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PKEFACE.

M folLrt''**'"^
*" *•*" ^""^ °' Arithmetics may be Hummed up

1. Care has been taken to provide the greatest variety in the
problems. Clerks, mechanics, accountants, teachers, engi-
n^Brs. et«., have been called upon to furnish illustrations;
tables of statistics have been consulted ; the facts of physics
chemistry, history and the like have been introduced, so that
the range of work is much greater than that of any other
acnes of texts.

'

2. Careful attention has been given to the grading, of problems.No problem is presented, unless at a previous stage the ele-
mentary processes involved in its solution luive been mastered

3. Much attention has been given to p„>blems that can be «>lved
without pencil and paper. These problems are used (1) to
introduce new principles

; (2) to develop the logical powe« of
the pupils; (3) to give facility in working with numbers. It

^^hat they develop power to discover and apply short

4. Reviews have been placed at froquent intervals to test the
thoroughness of the knowledge and power of the pupils

6. The book will be a time saver to the teacher who has been
accustomed to wnting drill exercises and problems on the

In using the book, it is important for teachers to remember that the

operations with rapidity and accuracy; (2) developing the power of
iii



IV PREFACE.

thought through the solution of problems; (3) cultivating the language
power through the careful reading of problems, and their careful and
accurate solution.

(1) Rapidity and accuracy of calculation require patient and syste-
matic practice. Tt is suggested that in addition to the exercises here
provided, there shall be much oral class work, and this in all the grades
For It IS possible for a pupil to be proficient in the junior grades, and
to become slow and inaccurate later on. It is even possible for a pupil
who knows the endings for purposes of addition and subtraction, to add
by on^ at a later stago. When it is remembered that in the solution
of problems, the energy expended in calculation is so much energy lost
to reasoning, it will be evident that pupils should be as perfect as
possible in the semi-mechanical operations of addition, subtraction,
multiplication and division. t

(2) The power of thinking is developed in pupils as they make the
rektions necessary to computation, and necessary to the solution of
practical problems. All numerical relations, such as the 9's in 47 or
the sum of 18 and 19, should be thought out, not learned by rote. Thethmkmg out of these relations is quite an effort for young people Yet
such thought^ffort is not to be compai-ed with that which is put forth
in the wlution of complex problems where the conditions are perceived
with difaculty.

(3) Thought is perfected through expression. One of the reasonswhy arithmetic is such a valuable school study is because it gives such
an opportunity for exact expression of clearly-perceived truth The
relations in arithmetic are all definite, and on this account the expres-
sion can be accurate. It should be a rule in teaching, that a question
is^not solved when the answer is found. It is finished when the method
of solution has been set forth in suitable language. The power to read
and the power to compose are essential to the arithmetician. With-
out the former he can never perceive the conditions of a problem •

without the latter he can never make it clear that he has perceived
the conditions and made the necessary relations.

In the presentation of new principles, teachers will naturally begin
with the concrete, and will make use of small numbers. As the princi-
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^

pies are mastered, larger numbers may bo used and written work
assigned^ One of the essential conditions of good work is a right
feeling between teacher and taught, and nothing will develop this like
sympathetic oral teaching. A word of help at the right moment, asmile of encouragement, a directive question-all these are the m^tural
accompaniments of good oral teaching, and they are lacking in seat

/!t2r .?°'^^'"'' '*" *° **^* advantage of the opportunity

f^ntf ' SL"
''"'" ''.' ''^^'°P"« '"^ P"P"« *^« Po-- -<! habit o^

ems but IS demanded m a high degree in the formal exercises in the

r^T^' .^" "'' " '' "^''"^ ''^'' '^ '''^' ^^ *«-hing whici
IS employed when new principles are being introduced.

anflfi^
'^'^""'"

u*'
^" ^" **"«^* '^ P~^°°« «««le«- Rulesand definitions are emphasized. The making of these is a good meansof mental discipline. In Algebra the elementary p^cesses^ pr^Tpie are set forth, and such practice is given in Simple Equations alwill enable pupils to solve many pi^blems which cannot'^be ^TenLntWworked by anthmetic. In Geometry, something of demonstSwork IS attempted Particular attention should l^given to the p^"«a appHeations of both Oeometiy and Algebi. \.e exei^iT ^^k4^eep,ng are believed to be sufficient for any business which doesnot reqmre an elaborate system of double entry.
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SECTION I.

MlgonnanecwM Qaastioiui and BserciM&

1. One chair, one crayon, one pair of gloves, one-half of an apnleare examples of a unit. Give other examples. DeZZt'
integral unit ; fractional unit.

'

2. Give examples of a number. . ,fine number; integral num-ber; fractional number.
3. What knowledge is gained by the study ,f arithmetic ? Giveexamples of expression of numbers; operations of numbers; rek.tions of numbers. Define arithmetic.

^^ ^^""eT^** vP"''''^^* ^^' *^" **^^"^ «y«te°» of numberingdepend? Show by examples. Illustrate other systems

hu^dr^
°"^'' ''^ **"* "^'^ °^ "^"^^^^ °°«' *^°' «te' ^ "e

6. Illustrate with objects the four fundamental processes-addit^n, subtrac ion, multiplication, and division, and define each.
7. Give examples and define sum ; minuend : subtrahend- re-

dTrT,:otr^^' "^^*^^"- ^^^-^'^ ^--^ <"vid;nd;

numhi"'"'''**"
^'^ ^'^' "^^ """^^'' «^«" »"™b«n prime

^nfwL^ "'"'"''' "^"^'"^'''^ common divisor; greatest com-

9. Illustrate and define denominator; numerator
10. Illustrate ^e process of reducing fractions to their lowest

terms, and give the rule.

na/mg the least common denominator.

wi "^""'L*^ ^l
°^J«°*« o' d'^wings the process of adding

fractions. Give the rule for adding fractions.



2 OBADEO AaiTHMETIC.

J^
lUustpate the process of subtracting fractions, and give the

it TW ^
nun^ber involving bUlions and biUionths. Numerate

right n: left In* ;^-r-^ *^e ^Jecimal pointTo the

de't'al
• '"""*"*' *^^ ^^«^* °^ ----« ciphers to a

tor'r^Z
*^' ''."^'.^°', '*^""°« * ''^^^^^^^ fraction to a decimal,for reducing a decimal to a common fraction

'

7 WrTtetitT'l^'"".'*'"'^'"^
for dividing decimals.

7. Write with abbreviations the tables of long measure nnm

mife- w ,

'"

' '°'iT"*
'"""^ geographical .nife

, statute

» H^l' il^''
'"'""«' *""«"" ""Mo length; spak: hand

XI. Show by examples how measures of surface are fonnrt

12. Show by examples how measures of Tolume are fonn^

l:t' m^'^'T '">" *"•"- "' ™^- ".-uTcormol'd

•Jfi .",'""' abbreviations the tables of weight -avoirduDois

Zl .L i
difference in weight between the pound troy

aTomiupois f What is the long ton, and when is it used ?



MI80ELLANEOU8 QUESTIONS AND EXERCISES. 8

Fnr ^^ "T'^^^ "^^ °^^ "*«"'»" ? °^ liquid measure ?For what « dry measure used? liquid measure? Write withabbreviations the tebles of each, in the common and metricsystTmsHow many cubic inches in a bushel? in a gallon ? ExX S'efollowing terms
:

chaldron; cental; barrel; tierce; hCheadpipe or butt; tun; stone. What is the weightof a baiel offlour;of beef or pork ? of a bushel of wheat, com, oate, ete.?

HolTbtln^d?''^
^^'"^ ^' "^^^ 'y *^« -*- »y«*em?

3. Show the connection of aU weights and measures bv themetric system, and the meaning of all prefixes
4. Show by illustrations the advantage to be 'gained by the useof the metric system of weighte and measures
6. Give the equivalents in Canadian measures of- the meter-kilometer; square kilometer; ar; hektar; ster; liter; hektStr'gram; kilogram; metric ton.

'
"®'"=°"^'>

6. Write with abbreviations the table of time. What is meantby a solar year? Exact length of a solar year ? WhyTsTve^

leap years? What is meant by a calendar year? How manv

mJnth? T. T' °' *'^ ^^"^ ^^* ^^ --"t byl Zrmonth? Show by examples how you estimate the differencHftime in years, months, and days between two dates. hIw n cxa^t

^I^dlimT ' '''-^ '' --"''- *^« -^^*^- ^-- lon^

EnHa^r'/n^
^'''' *^' ^^^'^^ °^ ^^ "^ *h« principal coins of

^' tj^^^^^^^^^^
1"'"^*'^' °^ «P^^"' °^ ^--rof Mexico!

W;Ta;tMeScrrd^S;;3.^^ "'^ -^^"''«- -^"""^^

8. Explain each of the following terms: dozen; gross- ereat

SiLT ^ ''''"' --"' '-''-' ^«' ^^"°^ quasr;.c:
9. Give original problems involving the process of the changing

numbers to compound numbers. Give the rule in each Le.
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* l>efine each of the following hi™.. . .

""ignor, consignee- insZ^?, ,.'

«>""™»i°»; eonsignment;

estate, per«,nal pL^.' ^JJ^' *"' P»" ««; «al
ppoceeds; bank £J^!Z'S°^' ""«^»i '»»''! a™ilB or

or draw,; of Lt^TZL'T!^^,'"'' >
'«« "' """i maker

W ^re the percentage ^hei^^X^'^tZt'Z
^oJn^tCXrCSg-^r *" --•-- - -

Of property u,ffor Hnda^-^Thi^^^^ '^'^ "^ »"

>>^^^::^7. '
'^' *° '»'-«« O- '''™ partial pa^enta

tim'ff^rCT. Tf''!? f
" "'"'-• "o "-"^ «-e average

times.
"^^ °' ''™»' ™°" o' money due at different

14. Gire a problem in which it is reonired b> Unj «.time for the settlement of .„
"qmrea to find the arerage

".d credit italT
°°^' "''" '^»'« «« l"* debit



MSCELLANBOXrs QUESTIONS AND EXERCISES. 5

loss? in trade discount? in commission?, in brokerage? in in-surance? m texes? in customs or duties? in intere^LWdiscount? in true discount? in compound interest?
a. In the example, 8 is 4% of what number? what is the base?percentage? rate? Give tiie formula for the solution of^isproblem, using the letters B, P, and R.

24ft
9^" w -^T^^"'

^^** """'^'^ in^re^^ by 20% of itself is240? what IS the amount? Give tiie formula for Solution

Give the formula for solving each of the following problems :

lostoTX'?
^^ ^°'' '" ^'"^ *^'* """' *^ * ^'^ ^"'^ '"^^ "* »

^:..^ ."T^^*
'°^^ '^°*^ ^*^' ^«^ » ya^d which cost 16/Bequired the gain per cent.

^
e. What is the cost of goods which sell for $80, at a gain of 12*^ '

4 r!:^rairntf^ ^-- ^^^^^ -^^ ^or ,4^. a loL^of

at H%^?**
^ ^^ co«>mi88ion for selling |600 worth of goods

recdv^at 2%';
""""* ^' "'^ "'^"^ ^ ^---- o^ »^ «

10. Remittance, $2000 ; commission, 2%. Sum invested ?11. Commission, $80; sum invested, $4000. Bate?
12. Principal, $600; rate, 5% ; time, 8 mo. Interest?ja Interest, $6.70; time, 1} yr.; principal, $100. Rate per

14. Rate, 4i% ;
time, 2 yr. 3 mo. ; interest, $80. PrinciDaJ ?

l"' ^r/' ^f'^i.f
"^"*' "^'^ '-«' ' -• Presen worth?16. Face of note $460; time 4 mo. ; rate 6%; proceeds?

17. Wds $380
; time 60 da. ; rate 7% ; face' of note ?

$i^r 6 ;r3 daT'
''^^ '' "*^"^* '' '^ -"^ --'^^ ^

douiie'L:l;'i:t;r "^ ^"^ °' -^^^^^ ^"^^ ** ^-^^^ -^-*



OBAOED ARITHMETia

1. Show by examples short or convenient ways of addinir bothm lines and in columns.
«»a«ig ootn

a. Show by example how to add two columns at once.a Show by examples ways of proving addition.
. Show by examples a proof of subtraction
5. Show by examples a practical way of making change.
* Show by examples a short way of multiplying by 6 • bv 26 •

between 91 and 99; by 99, 999, etc.
">

' ^ ^ """^'^^

7. Show by examples a proof of multiplication.

phed or divided by 10; by 100; by 1000, etc.

K. 19! K ^If^fP^^* * '^°^ ^*y °- dividing by 60: by 26-

^,0 *^. ^*^' ^y ^' ^y ^^' ^y 126; by ll/ ' ^ ^'
10. Show by examples a proof of division.

1 t IZl:^''' * ^'^'^ ^^^ °^ ^^^^« ^'-*- ^ving

con'^intrivrr '^ ^''^^ ^'' °' "^''^^^^^^"^ -^ ^-'-'

wh"n tf/^fi
«^Ple8 a short way of multiplying mixed numberswhen the fractions are alike; when the whole numbers are alike.

14. Show by examples short ways of calculating interest.

fri!' ""^^^ P''^''^''"' invoWmz the process of adding, sub-

15. Give practical problems involving the finding of a leastcommon multiple
j of a greatest common divisor

Jr ^^T^^
examples how notes are discounted at the bank.

val^e rsht\nx:^;e? ^^^^ '°^ "^"^^ ^««« '^ '^ *-
19. Show by example how a stock company is formed.
20. Show by example the difference between stocks and bonds.
21. Show by practical examples what is meant by trade or com-merc"u discount.

22. Give a practical problem involving partial payments.



MISCELLANEOUS QUESTIONS AND EXERCISES.

Perform the following by the shortest method

1.87X60. 11.96X98.
a. 306X26.
9. 460X124.
4. 860x33i.
5. 3.84X6.
a 6.08X126.
7. 40.08 X3i.

la. 93 X 99.

13. 91 X 97.

14.91X94.

13.96X92.
1«. 93 X 94.

17.996X998.
a 8.007 X 16f. la 994 X 993.
a 648X11. la 996X997.
la 4609X11. 20.991X996.

21. 608 X 100.

22. 8.03 X 10.

2a 90.7 X 1000,

24. 8.37 X 100.

2a .086 X 10.

2a 786-7-100.

27 8.06 -r 1000.

2a .089-r-lO.

29. 10.07 -r 100.

30. 7.08 -MOOO.

you can

:

31.706-7-

32.896-7-

3a4G4-7-

34. 8.09 :

35. 9.76 -f

3a 842-^

37. 788 -r

3a 984 -r
39. 480 -r

40 7.008

60.

25.

12f

33i.

-126.

16}.

H.
33*.

Hi-

-M2f
41.8^X6*; 7iX9i; 161x8*^ 12^x181, lUxm.
4a9ix9i; ^+^i l^+l^i is^xm-, mxiL
4a (6X18X3 X26X4x9Xl2)-7-(8x 7X16X6X12X4)
44. (8iX7Xl2i-hl2*X3iX7i)4-(14x26x2iX6iX3|XlA).

4a (2.4X.26X800x.06X60.6)-7-(20xl.2x.06xl0.1Xl01)
47. (400 X 6.26 X 7.6 X 4.60 X 7.26) ^(26 X 29 X 1.026 X 1.008).

4a 26% of 180 5a37|%of620 aa6i%of640 6a 624% of 380

^^ffJH''*-''^'''''^ «9.87r%of560 64.37i%o24?

^ llff^o.
''-''^^'^^ ^.33i%ofl64 «.8//;f384

52 lS5li^n '*f?f2°^«10
61.16|%of380 6a6i%of400

52. 16f%ofl70 57.12i%of313 6alli%of200 67.83i%of280

I!"
1" ""if^i^'

'^''* "^^ ^^ ^ of 800? of 4? of .26? of 4000?ea ^4 18 160% of what number? 76% ? 4% ? 266*«2^ ^
70. 160% of 800 ? i% ? 2661% ? 1?% ? 600% ?
71. i 18 100% of what number ? 460% ? 66}% ? 12A^ 9
72. .8 is what per cent of 1 ? of*? of 2.5? of 100 ^ of 8^

II «n*!n
•' f.^

"** "'^^ '''''^^' ? H% of what ? 150% of what ?
74. 80^40 18 10% more than what ? 20% less than what ?
75. f% of 1000 IS what per cent of 600 ? of 2.5 ? of 160 ?
7a What number increased by 20% of itself equals 360 ?
77. What number increased by 133}% of itself equals 176 ?



• OBADKD ABITHHSnO.

How w'h" ?K
'^^ "

^rr**^
** 3*%, and has yielded $60.06.How long ha« the pnncipal been on interest ?

a. I paid two a year rent for my honse, which I afterwardsbouga for $7600. I gave $4000 cash, and a 4% mortg^rfTr thj^ance. Allowing money to l« worth 4^^, and eslSSin^ he

how much have I gained a year by buying the house ?
3. A house valued at $6400 was insured for f of its value at ^^^

IJZ . .l*""
*!;' ^Tl^"^ ^^" ^'^''"'«^ 1« y««"' i* ^as damaged

more or 1 » T^t "'
*''"' "'"' *'^ ^^'P^^ P^''^' «- --^

rt^miumsr '"""^^ ^^ '"' *^"^ *^*y ^^ ^««"^«d in

4. I sent my ^nt $4000 to invest in wheat After deducting

etc., he invests the remainder in wheat at 60/ a bushel. Howmany bushels did he buy ?
5. If 20% is gained on flour when sold at $7.80 a barrel whatper cent would be^gained if it were sold at $7 a barrel? '

6. Sold a horse for $180, losing 40%. What was the cost ?

^4680.
Guelph, March S5, 189S.

Six months after date I promise to pay John Jones, or order.Four Thousand Six Hundred Eujhty DoUars. Vah^ rLivT^'
JOHN SMITH.

May
1, to be discounted, and the rate of discount was 6°/what were ti.e avaUs ? Who indorsed the note? ^^^4'

Mayl? Who may have received it? When does fh^ >>a«i, t
Its money back? How much? What rate'lf it^e ^ai^ • ^on Its money ? (Give exact rate per cent.)

^

tul a^irfi tt !
^''^^*."* ^'*' "^ ^- * ^- RaiW Stockoougnt at 176, the stock paying 7% annuaUy?



MWCBLLAJ*BOU8 QUE8TION8 AND EXRRCI8M. 9

n.\^' *"f •^™ " »W.20. The rate of taxation is BH 80

rea^ valuation What is the suppose real valuation of the farm ?

macmnery, to make the same amount of ijoods with 77 «,««

the improved machinery saved ?

i. g«»ed by th. introducUon of o«hi„Trv ? X,tT 7°*

7. How deep must a box 6 ft. 3 in loni» an,i 9 f* j ,.

to hold 8f bushels of cranberries ?

^ ^ '*' '''^' ^ "*^«

a How high shall I make a box 4 ft !««„ q ** j
200 gallons of water ?

' * ^^ ^ «• l«°ft 3 ft. wide to hold

^^^j:z::ttijz r^'s t:v^ '^--
10. If a cubic foot of ice weiirhs fi? i>» k

which weigh, 123,374 grains ?^7'
'°""*"^

copper i'„.ed.„ ma^'U IbT^^/,T "'
^T.""'

"""=''



10 OKADSD ABXTHMBTIO.

m ;:;!?ii^ ^ -^•» ^^^^ =-p- 1^^" L"

niMgUCM.
K«mbOT of PmoM Spoken by

EngUah.

French

Oenoan
lUliu
Spanisb

PbrtngoeM

Roarian

TpUI..

MOl.

10,680,000

81,450,000

ao,8so,ooo

15,070,000

S6,190,000

7,480,000

ao,77o.ooo

111,100,000

61,300,000

76,800,000

83,400,000

42,800,000

13,000,000

76,000.000

'•»"5*«i» ParemiMB of th«

ity-niM
im. 18M.

ZfJlhfS? •" '"
'

'"""'"• ^^ "-^ '»'" -

6 P.M. June 16th, when did she arrive off Queenstown 9
5. A room is 30 ft. long, 24 ft. wide, and 15 ft. high. What

& r owr.
'y'°<^°^«/a°^ ?X3i ft., and a wamscot 28 in. high ?

o ?i^ ^'^^*''* four sides measure respectively 40 50 38

t u"^ i"^'"
^'^ "°' ^^ approximate'area. ' ' '

'''

7. If 1000 laths cover 39 sq. ft. of surface, how many laths willbe j^red for your school-room? how many for your sittl^g^^^'



M18CBLLASJEOU8 QUESTIONS AKJ BXEBCWM. U
1. A grocer gained 26^ by «»Uing 20 lb. of sugar for a doll.,.How much per cent will he gain by selling 25 lb. for a dollar ?
a. A merchant secure, goals at 25% and 33*% off list prices

^ti:,"^' " ^* '™" -«^ Whatr:^'

a A atack of ice containing 10,000 tong is bouithl for 90^ a tanThe o«t of Ijandling i, ,0< a ^,„, and freightt^t ^Icfu
gam 60% on the sum invested ?

. In example 3, if the investment was made February 24 1890

oeing worth 7*%, what was my real gain ?
5 What sum of money put on interest at 4cJ; will vi«M »«

income of $600 semi-annually ?
^ ^ '^

*"

2^* witrS'T T"^"
''" ^'"* *^^^' '"''^•"^•"« commission at

7. My tax bill is «162.80, which includes a poll tax of «2 Th«

Ssl^dr'^"
"^^"^ '^'-'^ °" '^^^ frhorl'h aJ I

on^ 111r'°'
°^^^^*' '"'''''^^ ^* •^«'^' »»d insured at , ^on f Its value, was lost at sea. What was the loss iu the owner?to the insurance company ?

weLItVlh*: ''°1'".*5^ »" <«« Oo"' of ™,i„,, each

la What .8 the cost of 120 share. Mexican Ccntml stocit at

M.^u.r North'w^'Lt':rr"'' ""."^ '"^ "-'='' >-' ™»' ^

^,o. Canadian P.^r.;^r ^a di:«i:rofl.^i^-



12 GRADED ARITHMETIC.

*,L K, • T' ^ *^*P*^ ^^ P*y°^«"* ^'^^ » h°^« a note for
53000 payable m 6 months without interest. I immediately had
It discounted at ^%. What did I really obtain for the house ?

2. If «600 is procured on a 90^ys' note not bearing interest,
for how much was the note written, discount rate B% ?a Sugar-cane contains about 16% of sugar, beet root 10^, and
wheaten flour 8%. On the supposition that one-half of the sugar
IS lost in the process of manufacture, how many pounds of each
will be required to make 200 lb. of sugar ?

4. If a cubic inch of water weighs 263.7 grains, and the specific
gravity of air is .001292, what will the air of your schoolroom
weigh ?

•»of i.T^\*^®^®® "P°'' * centigrade thermometer corresponds to
32 Fahrenheit ? 212° F. ? 60° F. ? 80° F. ? When the centigrade
marks 20°, what will the Fahrenheit mark?

6. A bar of gold is 20"» long, 40»» wide, and 40— thick. What
IS Its weight, the specific gravity of gold being 19.36 ?

o ,u ?r.T^^ prescriptions of 20 grains each can be put up from
^ 10. D 3 4 3 ?

a If coal gives out 60% more heat than an equal weight of
wood, how many cords of wood will give out as much heat as a ton
of coal, reckoning the wood to weigh 62 lb. to the cubic foot

'

9. The total number of immigrants into the United States durinir
the ten years ending 1890 was 6,238,728. Of these 1,462,962 came

J«Z«?'r^^^
^^'^^^ *~"^ ^'^«^*"*^' ^^^'381 ^'o^ Ireland,

660,483 from Norway and Sweden. What per cent of the whole
came from each of these countries ?

10. The value of Canadian exports to foreign countries for theyear ending June 30, 1899, was $168,896,905, and of imports
from foreign countries was $162,764,308. The value of exports
to England was $104,707,000. and of imports was $39.926635By what per cent was the excess of imports more than exports ?

Jxt JT o' t '^^r*' ^ .*^"^^^"^ ^^« ^^^* P«' ««nt of the entire
exports

. The value of imports from England was what per centOf the entire imports ?



SECTION II.

ALGEBRAIC EXERCISES.

18 meant by the expression 6a? 8*? 20.? ai^ :rT
4. Express in the form of a fractinn 9f\ - a t ^u

express. «-.,; ,^,^ .4!ZZsl', ^^ *^—« -y
a. xt a represents the number of crayons in one box «n^ /represents the number of crayons in another L hnw n

express the number of crayon's in l^th txes ^'
"^" "^'^

6. John has c apples and James has d apples F»,.r«o- *t.number of apples that both have.
^^ ^'''' *^'

7. If a represents the number of annlpo fhnf \xr;u- x. -,

tte^lrtt*^'r?a!;r/
"'"^' '"" ^^•"'"''" --"' «?-

^

9. If X represents the number of cows that A has and R k,.

rhrnvi-:rn:rs--r.^-""--^^^^
10. Shorten the expressions

: r + ^+ x; 3^+ 2.+^
'^'"oL'ZJZr' """'• "'" ' '''"^''"" """->'« "«

time, how w n™ e ';L?'tr?,''''
""°"*' "" '^"' »' »''°"'"

omakr he had feft ?
'° ''"°"*' "" "'"' ' ^"^ «»



14 OBADED AEITHMETIO.

I I'll

1. If x represents the number of cents William has, and John
has one^ourth as many, what represents the number that John
has ? What the number that both hare ?

