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^a^j,rf STERLING MONEY.

f. 4 Farthings = 1 Penny,
d. 12 Pence = 1 Shilling,
8. 20 Shillings = 1 Pound.

J= 1 farthing ; ^ = 2 farthings ; | =: 3 farthings ;
crown =

5s
; guinea (not now coined) = 21s.

Obsolete Coins.—Noble = 6s. 8d.
;
mark sterling = 13s. 4d.

;

angel= 10s.; Jacobus = £1, 5s.; moidore = £l, 7s.; Joannes
= £1, 16s.

TROY WEIGHT.
Marked Troy grains,

gr. 24 Grains = 1 Penny-weight = 24

dwt. 20 Penny-weights = 1 Ounce = 480
oz. 12 Ounces = 1 Pound, tb = 5760

Gold is supposed to be divided into 24 equal parts called

carats. When pure it is said to be 24 carats fine ; when, say, 18

parts are pure and 6 are alloy, it is said to be 18 carats fine.

The brass Troy pound, made in 1758, is the standard unit,
from which all weights are taken; it contains 5760 grains, each

grain being the itsj-V^^ P^^* ^^^ cubic inch of distilled water,
at the temperature of 62° of Fah. thermometer, the barometer

being at thirty inches. 7000 of such grains are equal to the

Avoirdupois pound.
Bj this weight are weighed gold, silver, jewels, and liquors.
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ENGLISH LAND, OR SQUARE MEASURE.
jdarked

Bq. in. 144 Square inches = 1 Square foot

9 Square feet = 1 Square yard
30| Square yards = 1 Square pole
40 Square poles = 1 Rood
i Roods = 1 Acre

640 Acres = 1 Square mile

= 1 Rood brick work ; 100 square feet =
&c. ;

36 square yards = 1 Rood of Ma-

Square in

144

1296
39204

1668160
6272640

po.
ro

ac

272\ square feet :

1 square of flooring,

son-work, &c.

By this Measure every thing that has length and breadth
is estimated.

SOLID MEASURE.
Marked. Solid in

8. in. 1728 Solid inches = 1 Solid foot ^- 1728
s. ft. 27 Solid feet = 1 Solid yard = 46656

40 solid feet of rough or 50 of hewn timber = 1 Load ; 42

solid Feet = 1 Ton of shipping.

By this Measure every thing which has length, breadth,
and thickness, or depth, is estimated.

MEASURE OF CAPACITY.
Marked Cubic in.

1 Pint = 34-65923
= 1 Quart = 69-31846
= 1 Gallon = 277-27384
= 1 Peck = 554-54768
= 1 Bushel -. 2218-19074
= 1 Quarter = 17745-52595
= Chaldron, eh. == 70982*10380

This is now the only measure allowed by law for all liquids
and all dry goods not measured by heaped measure. 100 gal-
lons of this measure are very nearly equal to 1-20 old wine

gallons, to 98*3 old ale gallons, or to 103-12 gallons old dry
measure.

pt.
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tent of the heap is therefore 597*29518 cubic inches, V9hich»
added to 221 8' 19074, the content of the bushel, gives 2815'48592
cubic inches for the content of the heaped oushel, and the
contents of the others are in proportion.

This Measure is used for Coals, Culm, Lime, Fish, Pota-

toes, Fruit ; and all goods sold by heaped measure.

YARN MEASURE.
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OLD WINE MEASURE.
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3 Placks = 1 Penny Sterling, 4 Pennies = 1 Groat, ISa
Pence = 1 Mark Scotch, 18 Marks or 12 Pounds Scotch = 1

Pound Sterling.

SCOTCH, TROY, OR DUTCH WEIGHT.
Marked Trop gr$.

dro. 16 Drops = 1 Ounce = 476'55935
oz. 16 Ounces = 1 Pound = 76089496
lb. 16 Pounds = 1 Stone = 121743-1936
The Tron Pound kept at Edinburgh is equal to 9622*67

Troy Grains ;
it varies, however, in different places and for

different purposes, but is always divided as above.

SCOTCH LAND MEASURE.

Harked 8q: Eng. in.

sq. ft. 9 Square Feet = 1 Square Ell = 1369

sq. e. 36 Square Ells = 1 Square Fall = 49284

fall 40 Falls - 1 Rood = 1971360
ro. 4 Roods = 1 Acre, ac. = 7885440
The Scotch standard ell, which was formerly divided into

36 of its own inches, is equal to 37*0598 English inches, but

by act of Parliament it ought only to be 37.

SCOTCH WHEAT MEASURE.

4 Lippies
= 1 Peck

4 Pecks = 1 Firlot

4 Firlots = 1 Boll

16 Bolls = 1 Chalder
The Linlithgow wheat firlot contained 21^ Scotch pints ;

It was also used for rye, pease, beans, salt, and grass-seeds.
The barley firlot contained 31 Scotch pints, and was also usod

for malt, oats, fruit, and potatoes, and divided as above.

SCOTCH LIQUID MEASURE.
UarkeU Cubic Enq. ^ncKa.

1 Gill = 6-5125

g. 4 Gills = 1 Mutchkin = 26 05
mut. 2 Mutchkins = 1 Chopin = 52*1

eh, 2 Chopins = 1 Pint =- 104*2

pt. 2 Pints = 1 Quart = 208*4

qt. 4 Quarts = 1 Gallon = 833-6

gall. 16 Gallons = 1 Hogshead = 13337*6

Three Scotch pounds, of the Water of Leith, was the stand-
ard of the above pini.

Cubic Eng. inch.
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ARITHMETIC
Is the art of Coniputation, and the fundamental

Rules are, Numeration, Addition, Subtraction,
Multiplication, and Division.

NUMERATION
Is the Art of Reading and Writing any Number.

TABLE.

P
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EXAMPLES.

1. Read 83068.

2. Read 976705.

3. Read 8067900.

4. Write in words 14065708.
5. Write in words 980679120.
6. Write in words 800854029.

To write any number in figures.

Rule. Write every figure in its proper place, and tup-
ply vacant places with ciphers.

EXAMPLES.

1. Write in figures, one thousand and eighty.
2. Write in figures, sixty-four thouBand and

ninety.
3. Write in figures, seventy millions, two thou-

sand and ten.

4. Write in figures, one hundred millions, sixty-
two thousand, eight hundred and eleven.

1. Write in letters, eight hundred and seventy-
nine.

2. Write in letters, one thousand nine hundred

^nd eighty-eight.

ADDITION
Is the collecting of two or more numbers into one

sum.

SIMPLE ADDITION.
Rule 1. Place units under units, tens under tens, &c.,

and draw a line under them.
2. Add the Figures in the units column, and find how many

times 10 that sum contains.

3. Set down the remainder, if any, at the foot of the

column, and, for every 10 in that sum, carry 1 to the next

column: proceed thus with every remaining column, and,
under the last, write down the full sum.

Proof. Draw a line under the uppermost nimi-

ber, add all the rest together, then add this laat-

found number and the uppermost; that sum will

be the same as the first.
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15. What is the sum of 54936, 789, 45, 3100,

7093, 84506, 379, and 480? Ans. 151328.

16. Add 79685, 37986, 48798, 76548, 497634,
56783, 698796, 49768, and 9873 together. Ans.
1555871.

17. Add 4869, 75486, 98743, 486, 97, 54868,

79633, 976854, aad 796877 together. Ans. 2087913.
18. Add 987548, 69537, 6548, 898756, 48687,

796843, 6854868, 5487695, and 76854876 toge-
ther. Ans. 92005358.

19. What is the sum of two hundred and eighty
three, four hundred and seventy-six, three thousand

five hundred and fifty-two, seven thousand six hun-
dred and eighty-four, twenty-seven, eight hundred
and seventy-six, two thousand nine hundred and

eighty-five? Ans. 15883.

20. A man was bom in theyear 1761, when would
he be 69 years of age? Ans. in 1830.

21. A lent B 30Z. C 48Z. D 120L E 209Z. F 44^.

and G 1340/. how much did he lend in aU? Ani.
1791Z.

22. A owes B 2359Z. C 549Z. D 875/. E 965i. F
1897L G 1231Z. H 2197Z. I 978/. and K 841/. how
much does he owe in all? Ans. 11892/.

SUBTRACTION
Is the method of taking a less number from a greater

in order to find their difference.

SIMPLE SUBTRACTION.
Rule 1. Place the less number under the greater ; unite

under units, tens under tens, &c., and draw a line under them.
2. Then be^in at the right hand, and take each figure of

the less number from the figure above it, and place the re-

mainder directly
under.

3. When the lower figure is equal to the upper write down
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a cipher ;
if greater than that above it, suppose 10 added to

the upper figure ; then subtract the lower figure from the sum :

but you must add 1 to the next lower figure before you sub-

tract it.

Proof. Add the two undermost numbers to-

gether, their sum will be equal to the uppermost
when the work is right.
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20. What is the difference between six hundred
and forty-three thousand two hundred and eighty-
five, and two hundred and fifty-six thousand seven
hundred and forty-two ? Ans. 386543.

21. A man was bom in the year 1832, what is

his age this present year ? Ans.
22. A person whose present age is 73, was 37

years old at the birth of his eldest daughter, what
is his daughter's age? Ans. 36 years.

MULTIPLICATION
Is a compendious method of adding any number.
The number to be multiplied is called the Mul-

tiplicand ; the number by which you multiply -is

called the Multiplier ; and the amount is called

the Product,
Note. The Multiplicand and Multiplier are called Fac-

tors.

SIMPLE MULTIPLICATION.
Rule 1. Place the Multiplier under the Multiplicand,

units under units, &c., and draw a line under them.
2. Multiply each figure in the Multiplicand, first hj the

units of the Multiplier, then by the other figures in their or-

der, placing the first figure of each Product directly under the

figure by which you multiply, and carry by 10, as in Addi-
tion

;
add these Products.

Note. If there is a cipher or ciphers at the right of on©
or of both Factors, multiply by the significant figures, and
annex the ciphers to the Product.

Proof. Make the former Multiplicand the

Multiplier, and the Multiplier the Multiplicand ;

if this Product is equal to the former, the opera-
tion is right. Or thus :

1. Cast the nines out of the two Factors, and set down the

Remainders.
2. Multiply the two Remainders together, and if the ex-

cess of nines in their Product is equal to the excess of nine*

in the total Product, the work is nght.
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EXAMPLES.

(1.) (2.)

MultipHcand 68945734 48096784

MultipHer 2 3

Product

3. Multiply 48679048 by 6. Ans. 292074288.

4. Multiply 80670912 by 9. Ans. 726038208.

5. Multiply 98765432 by 12. Ans. 1185185184.

6. Multiply 4606870 by 18. Ans. 82923660.
7. Multiply 2345678 by 47. Ans. 110246866.

8. Multiply 8970681 by 96. Ans. 861185376.

9. Multiply 459068 by 185. Ans. 84927580.

10. Multiply 7549636 by 345. Ans. 2604624420.
11. Multiply 3276894 by 672. Ans. 2202072768.
12. Multiply 9768458 by 894. Ans. 8733001452.
13. Multiply 7280473 by 289. Ans. 2104056697.
14. Multiply 809601 by 2400. Ans. 1943042400.
15. Multiply 601570 by 3068. Ans. 1845616760.
16. Multiply 406894 by 85237. Ans. 34682423878.
17. Multiply 238906by216894. Ans. 51817277964.
18. Multiply 54986304 by 729634.

Ans. 40119876932736.

Rule II. When the Multiplier is the product of two or

more numbers, neither of which exceeds 12, multiply contin-

uiiUy by these numbers.

EXAMPLES.
1. Multiply 68094568 by 24. Ans. 1634269632.
2. Multiply 4096731 by 36. Ans. 147482316.
3. Multiply 748695 by 48. Ans. 35937360.
4. Multiply 947658 by 54. Ans. 51173532.
5. Multiply 386909 by 81. Ans. 31339629.

Ans. (1.) 137891468. (2) 144290352.
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6. Multiply 729654 by 112. Ans. 81721248.
7. Multiply 8976543 by 108. Ans. 969466644.
8. A gentleman has 45Z. a-week, how much is

that in 52 weeks ? Ans. 2340Z.

9. How many seeds in a plant which consists ot

9 stalks, on each of which are 45 flowers, and each

flower bears 549 seeds? Ans. 222345.

10. How many square yards in a garden which
is 53 yards long, and 32 yards broad? Ans. 1696.

DIVISION
Is a compendious method of subtracting any number.
The number to be divided is called the Dividend.

The number you divide by is called the Divi807\

The number of times the Dividend contains the

Divisor is called the Quotient.

SIMPLE DIVISION.
Rule 1. 1. Draw a line on the right and left of the Divi-

dend ; write the Divisor on the left hand, and the Quotient
as it arises on the right.

2. From the left hand of the Dividend point off as many
figures as will contain the Divisor once or oftener ; find how
many times these figures contain the Divisor, and place the

figure which
represents

the number of times in the Quotient.
3. Multiply the Divisor by the Quotient figure, and place

the product under the figure or figures pointed off.

4. Draw a line, and subtract the Product from the figures
under which it stands.

5. To the right hand of the Remainder bring down the

next figure of the Dividend, and
point

it off ; which number
divide as before, and proceed in tne same manner till all the
Dividend be brought down.
Note. If the Divisor is 12, or under, the

operation may
be performed mentally, by putting down only tne Quotient.

Proof. Multiply the Quotient and Divisor to-

gether, adding the Remainder, if any; this Pro-

duct will be equal to the Dividend.—Or, divide

the Dividend aifter subtracting the Remainder, if
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«ny, 'by the Quotient ;
the result will be equal to

^he Divisor.

EXAMPLES.

