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PREFACE,

Tue older method of eiving statistical information on science
subjjects was very unsatisfactory, alika to teacher and to student,
and 15 now heing replaced by a hotter system, in which the student,
instead of sceing an experinient performed by the peactised hiand
of a teacher, is furnizhed with the necessary apparatus, and with
information sufficient to enable him to earry it out with sowe
appreach to aceurncy,

In this manner, instead of attempting the hopeless task of
remembering o lnw, often expressed in language which be canmot
understand, he finds from eareful experiments, and by the liberal
use of squared paper, that such a lnw exists—le can even troce
it in a rough experimont {and the apparatus which is sometimes
given to students is as rough as it is possible to make it); bot with
eare and pmhmr precautions e is able to obtaiu either an accorate
vesult, or at least n good spproximation to it.  Having proeeeded
&0 far, there is, at any mte, some iucentive to indoce him to try
to understand more clearly what the law moplies, and it thus
Liecomes of vital intercst and Importance, instead of o mere jargon
of words to be carefully remenbersd for examination purposes,

As will be seon on referenes to the following pages, the attempt
is made to inclnde only those experiments which are well within
the capabilities of fivst nnd HEH’.‘mlrr yenr sturlonts in geienoe schools
and clnsses,

The grouping together of one or more sections of each sulject
into chaptors affords an opportunity of giving at the end of ench &
short reeapitulatory suminary, and, in sddition, numerieal exercises
on the subjoct-matter. These are chiefly sclected from the examina-
tion papers of the Scionee and Art Dopartinent.  Solutions to these
are given whore neeossary, and the nnawers to the remainder.



v PREFACE,

It 15 an easy wntter to assome that by means of a simple
experiment an important law is onderstood ; but if the knowledge
&0 gained is not sufliciont to solve o fairly cosy nnmerieal question,
it indicates that the matter is not so clenr as it ought to be
Hinee these I!_I.Il!!i-lll.l_“]}i will b found lu;vful, nob my an ||:;|.dJI but o8 o
means to an end,

During an experiener of over twenty years' teaching in science
elasses, the writer has found that the majority of students fail to
realize the great importance of Physivs, especially of Elementary
Mensuration,

Ay will be seen on reference to the following pages, consider-
able space is devoted to this suliject.  The experiments, although
numerous, are s0 arranged that they may be taken in any desired
order, and, if necessary, at the diseretion of the teacher the more
ditficult ones may be omitted altogether,

The same remnrks apply to the sections dealing with Mechanies,
Sound, Light, Heat, Magnetism, and Electricity.

In the few shnple and practical experiments in Mechanics, the
excellent method introduced Ly Professor Perry, D.8e, FRE,
which iz now being gencrally adopted, is indicated, and consists
in setting apart suitable appamatus for each experiment. This
is easily made and fitted up, is always ready for use, and enables
a student to obtain fairly accurate quantitative results.

In a book of this kind it would be impossible to acknowledge
all the help received from various sourees, but the writer is especi-
ally indebited to his brother, Mr. F. . Castle, A.LM.E,, and to
Mr. G. W. Fearnley, A R.C.5, for many valuable suggestions and
corrections in the sections dealing with Mensuration, Mechanies,
and Heat; also to Mr. C. A, West, ARCS, ALC, and Mr.
J. Schofield, A RC.S., whose valuable aid in the sections dealin
with Sound, Light, Magnetism, aud Eleetricity has in no s
measure contributed to any good feature which this part of the
work presents



LABORATORY WORK.

It should e earefully noted by the stedent that the educational value of the
wirk done by him will depewd entirmcly sn the woy 0f @2 done. Tho resnlts
will be valveless unless in ench case an effort is made to roenee that the most
acenrata results have bern obtained,  When this is done, it will be possible to
illustrate the geoernl priveiples of scienoe, to reazon in a clear miboer o the
fncts obsorvedd, and to obtain clear ideas as to the cause of any diseropunoy
betwern the olserved valoes and those abtained from ealeulation,  The follow-
ing rales should be obervis] 1—

1. Befors commeneing an experiment, e that all the moterials requived are
in readiness and in good working order § read all abomt the expariment, =0 thet
bisfore Fou begin you Tave & olear comeepition of what you are about o do,

& Use the appneatus as dizeeted in the instruetions, and sote Leiefly any
inferences vou can make ss the work proceeds

4 A methodical record of all work done should be made, and o notebool:
should be kept exclusively for Inbarmtory work,  This should be ahook =ix inches
wide b eight inches Jong, with stiff covers, A smaller bool: may be used if
desiralile, but the larger one will be found to be much more eonvenimt,

4. The number oo degeription of the experiment mnst be entered also, Buit
ahlo columms, with the headings ns shown in the following experiments, should
bo prepared, and all results obinined entered in their proper places,

G The munbers reeorded in any eolmmon must not be the sesdt of ealmla-
tiomz, but thoae obiained from e exporiments.

i, The vight-laand page may be kept for the record of worle done, and the left-
hisnd poge for skotehes of the apparatios wsed.  These skotehes shonld always ba
e, nod alefeled frone e bool bel from the appearatins acbually wick,

7. When the experiment is completed, remove all apparatss not reqguinsd for
the noxt experiment ; and before leavimg the Inboratory, see that all things e
It away in their proper Haces,

8. After the expernimental work is finiehed, procecd to make the necesary
computations,  All equotions and results shonld be entered on the vight-haed
page, the arithmetical worl as nently as poesible on the feft-hand page, in such
o position e nol to interfore with the skotoh provionely made of the apparatus,

8. Wherever possilde, the vadwes oltained shoold e plotted onsguared paper.
Thie enables slight ervors of oleervotion to be pewdily eorrected,  The paper
may e cub to a sniéablo siwe and inserted in the notebook (peisting & nacrow
strp along one edge for that purpese).  In this maner all the resolts may be
Tept togother.

10, The notebook mnst be handed in bo the nstroctor for examination, sl
the corpections, if any, indieated should be madeo by the stedent before procesd-
ing to the next exporimont.
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