2. Represent the cost of 8 pounds of sugar at a cents a pound.
3. Represent the cost of 1 doz. eggs, if 4 doz. cost a cents
4. Represent the cost of ^ doz. eggs, if 1 doz. cost a cents
5. Represent the cost of | of a pound of meat at a cents a pound
6. Shorten the expressions : 2a+ 6a+ 10 + 2a + 4 • 7x4-Sv

+ 2+ 8 + 4y+ 3x; 9a-f 4J+ 7a + 3A+ 6 + 2a + 9.'

7. Read the equations : 10= 7 + 3; 20= 24— 4- x= a-l-4-
x= a-\-bi 3«+ 2y= 40.

'
'

a Find the value of x and y in the following equations, K.ing
a = 8 and A = 6: a; = 2a+ 4; a; = 9a + 2*; y = 7a + 6A-
a;= 4a— 3i; 2x= 2a-\-2b.

'

9. Find the value of x and y in the following equations :

12a;= 20 + 4; 4a; + 3x= 63; y+ 3y= 36.

10. Express 4 times x; i of a;; f of a;; 1^ times a; 6* times xi
as-^y; 3a!-r-4.

*

Find the value of x in the following equations :

11. 1=12; x+ |= 24;
3a;= 18.

12.

13.

14.

15.

8 **' 4 +4-^^5 -6—3 = 14.

3«
,
«

10+6= 26; 12-6*-2*5 9—3 = 2<^-

114 a; .„ 6a;
, 3a; r -r

l2 -3= ^2; - +_= 9i; 7a;+ |+ |= 31.

16. How can you divide 18 cents between John and James so
that John will have twice as many cents as James ? (Let x repre-
sent the number of cents that James has.)



algebbaic exercises. u
1 A man bought a horse and a cow fm- «q«a «- •

each person ? * ^' "'''^ '^""** °^°°«y has

ha!"tW^?-
^"^ *''^'' "" "^^y "^^^^^«« ^ WiUiam, and Thomas

H^Xrerr ^^ ^°^"- ^^^^ ^^ ^- ^«o -^^^

h.t " ^^oi
'"'"'^ *'^*'*^^' ** ^^ *Pi«««' a°d the same number ofbananas at 2/ apiece, how many of each can I buy f^45^ Z

" "k!"^^'
'* "''^"^^^ ^^ ^^«-«^- What wfll represent ^t.!number of ppntw f^o*- 4-1,^

represent the

5 Th.^Z u °'*"^^' '°'*' *he bananas? all?)

tlOoJi
"'4""*. ^ f""* ''"° * partnership with a capital of|10,000. A put ,„ tw,ce as mueh as B, a.d C put in i as m„7h ZB. What was the capital o( each ?

t ••» mucn as

Jtt^H i of A's moiey is worth f of B's. and B has J400, what

Simplify

:

"•(»+ 2)X4i (3x+ 8)X8i (4x-3)x4i (2x-8)X6.



16 OBADED ABrrHMEnO.

Simplify

:

1. (4x+4)-^2; (9ar-3)-T-3; (12ar-48)-rl2; (36»+ 24).-^12
2. i of (18. - 9) ; I of (16. - 4) ; J of (20.+ 16).

'

3. ^ of («+ 3) (express the division)
; ^ of (« — 1)

4. iof(3a:-.l); iof(x-3); fof(5x-8); iof(6x+ 18).

5. If ar = 8, what will x + 2 equal? Write: aj+ 2 = 8 + 2-
ar+ x= 8H-8. What is the effect of adding the same or equal
quantities to equal quantities ? Illustrate by problem.

6. If a; + 4 = 20, what is the value of « ? It x = 16, what isx-5 equal to? What is the effect of subtracting the same or
equal quantities from equal quantities ? Illustrate by problems
r Find the value of x in the equation 3.= 24. Find the valueoi6x What is the effect of multiplying or dividing equal quan-

titles by the same or equal quantities ? Illustrate by problems.
8. If X = 18 and y = 18, what can you say of the relative

values of ar and y ? What can you say of two quantities that are
each equal to a third quantity? Illustrate by problems.

Find the value of x in each of the following equations :

9. x-6= 12; a;-f8 = 30; «--l6=:40; a; + 18 = 80.

10. 6a?= 48; 3a: + 6= 12; 4«-8= 16; 9a;+ 14 = 68.

11.

12.

13.

14.

2a; 5a;^= 10.

15.

16.

i+ 2= 8, |_6= 4, ^+ 2= 8; ^-3= 12.

T + 20= 40i f|-16=44; |f
+ 18=22; ||-31=7a

¥-18=10, |+.=9, ^+.=r, ¥+1=9.

f+H'i+l=">-¥=i2^¥-2-=«-



ALOSBBAIC BXKRCtStS. 17

Find the value of a, in each of the foUowing equations :

f?« 9 J
8 + 3a.= 4x; 4ar+ 6= 7;r; 20-Sx= 2x.

lllZ/ l\o r^^^^' 6.= 60-4.; 8.-8 = 3..
4. 2x+ 4==x+12; 6.+ 3= 2x+ 16; 3.+ 20= 6x + 2

6. 6ar-18 = 0; 8x-66= 0; = 24-2.; = 6.-24.
7. .+ 9=^ + 12; . + 8=^ + 13; 2.-19= 14 + ^.

*T-i= l«--J 4.-^= 3.+ 8; 40-^= 1+ 19.

10. 3«+ l = ^-8; ^-i = ?£±i2. 4.H-6^4 . + 36
2 ' 4 6 ' 3

Eemove parentheses from the following expressions :

U. 20-(6 + 4); 18-(10 + 3); 2.-(.+ l).

^.to"^!"'^^^'
8*-(18+ 4); 6.-(18 + 3.).

13. 12-(8-4); 9.-(2.-l); 6.-(20 + .).
14. 6.-(2.+ 6); 20.-(12. + 16); 7.-(8.-6).
15. 16.- (18 + 4.) ; 24 - (16 - 8.) ; 12.- (7.+ 12).

6

Find the value of . in the following equations :

--2-= 2; .--^ = 3; .-16. . 2.-6
8

= 12.

3.-4
=30.

17. 2.-^ = 21; 3.-?£±I = 21; 8.-

Oa. ^-^=4; ^-^=5;«^-^ = ^
19.?^-fZL2=3;?5±f_?I±0_ 60+2. 3.-45 '.

6 4 '2
8 -^«'-l2 60-=»*-

20. t£lI2_££zJ= 6. ?-^--^2 30+ . 2.-20



18 OBADBD ABrrBMEnO.

iri

1. If a br Hhel of wheat costs 12 cents more than a boshel of
com, and ii both together cost $2.96, what is the cost of each ?

2. James is 6 years less than twice the age of his sister. Their
united ages amount to 42 years. How old is each ?
a John had twice as many cents as Robert. After John hkd

spent 6 cents and Robert had spent 4 cents, they both together had
26 cents. How many had each at first ?

4. Divide the number 82 into three such parts that the first may
exceed the second by 6, and the second exceed the third by 8.

5. Divide the number 60 into three such parts that the first and
second numbers shall be equal, and that the third number shall be
12 less than the sum of the first two.

6. How many pounds of fivcKJent sugar and of seven-cent sugar
shall be put together to make a mixture of 20 pounds, worth $1.16 ?

_
7 In a flight of stairs consisting of eight steps, each step is 1mch higher than the one below it. If the height of the stairs is

7 ft., how high is each step?
a Divide 40 marbles between two boys so that one has * asmany as the other.

9. What number increased by one-eighth of itself amounts to 27?
10. f of a number added to f of that number is equal to 68

What is the number?
11. 2| times a certain number increased by 12 is equal to 117

What is the number ?

U. After Robert had spent | of his money, and Ralph had spent
f of his money, they had 24 cents apiece. How much had each at
nrst ?

la A farmer sold J of his farm to one man and i of it to another
man. If the difference between the two parts sold was 15 acres
how much land did the farm contain originally?

'

14. 3 years taken from half the age of Mary is equal to J of the
age of Julia. If the sum of their ages is 27, what is Mary's age ?

15. Two boys divided some apples so that one had 4 more than iof them, and the other had 1 less than half of them. How many
nad each boy ?



ALOBBBAIO EXEBOI8E8. 19

1 A father is now 2* times the agfe of his son, but 9 years fromnow he will be twice as old. How old is each now ?

fi
^, r^'^it"'*'"" '"u^^"*

P'^P*'*^' «^"^"8 i* ^ ^o»ows
: The

first ha^ #100 more than i of it; the second has $200 less thanA of It; and the third has ^ of it. How much has each?

C has 60% more than B. If they aU have #19,000. how much haseach man ?

4. A man spent one day #60, and the next day he spent 60% ofwhat then remained. At the end of the second day he found hehad i of what he had at first. What had he at first?
5. How much tea at 60^ a pound must be mixed with 20 lb. oftea at 86^ a pound to have a mixture worth 75/^ a pound '
6 What number diminished by f of itself will leave 200 ?

'

7. What number increased by | of itself will amount to 80 ?a What number increased by 25% of itself will amount to 800?
9. A boy gave away 25% of his marbles and found he had 30marbles left. How many had he at first ?
10. By selling flour at #6 a barrel, a merchant gains 20^.What is the cost ?

" /»

am"untT#l2T?°'
"°"" '''' '' ^"*^'^^* ' "^°"*^ ^* ^% -»

•
" ^^^*1T °* "'^'''y P"* ** ^"^^''^^^ a* ^% w"l give the sameincome as #6000 put at interest at 4% ?

««nn/! ril
'^^ °^ '"*^'^'* ""^ #8000 yield the same income as*duuu at 0% ?

15. AVhat is the interest of #6000 for 4 years at 4^% ?
16. Find the interest of #800 for 1 yr. 9 mo. at 6%.
17 A and B invested the same amount of money in business.At the end of three years it was found that A's capital was #600

less than what he had at first, that B's capit?.! was #1500 less than
twioe his original capital, and that the combined capital of bothhad increased 26%. What was the original investment of each ?



M OBADXD ABITBMETIO.

Itel«tiT» SmIm.

Abwlnta Seriw.

etc. —4
etc. —4a

V

— 3
— 3a

Add
1.

+ 4a
+ 3a

+ 2a

M«|Mlr« QomntiUM.

-2 -i 6 +i +2
-2a -la +la +2a

+ 3 +4 etc.

+ 3a -|- 4a etc.

Potitire QiimiititiM.

a.

— 3a
— 2a
— a

9,

+ 4a
— 3a
-h2a

Subtract :

4.

+ 4a
+3a

e.

-4a
+ 3a

7. Show by examples that the subtraction of any quantity gives

^p^rsi^
" '"' ^''^°^ '' ''' -^^ ^^'^^^ ^^'^^

9. (+5«i)-(+2a*); (-5a*)-.(-2«A); (+5a4)I(-22
10. Represent -i-2a taken 4 times additively; (+ 2a)xWlfi^
11. Represent +2a taken 4 times additively; (+2a)X(lb-)-9
12. Represent -2a taken J times additively; -2a)X(-f A)=;
13. Represent + 2a taken* times subtractively; (4.2a)x(-b)-'^
14. Represent -2a taken* times subtractively: (-2a)X(-b)Z?

^-'J^(+^«)><(+*)by+2«; +2«*by+4 -2^*4-^2"
-2a* by +i; -2aA by +2a.

Take 3«^3.-^+J,+e^_3^+^t|^j^^J^|-^
Add : i7_

16— 4 + 7
- 4+ 8-3

8-12 + 6

Subtract
: 20.

18-6 + 12

J- 12 -8+ 6

la
3a—U+ 2e

— 4a + 6*+ 3c
8a — 9*— 8c

21.

12a+ 4*— 7e
5g — 9*+ 12c

19.

7a + 8* — 14c
6a — 9*— 3c

-18a + 6*+ 18c

22.

15a— 6*+ 10c
~7a + 9*— 4c



ALGEBRAIC EXERCISES. 21

Reduce each of the following expressions to simplest form :

I. 4X4 = 4«; aXa, eXcXe, 2bX b.
a (-o)X(-«); (+„)x(-a); (+2«) X (+«); (+3i)X(-*).
8. (««) X (a); (ab) X (a); (a%) X («); («%) x (- «)

^ ^

4. (aV) X (4); (- „%) x (a); (aA«) X (- ft); (aAc) X («).
5. (ab) X (erf); (2a%) X (i); (2a%) X (- a); (a%«) X (W
6. («««c) X (2a); (2««)X (-««); (4a«ft) X (2r); (6a«A«) X («A).
7. (6a«) X (- 2a'); (4a%) X (- m); (3ftV) i (2a«); (- a«) i („i)

,« f^M^'^f^''
(4«V)«X(-2a).; (-3U).X(-:2i):

Jr sl ~.^
]\^'"o^^'"('*^'

(6«*)-^(2«); (6U)^(-2a).

iJ" !^f^Trt:^V^^"i^t^"*^'
(8«ftc)-f-(4c); (6a.)i(3a).

la. (a*)-^(a«); (4a«)^(2a«); (6aW^(3a%)
'- (9a«4«)-f(3a%); (16o«&V) -J- (3a«c»)
13

14.

(12a»A«)

(18o%»)
-f- (aft).

6aft«).
(aft) -f (erf); (6a%)-^(aft); (6oft)^(ac); (3a%)l(-ft)

^f" /^?o*2^^"'^'
(9«ft«)-f(3ae«); (10 aft)^(5 ac«); (eaW)-;-"^*)

'
(3!^)"y(4^^'. ^" '"'^'" ^- '^^

' <- ^««**'> i (- «•**)

l^l«^''it^l"?'
(8aA')+(-6aft«); (--3afte) - (- 2aftc).

19. (4«^)-(-3aft'); (12aft)-(-6aft«); (Za*) + (3«*)-(2a«).
20. (- oft) - ( - ft); (4aft«)- (3a%); (5a»ft«) - (~ 6ft«).
21. Add:x+y; 2x+ 2y; 3ar-y; -4ar-4y.
22. Add:3x»+ ar+ y; x+ y; 3a;«-2y; 4x+ 3y.
23. Add:4xy»+4a:»; 3x^-\-2xh/i -2xy*-&x'y.
24. Add: arH4ary--y»; 4x»+ 2x^^+ 3y«; 4y«-6xy
25. Add: 8x«y«-6xV+3x; 4xV+18; 8xV-16x.
26. From 8a;V+ 3xy»- 6x- 8 take -Axy^ X 8x - 9
27. From 6x»-8y»+7xV-6x/ take -8x»-6x»v+ ««
28. From 3xV- 4y» take - 2x« + 3.ry - 6xV.
? >. From 4x« + 3y* take 2x* - 3xV+ 6xy- 3xy»+ y*.

30. From^+^ take (2x+ 3y) X *.

31. Fromx + |+4take2+y-8.



GRADED ARITHJCBnO.

1.

a.

9.

4.

S.

e.

r
a
9.

10.

11.

12.

la
14

IS.

16.

17

la
19.

20

21.

22.

23.

24.

2S.

26.

27.

2a
29.

30.

31.

32.

33.

34.

35.

Multiply a+ * by X J byy; by-;^. by-y.
Multiply « + A by or + yj byx-y; by-x-y.
Multiply a-A by x + y; byx-yj by-x-J.
Multiply a + 1 by «+ lj bya-1; byl-a.
Multiply 3« + 2i - 4c by 2^, by -2xyi by 3«.
Multiply 2ax+ 3a«- 4 by 2«; by 2«xj by2«-l.
Multiply 4a%+ 2ai«+ i» by «; bya-lj byl-a.
Multiply a+ J+ , by a + 4, bya-6; by«+ 4+ ^Mtiply2^^-4xy«+ y.byx; byar+ l; byx-1.
Mult,p^x+ ybyx + y; byx-y; by^t+ y*; byx«-y..
Multiply xV+jry by x+ y; byxy-l; by x«yj by xy*.

"^

Multiply together X+ 1, x - 2, X+ 3, X- 4.
(x+ y)«=:? (a;-y)«=? (aj-j-i).-?
(x-l)«= ? (2ar+ 2y)«=? (2x-2y)«=?

(a*+ crf)*=? (a4+l)«=? (x«+ y«)i=?
(a+ l)X(a-l) + (a + i)x(a+ l) = ?
(aJ+ y) X (« + y)+(x~y) X (x-y)=?
^•+ 2a*+ *«)x(a+ A)-(a«+ 2aA+ 6«)x(a-6) = ?
Divide oA+ ac+ arf by a; by oA;* by oc; by od.
Divide6a%+ 12«!«+18aftbyaA; by 6aft; by 6*.
Divide (« + *)• by (o+ i)«; by(a+ A)«; by(a+ 4).
Divide(a-ft)^by(a-i)«; by(a-i)«; by (a -6).
Divide o«+2aJ+ i«bya + i; by (a+ i)«
Divide (a*-i«) by a + i ; by o - i.

Divide a«+ 3a%+ 3ai«+ ft« by a+ i; by a«H-2ai+ 4«.

Divide 4x«— 1 by 2x - 1 ; by 2x + 1.

Divide 4x»-4x+ l by l-2a;; by2x-l.
Divideai— ocbya; by— «; by*— c.

Divide (ae-bc) + (ad-bd)hya — b.

Divide 6 + 17x- 3x«- 20x» by 3 + 4x.
Divide «-*< by a«+ i«; hy a*— b\
Divide4x«+ 3xy+ 8x+ 3y+ 4byx+ l.
Divide 6x»+ 2xy+ 2x - 4y«+ 2y by 2x -f 2y.
Divide 6x*+ 4xy - 12x — 8y by 2x— 4.
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Bemove brackets and simplify :

1.20-r(4 + 2); a + (i+ c); 2a + (3a+ a).

a.20 + (8--3); a + (b-e)i 6« + (4a-2a).
9. «0-[60+ 10-40-(20-10) + 20] + 30-(60+ 20).
4. «-A-[c-rf-(2c+ rf-3i)4-(2rf-j7)].
5. a-«*-(a5M-a)-[x«-(a + a-)-4-o].

6. »ar«-[3y«-(x-f.y«_,) + 2x«-(3x+ *)-3y«].

T (4«+ l)+(4x-l) + 6ar«4-l-(2aJ-|. !) + ?£*.

a (3 + «)-(18-6J«)-f(x + y)-(x-y).
*

10. Kaise to the second power: x; x«; y«; xy; x«y; ary«: x»i,;
«+ yi a!-y; «+ !; «*+ y«; 3a-|-2ft.

11. What is the square of the sum of two quantities ? What
is the square of the difference ?

12. Eaise to the third power : x*; xy, xyz; x^i/x; x+y; x-ut
2x+ 2i 3a!-l; 4a+ 2*.

13. What is the cube of the sum of two quantities ? What is
the cube if the difference ?

14.(2. }-3y)«=:? (3x-4)«=? (x+ 2y)«=? (3x-6«)»=?
13. (l.rx)''= ? (2x+ y)«=? (3x-2)»=? (x-3«)»=?
16. (4xH-a)«=? (2x-.3)»= ? (4a-H34)«=? (2a-6)«=?
17. (4x+ 3y)«- (4x- 3y)«+ (2x+ y)«- (2x - y)«
la (3a+ 66)«-(2a+ 36)«+(4a-24)«-(6a+ i)«
19. (a+ 6)«- (a - i)«+ (2o + 2A)«- (2a - 2i)«
2a («+l)«+(l + 2x)»-(2a;+ y)«-(2a;-2y)»

Separate into factors :

21. 4a»; 8a«; Ua'b; 12a*b*e; (a + l)«m.
22. ax-i-ai/', ahe-ai/; a*x* — x'; a'b — ah;.
2aa«-i«; a«+2«A+ i«; a-«+ 2a; + l; x«-l
24. o»H-3a%4-3aA«+i«; rt»-i«; a»+ i»

25. 4a«+ 12aiH-9ft«; 9a;»+ 54a; + 81 ; aar^-Sl.
26. 8 aA«- 4 a%»+ 12 a»i ; 16 «»*«- 8 a*^*+ 1 6 a*b'
27. 4«»+ 2«-|.4a!y+ 2yj 8x + 16y+ 4«y-f 8/.
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Expreas the value of x in the following equations :

l.*+ y= 8; 2«+ ,=ol0; ar-2y=12; |= y+ «.

* * o 4

i.a:-« = A4.8; 3*-« + A= ?^; 2x+^= l!l±^.
4

' '9 9

8 + 4 -^^' ^— + 2=10' - + * = 4-2«t

Express the value of x and of y in t)ie following equations :

a. « + y=18; ar-y= 2; 2x + y= 28; 2x-^ = 12.

^3ar+ 2y= 32; 4x-3y= 20; ^+ y= 10; x + | = 10.

•^ 4' 9 ^ 3 3' 3 *'*=
3*

« » S3' 3 • 6

±ly= ?^Ly. 3fr__2y_^-y 4ar
, ^ 3y4-8

8 4 ' 4 3 6~5 T+^= 3-
9. If from the equation 3«+ 2y= 18 you take the equation

2x+ 2i/=i 14, what remains ? If to the equation 2x+ 2 «= 14
you add 3«-2y=:6, what is the sum?

10. Show by adding the two equations a;+y=9and3a;— ^= 11
how you can find the value of x. What is the value of y ?

11. Show by subtraction in the equations aj+y=9 and 3a;+y=19
how you can find the value of x.

12. Having two equations with two unknown quantities in each,
how, by addition or subtraction, may the value of one of the
unknown quantities be found?

Find by addition or subtraction the value of x and y in the
following equations :

.r + 4y= 16. ,^(x + y= ll. f2/; + 3y= 29.

(2a: + 3y= 28. (

13. 14.

16.

(.r + 4y= l(

(j- — 2y= 4.

(3a: + 2y= 21. ^^ (2x+ 6y= 30. (5.+ 4y= 5r..

(9«-4y= 3. 1 a:-3y= 3. \3x-^3y=39.

x-\-2i/=17.
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1. In each of the two eqnatioiii « — yr=2 and «-f3M = 26
express the value of x. Apply the principle : Quantities that are
equal to the same quantity are equal to each other. What is the
equation? What is the value of y? By substitution find the
value of X.

a. By comparison of equations, as in the last exercise, find the
value of X in the equations « -|- y= 8 and 2* + y= 14. What is
the value of y ?

By comparison find the value of « and of y in the foUowiuK
equations

:

^

r x+ y=:9.

l3«-hy= 17.

f2a5-y= 4. (2x+ 3i/^2l
l3aj+ 2y= 27. I «_2y=:2.

^ f4«+ y= 14.

'l3«+ y= ll.

J
r2ar+ 6y~50.

* l4ar~4y= 8.

r6x+ 2y= 74.

l6«+ 3y= 96.
12.

lo/3«-6y= 12.

U«+ 3y= 60.

= 63.

66.
J,

r3x+ 2y=
Ux— 6y=:

5 r2a!+ 3y= 24.

*l3x+ y=:22.

a./3«+ 2y= 46.

l4ar— 3y=16.

jj f2a!+ 4y= 66.
" l8«-3y= 36.

14 i'4x + 3y= 66.

'l8«-6y= 24.

15.

18.

ai.

2+ 8=6y-6.

|^|+12=6y--9.

'

2a;— 3y x

6 ~3"^

13+T=*+ ^-

2^3 4

2 6~4'

I 2 3
""*•

r2

16.

^±2l!=2,-4.

17.

19.- 20.-

22.

2y

«_y_»+2
3 4~ 6

3x+ 2y 2y
, ^

x 3y y
U "9"~12*

8 +T~*-
6y— 2=«. 23.

lT+6-^-

3 -4+®-

£ . 2y_3«
,

12"^ 8
~"

4
"'^*

4x— 40 y

8 ~4|
4y-60

12 =3-hl.

'3af-y+ «= ia

2y—3x—2«=1.
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u i"vi:f„fr.T""
''+'="'' *' ™"" °''

"
^+

^-
"'"

tl™ ^"^'l^^f" 'f'"
»' "^ ("^-y+ Z) in the following eoua-

tion, and And the value of y: ^+3y+ »j,_42 ' ^

tion:'4:;3'i26T'"* " ^'^ '''"'
°' '''' the following equ.

3x -2yi*i2
''*^''* °^ ^ ^d of y from the two equationsx=y+2i

Find by substitution the values of x and y in :

U+ 4y= 14. \3x-2y= 21. "•t3;r-y= 12.

12 r3«+ 6y= 33. f2ar + 3y= 54. ,^ r2x-y= 12U.-8y= 12. '•t4x-2y= 28. "isx-iyJa

IS. •

f« , X
3+ 5=a.-16.

3y-10 g

5 ~3'

16.

'3«+ 6y=a;--2f

^—V—^—

1

. 17.

3 2 4~"^^'

18.

f2ar+ y+ 4__y
8 ~2'

«, 3x_£--8
L7"'"lO~ 2

9a!
,—+ y= 26.

7a;— 2y g
5 -3*

19.

--8 = 6. '?-?-+y±3^
20.

13*.

