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12.3 Fundamental Concepts 7

expressed in meters per second per second, or meters per second squared
(m/ s?). In U.S. Customary units, the velocity is expressed in feet per second

d 1n ) (ft/s) and the acceleration is expressed in feet per second squared (ft/ sz).

ang

ul (that is,

Newton’s Laws

Elementary mechanics was established on a {irm basis with the publication in
h the first 1687 of Philosophiae naturalis principia mathematica, by Isaac Newton. Al-
ted to four though highly original, it built on fundamental concepts developed by many
30,000 are others during a long and difficult struggle toward understanding (Fig. 12.1).
T 1N scCicn-
oits it con- |
of a meas- Peloponnesian War — 400 B.C. —) Aristotle: Statics of levers, speculations on dynamics
. : P r
ieved to be : Archimedes: Statics of levers, centers of mass, buoyancy
digi : Roman invasion of Britain [~ 0 Hero of Alexandria: Statics of levers and pulleys
-ant digits. Pappus: Precise definition of center of mass
igits, 3.14 A.D. 400 P
igits, 3.14, — A.D. 400 —
se a calcu- John Philoponus: Concept of inertia
number of
Coronation of Charlemagne | __ 800 —
:n in prob- Norman conquest of Britain
icant digits
Aan assume Signing of Magna Carta [ 1200 —
i H(ll'th'e: e);_ Jordanus of Nemore: Stability of equilibrium
1t digits. If
- : Albert of Saxony: Angular velocit
‘e to avoid g y
enn Bubonic plague in Europe Nicole d’Oresme: Graphical kinematics, coordinates
William Heytesbury: Concept of acceleration
tha — 1400 — v
Printing of Gutenberg Bible
Voyage of Columbus Nicolaus Copernicus: Concept of the solar system
Dominic de Soto: Kinematics of falling objects
. Tycho Brahe: Observations of planetary motions
e live. Our Founding of Jamestown Colony [~ 1600 — . : Lo :
ons, or po- Simon Stevin: Principle of virtual work
pace is the Johannes Kepler: Geometry and kinematics of
Thirty Years' War planetary motions
t of length Pilgrims’ arrival in Massachusetts Galileo Galilei: Experiments and analyses in statics
. Cunst ’ and dynamics, motion of a projectile
5. Custom-
Customar Founding of Harvard University René Descartes: Cartesian coordinates
ustomary Evangelista Torricelli: Experiments on hydrodynamics
. | 1650 —] Blaise Pascal: Analyses in hydrostatics
The daily Settlement of Carolina
easured by
3 measured John Wallis, Christopher Wren, Christiaan Huyghens:
clock pen- Impacts between objects
I unitspand Pennsylvania grant to William Penn
1ute (min), Isaac Newton: Concept of mass, laws of motion,
Salem witchcraft trials postulate of universal gravitation,
ence point L— 1700 — analyses of planetary motions
locity, and - | Figure 12.1
[ units, the Chronology of developments in mechanics up to the publication of Newton’s
sleration is Principia in relation to other events in history.
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