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SYLLABUS

IS5UED BY THE SCIENCE AND ART DEPARTMENT.

ACOUSTICS, LIGHT, AND HEAT.
FimsT STAGE, 0R ELEMENTARY COURSH

Cruestions will be confined to the following subjects :—
Aeousties.

The pupil ought to have a perfectly clear notion of the
manner in which a soswe is propagated.

He ought to know what is meant by the terms density and
:hsti:l;llyas applied to air and other bodies, and how heat and
wﬁ ur.'-th:hu msi ]ami f]inatilr:‘i:tjr nl'a.ilr.

e ought to ¢ ta describe simple experiments to
that air esses both weight and ir,i.-H:uugEttn
undersmﬁe law of Mariotte, the cnna.trunt?un and pse of the
alr-pump, and what occurs when 2 sonnding body is placed in a
space from which the air has been withdrawn.

He ought to be taught to see the play of elasticity in the pro-
pagation of a sonorons waye through air, and to have a clear
mental jmage of the condensation and rarefaction which malke wp
such & wava. He must, of course, be able to distinguish be-
tween the motion of a wave and the motion of the particles
which at any meoment form the wave.

He ought mhuwhuwthuvdp:tx:rn wave is affected by &
quth. density, by a change of elasticity, or by a change of

He ought to know the velocity of sound in air of the freesing
temperature, and also the amount of aogmentation of velocity
for every degree of the thermometer, The temperature of the
nir heh:ig:cn, he uuﬁht te be able to calculnte the velocity of
sound gh it; and the velogity of soumd being given, he
unﬁt ta be able to eadenlute the temperature of the air.

o doubt or confusion must rest within his mind ing
the meaning of the terms sofoeity, inlonridy, and emediuds He
hit also to kmow the relation of the last two to eack other.

e ought to know the laws of the reflection of seund by tubes

mirrors, and to be able to apply his lmowledge to the

explanation of echoes. . :
a2
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The law of inverse squares, as applied to sound, ought also te
be explained to the Ef?ﬂ-. :

He cught to be able to figure mentally the propagation of a
sound-wava through solids and liquids as clearly as through air ;
to know the velocity of sound through water, and to be able to
infer from this the relation of the density of the liquid to its
elasticity.

He ought to know how the velosity of sound throogh air has
been determined, and to be well exercised in the caleculation of
distances by means of {ight and sound.

The il ought to w the physical difference between
music mpgglnme, and to be able to aPlatr:J:he conditions on which
the pitch and the intensity of muasical sounds depend. He
ought alse to be able to deserlbe varlous methods of producing
mmusical sounds.

He ought te have clear ideas of the fengtd of a wave, and of
the #me of & vibration. The length of a wave at a definite tem-
pereture being given, he ought to be able to calculate the time
of a vibration ; and the time of a vibration being given, he ought
to be able to caleulate the length of the wawve,

He ooght to be able to describe & method of determining from
the piteh of & soand the anmber of wibrations per second which
Pru-crt:m it

He ocught to kmow the strecture of the drum of the ear,
I'ncludiing the membranes that close it, amd the bones that
enoss I,

He ought to know the laws of the vibration of strings, and to
understand the use of ssmd-beards in stringed instruments,

He must have a clear iden of the formation of medes upon a
string, by the coalescence of direct and reflected waves,

He ought also to lknow the laws of vibration of columns ol
air in both stopped and open pipes.  The exact condition af the
air when the fundamental notes of each class of pipes is sounded,

ht to be clearly present in the popil's mind,
ou%‘r:w. canse of beats in music also to be explained to the
pupil, and be ought to konow the range of the human ear for
musical sounds,

. Liht,

Before entering upon the subject of Light, the teacher will have
been careful to meke his pupil perfectly familiar with the con-
ception of waves of soundpuim g wpon the tympinic mem-
brane, end the teanstission of the remor thus prodiced to the

auditory nerve, He need not atiempt to enter upon the details
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of this transference to the nerve, but up to the tympanic mems
brane, and”inclading it, the idea formed by the pupil of souul-
waves and their action must be perfectly distinet, In all cuses
an image must exist corresponding Lo the teacher's words

He must understangd that the sensation of light is caused by
something that hits the optic nerve, That this Eumslhin%;
whatever it be, nasses through the humouwrs of the eye to reac
the nerve behind, The conception of light known as the emis-
sion theory ean afterwards e made clear to the papil. According
to this theory a raiy of light would be 2 train of these particles.

That a may of lHght proceeds in a straight line must be made
known to the pu.p&. connection with this point the inversion
-;lf th;ch by rays passing through pmall aperturés must be ex-

ainad,

’ The mode of determintmg the velocity al'!:llight bt' the eclipses
of Jupiter's satellites must i ta the 1
m of inverse squUares 11|=11:;.:?:ltfi-11-1;Lu:m:llllwaltrn*.:ulg.w:I

The ezuse of shadows and penumbre must be explzined.

