
Mathematics.

tvo roots. Must it ahvays have tvo?
I

What are the roots of x + - = 2?
z

i. Find the conditions that the roots of the
equation ax + bz + c = o nay be positive
integers.

12. Find the arithinctic, geometric and
harmonic neans between twogiven quantities.

For examples, between 2 and -, and be-

t'weer -z and -.

13. If A G H be the arithrnetic, geoniet-
ric and harmonic means between a, b, then
vill

N (H-a:) (H1-b)

14. Hlaving given the first and last
quantities in arithinetic progression, find
sum.

of n

their

There being 49 terms, of which the first is
2oo and the last -- o0, find. their surn and the
rniddle terrn.

15. Given the last terrn, the sun s and the
common difference d construct the series.

She-w that there will be two distinct series,
provided the following conditions hold:

(i). d and s have the saine sign ;
(2). (21 - d')2 - SdS is finite and a com-

plete square (z2 suppose) ;
(3). 2 .-.- z :and 21-- z each an odd inulti-

ple of d. And when this is the case, if a, b
be the first terrns in these two series, then will.

16. In a geometric series, given the first
term, the comrnon ratio and the number of
terms, find the sun ; and when the coinrnon
ratio is a proper fraction find the limnit to
which the surn approa.ches as the series is
co:tinued indefinitely.

Find the sun to n ternis, of
2 3 9

3 24
and ad' inßeii1Un of

2 2 4

2 3 9

17. If the cormon ratio -e in a geometric

series, whose first terrn is i, d.iffer but littie
fron- unity, an approximation to the st.m of
n terns will bc furnished by

S.=Z + r--
2

and a still doser approximation vill, be

3
iS. Solve the equations:

(z). (x2 .- 2) (z -.- z) =(Z-2) (Z2 -i r)

(2) (z-{b)(ez-ý..) =(s-+ a) (qz-.p)

(3). 2 -- Ir -- zxI(r)4 )- --
121 12r

(4). zY( 2 r ) = a

z y

y, z

19. Find the tirne between successive tran
sits of the miniue hand over the hor hand of
a cornmon dock.

20. The opposite sides of a rectangle are
each increased by a lengtli a, and the other
twvo sides each dirninished by b, and the area.
is found to be unaltered ; but if these changes
in the sides had been respectiv.ely c, ar, the
area would have been dimirished by e 1ind.
the sides and examine the nature of the prob-
lem when ad == bc and c e == cd.

SOLUTIOTS TO PROBLE NS FROM
CORRE SPOUD ENTS.

No-rE.- Vhetn a- solition Io a problent sent
does iotapjear, the send'er w'ill confer- a favor
by repeatirSg the froblen -

z. Viat mnust be the least number of sol-
diers in a regimient to admit of its being
drawi up 2,3, 4, 5 or 6 deep and also admit
of its being dravn up in a solid square?

To admit of being drawn tUp z, 3, 4, 5 or 6
deep the number inust bearnutiple of eachof
these nuinbers, and ... must be at least 6o.
Aso, since every square nunber contains each
of its simple factors an even nmumnlber of tirnes,
therefore, this -nuinber rnust contain 2, 3, 5
each an even number of tiunes, and therefore
Inust contain 4, ý and 25, and hence must be
at least 900.
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