21. Given 2u-a.-f3y-. = 7; 3« + 2x - 2y + 3. = 63;
4*- 3x= 12

; 4y- 1= 13, to find the values of „, x, y, and z.

'

»*+6
22. Given '-^^?-^4.«_?= 12. i^j.o.. .»/ ^^

8 ^ • " 4 .

o
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Find (in either of three ways) the value

^.x~i,= 3. *l2x~u= o

27

o{ X and of .V m

{

{

2x--2i/= 2.

3ar-4y= 0.

2x+ y= 56.

f2x-
^x—

y= 2.

+ 1". - ii.

10.

13.

16.-^

X
.-4 = 18-

X , 1/

3£_2y_
4 3

~^
2x . 3y

8.

11.

3+J =13.

«+ y= 26.

2a;-2y= 6

/2jr— .//= 4.

3y+ 2.r = 84.

5^— y= 4,

2a; + !>^= 40.

'•1

I

[2x+i^= 22.

._^_

+^= 32.

19.

22.

1

6 ^'

2£+3H-10
8

6a;-8

14.

17.

= 23.

4a---/= 52.
4

•^+ i'=14.

12.

15.

2 2 ^*

3 + ^ = 9.

2. + ^^= 10.

n "J S.

-=10.

~-4=y-l. [^+ii^=
2a; + 3y 18.

12.

y-2.

3y + 12 2

6
f _^.y

2a;+ 3tf—3-^=x+ 9.

20.

23.

££+8y_2£— 16
16 2

3x + 12 ,
21,

3 = 4//+ 8.

2;

12
20.

X
= 4.

r6£ 2.y_

J
3 "^ 8

-

'^-^^H

19.

3= -4-

+ 1.

r,+i=m-
24.

3 ' 6

9x+7i
=2y-9.

5^—

y

2v—10.

+ V'+f = 33

r2x 3^ z

5 "^10~"6 =

26. Z + 8 = 10.
X

4x-\-3,/-2i = 30.
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BCiacaUaneons.

1. Remove the parenthesis from a-f (5 — <•); (a — 6) — o|
a— (b-\-c); a — (b— r)i a + b — (c-\-d— e).

2. (a + i)X («+ &) = ? (a+ 4)X («-*) = ?

3. (2a — 3b-\-4c)X(3a-i-2b — 5r) = ?

*. (5c-\-3)X(c-\-d)—5X(Ac-2d)-\-12c=?
5. (ac— bc + ad— bd)-i-(a — b); (a' - b^ -^ a -\- b).

(B. (a*-b*)^(a''-b^; („*+ &*) -^ (« + i).

7. a + b-lc-d-(f/-\-h-{) + ^ff-i] = ?

B. Separate into two factors : ah— b\ x'— x; ax— 2ai/-j-3az.

9.
" + ^^

I

«~^ _ 9 « + ft _ « —

&

_
ya — b a -\- b ' a — b a -\-

b

10. a and b are two numbers. Express (a) the square of the
sum of both numbers

;
(ft) the sum of the squares of both numbers

increased by double their product
;

(e) the square of the difference

of both numbers
;

(rf) the difference of tlie squares of the two
numbers; (e) the product of the sum and the difference of both
numbers; (/) the cube of the sum of both numbers.

11. Find the value of a; in : ax= m) 3a; — 12x=— 36; 12«
— nx= a; mx -\- nx= a ; ax-\-x= m.

12. Find the value of a; : 3x — 10 = 14 — a; ; ax — b = c;
12ar — 7 4- 4a; = 2 — 4x + 8a-

; 8x+ 30 — 6a; = 12a; — 6 — 16a;

;'

cUi — ax= c', ax= c— bx; ax— c^bx — d.

13. Find the value of x 13f-^= 2x-8i; 2x+ 7+^= 6a;

_23; 77-^= 53; ^
x X

= c.

14. Find the value of x
a

X '
ax = ab = c

a
I " 7 a;, a;, a; _ „^„.a;ab--= bc; -+-+- = 7a;-712-t--.

15. Find X in the following proportions : 4 : 5 = 18

b

18

n nA t a c a a c „ „ ^_= 9:31^; x : -= 9 = ^; Z'''=^'--^y
6:a;=«:26; 8 : x=x : 20;

i:j= 3:8; ax : 2ab= b : c; 2ac : bx= 3a : Ac.
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1. Find two numbers whose sum is 14 and whose difference is 2
2. Find the numbers whose sum is 26, and half of whose differ-

once is 5.

3. Find two numbers such that one shall be as much greater
th rn 14 as the other is less than 14, and i of their difference is
equal to 4.

4. If i of John's money is equal to i of James's, and i of James's
money is 6 more than i or John's money, how much has each ?

5. If 6 apples and 3 oranges sell for 21 cents, and 4 apples and
8 oranges sell for 48 cents, what is the price of each ?

6 Find two numbers such that 20% of one is equal to 50^ of
the other, and 76% of their difference is equal to 3.

7 The difference between two numbers is 10. Three times the
larger number added to twice the smaller number is 105. Numbers ?

8. A man is 10 years older than his wife, and she is 30 years
older than her daughter. The sum of the ages of all three is 100
years. What is the age of each ?

9 A boy is 10 years old, and his father is 40 years o/d In
how many years will the father's age be double that of his son ?
10 James is ^ older than John, but in 6 years he will be only

i older. How old is each ?

11 If 8 lb. of coffee are worth 3 lb. of tea, and 7 lb. of tea are
worth 90 cents more than 15 lb. of coffee, what is the price of each
per pound ?

12. A merchant gains each year i of his capital, and at the end
of each year withdraws $1000. At the beginning of the fourth
year his capital was double what it was three years before. What
was his capital originally ?

13 A and B have together $40. If A should give to B $4, thenA would have $10 more than B. How much has each ?
14 A man having 5 children gave to the first half of all the

apples he had, less 8 apples; to the second, half of what remained,
less 8 apples

;
and in the same way to the other three children'

giving the last child 20 apples. How many apples had he in the
first place ?
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*^' ^ "^u ^'?' ^''^y * °^ ^'^ ^^'^^y a"'^ «50' and then has
fbO more than he gave away. How many dollars had he at first ^

2. A man being asked how much he sold a horse for, answered,By the trade I lost 10% ; but if I had gained 10% I should have

horrftr'
""' '"" ' ''' """"" '^'^^^^'^ ^'"

8. A class of 80 pupils is divided into two sections ; I of the Asection exceeds ,V of the B section by 7. How ma^pupils ineach section? "^ ^ "i""** ^"

4. A clerk worked for a merchant with the understanding thathe was to receive $2 a day for everyday he worked, and that h«was to pay the merchant $1.25 every day he was absent. At theend of 60 days he received $54.50. How many days did he work?
5^
A cistern ha^ two pipes entering into it. One pipe can fill it

l!^th to mi tt?
'"^ ' ^"'''"' """^ ^'"^ ^"' '' '^''^ '"'^^

6. In an evening company there were as many ladies as gentle-
men present When 4 ladies left, the number of ladies were tothe number of gentlemen as 4 : 5. How many persons were present ?

7. A said to B, "Give me $1 of your money, and I shall have
twice as much as you." B answered, " Give me $1 of your money,and I shall have exactly as much as you." How much had each '^

8 20 pigeons and 14 chickens cost $15. 10 pigeons and 10
chickens cost $9. What does each cost ?

9. If a sheep costs $7 and a calf costs $5, how many sheep and
calves can be bought for $170 ?

J f •*""

10. If by spending $20 a week a man's money will last 4 weeks

that $150 added to Jane's part was equal to Sarah's part, twiceEllens part was $50 more than Jane's part, three times Mary's
part was $200 more than Sarah's part, and half of Mary's part was
equal to $50 less than Ellen's part. What was each daughter's shared

12. Find two numbers whose sum is 23 and whose difference is 7.
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1 Three boys bought fruit at the same price. James bought
4 apples, 2 pears, and an orange for 14 cents

; John bought 2
oranges 3 pears, and 2 apples for 16 cents; William bought 5
pears, 3 oranges, and an apple for 19 cents. What was the price
of each ? *^

2. A man puts one-third of his money at interest at 5^, and the
remainder at 6i%. If he receives $2100 interest yearly, what is
his principal ?

j j> " '^

3. 20 cows eat a certain quantity of hay in 40 days. 240 sheep
and 20 cows will eat the same quantity in 10 days. How long
would the same quantity last 240 sheep ?

4. Find two numbers whose difference and quotient is 6
5^

Find two numbers whose sum is 184 and whose ratio is that
01 D to O.

6. A certain sum of money at simple interest amounts to $1545
in 6 mo., and $1567.50 in 9 mo. What is the principal and rate ?

7. Find two numbers in the ratio of 2 to 3 such that if 4 betaken from each the numbers will be in the ratio of 1 to 2
8. A man bought some oranges at the rate of 2 for 3 cents, andsome apples at the rate of 4 for 5 cents. He sold them all for

did'he bu'T'
*^''^^^ ^'°'"^ ^ '^"*'- """"^ ""^^ °^ ^^^ ^'""^

A.I' \^''\^r.
"^'^ P^'^°'°' ^ ^^'**^'' P^««« °f ^ork together in 6days, A and C can perform it in 4^ days, and B and C in 5* days.In how many days could each perform the work ?

10. A man bought $5000 worth of railroad 4's and 5's at par.His yearly income from his 4 per cent bonds is $65 more thanwhat he receives in interest from the 5 per cent bonds. Whatsum has he invested in each kind?
11. If the numerator of a certain fraction is increased by 8 and^e denominator is decreased by 8, the value of the fraction will

ZzJa f"/"^^'•f
°^" '' 'Je^'^ased by 3 and the denominator is

increased by 3, the value of the fraction is j. What is the fraction?

tens digit IS 4 smaller than the units digit. What is the number ?
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the I«,g,l> of theC2 "eu^^ t. 'liT"' f "" ^"»- »"' i
what U the le-gtrof eLl/ ' '™^'' °' "" A""^™.

;.Vh t :::r °-'-'- --- "-
":':.-C"ht

* How shall tm^l^iirJtTL' """ V
to the other will be as 7 to 8 ?

°* "'"' »"°'"'"'

5. A tank can be filled by two oiix-i i- kj. i,

alone in 9 hours. How longwoZKL thf ,k
"" """ ^^ """

. ^ A and B can do a piel ^t^kt^stlT'ZT "'i
"•'

•n 6 days how long would it take B ? ^ " A can do ,t

». Wh^', two numbers are there wlin<u j;»
quotient is 5?

°°^ difference and whose

worth <: certs a gallons ?
"""""> ""^ •»

Jse'^Jud'*: "r*^'
" '"'" '" ="* ""* - '^'" «.e «-»* is to

.{f3^xpLtrjtre\c - -- ^' '^-
11. What IS the amount of a dollars at nn^.^ , •

« years at n per cent?
compound interest for

12. Find two numbers whi(h have a ratio nf „ i- ; t. . .«
~ide,.

.^
each the result will l» in the "tt oj^to /'

"" " " "^

13. It a stack of hav will Inof o i,«

».o„.h, how long wolTt^lTjiranTrcrsI " "™ '

«.e pro^olr„;n 4
:^3;.''"' ""''™°"^' »- -^ P--' are in

15. At what time between 12 an<l 1 r^'^i i

and the hour-hand of a clock UrstX^^L? '° "'" """"-^



SECTION III.

INVOLUTION AND EVOLUTION.

1. Use each of the following numbers twice as a factor, and give
the products : 3 ; 4 ; 5 ; 8 ; 10 ; 12.

2. Use each of the numbers given in exercise 1 three times as a
factor, and give the products.

3. What is the fourth power of 2 ? of 3 ? of 4 ? of 1 ?

4. What is the third power of 4 ? of 6 ? of 6 ? of 7 ?

5. Name the squares of the numbers from 1 to 10 inclusive.

6. Name the squares of the numbers from 11 to 20 inclusive.

7. Name the cubes of the numbers from 1 to 6 inclusive.

8. Name the cubes of the numbers from 7 to 12 inclusive.

9. What is the square of ^^ ? of ^ ? of f ? of .5 ?

10. What is the cube of ^ ? of | ? of J ? of .3 ?

11. Find the indicated powers of the following numbers • 18'-
20* " - ->'; (li)'; .8'; 2.5».

Find the value of :

12. 8' X 3.

13. 3» X 4.

14. 92^3«.

15. 8»4-4«.

16. (f)'-=-i.

17. 3« X (i)».

la (4i)«X.2«.

19. .05» X (i)*.

20.

21.

22.

23.

3»^3»X(i)».

(J)» X 8»+ 10».

9^ X (i) + W.

24.

25.

26.

27.

1.5».

(.6*)'.

(.03iy.

(.16f)«

28. Kaise to the second power : 40 ; 84 ; 99 ; 100 ; 560.
29. Raise to the second power : 830 ; 326 ; 689 ; 999 ; 1000.

Find the value of

30. 286». 33. 3.01« 36. 80.2*.

31. 4..'!8» 34. 75*. 37. (4|)«.

32. .0075«. 35. 1.0601* 38. 8'.

39. 4.45»

40. (Siy.

41. (72^)«
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1. How many places are there in the square root of an integer

of^OlTo/ri;? 'otl2 r^'
'""'" °' '' ' ^' ^-' ^ °^ ''''

of*8T?^ofV6r?''^''"'
'°°*°^^^^' °^^^^- °^^^^^ °^^^-

4 What is the square ^f the smallest number of two figures '
of the largest number of two figures ? of the smallest number ofthree figures? of the largest number of three figures?

5 Can you tell from answers of the last questions how the

dTrWd?''"' '^ *"' ^'"^ "°' °' ^ ^^^^'^ P°-^ -^ »-

6. How many figures in the square root of 625 ? of 6400? of
2116 ? of 9801 ? of 998,001 ? of 1,102,600 ?

7. mat orders of numbers in the square root of 576 ? of 3969 ?

oa!"o
" *^® ^''®^*®'* ^^"^'® *^a* can be found in 120? in

300 ? m 400 ? in 270 ?
9. Extract the square root of 3600 ; of 6400 ; of 8100
10. If the square root consists of tens + units, what must the

powerconsist of? From this answer can you derive the expression
tens'+ (2 tens + units) X units ?

11. By the aid of the formula, extract the square root of 576ihe root of this power must consist of how many figures ? Show
how you can find the square

„i,o. . X

'"^^ of tens+ units. The great-
*«+(2.+ u)X«= 576 2 4 est square of tens found in

' -MJ 676 is what? Subtracting
2<=40 176= (2*+ t*) X « and what remains ? This
**"

*r|
is equal to what? How can

t|176= (2<+ M)Xtt we find the units figure?

divi<.nr9 rru : ,
^^a* ™*y ^ *he trial

divisor ? The units may be what ? What is the complete divisor ?By multiplying as indicated, what do we find ? What, then, is the
square root of 576 ?

«,,«««»

2<+ u= 44
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In the same way extract tlie square root of :

1 1024. 5. 5329. 9. 3249.

a 1«49. 6. 1226. 10. 5776.

3- 26CI. 7. 2116. 11. 4489.

4. 3844, 8. 1296. 12. 6476.

13. 6889.

14. 8836.

15. 7921.

16. 9409.

17. The square of tenths gives what? of eighths? of halves ? of
hundredths ?

18. Extract the square root of ^», J
oi jf; of .09; of .36; of .0026.

19. Extract tlie square root of Jj; of §|f ; of .0169; of 9.61.

By the formula, extract the s<iuare root of :

20. 17.64. 23. 12.26. 26. 33.64.

21. 39.69. 24. 31.36. 27. 47.61.

22. 29.16. 2S. 22.09. 28. 77.44.

29. 92.16.

30. 98.01.

31. 62.41.

32. In finding the square root of 16,129, we know that there are
how many figures in the root ? Regarding hundreds and tens as
tens and units of tens, find the first two figures. Regarding these
two figures as tens, find the units figure.

Extract the square root of

83. 63,361.

34. 116,964.

39. 64,616.

36. 132,496.

37. 81,796.

3a 273,629.

39. 226,626.

40. 77,841.

41. 401,966.

42. 238,144.

43. 366,216.

44. 469,684.

45. 938,961.

46. 646,416.

47. 602,681.

4& 63,870.41.

49. 125,741.16.

50. 216,969.64.

51. 2676.6776.

52. 3622.8361.

53. Reduce 2 to ten thousandths, and extract the square root.

Extract the square root of the following numbers to two places
of decimals :

54. 40.

55. 242.

56. 1380.

57. 1675.

58.

59.

60.

61.

3.5.

16.2.

7.25.

8.08.

62. 160.4.

63. 32.728.

64. 4.837.

65. 900.6.

66.

67.

68.

69.

6.006.

13.048.

117.45.

27.3.

70. A.
71. H-
72- A.
73. tV.

I'
t
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2 H,Tr ^°' ^""'^•"'-'^ ^' « »a. rd. of land is how long ?

mg 1 A. Jl,516 sq. ft. ? contttininp 6 A. '^

a HoMT long aud wide is a rectangular piece of lau.l containing
i of an acre, whose length is twice its breadth ?

«""**>»>"»

conlfnT t'reT ' '"" °' '^"'^ ' '^' "•^"•^^ ^ -*«»'i-^ to

3. A rectangle is 408 ft. long, 138 ft. wide. Find the side of asquare which has the same area.

W iJlTi'^'^'^o^r
^''* °^ ^""''^ ^"1 ^* *ake for a rectangular

V If it tT ofon^'t,
*'^" '^^ ^ ^'l-- ^«* «^ the same sl^e ?/^If It takes 21,904 blocks 8 inches square to pave a squie

ivetv'Xhfr V^r T''' "'•' ^ "'•' « ^°" ^"d 10 in. respect-

Trfa^to tr:L:*::;i::n^
^^ ^-^ "^^ '^^ ^ ^^-- ^^^^ ^« ^^-^^^

and\^^^':~ ^^^-^-- eon.i„s 384 s, ft.,

How'f! ^T ^ ^^^^"^'' ^''^ ^^ ^^"^ ^^""^ ^"Ith i« J of its lengthHow far from centre to centre must the posts of a fence be set thatw>ll give panels of equal length as nearly^ possible to 12 frLng.

of land rtr""; "': "'/^"^ "'" ^ ^^^^-^ ^ -^-^ ^ acresof land. If the ratio of width to length is as 1 to 4 i*

13. The difference of the squares of two numbers is 136 If

Ltr"^::: '"^^r^^
'^^ '> *'- ^^ff— of their squares wioe loJ. vvJiat are the numbers ^

form'oT'r!
"'" " ™1 '° ''"* " '"-»'"' «"''• »'"* « » the

oiinensions it the width is equal to the length ?
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1. How many ht,'arP8 has the third iwwer or cnbo of thfi smallest
number of one figure ? of the largi'st nunil)«'r of one figuiv \' of
the smallest number of two figures'/ «»f the largest iiumln'r i»f

two figures? of the smallest number of three figures? of the
largest number of three figures ? From these facts deduce a rule
for finding the number of figures in the culie root of a number.

a How many figures in tlie cube root of 13,824 ? of 1,404 928 '*

of 941,192 ?

3. Name the cubes of numbers from 1 to 12 inclusive.

4. What is the greatest cube that can be found in 30 ? in 1(X) '.'

in 600 ? in 1000 ? in 1500 ? in 180() ?

5. If the cube root of a number consists of tens and units (/+«)»
what must the power bo ? What is {t+ m)« ? Can you reduce this

quantity to the equivalent expression /»+(3<* -f 3< x m + m») X ?< ?
6. By the aid of the formula, extract the cube root of 12,167.

<•+ (3 <« -h 3 < X « + M«) X »f= 12,167

t*= 8,000

3<»= 1,200

3<X«= 180

9

t + u

2 3

tt»=
3/«+ 3<X«+ «»= 1,389

4,167= (3<»+3<X M+ «*) X u

4,167= (3<24- 3< X «+ M*) X u

The cube of tens gives thousands. The greatest cube that can be
found in 12,000 is what ? Subtracted from 12,167 is what ? This
remainder is equal to what ? How may the units figure he approxi-
mately found ? The complete divisor is what ? What result after

multiplying this divisor by the units ? What remainder ? What
is the conclusion ?

In the same way extract the cube root of :

7. 512,000. 11. 314,432. 15. 103.823.

a 32,768. 12. 250,047. 16. 35.937.

9. 68,921. 13. 970.299. 17. 2048..38.3.

10. 91,126. 14. 912,673. la .704969.

19. 47,4.37,928.

20. 71,473,376.

21. 105,164,048.

22. 736,314,327
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1 IWuc 4 to millinnth.. „.l „,^ ^h. ™h.^ '

a. 60.

* 180.

* 1600.

5 4.8.

« 14.4.1.

r 6.827.

8. 112.05.

» 7.0008.

10. 13.65.

11.
i

12 .1

40*

14. .08.

15. .Ofif

1«.
.4i.

19 What is the inside measurement n*f o u- , ,

tains a bushel of wheats of T^T I ,

'"^'"•'^ ''*"' *''»^ ''"»-

of wheat ?
• ^ ^ '"^'"^^ ^"" *>'*' «ontuius 50 bushels

conti„?i9,oi;':;tt 7T:T1 "' ^ '"^'"'-^ ^^^'^^ *»>«'

gallons of wlter?
'"" '''''"' *^*' «««t^i»« 100

M V ar^tL^^ * dimensions of the l„t ?

Uin, ,4 crds"
'°"°°™" °' " ='""'»' !•'« "' "."-e tl,a. ™„.

and Woe'^iCrjf^f -''•-/:•- - -^» as it is ,ee„,

of the box ? *
""'• ^^'"" "» '>'" i-'We ain>en,i„,«

wh" rrjr™?s ftc4^^"r -",' "-'"'" - »-'
»e What ,s the lenrth „f " . '

•'""' "* " '''*1' ^

pro«e„s about cost oftnc"!,; ^ "'""°"' "' '^""'^ ">''"

has" et;::;™;:^ ^nZ'-^rtte";: 7'"'"°" °^ ^ - -

"

28 The wuUh r.f

*'/"''• "^"•*' "'^e t^e dimensions ?



SECTION IV.

EXERCISES IN GEOMETRY AND MENSURATION.

1. Show what is meant by apace.

2. Define matter ; body ; solid or volume.

5. Define turfaee ; line ; point.

4. How many dimensions has a volume? a surface? a line?
a point ?

5 Represent a straight line. Observe its direction and its dis-

tance between two points. Define straight line.

6. Represent a curved line. Observe its direction. Define
curved line.

7. Define vertical line; horizontal line; inclined line. Give
examples.

a When are lines parallel? When is a line perpendicular to
another? When is a line oblique to another? Give examples
of each.

9. Draw free-hand as nearly as you can two horizontal lines that
are parallel; two curved lines that are parallel; a line that is

perpendicular to a vertical line ; a line that is per|)endicular to an
inclined line ; a line that is oblique to an inclined line.

10. Can you make, by means of rule and compasses, lines that
are exactly parallel?

11. Can you divide a line into two equal parts ?

12. Can you divide a line into three equal parts ? any number
of equal parts ?

13. Name some units of length. Define unit of length.

14. What is the standard unit of length in this country ? How
d(jtermined ? What is the standard unit of length in the metric
system? How determined?
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1^1^^; , Tr'' "' ^^'•'''*'°" °^ *^««« «ne« i« anangle. Define atiffle. Define wr^e*

acl r^e^T" ""*'' '"" ""'" " »8'" »"8l«- This i, aaacute angle. Define acute anylc.

L A A-

ft What is the unit of measuring angle, ? How obtained f

.We S'g.rxifsr'" ""*- " """ '""" '- '-- >' ">•

13 By means of compasses make an angle equal to a given angle

size of a r""'™ ""''' " »"8le equal to doublTtt^
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1 Draw two lines crossing each other. How many angles are
formed by these lines? Point out the two angles whose sides
extend in opposite directions. These are vertical angles. Define
vertical angles.

2. Draw two angles that have a common vertex and a common side
between them. These are adjacent angles. Define adjacent anyle^.
a Measure with the protractor the sum of two adjacent angles.
4 Can you show without a protractor that the sum of two

adjacent angles is equal to two right angles ?

5. Find the supplement or adjacent angle of each of the following
angles : 40"; 80°; 60»; 120°; 25°, 160"; 110°.

6. Compare with a protractor the size of any two vertical angles.

7 Can you show without a protractor that two vertical angles
are always equal to each other?

8 Draw two lines crossing each other. Point out the adjacent
angles; vertical angles. Find the sum of all the angles.

9. If one of the angles formed by two intersecting lines is 90°,
what are the others ? If one of the angles is 20°, what are the
others ?

10 In this figure, AB is parallel to

CD. Point out the internal angles ; ex-

ternal angles; exterior -interior angles; ^ 5^5"

alternate-interior angles. Show with and
without a protractor what angles are c"

equal. What angles are together equal
to two right angles?

11. Put the edge of a rule upon the top of your desk or upon the
blackboard. If the rule touches the surface at every point, it is a
plane surface. Define plane surface. Draw on a plane surface a
figure bounded by straight lines. This is a polygon. Define
polygon.