The mode of determining the relative intensities of two lights
by means of the * shadow test " must be explained,
Ph"l_"n;i:dreﬂettinn of light from plane mirrors must be ex-

The popil's sttention must be drawn to the lateral iuversion
of objects ne mirrors.  He must know how the distance
of an ind a locking-glass is affected by a change of
position of the glass in a divection perpendicular to its own

planes,

The velation between the angular velocity of a reflected ra
and the mirrer that reflects it vaust be explained to the pupil.
The multiplication of images by angular mirrors ought also to he
explained, and also from it the appearance of the kaleidoscope
remdered inteltigible.

The formation of imeges by & concave spherical mirror ought
to be explained to the pupil. The axis, principal focus, and
centre of the mirror are to ed out:  Begmmning with a
laminous point Elu:ed beyond the centre, and upon the axis, the
suecessive posi of the image of this point during its motion
along the axiz from 2 great distance throngh the centre, thnmih
the principal focus, up to the surface of the minvor itself, must be
determina %hf,? t]:u:}:rupiL He will then be taught to determine
the positio the images of points not placed on the axis,
Objects of sensible dimensions, sach as the papil’s own body,
mitet then be substiuted for points, {The teacher will avail
himself of such simple apparatus as he can command in the
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explanations here referred to ; a silver spoon, if he possesses
nothing better, will be useful )

Real and weirtuad focd arve to be defined,

The *aberration’ of o large spherical mirrer must be ex-

The refraction of light muost be explained. By means of &
simple peometrical construction the meaning of the * index of
refrecticn ** may be explained to the pupil witheut the introduc-
tion of the term **aine.”

It must be cleady explained that an object looked at with a
single =ve appears more near the greater the divergence {s of the
rays which reach the eye from the various points of the ohject.
From this it will be inferred that a lake or river, the bottom of
which iz visible, appenrs more shallow than it really is,

Various simple but instructive llustracions of the effects of
refraction will occur to the teachor, soch, for example, os the
rendering of a coin visible by ponring water into a basin, and the
apparent bending of a straight shck thrust obligeely into
water,

The cireumetances under which fofed refection ooours must be
clearly explained to the pupil, '

The power and action of lenses must be explained ; the teacher
will define the grincigel focws of o lens, in the case of a
sphericel mirror, he will begin with a luminows point, determin-
ing the position and character of its image, while it moves from a
great distance op to the lens iselll  He wlll pass from points to
abjects of sensible dimensions, and show how the position of the
i of every peint of such object may be determined.

ere also raad and pirdwal focd are to be explained.

The explanetion of the mayric lantern & then to be introduced,

It wounld add muoch to the efficiency of the instraction if the
teacher mhl.:ad i]]uatrat;ﬂéhﬁ ints here r]:E:mHi te by comman
gp.ceu,c.]e i i I nothing better.

The pupil i.u% ¢ first elass is also in a condition to know what
is mesnt by the spherical aberration of a lens,

He must understand the ni::tlul structare of the eye, be able
to pive a clear sccount of the conditions of distinct vision, and
of the causes and remedies of long and short sight,

He ought to be acquainted with the fact that impressions per-
gist upon the retina, and to know what is meaut by irmadiation,

He ought to know the principles of binocular vision, and to
clearly comprehend how the impresson of solidity is produced by
the sterecscope.

He ought to be made acquainted with the composite character
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of white light ; and to be able to descyibe an experiment by
which such light may be resslved into its coloursd constituents.,

He ought to understand the doetrine of colours as far as they
are produced by absorption.

And bhe onght to understand the meaning of cdromatic aderra-
Finally, it is to be stated to the pupil that according te our best
knowledge the semsation of light {s not produced by the impact
of ltle particles darted out from luminous bodies ; but that it is
cansed in & manner somewhat simifar to the sensation of sound,
namely, by the successive shocks of minute waves apainst the
retina.

Hml'

The pupil should koow the general effect of heat upon the
volumes of bodies, and should be able to describe experiments
illustrative of the expansion of solids by heat, He ought also
to have an bden of the almost irresistible foree of this expansion,

He ought to understand with perfect clearness what s meant
by the elent of expantion, linear, supericial, and cableal.

He ought to koow by heart the co-efficients of expansion of

s silver, platinum, iron, and glass 3 and the reason why it is
possible to fmse platinum wire into gluss without fracture on
o0,

He t to know the i of B 's metallic ther-
mﬂ;::?tnd to be made ariﬁl:ﬂ.l:d with sgc-runf; of the precau-
tions which changes of volume by heat and cold render necessary
in the arts.

He cught to be able to describe and explain the gridiron

.

He emust be able to describe the construction and explain the
use of the mercurial thermometer 3 the scales of Fahreaheit,
Celziug, and Repumor mustbe koewn to him, and he must be
able to convert immediately the readings of any one of them
into those of the others,

The dependence of the boiling point of water apon external
pressire ought to be known, and apif must be able to give
tlnstrations of this dependence. et ¢

He ought to know by heart the co-efficlents of expansion o
water, aleohol, and mevcury,

The pupil must be well acquainted with what is called the
maximum desrfy of water, to state at what temperature it
oceurs, and to point out its effects in natere.

He ought to be acquainted with the change of volume which



