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SouTeN--I placing succe.4sively .&+ty=i, y -t', t+L'=n4, t'=
i, nà+ni=?4, un1 =n', we obtain n F ttl=a, and un,'=b, which shows
that 1t and ut are the mots of tho oquation U- a U+b=0 ; i and n'
being·known, we have n and u1 by the equatioli, VII - +u'=0.
Thon we would have i and ti by the relation 'I"-7nT+a =0, and
finall Xs-1X+I'-=0 weuld givo . and Y.

6. wo trains, a Mensonger and· Freight, leave the southern end
of a railroad and travel north at the sanie instant that an Express
leaves the nothern end of the saine road goinig south. When the
Passenger train arrives at niddle station, the Froight is nidway bo-
ween the Passenger and Express. The Passenger train then moves
on 60 miles whon it is as far fromt tho middle station as the Froight,
and the Express I-is finished the journey: hero an accident happons
that delays the Passenger 10 heurs, whon it proceeds on its journey
and arrives at the destimation at the sane tine as the Freight. Re.
qluired tho rate of each, and the length of the road.

S4orro,--Let i=the tino it takos the Passcnger to niako half
the journey, x the rate of the Paîssenger, y=the rate of the Froight,
and ::=that of the Express. Thon 2tx=tho length of the road,
Ix- ty=tho distance of the Froight from the Passenger when the
Passenger arrives at the middle station, and t - tx=tho distance of
the Express fron the Passonger ; hence, since the Freight is mid-
way betweon the Passenger and the Express, wie have

tz-tx=2(tx-ty), or 3x=2y+z.. . .(1).
Whon the Passenger is 60 miles p1ast thu niddle station, the dis-

tance of Froight froi thait station is t.L + ty -(60y÷)=60..(2),and
since the distance traveled by the Express at that tine=the Buim of
the distances travolod by the othor two trains, we havo Z=X+y. .
(3). The difference of the time required for the Passenger and
Freight to make the journoy in (2tx-y)-2t=10. .t4).

Subtracting (2) x 2 froin (4) x y, we have xiy = 12(x + y). . (5). Front
(1) and (3) y=lx. Substituting this value of y in (5), we find x.=30
miles, V=2 0 mnles, z=50 miles, and 2t-x=10xy ÷(x-y)=600 miles.

7. A debt of 810000 is to be paid in 10 equal instalments, with
interest at 8 per cent. per annun compounded every instaut.
Throo of the equal payments are made before any interest accrues.
An instalment is then paid at the end of each year until the year
before the last, when no payment is made : two instalments being
paid at the end of the last ycar. Roquirod one of the equal pay-
ment.

SoLUIoN-Let a=$10000, the debt, r=8, por cent., t=7 years,
the time in which the debt was paid, x=ono of the equal payments,
and lot each year be divided into i equal intervals.

Thon if the interest is conipounded at the end of cadi interval,

the amount of the debt a at the end of t years is a( 1 + nt

which developed by the Binomial Formula,

=a 1+ n()+ \ ) + ()3 ... .
1.2 1.2.3 e

=a 1+tr+ I -1+t(t - )(t-)
1.2 1.2.3 j

But when the interest is compounded every instant, i is infinitely
large, and hence each of the fractions .... is equal to 0, and
the above series becomes

( Pr' t'r' = tr 7r
a 1tr -2+ -2.~+..y =a ,

where e=2.71828128, the Naperian base of logarithms. The
amount of the thrce payments made at first is 3.r 7

'; that of the
payment made at the end of the second year is xe'r; and so on.
Now since the sum of the amounts of the payments must be equal
to the amount of the ebt, we have

X(3er + r+e'r+esr+err2)=aer

whence x= a e - -81234.50whenox=~ .. 2eresêr+2er - 2.

& Find the par value of 811000 debentures issued for 25 years,
interest payable @ 6% per aunum ; i.e 8% half yearly. Money
worth 7% per annum.