12. Draw, name characteristics, and define each of the following
named figures: triangle; equilateral triangle; isosceles triangle;
scalene triangle; right-angled triangle; oblique-angled triangle;
acute^ngUd triangle ; oUut«-angled triangle ; equiangular triangle.

V»
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i',-

l Define and give niuBtration of each of the following part, ofa tnangle : ia«; «&,,. altitude; vertex.
>« !>»«• of

^ttlw .it
""

"'
*"" "'""'

"
"^"' '» '--^" «-*«

4 Draw a triangle. Prolong one side. Show that the exterior

f sho:r^.!:
*''

r^ ^' *'^ *"° ^pp°«'*« interior a^g^r

triLJeTre':;^'^
^''^^ °^^"^ ^^« ^'l^^ «^^- o^ an isosceles

aJi/^r *^**' ^^ *"*°^^^'' ^'^ "^^ i^ *^° «i*de8 and included

a Show that two triangles are equal if a side and two angles ofone triangle are equal to a side and two angles of the other

J. T.^u
^'^^ *"a^»l«« are equal if three sides of one triangleare equal to three sides of the other.

'"angie

J^'/^^:^ *7° ^"^""^^ right^ngled triangles; two equal obtuse-angled triangles; two equal acute^ngled triangles
11. Draw a triangle having a base two inches long, one angle of

90 ,
and one angle of 45». What is the other angle ? Wh^rthelength of each of the other sides?

vvnat is the

12. Draw a triangle whose sides are as follows

:

What is the size of each angle ?

13. Draw a right-angled triangle whose sides are 3 inches4 inches, and 6 inches.
mcnes,

lenl''or42*°w' ^TT'""
*"^"^^« -h«- «ides represent aength of 42 feet, and whose vertex is an angle of 25". Howlong IS the base?

IS. Draw a triangle whose sides are 4 inches, 5 inches and 6inches long. Size of the angles ? What kind of a triangL'is it ?
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1. Given a line 4 inches long; two angles, 64% 102». Construct
a triangle. What kind of a triangle is it ? Length of other sides?

a. Draw an equilateral triangle whose perimeter is 14 inches.
3. Draw an isosceles triangle whose base is 20«" and the sum of

whose sides is CO*". What are the angles ?
4. Draw an isosceles triangle. Draw a line from the middle

point of base to the vertex. What can you prove about the two
triangles ? about the angles at the vertex ? about the base and
the line dividing the triangle ?

5. Draw an angle. Can you bisect it without the aid of a
protractor ?

6. Draw a straight line. Can you bisect it without measuring ?
7. Can you let fall a perpendicular from a given point to a given

line ? Can you erect a perpendicular to a given line ?
a Draw a triangle. Bisect each of the three angles.
9. Divide an isosceles triangle into two equal triangles.
10. Draw a triangle whose two angles and included side are equal

to the two angles and included side of another triangle. How do
these triangles compare ?

11. To prove that the triangle DEC is equal
to the triangle ABE, what three parts of one
triangle must be shown to be equal to the
corresponding parts of the other triangle ? If
it is desired to know the length of the line DC,
what lines must be measured ?

12. Two sidec of a triangular grass-plot are 48 feet and 36 feet.
The angle included between these two sides
is 70°. Draw to convenient scale. How long
is the third side ?

13. Find the length of a pond between the
two points A and B. Fix the point C. Draw
AC and BC. The lines AC and BC are how
long? Prolong these lines how far? Why
are the two triangles equal ? How long is ED?
How long; ibAB? Why ?
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rD«w a quadrilateral. Draw diagonals. (How many?) Define
guadnUOeral. Define rfia^ono/.

j /
-no

2. Draw and define trapezium; trapezoid; paralMogram; red.
angle; square; rhomboid; rhombus.
a Show with a protractor that the sum of the angles of a quad-

nlateral is equal to 360°. Can you show this without the aid of
a protractor?

4. Can you show that the diagonal of a parallelogram divides
the parallelogram into two equal parts?

5. Can you show that any two consecutive angles of a parallelo-
gram are equal to two right angles ?

6. Can you show that the opposite sides of a parallelogram are
equal ?

7. Can you show that the opposite angles of a parallelogram are
equal

?

a Can you show that the diagonals of a parallelogram bisect each
other ?

9. If one angle of a parallelogram is 60», what are the other
angles ?

10. Construct a rhombus with one side 2 inches long and with
one angle of 40°. What are the other sides and angles ?
U. Draw two lines each one inch long, and two lines each two

inches long. Draw an angle less than 90°. From these construct
a parallelogram.

la Draw four lines of unequal lengths. Draw an angle of 70°
From these construct a trapezoid. What is the altitude of this
trapezoid ? the length of median line ?

la Draw an isosceles trapezoid. What can you show of the
angles adjacent to one of the parallel lines ?

14. Can you divide a parallelogram into 2 equal parallelograms ?
15. Can you divide a rhombus into 4 equal right-angled triangles ?
16. Can you divide an isosceles trapezoid into a parallelogram

and ail isosceles triangle ?

17. Draw and define a /jen^ajwt; hexagon: heptagon; octagon;
nonagon; decagon; dodecagon.
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1. Draw a polygon with a reentrant angle; with two reentrant
angles.

2. Draw a polygon having equal sides and equal angles. Such a
polygon is a regular polygon. Define regular polygon.
a Into how many triangles may a polygon be divided. Make a

general statement.

4. Find the sum of the interior angles of a pentagon ; of an
octagon

;
of any polygon. Make a general statement.

5. Bisect the angles of a regular polygon. What do you find in
regard to the bisecting lines ? Can you prove that this point is
equally distant from all the corners and from all the sides?

6. Bisect the angles of an equilateral triangle; of a square; of
a regular pentagon

; of a regular hexagon. Find the angle at the
centre in each case.

7. Can you construct, with the aid of a protractor, an equilateral
triangle? a square? a regular pentagon ? a regular hexagon? a
regular octagon ?

a Can you make a hexagon having five right angles ? having
four right angles?

9. Can you divide a he igon intc -ree rectangles and four right-
angled triangles ? into a square ana lour isosceles triangles ?
la Draw an equilateral triangle. Can you constm-* another

equal to it?

11. Draw a heptagon. Can you construct another equal to it ?
12. Name several units of area. Define a unit of area.
la Show by diagram wliat is meant by 4 square feet; 8 square

rods; G'".
^

14. Bepeat all the tables of square measure.
15. From what you have learned, give the formula for finding

the area of a parallelogram, letting S= area or surface, a = base
h = altitude.

'

la Give the formula for finding the base of a parallelogram
when the area and altitude are given; for finding the altitude
when the area and base are given. Give the formula for finding
one side of a square when the area is given.
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A D a f "~9

4. Show how the area of any polygon is obtained.

1 Gire the formula for finding the area of a triangle when the
base and altitude are given; for finding the base; for finding the
altitude.

/ 2. From what you have learned,

show what three triangles are equal •

what two triangles are equivalent;

what two triangles are similar.

3. Obtain the formula for finding

the area of a trapezoid, letting a
and represent the two parallel

sides, and A the altitude.

. . .„ What meas-
urements must be given ?

5. Can you divide an irregular hexagon into right triangles and
trapezoids ?

6. Draw a regular pentagon. Draw a line from each angle to
the centre. Let fall a perpendicular from the centre to each side
of pentagon. Calling this perpendicular line the apothem of the
pentagon, obtain the formula for finding the area of a regular
pentagon (represent the perimeter by p and the apothem by r).
In the same way obtain the formula for finding the area of any
regular polygon.

7. Can you transform a parallelogram into an equivalent triangle ?
a Can you transform a triangle into an equivalent parallelogram ?
9. Can you transform a trapezoid into an equivalent triangle ?

into an equivalent parallelogram ?

10. Can you transform a regular pentagon into an equivalent
triangle ?

11. Can you divide a square into four equal squares ? into six
equal rectangles ? into eight equal right-angled triangles ?

12. Can you divide a rectangle into four equal rectangles ?
13. Can you divide a triangle into three equivalent triangles?

into any number of equivalent triangles ?

14. Can you divide a parallelogram into six equal parallelograms ?
into any number of equal parallelograms ?
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1. How many acres in a square whose sides are 200 ft. long ?
a. Find the area of a rectangle 18 yd. long, 32 ft. wide ; 130 ft.

long, 2 rd. wide; 316 ft long, 80 ft. 3 in. wide.
3. What is the length of a rectangular piece of land which

contains | of an acre and which is 120 ft. wide ?
4. Find the area of a triangle whose base is 20 ft. and whose

altitude is 8 ft. ; base 42 ft., altitude 96 ft.

5. What is the area of a parallelogram whose base is 42 ft and
whose altitude is 36 ft. ? base 460 ft., altitude 134 ft

6. The axea of a certain field in the form of a parallelogram is
2 acres, n the length of one side is 400 ft., what is the perpen-
dicular distance from that side to the opposite side T

7. A square plot of ground containing \ an acre is how long ?a Find the area of a trapezoid whose parallel sides are 16 ftand 18 ft, and whose altitude is 9 ft.

9. A board 8 in. wide at one end and 6 in. wide at the other
must be how long to contain 2 square feet ?

^10 I have a lot of land in the form of a triangle whose base is
80 rd. and altitude 180 a Required the side of a square lotnavmg the same area.

IL The area of a field in the form of a trapezoid is 4 A. 120 so. rd
mie parallel sides are 1680 ft. and 1240 ft How far apart are
these sides?

K
"' ^^f " *^® "®* °^ * trapezium, the length of a diagonalbemg 120 ft, and the altitudes of triangles made by the diagonal

being 28 ft and 45 ft ?
^

. .if
/'°"' * ^°* °^ ^^ ^ ^^ ^°™ °^ * *"a°gle having a base of

112i ft and an altitude of 60 ft, a triangle is cut off, having a base
of 60 ft., and an altitude of 18 ft 9 in. What part of the original
lot IS cut off?

^

14. How many shingles will it take to cover a roof in the form
of a trapezoid, the parallel sides being 40 ft. and 32 ft, and their
distance apart 12 ft., the shingles being laid 4 in. to the weather?

15. Draw to scale a plan representing a lot of land in the form
of a regular pentagon, and find the area.
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1. In the right-angled triangle ABC, the length of the base AS
is equal to the length of the perjien-
dicular A C. Draw the triangle ABC and
erect a square ujwn each of the three
sides. Show by measurements and by
other proof, if you can, that a square
erected upon the hypothenuse is equal to
the sum of the squares erected upon the
other two side? ?

(How do the triangles in this figure

compare in size ?)
a. In the right-angled triangle ABC, the base is represented as

3 feet long and the perpendicular as 4 feet long. Can you show
that the square of the hypothenuse
is equal to the sum of the squares
of tW other two sides ? Can you
show this in every right-angled tri-

aujjle whose base and perpendicular
are in the ratio of 3 to 4 ?

a Can you show that in every
Ight-angled triangle the square of

the hypothenuse is equal to the sum
o^ t^e squares of the other two sides ?

4. Give the formula for finding the hypothenuse when the base
and perpendicular are given; for finding the perpendicular when
the base and hypothenuse are given; for finding the base when
the pgrpendicular and hypothenuse are given.

5. What is the length of the hypothenuse of a right-angled
triangle whose base is 4 in. and whose perpendicular is 3 in. ?
whose base is 9 in. and whose perpendicular is 12 in. ?

6. What is the base of a right-angled triangle whose perpen-
dicular IS 6 in. and whose hypothenuse is 10 in. ? whose hypothe-
nuse IS 18 ft. and whose perpendicular is 12 ft. ?

7. Find the perpendicular of a right-angled triangle whose base
18 15 yd. and whose hypothenuse is 30 yd.
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In a right-angled triangle, given :

I. The base 60 ft, perpendicular 80 ft., to find the hypotheniue.
a. The perpendicular 20 ft., Ixise 16 ft., to find the hypothenuse.
a The base 18 rd., perpendicular 40 rd., to find the hypothenuse.
4. The base 48", perpendicular 36", to find the hypothenuse.
d. The hypothenuse 80 ft., base 60 ft, to find the perpendicular.

e. The hypothenuse 160 rd., perpendicular 90 rd., to find the base.

7. The hypothenuse 28 yd., perpendicular 20 yd., to find the base.

a Can you construct a square equal to the sum of two given
squares ?

9. Can you construct a square equal to the difference between
two given squares ?

10. Can you show that in an isosceles right-angled triangle a
line extending from the right angle perpendicular to the hypothe-
nuse is equal to half the base ?

II. The side of an equilateral triangle is 40 ft. Find the alti-

tude; find the area.

12. The side of a square is 18 ft Find the diagonal.

la What is one side of a square if the diagonal is 100 ft. ?

14. Find the diagonal of the floor of a room 18 ft long and 16 ft
wide ; 26 ft long and 20 ft wide.

15. What is the length of a ladder which will reach to the top of

a house 42 ft high, if the foot of the ladder is placed 18 ft. from
the house?

16. How far from a house 28 ft. high must a ladder 38 ft. long

be placed that the top of the ladder may reach to a point just 6 ft
from the top of the house ?

17. What is the diagonal on the floor of a room 26 ft. square ?

la If A's house is 60 rods north of a given point, and B's house
is 42 rods east of the same point, how far apart are the houses ?

19. The diagonal of a square lot is 36 rods. What is one side ?

20. A room is 18 ft. long, 16 ft wide, and 10 ft. high. What is

the distance from a lower corner to the opposite upper comer ?

81. Bequired the diagonal of a square 6-acre field.
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'111

TlL r "^
• f" *^' *^»^~ *^* h»^« the samenhmThese triangle, are sin^ilar. Can you prove that the angles ofTe

triangle AFO are equal to the angles of
the triangle AKL ? The sides opposite
^ual angles are called homologmu sides.
Name the homologous sides of the two
similar triangles AHI and AKL-, ofADE and AFO. In what ratio is AD
toAp AF to AG? What proportion
IS there between the homologous sides
of the two triangles ADF and AFGf
between the homologous sides of AFG
and AKL ?

the portion. Sho.thep^portiohV.ppl^ntn"!™ ^^r* Draw two .unJar triangle., each having L uigl.. 4^ !!;90°
J each having angles 60° and 40°

.idts'SV'the'l^lrofltT' a'T"'"
''•°" ">"»'<*-

».pu.^ o;r c„^rthe^?j:LT.raits>tratio of the squares of the homologous sides

fi
J*; n^°!

P^^tagon. Draw other similar pentagons inside th«

;ta.-:tcnraft-r^^

.ip^e'^ratcrcr^^T^rrfi-rt:^^^^^^
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1. Draw A regular hexagon. Draw another similar hexagon
whose sides are three times as long as the sides of the first. How
much larger is the second hexagon than the first ?

a. Draw an octagon. Draw another niiuihir octagon whose sides
are one-half those of the first octagon. Compare their areas.

3. Draw a polygon. Draw another similar polygon four times
as Uirge as the first. Compare the corresponding sides.

4. Draw two simihir pentagons, one having five times the perim-
eter of the other. What is the ratio of their sides? of their areas?

5. One side of a triangle containing 300 sq. ft. is 40 ft. The
corresponding side of a simihir triangle is 60 ft. What is its area ?

6. If one side of a hexagon containing 4000 sq. ft. is 60 ft., whatw the corresponding side of a similar hexagon whoso area is
10,000 sq. ft. ?

7. If the area of a piece of hmd in the form of an equilateral
tnangle is 840 sq. rd., what is the area of a similarly formed piece
of land each of whose sides is 2^ times as long ?

«. If the base of a triangle is 12 ft. and its area is 20 sq. ft.,
what 13 the area of a similar triangle whose base is 40 ft ?

9. If one side of a triangular lot of land is 140 ft., what must
be the length of the corresponding side of a lot of the same shape
that is 3 times as large ?

la I have a triangular board 8 ft. long. At what distance from
the base end shall I cut it to divide it into two equal parts ?

11. To find the height of the tree
£F : The shadow of the tree extends
to the point 2> = 26 ft from the foot
of the tree. A pole 11 feet high
casts a shadow 8 feet = the distance
AB. What can you say of the two
triangles ABC and DEF? AB : DE
= BC:?

12. If a post 6 ft. higii casts a shadow 2^ ft, how high is a
house which at the game time casts a shadow 16 ft.? (Draw
figure and explain.)
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• f'

«rtJ° k!""*.
*^*

u'^^^^
°' ***• *«* -^^- A »o^»We hoUow tubeor Htra,ght^gedb«uu in attached to the upright ^C7. How i. th!

point ^ found ? ^C =s 6 ft.

;

^if =: 8 ft; ^/> = 36 ft
What two similar triangles ?
What proportion can you
make to find DJP?

a. A post 8 feet high casts
a shadow 3 ft long. A church

-. 1. 1 n. . .
spire at the same time caataa shadow 35 ft long. How high is the church spire ?

3. How long will the shadow of a tree 40 ft high be when theshadow of a tree 18 ft high is 12 ft 5 in. long ?
4. How high is a house which casts a shadow 18 ft long whenthe shadow of a post 4^ ft high is 2 ft 9 in. long ?

». To find the distance from A to the
inaccessible point X: Draw AB perpen-
dicular to AX. Join BX. Draw CD
parallel to AX. What kind of angles atA and C? What two similar triangles?
What sides are measured ? What is the
proportion ? Show how you can find the
distance from BtoX.

•. Given the lines : AB= 52 ft, BC= 12 ft, CD= 20 ft, to find AX.
7. Given the lires : AB= 26 ft BC

a. Bv H,o^- .X, n^^ **•' -^^= ^^ ^*' *<> find 5X
find z tT^r:;'':^^'^'

'^^^ *'^ ^'"^'^ ^ -<^ ^>- y-

h.!;."/?^
^'^'°* ^''''"' ""^^"^ ^''^"""^ *° ^ i« desired is on thebank of the river, what lines should be drawn ?

10. From any point in a lot on one side of the road, find thedistence to a point in a lot on the other side of the roak without
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1 From any point A, to find the distance between two ina'
sible iwints, X, Y . How can the distanct's AX uud ^1 K be foun«1
How can you place the points x and yo that Ax : AX= Ay. AY? Why is

»y parallel to XY? What two simi-

lar triangles ? How canXY be found ?

a. If AX is found to l)e 120 ft. and
A Y 170 ft, and if Ar is ^ of AX
and Ay is ^ of ^ F, what is the dis-

tance xy? What is the distance XY?
3. Make similar problems from actual measurements in a field.

4. Draw a circle. Point out the centre. Observe the distance
between the centre and all points of the boundary. Define circle.

5. Point out and define : circumference;
diameter; radius; are; chord; seymeiU ; « —-^ ->-«

sector; semi-circle.

S. Draw a circle divide<l into 4 parts.

Each part is a quadrant. Define quadrant. fi|

7. Draw a circle divided into 6 parts.

Each part is a sextant. Define sextant.
'"^

a Draw a circle with a given radius;
with a given diameter. Draw a sector with
an angle at the centre of 45». What is the corresponding arc?
Draw a sector with an angle at the centre of 80°; of 100°; of
180°. What are the corresponding arcs and segments ?

9. Draw a circle. Draw a chord subtending an angle of 60° at
the centre. From the centre draw a line perpendicular to this
chord. Can you show that the perpendicular line bisects the chord
and the arc subtended by it ? Can you show that every diameter
perpendicular to a chord bisects tlie chord and also tlie arcs sub-
tended by it ?

10. Can you show that a perpendicular erected at the middle of
a chord passes through the centre of the circle ?

U. Can you find the centre of a given circle ?

12. Can you find the centre of a given arc ?
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.ft

1. Can you draw a circle the circumference of which shall pass
through any three given points not in a straight line ?

2. Draw a chord of 90°. It subtends what arc ? The arc is what
part of the circumference ? Can you inscribe a square in the circle ?
a Draw a chord of 60°. Compare its length with that of the

radius. Can you inscribe a regular hexagon in the circle ? Can
you mscribe an equikteral triangle in the circle ?

4. Draw a circle. Draw an angle whose sides are chords and
whose vertex is in the circumference. This is an inscribed angle.
Can you show that an inscribed angle is equal to one-half of the
angle at the centre which has the same arc ? Inscribe an angle in
a semi-circle. What is the angle ?

5. Draw a circle. Draw a line cutting the circumference in two
points. This is a secant. Define secant. Draw a line touching
the circumference in one point without cutting it. This is a
tangent. Define tangent. '

6. Can you show that the tangent is perpendicular to a radius at
the point of contact ?

7. Can you draw a tangent through a given point in the circum-
ference ?

a Can you draw a tangent through a given point outside of the
circumference ? How many tangents can be drawn from the same
point?

9. Can you inscribe a circle in a given triangle ?
10. Can you circumscribe a circle about a given triangle ?
11. Can you inscribe a circle in a regular polygon ?
12. Can you circumscribe a circle about a regular polygon ?
13. Can you with the aid of a protractor and circle d»aw a

regular polygon?

14. Can you without the aid of a protractor draw a regular
octagon ? a regular hexagon ? a regular dodecagon ?

15. In what ways can you show the ratio of the circumference of
a circle to its diameter? What do you find by measurement?
What is the more exact ratio ? The number which expresses the
ratio is denoted by the Greek letter w.
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1. Letting ^= area or surface, 2J= radius, and C=circum.
ference, can you show that S=:^Jix C?

2. Can you show that -S= irJ2« ?

Can you show that C=27rE?
3. That/Sr= i)«x -?

4

Can you show that Ji= -J- ?

6. Can you show that the area of a sector equals one-half the
product of its radius by its arc?

7. Can you show how to obtain the area of a segment of a circle ?a Can you show how to obtain the area of a circular zone ?
'

9. Can you show how to obtain the area of a circular ring ?
10. Can you show that the areas of circles are to each other

(a) as the squares of their diameters ? (b) as the squares of their
radu ? (c) as the squares of their circumferences ?

11. The areas of all similar surfaces are to each other as the
squares of their homologous ides. Show that this is true in as
many cases as you can.

12. Can you show that circumferences of circles are to each other
as their radii ?

13. Can you show that areas of two circles are to each other as
the squares of their radii?

14. Can you draw an ellipse ? Can you show that the sum of
the distances of every point in the boundary line from two fixed
points is the same ? Define ellipse.

15. In the ellipse CDEF, point out
the major axis; minor axis; foci;

eccentricity.

16. Can you show that the sum of
the distances of any point of the
ellipse from the foci is equal to the

major axis?

17. Can you draw an ellipse when the axes are given? when one
axis and the eccentricity are given ?

la The area of an ellipse is the product of the semi-axes multi-
plied by 9r. Can you show this ?
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fV I Define
, dihedral an,h; tHhedral angh.

aOe.
r^^MOoptped

; nctangular pamOehpiftd;

4. What i, the shap, o£ the bases of prisms ? o£ the sides ?
». Show how to Und the total surtaoo of prisms.
«. Show how to And the volume of a prism

(/= etr ""
*"' "^ "''*" "'

'
""'*' ""' ^<^ •»-« 8''»

(rJ^XZ'l'^r^:^; -^' "- -- -- ^'»

^f^^ht^^tutfrir^-
neigjit — 16 ft, length of one side^= 12i ft

11. How high must a prism be whose volume is Ifton o„ i„ . j
the area of whose base is 1J s,. ft ?

^"^ ™- ""• »"*

11 W^t is the edge of a cube containing 90 cu. ft ?

14. Show how to find the lateral surface of a p^amid.U. Show how to findthe volume of a pyramid

py^M *" "'"' '"^ ^"^ '""^ "' «»» t™'-™ of a

« fLT,!;°T !° *,"* "" ™'''™ "' "« '""*»» <•' » pyramid.

...n1h!;;^t^•ra^dr.:fs:drf'?r^^^

^mrhrh:sr:;otrz;';idrfr^^^^^^^^^
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1. Define : cylinder; right cylinder.

2. Show how to lind the lateral surface of a cylinder.
8.

"*— '- -" -"•'-
4.

5.

«.

7.

67

Show how to find the volume of a cylinder.
Define : cone; right cone; frustum of cone.
Show how to find the convex surface of a cone.
Show how to find the volume of a cone.
Show how to find the surface and the volume oi the frustum

of a cone.

a Define: sphere; diameter of sphere ; radius of sphere ; great
circle; small circle; spherical zone; spherical segment; splierical
sector. .

9. Show how the surface of a sphere is found.
10. Show how the volume of a sphere is found. "
11. Find the total surface and volume of a cylinder whose height= 8 ft. and diameter of base = 6 it. ; whose height = 20 in. and

radius of base = 8 in.

12. Find the total surface of a cone whose slant height = 28 in
and diameter of base = 2 ft. ; whose slant height = 6 ft. 3 in. and
radius of base = 1 ft. 4 in.

13. Find the volume of a cone whose height= 18 in. and diameter
of base = 3 ft.

; whose height = 6^ ft. and radius of base = 2^ ft.
14. Find the volume of the frustum of a cone if the height= 16 m. and radii of bases = 8^ in. and 6 in.

15. Find the surface and volume of a sphere whose radius= 8 in •

whose diameter = 8^ ft. ; whose circumference = 90 ft.

