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(a). Water is hard because the Lime or
Nfagnesia salts, whicli are held in solution in
the water, nite vith one of the constituents
of soap to forn an insoluble chemnical coin-
po-uanl which grates on the hands ; hence (b)
the test for hard water is that when soap is
used in it, the soap does not formi a lather, but
curdles.

(C!. CaSO 4 when dissolved in water is de-
tected 1y mneans of Ilaric Chloride, vhich
throws clova a white precipitate.

X1l. (a). ''Give proofs that the atmosphere
is riot a chemnical compound. (b). State the
orc inary inipurities in air. (ci. What objection
to calling CO: anl impurity?"

(a). 1.- If O and N be brought together in
certain proportions, no ieat is evolved, hence
the mtixt1lre cannot be a chemical conpound,
alth.ougl it hlias all the properties of pure
aini osph cric air.

z- Air is soluble in water, as is also its
con ponents, O and N. But it is found that
the air expelled by boiling, froin water in
%vth'à ir ias been dissolved, contains more
thanx 2.S lier cent. of O. This is because O
is mrore soluble than Y, and the two gases
dissolve il water i n proportion to their indi-
vidu:alsr.luiity, hence the two componentsof
airactas if they wcre in a free state, therefore
wve conclu1(de that air is merely a mixture of O
and ., aid not a conpound.

3. Potassic Pyrogallate absorbs free O. If
air be contined in a tube over Mercury, and
3Tota!ic Fyrogallate be admitted, the Mercury
-ivill rise in the tube, as O is absorbed, to

ahnut one.fith the space originally occupied
by tie air. This absorption or the O alone
provcs that it is not a chciical comîpound
%Nithi -, because if any otier gas in which O
i:s a cliemical constituent is treated in the sane
wivay, 1o. action wlatcver takes place.

4. 'lie -las Nitric Oxide which is colorless,
hxas tie power of uiting wiith free O to form
:itrogen frioxide .Acid. vhich is of a reddish
b>rown color, Nitric Oxide does not take O
rom subst:inces whiclh have it chenicallycomn-
bined, but when it mixes with air it invariably

hecomes red, proving that the O with which it
unites is in a free state.

(>. The ordinary impurities of air are
Carbc'iic Acid (CO 2 ), Aqueous. Vapor and
Ammonia.

(c). Objection miglt be made to calling
CO. an inpurity because it is necessary to
the existence of plants, whose Chlorophyll in
sunlight lias the power of absorbing C from
C0 and setting free O into the atnosphere.

IV. (a). "State the impurities of coal gas,
and (b) low they are separated. (c). Why
is C,H14 the more luminous, and CH.s the
more heating? "

(a). The impurities of coal gas are Aymmonia,
Carbonic Aci:? and Ilydric Sulphide.

(b). The Ammonia inay be completely sepa-
rated by means of sawdust soaked in Hydric
Sulphate; and forms the chief source of Sal
Ammoniac.

The separation of Carbonic Acid is effected
by absorbing it vith lime.

Hydric Sulphide is disposed of by absorbing
it with Ferric Hydrate ; the sulphur of the
former uniting with the iron of the latter to
forn Ferric Sulphide, while the remaining
Hydrogen and Oxygen unite to fori water.

(c). C2 114 contains a greater proportion of
C than CH 4 , nnd as the brilliancy of the flame
is due to fine particles of incandescent Carbon,
the flame of burning C 2114 will be more lum-
inous than that of C114 ; but, on the other hand,
since CH 4 contains -relatively more H than
C , 11.4, and that the intensity of heat is chiefly
due to the presence of burning 11, the flame
of burning CH 4 will be hotter than that of

C 14.

V. "The Acids HCI, HN4O 3 and H 2 SO4
are poured into a tube. State the order in
which they will arrange tlheniselves, and ex-
plain."

If we take a litre of water and a litre
112 S 04 it will be found that the H: S 04 is
t.S42 tines heavier than the water. In the
same way H N 03 is known to be 1.517, and
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