THE CANADA SCHOOL JOURNAL.

161

SoLvTioN—In placing successively «+y=t, .y =t, t+8i=n, ti'=
W, ntat=w, un!=u!, we obtain u }ul=a, and 1r'==b, which shows
that wand w! are the roots of the equation U*—alU+4b=0; wand u!
being known, we have 1 and w! by the equationi, ¥ -wu¥V +u'=0.
Then we would have ¢ and # by the relation 7°—n7"}n'=0, and
finally X*—({ X4 #'=0 would g¢ive » and y.

6. %‘wo trains, a Pussonger and: Freight, leave tho southern end
of a railroad and travel north at the same instant that an Express
leaves the nothern end of the same road going south. When the
Passengor train arrives ut middle station, the Froight is midway be-
ween the Passenger and Express. The Passenger train then moves
on 60 miles when it is as far from tho middle station as the Freight,
and the Express has finished the journey : hero an aceident happens
that delays the Passenger 10 hours, when it prucceds on its journsy
and arrives at the destination at the same time as the Freight. Re-
qyuired the rate of each, and the length of the road.

SortTiox—Let {=tho time it takes the Passenger to wake half
tho journey, x=the rate of the Pussenger, y=the rate of the Froight,
and z=that of the Express. Then Ztr=the length of the road,
tx— ty=the distance of tho Freight from the Pussenger when the
Passenger arrives at the middle stution, and (z - tr=the distance of
the Expross fromn the Passenger ; hence, siuce the Freight is mid-
way betweon the Passenger aud the Expross, we have —

tz—te=8(tx—ty}, or Ju=2y+=z....(1).

When the Passenger is 60 miles past the niddle station, the dis-
tanco of Freight from that station i3 o + ty — (604 +x)=60. .(2),and
since the distance travuled by the Express at that time=the sum of
the distunces traveled by the other two trains, we have z=c+y..
(3). The ditference of the time required for tho Passenger and
Freight to make the journoy is (2t y)—2¢=10. .\4).

Subtracting (2) x 2 from (4) Xy, we have xy=12{x+y). .(5). From
(1) and (3) y=3z. Substituting this valuc of y in (5), we find £==30
iles, y=20 miles, =50 miles, and 2tr=10ry + (x — y) =600 miles.

7. A debt of 810000 is to be paid in 10 equal instalments, with
interest at 8 per cent. per annum compounded every instaut.
Thros 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 year. Required one of the equal pay-
ments,

Sorurion—Let «=$10000, the debt, =8, por cent., =7 years,
the time in which the debt was paid, z==one of the equal payments,
and let each year be divided into n equal intervals.

Then if the interest is compounded at the end of each interval,

nt
the amount of the debt a at the end of ¢ yearsis a( 1 +1r~l)‘
which developed by the Binomial Formula,

=a{ 1+ m(:‘_l)+nt(1]znt;—1)(£)2+nt(nt —l)(ut—-g)('r_l)3+ L }

1.2.3

_ M)y, HE = n)t—) 1

—a{l-}-trT 15" + 123 [l

But when the interest is compounded every instant, n is infinitely

large, and hence each of the fractions }" ,2-;.. ....is equal to O, and
the above series becomes s .
et tr r
a(1+tr+f2- +m Foeen .)-—ae =ae
where ¢=2.71828128, the Naperian base of logarithms. The
amount of the three payments made at first ie 3rc?7; that of the
&ayment made at the end of the sccond year is xe*r; and so on.
ow since the sum of the amounts of the payments must be equal
to the amount of the Aebt, we have
(367 -8 4 B g g 4 €3 f-€7F +-2)=qe’T,
aletr —e'r) =81234.50
Sefr 21 —eir - Qer - 2.
value of $11000 debentures issued for 2 years,

wl.n“.‘ =

8. Find the
interest payable @ 6% per annum ; i.e. 8% half yearly.
worth 77 per annum.

SoryTioN—At the end of 25 years the buyer will have received
the following sums :—
Capital repaid =§11000
49th and last payment of interest = 330
48th payment—in hand half a year—value=830(1-035)
47th (14 [13 one (3 L3 = -330 1 o035)3
46th  « ¢ 13 “ = 330(1-0%5)°
&o. &e. = &ec
lst [} (13 24% 111 (1} = 330(1-035)09

Money | —

Total product of debentures in 25 years,
=811000+ 330 + 830(1 035)-+ 330(1 035)? + &e. + 330(1035)%
= 11000+4-330{14-1 03641035 +..,..1-025%}