'

16. The volume of a cylinder is 80 cu. in. If the diameter is
2 in., what is the height?

17. The volume of a cone is 6 cu. ft. If the height is 3 ft
what is the area of base ? the diameter of base? the circumference
of base?

la The volume of a sphere is 600 cu. in. What is the diameter ?
19. The volume of the frustum of a cone is 40 cu. i.i. ; the radii

of bases are 3 in. and 2 in. What is the height ?
20. A cylindrical cistern 6 ft. in diameter is filled with water

to the height of 8^ ft How many gallons ?
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i

I' >!

th'.^:'r«X"iTVr;
'"'"' -"'"--^ - t in. and

the other.
^®*8^^* *°d diameter of base of

and il^-rp^,^ "' "° '»»"' "-<>» dian-ete™ a„ . i„.

»i» of polyhedral angle, 'Se^^d.f "^'T "' '«*». ""d
»«Iids. Show in any wlyy^^^t T''""

"''^« »™""
othe, « the ^^ I, tilZZ^^^j"'" -'»-'.

"k- «ige i, 2 ft ? wh^'^Jt 3'ft t 't.V"""''
"''»'

edge of a cubical vessel tw im " ° T ' ^^^w' must be the

» A pyramid is ^ITr.^Z^^'^. ">• ? «»0 "h- ?

letween the vertex a„d fttt T^'°'
*° *° '»»° "^ "-Mway

.ntire pyran.id and the ^'r^^^f^" "" ™"™- <" *"«

'.
"ra'^xstfk'^f'zrft'rf" '""--'»»'»•w.

eh. height ofasi^ir^t^^tjiltlrl—

n.n^ ";:r,t tivi^TiVf? i? ----
M the height rriixtrei:Tfr '.'''"•'' '""»««-''•
larger ?

"""^ " * "' "hat is the height of the

.ci..rnof«„,.r.uAMchT^i\zi:Lr:rr"'
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1. A stack of hay in the form of a cone is 12 ff i.ui. . o«

4vrr: .Ter : ts:ra\^Vp '« ''•

Ugh is the tree ? «) m.tU TtZ- " '"«*''• ("> "ow
«.e t„e « it, aJ^^^tTfetrtnt 1*^ *""" •"

coni, a th, t„,„k if 25% i, .Mowed L w«tl?
^ ^ "^^

that of the first? The voW ,«\ ^ *'""*" ^ «'«**^ «
5. The diameter of the mtoTL 274 ^ """f 'T ^ ^«** ^

and the diameter of the Zis 113 tir.f
^ *^"* °^ *^« *«^'^'

size of these three bodL ' " ^'"*- ^°"^P»" «»•

of the cube. Knd the volume
Fi-d the .urf<«e

9. The Winchester bushel is ISA in ,•». a;
What must be the dimenJ„si a^^kZt^T^ " \^'^^

10. How many lead balls OHil^T j " the same shape?

w^t It°^^:zt-:^:zz; --'-• ----- -
12. An iron ball .072™ in diameter weiizhs 1 fi«. w u

a baU of the same material LOS- in drameter ; '
'''^ ""

13. What is the volume of a cylinder whose surface is 84*» .nHwhose height and diameter are a. 1 : 2 ? (Let x =^ght

)
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PnotlMd
CI»riiin«Uoi«M«oooiiimoBpnwM«,iaai„„„_„j^ „_ . .

1. H07 «any feet Of lumber are there in a board («) 18 ft lomr8 in. wide, and 1 in thick ? /am a « 1 W^ .i
^^

thick ? /«Vl2 ff «7 I LV ^^ ^- ^°°ft ® »n- ^ide, and * in.

3 ifW in
••

"ii
"^' ^ "• ^^*' »"^ ^ »"• ^^'^kf (rf) 15 ft

* !:;: twfi? "• "'* ** ^'^'^ ""'' ' ^ -<»« »* *^« o«»er, and

/«fi^r.T^ ^f* °' ^'*"^' °* ^'°»«l '««* "« there in a plank(a) 10 feet long, 8 in. wide, and 2 in. thick ? (b) 14 ft 2 in lo^

^i^M^r ^*^-*""^^ (^)i^^t9i„.ioir4ti;de:::^'

a Knd the cost of I860 ft of inmber at $22.60 per M.

19« A 7 '^l ^^* °^ ^""^^' ^^ i* *»ke to w^e a sidewalk

three-by-fottt sourtling, IS ft long.
'

t A room 18- X 10' 6- X 9' hu thw, window^ e«h «' X 3i'

Tl.f^t""' r"" '*' '^
*

'•
H"" "«°y •>•"««• of lathJ -will »

roof mt"5r tT""" « ""o"*"*
'"• '* *»^« *° ""K" » double

8 A houM is 48 ft long, 36 ft 8 in. wide, and 28 ft high to the

1°^ X 4 (^T *7"fr''
'"' **' ^ '' »"* * doors, l=h

i;.'^j^^:i^:erorsMi^r^^Lt'rat'r^



GEOMETRY AND MENSURATION. 61

1. A barn is 60 fi by 30 ft, and has a half.pitch roof Howinany feet of inch boards in the two gables? U^m^f^Zlumber in the floor covered with planks 1* in. thick ? ^
widctiffrarhi^hr ^" ^ ^"^ '' '^ '

'- ^-^' « ^^ ^ ^-

oft.?r ^^ ""PP^^'i^" *hat a cord of stone will make 100 en ft

4 ft ,3 m. high, and 28 in thinV 9 h««,
** ^u o in- long,

for the wall- of - 11 V
""^ ""^^y ^°^ are required

21 ft fi f! % f"" ''^*^' ^^''^^ "^^^^'^ i« 36 ft 4 in W
4 How nl '

"^^^ "• '^'^^' *'^ "^^^ "^'-^ 20 in. thick ?

''

5 At $1.20 a perch, what will it cost to make a wall 6 rd lone3* ft high, and 30 in. thick ? ^'

«. How many cords of stone will it take to build t},« «.w. ^

waUs to be 24 in. thick and 7 ft high ?
^ '

In this estimate no allowance is to h* ma^o *
* ^ * *'

that wUl be required to build the wall* mots^ iV
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1. A house with gable ends is 60 ft. long, 40 ft wide, and 25 ft.
high to the eaves, the gable being 18 ft. high. There are 18
windows, each 6 ft. by 4i ft., and 4 doors, each 7^ ft. by 5^ ft.
The walls are 12 in. thick, (a) By exact measurement, estimate
the number of bricks which were required to build the walls
allowing 22 bricks to the cubic foot, (b) Find the cost of the
bncks at |9.76 per M. (c) How many bundles of shingles did it
take to cover the roof, the shingles being laid 4^ in. to the weather ?
(d) How many square feet of boards did it take to lay the double
floors, not allowing for partitions ?

a. A room is 18i ft. long, 14i ft. wide, 9 ft. high. There are 3
windows, each 6 ft. by 4i ft., and 2 doors, each 7i ft. by 6| ft
(a) Find the cost of the boards, J in. thick, for a double floor at
16.60 per M. (b) Making allywance for ^ of openings, find the
cost of lathing the walls and ceiling of the room, reckoning 14
laths to the square yard, the cost of laths 60/ a bundle, and the
cost of laying 40/ u thousand, (c) Cost of plastering at 18/ a
square yard, allowing one-half the area of the openings, (d) Esti-
mate the approximate number of rolls of paper that will be required
to cover the walls, allowing 3 rolls for waste in laying. («) How
many yards of carpeting 27 in. wide will be required for the floor ?

3. What is the cost of a rug 3^ yd. by 3 yd. at 76/ a square
yard, together with a border 18 in. wide at 62|/ a yard, the
comers for the border to be counted twice, on account of wa^te in
making ?

4. How many yards of carpet J yd. wide will be required for the
floor of a room 16 ft. 3 in. long, 12 ft. C in. wide, if the strips are
laid lengthwise, and there is a waste of 4 in. in each strip in
matching the pattern ? How many yards are required if the strips
are laid across the room ?

5. Supposing that the above room is 9 ft. 6 in. high, how many
rolls of paper will be required for the walls, making no deductions
for openings ? At 30/ per square yard, how much will it cost to
plaster the wails and ceiling, no allowance being made for openings^*
At 6/ per square yard, what will it cost to kalsomine the ceiling ?
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1. Aboot how many ton. of hay in a mow 42 ft long and 18 ft

fV ,^^ "* *" *''*"«' ^*P'^ *»' 10 ^^ ? (S«e Appendix.)

.
!*•

J'.'''^*^'
proximate amount of hay in a conical stack whose

height IS 18 ft and diameter of base is 16 ft
a Find the approximate amount of coal that can be put into a

bin 8 ft long, 6 ft wide, and 4 ft deep.

4. How deep will coal have to be in a bin 8 ft square to contain
^u tons ?

a. How high must wood be piled in a car 36 ft long, 7* ft wide,
to contain 20 cords ? ^

«L Find approximately the number of cords of stone it will take
to bmId a wall 1 mile 2ong, 4 ft high, and 2 ft thick. About how
much hme and sand will be required to build the wall ?

7. About how many gallons of water can be put into a cubical
tank whose edge is 10 ft ? About how much into a circular tank
10 ft high and 10 ft in diameter?
a About how many barrels of water will a cistern hold which

18 m the form of a frustum of a cone whose height is 8 ft and
the diameter of bases 6 ft. and 10 ft.?

9. How many pounds of fourpenny nails were required to lay
the jhingles for the house described on page 62, allowing 6 lb. for
laying 1000 shingles ?

10. In a wood-lot there were counted 384 trees whose average
height was estimated to be 40 ft and average diameter 8 hi.
About how many cords of wood and logs in these trees? Other
wood on the lot was estimated to amount to 30 cords. If wood
and logs are worth $3.50 a cord standing, about how much may
be paid for the lot considering the land to be worth $120, and
allowing a margin of profit of 25<^?

A^^h
,^^"* ^""^ ""^^ *°"' °^ ''^ *^ ^ P"<= into an ice-house

lo i"^'
^^ "• ''^^'' ^"^ ^^ ^*- ^'^^' '^^^^ »^^i'y of ice being

-yj ? How many square yards of surface will have to be cut to
get this amount at an average thickness of 9 in. ?
M. About how much will it cost to lay the shingles referred to

in Ex. 8, p. 60, a day's work being 1800 for a man, at f2.60 a day?
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1. I desire to have a stone door-step cut 6 a 8 in lonir 2 ft <ll«wide, and 8 in. thick. This is a workin., aZ • ?' *"*
iiuB IS a working drawing such as would

** given to the stonensutter. Esti-
n»te the cost of it at 60^ a cubic
foot

a. A man orders 2 Uocks made
in the shape of a rectangular solid,
each 1 ft 8 in. long, 1 ft. 2 in.
wide, and 10 in. high. Make a

w to be 7 in. long,

2^ in. wide, and | in.

deep. This cut repre-

sents a working draw-
ing such as is given
to the carpenter. Find
the number of square
feet of lumber re-

quired to make the

htock. Z. ^^r ""^" " 'W-'^g-*"'"?!' iewed from a «,lid

deei) M.k. J-
'"• '°°«' 2 ft. 1 in. wide, and 1 ft

in the JlgT ' ""* •» """y 'eet of waste a. i, u«d

tniet Make drawing, and And feet of lumber.
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1 I OTder of a carpenter a iMcking^nue 4 ft 8 in. long, 2 ft. 9
wide, and 2 ft high, the sides and oorer to be fitted as in the

in.

accom-
panying drawing,

ber in the ends is to be 1| in.

thick, and in all other parts

1 in. thick. Find the num-
ber of square feet of lumber
required to make the box.

Find the cost at If/ a square
foot and $3.60 for making.
How many square feet of

paper will it take to line the
inside of the box? How
many packages of tacks can be pnt into the box, each package
bemg 3^ in. long, 2/, in. wide, and 1/, in. thick ?

a. A man having 20 M. of box-boards desires to have them made
into boxes 34 in. long, 22 in.

wide, and 18 in. high. Make h» ¥iefi j ^^
a working drawingof the box
desired, and find how many
boxes can be made, allow-

ing 6^ waste of boards in

making. (Bds. 1 in. thick.)

3- I wish to order a book-

case such as is indicated

in the accompanying draw
ing. Estimate appro
mately the number of feet

of lumber required, the

boards to be | in. tliick.

Allow ^ of lumbes for waste.

Find cost of book-case, lum-
ber being 2|/ a foot, and
$10 for making.

4. How many ft. of lumber in your teacher's desk ? Make drawing.

ited
,,

aw-
[

xi- ff
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woA»g drawing, ^,„,i„, on,.kjr,rz::,*^^'^^

4tw<de. Aw/
*o (• eoiwred wttk

estimate the ammmf «* i l .
*

' " " ™*<^® °^ ^ood>*i,e cue amount of lumber required to build it Tf »n«^^ i
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4 ft fr."*"^ "^T '""* "• **••"« '" «* "'"'l^ ^h<«e diameter is4 ft. ^. ? m a circle whose diameter is 8 ft. 9 in ?

^ale of 1 in L J, l"'"'^'
represents a lot of :. n<i drawn on a

* What IS the diameter of a circle whose .r.a . 1 a. AV atI« the circumference of a circle whose area',;. A .,n., ,. v
4. What 18 the area of a sector whose ar ; i r- •)« »^

,. , .
. ,

,..!„' ia diameter of 10 ft. ? What is the are! „ ...o ,

'

ci,.le whose arc is 50'? whose arc is : . J": ^ /
'

^;:;

field 4 r'" "f'
'^ '' "^^ ^°"^- ^- '^ ^'^^ --.^^ aCrefield 4 times as large ?

<-^ • 'i a square

4/fti'^*'TnT.f'"'" " ' "• ' '"• ^°"»' « -^ '• '" -<'^' and

a The dimensioM of a rectangle are 48 yd. and 36 vd FinH

»Zt .?* *"' .*"»"»" °' » '""^ •>'
*«^-''-"

-.rj'ft ^Z^ PBrpendicala, o£ a right triangle are 120 ft.

»4^ ft'
«'«™fe"noe of a don,, in ahape of a h.n.,.phere i,

12. If the hall on the top of 8t PaiJ's Cathedral ie 6 ft „diameter, what wiU it „o,t to gUd it at 7, per ^1,1 iU'/"
weS,t"f\':^'":

"^
°'^T ™'^'" ** ">-> -i^' -^l ^ *eweignc ot a 6 m. cannon ball?

is JJo
"^

Wh^' 1* "^^* ^^'^^^^ " 3« ^^ «»d the opposite angleW30. What 18 the perpendicular? (See Ex. 11, p. 4?JJ

^
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1. A tree is broken by the wind 20 ft. from the ground, and the
tip touches ,t 3o as to make an angle of 30». What was the height
of the tree ? (See Ex. 3, p. 64.)

a. Find th« area of a rhombns whose diagonals are 80 yd. and60 yd. respectively. '

3. Find the area of a rhomboid whose sides are 60 ft. and 40 ftand one of whose angles is 46°.
**

4. The diagonals of a rhombus are 80 yd. and 60 yd. Find each
side and altitude. ^ '»na eacn

5. The diameters of two spheres are 6 in. and 12 in. respectively.What 18 the ratio of their surfaces ? of their volumes ?

wf" ^ ^ '"' ^" "^"^ *'''''®*^ ^*''^" *» *^a* it makes a 6 in. ball.What part was cut away ?

7 The diameter of a ball is 8, in. What is the diameter of a
similar one weighing ^ as much ?
a The three dimensions of a box are each doubled. To what

extent is its capacity affected?

9. The inside diameter of a hemispherical dome is 10 ft., and
the uniform thickness is 2 ft. If it costs |3 to paint the inside,
what ought It to cost to paint the outside ?
la The hour-hand of a clock is 4 in. long. How far does the

end of the hand move in 1 hour?
11. What is the radius of a circle whose ai-ea is ^ A. ?
12. What is the area of a semicircle whose radius is 10 ft ?
13. The diameter of a circle is 20 ft. What must be the side of

a square of equal area ?

14. The diameter of a circle is 30 ft What is the diameter of a
circle twice as large ?

^
15. A circle, a square, and an equilateral triangle have each a

perimeter of 144 ft Compare their areas.
le. Find the cost of concreting a circuhir plot 42 ft. in diameter

at 60/ per square yard, leaving in the centre a liexagonal space,
each of whose sides measures 3 ft

17. The height of the frustum of a cone is \ the height of the
entire cone. Compare the volumes of the entire cone and frustum.
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Fit !? J f* °^ * 'P^''* ^^°«« d^«ter is 40 ft ; 60 ftFind the surface of a sphere whose volume is 1000 cu. in.
a. What ui the diameter of a circle having the same area as ,.trwui^e whose base is 8 ft. and altitude 10 ft 9

* " *

a How many square feet in the surface of a spire which is in th«form of a hexagonal pyramid 80 ft. high, each side oTtse 12 f .

of 3 8^0 oS^ ",T '" wr ''' '*• ' '"• ^" ^'"-^^^^ »>- --^ tyot J,800,000 gallons. What is the height ?
5. If a stack of hay 12 ft. in height weighs 16.7 tons what isthe weight of a similar stack that is 8 ft high ?

17lV/b' WW ?,/*;JT "? '"• "'*^^' "^'^ ^2 ^- ^^-J^ -eighs

7. The Great Pyramid of Egypt was 480 ft. 9 in. high, and its^ was 764 ft. square. What was the area of its surf2eV Whalwas Its volume in cubic yards?
•*'idce r wnat

1 -5
/?°'^

*^t
"""^^^ °^ «^^°«I«» 4 «• ^ide to cover 1 so ft iflaid 3 m to the weather; if laid 4* in. to the weathe/. AUowing

^^rC. rr, "^r"' *^* p^'"^*^ «>«f o^ » building38 ft long, the width of each side of the roof being 26 ft. 6 in ?

Sid? of the :man::'^tf
""'^'^

* ^^ ^^* ^ '^^ ^-«*^ o^ '^

fieM 2^1tnra::^4r:i'^^
^^^^^ ^' *^« «-« -« « *

11. The longest side of a piece of land in the shape of a riirht.angled triangle cannot be measured on account of aT^^mp Wha^

^42^5^1^ ^^"^^'- '' '"' "^-*- sidetrUft'
U. Two persons start from the same place, one walkinir du«north at the rate of 3 miles an hour, and the other duH^'ft the

2ws' TthTvtth 1r/" T"" "•" '"^^y ^ ^' *^« -do
^
hours !» If they both walked at the rate of 4 miles an hour inhow long a time would they be 20 miles apart ?
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'f

'I,

V'i

a. If a round pillar 8 in. in diameter has 6 cu. ft. of stone in it

tHnV^^n 7°^
'""'^^^ °^ ^^^ ^°^ ***^'» ^^ «^««te of .06 in.thick will 1 ounce cover?

4. I have a rectangular lot of land 360 ft. long, 180 ft. wide

7wVl '* r.* «
'""*'" "^ *^*^ ^'' *° «^^ «^ *^« ^ouT comers ?

5. What IS the difference in length between a fence around theabove lot and one around a circular lot of the same size ^

square 10 ft. on each side, and its slant height is 80 ft. What isthe cost of painting it at 25/f ppr square yard ?
7. How long must wire .03 in. in diameter be to weigh a pound,speci^c gravity being 7.6 ? How many feet of the same wi^ma cubic foot make, allowing no loss for waste ^

« ^^ w»"

lon*^ 3^ It Z.'^'"^''
^"^^ """^^ ^ P^^-J in a cart 10 ft.

onS>f 1^ ^" u'
^ '°''**^'' * "°'^' *^« ^ood being of usual

Seltem r'^^^ ^ ^^'^ ^^^^ ^^^^ ^ *^- pUed^rosswise

9 What is the length of a chord which cuts one-sixth of tiie cir-cumference of a circle whose diameter is 18 in. ? (See Ex 3 p^ ^
10. A man wishes to make a circular race^jourse 80 ft wideexactly one-half of a mile long, measured in the centre Tt tfe t^k

Inquired the radius of the circular area inclosed, and also tle^aof the race-course.

11. Around the outside of an elliptical shaped garden whosegreater diameter is 60 ft. and whose lesser diameter if48 ft.,"he^IS a walk 6 feet wide. What is the area of the garden ? milis the area of the walk ?

woA ottirr *^^"°^T^"'
°^ ^^^' required for all the frame-work of the house in which you live; for all the flooring- for theboards which cover the roof, ends, and sides; bundles oVshLlesrequired; bundles of clapboards.

sningies



SECTION V.

BUSINESS EXERCISES AND BOOK-KEEPING.

atL^"*^ * '*^'^* ^°' """""^ '**^^^"^' ^°' °*^«' *hi°«« received.Stete the necessary parts to a receipt. Define receipt.
a. Write a due-bill for money ; for goods

clerk^WH.^'^*°v,iT^'^'' ^"^ * ^"^' °^ '^l^ ^«^iP<«d by aclerk. Write a bill for services. Write a statement Write a

bTr^firbm"
^^^ '"^- ^^-^'^-essarypartsofa

.J'IT T °''^' ™^'
""r*^'

*^ °'^"' ^°^ »°«*1«- Explain theuse of the terms "To order," "To bearer." How does a bank^eck differ from an ordinary order? What are the necessary

oTr tZT °' ^'"'
' ^^^^^^ *^° ^^^« °^ ^'^'^-^^^ -

5. Define the following terms
; draft; bills receivable: bills

payable; list price; net price; discount. Write and explain a
bill containing two trade discounts.

& Give examples of marking goods so as to denote the cost andseUmg price. Compute the per cent of gain or loss.

7. Define interest; compound interest ; accurate interesta What IS a promissory note ? What are the necessary partsof a note? Who is the maker? Who is the payee ^ What
different kinds of notes? Explain in full the difference betweena negotiable note and a non-negotiable note. What is an indorse-ment? Describe the different kinds of indorsements. Explain
Without recourse." What is the day of maturity? What are

days of grace? What is a joint note? What is a joint and
several note ? What is a collateral note ? What is an accommcv
datxon note ? Give examples of aU the above points.
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l.BtJ

I?

what^^Jf'^'Z^r'"^ <•' » not,, a,d ™,d„
for payment ? wtu i.^ i^ 1 '"'" '^'' "" ^^ "' S™"
leg.rhoUday ? M noSm."l "* r*"™" »" S»d.y or on a

i«l.«.t will be paid^d iTft . h ^ °°' 'P^'fyi'g OM
when? When iTa nrlol??

*'*'"'' "°"' >*»" »'««*

C^ "^^X^'bT. "f, r'^'^
°' '^"^ '- -=-»>»«»" and

>«nk. ^rted
. Tow U ™„° vZn*^* =°' '" ='»^'«'

Cn««.„ Unk noto of v.7 T ^ •'l.^
""')"'»'" D«ril„u<ui& noiea ot vanous kinds. DescHKa f».« xl j .

"l^iouBting notes at the bank. What ia Z!, h .fv""! °^ °'

money i, „„t paid when due ?
""^ *" ""^ " *'"'

B S!L1L'°l; "" """' """*8^» ""d mortgage notes

in'th?rrt:^T^'.-T^,r^-:f^p- -other
f-ign oou^t^. j^, OrawerrS^wr^wl ExplV

^»ij::;^^;Ta?xraae't;4e'rrni::;-rm making out the tax bills Trr««. 4.u- ^
""'"'"^"^e ot assessors

M Giv*. the different kinds of insurance n*.fino i-mium
: un<ierwrit.r. Give and exXn a i^r^w

^^^ ^^ ^'^
sarance and loss by iw ^ "^"^ involving in-



BTStNESS EXEKCI8U. n

bond.. Wl«t i. acoST r? ,
f^"""' **«"<« "to""" "d

bond, in a recent ne^J^;;,
^""^ *^ ""*«"'- <* »'ock.^

a. Give examples of bueinew done with a h-k^
-e.hn.nt.. Show the Ic, „, gain in^ "*

4. You buy of James Scott a oieep nf i<.«j *
"on<y, paying part oaA and giri^a n^fo!'.!;TT" "" *"

in 1 year with intereet. Before tl°„„.! f
'*^'*' *"»

payment.. Write the noTwUi,!. ""*""' ''°" ""*« two

•Glance dne at t^tytf th""""'""' '"" "«-*' «"

.check forpa^ent y^ZLltLa^"^ V".«"™-
^^^'o

th. oh«,k
. What becon« rf the „h«H

°
'

^'""^' ^'' »"
«. Wilham Robinson, irroeer nf \f„ .

Stacy 4 Co., of To«,n;,*;:irie^' wl r ' T^'^^
'"•"

with bill with fwn f«.^
«™^"««- Stacy <fe Co. gend the goods«n Dill, with two trade discounts, payment dup in ^ ^ l

discount of 2itt for cash Wrif« ^u ^^f^^^^ ^"® ^"^ ^0 days, with
J -J .