1. Divide 84667 by 2.

2. Divide 489764 by 3.

3. Divide 386457 by 4.

4. Divide 490680 by 5.

6. Divide 867059 by 6.

6. Divide 732845 by 7.

7. Divide 411678 by 8.

8. Divide 4912037 by 9.

9. Divide 8695340 by 14.

10. Divide 1234567 by 20.

11. Divide 7865432 by 38.

12. Divide 75846972 by 46.

13. Divide 54906734 by 59.

14. Divide 48372864 by 75.

15. Divide 9876540 by 87.

16. Divide 14680598 by 108.

17. Divide 81407910 by 384.

18. Divide 72986543 by 563.

19. Divide 987213472 by 747.

20. Divide 428638726 by 1374. Ans. 311964^^^^
21. Divide 729684786 by 4726. Ans. 154397JfS|
22. Divide 40608370 by 1809. Ans. 22447 }|^|
23. Divide 51406745 by 314689. Ans. 163J}||f f

Rule II. When the Divisor is the product of two or more
numbers, none of which exceeds 12, divide successively by
these numbers.
Note. To find the true Remainder, multiply the last

Remainder into all the preceding Divisors (the last excepted),
adding the several Remainders to the Products to which they
belong.

EXAMPLES.

Ans. 42333^
Ans. 163254§
Ans. 966141
Ans. 98136
Ans. 144509g
Ans. 104692^
Ans. 514591
Ans. 5457811
Ans. 621095|j
Ans. 617283"^
Ans. 206985/^
Ans. 1648847^
Ans. 930622f I
Ans. 64497151
Ans. 113523|f
Ans. 13593^%
Ans. 21199911 J

Ans. 129638m
Ans. 1321570Hf

1. Divide 459323 by 48.

•2. Divide 287536 bv 56.

Ans. 9569IJ
Ans. 51344
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3. Divide 679195 by 84. Ans. 8085JJ
4. Divide 7384675 by 96. Ans. 7692;fg :

5. Divide 5498653 by 108. Ans. 5091 3^Vi
6. Divide 8965437 by 121. Ans. 74094^%
7. Divide 3846973 bv 112. Ans. 34347f f |
8. Divide 549657 b/l68. Ans. 32711||
Rule III. When there are ciphers annexed to the Divisor^

cut them off ; and cut off as many figures from the Dividend i

annex these figures to the Remainder.

EXAMPLES.
1. Divide 41285 by 30. Ans. 1376^^
2. Divide 72400 by 100. Ans. 724
3. Divide 45973 by 240. Ans. miU
4. Divide 39768 by 7000. Ans. 5fgg§
5. Divide 39768438 by 73000. Ans. 544ff §'g§
6. The area of a room 16 feet broad is 512 feet,

\\'hat is its length ? Ans. 32 feet.

SUPPLEMENT TO MULTIPLICATION AND DIVISION.

I. When the Multiplier contains a fraction.

Rule. First multiply by the upper figure of the fraction,
and divide the Product by the under figure, then multiply by
the whole number, and add the Product to the Quotient.

EXAMPLES.
1. Multiply 7854769 by 9f. Ans. 76583997f
2. Multiply 3768473 by 16f . Ans. 61708745{
3. Multiply 2965497 by 26|. Ans. 79409419?
4. Multiply 3864738 by 31 2^^.

Ans. 1207906294{^
5. Multiply 3846768 by 416J. Ans. 1601217180
6. Multiply 7486742 by 98^. Ans. 737444087

II. When the Divisor contains a fraction.

Rule.
Multiply the Divisor by the under figure of the

fraction, and add the upper figure to the Product ; multiply
the Dividend also by the under figure of the fraction, and then
divide.
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EXAMPLES.

1. Divide 785476 by 9^. Ans. 84916Jf
2. Divide 3876549 by 16|. Ans. 232592*J
3. Divide 5469874 by 21J. Ans. 253234^V]f
4. Divide 7321095 by 4l|. Ans. 174832/,^
5. Divide 5486953 by 29|. Ans. 185998f f

6. Divide 7654869 by 31^- Ans. 241573f§?

REDUCTION
Is the changing of numbers from one name to an-

other, without altering their value.

To bring a greater name into a less.

Rule. Multiply the given number by as many of the
less name as make one of the greater ; adding to the Product
the parts of the second name, if any ; proceed in the same
manner, till you have brought it as low as is required.

To bring a less name into a greater.
Rule. Divide by as many of the less name as make one

of the greater ; and thus proceed till you have brought it into

that name required ; the last Quotient, together with the
several Remainders, if any, will be the answer.

Mixed Reduction is when both Multiplication and

Division are used.

Rule. Reduce the given numbers into one name ; then
divide the one by the other.

Proof. Reverse the Question.

STERLING MONEY.

EXAMPLES.
1. Reduce 125. 11 ^d into farthings. Ans. 622.

2. In 1 pound, how many shillings, pence, and

farthings? Ans. 205. 240c?. 960/
3. In 7343 farthings, how many pounds ? Ans.

11 125. llfcZ.
4. In AOL 10s, 6<i. how many pence, halfpence,

and farthings? Ans. 9726<f. 19452 halfpence,
38904 farthings.
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5. In 125. 2ld, how many halfpence? Ans. 293.

6. In 900 guineas, how many sixpences and

pence? Ans. 37800 sixpences, 226800cf.

7. Reduce 309Z. 15s. lOfc?. into farthings. Ans.
297403.

8. In 912 farthings, howmany shillings? Ans. 19«.

9. In 4089 farthings, how many pounds ? Ans.
4Z. 55. 2icZ.

10. In 4009 hal^ence, how many pounds? AnB.
8Z. 75. Old,

11. In 42336 farthings, how many guineas?
Ans. 42.

12. In 7200 farthings, howmany crowns? Ans. 30.

13. Reduce 736Z. 175. ll^d, to halfpence. Ans.

353711.
14. Reduce 2161 lOs. lOfd to farthings. Ans.

264523.
15. Reduce 205Z. I65. 2Jd to farthings. Ans.

197577.

16. Reduce 210Z. IO5. QdAo sixpences. Ans. 8421.

17. Reduce 2000Z. 175. Sd, to fourpences. Ans.

120053.

18. Reduce 74867 farthings to pounds. Ans.

77Z. 195. 8fd
19. Reduce 650967 halfpence to guineas. Ans.

1291 guineas, 125. l^d.
20. Reduce 74894 threepences to pounds. Ans.

936Z. 35. Qd,

21. Reduce 7486Z. to guineas. Ans. 7129

guineas, II5.

22. In 10864 farthings, how many crowns, half-

crowns, sixpences, and pence, and of each an equal
number ? Ans. 28 of each.

23. In 40 guineas, how many pounds ? Ana. 421.

24. In 283?. 95 Qd. how many uhillings, half-
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crowns, and crowns, and of each an equal number ?

Ans. 667 of each.

25. In 842 crowns, how many guineas ? Ans. 200
guineas, IO5.

TROY WEIGHT.

26. In 6 lb. 10 oz. 5 gr., how many grains? Ans*
39365.

27. In 213212 grains, how many pounds? Ans*
37 lb. 3 dwt. 20 gr.

28. In 9120 gr. of silver, how many teaspoons,
each half an ounce ? Ans. 38.

29. In 9 ingots of silver, each 2 lb. 10 oz. 10 dwt.^
how many grains ? Ans. 149040 gr,

apothecaries' weight.

30. In 2 lb., how many oz. dr. ser. and gr.? Ans*
24 oz. 192 dr. 576 scr. 11520 gr.

31. In 546 lb. 18 gr., how many grains ? Ans.
8144978 gr.

32. In 56789 scruples, how many lb.? Ans. 197
lb. 2 oz. 1 dr. 2 scr.

avoirdupois weight.

33. In 6 cwt. 1 qr. 18 lb., how many drams ?

Ans. 183808.
34. In 30 tons, 18 cwt. 2 qr. 20 lb. 12 oz. 15 dr.,

how many drams? Ans. 17738959 dr.

35. In 215040 oz., how many tons? Ans. 6 tons.

36. In 540 parcels of sugar, each 18| lb., how

many cwt. ? Ans. 87 cwt. 3 qr. 27 lb.

WOOL weight.

37. In 2 weys, how many pounds of wool? Atob.

B64 lb.

38. In 13104 lb., how many lasts? Ans. 3.

39. In 8 lasts, how many stones ? Ans. 2496.
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HAY AND STRAW WEIGHT.
40. In two loads of straw, how many pcmnds?

Ana. 2592.

41. In 10080 lb. of old hay, how many loadfl?

Ans. 5.

42. In 3 loads, 30 trusses, 42 lb. of new hay,
how many lb. ? Ans. 8322 lb.

CLOTH MEASURE.
43. In400 yds., howmany nails? Ans. 6400 nails.

44. In 500 nails, howmanyyds.? Ans. 31 yds. 1 qr.
45. In 764 ells English, how many yds. ? AnB.

955 yards.
46. In 6 pieces of cloth, each 20J yards, howmany

nails and inches? Ans. 1968 nails, 4428 inches.*

LONG MEASURE.
47. Reduce 1 mile into inches. Ans. 63360.
48. In 1362240 inches, how many miles ? Ans.

21 J.

49. Reduce 360 miles, 4 furlongs, 27 poles, 2}

yards, to inches. Ans. 22846716 inches.

50. Reduce 7486973 feet to miles. Ans. 1417

miles, 7 furlongs, 35 poles, 5 yards, 6 inches.

61. How often will a wheel, of 18J feet circum-

ference, turn in running betwixt Edinburgh and

Glasgow, the distance being 44 miles? Ans.

12557if
52. How many inches will reach round the world,

f^hich is 360 degrees, and each degree 69 miles ?

Ans. 1573862400.
53. How many inches will reach round the moon,

of which the circumference is 6817 miles, 3 fur-

longs, 7 poles? Ans. 431942346 inches.

LAND MEASURE.
54. In 20^ acres, how many poles ? Ans. 3280

poles.
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55. In 172425 yards, how many acres ? Ans. 36

acres, 2 roods, 20 poles.

56. In 674 acres, 6 poles, how many yards ? Ans.

32623411 yards.
57. In 20047964 square inches, how many acres?

Ans. 3 acres, 31 poles, 11 yards, 3 feet, 32 inches.

58. In 740 acres, 5| yards, how many square
feet? Ans. 32234449| square feet.

59. In 7854796 square feet, how many acres?

Ans. 180 acres, 1 rood, 11 poles, 12 yards, 3;J feet.

SOLID MEASURE.

60. In 52 solid yards, how many solid inches ?

Ans. 2426112.

61. In 13856832 solid inches, how many solid

yards? Ans. 297 yards.

MEASURE OF CAPACITY.

62. In 840 quarters, 3 pecks, how many pecks?
Ans. 26883.

63. In 47 quarters, 6 bushels, how many peckt^ ?

Ans. 1528.

64. In 649 pecks of wheat, how many quarters >

Ans. 20 quarters, 2 bushels, 1 peck.
65. In 6750 pecks of barley, how many quar-

ters? Ans. 210 quarters, 7 bushels, 2 pecks.

YARN MEASURE.

66. In 7 spindles, how many cuts ? Ans. 336.

67. In 48960 threads, how many slips ? Ans. 34

slips.

68. In 27 spindles, 80 threads, howmany threads?

Ans. 155600.

69. In 71 slips, 4 heers, 1 cut, 64 threads, 25

inches, how many inches ? Ans. 9304585.

CIRCLE.

70. In 36°, 24', 35", how many seconds? Ans.
131075'^
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71. In 120836", how many signs? Ans. 1», 3%
33', 56".

72. In 4«, 14'*, 15', 44", how many seconds?

Ans. 483344.
TIME.

73. In a year of 365 days, 6 hours, how many
seconds? Ans. 31557600 seconds.

74. How many hours from the birth of Christ to

Christmas 1818
; reckoning 365 days 6 hours to a

year? Ans. 15936588.

75. How many seconds are there in a solar year,
which consists of 365 days, 5 hours, 48 minutes,
and 48 seconds? Ans. 31556928.

76. From March 10 to December 25 (both days

included), how many days and hours? Ans. 291

days = 6984 hours.

77. How long would it require to count five hun-

dred millions of money, at the rate of 100?. a-mi-

nute, without intermission? Ans. 9 years, 187

days, 5 hours, 20 minutes.

MISCELLANEOUS QUESTIONS.

1. Reduce 17 tons, 13 cwt. 1 qr. 25 lb. 12 oz.

15 dr. to drams. Ans. 10134991 drs.

2. In 47875640 inches, how many miles, &c. ?

Ans. 755 ml. 4 fu. 36 p. 2 ft. 8 in.

3. In 3670 Julian years, 315 days, 16 ho. 35 m.
47 s., how many seconds? Ans. 115843667747 sec.

4. In 47872198 sq. in., how many acres? Ans.

7 ac. 2 ro. 21 per. 2| yd. 3 ft. 118 in.

5. In 359 solid yd. 21s. ft. 1047 s. in., how many
solid inches? Ans. 16786839 s. in.

6. In 4768 guin. 125., how many half-crowns ?

Ans. 40056 half-crowns.

7. In 3186Z. 155. 8rf., how many guineas ? Ans.

3035 gu. Sd.
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8. In 36840 pounds Scotch, each Is, 86/., how

many pounds sterling? Ans. 3070^.

9. In 3879 English ells, how many Scotch ells,

each 37 imperial inches? Ans. 4717 S. e. 26 in.

10. In 874867 gallons, how many qrs. ? Ans.

13669 qrs. 6 bu. 1 pk. 1 gal.
11. In 784 gal. 2 qt. 1 pt., how many pints?

Ans. 6277 pints.
12. Reduce 746 ml. 5 fu. 37 po. 2 ft. 11 in., into

inches. Ans. 47313521 inches.

13. Reduce 475 ac. 2 ro. 24 per. 29 yd. 7 ft. 138

in., into inches. Ans. 2983619946 sq. in.

14. How many lbs. of old hay in 25 loads?

Ans. 50400 lbs.

15. In 5740 yds., how many French ells? Ans.

3826 Fr. ells, 4 qrs.
16. How many seconds in 7875 solar years?

Ans. 248510808000".
17. Reduce 2 cir. 7 s. 17*^, 25', 57" to seconds.

Ans. 3410757".