SoLnoN-At the end of 25 years the buyer will have received
the following muis -

Capital repaid =$11000
49th and lat payment of interest =. 330
48th payment--m hand half a year-value= 830(1'035)
47th " " one " = -330(1·035)
46th " " 1ý " " = 330(1·035>
&.. = &c.
lst "< " 244 " " =38(05)

Total product of debontures in 25 years.
=$11000 + 330 4.830(1-035)+ 330(1-035)* + &c. + 330(1-035)
= 11000+330{1+135+1-035*+.....1-035,)

=11000 +330 X 1.035&<'-11035-1
Now log. 1-0350=5 0 log. 1'035=50 x -0l49403='747015

=log.5*58491.
prod. of deben.=11000+(330x4- 58491)÷·035= $53980058.

\Vo have now to find the presont worth of this i 25 yrs i7% pr ani.
Present worth=53980·058+-\ (If7).
Xow kg. 1- 0"=25 log. 1-07,
- 25 x 0293838= 1 84595 =log. 5·42745,

And 53980 058÷5-42745=$9945-749.
Hence $1100 debentures=$9945-749,
i.e. 81 " = *9 041+ or 90 niearly.
9. The sides of a triangle being 130, 140, and 150. what are the

radii of three circles so inscribed that each of then touches the
other two and two ides of the triangle ?

SOLUTION BY PRoF. SRITZ, Missouri Normsial Schoois.
Let ABC be the trianglo, M, N, C

P, the contres of the circles, D, E,
F, G, II, K, the points of tangoncy. K

Lot MD=x, NF=y, PR=:, r=
radius of the inscribed circle of the
trianglo A BC, BC=ct = 130, CA = b=
140, and AB=c =150. Then ie
have ID=AE=xcotàA, BF=BG= H O
ycotiB, CH=CK=::coti C, DF=2
g/(xy), aH=2(yz), .EI(=2 Vg.r), r'
=40, and we have the oquations,
.ccot A + 2 /(xy) + ycot B = r . (1) A D P R
xcot A+2 gi(x.)+zcotàJ=b .(2) ycotàB+2 V(yz)+zcotC-«..(3)
By trigonometry we have
sinBcosèBsinCéosWC sin Acosid sinkCcosiC

b c-. .(4),and ..C
and from those two oquations we can doduce the following,

b(coted-taniB)=c(cotèA -tanèC)..-(6), and
a(cotlB-tanA)=c(cotlD- tanÇC). . (7).

Dividing (1)~by (2) and (3) respectively, and clearing of fractions,
we have

b[.xcotlA +2 (ry)+ycotu ot½A+2 A/(xz)+zcotèc). .(8),
and a[xyeetA+2 g(xy)+ cot., ycotýB+2 g(y:)+zcotiO].. (9).
Subtracting (6) x x from , and 7)x y from (9), we have

b[ taniB+2 4 (xy)+ycotB xtaneC+2/(xz)+zcotC .. (10),
a cotA+2 g,(xy)+ytan) = ytan~4C+2 g/(yz)+Zcot w]..(1l).

Muiplying (10) by (4), and (11) by (5), and extracting t e tluare
root, we hav

g.sinlB+ /ycos B=Vxsin;C+ gzcosiC..(12), and
>/xcos +gysin = ysin zcos C.. (13).

Subtracting (18) from (12), we find
g/y sinikC+cosiA-inB tcosC+cos9(2B+ C) coBcosi(-A)
s/zxin1C-sinsA+cosýB=c~stC+ cos(2A +¯C) cosAcoas(r-B)

=1+tanlA .(14). Similarly- = _tan (15).
1 + tanjB'' x 1+taniC'

Substituting the value of j/y from (14) in (1), we have

co ,Ai(1+tanIA),cotB(11tani ' A XC
- 1+taniB . 1+taniB

.r 1 - tan*¼A {14tanlA+ 1-tan*¼B 1+taniA*
or{ 2n + 2+tànj B 2tan'B1+tanB/ j
whence

2ctanitanIB(1+taniB)
(1+tanIA)(tantA+taniB)(1-tantAtantB)[1+tan*(A+B)]

csiniAiniB(1+tanIB) r(1+tanIB)

sin(+anB)(ltantA[tan(-) ~(4anA[+an(-)
=ir(1+taJB)(1+tan)-*( 17 + 4 g/5-2 e13- e65)=26-677279.

1+tanlA
Substituting the value of x in (14) and (15), we find

y I 1+tantA)1 +tan*C>:-"(17 - 4V5-213+.V65)=25.'44823
1+tant

nrl 4+tan*B
1

W,, ..