I y*»
lur casn. Write the order and the bill p^k;«decides to borrow the money at a bank Th ^l""

^^'•oson

Write the note that Kobinson^givL th^^k V"! ,^^^ "^°°^y-

check that Robinson sends to S^y & Co tJ!"^ *u'
^^"^'^

in busines^ before th« w^ • I^
^ f ^u^wse Robinson fails

«on that '^^oZ'Zlt^Z'VitZ'n^'"-'^
;»n.. on the doUar, what .um doe. tLe lltiStrHr''' f.f anything, do St«>, 4 Co. l«e by the faljuref

""""'

P^bietlrS'™ I'^rltof'tr
'^'*"'""'" -^ "^^ "

-.onnt. „, capital inZ^ "''"' "' ""^ '*''°-" "* "i*"*"'



74 OBADBD ABITHMBnO.

Tie foUowing outline indicates the cash tnuisactiona of a eo«ni:«,hardware merchant

:

-""w^jhods oi a oountiy

Balance,

Sept.1

— 2 —
Sell,—

8 lb. nails,

7 '< «

1 carpdt sweeper,

— 4 -
Buy,—
3 lb. cheese,

2 lb. Boston biscuit,

1 gal. syrup,

3 doz. oranges,

6
Sell,—

3 chisels,

4 com brooms,

3 wooden rakes,

2 iron rakes,

-- 6
Buy,—
2 lb. Java Coffee @
3 lb. Formosa Tea @
2 cans Cal. pears @
1 bbl. St Louis flour,

7
Bahmce and go on.

r~. — ^
Sales to date,

10

— 11
f200.00 Sell,—

2 clothes driers, 1.35
3 doz. lamp chimneys .95
6 balls twine, .3^
4 spades, j^g

-12

.00

.04

2.38

Pay gas bill,

.18

.14

.85

.42 '

— 13
9.35

Sell,—

2 doz. hoes, 3.75
1 " I>over egg4)eater, 1.60

-14 ___
Buy 1 pair rubber boots, 1.87

16 .

.66 Sell,—

•28 2 shovels,

2 doz. quart cans

3 large tubs,

— 17-

.46

42

1.16

1.83

.92

.34

.76

.36

Buy,-
16 bu. oats,

1 ton Eng. hay,

— 18-

.56

21.76

6.76 Sales to date,

— 19— 86.60

Buy,—

.
3 pair overalls,

43.76 1 rubber coat,

20

.75

6.26
-LU 20Pay Store rent, «2.60 Sell 3 coal sifters, ^

it ^^^J""^^ ^^ *^* ^* P*rt °^ *h« account appears asIt IS written by the merchant in his oaah book.
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Cash on hand,

Buy,—
100 bbl. apples,

200 lb. Vt butter,

•192.00 Buy 2 cd. oak wood, 6.33

1.60

.24

SeU,—
3 gal. P. R. molasses, .58
12 lb. Mocha oo£Fee, .32

Pick over my apples and find
20^^ of them worthless.

Sell 20 bbl. at a profit of 30*
and the rest at cost

Balance and go on.

Pay int. on f300, 6 mo. 16 da.

Sell,—

26 bbl. apples, profit, 40^.
«0 lb. Vt. butter, profit, 2B%. ^^^ «^ ^^
3 bottles chow-chow, .86 ——

I keep 20 lb. butter for home,
and seU the balance, profit,

7.20

Pay water bill, 12.00

Sell,—

40 bbl. apples, profit, 25%.
60 lb. Vt butter, profit, 33^%.
6 cans CaL peaches, .35

SeU,—
2 bbl. OgiWe's flour,

3 quarts cranberries,

6 cans tomatoes,

3 lb. currants.

6.25

.13

.16

la

Give a poor family, 10.00

Collect int on f240, 6 mo. 10 da.

Bales to date, 43.76

SeU,—

H lb. sage cheese,

8 doz. B. I. eg^
M
M
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^"^rt^,"^-^—i."''"--
Cash on luttd,

A owes me,

I owe B,

A works for me 5 days,
And I sell him,

2 lb., Fonnosa tea,

3 « Rio coffee,

4 « Makiga raisins.

•230.00

53.70

12.76

1.76

.63

.32

.18

Sell,—

3 bbl. Minn, flour,

^ lb. B. H. sugar,

10 gal. vinegar.

Buy of B,—
3 pairs bn^rans,

2 « hMiie8» slippers,

5.76

.06

.20

Sell B, 2 bu. N. S. potatoes, .92
Andbuy of him,

3 pairs children's shoes, 2.13
« « rubbers, .'65

J " <^ boots, 3.26

Pay blaoksmith*s Wu| 23.60

Sell
: 16 lb. Rangoon rice,

26 gal. kerosene,

3 lb. Dutch cheese,

23 pkg. flower seeds.

Sell A .17 lb. buckwheat,
2 doz. eggs.

.09

.11

.22

.08

.06

.24

1.76

1.26

Btty,~

3 boxes steel pens, .62
2 reams note paper, 2.50
f> pkg. stamped enwlopes, .76

BuyofB,—
2 pairs ladies' gaiters,

1 pair rubber boots,

Sell : 6 lb. butter,

7 lb. sage cheese,

3 gal. syrup.

3.63

3.25

.28

.18

.76

Sales to di^, 22.15
Buy 1 wheelbarrow, 2.60

A briofi me,—
3 loads gravel, .^

And buys,—
1 bbl. Ogilvie's flour, 6.13
2 gaL N. 0. molasses, .68
3 bags Indian waa^ 2^7

Sell
; 3 lb. crackers,

12 lb. Mocha coffee,

3 boxes sardines,

5 « mustard,

4 doz. lemons,

Sales to date,

.14

.30

.68

M
M

3S.4S
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pleMe:
-«wiuiw oi a and B, using any names you

Cash on hand,

A owes me,
I owe B,

SeU,—
3 bu. apples,

2 bbL potatoes,

BO lb. B. H. sugar,

Buyof A,—
3 loads loam,

® " gravel,

3 cd. oak wood.

A pays me.

And works 3 days.

Sales to date.

IpayB,

Buy,-
28 gal. vinegar,

12 bu. oats.

$137.50

28.75

13.50

SeU,-

8 lb. Formosa tea,

12 lb. Mocha coffee,

3 doz. bananas,

.80

1.85

.04

1.25

.88

5.25

Pay gas bill.

.62

.30

.42

7.38

Buy of A,—
2 tons Eng. hay, I8.75
3 cd. chestnut wood, 5.25

And
I lend him, 5.00

12.75

1.75

62.50

Sales to date,

Pay tax bill.

27.90

27.62

13.50

.12

.55

Sell,—

6 gal N. 0. molasses, .62
22 lb. St Albans butter, .30
3 " raisins, .jg

5 " Ihitch cheese, .23
6 doz. Florida oranges, .60

a. What account books have you used m d is section ?a Show by example the advantage of having a ledger in whichaccounts may be posted.
^ **

sidl/"WW°! ^
"^^

T''''*'
^^* '^^-^^ »" ^^^ on the debitside? What Items are placed on the credit side

9

wiLr?*Ww'''''.^^f/" '^' ^"^^'^ "^'^ '^^ theywritten? When « a trial balance made? What does it show?
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Kotot of tmuaotiona for daj book tad ledgw •

M<Ue.onUnd, ,i24a.« SeU for ca.h;2 lb. Upioc, .08*" "" 2 boxes gelatine, .15

Cash u

A owes me on •/,

I owe B «

50.00

4406
18.00

^ —

'

•Aw
10 lb. boneless cod, .oS

IsellConV,—
* bbl. Ogilvie'B flour,

10 lb. Bio coffee,

8.60

.36

SeU A
: 2 lb. Cayenne pepper, .45

2 lb. Eng. breakfast tea, .75
2 " pimento, .25

8ellC:101b.Bangoonrice,.07
20 lb. Scotch oatmeal, .04

And he pays me, 8.00

Sell for cash : 3 dox. eggs, .28
2 lb. rice, iq
5 gal. kerosene, la T
21b.raisimi,

^
Jj

^ P^^ °^«>

Buy of C:26.yd. sheeting, .oo" ^^^^;^^j||;____
12 yd. drilling, .15 C works for me 3 days,

And I pay him, 15.00 "

A pays me.

20.00

30.00

20.00

Sell C
: 2 boxes mustard, .25

2 gal. N. a molasses, .66
6 lb. best currants, .08
4 cans best Lima beans, .16

And
He works for me 2 days, 1.76

And furnishes,—
200 ft. sodding, .02

SeUC,—
10 pkg. yeast powder,
25 lb. salt pork,

i ** nutmeg.
And he sells me,

2 cd. chestnut wood.

1.75

.10

.12

1.10

6.76

SeU for cash : 6 lb. prunes, .10
3 lb. saleratus, .og
3 boxes blacking, .15

Buy for cash,—
1 pair brogans,

2 cords wood,

A's account is settled with cash.

2.26

6.76

Mdse. on hand at the end of the
°»onth, 1400.00

onthlTii°'
^^^^ *"^ ^'^^' '°' *»»« «^^« transactions is rivenon the foUowxng four pages. Copy and complete the a<;^oun;r
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^7 Book.

Winnipeg, January 1, 189^

Mdse. on hand.

Cash «

S Amos Latcrenci owes me on •/„

4 I owe Hamilton Brown, ««

Charles Smith,

To 4 bH. Ogilvie'sflour,

" 10 lb. Rio coffee,

5

Charles Smith,

^y 25 yd. sheeting,

" 12 « drilling,

Dr.

C.B. 4. To cash on »/,

Amos Lawrence,

By cash on •/,

4
I

Charles Smith,

To g boxes Keen's mustard,

" S gal. N. O. molasses,

" 5 lb. best currants,

" 4 cans bet



BOOK-KEEPINO.

I>«7 Book.

81



m

H

I

f:i ;

If 1

m

1^1.

S2 OBADED ARITHMETIC.

i !L

. _^^.

^5

<-<9»



BOOK-KEEPINO.
88

^§S
•^t^ 00

"N *i«J»J«l

MO

I

r

1 ... 5 s

§§^ §
i^iq^

SJ

•N »«t "^l 9» 9l

^ <•
*•

£

Sheet

Jan.

SI

.

1^
s

9
.8

I?

s ••§

^. . . .

lid

A*
®» «Q 00 «5 Oo

e
Q •a -

e



84 obaded arithmetio.

.uJr„kta1^;;»:--','''"'"*'°"-'"^« '» p~p«'o™
Mdse. on hand,

Cash «
fSOO.OO

42.00

Sell A. A. Evans,—
15 gal. N. O. molasses,
4 lb. Formosa tea,

Sell for cash
: 1 doz. oranges, .25

JJ doz. lemons, 20

.60

.75

.25

.1'

5.00

6.00

.80

Sell Hiram Carter,—
2 lb. Vt. butter,

4 " Persian dates,
And he lends me,

A. A. Evans pays me.
And I sell him,—
2bu. potatoes,

Sell Hiram Carter,

3 lb. Rio coffee,

1 box sardines,

3 lb. Smyrna figs,

10 lb. B. H. sugar,

And
He works for me 2 days, 1.87

And brings me,

2 loads gravel, §3
Buy for cash : 10 yd. cali^^T^
16 yd. drilling,

20 « sheeting,

Sell Hiram Carter,—
3 lb. currants,

1 bbl. Ogilvie's flour.

And
He pays me on •/„

And brings me,
Ij cd. chestnut wood.

A. A. Evans pays me,

Pay cash for,

4 pairs brogans.

.16

6.75

16.00

6.00

~20M

.25

.50

.20

.08

Sell David Grant,—
2 doz. bananas,

3 gal. P. R. molasses.
And he brings me,
25 gal. vinegar.

Sell for cash,

2 lb. cheese,

3 " nails,

4 gal, oil,

3 boxes mustard,
2 large tubs.

.50

.65

.19

.20

.12

.15

.22

.92

Sell A. A. Evans,—
2^ lb. Mocha coffee,

8 " Rangoon rice,

4 " Malaga raisins,

.12

.08

.32

.10

.18

Hiram Carter received from

_J^!.^lVc_________mo
Sell for cash: 2 bottles olives, .83

6 lb. lard,
jg

3 doz. eggs, '24

2 gal. syrup, 72

68&00
Mdse. on hand,
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^om the following items make day book and ledger accounts :

C^honhand, $296.45 Sales to date, oOOonMd«e- " 1275.80
^^'^

?,°''«^' 76.67 SellC,-
C owes me, 2q4« ku

[

^^-^^ o boxes sardines, go
Sell A,—
60 yd. French print,

Buy of C,—
260 ft. pine lumber.

Pay A,

.22

.08

Buy of A,—
7 cd. chestnut wood. 6.75

10.00

Sell C,—
H lb. Y. H. tea, .70

Lend C, 44.62

Sell A,—
20 yd. delaine,

SellC,

70 yd. Waltham sheeting, .09 ^^^ '° ^'«'

Cash sales to date,

.23

129.76

61.17 Buy of A,—
10 pairs kid boots.o^^f^r^^^^^^j;^ ,rrz^,

Sell A,—
25 yd. broadcloth,

3.25

2.25

2.75 Buy of C—
100 spools Clark's cotton, .05 1* tons English hay, 22.60

Buy for cash,—
60 lb. Y. H. tea,

2 doz. bananas,

10 boxes sardines,

10 " mustard,

20 lb. raisins,

3 large tubs,

6 washboards,

60 doz. clothes-pins,

10 lb. saleratus.

.80

.09^

Sell A,

—

.60 6 boxes sardines,

.42 60 lbs. B. H. sugar,

.76
- —

.62| C's acct. is settled with cash.

.16 10 per cent off,

1.26 -
.60 Sales to date,

.06

.15 Mdse. on hand,

127.83

2000.00

IS I
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Items of transactions

Cash on hand,

Mdse. on hand,

Horace Hood owes me,
I owe Geo. G. Gates,

for day book and ledger ;

$300.00 Buy: 200 arbor vit«,

6 lilacs,

4 deutzia.

800.00

83.76

13.60

.02

.28

.38

Buy of Geo. G.Gates,—
3 Lombardy poplars, 2.16

^uy,—
6 purple beech. .75
7 lindens,

1.38
4 golden elms, .76
6 moss rose. .60

Sell Geo. G.Gates,—
3 lb. Formosa tea,

And buy of him,

8 Austrian pine,

2 Canadian yew,

Paid Isaac Hart,

.76

.86

.95

Sell Horace Hood,
100 lb. B. H. sugar, .06

Buyof Geo. G.Gates,

—

2 Swedish junipers, 1.38
6 mountain ash, .75

Buy: 2 Col. spruce,

6 maples,

30.00

1.08

.66

Sell Horace Hood,—
2 bbl. St. Louis flour,

Buy,-
"

8 neckties,

4 doz. collars,

6 pairs cuffs.

6.88

Buyof Isaac Hart,—
100 lb. Mocha coffee,

Buyof Geo. G.Gates,

-

3 European larch,

2 Wisconsin willow.

And pay him,

Sales to date.

.38

2.62

.42

.30

,

Buyof Geo. G.Gates,—
3 Norway maple, .90

And sell him,

_ 10 gal. N. 0. molasses, .72

Biiyof A. M.Eaton,—
^

3 ton English hay, 19.75

Sell Horace Hood,
4 lb. Eio coffee, .23

And he works for me 3 da., 1.76

Buy of Geo. G.~G^te^
2 Japan maple,

2 snowball,

1 Polish juniper.

1.16

.38

.92

1.12

.62

10.00

Buy
: 2 pairs brogans,

2 spades,

2 rakes,

1 sickle.

Sales to date,

22.76 Mdse. on h^nd^

2.37

.88

.62

.68

72!96

1000.00



BOOK-KEEPING.

Items of transactions for day book and ledger
Cash on hand,

Mdse. "

A owes me,

Bills receivable,—

$50.00

675.00

100.00

JNote No. 1, 200.00
I owe B, 125.00

Buy of A,

2 tons Franklin coal. 7.50
1 cord pine wood, 6.00
1 cask lime, 2.00

SellC,-

1
15 lb. B. H. sugar, .08

1
And buy of him,—

10 doz. eggs. .20

Sell for cash,—
10 lb. rice, .10
3 doz. eggs, .25
2 lb, coffee.

.30
2 gal. cider, .20
6 boxes sardines, .40
1 iron rake, .90

Rec'd int. on bills receivable
Note No. 1 for 8 mo. 15 da!

Paid B on acet.

Sell A,—
10 gal. N. O. molasses,

1 bbl. Ogilvie's flour,

10 lb. raisins, .15
And he pays me, lo.oo
And works for me 7 da., 1

25.00

.70

6.60

Pay cash for,—
1 clothes wringer.

Sales to date,

Sell C,— ~~

3 doz. Floritia oranges,

i lb. tea,

And have of him,

2 bu. potatoes,

_ 10 gal. vinegar,

Sell for cash,—
3 lb. raisins,

2 " chocolate,

3 " cheese,

10" butter,

2 brooms,

1 sieve,

2 pair brogans, 2.6O

Credit C with 2 days' work, 1.50

Settle A's acct. with cash.

Sell C,—
3 lb. Rio coffee, j25
2 " tea, jQ
1 box mustard, .20

And credit him,

i cd. pine wood, g.OO
1 bbl. onions, g.OQ

87

6.50

50.00

.50

.70

.90

.20

.15

.25

.20

.30

.50

.75

Settle B's aeet. with casli.

If

76 Mdse. on hand, 700,00
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Items of transactiona for clay book and ledger
Cash on hand,

Mdse. «

A owes me,

Bills receivable,

Note No. 3, ^^
Bills payable. Note No. 7, 260.00

25.30

•80.00

790.00

15.00

160.00

I owe C,

Sell B : 2 umbrellas,

20 yd. French calico,

12 " gingham,
And credit him,

2 days' labor,

3 loads loam.

1.25

.15

.18

1.65

.75

Pay tax bill. 17.50

.10

.15

.08

.90

1.76

.30

87oo

Sell for cash,

25 yd. sheeting,

10 « driUing,

6 papers pir

2 pairs slippers,

1 pair brogans

2 boxes collars,

^^
Sell B

: 12 yd. delaine^ ^20
2 pairs rubber boots, 3.00
3 doz. handkerchiefs, 1.75
6 boxes blacking, J2

And he pays me, 5.00
And brings me,

i ton Eng. hay, 22.50

Pay on Note No. 7, intTfo^

3 mo. 16 da.

Buy of C,—
6 wooden rakes,

1 lawn mower,

A pays,

And buys,—
2 pairs sandals,

1 pair slippers,

Sell for cash,—
2 spools silk,

10 papers needles,

2 pairs kid gloves,

1 boot-brush.

Collect int. on Note No.

__7 mo. 20 da.

A buys,—
10 skeins yam,
1 pair blankets.

And pays,

.45

11.25

Too

M
.85

.06

.08

1.12

.45

3 for

.26

3.75

3.60

Sell for cash : 1 parasol,

6 pairs hose,

«uyofC: 2 plow.points,

1 wheelbarrow.

And pay him.

Sales to date,

1.76

.30

1.10

3.50

5.00

2L73
Pay cash for : 2 shovels,

1 spade,

SelFB 3 pairs overalls,

2 doz. horn buttons,

4 skeins coarse thread,

U't I

Mdse. on hand,

,95

1.16

TJE
.12

.09

moo



BOOK-KKEPING.
89

Items of tauiMctions for day book and ledger
Cash on hand, ,^80.00 .^^.ors of T's unsound finan-Mdse,

A owes me on •/

I owe C »*

Buy for cash,—
1 overcoat,

10 boxes collars,

2670.00

700.00

250.00

1000.00

17.50

.35

Sell C— '

2 tons Franklin coal, 8.60
And pay him on */, ioq.qq

Buy of A,-—
~

10 bbl. Ohio flour, 8.75
And he pays me on •/, loo.OO
And sell him,

Ij tons English hay,

Cash sales to date.

Buy of B,—
10 yd. flannel,

SO « French calico,

And he pays me on •/

Buy for cash,—
3 straw hats,

18 cravats,

10 bu. potatoes.

Cash sales to date.

Buy of A,—
6 gal. molasses,

SellC,—

2 cd. chestnut wood,

.75

.20

1.15

.60

7.75

cial conditio., nduced me to
write to him t» i I would allow
him 30% for an immediate
settlement of his account. He
brought me at once a note for
160 which he held against
Hiram Cook, and cash to bal-
ance^ (Write the note.)

Sell C
: 2 tons hard coal, a75

2 bbl. Roman cement, 8.00
1175 ft^lumber, $20 per M.

Buy for cash
: School booksTe^QO

2 bottles ink, 5Q
2 reams note paper, 1.75

A gives me his note for #200^
and $50 in cash.

Cash sales to date, ^160^
Sell C

: 7 cd. pine wood, fi^so

3 bbl. lime,
2.50

l^ton Lehigh coal, 7.25

A worksfOT me 3days, 2i26

BuT^FaTioI^;^ ^
50 lb. B. H. sugar, .094
5 doz. Messina oranges, .30

Paid cash for: 6 pr. overalls, 1.75
6 pr. brogans, 2.OO

Cash sales to djte, go^oo

Md^^T^^T^i^; 300000



90 ORADBD ARITHMETIC.

Items of transaotions for day book and ledger

:

Caah on hand, $200.00 Sell Caleb Snow,-
Mdse. « 300QQ
Albert Scmers owea me, 30.00
Byron Waters " 40.OO
I owe Caleb Snow, 15.67

Buy : 100 lb. butter, .24; 40 bbl.

apples, 2.60 ; 10 wooden rakes,

.46; 10 bu. oath, .62.

Well Dennis Rand : 1 bbl. Bakers'
flour, 6.33; 6 lb. butter, .28.

\nd he works for me 1 da., 1.62

Sell
: 16 lb. butter, profit 25%]

4 bbl. apples, profit 10%
;'

13 bu. oats, .60; 6 lb. tea, .75.

Albert Somers settles with 10%
discount.

26 lb. butter, profit ^<^.
And have of him
2 days' labor, 1.75

And cash to balance the butter.

Dennis Rand works for me
3 '^ays* 1.76

And buys,—
2 gal. N. 0. molasses, .72

Dennis Rand pays
And buys,—
5 lb. butter, profit 16|%.
2 bu. oats, " 8/.

5.00

Sell Caleb Snow,—
20 lb. butter, profit 12^%.
10 bbl. apples, « 25%.

And pay him on •/, 8.75

Balance cash.

~

Sell Caleb Snow the balance of
the butter at a profit of 20%.
Ten per cent of the remaining
apples being worthless, he
also took the balance of them,
profit 20%.

Buy
: 12 yd. muslin, .23 ; 17 yd.

drilling, .18; 3 rms. note paper,
1.76; I doz. pen-holders, .50;

1 doz. lead-pencils, .40.

Dennis Rand works for me
2 days at i.gg

And buys 10 lb. B. H. sugar, .07

Buy: 6 lb. starch, .08; 3 pairs
gloves, .75; 2 inkstands, .42

;

1 pair rubber boots, 2.38.

Buy
: 15 lb. veal, .15 ; 10 yd.

flannel, .26; 15 doz. lemons,
•22; 12 doz. collars, .26.

Sell
: 10 lb. butter, profit 33^%.
6 bbl. apples, « 6%.

After selling Caleb Snow 1 bbl.
Ogijvie's flour, 7.00; 4 lb.

Formosa tea, .75; his account
was settled with cash, 10% off.

400.00Md3e. on hand,



SECTION VI.

Mlaoallanaous BseroisM.

fijje"^:"
•""""' "" ""' •" "'° "•"•"""» »i«"« the aid of

7. 38 sq. yd. @ 24/; 8 hhd. @ $8.45: 18ft cd (d «(! 10

9 lV,t'^f[rTA''^''^ «Sat.@17?;!8ro;.^.0..
9. 124 lb. @ 6i/; 465 @ 42/; 18J mi. @ $1..% • 74 vd ra -{«'

l\ 48r®^''o^;
28pwt.@16/; 18cwt.|.^1.40; IsVr @®^;oJ-

11. 48 doz. @ 26/; 28 qr. @ 34/; 2n T ^, «4 in. ra i >T- "^"

14 6 T"2o1lb*V
''/'"«®''^^ 6.5T.@l4.75 8t/d'(|l7';;

,!" ?o , ? . "'"^^ ^* *^ ^ '°"
5

a* ^6.75 a ton.

M OS h ? C
^*; "^.""^"^ "' ^^ " ^"''^

' ^* «6.75 a cord.

17 18 T r ^: . r ''
I'

^^^ ^ ^"^^^^
5

at 36/ a bu.

II 68 Jil r' ' 1 '^ "' ^^^ " *""
' "' ^^-2^ ^ hundredweight.

19 1? A I ^
. T/oo '

''^ '^ ^""^'^
'

^* 12/ a quart.
19. 17 A. 40 sq. rd. at $28 an acre ; at $6 a sq. rd

II Tr u-
« «^^«7^"er at 42/r a pound; at $35 a'hundredweight

22 23 nt .
' f r^''''

'* ''^ " ^"^^^^
'

^^ 22/ a peck. '
22. 23 qt. 3 gi. of oil at 18/ a quart; at 60/ a gallon.
23. 18 gr. 8 doz. pens at 80/ a gross ; at 8/ a dozen.

25 28 Tm « ^""V
'""''

"l"^^^""
"""«^' ^* ^*>^^ pennyweight25. 28 rm. 6 qr. of paper at $1..50 a ream

; at 15/ a quire
26. 16 perches of stone at $2.40 a perch ; at 10/ a cubic foot.