18. How many pints are in 74 qr. 3 bu. 2 pk.
1 gal. 3 qt. 1 pt. ? Ans. 38127 pts.

19. In 7485 marks Scotch, each 13
Jc?.,

how many
crowns and guineas? Ans. 1663 cr. Is, Sd.

;
396

gu. Sd.

20. In 786?. 125., how many crowns, half-crowns,

shillings, and sixpences, and of each an equal num-
ber? Ans. 1748.

21. How many pounds Scotch, each Is. 8J., are

in 729 gu. 3^. 4^?.? Ans. 9187 pounds Scotch and 8d,

22. In 7486 half-guineas, how many marks, each

135. 4c?. ? Ans. 5895 marks, 35.

23. In 25 roods, 34 yds. of mason work, how

many yards ? Ans. 934 yds.
*24. In 480 lbs. Scotch tron weight, each 22 oz.,

how many lbs. avoirdupois ? Ans. 660 lbs.

c
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COMPOUND ADDITION.

Rule 1. Place all numbers of the same denomiuatiori

directly under one another, and draw a line under them.
2. Add the figures in the lowest denominations, and find

how many of the next higher denomination that sum contains.

3. Write down the remainder, if any, at the foot of the

column, and carry 1, for each of the higher denomination,
to the next column.

4. Proceed in the same manner through all the denomina-
tions till you come to the highest, the sum of which, together
mth the several remainders, will give the answer required.

Proof. As in Simple Addition.

Sterling Money,

examples.

10 20 12

£ 5. d.

fl.)6 6 8

4 8 9

v3 5 6

4 9 7

5 6 6

7 5 4

10 20 12
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7. A owes B 450/. Us. lOd,, C 3U. ISs, M., D
545/. 165. lid., E 44Z. 145. 8^c?., F 300Z. 95. lOd.,
and G 84/ 145. Required A's debt? Axis. 1461/.

105. ^d.
8. Add 326/. 125. Sid.; 274/. 155. 4^.; 432/.

165. b^d.; 376/. 195. 8^c?.; 741/. 145. 5|d; 279/.

25. M. Ans. 2432/. 05. 6|d
9. Add 471/. 155. 2ld. ;

296Z. 175. 8^^. ;
1432/.

155. 4.ld.; 2731. 125. 6d
;
354/. 145. bid.; 2471/.

135. M. Ans. 5301/. 85. ^d.
10. Add 28/. 125. 5Jd ;

437/. I65. 3J.
;

7328/.

125. bid. ;
456/. 145. lOd.

;
3284/. 175. 8Jd ;

27/.

I65. 3d. Ans. 11564/. 95. ll|d
11. What is the sum of 246Z. 145. 3Jd ;

741/.

135. 2ld. ;
79/. 25. 8d.

;
4284/. I65. 2ld. ;

456/.

155. 3d.
;

36/. 85. 4|c/* ;
2841/. 125. 9c/. ? Ans.

8687/. 25. 8|6/.

12. Add 287/. 145. 5Jd ;
742/. 95. 4c/.

;
28/. 175.

5Jc/. ;
4684/. 125. 9Jc/. ;

356/. 145. 6c/.
;
3284/. I65.

5|c/.; 4721/. 155. 2ic/. Ans. 14107/. Os. 2|c/.
13. What is the sum of 38/. 145. 6};d. ;

276/.

135. 5d.
;

29/. IO5. lid. ;
4324/. 175. 9Jc/. ;

742/.

65. 2Jc/. ;
5426/. 155. 3d.

;
45/. 45. lO^d. ;

2143/.

145. 5c/.? Ans. 13027/. 175. l|c/.

14. What is the sum of 1568/. I65. 9^^?. ;
5769/.

175. lOJc/. ;
8769/. 195. 4f c/.

;
7698/. 155.4c/.;

49987/. 175. ^d. ;
50987/. 145. 7f c/.

;
97854/. 85.

^d. ;
9768/. 35. 5Jc/. ;

376/. 95. 7Jc/. ;
88768/. I65.

65c/.? Ans. 321550/. I85. 8|c/.
15. Bought a parcel of goods for 100/. IO5., paid

for packing them I85. Qd., for carriage 1/. I85., and

spent about the bargain 125. 8|c/. What do these

goods stand me? Ans. 103/. 195. 2|c/.
16. A servant went to market and laid out on beef

IO5. 10|c/., on mutton 55. 9}c/., on lamb I65. 6c?., on
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greens. 5^d,, on fish 10s. Sd.y on eggs 10jc?.,
and on

butter 6s. 8c?. How much was laid out in all?

Ans. 2/. lis. 5\d.
17. A owes B for bread SI, 9s. 6^eZ., for cheese bL

10s., for tea SI lis. 9^^., for sugar 121. lOs. S^d.,
and for other articles 20Z. 8s. ^d. What is the

amount of A's debt? Ans. 501. 10s. 4fd.

Avoirdupois Weight. Troy Weight.
10 20 4 10 16 16 10 12 20 21
T. cwt. qr. lb. oz. dr. lb. ox. dwt. gr.

(18.) 40 16 2 (19.) 25 14 12 (20.) 20 10 14 16

56 18 30 15 14 14 11 19 18

45 14 1 24 14 11 50 8 16 21

34 19 3 16 10 8 34 6 18 22

54 16 2 8 7 10 68 4 16 20

36 15 1 13 6 9 46 1 10 4

88 14 2 4 14 10 14 10 16 12

10 10 8 10 15 50 8 14 6

21. What is the sum of 50 lb. 11 oz. 14 dwt. 20

gr. ;
40 lb. 10 oz. 15 dwt.

;
62 lb. 8 oz. 20 gr. ;

34

lb. 8 oz. 14 dwt.
;
36 lb. 4 oz. 10 dwt. 19 gr. ;

and

54 lb. 15 gr. ? Ans. 279 lb. 7 oz. 16 dwt. 2 gr.

22. What is the sum of 45 lb. 6 oz. 5 dr. 1 scr.

14 gr. ;
23 lb. 8 oz. 6 dr. 12 gr. ;

31 lb. 4 oz.

3 dr. 2 scr.
;

27 lb. 10 oz. 2 dr.
;

3 dr. 1 scr.

15 gr. ;
2 lb. 5 oz. 7 dr. 2 scr. 10 gr.? Ans. 131

lb. 4 dr. 2 scr. 11 gr.
23. A shopkeeper retails of sugars 3 qr. 4 lb.

12 oz. 4 dr.
;
of teas 1 qr. 15 lb. 10 oz.

;
of coffee

• Ans. (18.) 369 toM, 4 cwt. 3 qr.—(19.) 133 lbs. 16 oa.

9 dr.—(20.i 301 lb. 4 oz. 7 dwi. 23 gr.
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4 cwt. 1 qr. 6 lb. 14 oz.
;
of tobacco 5 cwt. 3 qr. ,

and of snuff 2 cwt. 2 qr. 26 lb. 10 oz. 12 dr. What
is the weight of the whole? Ans. 13 cwt. 3 qr. 25

lb. 15 oz.

24. A draper bought 308 yds. 2 qr. 1 nail
;
500

yds. 1 qr. 3 nl.
;
54 yds. 3 qr. ;

and 60 yds. 3 qr.
3 nls. How many yards did the whole contain ?

Ans. 924 yds. 2 qr. 3 nl.

25. From A to B is 5 miles, 1 fur. 8 po. ;
from

B to C 19 m. 18 po. ;
from C to D 6 far. 18 po. 4

yds. ;
and from D to E 5 m. 36 po. 4 yds. What is

the distance from A to E ? Ans. 30 mil. 1 fur. 1 po.

n yds.
26. A wine merchant imported 378 gal. 2 qt. 1

pt. of claret, 310 gal. 1 qt. 1 pt. of sherry, 71 gal.

3 qt. 1 pt. Lisbon, 239 gal. 1 qt. of port, 356 gal.

3 qt. Madeira, and 219 gal. 2 qt. 1 pt. Champagne;
how much did he import in all? Ans. 1576 gal. 2 qts.

27. A surveyor having measured 5 pieces of land,

found the first to contain 6 ac. 2 ro. 20 po. ;
the

second, 20 ac. 1 ro. 15 po. ;
the third, 15 ac. 3 ro.

4 po. ;
the fourth, 2 ac. 2 ro. 24 yds. 8 feet

;
and

the fifth, 1 ac. 1 ro. 39 po. 28 yds. 5 feet. How
many English acres were surveyed in all ? Ans. 46

ac. 2 ro. 39 po. 22| yds. 4 ft.

COMPOUND SUBTRACTION.
Rule 1. Place the less number under the greater, so that

those parts which are of the same denomination may stand

directly under each other, and draw a line under them.
2. Begin at the right hand, and subtract the number of each

denomination in the lower line from the number above it, and
set the remainder under it.

3. But if the loweB number of any denomination is greater
than the upper, add as many to the upper as make one of th-
next higher denomination, then subtract the lower from that"

sum, and add 1 to the lower number of the next denomination
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before you subtract it; proceed in this manner till the whole
is finisned.

Proof. As in Simple Subtraction.

Sterling Money,

examples.

(1.) 10 20 12 (2.) 10 20 12
£ s. d. £ s. d.

Borrowed 6 14 6 From 20 10 lOJ
Paid 4 15 8 Take li 14 8|

Balance * Rem.

Proof Proof

£ s, d, £ 8. d, £ s. d.

(3.) 209 17 2i (4.) 1004 12 2^ (5.) 1543 10 lOJ
189 19 . 9i 847 12 2f 896 13 5|

6. From 14/. 10s. Sd. take lOL 11». lOld. Ans.
3Z. 185. 9|d

7. From 40Z. I65. take 30Z. 18s. Q\d. Ans. 9/.

17s. 5|d
8. From 436Z. 17s. 4^^ take 298Z. 14s. 6fd

Ans. 138Z. 2s. 9fd
9. From 978?. 5s. 2^d, take 284Z. 16s. 4fd Ans.

693/. 8s. 9fd
10. From 3045Z. take 3000Z. 10s. 8^. Ans. Ul

9s. 4:d.

11. A borrowed from B 100/. and paid him 48/.

16s. lOfd. What is due to B? Ans. 51/. 3s. Ijd
12. What is the difference between 2843/. 12s.

S]d, and 1761/. 13s.
A^d.?

Ans. 1081/. 19s. 3|c/.
13. What is the difference between 471/. 12s.

9^d, and 7846/. Os. 4^^/.? Ans. 7374/. 7s. 6|d
14. A merchant, who had owing him 1000/. 8s. dd.y

« Ans. (1.) II. 18*. lOrf.—(2.) 5/. 16*. 1W. -LS.) 19/. 17». iH
-^4.) 166/. 195. ll|d--(5.) 646/. 17*. Hd.
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received at one time 108Z. 145. 4<^., at another 112Z.

105. 6fcZ., and at a third 258Z. 85. b^d. What re-

mains due to him? Ans. 520Z. 155. 4f<i'.

15. A merchant has in cash 480Z. 65. 7d.^ goods,
value 3005Z. 145. 8J., a house 7882. IO5. 6fd, dehts

due to him 850Z. I85. OJd He owes A lOOZ. 65.

8cZ., B 70Z. 195. 8^., and C 169Z. I65. 10|cZ. Re-

quired his stock? Ans. 4784Z. 75. Aid.
16. Two women and a man received 30Z. 55. 6 Jo?,

for their yearly wages ;
the oldest woman and the

man received 22Z. 75. 6 JcZ.,
and the youngest woman

and the man, 211. 35. 6d. Required the wages of

each? Ans. the man's, 13Z. 55. 4|cZ., the oldest

woman's, 9Z. 25. IJc?., the youngest woman's, IL

I85. Old.
17. Bought 20 lb. 8 oz. 10 dwt. of silver plate,

and sold 14 lb. 8 oz. 14 dwt. 16 grains. What re-

mains? Ans. 5 lb. 11 oz. 15 dwt. 8 gr.
18. Bought 4 tons, 6 cwt. 1 qr. of sugar, and

sold at one time, 1 ton, 20 lb., and at another, 1 ton,

10 cwt. 1 qr. 4 lb. 14 oz. What remains ? AnB. 1

ton, 15 cwt. 3 qr. 3 lb. 2 oz.

19. From 850 yards take 500 yds. 2 qr. 1 nl.

Ans. 349 yds. 1 qr. 3 nl.

20. A person intending to make a journey of 50

miles, was only able to go 30 miles, 6 fur. 21 po.
3 yds. What part of the journey remains unfinish-

ed? Ans. 19 m. 1 fur. 18 po. 2J yds.
21. A farmer bought 111 qr. 7 bush. 2 pks. of

barley, and afterwards sold 54 qr. 4 bush. 3 pks.,
How much did he retain in his possession? Ans.
57 qr. 2 bush. 3 pks.

22. A field of 25 ac. 2 ro. 17 per. 5 yds. is sown
with wheat and oats

;
14 ac. 3 ro. 27| yds. are wheat,

and the remainder oats
;
how much is that ? Ans

10 ac. 3 ro. 16 per. 7^ yds.



3G COMPOUND MULTIPLICATION.

23. From 84 qr. 2 bu. 2 pks. take 66 qr. 3 bu.

3 pks. 1 gal., and how much remains ? Ans. 17 qr,
6 bu. 2 pks. 1 gal.

24. Subtract one farthing from 100/. Ans. 99?.

19.S'. llf^.
25. An Account of Household Expenses.

1 Received.

1882. \^ 5. d.
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3. What cost 4 lb. of sugar at 9^6?.? Ans. 35. 2d^

4. What cost 6 lb. of tea at 45. 6c?.? Ans. IL Is.

5. What cost 8 lb. ofbutter at 10|d? Ans. 65. lOd,

6. What cost 10 lb. of cheese at 5|(i.? Ans. 45. 7c?.

7. What cost 12 lb. of beef at 4ic?.? Ans 45. Zd,

8. What cost 14 lb. ofmutton atS^J.? Ans. 45. Id.

9. What cost 16 lb. of veal at 5fd? Ans. 75. 8rf.

10. What cost 24 gallons of brandy at 125. 66?. r

Ans. 15?.

