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cf for making the comparison. The pound eught,
therofore, to be regarded as the unit of mass, not of
weight. This is further indicated by the fact that the
weight cf a pound je different in difftjrent latitudes
and at difl'erent altitudes, whilo it8 mass romains inva-
riable, so that if a niaterial standard -%ers adopted as
a unit cf weiglit, that ie, of force, it would have to be
varied whenever it is moved from place to place, and
would only romain the standard se long as it le kept
in the same place.

The metrie unit of mass je the kilogramme, but the
gramme, which je one thousandth of the kilogramme,
is the unit generally adopted for sciontiflo purposes.
The gramme is approxîmatoly equal toi the mass of a
cubie centimetre, of distilled water at the temperature
corresponding to îts maximum density. It is equal
to about 15-43234874 graine, or -0022046212 lb. avoir-
dupois.

Every person je supposed te be provided witb the
requisite means for measuring time, leng,,th, and mass,
and when the measurement of any other physical
quantity can bo reduced to the determination of these
three fundamental quantities, it may be rogarded as
completed, at lsast theoretically. When any quantity
ie meesured in terme cf the fundameutal units of time,
length, and mass cnly, it le 8aid to be expressed in
absolitde measure. It will be one of eut objecte iu theso
lectures te show that ail electrical quantitice may be
expressed in termes cf the second, the centimetre, and
the gramme, or in terme of any other set of fundamen-
tai nitis. The system, wvhich is based on the ceuti-
mette, gramme, aud second, je called the C.G.S. aystem
of units.

Geometry je the science which deals with pure
space. If -%ve consider space and time together 'we
enter on the subject cf kinsmatics. When we lire-
ducs the notion of mass as weli as space and time we
have dynamice. Thus dynamice muet be regarded as
the basis cf aIl physical science.

Except when etbsrwise stated, we shall confine aur-
selves to the nuits cf the C.G.S. systemn and the prac.
ticai unita derived frcm them.

DE'. Velocity le the degree cf quickness 'with
which anything le moviug. The unit cf velocity is
the velocity of a point which traverse the unit cf
length in tne unit cf time. Ilence eut unit of velocity
iviI1 ba a centimetre per second. The xnse,ure cf the
velocity cf suy point mcving uuiformly wll thon be
equal to the number of centimetres passed over by it
in the course cf a second.

Dsr. Acceleraticu le the rate cf iorase cf velcci-
ty. The unit cM acceleratiou ia that cf a point who8e
velocity le increased by unity in the unit cf tine, or
by cons centimetre per second ln aci second, se that
the masure cf a unifotma acceletation le equal te the
nuxaber cf umits cf vseocity added in the unit cf time.

])Er. The momentua cf a body le the product cf
its mase sud ils velocity. The C.G.S. unit cf momen-
tum la that cf a gramme moving aI the rate cf a cenli-
mette pet meond.

When we pass from the consideration cf pure km..-
malics te Ibat cf the motion cf matetiai bodies, we
muet hae recoure te observation and erperiment.
Newton summed up the. restilta cf such observations
and experimenta lu tbree brief statements, called the
Utc of Motion. These, like cther physical laws,

muet be regarded siniply as concise statemnta cf the
tesulta cf experionce.

L.iw I. À body under t)oe action of no externai force
toiZ rentain at rest or continue o i ove uniformly
in a straight Uine.

Rence we deduce the definition ef force, viz.
Force le that which changes or tends to chunge a

body'a 8tale cf rost or motion.
T[ho firet, law cf motion thue furniehes8 a qualit ative

defluition cf force. The second law givesits quantitave
moasuro.

LAw Il. Rate of change of ,norentumn is propor-
tional Io the impilresscd force, and lakes place- ine
lie direction in ichicL thcd force «c.

A force le, therofors, proporlional te the change cf
momenlum, it produces in the unit cf lime. If we
take as unit force that force which produces the unit
cf momenlum in the unit cf lime, tics measure cf any
force will bo equai to the numbor cf nits cf momen-
tumn Nhich it gencrates in the unit cf timej. The C.G.
S. unit cf force je that force which acting on a gramme
fot a second produces lu il a velocity cf a cenlimetre
pet second, and le ealled a dyne.

DEp. A force le said te de work wlîen it inoves ils
point cf application iu ita cwn direction, or an agent
le s.aid to do work wheu il overcomes reelatauce.

The work doue ie proportional te the product cf the
force and the distance through which. ils moves its
point cf application in ils own direction, or propcr-
tional te the produet of the resistance cvetcome aud
the distance througli whiclc il je overcorne. If the
force set vertically, aud the body bo nioved aloug an
incline, iu estimating the work doue we muet measure
only the vertical height through -%vhieh th. body la
raiseci or falis, and generally, in whatever direction
the force acta, the dispiacement muet be msasured in
ltat direction. If the body moves in the senie in
'which the force acta, Nvork is doue by thec force, but if
it be made te move ilu the opposite senisé, wvork is dons
againet the force. The unit cf work le the wcrk dons
by the unit cf force lu moving its point cf application
over the unit cf length. The C.G.S. unit cf wotk la
the wvork doue by a dyne in moving ite point cf appli-
cation over a centimetre, and le called au erg.

Tics weight cf somo particular body, such as the
unit cf msse, le sometimes takeon as the unit cf force,
aud la called a gravitation unit. Thre objection te such
a unit is Ibat it varies lu différent localities, being
about one-haif pet cent, leus near the equator thau,
near the polos If the weight cf a pound be taken as
the unit cf force, the unit cf work will be the work
dons in lifting a pound one foot high against grapiy,
and tis is called a foot-pouud. It la equal to about
13,560,000 ergs.

D»w. The poiver cf in agent is the rate ai whil'Jc
il can wcrk. The unit cf power la tirai cf an agent
iwhich cau do tho unit cf work ini the unit cf lime.
The C.G.S. unit of powror la that of an agent which
cau do ouea . n n eonaan erg per eue n
le the C.G.S. unit rate cf doiug work.

Dm'. An agent which cen perform 33,000 foot-
pounds cf work lu one minute, or 550 foot-ponuda lu
oe second, je said t e ocf one horse-lpower. The
horse-power is equal to about 7,458,000,000 C.G.S.
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