92 GRADED ARITHMETIC.

1. Write a series of numbers beginning with 3 and increasinirby a common difference of 2. What is the 6th term? Wr!Je fseries be.mmng with 27 and decreasing by a comml dilreL

rrSetrLrLr
''''''

''
"'"^"-'^-' ---*^»- ^^^

2. If the Ist term of an arithmetical series is 10, and the common difference s + 4, what must be added to the It term to ^Jthe 2d terra ? to give the 4th term ? to give the 7th tPrm ? T*the 8t term is 21, and the common differefclis 1 3 whTis the^^h term ? Make a rule for finding any term of a'n' Z^Ll^^^

dinerence is 6 What is the 4th term ? What the 9th term 9
4. Letting/=lst term of an arithmetical series, rf = c^i„„,ondifference, and „ = nuniber of t^ms, find I, or last term of seT's5. Find I of an arithmetical series if /= 10 rf

- 4.« „ _.

«

IS '^ '^ ^ ^"*h^«ti«al series of which/=8, /= 38, n= 7
^
a Find n in an arithmetical series of which /= lo, '/Lss,

sTrrms
'

If thl1 '' " '''"' '^ *^' ^''' 3 *«^"^« ? «^ the firsto terms .'• if the series consists of 8 terms, what i«, fh« a^«

Hlf ^n-''\'°" ^^ ^^'^ ^^' '^^ -- o^ the ser s% S
,7 rr/". ^^ *^' '^"^ °^^ arithmetical series.
io. It / of an arithmetical series =^8 d — ^ « —a i...«

What is S, or sum of the series
' "' '^- ^' » == «, what is I ?

did ho «™ive fo, the'a». day . H„: ^oUn JS^
*"' "^^' "'^*



MISCELLANEOUS EXERCISES.
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term,youmultiDlvthe1«f7 u *^« ^*h *"» ? To find the 6th

terms, .=iL j^' 1!?^ ^ ^T""'""*!
x^™'. » = number of

a {nageo.e.rica,.He.V=6;;=4!;ri^'-
^„"A^9. In the geometrical series, f />• as fji « "

,

equation S= "^ ""-^ „> ^>'—

/

10. In a geometrical series,/= 6 r-4«.-fi ti-j, ^.
11. A man agreed to wnrV in /' '^-'*' «= 8. Find /. Find -S.

have 5 cents thffirst dav In 1 ^ T ? """^^'^^"^ *^^* ^« «h«"ld

ingday. Whatdid hiJ- .T^^'
*^" *™"""* °" «^^ ««cceed-6 «a,jr. w nac am he receive on the tenfh «lair 9 u

12. If a child receives %X on his 11 W-Ih.
"^

'"T''
'" "'^

'

succeeding birthday receives 3 tin^l
^>[*J^day, and on each

year before, how mlhwm he rp!
"^^ "" ^'^ '^''^^"'^^ ^'^^

la-What^inTrooTltltToT-'^^^^^^
annually ? J^®^" at C% compounded

«'„r4Vic:t tit: "^^n
"-' ™""'' ""• ^^ -"



94 GRADED AUITHMETIC.

1 If I mix 3 lb. of sugiir worth 8/f a pound with 6 lb. of sujrap
worth 6/f a pound, what is the mixture woi-th a pound ?

2. A mixture of 20 bu. oats @ 35/, 30 bu. oats @ 32f, 25 bu
cracked corn @ 50/ is worth what per bushel ?

3. A grocer has two kinds of sugar, which he sells for 6/ and 9/
a pound. How many pounds of each may he mix together that
the ^. nolo may be sold for 8/ a pound? How many pounds of
each may be mixed with 10 lb. of 12-cent sugar that tlie wholemay be sold at 10/ a pound?

4. In what proportion may tea worth 50/, 65/, and $1 a pound
be mixed that the whole may be worth 80/ a pound ?

o^*,u
^^"^ ''"'*'^ ''°*^^® '''°''*^ ^^^ ^ P°""*l "^»st be mixed with

25 lb. of coffee worth 32/ a pound to make a mixture worth 35/
a pound ?

6. How much sugar worth 6/, 7/, and 9/ must be taken to make
a mixture of 100 lb. worth 8/ a 'pound ?

7. How much water must be mixed with vinegar worth 40/ a
gallon to make 50 gal. worth 30/ a gallon ?

8. A silversmitli wishes to make a dish weighing 1 lb. 6 oz. of
silver 800 fine. How much pure silver must be used ?

9. How much pure gold in 100 sovereigns, if each sovereign
weighs 123.374 gr. and 8}% of the coin is copper?

10. If 279 ten-mark pieces can be made from 1^' of pure gold
how much will 1 piece weigh, the alloy being 1 part in 10 ? .'

11. How much pure gold in a watch-case that weighs 8 oz. and il
18 carats fine ?

12. How much alloy must be put with 6 oz. 10 pwt. of pure gold
to make a gold cup 16 carats fine ?

13. A silver bracelet 850 fine weighs 3 oz. 4 pwt. What is the
cost of the pure silver contained in it at 90/ an ounce ?

14. If 2 gal. of beer containing 3% alcohol, and 4 gal. of beer
containing 4% alcohol be mixed with 3 gal. of water, what per
cent of alcohol is the mixture ?

15. How much pure silver must be used to make a plate weighing
2 lb. 4 oz., 840 fine ? How much to make 60 plates, each 1 lb. 2 oz. ?



MISCELLANEOUS EXERCISES. 95

1. A man in business purchases «3000 worth of goods each month

eL'lT^t^ToTT ^r ^'^ ' --^'^^^h-Tlht
on?v Wf ^ .

^' ^''^ '^^' ^'^ *^^«« ™°°*h«' time. He has

of tl e bank the other half on 3 months' time, paying 6^ intire fc

ills Dills. What do the goods cost?

^u% profat. He pays his salesman 10% for selline and hi«expenses amount to 16|% of the amount of sales T^kat is Jloss or gam for the year?
"

3. Write the following kinds of business paper, nd make nrob-lems which call for their use : bill of sale; orde^ due-WUrrLe ^^^

Cr7 "°*^^«^""S -*--*' I-missory Lote on deS!
craft. "'^^ *^"' "^'^ "^*'°"* ^"*«-*^ -^ht dift;

'92%ri'^V'
"" "*''''' '' **^'^ '^^"^ '^"^- -^' '9^' *« May 27,

27r'9ra1 5%?'
"*'"' '' *"'''•'' '"" '''" '' '""' *° ^^^

'92? a^r^ ?'
'""^ "*""' °' ''^^ '^""^ ^«- 2' '90^ to May 27,

7 A customer hands you in the paper business a sheet of naner

win meite 2?/^ T ?
^'P" °^ *^^ ^"»« *^^«^^««« thatwill measure 24 X 38 inches and contain the same number of sheetsto the ream. What will it weigh to the ream ? What wouW tweigh If it were made 600 sheets to the ream^

^^^^ ^^"W it

8. Average the following account: Due Jan. 1, $150: Jan 10«50; Jan. 21, $40; and Feb. 15, $70.
'

^Bfinnrf'

""*"
**v.^l

"""^ ^"^ endowment policy yielding in 20 years$8000 upon which a premium of $250 a year Is to be paid WhIrate of interest does he get ?

divn T"'^ i' f^
^"'' investment, -stock at 126, paying 7^^dividend, or stock at 80, paying 5% ?

^ *^



'"' GRADED ARITHMETIC.

1. What is the balance Dec 11 1«Q9 «* „ j
$400 with interest at 0%, d^d Jai 3

'
892 on wlT '°*' '''

of $300 ,^as made Aug. li, 1^92?
' ""^ ^ P'*'^"^*'^*

a. A ninety-day note for SITS dafpd Tun k j-

Jan. 20. Find pLeed.. diluni of '
""" '""°"'"'''

3. A note for $400 at 6 mo., dated Jan 2^ laoo j-

March 29, 1892. Find proceeds
'

'

"^"^ ^'''"^^'^*^

wJ'f?«
^^^ ^^

^^l^
^* ^""'^^^^ ^°' ^6 «'»^^«« of ^ank stock. Whatwas the prxce per share ? The price paid for this stock per lireS oVtL s^a'T wf

*'"^ ""^^ P""^^'^-' -h-* - the parvaJue of tlie shares ? What would this stock net the investor atthe prjce pa.d, the regular dividends being 8% per annuTon thl

5. A demand note of $1555. dated Nov 17 i«oo * ^^ •

f332; Dec. 30, $200: Jan 10 Smm v I
vuuu

,
uec. w,

Ta» iA I.
'
*^""» ''*°- ^"' **68. How much interest was dueJan. 10, when the note was uu.i \ in full ?

ft A demand note for $45x1, dated Nov. 22, 1892 at 7c/ i,„
paid on it Bee. 5, $721; Dec. 9, $758; Dec. 23 $?58 D^c' 2?
Ta r '\^''^- "^^^ "^''^ ^°*«^««t « due Jai. loV

'

Q I',,\ T'^""'^ """"P^y '^"^^^ to b""d a wall 1 ft. thick and9.4 ft. h,gh m circular shape so as to inclose a space 42 ft 8Tn

z rctc f^::
-' ^'^^^ ^"^ ^* '^^^^ ^e^^ll'^Z

thermometer reads 20° below zero ?

naUsftTsT^ T^^' !"r'"°^'-«'
'^^'^i^^ for 10 kegs of 4-

dfslnt'oftVr '' '"^^'* ^"°""^^^ ^^ ^'^ P^^ ^«^' -<^ -^

cos'tV^rr ''
"^f" '« "^ *" ""' '*" ^°"^' ^^^t -i" the -ire



MlSCELLANEOtTS EXERCISES. 97

1. If one bolt weighs .4 of an ounce, how much will 60 lb. of
bolts cost at 80 f^ per hundred, at 60, 10, and 6 off?

a. There are three times as many rivets as burrs in packages.How much m weight of each is there in a half-pound package ?
3. A commission merchant sells 180 bbl. of flour at $5 25 a

barrel and 850 bu. of wheat at 80/^ a bushel. With the proceeds,
after deducting his commission of 2^% for selling and U% for

doesTe bu T '^°'^ ^' ^^''^^
""

^^'*^' "°^ ™^"y y^''^' °f «l«th

4. Bought a cargo of flour containing 4660 bbl. for $20,000 18^
/* Zl^^on ''''^'^^'^ '"^ a «to"«

;
the balance was sold at the

rate of $6.20 a barrel. What was the gain or loss ?
«. A man, after drawing out 20% of the money he had in a^nk, and then 10% of the remainder, found that he had $612 leftHow much had he in the bank at first ?
6. If 25% is gained by selling cloth at $2.''.5 a yard, what would

be gained or lost by selling it at $2.37^ a yard ? at $2.12i v

Jh ITI 'MV'' ^^/^ ^'' "'^^ ^^* ^*- ^^8^' ^i*^ 4 ^'"dows,X ^ ^^ V*"
^°^ ^ ^"^''^ '""'^ ^i ^y ^ ^*- K laths arJ

40/ a bundle and cost of laying is 6/^ a square yard, what will it
cost to lath the walls and ceiling, i allowance for openings 9 Howmany rolls of paper are needed for the walls? How many yards
of carpet 27 m. wide for the floor, the carpet being laid breadthwise,
and no loss allowed for matching ?

8. In a report of the Commissioner of Labour in America, thefollowing facts were given : The average annual expense ^ 928American families whose head was engaged in the iron or coal

Ltofr?r' ^«/°"«^«= Food, $206.37; rent, $70.87; fuel,
$22.43; lighting, $4.67; clothing, $82.07; sundries, $103.13. Of
66H European families in the same circumstances, the average
annual expense was as follows : Food, $191.99 ; rent, $42.24;
fuel, $18.40; lighting, $6.33; clothing, $60.36; sundries, $63.67.Make as many problems as you can from these figures



98 OBADED ARITHMETIC.

30 ft. high to he eaves. The gable is to be 15 ft. high, (a) Howmany feet of umber will it take to board the sides and end wUh
I m boards allowing for two double doors 15 ft. by 12 ft and 2single doors 8 ft. by 5 ft? (*) How many feet of lumter wUl bfrequired for the floor, it being laid with 2-in. plank? Jhowmany feet of boards will be required for the roof? (S HoTmany bund es of shingles laid H iu. to the weather will be^lu^elfor he roo ? (e) How many bundles of shingles laid TinTSeweat, ,,„ be required for the gable ends ? /) How man^ffeof lumber required to make the doors, the boards beingU in. thick

^

h^iZtn "m
'' ?' ^^"'^^ "^"^^«^' *^« boafds and pfa^kbeing $15 per M., and the shingles being 114.25 per M

a nf fiT f ^ grain-dealer in one year amounted to $100,000
i of the receipts were for rye, on which he made 12A^/profit »were for wheat, on which he mad. 20^., profit; and thrr'ma^nie!

ctVol'^nT^-rhfsold^f
-^^ -- -^ '—-^e

into the business, B 37*%, and C the remainder Wwa^'^man's share of the profits ?

to lO^^f
^'''\^'/';^^ °^ "^^ "'^^^y' ^"^ ^% °^ ^^^ i« equaltolOgof my sister's how much more money have I thanmysisL?

5. How many bushels of shelled corn weigh as m-ch as 100 buof corn on the cob? How many bushels of corn meal

^

6 By a scale of i of an inch to a rod, draw the plan of a lot ofand described ^follows
: From a point A to a point i? e^t is

10 ods; from B to a point C south is 4 rods; from C to a pointD east IS 8 rods
;
from i> to a point H south is 12 rods ; fromTtoa pointy west IS 18 rods; join JF. (a) Find the num^fSyards of fence that will be required to inclose the lot. (i) Findhe square contents in acres, etc. (.) Join ^i^in the plan, Ld find

tir^IfL ^'^ ^"" ^^ ^" '''' ^^' -^ fi"' ^« -ea ofUJili. (e) Find the area of JiCDI'.
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1 If oak wood is .85 as heavy as water, and poplar is 38 .«

a rhe difference of time between New York and Gereva is

1 h 40? """''Z^
^^"'^"^ ^^^ ^°'^ ^'^•i the City of Mexilo s

Make aU the problems you can from the following
4. C^l sells at »6.60aton. A mau bums an averageof 1800 Iha month from Oct. 1 to May IS.

"rerage oi isoo Ih.

». The list price of nails is $12.40 per cwt., 10 and S off
6. Flour .s worth »5.80, due in 00 I, 6 off' for TI.
». A cart ,s 9 ft. long, 41 ft. wide. The wood is 4 f lone Theho^es^ draw a load of 6 cd. ft Wood is worth $6 iii ^tord

bums dor " """"^ '"' * °' '" ™"'' "' ^W for 5 ye^ it

to^i:::r^z,X^ ':;^Si:'^."s'«^«*'--'-
the aere. The farmer's bin ism fT, /f'"^ °" "" *^ ''"• *»

price Of the wheatT*^;:^^'^X In ^C"'
"""''

.a£rrprreSoii::\rit-^^^^^^^^^^^

sir;n^Ti:'r:ird"f:t'f *^ Wh^isthelengthofon.
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GRADED ABITHMETIO.

A i Jf! ^T*?' f * '^^^^^ « 148 rd. 8 ft., the width is
8 rd. 2 ft Fmd the length and area.

2. I wish to build a brick house 48 ft. long and 32 ft. wide. At

?o Tu T*?,**'
^°'' ""'^ ^"^ *^« *»"«'" «<«* ^or the four walls

Tx *7 ?^ allowing for 12 windows 6 ft. x 4* ft., and 3 doors
7i ft. X 6 ft., the walls to be 12 in. thick, and the bricks to be
8 in. X 4 in. X 2 in. ? (See Appendix, p. 132.)

*!.' J^^'"
"»"y P^'cl'es of stone will be required for the cellar of

the atove house 7 ft. deep ? Dimensions of wall same as house.
4. How many bricks wiU be required to build a 40.foot chimney

having walls 4 in. thick and a flue 8^ in. by 6 in. ?
6. The production of gold in Great Britain and her colonies in 1897

and 1898 is shewn in the following tabia Find the percentage of
increase or decrease in each case.

18B7. 1898.

Great Britain

Australasia

British Guiana

British East Indies

Africa

India (British)

Canada

^.100 16,600

52,665,700 64,860,800

2,088,700 2,048,700

686,400 660,000

58,558,700 80,428,000

7,247,200 7,781,500

6,027,016 13,775,420

6. Required the number of strips of wall paper for the walls of
*
TT.i^*'!°''^'

^^''''^^' *°^ ^'^'«^- There are 3 windows,
ea«H 6f by 4', and 2 doors, each 7' by 4^'. How many rolls will
be needed ? Cost of border at 12/ a yard ? How many yards
of carpet 27 in. wide will be needed for the floor ?

7^
How many ba: els of water have fallen upon an acre of land,

If the rainfall has been f in. ?
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paytU21ot*xT
°' *""'»°" » 1^ «»i«» on a dollar, and I*14J.10 tax, for what is my property valued?

a. If the diagonal of the floor of a square room is 1'2 ft 6 inwhat IS Its area ?
i « ^-c n. o in.,

a A collector receives «3.60 for collecting a bill, which is 3«!iof the face of the bill. What is the face of the bill ^
^

4. If I melt a lead ball 4 in. in diameter, how many bullets i inin diameter can I make from the lead ?
*

tor'$i2Z^ aT'^ the contract to do a certain piece of workfor »12(K). A furnished 12 men 18 days and 6 men 14 days and

IITIV "'" '' ^^^ "'^ ^ -«^ 17 ^y«- What wi tSeshare of each contractor ?

* ^°^
"""'^fil^

^ ^"' ^^d« '^i" <'o^« 12 tables 6 ft. by 24 ft ?
7. A owes B «800, payable July 1. If he should pay «^ ofIt June 6, when should the balance be paid ?

^

a In a store the "key" by which goods were marked wa«"panegyrist," the letters denoting the costTing abovTa line^
L°::st wotd'>l'^ "f/ ^"^^ ^^°^^ *^-' clotfma^kVr'^"as cost would be marked «^y" as selling price if the gainCas25% Lsmg this key as a guide, supply the blanks in thffolirwing, the gain in each being 20% ," "^ *» "» me loiiow-

— ' a» ' — 5 _ 5 ^*

9. Using the key denoted in the last problem, give the eain orloss per cent of goods marked thus :

' K « «»e gam or

i£.. JL. ?*L. nsM.. 9y_

ff*' ip' eyt* ept ' it'

Utt ttT^- 'V°"^f
"^' '^' ^^^ °^ * '^^'' J»*--g bases

U. A cask whose head diameter is 1 ft. 6 in., bung diameter
1 ft. 11 m., and length 3 ft., contains how many gallons of vine^J
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The export of Canadian dairy produce from 1880 to 1899 in Rhewn
in the following table :

Ea<w. Bvmw. Ciimi.

1880.

1881.

1882.

1883.

1884.

1885.

1886.

1887.

1888.

1889.

1890..

1891 .

.

1892.

.

1893..

1894..

1895..

1896..

1897..

1898..

1899..

r40,665 (3,058,060 •3,893,366
1.103,812 3,573,034 5,510,443
1,643,709 2,936,150 5,500,868
2,256.586 1,706,817 6,451,870
1.960,197 1.612,481 7,251,089
1.830,632 1.430,906 8,265,240
1.728,062 832,356 6,754,626
1.825,559 979,126 7,108,978
2,122,283 798,673 8,928,242
2.159,510 331,958 8,915,684
1.795,214 340,131 9,372,212
1,160,359 602,176 9,508,800
1.069,798 1.056,068 11,652,412
868,007 1.296,814 13,407.470
714,054 1.095,588 15,488,191
807.990 697,476 14,253,002
807,086 l.ao2,089 13,956,571
978,479 2,089,173 14.676,239

1.255,304 2,046.()M 17,572,763
1.267.063 3.700,873 16,776,765

1. Make out a table of gain or loss per cent for each of the three
products each year.

2. In what year was the gain per cent in value of eggs greatest

.

3. In what year was the greatest increase per cent in value of butter
exported 1

4 Find the same in the case of cheese.

6. In what year wa.s the total increase per cent the greatest?
6. At the same rate of increase as in 1898-1899, find the export of

eggs, butter and cheese in 1900 and 1901.
7. If the population of Canada in 1900 is 5,.^21,000, find how much

the exports of dairy products would yield for each unit of population.
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1. EHtimating the year as 368^ days, how much time in gained in a
century ?

°

1.^ i""'',^'^,'"**
"' '""'' *"* ""^•'^ *'y • »°^«* P»«Wic Iruilding

which u 761 ft. long and 348 ft wide t

ftiL"'';!^T^
^^"'^ """*' " * ^'™*" «»"«' ^»»i«h measures

oiuo yards "

4. It U by one route 3640 nautical miles from New York to
Liverpool. How many common miles between the two places?

5. A bin 24' X^'X^' contains how many bushels of wheat ?How many bushels of apples? beets? carrots? potatoes? comon cob? salt? (See Appendix.)

and is" S?""""" "' •*"" " • "*" '' '^ ^°-^' ' ''' ^•«»''

dpL^T r^y."**!j« .°r«*°"« P«' »«" in a quarry, if the average

a how many bushels of each of the following commodities wiU
It take to weigh a ton: wheat? rye? oats? barley? salt?
potatoes ? coal ?

^

ift^' K^Tr^^ u""^*^
""^ 'y* """^ ^* *«^« *° ^"Kh " »«ch as100 bushels of wheat ?

o « *»

10. How much does 3 qt. and 1 pt. of shelled com weigh ^
11. If wheat sells for 80/ a bushel, how much would have to bepaid for a ton at the same rate ?

nf'^J '^"^K*!^ V^ ^"^^^ ^°' *^' ^""^ ^^^'l *^«°^ at the rateof 90/ a bushel. How much did I gain or lose ?
13 How much more does 100 bu. of com weigh than the same

quantity of corn meal ?
& uo same

14. I buy a cargo of oats for «340. The weight was 10 T. 6 cwtand sold them for 60/ a bushel. What was the profit ?
15 A wheel whose radius is 60 in. has 32 teeth. How large awheel will be needed to have 64 teeth of the same size ?
le. TheTe is needed in a machine a wheel to revolve once while

another wheel revolves five times. If the latter wheel is 12 in in
diameter, what must be the diameter of the former ^
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a. Fill out blanks in the following table (for 1890) :

OountrlM. PopoUtiea.

BavwrU
B^igium

Sweden

Netherluida...

United States

6,689,882

6,147,041

ChiMrm EarolM
iaSthoolt.

Baltoto
PopalatloB.

1,187,702

4,664,ni6

736,790

667,611

14,377,636

Ont.

18.6

16.4

22.9

a. In London a certain company builds blocks of tenements for
3d. a cubic foot How much will it cost to build a block 60 ft. by
100 ft. on ground, and 60 ft. from cellar to bottom of cornice, the
roof having an angle of 90" at the ridge-pole ?
a A car-load of wheat weighing 16^ T. is shipped from Manitoba.

What is the cost at 86/ a bushel ?
4. Estimate the number of square feet of f" box-boards that can

be piled into a box-car 16 ft. long, H ft. wide, and 6 ft. high, the
boards being 48 in. long.

8 » «

5. A trader bought 400 tons of coal at f4.76 a ton (long ton)
paid 76/ a ton for freighting, and sold it at 96 a ton (short ton)
What per cent did he gain ?

6. December 1, 1868, the principal of the public debt of the
Dominion was $96,896,666, and twenty-five years later it was
6300,064,524. Required the percentage of increase.

, \L°T" * ^*™ mortgaged for f of what it cost me. I sell it
for $6000, which is 26% more than it cost me. After paying off
the mortgage, how much money is left from the proceeds of the

a A clock which loses 2 minutes a day is set to the correct time
at 9 A.M. on Tuesday. What will be the correct time when the
clock marks four o'clock on the following Friday afternoon? -

9 If I sell f of my goods at 26% profit, at what rate of loss
must I sell the remainder to neither gain nor lose on the whole ?At what rate to gain 15% on the whole ?
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•iSS iTil ??;
*^^^'' *'"^' '^^^ ^««««"*- valued /t11380. Mr. Brown hold, a mortgage of 11500 on the real estoteHe owe. Mr. Smith f1200, and all other cr^iitor. $11,^0 Te~«gnee receive. 5% on the ^u, and other expen'e. amount to

Ta^ """f'^l '"^'^ '^»^« '"» thfestateT
a. A jobber 18 offered by one manufacturer 40^ discount fro«he list price, and by another 33*% and 10% off V h?^. '^

a A merchant paid #3260 for wool, and sold it at 18^ above

16%. Did he gam or lose, and how much ?

J!t ^^ r^
^°"* "''^ "*""*«*' «-'»»»» »150 or 26% of their

* A vessel that sails 12 knots an hour would sail at the samerate how many common miles in 6 days?
7. The operatives of a certain factory who work OX ho,,™ « a

8. What is the amount of S120n fm^ io ,,. o ~.

terest payable semi-annually) having 4 years to run, so that mymoney invested will yield me 4% during that time?
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iti

m

i

t

••I 1

1. Up to January 1, 1893, the fastest time in making a mile bya trottmg horse was 2 min. 4 sec. ; by a bicycle. 1 min. 66* sec.