11. What cost 28 firkins of herring at 75. 3^^.?
Ans. 10?. 45. 2d.

12. What cost 30 lb. of candle at 9|^.? Ans. 1?.

35. M.
13. What cost 32 ells of hoUand at 85. 4^^?

Ans. 13?. 75. 4d
14. What cost 36 bolls of meal at 145. 6^^?. ?

Ans. 26?. 25. 9d
15. What cost 56 firkins of butter at I65. 3^^?.?

Ans. 45?. 125. M.
16. What cost 60 bolls of wheat at 1?. 45. 6^?.?

Ans. 73?. IO5.

17. What cost 72 stones of wool at 85. 6d?
Ans. 30?. 125..

18. What cost 100 stones of coals at IfcZ.? Ans.

145. Id.

19. What cost 108 cwt. of cheese at 1?. 55. 3c?.?

Ans. 136?. 75.

20. What cost 120 cwt. of hops at 4?. 75. 6c?. ?

Ans. 525?. .

21. What is the weight of 35 hhds. of sugar,
ea<;h 14 cwt. 2 qr. 17 lb. ? Ans. 512 cwt. 3 qr. 7 lb.

22. What quantity of land is there in 27 fields,

each 15 ac. 2 ro. 19 poles, 22^ yards? Ans. 421

ac. 3 ro. 13 po. 2| yds.
23. What quantity of ale is there in 49 casks*
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«ach containing 54 gal. 3 qts. 1^ pint? Ans. 2691

gal. 3 qts. 1^ pt.

24. How much silver in 5 dozen dessert-spoons,
.each 2 oz. 11 dwt. 17 grains, and 6 dozen tea-

spoons, each 19 dwt. 23 grains? Ans. 18 lbs. 10

oz. 19 dwt. 12 grains.

Rule II. If the Multiplier is not the Product of any two
or more numbers, first, Multiply by two such numbers as

come nearest the given Multiplier, either greater or less.

Next, Multiply the Multiplicand bv the difference between
this number and the Multiplier ;

then add or subtract the

Product from that before found, according as the given num-
ber was greater or less than the assumed number.

25. What is the price of 17 pair of shoes at 65.

Sd, ? Ans. 5L 65. 3d,

26. What is the value of 29 pair of stockings at

2s. Qd. ? Ans. 31. 12s. Qd.

27. What cost 37 pair of buckles at 4s. A^.?
Ans. 8L Is. lO^d.

28. What cost 46 gallons of whisky at 10s. 6^.?

Ans. 24Z. 3s.

29. What will the rent of a shop amount to in a

year, at 14s. S^d. a-week? Ans. 38L 4s. lOd.

30. What cost 92 stones of flax at 9s. 8ft?.? A as.

44Z. 15s. Id.

31. What cost 105 puncheons of rum at 24Z. 6s,

2d. ? Ans. 2552Z. 7s. 6^.

32. What will 29 men's wages amount to in a

year at 16s. ll|<i. each per week? Ans. 12S0lAs.1d,

33. What is the value of 39 oxen at 151. 7s. 11^.
each? Ans. 600?. 9s. 6fc?.

34. What is the value of 23 acres of turni]>s at

19?. 17s. 9f^. per acre? Ans. 457L 9s. 8^^
35. What must a farmer pay for cutting down

his crop, supposing that he employs 63 reapers for

3 weeks at 2s. 5fd per day? Ans. 140?. Us. i^d.
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Rule 111. When the Multiplier is large, multiply as many
4;imes by 10 as there are figures in the Multiplier above the
unit's place ; then multiply the Product of the last 10 by the
left-hand figure, and the Product above that of the last 10 by
the next figure, and so on till you have multiplied by all the

figures in the Multiplier ; then add the Products.

36. What will a man's wages amount to in 253

days at Is. 4:^d. a-day? Ans. 17Z. 7^. lO^d,
37. A gentleman's yearly income is 500Z. and he

spends daily 195. Ic?., reckoning 365 days to a year ;

how much does he spend ? and how much does he
save yearly? Ans. Spends 348Z. 55. 5c?.; saves 151Z.

145. Id,

38. If a traveller's expenses are 21. ISs. 4:^d, a-

day, what will they amount to in 486 days ? Ans.
1297Z, 05. 3^.

39. What cost 4880 cwt. at I85. l^d. ? Ans.
4539?. 85. 4:d.

40. What cost 3789 quarters of wheat at 3Z. 175.

^d.? Ans. 14686Z. 65. 5^
41. What is the rent of a farm containing 1786

acres at 21. lis. 2^d. p. acre? Ans. 4574Z. 155. d^d.
42. What is the weight of 345 hogsheads of su-

gar, each 14 cwt. 1 qr. 20 lb.? Ans. 4977 cwt. 3

qr. 12 lb.

43. If a fleece of wool weigh 3 st. 1 clove, 5 lb.,

what will be the weight of 2430 fleeces, each fleece

being supposed to contain the same quantity of

wool? Ans. 9372 st. 1 clove, 5 lb.

44. How much wine will 46 casks contain, each

holding 243 gallons, 2 qts. 1 pint? Ans. 11206

gal. 3 qts.

45. How much will a mill grind in a year at 2

qr. 3 bush. 3 pks. a-day? Ans. 901 qr. 3 pks.
46. What is the weight of 20 hogsheads of to-

bacco, each 4 cwt. 1 qr. 18 lb. 1 2 oz. ? Ans. 4 ton

S cwt. 1 qr. 11 lb.
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BILLS OF PARCELS.

1. A Hosier's BiU.

Mr John Grant

Bought of James Browi^
1882.
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COMPOUND DIVISION.
RuLB 1. Place tlie Divisor and Dividend as in Simple

Diyision.
2. Begin at the highest denomination of the Dividend,

divide as in Simple Division ;
and reduce the Remainder, if

any, to the next lower denomination, adding the given num-
ber of that name ; divide this sum, and proceed in the same
manner with all the denominations. The several parts of the

Quotient, thus found, will be the answer required.

Proof. By Multiplication.

EXAMPLES.
1. Divide 3Z. IO5. by 2. Ans. IL 15s.

2. Divide 8Z. 65. 6d by 3. Ans. 2Z. 15s. Qd.

3. Divide 9Z. 10s. lOd, by 4. Ans. 2Z. 7s. 8^d
4. Divide 18Z. 16s. ^d. by 5. Ans. 3Z. 1 5s. 4,-6?.

5. Divide 17Z. 13s. by 6. Ans. 2Z. 18s. 10a.

6. Divide 20Z. 6s. Id. by 7. Ans. 2Z. 18s. 1^.

7. Divide 211. 8s. by 8. Ans. 2Z. 13s. Qd.

8. Divide 271Z. Is. 2\d. by 9. Ans. 30L 2s. 4 pi.
9. Divide 43Z. 16s. O^d. by 10. Ans. 4Z. 7s. 7 ^d.

10. Divide 340Z. 10s. by 16. Ans. 21Z. .5s, 7^6?.
11. Divide 248Z. 17s. 3^cZ. by 35. Ans. 7L 2s.

2^d.
12. Divide 3590Z. 12s. Qd. by 53. Ans. 67Z. 14s.

13. Divide 5672Z. 14s. by 96. Ans. 59Z. Is. 9f^.

14. Divide 630Z. 7s. 8^. by 365. Ans. IZ. 14s.

^d.
15. Divide 17843Z. 18s. lO^c^. by 801. Ans. 22Z.

5s. 6^cZ.

16. Divide 345 cwt. 1 qr. 8 lb. by 11. Ans. 31

cwt. 1 qr. 16 lb.

17. Divide 47 lb. 2 oz. 13 dwt. by 7. Ans. 6 lb.

8 02. 19 dwt.

18. Divide 19 lb. 6 oz. 3 dr. 2 scr. by 5. Ans.
3 lb. 10 oz. 7 dr. 8 gr.
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19. The proprietor of a vineyard sold in equal

quantities to 25 of his customers, 42834 gal. 1 qt.

1 pt. of wine
;
how much did each purchase ? Ans.

1713 gal. 1 qt. 1 pt.

20. Divide 540 yards, 3 qr. 1 nl. by 28. Ans.

19 yards, 1 quarter, l^^ nail.

.21. Divide 51 acres, 1 rood, 11 poles, by 51. Ans.

1 acre, 1 pole.
22. Divide 307 gallons, 1 pint, by 63. Ans. 4

gallons, 3 quarts, 1 pint.
23. If seven casks weigh 2 tons, 7 cwt. 3 quar-

ters, 14 lb., what does 1 cask weigh ? Ans. 6 cwt.

3 quarters, 10 lb.

24. If 6 lb. of tea cost li. 75., what will 1 lb. cost?

Ans. 45. Qd,

25. If 9 pair of gloves cost IL Ss, lO^d., what
is that per pair ? Ans. 35. 2^.

26. Bought 12 lb. of beef for 45. 3d. What did it

cost the lb. ? Ans. 4;^.
27. Bought 24 gallons of rum for 16Z. 155. 6(i.

What did it cost per gallon? Ans. 135. ll^d,
28. If 29 yards of cloth cost 5Z. 25. l^d., what

cost 1 yard? Ans. 35. 6^.
29. A piece of land containing 45 acres is let for

113/. 12s. 6d What is it let at per acre? Ans.

2Z. 10s. Qd,

30. If a man spends 128Z. lis. 2d. in 12 months,
what is that per month? Ans. lOL 145. S^%d,

31. Three men make an adventure, each equally

concerned, whereby they clear 740Z. What was
each man's share of the gain? Ans. 246Z. 135. Ad,

32. What is the value of 1 yard of cloth, when
4 yards cost 51?. 75. Sd, ? Ans. 125. 2fd
33. A prize of 3850Z. is to be equally divided

among 742 sailors. What is each man's share. Ans.

hi 35. did, ,\%.
34. A gentleman has 560?. 125. a-year. How
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much is that a-month, a-week, and a-day? Ans^
46Z. 145. 4:d. a-month; 10^. 155. 7jc?. f|. a-week '

U. 10s. 8|d. igf . a-day.

When the Divisor is of different denominations.

Rule. Reduce both the Divisor and Dividend to the sam«
denomination, and then proceed as in Simple Division.

35. A gentleman distributed 6Z. 125. among some

poor people, and gave each 55. Qd. How many poor
were there ? Ans. 24.

36. The revenues of an infirmary amount to 1 1 52 Z.

IO5. 6(i. How many patients will it maintain, when
each patient requires 9Z. IO5. 6d.? Ans. 121.

37. A farm is let at U. 2s. Qd. per acre, and the

rent amounts to 569Z. I65. 3d. How many acres

does it contain ? Ans. 506 acres, 2 roods.

38. How long must a tradesman work, who gainsr
1 5. 4dl. a-day and spends 7^d., in order to pay a-

debt of 20L 175. 2^d. ? Ans. 589 days.

SUPPLEMENT TO COMPOUND MULTIPLICATION
AND DIVISION.

[. When the Multiplier contains a fraction.

Rule. First multiply by the whole number, then multiply
by the upper figure of the fraction, and divide by the lower

figure, and add the Quotient to the former Product.

39. What cost 8| yds. at 145. 6|d? Ans. 6Z. I5

^4b.%hatcostl2|lb. at 65.2c?.? Ans. Sll^s.l^d.
41. What cost Uf yards at II5. 9|d. ? Ans. 81.

Us. 9?(?. |.

42. What cost 29^ bushels of wheat at 155.6|df. ?

Ans. 22Z. I65. Qd.

43. What cost 46| cwt. of hay at 6s. 7|cL ?

Ans. 15Z. 85. 2\d. ?.

44. Multiply 20 lb. 2 oz. 7 dwt. 21 gr. by 4|.
Ans. 92 lb. 11 oz. 5f grs.
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45. Multiply 24 cwt. 1 qr. 14 lb. 10 oz. by 8f ,

Ans.202 cwt. 1 lb. 2f oz.

46. Multiply 20 m. 3 fur. 30 po. 2 yds. by 9§.

Ans. 197 m. 7 fur. 1 yd.
47. Multiply 120 yds. 2 qr. 1 nl. by lOJ. Ans.

1259 yds. 3| nl.

48. Multiply 40 ac. 3 ro. 30 po. by 11?. Ans.

467 ac. 3 ro. 17^^ po.

49. Multiply 57486 gallons, 3 quarts, 1 pint

of wine by 7§. Ans. 440732 gallons, 2 quarts,

If pint.

II. When the Divisor contains a fraction.

Rule. Multiply both the Divisor and Dividend by the

under figure of the fraction, adding the upper figure to the

Product of the Divisor, then divide the Product of the Divi-
dend by the sum.

50. Bought 17^ bolls of potatoes for 8Z. 12s. ^d.

What did they cost per boll ? Ans. lOs.

51. Bought 13J yds. of cloth for 15Z. What did

it cost per yard? Ans. 11. 2s. 6cZ.

52. Bought 22| stones of beef for 12Z. 65. S^,
What did it cost per stone? Ans. 10s. 10c?. Jf.

53. Divide 21 hi. 16s. Sd, among 5 men and a

boy, and give the boy f of a man's share. Ans. A
man's share, 48L 17s. Oid, H. Bov's share, 321.

54. Divide 2001. 14s. Qd. among 9 men and 7

women; and give a woman | of a man's share.

Ans. A man's share, 131. 10s. l^d. |§. A woman's
IIZ. 5s. ^d. 14.

55. A, B, and C, have a ship in company : A
has I, B ;i,

and C J : they receive of freight for a

voyage, 114Z. 8s. 4d. What is each man's share of

the freight? Ans. A's share, 71Z. 10«. 2^. B's 28Z.

12s. Id. C's 14Z. 6s. O^d.
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SIMPLE PKOPORTION
Teaches from three given numbers to find a fourth.

Of the three given numbers two are always of

the same kind
;
the other is of the same kind as the

fourth, or number required in the question.

Rule 1. Put down that number which is of the same
kind with the number required for the third term.

