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ARITHMETIC. (Selected.)

1. A grain dealer bouglt 1300 bushols of whoat and sold 1 of it
at a profit of 5 pur cent., ý at 8 por cent. profit and the rest at 12
per cent. profit. Had he sold-il at a profit of 10 per cent., his gain
would have bea 816.68à more. Finîd the cost prico of the wheat.

.i weroe old at 12% profit. The portions are na 3, 5 and 7.
And (3x1-05+(5x108)+(7x 1- (15×1·10)='11, i. e. for

evory $l of the cost the gram would have been S-11 moro.
original cost =16·68 X lb-- 11=,2275.

2. The gross annual receipts of a railroad are divided a follow:
40% for working expeisea, 54% tu pay a dividend of 3h% te stock-
hiolders, and $28350 placed in the reserve fund. Fiad the amt. of
the railroad stock.

6%=reserve=u28350, .. 54/ = dividends=:28350 x 9=3% of
stock, :. stock=S7290000.

3. J'à present age s of B's, but 34 years ago it was . of B's.
Find tleir present ages.

The difference of the ages is constant. Now 9=4A tinies (9-7),
and 5=1ï timiaes (5-2).

A's former age = t-lš÷4=AQ of his preseit age.
: A's preseait age =34, A r s age=54, B's 42.

4. A boatmian rows 5 miles with the tide in the time lie would
row 3 iiles against it. But if the current rai lalf at mile ana hour
more, lie would row twice as rapidly with the tide as agaînst it.
Fiand this rate in miles per hour in still water.

If 5 arid 3 be his rates with and agatinst the current, then 4(5+3)
=4 will bu lais rate in still water, and (5-4) or (4-3)=1~ will b2
the rate of the current=4 rate in still water.

Siiilarly if 2 bu his rate with and I his rate against it then ý(2+
1)= 1¼ will bo his rate in still water, and (2-lý) or (1I -1)==
rate of current = ý rate in still water, .. (j -¾) rate in still water=A
mile per hour, i.e. rate an st:l water=6 miles.

5 .If 12 oxen eat up 3à acres of pasture in 4 veeks and 21 oxen
eat L. .10 acres of like pasture in 9 weeks ; find how many oxen will
cat up 24 acres in 18 weeks. ANS. 36. (Proposed by Sir Isaac
Newton, 1704.)

NEWTON'S SOLUTION. If 12 Oxen in 4 week's eat up 3S acres, then
by proportion 36 oxen in 5 weeks, or 16 oxen in 9 weeks, or 8 oxen
in 18 weeks, will ent up 10 acres, on supposition that the grass did
not grow. But since by reason of the growth of the grass 21 oxen
iù 9 weeks can cat up only 10 aures, that groui th of the grass i 1
acres for the last 5 weeks will be ns much as would bo sufficient te
feed the excess of ?1 oxen above 16, that is 5 oxei for 9 weeks, or
what is the sane thing, tofeed ý oxen for 18 weeks. And i 14 weeks,
the excess of 18 above the first 4, the amîcrcase of the grass, by
analogy, will be such, as to be suflicient to feed 7 oxen for 18 weeks,
for it is 5 weeks : 14 weeks . : oxen : 7 oxen. Wherefore add
these 7 oxen, which the growth cf gamss alonc would suaflice te feed,
te the 8, which the grass without growth after 4 weeks would fced,
and the sna walI bu 15 oxen. And, lastly, if 10 acres suffice to feed
5 oxen 18 weeks, tlhen, in proportion, 24 acrus would suflice 36 oxen
for the saine tine.

SoLCTne by A. Martin, M.A., editor Mati,ematical Maga:ine,
Erie, Pa.
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In the first case one ox ente 1 of -or,7 of an acre and of the

growth of that acre in one week. In the second case one ox tats 
of ý?, or jo of an acre, and .0j of what grows on cine acre, in one
week.. Sance one ex ente the saime quantity of grass in one week in
each case, threfore -J=g½ of the growth of one acre during
one week is= ' - l

1
i=yäk o! an acre ; and orh÷r½=1 cf an

acre, what grows on an acre during one week. k o! = the
part of the orignal quantity on one acre wnich cale ex ents ma one
week. A y 18=.=quantitty of grass, n acres, one ox will eat in 18
we's. 24+(j>ý x 24 x 18)=60=quantity of grass, in acres, te be
eatcn frot 24 acres in 18 weeks ; and 60+ =36, the number of
oxen required to eat it.
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Ecxan jer-J. B. So.mERSET, ESQ.
Tî-dE-THRE HouRs--lsT & 2ND CLASSES.

tThe questions marked * are nut tu be answered by irst class
candidates. Second clans may work any of the questions, 10 correct
answers beng considercd a full paper for each class.)
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1. *Simuplify -- MG
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2. *A person has $15,566-60 invested at 6% ; he saves each year
i of his incomie and adds it to his capital. What will his incomre be
the fourth year ?