1-035%—1
11000+ 330 x 10351
Now log. 1085%="50 log, 1'035=50 x 0149403 = 747015
=log.6°684901,
.. prod. of doben.=11000--(330 x 4-58491) = 035 = 853080058,
We have now to find the present worth of thisin 2h Y8 @7 % peran,
Present worth =53980-058-+(107)5,
Now leg. 1:07%=25 log. 107,
==2b x 0293838 ="T84695=log. 5-42745,
And 53980 058542745 =89945749.
Hence 81100 debentures=89945-749,
te 81 “ ‘00414 or 90} nearly.
9. The sides of n triangle being 130, 140, and 1560, what are the
radii of three circles so inscribed that each of them touches the
other two and two sides of the triangle 1 ’

SoLutioN BY Pror, Sritz, Missuuri Normal Schools.

Let ABC be the triangle, M, N, c
P, the contres of the circles, D, £, /
¥, G, H, K, the points of tangeucy. /

Lot MD=x, NF=y, PH=:, r= K
radius of the inscribed circle of the
triangle ABC, BC=«=130, Cd =b=
140, and AB=¢ =150. ‘Then we
havoe A D=dE=xcotdd, BF=B(G= £ X G
yeotd B, ClI=CK=z=cot}C, DF:==2 ‘
Y(xy), GH=2y/ (y2), EK=2 y/(a=), r ~
=40, and we have the equatious, - --
-CCOtiA + 2 ¢/(zy) + yeotdB=c...(1) 4 D F i
xeotid + 2 y/(wz) + 2cothC=b .(2) yeotB+2 y/(yz) +zcotdC~a. .(3)
By trigonometry we have
sin§Bcos} B sin3CcosiC sinddcos}d sinyCcosiC

= —== ..(4),and — == = p .
and from these two equations we can deduce the following, .
b{cotd A —tand B)=c(cots 4 —taniC). .(6), and .
a(cotdB ~tanfd) =c(cot} B—tanf0). . (7). .
Divliiing (1) by (2) and (3) respectively, and clearing of fractions,
we have

Wxcoty A +2 ¢/(2y)+yeoty B)=c zcoty 4 +2 /{xz) +zcot3 0. . (8),
and afzeoty 442 ¢/ (xy)4- cot{r]?lit{ycotw+2 ¥ (y2)+zcot3 C]. . (9).
Subtracting (6) x z from (8), and (7) x y from (9), we have
bf:tan B+2 J(xy)+ ycot&ﬁ]]= ztundC + 2 y/(xz)+2cot} C]. . (10),

H

(6);

a[zeoth 442 y/(zy) + ytang ytandC+2 y/(yz)-+zcots Cl. .(11).
Multiplying (10) by (4), and (11) by (5), and extracting the square
"ok T eaind B B c C..(12), and

z8ind B} y/ycosd B=y/ zsingC+ 4/zcos3C. . an
51:(:05{;‘4 + :// ysingA = \/ysingc-% N zcosgC. .a3),

Subtracting (18) from (12), we find
#y_siniCtcosid—sindB cos}C+cos}(2B 4 C) _ cvs} Beosj{r-A)
vz 8in}C~sinyA4-cos}B cos}C+cos}(24+C) cos}Acos}(z—B)

__14tan}d s _Litandd o

—m .(14). Sxmdarly;/—;:_m .
Substituting the valuo of 47y from (14) in (1), we have

1+4-tan}d 1{tan}d\?
or { 1-tan’}4 (1+tan;}4)+1 ~tan’}B/1+tan} 4
2tan}d 1+tan} 2tan}B \1-+t+tan}B
whence *

) o=

— 2ctan} Atan} B(1 +tan}B)

" (1+tan}A)(tan}4 + tan}B)(1—tan} Atan} B)[1+ tan}(4+ B)]
csin} Asiny B(1+tan}B) _ r(1+tan}B)
~sind(A+BY1FtaniA) 11 tan}(x-C)]  (1+-tan}d)[14-tan}(z-0)]
_3r(1+tan}B)(1+tan}l) - _ AR
= T+ tonid (17 +4 4/5—2 y/13— y/65)=26-677279. ._
Substituting the value of z in (14) and (15), we find

y=id +“1“f_‘2£;; $a030) 59(17 - 45— 2y13+4-/05)=25:44828_ -

_¥r(t-+an)(1-+tani B)
andz= T+tan}C

AD(17 - 4/5+218— 6324015,