2. Consider whether the answer ought to be greater or less

than this number
;

if greater, make the greater of the two

remaining numbers the second term, and the less the first
;

but if less, make the less of the two remaining numbers the

second, and the greater the first term.

3. If the first and second terms are of different denonaiua-

tions, reduce them to the same, and the third to the lowest

denomination mentioned in it.

4. Multiply the second and third terms together, and divide

their product by the first
;
the quotient will be the answer in

the same denomination to which the third term was reduced,
and it may either be brought to a higher or reduced to a

lower denomination, according as the answer requires.

Proof. Invert the question.

Note 1. Multiply and divide as in Compound Multiplication
and Division, when found convenient.

2. When the first number is 1, the answer is found by
Multiplication. When the second or third number is 1,

then the answer is found by Division.

3. If the first number, and either the second or third, can

be exactly divided by the same divisor, let them be divided,
and the quotients used instead of the original numbers.

4. To find a common measure : Divide the Divisor by the

Remainder continually till nothing remain
;
the last Divisor

is the common measure: then divide the Remainder and
Divisor by it, and the quotient will be the lowest terms.

[Tlie Method of Unity may also be employed. Thus, to find

the answer to the question,
" If 12 yards of cloth cost 11. 7*.,

what will 96 yards cost?
"

Jl

If 12 yards cost ll. 7s.,

Then, 1 yard will cost ^ = 28. 3d

96 yards will therefore cost 2s. 3d. X 96 = 101. 165.]
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EXAMPLES.

1. If 2 yards of cloth cost 4^. 6cf., what will 16

yards cost? Ans. 11. IQs,

2. If 16 yards of cloth cost IL 16s., what will

2 yards cost? Ans. 45. Qd.

3. If 4^ yards cost 12s. S^c?., what will 20 yards
cost? Ans. 2Z. 165. b^d. J.

4. If 20 yards cost 2L 16s. 5fd J., what will

4 J yards cost? Ans. 12s. 8^^.
5. If 1\ yard cost 2s. 6<i., what cost 24^ yards ?

Ans. 2Z. 9s.

6. If 24| yards cost 21, 9s., what wiU 1^ yard
cost? Ans. 2s. 6c?.

7. If 1 lb. of sugar cost lO^c?., what will 1^ cwt.

cost? Ans. 11, 7s.

8. If 1| cwt. of sugar cost 11. 7s., what will 1 lb.

cost? Ans. lO^d.
9. If 1^ oz. of tea cost 6f d?., what will 24 lb.

cost? Ans. 8Z. 12s. 9^^ f.

10. If 24 lb. cost 8^. 12s. ^d. f .,
what will 1^

oz. cost? Ans. 6|6?.

11. If 1 oz. of coffee cost 6^d, what will 2^ cwt.

cost? Ans. 1211. 6s. Sd.

12. If 2| cwt. of coffee cost 1211. 6s. Sd., what
will 1 oz. cost? Ans. Q^d.

13. If three quarters of cloth cost 3s. 6d, how
much will three pieces, each 30^ yards, cost ? Ans.

21^. 7s.

14. If three pieces of cloth, each 30^ yards, cost

21Z. 7s., what will f of a yard cost? Ans. 3s. 6d.

15. If 4 cwt. 1 qr. 14 lb. of tobacco cost 4:01

16s. 8^., w4iat cost 1 ounce? Ans. 1^.
16. If 1 oz. cost l^d,, what will 4 cwt. 1 qr»

14 lb. cost? Ans. 40Z. 16s. Sd.
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17. If 1^ oz. of snutf cost 2^d., what cost 5 cwt,
3 qr. 18 lb.? Ans. 73Z. II5. Hd. J.

18. If 5 cwt. 3 qr. 18 lb. cost 731. Us. Hd. J.,
what cost 1^ oz. ? Ans. 2^d

19. If 1| lb. cost l^c?., what will 2 tons weight
cost? Ans. 18Z. 135. M

20. What must I pay for 126 gallons of wine at

135. Qd. the gallon? Ans. 85/. I5.

21. If 34 cwt. of cheese cost 8^. II5. 6c?., what is

that per lb. ? Ans. 6\d.
22. What is the price of 10 cheeses, each 15^ lb.,

at 6|c?. the lb. ? Ans. 4Z. 6s. ^\d. ^.

23. A gentleman spends 111. 135. 9^i. a-week,
and puts into the bank, at the year's end, 500Z.

What is his yearly income? Ans. 1422Z. 7*.

S^d.
24. If the daily expenses of the inhabitants of

Edinburgh and Leith be 3240Z. 95. d^d. for main-

tenance, how much will support them 2^ years?
Ans. 2956946Z. 14s. lOfd.

2e5. If 1 yard of cloth cost 65. 2d., what cost

5 quarters ? Ans. 75. S^d.
26. If a ton of iron cost 23L 65. Sd., what will

2^ lb. cost? Ans. Q\'d.

27. If a manufacturer receives I5. Q^d. a-day for

every week-day, how much will his wages amount
to in a year ? Ans. 24Z. 25. Q^d.

28. A farm, containing 400 acres, 2 ro. 20 poles,

is let at 21. 2s. per acre, what is the yearly rent of

that farm? Ans. 841Z. 65. 3^.

29. If 1 quarter of oats cost I85. 8c?., how much
will 61 quarters 7 bushels cost? Ans. bll. 155.

30. If 100 yards of cloth cost 201. 95. 4c?., how

many yards may I buy for 65. 4f cf. ? Ans. 1 yd.
2 qr. 1 nl.

31. If 4 casks of raisins, each weighing 1 cwt.



SIMPLE PROPORTION. 49

2 qr. 16 lb. cost 23Z., I demand the value per cwt.?
Ans. SI. 10s.

32. What will a tax on 900Z. amount to at 25.

Qd. the pound? Ans. 112/. 10s.

33. A bankrupt owes his creditors 1200/., pays
them only 750/. How much does he pay them per

pound? Ans. 126'. M.
34. A bankrupt pays his creditors 125. Qd. per

pound, pays them in all IbOl. What was his debt?
Ans. 1200/.

35. A bankrupt owes his creditors 9000/. 105.

How much will he pay them at 155. Qd. per pound?
Ans. 697 5Z. 75. M.

'

36. If 1 dwt. of gold costs 45., what cost 6 pieces
each 2ilb.? Ans. 648/.

37. If 1| oz. of silver plate cost 95. l^d.j what is

the price of 24^ lb. ? Ans. 80/. 175.

38. If 14 packs of wool, each 18 stones, cost 109/.

45., what is that per lb. ? Ans. l^d. f .

39. A trader bought 100 lb. of tea at 55. 6 of. per

lb., but finding it of an inferior quality, he is willing
to lose 2Z. 105. upon the whole. At what rate must
he retail it per ounce ? Ans. 3fc?.

40. If 30 gallons of water in 1 hour fall into a

cistern containing 200 gallons, and there run oat

22 1 gallons in one hour, in how many hours will

the cistern be filled, if both the cocks keep running?
Ans. 26 hours, 40 minutes.

41. If 2 cwt. 2 qr. 24 lb. of soap be bought for

HI. 135. 4c?., at how much must it be sold per lb. to

gain 21, 2s. on the whole ? Ans. S^d.
42. A merchant bought 1008 gallons of oil for

640/.
;

it leaked out 48 gallons : at what rate must
he sell it per gallon, so as to be no loser bv it?

Ans. 135. 4rf.
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43. A draper bought 240 yards of broad clotb^
and gave for it after the rate of 16s. lO^d, the ell

English. How much did he pay for the whole ?

Ans. 162L
44. The valued rent of a parish amounts to 5840Z.

and a rate is granted of 109Z. 10s. for the poor.
What is that per pound ? Ans. 4^c?.

45. A garrison has provisions for eight months,
at the rate of 14 oz. to each person per day. How
much must be allowed per day, in. order that the

provisions may last 10^ months? Ans. 10 oz. 10 f dr.

46. What is the interest of 47?. for a year at 4^Z.

per cent.? Ans. 2?. 2s. 3^d. |.

47. If 14 men perform a piece of work in 6 days,

working 10 hours a-day, in what time will 24 men

perform it? Ans. 3 days, 5 hours.

48. If the sixpence loaf weighs 3 lb. when wheat
IS at 30s., how much should it weigh when wheat is

at 11. 4s. ? Ans. 3 lb. 12 oz.

49. What cost 50 pints of whisky, at S^d, per

gill? Ans. 2Z. 18s. 4d
50. Bought 4 cwt. 2 qr. 20 lb. of coifee for USL

lOs. ^d. and retailed it at 3J<^. the ounce. What waj^

the net gain? Ans. Ill, 9s. M.
51 . If 1 J peck of potatoes cost lOJe?., what will

he the value of 40 qrs. 4 bu. 3 pks. of the same?
Ans. 87/. 17s. 9^.

52. What is the value of 900^ acres of land at

three farthings the square yard? Ans. 13620L Is. 3c?.

53. How much cloth at 6s. M, per yard ought
to be given in barter for 13 cwt. 2 qr. of sugar, at

3/. 2s. M. per cwt.? Ans. 126 yards, 2 qr. 1 nl.

54. If a tailor can make a coat and vest with 3f

yards of cloth, which is 1^ yard broad, how many
vards will he require to make the same when the

breadth is only 3 qr.? Ans. 7^ yards.
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55. Bought for ready money 400^ yards of shal-

loon, at Is.
8;|^<^. a-yard

—
54| yards of flannel, at

Is. 6<^.—20 bushels of meal, at 145. 6^^—106 lb.

clover seed, at 8fd—14^ stones iron, at 35. d^d,, and
31 casks train oil, at IL As. Qd. I demand the price
of the whole? Ans. 96L 195. 9|d ^.

56. Bartered 20^ cwt. of sugar, at 31. As. and 150
lb. tea, at A^d. per ounce, for 96^ yards calico, at
45. 2d. and 144f yards diaper, at 25. A^d. How
much money must be received besides the above ?

Ans. 73?. 75. 2^d. ^.

8. BOOK DEBTS.
Mr James Brown, Dr.

1882. To John Green.
June 3. To 305^ bushels salt, at

25. M. per bushel.

24. To 40| reams paper, at

175. 6f<i. per ream.

July 20. To 409 1 gals, rum, at 135.

4c?. per gal.
28. To 24 tons, 10 cwt. 2 qrs.

cheese, at Q^d. per lb.

Aug. 1. To 1 ton, 1 qr. 7 J lb. sugar,
at Sid. per lb.

15. To 283^ gal. whisky, at

2 Id. per gill.

Sept. 7. To 59 qrs. 5 bush. ?| pks. of

meal, at 10 ^d. per peck.

Ans. £2026 7 7^ |

COMPOUND PROPORTION
Teaches from five given numbers to find a sixth.

Of the five given numbers two are always of the
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ftame kind with other two, and the remaining one

the same as the number required.
Rule I. Put down that number which is of the same

kind with the number required for the third term.
2. Take two terms of the same kind with each other, and

state them as in Simple Proportion ;
then take other two

terms of the same kind, and state them in the same manner
under the former, and so on till all the terms are stated.

3. Reduce like terms to the same name, and the third to the
lowest name in it.

4. Multiply together the terms which stand below each

other, which will reduce them to three ; then m^tipiy the se

cond by the third, and divide the Product b> the first, the

Quotient will be the answer in the same name with the third

term.

Proof. Invert the question.
1. If 100/. in 12 months gain 5Z. of interest,

what will 60Z. gain in 9 months? Ans. 2Z. 56.

2. If lOOZ. in 12 months gain 5L interest, what

principal will gain 21. bs. in 9 months ? Ans. 60L
3. If lOOZ. gain 61, in 12 months, in what time

will 60Z. gain 21. 5s. ? Ans. 9 months.

4. If the interest of 60Z. for 9 months be 2Z. 5s.

required the rate per cent, per annum ? Ans. 51,

5. If 24 acres of grass be mowed by 16 men in

21 days, how many acres may be mowed by 48
men in 84 days ? Ans. 288.

6. If 3 horses in 7 days eat 14 pecks of corn,

what quantity will serve 24 horses 52 weeks ? Ans.

1456 bushels.

7. If 12 reapers cut 14 acres of corn in 6 days,
how many acres will 48 reapers cut in 24 days ?

Ans. 224 acres.

8. If the wages of 8 men for 6 days be 3/. lOs.,

how much will pav 64 men for 32 davs' work ?

Ans. 149Z. Qs. Sd.
"

9. If 2 horses plough 4^ acres of land in 6 day>,
when they work eight hours a-day, how many acres
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will 16 horses plough in 156 days, when they work

124 hours a-day? Ans. 1462 ac. 2 ro..

10. If a regiment of 654 soldiers consume 117

quarters of wheat in 45 days, how many soldiers

will consume 468 quarters in 9 days? Ans. 13080.

11. If 20 roods of ditching be wrought by 4 men
in 12 days, working 14 hours a-day, how many will

be done by 6 men in 4 days, when they work only
8 hours a-day? Ans. 5 roods, 25 yds. 6f feet.

12. If a carrier receives 6Z. 85. for the carriage
of 4 cwt. 248 miles, how much ought he to receive

for the carriage of 8 cwt. 3 qr. 14 lb. for 62

miles? Ans. 31. lis,

13. If 20 masons build a wall 50 feet long, 2 Itet

thick, and 14 feet high, in 12 days, in how many
days will 60 masons build a wall 500 feet long,
4 thick, and 16 high? Ans. 91f days.

14. If a thousand men besieged in a town with

provisions for 5 weeks, allowing each man 16 oz.

a-day, be reinforced with 500 men more, and hear-

ing that they cannot be relieved till the end of 8

weeks, how many ounces a-day must each man

have, that the provisions may last that time ? Ans.

6§ oz.

15. If 660 yards of a road, which was to be 1

mile in length, be done by 24 men in 30 days, in

what time will 30 men finish it ? Ans. 40 days.
16. A farmer engaged 60 reapers to cut down

his crop in 30 days, bu^ after 10 days' work he

engaged 40 more. In what time will it be cut

down ? Ans. 22 days.
17. If 24 men perform a piece of work in 20

days, how many men must be employed upon a

piece of work 6 times as large, that it may be

finished in one-fifth of the time ? Ans. 720 men.