3. *A d..ter invests $2,000 in the purchase of 22 lorses,. pays
$280 for their carriage here, $75 for stabling and 1% foc insuranco.
He loses one horse, whiclh the insurance company nuakes guod with
$150. How nuch per head niust he ell the rest for to realize 12
per cent. on his investnent ?

4. *At what rate per cent. wili 81,520.00 amouunt to $1,783.75 in
21 years?

5. Three contractors agree to build a rond for $10,000. A bas
25 aen at work for 16 days and 30 man for 84 days. B has 40 men
for 10 days and 45 ie for 40 days. C lus 48 men for 50 days. C
receives b2OO for superintending tlhe work. How imucl is eac con-
tractor entitled to ?

6. A note of $6,000, dated May 16, payable 4 months after date,
is discounted on July 21st at 6 pur cent. by giving another note at
90 days, the proceeds of which will just meot the amount due.
What is the face of the second note, int erest being at the saine rate ?

7. Sterling exchange being at 9h per cent. prenium, find the' cost
of a draft on London for £416, 8s 9d, brokerage being j per cent.

8. School debentures are issued naturing in 20 years and bearing
6 per cent. interest. At what rate shall 1 bid for then se that maay
investmîent shall bring me 9 per cent. per annuin?

9. If the stock of an insurance conpany payang yearly dividends
of 10 per cent. is purchabed at 137f, brokerage being j per cent.,
what pur cent of incone will it produce on investmîent i

10. A miner finds a gold nugget weighgin 24 Ibs. 12 oz. avoirdu-
pois, which when assayed, proves to be 18 carats fino ; standard
gold buing 22 carats fine and worth $17.62. per oz. Troy. Find the
value of the nugget.

11. A railway train runs.over a road 1181 miles long in 4à hours;
it stops 10 minutes for refreshnents at a certain station and 2î
minutes at each of 12 other stations, and ruais through a tunnel 2ý
mtiles long at 16 miles an hour. What is the average speed per
hour exclusive of stoppages, outside of the tunnel î

12. A roon is 25 feet long, 16 ft. 6 in wide, 1l ft. high. 'There
are - Ho doors 8 ft. high, 3 ft. 4 in. wide ; two windows 8 ft. 4 in.
high, 4 ft. wide, and a lire place 4 ft. 2 in. square. How mnany
pieces of paper 8 yards long, 1 yard wide would be required te paper
its walls Y

13. A and B are each possessed of $4,000. A invests in U. S. - per
cents at 104 and B in 3à per cent. Consuls at 91. At the end of a
ycar A sells out at 102 and B at 98. Give the year's incoane of each
and also his capital af ter selling out.

14. If 1 buy a horse for $80 and ain allowed 9 mtes. credit, and I
sell hîin forthwith for the sane sum, giving 3 montls credit, find
my gain per cent, money being worth 8 per cent.

15. A property of 82,000 conisting of three farms of unequal
value, is te be divided equally anong three sons. They agree each
te take a farn and balance the diflfrence in value by money pay-
meunts to aci otiier. If the farms be valued as 11, 8 and 6, find
the paynents that must be made.

SOLUTIONS.
1. Ans -2 'ý.
2. Incoie =15566.60 x (é88)3 X TG=$96 8-024956.
3. P.e ={¾4§(2000+280+75+30)-150I_=$12005ý.
4. 61%.
5. A=82311-61: B=$3581-395; C=$4106-97.
6. Face x.0g=6000×Ig; :.faco=$6029-71.
7. Cost=<¶×O x 416ñ=2029·195.
8. Rate x(1·0)»=100('06)". Rato=100(188)*.
9. 137¼ yields 10 :-. yields an incoena of 7 -
10. Valuo=24¾X X12 .X17Ï=$520488+
11. Distance outside tunnel 115Anils.

Tine in tunnel=10Amin.
Actual runiing tinie uutside tunnel=216Hmin.
.. rate pur hour=115÷ 2161b x 6U=313j miles.

12. Distance roundIrooni=83ft.; total area of walls=83x11=
913 sq. ft.


