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9. Iow is the proportionality of four nurn-
bers expressed in Algebra ? State and prove
the propositions quoted by the vords "l Alter-
nando," "Cormponendo," "Dividendo " and
SExanl.

There are four pairs of quantities, the ratio
of the second pair is equal to that cornpouinded
of the ratios of the first and third pairs, and
the ratio of the third pair to that compounded
of the ratios of the second and fourth. Shew
that the first pair are inversely as the last.

Io. When is one quantity said to vary as
another, directly or inversely ?

If a varies as d2, b3 as a'4 and c3 inversely
as d, shew that the product abc varies as if
each of then varied directly as a.

n. Investigate the expression for the suin
of n terms of an arithmetic progression whose
first term is a and comnnon difference dl.

Shew that n consecutive odd niumbers
beginning with 2P1 + i exceeds the sun
of the first n odd nurnbers by 2Mrn.

12. Find the arithimetic, geometric and har-
monic neans between tivo nunbers a and b.

If the nunbers are nearly equal, shew that
the differences betw-een the means are very
snall compared -with the difference between
the nurnbers thernselves.

13. Find the sum of n tens of a descend-
ing geonetric series, and the limit of the surn
when it is continued ad infnitum.

If the nunber of terrms be odd, shew that
the niddle term is the nth roor of the product
of all the terrns.

14. Investigate the expressions for the nuin-
ber of permutations and the number of coi-
binations of n things taken r together.

There are four sets of counters distinguished
by different colors; each set contains six
counters, warked with the numerals frorn one
to si-c. One counter being taken from each set
fi nd the number of different collections which
can be formed-the sum of the ninnibers in
each collection being 9.

SOLUTION TO PROBLEMS FROU
CORRESPONIDENTS.

i. The diagonals A.C, 13D, of a parallelo-
grani intersect in 0, and P is a point within
the triangle AOB. Prove that the difference
between the triangles APB, CPD, is equal to
the sum of the triangles APC, IBPD.

Join PO.

.. PC - DOC = DPO -- CPO,
and AOB - APB = BPO + APO,

.,. by addition, since AOR== DO C, ive get
DPC-APB==DPO+BPO + CPO + APO
== DPB + APC.

2. If fron a point without a parallelograrn
there be dravn two straight lines to the
e.treinities of the two opposite sides between
ivhich, when produced, the point does not lie,
the difference of the triangles thus formed is
equal to half the parallelogran.

Let ABC D be the parallelograrn, and let 0
be the point, and let 0 lie on the side of AiB
remote froru DC; through 0 drav FOE
parallel to AB, produce DA, CB, to meet FE'
in F and E, and join OA, 0B, OC, OD.

Then since the triangle ODC is half the
parallelograrn FDCE, and OAB is half of
FA BE, therefore the difference between OIDC
and. AB is equal to halfthedifference between
FD CE and FABE, that is, to half the paral-
lelogratn ABCD.

3. Two cisterns of equal size are emptied
by two taps in 4 and 5 hours respectively.
If the taps are opened when both cisterns are
full in vhat time will one cistern contain twice
as iruch ivater as the other ?

(i) Let x = required tine in hours,
x

Then in x hours - of the first will be cmptied
4

.x
and - of the second, .·. the first will still

5

contain (i- - of its full capacity, and
S4)

t«he second 1 - and since 1---
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