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PREFACE.

Tag following work embraces all the subjects in Natural
Philosophy required at tho Matriculation examination of the
University of London. For the present cditiom it has been
reviscd thronghout, Considerable additions have been made in
nearly overy chapter; and, in onder to meet the mome récent
requirements of the University, s chapter on Heat has also
been added. The demonstratioms are carefully adapted to the
requirements of those whoso Mathematieal knowledge does not
cxtend beyond the First Dook of Euclid, and the casier cases
of Simple Fquations, In a fow instancea, where Mathematical
demonstrations presont some perplexity to the beginner, expori-
montal proofs have been substituted.  lxamples in illustration
are given with all the more important propositions, and numerous
other examples are added for exercize; I have endeavoured
hereby to supply a work which shall also be gencrally useful
ag o First Dook of Natural Fhilosophy. Some expericoce in
teaching has confirmed the opinion, that the junior pupil may,
with a twofold bemefit, be carly iutroduced to Natural Philo-
sophy, as a branch of s Mathematical studics. The interesling

applisations which {liis sbudy suppdics greatly assist the beginner
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in mastering the processes and results of pure Mathematics; and
his early familiarity with Mochanieal principles, and with some
at least of their practical applications, enables him afterwards to
proseeute their more formal stody with greater case.

For the guidanee of those who are preparing for University ex-
aninations I have introduced a considerable uumber of examples,
on all the subjects included in the volume, taken from recent
cxamination papers. These have been sclected chiefly from
those set nt the Matriculation examination ; some are from the
Ezaminations for Women, and a fow from the Fiest B Se
papers.

Thoe chapter on Scund, though no longer required for Matricn-
lation, is retained for the sake of those who may use the book
ior other purpoaes.

SAMUEL NEWTH.

Kew Corteor, Losnox
" ]
Oeiloker, 1677,
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NATURAL PHILOSOPHY.

-

CHAPTLR I
DEFINITIONS AND PRINCIPLES.

1. Force.—Whatever is capable of producing motion in a
bady, or any ehangs in the motion of a body, i3 termed foree,

In other wonds, force is the nume we emnploy to expreas that
unknown cougs which, nmder auy circumstances, can produce o
change in the state, whether of rest or motion, of iy material

Whatever canses o change tn the motion of a body must be
regarded a2 of like nature with that whicll produecs motion,
und hence the some term (force) is applied to both, even
although there are some foreos which, while they are able to
change the motion of a body, ean uever produce it Sueh, for
example, are friction and resistances of all kinds. Forces of
this naturs can, it is avidentl, vever act alone ; for zome other
force must be present in onler to produce the wotion which
they change, and hence if but one foree act upon a body, it
musl be one capable of prodieing motion,  Also, if one foree
only act upon a body, motion must necessarily follow,

i Eli‘il.ﬂih‘.['i‘ﬂm.—“'lu'n two or more forees act upon the
sue body, their noited effect swey be such that no motion
ensues. W henover this is the case, the forees are said {0 bo in
eauilibrin,

3. Btatics and Dynamics.—That branch of mechanics
which investigates the relutions which exizt hetween forces in
equilibriom ia termied Statics ; and that which investigatca the

i



