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Regarding the roots which du not apply see Colenso's Algebra,
Part II., Section 43.

4, Put S= 124 21+ 3?4 ete. -0,
factor of S,

Assuine 13- 224- 34 ete. + n'= dAn 4 Bu? 4 (334 ote., for all
values of n.

o 14204 30 eter fontk (- 1P = A(w - 1)} B(n o+ 24O
(n41)%4- ete.

Subtracting, (n4- =44 B@n-} 1) 4 C(3n2+ 3u- 1)+ ote.

Equating coellicients 1=3(’, 2=2B+3(, 1=.A4-B+C

Whence A=}, B=}, ('=

And S=Aru-{~£;¢’+§1¢’=},n(n-{«l)(:ln-}-1)

. gl) Book-work.

2) Let S=a-t(a- b)-p(a4-2b)+ cte. o Ja+(n~1)b}
Reversing, S={a--(n—1)b}+ {a+(n—2)b}4- cte. 2 \a-}-b)-+a

Ifn=08=0. - uisa

Adding, 28=2¢ 4 (2u4-nb)+ (2¢+nh)4- cte., n teams
=n(2a)--(n—1)nd
i.e., S=212a4(n—1)b}.

6. (1) Lot S=1-43c4-5234 ete, +(2n—1)om
o Se=ed-37 4 ote. +(2n - )1 (Cne-)a”
=(1 = a) + 20(1 43+ 34 ete. 4 202 fan=) - 2
et 2pa
S T
'___(1+x)—(2u+ Dat 4 (2u = 1)er+!
@ 1st |1
4t} 74849410
3

ive, S1—=x)=14-20-4-255 4 ete, 42041 (2 —]1)2"
adding and subtracting a*
=(1—z") + 2\‘11:";‘ -2nz*
1 2
. b’= — l ———.
(1—2 )1 = }
=)L) 2ne
- 1—x)? l—x
sy
If the series were infinito we seo that .'s’=-!-+f-
A==y
2ndf 243
3rd | 44546
ete. | otc. )
nin—1 afn—1)
nth ( 1o emit =

)+{2+ }+{ 3+"—-(1'-,_,:--)}

+ ete. (0 terms) + { n +1-'-(L-l2~—1-)— } .
Arranging as above, we sce that tho first term of each group

=(sum of all numbers in left hand column except its own) -1
~ the nth group is as above, and

2 .
Sum of nth group = { w414 nn-—1) }%ﬂ: .-——-—-"("2'*'1)
Sum of 1st n groups =1+24-34- ete. ﬁ(n:- 2 terms]
i u(n+1)
------ - "".-2"‘-“
- { 1 +1_A(n;1) } { )_t(u;l) }{:
. n(n+1) )3
= {52 (55 |
Agam, .
P =1 +0
2 =243 + 142
3 =445+6 4+ 3+4+5
42 =748494-10 + 6474849
5 = 11412+4134-14+15 + 104-114-124+13+14
etc.’= ote. + ete.
n = ete. 4 ote.
Sum = (sum of n groups)-(sum of n groups)—(last term)
_n(n+ 1)+ { n{nt-1) 2__)_»(n+ 1)
T T2 2 7 2 :
R N
R
In a similar way we might infer the sum 1°4-27+3°4-...... ni.
=1, 22=(24-3)—(1), F=(44-5+6) - (14-2+-3), 4*=(7+-8+94-10)
- (84-4-}-6-4-6) ete.

(£) 3 suts + 10 books = 13 things, which give ,13 variations
Ist set ;fives l.5., 2nd gives | 3, and 3rd gives ! 3, variations
*. on the whole we have (12, |5, |3, |2. variations,
Tf cach sot may bo arranged from either end, then cach set
will give tw o arrangements instead of one as above,
ie, 215, 2|2 and 2]2, and the total number will bo
s, {5, 13 x 24
8. Altogother there are 4n--2 points, or deducting A and B, 4n
points. Each line parallel to AB will contain 4 points.
;. Take any point in the first circle and join it with two points in
- . 20(2n-f-1)
This may be done in - ways,
Hence, for the whole 2(2i 1) points the number of possible tri-
2u(@n + 1)

the sccond cirele.
anglesis 2@n 4 1) But as there ave o lines parallel, 4n
triangles will vanish, T

Hence, total number of trinngles =2(2n+1) 4n

=2n(2n4-1)*- 4.

2u2n+l)
2

9. Book-work.
‘D
10. (1) The (r-+L)th term of (1—x)~ 7
(=1 plpta). .. Ap+r—Dal ,

17« qr
._.3; 35 e (D)
Hence, for (1—2) "=(_1)r'; 57 - .or( "*‘1):,.

Multiply nuinerator and denominator of coeflicient by | r_and 2,
Zr+l g

iy

it becomes =

= 1~ 1)(n—2)

(@) Wo have apy=1 a,= _'11’ “’=~¢(1:-;-1)’ X
2 e 2
Doy, =2 ==, 3% -2 ote.
({7} @, s
S=n+4(n—1)+(n—2)+....n torms 4 2-+1 =’_‘_._(“2+ H

ANSWERS TO CORRESPONDENTS.

We have received from W. Braithwaite, Unionville, the followin,
proposed solution of No. 4 in the -First-Class Arithmetic, of whic
solutions were given in this department last month:

890 due in 40 days.

0 o 101 n
s 8180 w708 o (equated time).
Disct. on $180 for 70} n =13y of 8180=833.
180 365 v =32 x 365 2628
" " 1 _— : 70§ = 141
Or Int. on 1963 v 1 year = :i%?
w 100 or per cent = 810.56+

This is shorter than our solution but is not strictly accurate. Like
soveral published solutions of this problem, it assumes interest equal
to discount, viz., that the intercat on $90 paid 30% days after 1t is
due = the discount on $90 paid 30% days before 1t is due, It is
doubtful whether a .candidate for First-Class would receive full
marks for an answer only approximately correct. In this particular
question tho sums are so small and the times so short that the dif-
ference between mathemaiical discount and bank discount is only
very small, yet the principle of putting interest == discount is
scarcely accurate, though it saves some Iabor in the calculation.

®eneval Information.

An Electric Railway from Berlin to Lichterfeld has boen sucoess-
fully opened. The rails are insulated from the earth by wooden
sleepers, and are in eloctrical connection with a dynamo-electric
machine worked by steam power at a station. A magneto-electric
machino on the driving carriage or locomotive i8 so fixed and con-
nected with the axle of on:eﬁmr of wheels as to impart motion to it,
the driving axle being sovered electrically by introducing an insulated
washer, and a current of electricity, passed along one rail to work
the magneto-electric machine on the locomotive, retums by the
other rail to the stationary machine on the ground. The rate of

7. (1) Book.-work.

Jpeed attained was eighteen miles an hour,