;

by a running horse 1 min. 36* sec.; by a railroad train 37 secIf they were following each other in that order 12 miles apart andwent at the given rate, in how many minutes would the railroad^ain pass each of the others? In how many minutes would herunning horse catch up to each of those ahead ? In how manvminuteswould the trotting horse find himself behind all theSa. *ind the contents m bushels of a bin 6' 8" X 4' X 3' 8". nf ,.
bin 9' 8" X 6' 3" X 2' 9"; of a bin 12' 2" x 9' X 3' 6" ^ ^ ' °^ *

W ^7 r"^
bi^hels of wheat can be put into a car 32 ft. 6 in.long, , ft. 8 m. wide, and 6 ft. 6 in. high ?

6 it ^riT^'^ff^ri
'"'' ^ P''* ^°*° * rectangular cistern 8 ft

6 in. by 4 ft. and 3 ft. 6 in. deep ?
5. A tank in the form of a cylinder is 8 ft. high and 6 ft indiameter. How many gallons wiU it hold? How deep wiUtiewater be to measure 20 barrels of 3H gal. each 9
6. How many barrels of water will be required to fill a tank 8 ftsquare on the bottom and 6 ft. high ?
7. Write a demand note bearing interest at the legal rate, andhaving two or more indorsements. State relations 'between the

U^^ "^t^ of
°.*' 'f^ ^ "*^»^' ^ discounted at the bank at thelegal rate. State relations between the parties

J, ^f^ °^ *!"^°'^ ^' 24.6- long and 14.5- wide; it weighs

Lw th^itt^fl^/f
''-- - ^-^ - - «^-^ ^ui Of watt:

10. The diameter of a circular vessel is 4 4-. iu Ho^fi. •

10.6- Calculate its contents in cubic centfmetL '

Th meLuredcontents are 168c-^. Find the difference between the meL" dax.d the computed distance; also what per cent this differenc^rofthe measured contents.
"t^rence is ot

Po^^ J^f' ^'""^^T
^^""^ *^' ^^'^^'' of ca'-Woads or barrels ofcommodities named in the table of specific gravities naw 13.3 Vh^

cart or barrel being of given dimensiL. ^^
' ^
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1. The breaking strength of wires— that ia fi.« *

was 1292 Ih lis-j .k ^-^ ° "taal weight required

a. A meter of wire weighs 2.66'; its breaking strength is 8 1 «.

a second. A meter equals M 37 i„ w ? """«' """^ '"

wm a penddum a mtr^lonTswiig .
"°" "^°^ '""'' •>«' '^-*»

lo *g t ^"""hI'I
*'"'!? *» ™"« «» «»=' '» «« «">. How

tw.?e per -eeo r? ' " "" '"'"'"'"'» »' " -"-^ "'-'> «««»

5. An elevator well is 130 ft. deep. How long would it tak» th.longest pendulum whieh could b, hung ia the wfll t^ sw If
« A faUing body falls 16.08 ft. in the first second 48 5i »

tau 18.08 ft. multiplied by one less than twice the number of tb.rl ifir ^•"f '""^ Moon falls U sZ^s 'how

7 Th ! f " ^° ^^ °"=°"'*- » «>« l»«h? in the 15th°

sell st'!r«""""'^^''^'»» 1 ««>"'l « 16.08 ft, n 2

j^ronr::b;r:u"eC:ttr.^y™X\t
« Z:T ? "T'T '" "" """"""S question? '• "°"

is S» 16 f,
''

i''" 'f"'« '"""^ »' «'= ^-'J °f "'O flr^t second

M™uT„; J« «
•»" «

''">Pfi from the top of the Washington

tt^S ;
' "• '"«''' "^ *"* "'" " "- «°-8 *"- it reacts
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1. £\yo weights, or forces, acting in the same direction on opposite
sides of the point of support of the beam to which they are applied
will balance each other, when the product of the number of units of
force by the number of units of distance of the force from the point
of support IS the same on both sides. A boy who weighs 80 lb
plays seesaw with another who weighs 100 lb. If the first siti
five feet from the point of support, how far away from the point
of support must the other sit?

2 A kUogram equals very nearly 2.2 lb. With a kilogram
weight at one end of a yard-stick and a pound weight at the other
end, where must the stick be supported to balance, disregarduig the
weight of the stick ?

» 6 s «- c

3. The principle given above applies when there are several
weights used instead of one on each side. A yard-stick is supported
at Its mid(Ue point. A weight of 2 lb. is hung on one end, a
weight of 6 lb. on the other, a weight of 3 lb. half-way between
the 2 lb. weight and the middle point. Where shaU 4 lb. be hunjj
that the stick m^ be horizontal ?

4. A long stick is balanced on a support. A weight of 100« is
placed 31- from the point of support, and the support moved
untU the stick is again balanced. The point of support is now
24«» from where it was at first. Assuming that the stick acts as
it would if all its weight were at the first point of support, how
much does the stick weigh?

5. When a beam carrying a weight rests upon two points of
support, the weight on each point of support is inversely propor-
tional to the distance of the weight from that point. A yard-stick
hangs by the ends from two spring balances ; a weight of 12 lb ishung 1 ft. from one end. What is the reading of each balance ?

6. A weight of 9 lb. is hung 1 ft. from the other end. With
both weights on, what is the reading of each balance?

7. A man and a boy are poling hay on poles 10 ft. long. If one
pile of hay weighs 60 lb. and another 40 lb., how far from each end
of the poles shall each pile be that the man may carry 60% of the
load? Is more than one answer possible ? If so, find another.
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tion r*^
^^^^/di^^ arrangement of pulleys, disregarding friction the weight supported equals the power multipHed by tienumber of pulleys used. With two pulkys in each Work hnmuch force will be necessary to raised W^flurr''

'°"

howJ ^ ^'^ 7' ^" *^' '^PP*^ "°«k *^d two in the lowerhow much force would you have to use to raise yourself?
'

9. With a wheel and axle, disregarding friction, the ratio of f>,«power to the weight equals the ratio ofL JL of ^t axl

^

the radms of the wheel. How much force will be LnJ f
^.^^^

a man who weighs 150 lb. from a weH ff\h ".^^^^^^^^^^^^ ':Z18 8 inland the handle of t , , windlass is 2 ft. long?

axi: 7^^Z^::::^^^^l^ on an

force^l be required to raise 'jL^wtcf weighTl^^r^^

the ra^oVr ^^''^ ^^'' ^ "°^ P"«^«« P«-"el to the incUnethe ratio of the power to the weight equals the ratio of the Lnrthof the plane to its height. With a pair of skids 8 ft ZiTmuch force will it t.ke to roll a barrel o'f flour^^: cUV^h^^^^^
th«wJ .r/'"''

'''' *^' ''^'' ^^ * ^««««l containing a liquid equalsthe weight of a mass of the liquid the area of whose base eqlTthearea of the lateral surface of the vessel, and whose height eouatthe average depth of the liquid, or the depth of the middl!T 1

weigns 62i lb. ? If the standpipe is made of plates 5 ft widewhat IS the pressure on the lowest tier of plates?
'

7. A floating body displaces its own weight of the liouid in w>,- u

equal to he weight of its own volume of the liquid. TheMtTo of

IS called the specific gravity of the body. If the specific gravitvof a body IS .6, how much of the body will be abov^ the Se
:;lcifi?;::vin;'^*"^"^'^ Ho.mu<a.wheninalcohol,
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t *

'-'J

1. A rock whose specific gravity is 2.6 and which weighs 100 lbin air, will weigh how much in water ?
^ *w id.

graWtyT.027'f
"'" *"' "^" '°'' "''^^ '" ^^^"^^'' «P««^«

3. The specific gravity of ice is .93. If a floating block is 1 ft.
thick, what wiU be the thickness of the portion above water ?

4. The specific gravity of seasoned spruce is .612. A cubic foot
of water weighs 62.6 lb. A raft is made, two planks thick, oftwenty 2-mch planks, e^h 12 ft. long and 1 ft. wide. How mkny
boys whose average weight is 100 lb. will the raft support ^ Howmany would it support if it were one plank thick, the same planks
being used as before ?

r---^

5 The specific gravity of boxwood is 1.28, that of maple is 676.A block which will just float in water was made of these two kinds
of wood. What part of its thickness is of each kind ?

6. A piece of cast iron weighs in air 3 lb. 3 oz.| in water it
weighs 2f lb. What is its specific gravity ?
7 A body weighs 6 lb. in air; it weighs 3 lb. in water ; in a

solution of a salt it weighs 2| lb. What is the sp. gr. of solution ^
a Apiece of glass 6«» square weighs in air 13.3«; in water.

8.1'. What is its specific gravity? How thick is it?
9. An empty bottle weighs 83.6«j full of water it weighs 163 8'-

^e same bottle full of a solution of copper sulphate weighs 174 4«'

What IS the specific gravity of the solution ? When the same
bottle 18 filled with a solution of sodium nitrate it weighs 166.9«.
What IS the specific gravity of this solution ?

10. A piece of copper weighs 30.6676"; some of the copper is
dissolved by putting on it a few drops of nitric acid ; the dissolved
copper IS washed off in a liter of water; the piece of copper now
weighs 30.6274 How much copper is there in each cubic milli-
meter of the water?

11. When the mercury in the barometer stands at 30 in., water
can be raised about 33 ft. in a common pump. How high could
water be raised by such a pump at Medicine Hat when the barometric
reading was 608""° ?

^ »
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l The volume of an inclosed gas should vary inversely with the
pressure applied. In an experiment, under a pressure of 805""-

What should It have been under a pressure of 1121- ^ As meas'ured It was found to be 19"" VinA fi,n Aitf u . V
«r.h,ai o«^ *i

" '" oe ij
.
umd the difference between the

iW h

"

TT*'? '''"^*'' ^^° ^^** ^' ^^'^t *his difference
IS of the computed result.

2. A block is placed on a smooth board; one end of the board
IS raised until the block begins to slide down the boardr^ie

the tab e directly under the raised end of the board to the other

t is'Ln/
-''"'

« ^ "'" '' *^« «^«* '^^«'-^<' t« the secondIt IS c^led .,e coefficient of friction of the block on the board

are 1«/r '^Aor^ 'i"^^*^ ^^ ^ P^^« ^^ gl^«' the measurements
are 1^4- and 49- Find the coefficient of friction in this case.
4 When a piece of glass is glued on the lower surface of the

^riVa-anL^l^^^';^ r,*'^
^^^^ °^ ^^-«' *^« measurement

Trl ^P^^9 9- Find the coefficient in this case. Try thesethree experiments, and see what results you get
5. A piano wire, or any other instrument which gives middle Cvibra es about 264 times per second ; the ratio of The numbers ofvibrations for each tone of the scale after the first to the n^ber

Knd fL K T " *' ^' *' ^' «' '^' 2' ^^^S the tones in order.Find the vibration numbers for the other tones when middle C is 1

1 lb o?'w.r"°l!^^^?.f'^^^''^
'° "^^^^ * P^^'^'i °^ iee will warm

1 lb of water about 144», or 144 lb. V, or will be given off by

which weighs 5 lb. is put into 2 gal. of water. If a gallon of waterweighs about 8 lb. 6 oz., how much should th« water be cooled Lmelting the ice ?

7. Light travels about 186,000 miles a second. The light from^e nearest fixed star is about 3 yr. 6 mo. in coming to the earth.How far away is the star ?
o «« «.

a How many miles away is a cannon if the report is heard
just one minute after the flash is seen ?
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of turpentine as it does to warm an equal amount of water through

from 70 to 120
,
how much will the temperature of an equal weightof turpentine be raised under like conditions ?

a. The brightness with which any surface is illuminated by a

tanca from that source. One person holds his ^k H ft. from

Lm Tif^^T "°P-, ^°^ ^" "^'^^^ ^°*^«^ ^oW his bookfrom a 16 candle-power lamp that the page may be as brightly
lighted as in the first case?

r-e j «. ongnriy

wfr« r/r' r""f^ ^^*^ *^^ «^"^^« °^ '^' diameter of the

4 Resistance varies inversely with the conducting power. The

''*'"1r,L"^.r''''
°^ "^PP"' ^' ^' *^** °^ »«'«»a° silver 7.5. Whatwould be the resistance of pieces of German silver wire of like

dimensions m each part of preceding question ?

diU.«T'^^I °^ ^''! ^^^^ ^^ "^'*^'« «"^^*«« decreases as
distance from the centre decreases. How much will a body weigh

TJl7 t ^ *^^ '^'^""^ ^ ^^ "^"«« ^'°°» «*« «««tre of the
earth ? at the centre ?

6 A body weighing at the surface 100«« is carried below the
earths surface till it weighs only 70««. Where is it?

7. As bodies rise above the earth's surface they decrease in weight
according to the square of the increase in distance from the earth's
centre How much does a 100 lb. ball weigh 4000 miles above the
earth (*•«. 8000 „iies from the centre)? 12,000 miles from the

To J^'^ ""^^^^ ^'^^^ *^^ '"'^^^^ ? 8000 miles from the sur-
face? 12,000 miles from the surface?

8. How far away from the earth's surface must a 49 lb rock be
earned to weigh only 1 lb. ? (Notice that in the above law the
distance is reckoned from the earth's centre.)
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1. At one point of the Grand Cadon of the Colorado the walls
rise 7000 ft. above the river. If a boulder weighing several tons
were rolled over the edge of the precipice at the top, how long
would it be before the crash of the stone on the rocks below would
be heard by a person at the top ?

2. The intensity or loudness of a sound varies inversely as the
square of the distance. If A is 60 rd. from a bell, and B is 70 rd.
from it, how will the loudness of the sound as heard by B compare
with the loudness as heard by A ?

3. Find the capacity in quarts of a pail in the form of a right
cylinder 6.6 in. in diameter and 8.7 in. high.

4. Find the capacity in pecks of a cylindrical box 18f in. in
diameter and 24^ in. deep.

5. A stack of hay in the form of a cone whose diameter is 10 ft.

must be how high to contain 100 cu. yd. ?

6. If a cubic foot of a certain kind of stone weighs 160 lb., how
much will a cubical block of the same kind of stone weigh whose
edge is 2^ ft. ? How long is the edge of a cubical block of stone
that weighs 60« lb. ?

7. If a -jubic inch of water weighs 262.722 grains, what must be
the edge (inside measure) of a cubical vessel that will contain
80 pounds of water ?

ft How many barrels of apples will it take to fill a bin 18 ft.
long, 6 ft. wide, and ^ ft. high ?

9. Gold melts at about 1200" C. What is that Fahrenheit ?
10. Wrought iron melts at about 1600° C. What degree F. ?
11. A stone dropped from a balloon reached the ground in 7

seconds. How high was the balloon?

12 The Liberal Arts building at the Chicago World's Fair was
210 ft. in height. How long would it take a body to fall to the
floor ? The Eiffel Tower at the Paris Fair was 985 ft. in height
How long would a body be in falling from the top ?

13. What is the length of a pendulum that beats half seuonds ?
that makes one vibration in two seconds ?

14. A pendulum is 4.77+ in. long. How often will it vibrate ?
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WEIGHTS AND MEASURES.
(For Table. In Weighu unci Mewure. we l«t „.™- ,»

The G„„ter'. chain consists of ,00 linkToTrt
"' ^"

««««ca/ mile, sometimes also cali;, t L/ Th«TZ "l'*"
= ' SeographuTor

toe equator is 68.72 miles
; in middle laHtud- < °- * *^' ''•^ '""'"* «»

WRions about G!,.3 miles. tL leniS. nf f " '**' *** ®'-*» ">"««
J '« Polar

69.16 miles
;
on the 20th paJle!Ztu^J^ ""^f ^'"'«^'«* °° ^e ;,uator is

on the 60th parallel abourTTmlLs a. dt^* VT '''* ^" **""'«> «'•««'* «3 miles
An ohn. is the standard me^su^ of "leT ril^t

«Oth parallel about 12 miles.
'

A sqnare measurinit 208 71 ^Z *''^ ?•»' resistance,

oring floors, etc.. = /oO^Jt "
'"' "''^ ""'^'"'' " -- A *,«a« for mea.

The long ton (2240 lb ) \» nao/i < i_

1 «o/ar year = 366 da. : . . 48 min. 49 7 «.- ah
Dial years not divisible by 400. are leap y^,;8

^^''" "* ^^^' "'"^P* ''«''*«"-

A book made by folding sheets 26 in. bv a.-} in »„»« o i

fa a quarto
;

into 8 leaves is an oc/J into lot^
""

f 'T'' '' ''•^''""
'
'"*« * '^^ves

paper
: billet note. 6 in. x 8 in cZmeSl no^«'f '"

M""*""*"- Sizeof writing
'oolscap, 12i in. x 16 in.

"""""e"-'*! "ote, 8 in. x 10 in.
; letter, 10 in. x 16 in.l

lbw:ors:;t-'Srb'^;'- ;r;°''*'" = ^«'^''- ^^^^ofbeeforpork -2001b

A common teaspoon holds about 46 drone or 1 fluid ii««, a
about 4 fluid ounces. A c ,mmon^W™ V .J f^" '"'""°°° *^'«°P ''"W"
gaUon of water w.ighs 10 1^

t^We.poon holds abo.,t l.alf a fluid ounce. A
A horse-power in machinery is estlmatwi nt •» nnn ik • ^ - -
A roof Is said to be quartSpU^T^t^S^t )' ff * '**' '^"'^ •»"»»*«•
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A/oot qf htn^er, called alao bomd foot hf^^* . ,Lumber le- than 1 in. thlckTco^,;2lUh
*ti^k*'.

^ "^ '^'' "^ > '»' "^^
an Inch In the width to be omitted IS ^J /" mewmring. Fraction, of

-A.ye.co„Uln.2l»,hlngVe,^rl;e«„ '^^^^
^''•"- ^ *««'«« o/

and has 25 conrses on eih .Ide IS "' * '"• '^'"' •»""«"« '" » «n. wide
Jald

4 In. to the weather iil^ngtSl^n ToT'
*
''T''

*'" '"^ ^«>'«'- «
A 6«ndte 0/ taW. consleu of 100 laths each 1 ft i T'.''*'

'"" ''•"'«' » "«»"««•
waste.

, bundle of lath, laid i In. aj^rt 'wm cover 7 ^ yd
*

"

""" ^"°*'"« '"

Plastering, palntinK^dTll^J!?'!**'*"***** *^»«*«>«. •to.

.

.yment beSg^gen^ .lwX"t*lf"S tT^''
""^"*!^'^ "*• «>"- y"^.

18 m. wide and has 8 yd. ta . rfnl wl,^ ,«
,^";"'^- °^'""^ '^""raper i

friezes are sold by the ^rd.
"^ " "^ " ^^^ '" » """We roll. Boiders or

Custom varies as t;^!!;:SrSrSm'rLr '^""^
«.d labor for stonework. GeneialTri^l ',T"'"«" '" """atlng material
wice. and one-half of the opento^ te Stt^ * u^i

*"* •="'""•"» *" ""easureS
thousand.22common bricks to thec?bWo^SJ:v''°''r''' '' "*«"»»«> "X the
being 8 in. by 4 In. by 2 In.

^*' ^'**''» ^""y *«» «»«. the common brick.

To find Uie : Praotloai MMmmmwita.
^rea of a parallelogram : Multiply the base bv th« -i.u ^

IHan^ter of a circle ^vidfth *^.^ the diameter by 3.1416.

squares of the base and perpendSa'r
^""^ "^* "' »''« «»» <" the

^'^<''- Perpendicular 0/ a riffhtZnoleaZL , ^
subtract the square of thf^^nlI'St™!^ *' "'"''" "' ^'•^ ^ypothenuse

Volume of a prism or cylinder- Multinltth ,
* "^""^ "«* «' the remainder

JtTjhTf :rprth:;r:roft!rr=^^

if«W diameter ,./ a ca«* or bar^^LT. ^ ""e-third of the radius.

<liifere«ce betUn'^t kl^Td bunTdiareL':^'^
'""^'''^' '^^^^ of a»
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A gftUon conUiiM about A of « cnbio foot 8I> «•».«. j—

BiiMiyoocupla.from4BOtoaBOcu.ft. A ton of coU oocnjrfa. fiom 34 to 3B co. ft

Blue-gnuR Seed 141^
Lime

W«lelit of • Bushel m Pounds Avolrdupoto
W*""*

601b,
Indian Com ^ ..

Rye " "

Peaae

Barley

Malt.

Oata

Beans

86 ••

60 "

48 ••

36 "

34 "

60 "

Flax Seed . gg .,

Hemp ^ „

Buckwheat 4^ «

80 "

Caator Beans ^ „

PoUtoes 00 „

Turnips qq ..

Carrots 60 "

Parsnips qq ..

Beets

Onions

Clover

Timothy an

60 "

ao "

60 "

A Vau* of SpMltio anKwtUmm.

Lead

^!'; • • • «)12«2 Ice
A.coLol(pu„).

. . . . . . . ,^ Iron (cast, average)

?*"•« .'

l.*«I
Brass (average) g 33
Brick (average) o.oa
t^'lay

, .
'

2.10
Coal (anthracite, average) . , .1.06

(bituminous, average) . . . j.ig
Copper (average) « 75
Cork

7.21

.35

34
Glass (average)

2.76
^^^ .1«».'30

Hunum btidy (alive) ^

Limestone (average) 2.70
Lime "mi
f"^

.'

: : : 'Z
Salt

2.13
Sand (average) j "gjj

Sea-water .... 1 m
Silver • • . •

.1.03

Steel
. .

'. 7M
Wood— Pine (average) ... 49

0»^ .'

;85
Lignum vitae 1^
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yattw or Poraltn Ootatf in "^nutan ICenay.

ur

OwouuiBwrk j3g
V^wehtauMs

(

ItaUulin J
***

fiateh florin I0.40S
bdian rapae 202
RoMian gold roable 772
Awtrian eiowB J09

ChinoMtael 10.784.

9aMm t/hemttm th» fll$lal

Speroent

ijaoooo
1.000000
ijonm
1.13BB00
l.l»g74

1.10«063
lUMM
1.308770
l.aO«773

ijone

SlpOTOMit. iperomt

1.3843N
LtiBTBl
i.Maoat
1.912000

LOMTOO

1.7DM3S
1.730000
IJOOlll

.071330

.100718

.147033

.107000

.379m

.noaoo

.903007

41000B

4O0O7D
JSllOflO

oiaoot
070340

.733000

.794070
8S7480
023001

1.OMI00O
1.001000
1.134004
i.iooaoo
1.310803

1.280318
1.310033
1J8800B
1.423313

_1.4a0344

1^00404
1.001033
1.8I0073
1.731070
_U00048

1J73881
1.9470no
3.030010
3.100840
3.181121

4|pwo«>t. OpwoOBt. OpwoMt.

1.040000
IJiOSatB
1.141108
1.183019
lJ4ei83

1.303300

1.433101
1.408080

iJoaooo

1.023803

l.d00881

1.773180
1.801040
1880383

3.022370
3.113377
3.30O478
2.307880
3.411714

1

1

1.107020
1.310000
lJ70afl

1.M0080
1.407100
1.477400
1.001338
i.r

1.710038

l.TRSaOO
1.880840

1.979893
3.078828

3.183878
3.283018
3.400819

IMOOOO
1.12380O
1.101018
1.303477
i.r

1.418010
1JU8630
1JI83848
1.889470

1.780848

1.808280
2.012180

2.132828
2.280004
3.388008

3JMQaR3
2.002773
2.804.130

3.020000
9.307130

7 per cent.

1.070000
1.144900
1.220O43
1310788
1.402802

IJUOrJO
1.800781

1.7I8I88
1.838180
1JC7101

2.104803
3.202192
2.400040
2.078034
2 780081

2.908104
3.108818

3.379891
3.010028
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BUSINESS FOKlfSw

' £. Amnmi, or oidw, A>Mii<y.#«M oiMfM
Tmmus p. BHin.

#ii0.

7»m mowrt, ,ft« date I p«»»ta« to M, to

r*v*m, On*., Jm%. S, i»4.
• Ofteof Jtmmi T. Jbtpmrnd,

0* X* BtoaoAMMh

Hmv DoH«, with totomTTS ?^?L^A>^*^^'"^' ^*^ ««*««

0«o. M. Pams.
B. O. Bbtjtolm.

/'MAV
JVin«/|f (toy* after date we JoinUy and MyeniiT »»mi^^^^^ '' **®^-

I>ATn 4 Wmrookb.
JJMjML^ _

jl| ^<rA*. pay to th. ord« of ^. i. SmUh, MightJS^tH'l'^ *'
^'^freceived, and charge to acoount of

*««»«|mwj and M Dollan, Tain*

2b Kathaa Robinmm * Co.,
^"" "^^ * <^-

A. Lotti*, Mo,

$190.

JnWKy «toy# after date nay to O Z ir-»f «. -^ ^ 'I'l'^
*^' *'^- ^' *«80.

^® W'm. £. Haatinga « Co..
C%<cas»,m Jamm 8. Boocou.

To a. L. Simmon, A Co.
******

^-,» «_ _.Pl-ew to^on^ir. «W..../V»./>of/a«.andch:Sri^'i:^„^tof
'""'•

Oao. H. DoEB.

Scott, Bbowh ft Co.

E^elved Of O. S. Ne.com,, Tu. Bun^ Z>o«^ ,„ ft,, ofJ^^i^^jl^^
BoBiBT L. Cabbou.







I