18. If a chest, 12 feet long, 6 deep, and 5 broad.
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contains 40 quarters of oats, what must be the

length of another, 5 feet deep and 3 broad, to con-

tain 30 quarters ? Ans. 18 feet.

RULES OF PRACTICE.
Practice is so called from the great use thereof by

persons concerned in trade and business.
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Note. In the same manner aliquot parts of weights and
measures may be taken.

EXAMPLES.

1. 348 at J, ^, |d Ans. 7s. M, ? 14s. M.
;

IZ.U
2. 560 at 1, U, 14, IfJ. Ans. 21. 6s. 8c?.; 2^. 18s.

\.d,
;
3L 10s.

;
U, Is. 8c?.

3. 430 at 2, 2^, 2^, 2|c?. Ans. 3Z. lis. 8c?.
;
U.

^s.l\d.] 4Z. 9s.7c?.; 4?. 18s. 6^d
4. 96 at 3, 3^, 3^, ^d. Ans. IZ. 4s.

;
IZ. 6s.

j

IZ. 8s.
;

1?. 10s.

5. 84 at 4, 4^, 4^, 4|d Ans. IZ. 8s.
;

IZ. 9s. 9d
;

IZ. Us. 6cZ.; IZ. 13s. 3cZ.

6. 54 at 5, 5i, 5^, 5fcZ Ans. IZ. 2s. 6d
;

IZ. 3s.

7^cZ.; lL4s. 9cZ.; IZ. 5s. lO^d
7. 45 at 6, 6i, 6^, 6|cZ. Ans. IZ. 2s. 6d

;
IZ. 3s.

b\d,] lZ.4s.4ic?.; IL 5s. 3fcZ.

8. 58 at 7, 1\, 7^, 7fd Ans. IZ. 13s. lOcZ.
;

IZ.

15s. Oid; IZ. 16s. 3cZ.; IL 17s. 5^cZ.

9. 85 at 8, 8i, 8^, 8|cZ. Ans. 2?. 16s. 8cZ.
;

2Z.

18s. t>\d. ;
3Z. Os. 2icZ. ;

3Z. Is. life?.

10. 88 at 9, 9i, 9^, 9f cZ. Ans. 3Z. 6s.
;

3Z. 7s.

lOcZ.; 3Z. 9s. 8d; 3Z. lis. 6cZ.

11. 57 at 10, lOi, lOi, lOfd Ans. 21. Is. M.
}

21. 8s. ^d. ;
2Z. 9s. 10\d. ;

2Z. lis. Ofd
12. 94 at 11, Hi, 11^, llfcZ. Ans. 4Z. 6s. 2d

;

4Z. 8s. lid. ;
4Z. 10s. IcZ.

;
4Z. 12s. O^cZ.

13. 96 at 12, 12i, 12^, 12|cZ. Ans. 4Z. 16s.
;

IZ. 18s.
;

5Z.
;
U. 2s.

14. 100 at Is. l\d. Ans. 5Z. 10s. bd.

15. 200 at 2s. '2\d. Ans. 22Z. Is. 8cZ.

16. 256 at 3s. 3|cZ. Ans. 42Z. 8s.

17. 40 at 4s. 4icZ. Ans. 8Z. 14s. 2d.

18. 37 at 5s. b^d. Ans. lOZ. Is. ll^d.
19. 24 at 6s. 6tcZ. Ans. 7Z. 16s. 6J.

20. 19 at 1-^. l\d. Ans. 7Z. 4s. IQ^d^
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21. 12 at Ss, 8|c?. Ans. 5/. 4^. M.
22. 18 at 9,^. 9ld. Ans. 8Z. 155. lO^d.
23. 300 at 105. 10^^. Ans. 163^. 25. Gd.

24. 408 at II5. 1 Ifi. Ans. 244?. 75. 6d.

25. 50 at 125. l^d. Ans. 30/. 55. 2id,
26. 55 at 135. 2U, Ans. SQL 65. bid.
27. 68 at 145. 3|d Ans. 48/. IO5. 5d.

28. 54 at 155. A^d. Ans. 41Z. IO5. Sd.

29. 490 at I65. 5^^. Ans. 402Z. 145. 41^
30. 454 at 175. Q^d. Ans. 398Z. 35. 11^.

31. 898 at I85. 7^d. Ans. 837Z. 35. ll^d.
32. 405 at 195. S^d, Ans. 398Z. 13*. b^d.
83. 276 at IZ. 145. Ans. 469Z. 45.

34. 358 at 31 18s. M. Ans. 1402Z. 35. 4d.
-

35. 541 at 21 65. %\d. Ans. 1262Z. 175. l\\d,
36. 256 at bl. I2s. 2\d. Ans. 1436Z. 55. M.
37. 842 at 4Z. 25. G^d. Ans. 3475Z. 175. l^d.
38. 2731 at IZ. 95.4^. Ans. 400L 155. M.
39. 751i at 21. Us. iOc?. Ans. 2173?. I5. M.
40. 408| at 155. 6d Ans. 316Z. 155. l^d.
41. 762f at IL 125. 6c?. Ans. 1239?. 45. Gd.

42. 231| at 75. 9^d Ans. 90Z. 45. 8|^. f .

43. 7 bushels, 3 pecks, at 145. Gd. Ans. 5?. 125.

4id
44. 30 acres, 3 roods, 20 poles, at 21. lOs. Gd.

Ans. Ill 195. 2\d.
45. 20 gallons, 3 quarts, 1 pint, at 21. 85. Gd

Ans. 50?. 125. b\d.
46. 24 cwt. 2 quarters, 14 lb., at 4?. 55. 8^. Ans.

105?. 95. G\d.
47. 8 cwt. 3 quarters, 16 lb., at 3Z. I85. Gd. Ans.

34Z. I85. l^d. f .

48. 16 cwt. 1 quarter, 18 lb., at 2?. I65. lOd.

Ans. 46Z. 125. ^d. ?.

49. 87 cwt. 3 quarters, 20 lb., at 3Z. I85. 4i^
Ans. 344?. 115.4J(^. f.
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50. 129 cwt. 2 quarters, 27 lb., at 4^. U, l\d.
Ans. 529Z. lOs. l^d. f §.

51. 29 lb. 4 oz. 16 dwt., at 3Z. 65. 0^. Ans dll
Os, 4^cZ. i.

'52! 31 lb. 7 oz. 12 dwt. 16 gr., at 0?. 85. 6^^

Ans. 13Z. 85. lOfd j%.
53. 36 yds. 3 qr. 1 nl., at U, 12s. Q^d, Ans. 59Z.

175. Hid. i.

54. 59 qr. 3 bush. 3 pks., at3Z. 17s. lO^d. Ans.

23H. Il5. l^d. j%.
55. 540 acres, 2 roods, 38 perches, at 4?. 155. 6c?*

Ans. 2582Z. O5. 5£d j^j.

56. 784 yards, 6 feet, 36 inches, at 01. I6s. ^d,
Ans. 609?. 156-. 5^d j\.

57. 963 cwt. 2 qr. 25 lb., at U. I85. ^d. Ans.

4749L 65. ll^d j\%
58. 798^\ at 3Z. 175. M. Ans. 3093/. 05. 8c?.

59. 206^V at U. Us. lOd. Ans. 379Z. I85. 6d
60. 509^0 at 161. I65. 8^. Ans. 8061Z. IO5. lOc^.

TARE AND TRET.
Gross weight is the full weight of any merchandise, to-

gether with that of the cask, or other package in which it iff

contained.
Taj^e is an allowance made to the purchaser for the weight

of the package.
Tret is an allowance of 4 lb. on 104 lb. or ^g on goods sub-

ject to waste.

Chff'is, an allowance of 2 lb. on every 3 cwt. or ^li, for the
turn of the scale after tare and tret are deducted.

Suttle is when part of the allowance is deducted from the

gross.
Net weight is what remains after all allowances are made.

1. In 15 hhds. of tobacco, each 2 cwt. 1 qr. 12

lb. gross ;
tare 1 qr. 4 lb. per hhd.

^
how much net

weight ? Ans. 31 cwt. 8 lb.

2. What is the net weight of 6 hhds. of tobacco,

weighing 95 cwt. 2 qr. 8 lb. gross ; tare 7 lb. per
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cwt., tret 4 lb. per 104 lb., ck)ff 2 lb. for every 3
cwt.? Ans. 85 cwt. 2 qr. I5j\\% lb.

3. Suppose 17| lb. per cwt. tare, and 4 lb. pei
104 lb. tret, were allowed on seven casks of prunes,
each 3 cwt. 1 qr. 5 lb. gross, what would their ne

weight be? Ans. 18 cwt. 2 qr. 23f|f lb.

4. What is the net weight of 14 hhds. of sugar,
each 15 cwt. 3 qr. 14 lb. gross, tare 1 qr. 14 lb.

per hhd., and allowing tret and cloff? Ans. 207
cwt. 1 qr. 18/p lb. net.

5. What is the net weight of 19 bales of cotton,
each 1 cwt. 3 qr. 10 lb. gross, tare 8 lb. .per cwt.,

allowing also tret and cloff? Ans. 31 cwt. qr.

6. What is the net weight of 30 tierces of coffee,

each 8 cwt. 3 qr. 16 lb. gross, tare 18 lb. per cwt.,

allowing tret and cloff? Ans. 214 cwt. qr.

IAWj lb.
_

7. What is the value of 12 bales of pepper, each

^ weighing 2 cwt. 2 qr. 22 lb., tare 3 lb. per bale,

allowing also tret and cloff, at Is. S}d. per lb.? Ans.

217Z. 185. S^d. ^%.
8. In three casks of oil weighing 10 cwt. 1 qr.

1 1 lb., how many gallons, allowing 18 lb. per cw^t.

tare, and 7^ lb. net, to a gallon ? Ans. 129f f§ gal.

PARTNERSHIP.
Rule. As the whole stock or sura : is to the whole gain

or losg, or the number to be divided : : so is each particu-
lar stock, or number : to the parts sought.

Proof. Add the quotients. i

1. Divide 140Z. among 3 persons, so that their

shares shall be to each other as 1, 2, and 3? Ans.

23Z. 6.S-. 8d—46Z. 13^. 4d—70Z.

2. Three merchants trade togetheri A puts in 30Z.,
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40^., and C 56/., thej gain 130L, what is each

man's share of the gain ? Ans. A's 30?. 19.>^. O^d. ^,
B's 41Z. 5s. 4|d[. j\. C's 57?. 155. 6^^. |f

3. A bankrupt is indebted to B 250?., to C 280/.,

to D 300?., and to E 102?.vl0s., his estate is worth

only 600/., how must it be divided among his cred*

itors? Ans. B's 160/. lis. If^/. ffj. C's 180/.

3s. 24^. m. D's 193/. Os. Id, HI- E's ^^l- 19s.

0\d, ff^ _
4. A common, consisting of 200 acres, is to be

divided among R, S, and T, in proportion to their

estates
;
R's e&Me is worth 300/., S's 350?., and T's

200/., what is each man's share ofthe^ommon? Ans.

R's 70 ac. 2 ro. 14^\ po. S's 82 ac. 1 ro. 16^\ po.

T's 47 ac. 9 ^ po.
5. A, B, and C join stocks in trade

;
their stocks

amount to 200/. A's gain was 3?., B's 5/., and C't?

8/., what was each man's stock ? Ans. A's 37?. 10s.,

B's 62?. 10s., and C's 100/.

6. The stock of a trading company is 21804?. 16s.

0\d. and consists of 84 shares, what is C's stock,

who has 7 shares? Ans. 1817/. Is. 4fc?. ^.

Note. Multiply the stock by 7, and divide by 84. Or
divide by 12.

When the times of continuing the stock in com-

pany are unequal.

Rule. Multiply each sum into its respective time.

7. Three graziers rent a piece of land at 30/. 10s.,

A puts in 12 sheep for 3^ months, B puts in 8 sheep
for 84 months, and C puts in 10 for 5 months, how
much must each pay of the rent ? Ans. A 8/. Os.

l^c/., B 12/. 19s. 3c/., and C 9/. 10s. l^d,
8. Two merchants enter into partnership for 16

months, A put in at first 250/., and at 8 months' end

he put in 80Z. more, B put in at first 360/., and



60 INTEREST.

at 12 months' end took out 90Z., they gained 510L*
what was each man's share? Ans. A's 235Z. 18.«.

9. A, B, and C enter into partnership, A puts
in at first 500?., and 4 months after 150Z. more,
but 2 months after he takes out 350?.

;
B puts in

at first 300?., and 6 months after 400?. more, but 3
months after he takes out 600Z.

;
C puts in 200/.,

and is to have 150?. for managing the business.

At the end of 12 months they gain 500?. Re-

quired each man's share? Ans. A's 152Z. II5. M. /j.,
B's 125?. 12.9. M j J., and C's 221?. 155. lOd. |J.'

10. A common, consisting of 500 acres, 2 roods,
30 perches, is to be divided among 6 persons, whose
estates upon which their claims are founded are

respectively 1500?., 2000?., 3000?., 3600?., 4000?.,
and 4800?., and the values of the land allotted tc

each are respectively 20^., 25^., 30.9., 40s., 50s.,
aad 60s., per acre. Required the quantity each re-

ceivep? Ans. 1st, 74 acres, 1 rood, 17/^^^ perches^,

2i, 5th, and 6th, each 79 acres, 1 rood, lO/^S
perches ; 3d, 99 acres, 23^^^ perches ;

and the

4th, 89 acres, 37^ §^ perches.
11. Four graziers rented a grass-park for six

months, for which they paid 40?. Now, A put in

20 oxen, and paid 8?.
;
B put in 25 oxeti, and paid

I2Z.
;
C put in 16 oxen, and paid 10?.

