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Norg.—The answers are appended to the
following questions rather to suggest a desir-
able form of answering than to convey infor-
mation which, of ccurse, any s'udent inter-
ested in the subject could readily obtain for
himself. The writer’s experience tends to
show that unless students are specially
trained in the manner of answering, they
will waste valuable time at examinati ns,
inserting quantities of irrclevant matter and
developing slovenly habits generally, to the
just vexation of the examiners and the itre-
vocable loss of marks tu the candidate.

1. Explain the full meaning of the follow-
ing, merely as chemical symbols :—O, OH,,
3Na,CO,.

1. O stands for onc atom of oxygen. The
weight represented by the symbol is always
16 units, tha. of the hydrogen atom being 1.
Oll, stands for one molecule of water, the
molecule consisting of 1 atom of oxygen and
2 atoms of hydrogen. The symbol also in-
dicates that 16 parts by weight of oxygen
are combined with 2 parts by wéight of
hydrogen to form the molecule. 3Na,CO,
stands for 3 molecules of sodic carbonate,
each molecule consisting of 2 atoms (46 parts
Ly weight) of sodium; 1 atom (12 parts by
weight) of carbon, and 3 atoms (48 parts by
weight) of oxygen.

2. The chemical constitution of a gas
being known, how can you calculate its
specific weight ?

Apply your method to find sp. wt. of the
gases whose compositions are—CO,, NH,,
Cl,,0.

Can you mention any gases which form an
apparent exception to the general rule ?

2. By Avogadro's law, equal volumes of
gases (under the same conditions) contain
the same number of molecules. Therefore the
weights of equal volumes are proportional to
the weights of the molecules of the respective
gases. The hydrogen molecule contains 2
atoms, and consequently 2 units of weight;
so that if the chemical constitution of any
other gas is known its sp. wt. can be obtained
by dividing its molecular weight by 2.

Cco, --molecular wt., 44; sp. wt., 22,
NH, — “ 173 “ 85,
CH, 0O— ‘e 743 ‘¢ 37

Common exceptions to the working of this
principle ate furnished by the vapour of sul-
phuric acid (H,S0,) and of ammonium
chloride (NH,Cl), the sp. wts. obtained
being only about une-half of what we should
expect. Nitrogen dioxide and tetroxide are
also apparently anomalous.

3. The ultimate analysis of a substance
composed of carbon, hydrogen, and oxygen,
iives in one hundred parts—carbon, 40;
hydrogen, 6.6 ; oxygen, 53.4, by weight, and
the specific weight of its vapour is 3o. Deter-
mine the formula of the subs*ance.

3. Dividing each percentage by the atomic
wt. of the corresponding element, we obtain
the relative number of atoms of each in the
compound :

C— :‘: =33
H-"* =6.6
T 0—=33

The simplest formula of the substance, there-
fore, is CH,O ; but as its sp. wt. is 30, its
molecular weight must be 60. Therefore
the true formula is C,H, 0,.

4. Describe the usual methods of obtain
ing the following substances, and in all cases



