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1egarding the routs whicli du not apply see Colenso's Algebra,
Part II., Section 43.

4. Put S = 11+ 2'+ 3'+ etc. +n'. If n = 0 >.=;.. - a i
factor of S.

Assume 11+22+ 3'+ etc. + il'= An + Bn + (S+ etc., for aIl
values of n.

:. + 22+ 3'+ etc.- 4- n (n +1)"= A(n + ()+ l(n + 1> 4
(,i+1)'+ etc.

subtracting, (n+1/=.4-B(2n+1)+0(3n+3n+1) etc.
E<unting coollicients 1=3(V, 2=2B+3., 1=.+ B+<'
Mience A=l =, <'=
And S= it 1)(2n+1)

o. <1) Bouok-work.
(2) Let S=a+(<<1 b)+(«+2l>)+ etc. i tin+(tn-1)bl

Reveising, S=+i+(n-1)b+|t +(n-2)b} + etc. -(
Adding, 2X=2< +(2« nb)+ (2+nî)+ etc., n ti.is

=n(2a)+(<n-1)nb

6. (1) Lot S=1+3.c+5r+ etc. +(2 -1).O''
: =x+3M+ etc. +( 2 èt-3)x-'+(2 n-1)x"

i.e. 8(1.r)1+2x22+etc. +2."J-'-(2n -1).r
adding and subtractinga i

= - ") + 2.(1 +x2
+ .+ etc. + - +x"- - 2nx".

(1-x)+2x 2x

f 2x '>n.,..

(2) -t 1
2(d 2+3
3rd 4+5+6
4th' 7+8+9+10
etc. etc.

nth (1 + -)+ 2 +"<'2

+ etc. (n terns) + { +• 1

Arralîging as above, we see that the first tern of each group
=(sui of al nunibers i boft haud coluimi except ita own) +1

.the nth group is as above, and?&Iei
Suin of nth group = n +1 + n(n -1) 2 2

Suni of lst i groups =1+2+3+ etc. ( +1) terms]

= 1+.n(n +1) n+)
2 h 2 (

._ I n(n+1) { n(n+1) \"
} +\ 2 /' I

A +

Again,

28 2+3 + 1+2
33 4+5+6 +3+4+5
45 =-7+8+--10 + 6+7+8+9
53 = 11+12+13+14+15 + 10+11+12+13+14
etc.3= etc. + etc.
n3  

- etc. + etc.
Sum (sumn of i groups)+(sum of n groups)-(aat terni)

n(n+ 1) Ç n(n+ 1)1 2 n(n+1)
2 2 1 2

2
In a similar way we night infer the um l1+22+3* +...... W.

1'=I, 2e=2+3)-(1), 3'=(4+5+6)-(1+2+3), 4'=(7+8+9+10)
- (3+4+5+6) etc.

7. (1) Book-work

(2) 3 sets + 10 books = 13 things, wlich give i3 variations
1st set gives L.., 2nd gives .1, and 3rd gives ! .2 variations
.on the whole we have 1 .3., L I.2_ variations.

If each set nay bo arranged fron cither end, then each set
will givo tvt o arrangements instcad of one as above,

i.e., As , 21.s and -2._, and the total nuimbor will bo
ii-l, IA, 1-A x 2'.

8. Altogether there arc 4n1t+2 points, or deducting A and B, 4n
points. Each lino parallel to AB wiill contain 4 points.

Take any point in tho first circle and juin it with two points in

the second circle. This niay be done in wys.

Hence, for the wh,,lu 2(21# + 1) points Vie mi:tmîîber of possible tri-
.2n8(2#n+ 1)angles is 2(2 + 1) ' + . Bitt as there ar i liies parallel, 41

triangles will vanîish.

Hence, total nimber of triangles =2(2in+1) t - 4e

=2n( n 4)14.
9. Book-work.

10. (1) The (r+1)th tern of (1-x)-

Dr q

-3 3.5 7 .••(2r +1)
Hence, for (1-x) =(-1)r x- r 2

uhltiply nimeerator and denoniator of coeflicient by |land 2r

.|2r +1 iit becomnes = . .

n *vn - 1) n(n - 1)(n---2)
(2) We have a= L a= p 2=-= , 3

:. =n, = n -- 1, .= -2 etc.

:. 8nt(-1)+n--)+ .. .. n ternms + 2-+1=
2

ANSwRSWi TO CORRESPONDENT.S.

Wo have received froni W. Braithwaite, Unionville, the following
proposed solution of No. 4 in the -First-Class Arithmnetic, of which
solutions were given in this departnent last month:

$90 due l 40 days.
$90 i 101 i

.$180 le 70à i (equated tiiine).
Diset. on $180 for 70; i = of )

c 180 o 365 =3x 3 5 2285 70&, 141

Or Int. on 176f s 1 year = ~

. 100 or per cent = $10.56+
This is shorter tian our solution but is not strictly accurate. Like

several published solutions of this probleni, it assumes interest equal
to discount, viz., that the interest on $90 paid 30 days after it is
due = the discount on $90 paid 30 days before it is due. It is
doubtful whether a -candidate for 'irst-Class would receive full
marks for an answer only approximately correct. In this particular
question the sums are su sinall and the tinc so short that the dif-
ference between inathemnatical discount and bank discount is only
very snall, yet tho princiþle of putting interest = discount is
scarcely accurate, though it saves somne labor in the. calculation.

neal Informtion.
An Electric Railway fron Berlin to Lichterfeld hs been success-

fully oponod. The rails are insulated from the earth by wooden
aleepers, and are in electrical connection witli a dynamo-electric
machine workod by steain power at a station. A magneto-electric
machino on the driving carriage or locomotive is se fixed and con-
nected with the axIe of one pair of wheels as te impart motion to it,
the driving axIe boing severed electrically by introducing an insulated
washer, and a current of electricity, passed along one rail te work
the magneto-electric machine on the locomotive, returns by the
other rail te the stationary machine on the ground. The rate of
.qpeed attained was eighteen miles .m hour.