;
and D put

in 30 oxen and paid 10?. Required the time that

each person's oxen continued? Ans. A's continued

1t¥(>V nionth, B's l^Wj month, C's 2^1^^ months,
and D s lyToy month.

INTEREST
Is the allowance given by the borrower of any sum

of money to the lender
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Principal is the money lent.

Rate per cent is the sum agreed on.

Amount is the principal and interest added to

^ether.
I. To find the interest for one year.

Rule. Multiply the principal by the rate per cent., and
divide by 100.

Note. If the rate per cent, is an aliquot part of 100, take
the same part of the principal for the interest.

II. To find the interest for several years.
Rule. Multiply the interest for one year by the number

of years.
Note. If there is a fraction annexed to the years or the

rate per cent., take aliquot parts for it.

III. To find the commission, brokerage, insurance,
and value of stock.

Rule. Multiply the sum by the rate, and divide the pro-
duct by 100.

IV. To find the quantity of stock that can be pur-
chased for a given sum.

Rule. Multiply the sum by 100, and divide by the rate.

SIMPLE INTEREST.
1. What is the interest of 85Z. for a year, at 5i.

per cent. ? Ans. 4L 55.

2. What is the interest of 108Z. IO5. for a year,
at 4:1 per cent.? Ans. 4Z. 65. ^d, f.

3. What is the interest of lOOOZ. for a year, at

4:^1. per cent. ? Ans. 45?.

4. What is the amount of 40Z. lOs.for three years,
at 34?. per cent. ? Ans. 44Z. 15s. O^d, |.

5. What is the interest of 119?. Is. Sd. for five

years, at 4?. per cent.? Ans. 23?. I65. 4<i.

6. What is the interest of 450/. Ss. 6d. for 4J
years, at 5/. per cent.? Ans. 106Z. 19^. Q^d. j%.

7. What is the interest of M21. Us. dd. for 5

years, at 5Z. per cent. ? Ans. 85?. 14^. 2^.
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8. What IS the interest of 845Z. 10s, for i of a

year, at 5Z. per cent.? Ans. 10?. lis, 4^.
9. What is the interest of 248Z. IO5. lOd, for 8

months, at 21, per cent. ? Ans. 3Z. 65. 3;^. ^.

10. What is the commission on 345Z., at 2|Z. per
cent.? Ans. 8Z. 125. 6i.

11. What is the interest of 295Z. Ss. 4d for 10

months, at 31. per cent. ? Ans. 11, Is, S^d,
12. What is the interest of 360?. for 26 weeks,

at 2^1, per cent. ? Ans. U, 10s,

13. What is the brokerage on 152?., at 4s. 6d.

per cent. ? Ans. 65. lO^d, ^j.
14. What is the interest of 240?. for 28 weeks,

at 4^?. per cent. ? Ans. 5?. 95. 10j%d.
15. What is the insurance of 195?. 55., at 10^?.

per cent.? Ans. 20?. IO5. 0^^^. f
16. What is the purchase of 710?. South Sea

stock, at 103f?. per cent.? Ans. 735?. 145. 9d.

17. What is the purchase of 918?. 145. Bank

stock, at 127f ?. per cent.? Ans. 1173?. 125. 9^cZ. ^ .

18. What is the purchase of 816?. Bank annui-

ties, at 85|?. per cent.? Ans. 696?. 135. 2ld, f.

19. What is the purchase of 2018?. 155. 6^. India

stock, at 140^?. per cent. ? Ans. 2831?. 65. 7^^. f J.

20. How much Bank stock, at 213?. percent., can

be purchased for 8000?. ? Ans. 3755?. 175. 4:^^. «.
21. How much stock in the 3 per cents., at

72;^fc.

per cent., can be purchased for 1000?. ? Ans. 1384?.

Is. 7|d. ill.
22. How much stock in the 4 per cent, consola

at 96^7. per cent., can be purchased for 8500/. ? Ans.

8808?. 55. ^d. |§J.
23. What interest will be obtained by purchasing

3 per cents., at 63 JZ. per cent. ? Ans. i{^l,
'?A. What interest will be obtained by purchasing

4 per cents., at 90f Z. per cent. ? Ans. 45®
J/.
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25. At what price should I purchase in the 4 per
cents, to obtain 51. per cent, interest ? Ans. 80?.

26. At what price should I purchase in the 3 per
cents, to obtain 51, per cent, interest? Ans. 60/.

To calculate interest for days.
Rule. Multiply the principal by the number of days,

and by double of the rate per o»nt., then divide the Product

by 73000.

27. What is the interest of lOOOZ. 10s. Qd. for 12

days, at 5Z. per cent.? Ans. IZ. 125. lO^d. ^-f ||.
28. What is the interest of 345Z. for 80 days, ?

61 per cent.? Ans. 31 16s, l^d, f|.
29. What is the amount of 250Z. 10s. Qd. for 4v)

days, at 3|Z. per cent.? Ans. 251Z. 95. S^d. jW%*
30. What is the interest of 184Z. from 12th

May to 19th November, at 61. per cent.? Ans.

H. Us. Bid. Ui.
_

31. What is the interest of 408Z. for 60 days, at

4Z. per cent.? Ans. 2Z. 13s. 7^d. ith
32. What is the interest of 245Z. 16s. for 73 days,

at 2iZ. per cent.? Ans. 11. As. Qfd. f^.
33. What is the interest of 351Z. from 5th March

to 6th August, at 4^Z. per cent.? Ans. 6Z. 13s. S^d.

When partial payments are made.
Rule. Multiply the principal and the different balances

by the number of days thev are at interest, and by double of

the rate per cent. Add tnese Products, and divide the sum
by 73000.

34. A bill of 400Z. was due April 20, of which
1101. was paid June 15, 28Z. August 4, and the

balance October 2. Required how much interest is

due, at 61. per cent. ? Ans 71. 3s. 6^d. ^||.
35. A bill of 350Z. was due January 10, of which

70Z. was paid on the 10th of each succeeding month
till the whole was paid. Required how much in-

terest was due, at 4^1,per cent.? Ans. 31.17s.lO^^d.
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36. A bill of 1000^. was due April 4, of which
150L was paid May 10

;
250/. July 12

;
300/. Sep-

tember 18
;
100/. November 10

;
150L January 20,

and the balance March 4. Required the amount
of the last payment, including the interest at 4|/.

per cent.? Ans. 70/. Os. ll^d.
To calculate interest on accounts-current.

Rule. Add and subtract the sums paid and received in

the order of their dates ; and if the balance is sometimes due
to the one party, and sometimes to the other, the Products
must be extended in different columns.

37. Required the interest on the following ac-

count from January 8 to July 30, allowing 5/. per
cent, when the balance is due to B. 13., and 4d. per
cent, when due to M. N,
Dr. Mr B. D. his acccount-current with M. N. Cr.

Jan. 8. TobalancelOO/. I Mar. 15. By cash 250/.

May 30. By cash lOOi

July 2. By cash 400/.

Feb. 14. To cash 114/.

April24. To cash 400/.

June 18. To cash 70/.

Ans. Balance due by B. D. 3/. 2s. Hd. jif j.

38. Required the interest on the following ac-

count from April 3 to March 31, allowing 5/. per
cent, when the balance is due to A. B., and 4^/
when due to C. D.

Dr. A. B's account-current with C. D. Cr.

April 3. To balance 135/. June 1. By cash 397/.

July 16. To cash 270/. Sept. 8. By cash 214/.

Oct. 20. To cash 258/.

Dec. 15. To cash 460/.

Jan, 1. To cash 231/.

Nov. 13. By cash 128/.

Jan. 30. By cash 296/.

Mar. 18. By cash 374/.

Ans. 2/. Us. 2|d //^ due to C. D.

TO calculate interest on 1)111 s or bonds when the in-

tervals between the payments are greater than a

year.
RuL£. Add the interest due at the date of each payment

to tht principal, and deduct the payment from t>ne amount.
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39. A bond of 500^ became due January 1, 1804,

of which 1001. were paid xMay 14, 1865; 2001. April

10, 1866
;
150Z. June 1, 1867 ;

and the balance Au-

gust 1, 1868. Required the sum then due, interest

at bl. per cent.? Ans. 125Z. 3s. lO^d.
40. Borrowed on bond at \^L per cent. May 14,

1865, lOOL, of which I paid June 1, 1866, 250Z.
;

June 30, 1867, 200?.
; July 10, 1868, 200?.

;
and

retired the bond September 20, 1869. How mucb
was then paid ? Ans. 127/. 35. 9f(i.

DISCOUNT
Ib an allowance given for the payment of any sum

of money before it becomes due.

To find the present worth.
Rule. As the amount of 1 00/. for the given rate and time :

is to 100 :: so is the debt : to the present worth.

To find the discount.

Rule. As the amount of 100/. for the given rate and time :

is to the interest of 100/. for that time : : so is the given sum
or debt : to the discount.

Note. These rules give the true discount or present worth;
but bankers in discounting bills charge the interest upon the

amount of the bill for the time it has to run, including three

days of grace, by which means the holder loses the interest of

the true discount.

1. What is the present worth of240Z. due 100 days
hence, at 51. per cent.? Ans. £236Z. 155. l^d. H.

2. What ready money will discharge a debt of

560i. iOs. due 48 days hence, at 51. per cent.?

Ans. 556/. 166-. 9^^ ^Ut-
3. Required the discount of 1000/. due 70 days

hence, at 5/. per cent. ? Ans. 9/. 9s. 11^. tVV-
4. What is the discount of 284/. 8s. 6^. for 184

days, at 3^/. per cent.? Ans. 4/. I85. 7^d. ,VW-
5. Sold goods for 842/. 55. to be paid 350 days

hence, what is the present worth at 51. per cent. ?

Ans. 803/. 145. 3|d A.
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EQUATION OF PAYMENTS
la the finding a time at which a debt due at dif-

ferent times may be discharged at once, without

disadvantage to either party.

Rule. Multiply each payment by the time at which it la

due ;
divide the sum of the products by the amount of the

debt : the quotient is the time required.

1. I owe B lOOZ. payable in 50 days, IBOL
in 40 days, 230L in 140 days ;

at what time should

I pay the whole together? Ans. ^2^^ days.
2. Paid 480Z. as follows : 60Z. in 40 days, I80Z.

in 96 days, 50Z. in 200 days, and the rest in a year
and 45 days ; required the equated time for paying
the whole? Ans. 224 1 days.

3. A owes B lOOZ. payable in 60 days, 200L in

80 days, 350Z. in 180 days, and 500Z. in a year;
at what time may he pay the whole without los§

to either party? Ans. 232^J days.

COMPOUND INTEREST
Is calculated by making the amount at each stated

time of payment the principal for the next.

1. What is the compound interest of 200Z. for

three years, at 5Z. per cent.? Ans. 31Z. 10s. Qd,

2. What is the amount of 300Z. in 4 years, at

5Z. per cent, per annum? Ans. 364Z. 135. 0^, |.
3. Required the interest of 500^. for three years^

at 4Z. per cent. ? Ans 62Z. 85. 7^d Jf .

4. What is the amount of 240Z. IO5. for two years,
^ix months, at 3 per cent.? Ans. 258Z. 19^. 5^d.

5. What is the interest of 129Z. 15s. for three

years, 9 months, and 10 days, at 44Z. per cent. ?

Ans. 23Z. 9.<?- ll^Z
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PROFIT AND LOSS.

Case 1. Given the buying and selling price, to

discover the profit or loss per cent.

Rule. As the prime cost :

Is to the profit or loss on it : :

So is 100 ;

To the profit or loss on it.

1. Bought a hogshead of wine for 50L 85. and

sold it for 63Z., what did I gain per cent. ? Ans. 261.

2. Bought cloth at 45. 6d, per yard, and sold it at

45. lOc?., what was the gain per cent.? Ans. 11}L
3. Bought cloth at I85. Qd, per yard, and sold it at

155. 4:d,j what was the loss per cent.? Ans. ll^jjL
4. How much per cent, is S^cZ. per shilling? Ans.

Case II. Given the prime cost and rate per cent,

to find the selling price.

Rule. As 100 :

Is to 100 with the rate per cent, added in case of

gain, or subtracted in case of loss : :

So is the prime cost :

To the selling price.

5. If I gained 25Z. per cent, by wine which 1

bought at 50?. 85. per hhd., at what did I sell it?

Ans. 63Z. per hhd.

6. Bought cloth at 45. M, per yard, at what must
I sell it to gain 1^\L per cent.? Ans. 45. 10c?.

7. Bought a cwt. of sugar, for 31. 35., at what
rate must I sell it per lb. to gain 121. per cent, r

Ans. 7^d. j6_.

8. Bought sugar at S^d. per lb., at what must I sell

it per lb. to gain 17^1^. per cent by it? Ans. lOd.

Case III. Given the selling price and rate per
cent, profit or loss, to find the prime cost.
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Rule. As 100, with the rate per cent, added, or subtracted :

Is to 100 : :

So is the selling price :

To the prime cost.

9. If I gain n{\l. per cent, on sugar I sold silOd.
the lb., what was the prime cost ? Ans. S^d.

10. Lost 8Z. per cent, on tea which I sold at

5s. 6cZ. per lb., what was the prime cost? Ana.

5s. n^d. If.
11. Gained 34,f^. per cent, on sugar which I sold

at 61, 9s. Sd. per cwt., what was the prime cost

per lb. ? Ans. 8fJ.

Case IV. Given two selling prices and the rate

per cent, of one of them, in order to find the rate

per cent, of the other selling price.

Rule. As the price whose rate per cent, is given :

Is to 100, with the given rate added or subtracted :
•

So is the other given price :

To a fourth number ;

From which number subtract 100 in case of gain ;

but which
Subtract from 100 in case of loss.

12. By selling cheese at 5s.9(i. per stone, I gained
15Z. per cent., what did I gain per cent, by selling
Ei at Qs, ? Ans. 20Z. t

13. A merchant selling wool at 8s. per stone,

gained 121, per cent., what will he gain or lose per
cent, by selling the same wool at 7s. the stone?

Ans. He mil lose 2Z. per cent.

