Hooke, 
Newton’s temper tantrums – the book finally came out in print in 1687]

The Principia was not an easy book to read in Newton's
day, nor is it now. After it was published, Newton was
passed on the street by a student who is said to have
remarked, "There goes the man that writt a book that neither
he nor anybody else understands." The same would be
said of Einstein when his papers on the theory of relativity
were published some 250 years later.

Achievements of the Principia
· This is where Newton clearly laid down his three laws. Newton’s three laws were culmination of the work started by Galileo and Kepler. Newton basically showed that Galileo’s concept of inertia and acceleration under gravity and Kepler’s three laws of plentary motion, can be derived from his own three laws. In other words, he showed that the achievements of Galileo and Kepler are necessary consequences of Newton’s three laws of motion. This brought physics and astronomy to a higher level of synthesis and sophistication. 
· The crowning achievement was the inverse square law of universal gravitation. 
· Explained the tides 


The Reception of the Principia 
The publication of Principia Mathematica established Newton as the most important scientist in all of Europe.   He was elected the president of the Royal Society. 
His idea of a force of attraction across space had critics among mechanical philosophers who worried that he was introducing magical forces into nature.  Newton’s position was that he was not going to speculate about what this force is and what are its physical causes. But whatever the nature of this force, it explained the motion of the planets and the fall of terrestrial bodies and followed the relationship he had described in his inverse square law. 

After the Principia: 	
His scientific work was pretty much done with Principia. He was 45 years of age. 
After this, he was mostly an administrator. He was appointed to the Royal Mint, and later the president of the Royal Society. 
He published his book on Optics in his later years. 
Died an old man in 1727 and buried with full honor in Westminster Abbey. 
 Source of genius: 
· What is exceptional about Newton is the speed and tenacity with which he could proceed, step-by-step through a train of inquiry, putting questions to himself, working out answers to those questions and then raising further questions through reflections on these answers… disciplined empirical inquiry at its best. 
· He was asked how he discovered law of gravity: “by constantly thinking about it.”
[bookmark: _GoBack]
image5.emf

image1.emf

image2.emf

image3.emf

image4.emf

