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4. How would you begin to teach (a) Dictation, (b) Composition,
(c) History ?

5. Discuse Object Lessons ?
6. Show how " copying " tonds te produce goneral demoralization

in a school. What means would you adopt to prevent copying ?
7. Compare the respective morits of written questions and

answers, and of oral questioning and answoring.
8. In teaching spelling would you rely on one, ur more, tif the

senses? Give your reason for doing so.

Additional questions for 2nd and lt dass candidates:
FOR SF.coND CLASs.

9. What do you understand by a " good education " ?
FOR FIRST CLASS.

10. Give some of the qualities of good reading. What peculiari-
tics of pronunciation may bu observed among pupils ?

11. Who was Frobell What special advantage did he seek to
gain by his systemn?

21£rac.icill £cp211tlcit.

LESSONS IN CHEMISTRY.

(Continued from laist month.)

The chenical combination and the volume of the (so-called) per-
mianent gases, or perfect gases, like air, oxypen, hvdrogeni, nitrogun,
carbonie oxide, and nitrous oxide are fouid to lie regulated by sim-
ple laws. In the case of casily condensable gases like carbonic acid,
hydrochloric acid, and atmnonia, howeover, these las dui nut hold
with rigid precision when the gas approaches the condensing point,
that is just before it becomes a liquid.
I. Boyle and Mariotte'a Law.

The volume of a gas under constant temperature varies inversely
as the pressure upon. it, that is the volume becoies 1, 1, 1. 1, &c.
of the initial volume as the pressure is increased to 2, 3, 4, 5, &c.
times the original pressure: also the volume becomes 2, 3, 4, 5, &c.
times ti' initial volume when the pressure on the gas is reduced to
j, J, ¾, 1, &c. of the original pressure. This law is fully disbussed
in Bydrostatics, to which the student should now refer for problems.
He should also at this stage master the chapter in Hydrostatics on
thermometers and thermometrie scales, and becone familia.r witl
tho nietric systen of weights and measures which is now generally
adopted in scientific worlks.

No limit has been found to this law, the gas expands or contracts
very nearly unifornly. If the volume is kept constant while the
pressure inereases or diminishes, thon the density of the gas varies as
the pressure, that is 2, 3, 4, 5, &c. times the original weight of gais,
or 4, J. 4, 1 times that weight are contained in the same space
according as the pressure has been increased or diminished 2, 3, 4,
5, &c. times.

SeeHydlrostatics-specifiegravity, air-pump,barometer, aidprob.
lemns. The standard pressure to whicl we reduce gases for compar-
ison is a-pressure equal to the weight of 760 millimetres (mm.)-or
about thirty inches of mercury. This pressure is obsorved by
means of the barometer.

Examples. 100 cubic inches of nitrogen collected vhen the bar-
Soncter stands at .28 inches will contract te 2j of 100 cubie inches

whon the -barometer rises to 31 inches supposing the temperature
to remain uniform.

Agin,,100 litres of oxygon measured when the barometer stands
at 760 mm. will expand te ¾g of 100 litres wben the barometer falls
to 758 mm., ni' the temperaturo romains unchangod. Also, gas at

, 762'ni., mercurial pressure, will expand te 12 of its original vol-

urne when the pressure falls te 760 mm.; or gas at 760 mm. wil
contract to 7g of its initial volume when the pressure rises to 762
mM.

II. The Law of Charles and Gay Lussac.

The volume of a gas varies directly as its absolute temperature,
whieh is found by adding 273° tu the tomperature by the centigrade
scale, or 459' to the temperature expressed on the Fahrenheit scale.

It lias been discovered that the following statement is vory nearly
correct for all permanent gaies:

273 volumes at 0° C. become.
274 " 1° C.
275 " 2° C., and so on without limit, increasing one

volume for every rise of 1° C. in the temperature.
Also 273 volumes at 0' C. become

272 " -1°C.

271 "' -2°C.
270 - 3° C. and so on contracting one -volume

for every decrease of 1° C. in the temporature. If thé law holds
good beyond the temperatures we can actually reach by experiment,
the volume of a gas must evidently cease to contract at - 273° C.
This temperature is therefore called the absolute zero and corres-
ponds te - 459° F. Hence on the absolute scale of temperature, 0° C.
is 273°, and if the absolute scale is taken fron Fah., 0' Fah. is 459°
on the absolute, and the rule given above is manifest.

Examples. 100 litres of gas collected at 15' C. what will be the
volume at 20° C , the barometer remaining unchanged ? The abso-
lute temperatures arc 15 + 273, and 20 + 273, i.e., 288° and293°,
and by tho law uf Charles the volume varies directly as the absolute
temnperature, hence 288 volumes will expand into 293 volumes, or 1
volume tu :& and 100 volumes te i of 100 volumes=101·8
litres.

Again, 30 cubie inches of oxygen measured at 50° F., what is the
volume wlen the temperature falls te 32° F. ? The absolute temu-
pentures arc 509° and 491°.

Ronce by the law 509 volumes will contract to 491
1 volume, " "

30cubicinches " " of 30 cubic inches.

If, as is usual, corrections for both pressure and temperature are
required we may easily combine the two results in one operation.
Thus, 15 litres of hydrogen are collected under a pressure of 680
mn. and at 25° C. What volume will the gas occupy ut 0° C. and
760 mn,.? The pressure increases fron 680 te 760, lence the vol-
urne decreases fron 760 te 680, i.e., 15 litres become M- of 15
litres.

The absolute temperatures are 298° and 273°, hence 298 volumes
contract to 273, or 1 te -U litèrs.

The standard temperature is the nelting point of ice that is 0' C.
Hence the (ggx15) litres will become è(CRS x15)=12-293

or 32° F. TIms the standard ronditions used for comparing gases
ara 0' C. and 760 mm. pressure, or in Englislh measures 32° F. and
30 inches barominetric pressure.

I The Law of Avogadro and Amnpere.

The weights of equal volumes of all perfect gaises tinder like con-
ditions of pressure and temperaturo are precisely identical with
tlicir atonic veights. Thus:
44·4 cubie in. of îydrogen weigh 1 grain undor standard conditions.
44.4 " " oxygen "' 16 " " "

44.4 " " nitrogen "l 14 e " "

44'4 " " chlorine " 35.5 "c "9 c

and se on for all substances that can be reduced to the gaseous
form. Similarly in French mesures.