14. By selling cloth at 18s. 4:d, per yard, I gain-
ed 12/. per cent., what will I gain or lose per cent,

by selling it at 16s. lOd. per yard? Ans. 2i^l, per
cent. gain.

15. By selling muslin at 5s. lOd. per yard, I

lost 16?. per cent., how much will I gain or lose per
cent, by selling it at 65. Sd. per yard? Ans. \0L

per cent. loss.
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VULGAR FRACTIONS.
A Fraction is a part or parts of a unit, writier

., 5 numerator,

8 denominator.

The numerator is the remainder after division',

and the denominator the divisor.

1. A proper fraction is when the numerator i«i

less than the denominator, as f .

2. An improper fraction is when the numerator is

equal to, or greater than, the denominator, as g,y .

3. A simple fraction has but one numerator and

one denominator, as |.

4. A compound fraction is a fraction of a ft*ac-

tion, as | of J.

5. A mixed number is composed of a whole num-
l)er and a fraction, as 4^.

Note 1. Any whole number may be expressed like a frac

lion, by writing 1 under it.

2. Multiplying or dividing both terms of a fraction by the

same number does not change its value.

REDUCTION OF VULGAR FRACTIONS.

pROB. 1. To reduce a fraction to its lowest termB.

Rule. Find a common measure thus : Divide the denom
inator by the numerator, and that divisor by the remaindej

continually, till nothing remain. The last divisor is the com
mon measure ;

then divide both the numerator and denomi
aator by this measure :

Or divide the numerator and denominator by any numbei
which will divide them without a remainder.

Note. Any number ending with 5 or is divisible by 6

Any number is divisible by 3 or 9, if the sum of its digits be

divisible by 3 or 9. Any number is divisible by 11, if the

sums of its alternate digits are equal to each other.

1. Reduce ^^^ to its lowest terms. Ans. ^.

2. Reduce /^% to its lowest terms. Ans. ^y^.
3. Reduce ^Y/g to its lowest terms. Ans. ^Vt'



70 VULGAR FRACTIONS.

4. Reduce ^Y^p to its lowest terms. Ans. ggj.
5. Reduce ^^^^ to its lowest terms. Ans. J.

6. Reduce gVy^^o to its lowest terms. Ans. ^
Prob. 2. To reduce a mixed number to an im-

proper fraction.

Rule. Multiply the whole number by the denominator
adding the numerator

; under this sum write the denominator

1. Reduce 5f to an improper fraction. Ans.
^^^,

2. Reduce 7} to an improper fraction. Ans. 5/.
3. Reduce 6 J to an improper fraction. Ans. Y*
4. Reduce 8

1 f to an improper fraction. Ans. Yy^.
5. Reduce 1 9/^ to an improper fraction. Ans. ^^^ .

6. Reduce29|j to an improper fraction. Ans. \^.
Prob. 3. To reduce an improper fraction to a

whole or mixed number.
Rule. Divide the numerator by the denominator.

1. Reduce ^ to a whole or mixed number. Ans.

25^.

2. Reduce 4-^ to a whole or mixed number. Ans,

36^.

3. Reduce ^^ ^^ * whole or mixed number. Ans.

24^.
4. Reduce ^^|t^ to awhole ormixed number. An»

59f.

5. Reduce -^77^ to a whole or mixed number.
Ans. 290|.

6. Reduce ^
|-|i^ ^^ ^ whole or mixed number.

Ans. 147|^f
Prob. 4. To reduce a compound fraction to a

simple one.
Rule. Multiply all the numerators together fo\ the nu-

. merator, and all the denominators together for the denomi-
nator.

1. Reduce § of f to a simple fraction. Ans. ^.

2. Reduce | of ^ to a simple fraction. Ans. Jf.
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3. Reduce J of ^§ of
^'^^

to a simple fraction. Ana

4. Reduce J J of J J of JJ to a simple fraction.

Ans. ilJ.
5. Reduce § of f of ^^ of 4^ to a simple fraction.

Ans. ^,
6. Reduce f of ^y o^ /^ o^ ^i^y ^^ ^ simple frac-

tion. Ans. Iff.

Prob. 5. To reduce fractions to a common de-

nominator.

Rule. Multiply each numerator into all the denomina-

tors, except its own, for a new numerator ; and multiply all

the denominators together for a common denominator.
Note. Fractions may often be reduced to a common de-

nominator, by multiplying their numerators and denomina-
tors by such numbers as will make the denominators in both

equal.

1. Reduce | and J to a common denominator.

Ans. Jg, |g.
2. Reduce f and f to a common denominator.

Ans. If, If-
3. Reduce ^, f, and f ,

to a common denomina-

tor. Ans. ^, fl,
4 0.

4. Reduce |, |, ^^, and ^\, to a common denom-
iTiftfnr Ans li^li 10080 120 9fi 11880inaior. j\jis, ^^^ih ^25?o> js^io? iss^o*

5. Reduce ^ of f , |, 4^, and f ,
to a common de-

nominator. Ans. ^Vo\j iV(5\» fgufj tVsV-
6. Reduce ^ of | of 3^, j\, }J, 7f ,

and 4 of | of

7 1 to a common denominator. Ans. i§|, iJI? ill*

W/, III-

Prob. 6. To reduce a fraction from one denomi-

nation to another, which shall have the same value.

Rule. Find how many of the less denomination make one
of the greater ; if from a higher to a lower, multiply the nu-
merator by that number : or the denominator, if to a greater.

1. Reduce J of a farthing to the fraction of a

pound. Ans. ttVs'
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2. Reduce
^ 1,^^^ of a pound to the fraction of h

farthing. Ans. f.

3. Reduce f of a penny to the fraction of a

pound. Ans. yj^.
4. Reduce j of a farthing to the fraction of a

guinea. Ans. ^^5^.
5. Reduce | of a crown to the fraction of a

pound. Ans. ^^.
6. Reduce f of a farthing to the fraction of a

shilling. Ans. ^.
7. Reduce f of a pound to the fraction of a

guinea. Ans. j\%,
8. Reduce ^ of half a crown to the fraction of a

pound. Ans. ^j.
9. Reduce ^ lb. to the fraction of a ton. Ans.

10. Reduce f dwt. to the fraction of a lb. Ans.

11. Reduce ^ oz. to the fraction of a cwt. Ans.

12. Reduce ^j yd. to the fraction of a mile. Ans.

9 6^^-
13. Reduce j^g of a pound to the fraction of a

penny. Ans. §.

14. Reduce ^^^^ of a ton to the fraction of a lb.

Ans. |.

Note. When the given number is of different denomina-

tions, reduce it to the lowest for a numerator, and reduce the
denominator to the same name.

1. Reduce 65. 4d. to the fraction of a pound,
Ans. J^.

2. Reduce 2^. to the fraction ofa shilling. Ans. /|p

3. Reduce S^d. to the fraction of a crown. Ans.

4. Reduce 2 roods, 15 poles, to the fraction of an

acre. Ans. J|.
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5. Reduce 3 cwt. 14 lb. to the fraction of a ton.

Ans. /j.
6. Reduce 6f inches to the fraction of a foot

Ans. ^%.

Prob. 7. To find the value of a fraction.

Rule. Multiply the numerator by the next lower denom-
ination, and divide the product by the denominator. Re-
duce the remainder, if any, into the next lower denomina-
tion ;

and divide as before, and so on as far as is necessary.
Or, consider the numerator as so many of the same name as

the fraction, and divide it by the denominator as in Com-
pound Division.

1. What is the value of §1 ? Ans. 135. 4cZ.

2. What is the value of |Z. ? Ans. 125. 6d.

3. What is the value of f of a guinea? Ans.
155. 9d.

4. What is the value of ^ of halfa crown? Ans. 25.

5. What is the value of f lb. avoirdupois ? Ans.
6 oz. 134 dr.

6. What is the value of | of a cwt. ? Ans. 1 qr.
21 lb. 12 oz. 7J dr.

7. What is the value of f lb. troy? Ans. 5 oz.

2 dwt. 20f gr.
8. Reduce | of an ell English to its proper quan-

tity. Ans. 1 qr. 3^ nl.

9. What is the proper quantity of | of a mile ?

Ans. 6 fur. 16 po.
10. What is the value of f of 63 gallons of port

wine? Ans. 52 gal. 2 qts.

11. What is the value of f of an acre? Ans. 1

rood, 20 po.
12. What is the proper quantity of | of a day?

Ans. 14 ho. 24 min.

ADDITION OF VULGAR FRACTIONS.
Rule. Reduce conapound fractions to simple ones ; mixed

unmbers to improper fractions
;
fractions of aiflferent denomi
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nations to those of the same ; and all of them to a common
denominator ; then add the numerators together, and under
their sum place the common denominator.

1. Add I and | together. Ans. 1/^.
2. Add I and § together. Ans. 1^^.
3. Add f, f ,

and § together. Ans. If §.

4. Add f , §, and | together. Ans. 2^^.
Note 1. When mixed numbers are given, find the sum of

the fractions, to which add the whole numbers.

5. Add 4i and 6J together. Ans. lO^^y.
6. Add 6^, 2^, and 3f together. Ans. 12^.
7. What is the sum of 5J, 6?, and 4f ? Ans. 17 ^\.
8. Add f, 4^, and ^ of ^ together. Ans. 5/y.
2. When the fractions are of diflPerent

denominations^,
re-

duce them into the same; and add their numerators together;
or find their value, and add as in Compound Addition.

9. Add §5. and Jd together. Ans. S^d, |.

10. Add |Z. f5. and f of a penny together. Ana.

135. life?, ^j.
11. Add f of a guinea to f of a crown, f of a

shilling, and J of a penny. Ans. 12s. Ifc?. §§.
12. What is the sum of f of a foot, f of a yard^

and I of a mile? Ans. 1540 yds. 2 feet, 9 inches.

13. Required the sum of 5^ yards, 4f English

eUs, and f of a nail. Ans. 11 yds. 1 qr. Of nl.

14. What is the sum of ^^ of a ton, and ^\ of a

cwt.? Ans. 9 cwt. 16 lb. 15 oz. ^J.
15. Add J of a day and ^\ of an hour together?

Ans. 8 hours, 12 minutes, 30 seconds.

SUBTRACTION OF VULGAR FRACTIONS.
Rule. Prepare the fractions as in Addition ; then take

the diflference of the numerators, and place it over the com-
mon denominator.

1. What is the difference of | and J ? Ans.
^'^q,

2. What is the difference of | and
^\^

? Ans. ^\,
S.^From f of f, take i of |. Ans. j%.
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4. From ^ of 9, take 1 J. Ans. 2|f .

5. From 16J take § of 18. Ans. 4^.
6. From f of a pound, take | of a shilling. Ans.

145. 7;^. f.

7. From f of a guinea, take ^ of a pound. Ana.

5s. M,
8. From J of a pound, take ^ of | of a shilling.

Ans. 17s. 2d,

9. From j oz. take f dwt. Ans. 15 dwt. 15 gr.

10. From 3^ cwt. take 15^^^ lb. Ans. 3 cwt. 1

qr. 12^ lb.

MULTIPLICATION OF VULGAR FRACTIONS.
Rule. Prepare the fractions as in Addition ; then multi-

Sly

all the numerators together, for the numerator of the pro-

uct, and all the denominators for the denominator.

Note. When the same number is found in the numera-

tors and denominators of any of the fractions, strike them
out before multiplication.

1. Multiply f by ^. Ans. f .

2. Multiply t by f . Ans. J.

3. Multiply j% by ^\. Ans. /g.

4. Multiply 43 by f of |. Ans. 2j\,
5. Multiply I, I, and § together. Ans. j%.

€. Multiply 48^ by 7. Ans. 337|.
7. Multiply ^ of 9 by f . Ans. l^f .

8. Multiply f of ^ by J of f . Ans. Z^.
9. Multiply f of f by I of 2f Ans ^5.

10. What cost 14^ yds. at l^l ? Ans. 31 18s.
4^c?.

DIVISION OF VULGAR FRACTIONS.
Rule. Prepare the fractions as before ;

then invert the

divisor, and proceed exactly as in Multiplication.

1. Divide J by |. Ans. |.

2. Divide f by |. Ans. if
8. Divide {^ by g. Ans. 1|^.
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4. Divide 18 by ^ Ans. 48.

5. Divide 14| by m. Ans. 18S^|.
6. Divide 456;^ by 3^. Ans. ISOif.
7. Divide | of f by J. Ans. §.

8. Divide 8| by ^ of j\, Ans. 32^.
9. Divide J of 4 by f of f . Ans. 4.

10. Divide a prize of 2450J Z. into 40f shares.

Ans. 60L 125. lid, j%\.

PROPORTION OF VULGAR FRACTIONS.
Rule. State the terms as in whole numbers, and prepare

fchein by the former rules : invert the first term of the pro-
portion, then multiply as directed in Multiplication.

1. If f yard cost JZ., what cost 5^ yards? Ans.

5Z. Ss. 10|cZ. |.

2. If f of a gallon cost f Z.,
what will j of 252

gal. cost ? Ans. 105Z.

3. If J of a ship cost 445?. 15^., what is ^\ of her
worth ? Ans. 780Z. Is. 3d,

4. If I of a yard cost |Z., what is the price of 31 J
ells Flemish? Ans. 19Z. Us. Sd.

5. If 1)^ lb. of gold is worth 61 f/. Sterling, what
is 2 grains worth ? Ans. 3d,

6. If } J of a ship cost 390?. 65. 4d,, what will {g
of the same cost? Ans. 345?. 195. 3c?.

7. A can perform a piece of work in 10 days, B
in 12 days, and C in 16 days : in what time will

they perform it working together? Ans. 4_^% days.
8. A, B, and C together can perform a piece of

work in 12 days ;
A and B together can do it in

18 days, and B and C together can do it in 16 days :

in what time could A and C together do it, and
in what time conld each do it separately ? Ans. A
and C in 20f days. A in 48 days, B in 28^ days,
C in 36 davs.
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DECIMAL FRACTIONS
Are such as have a unit for their denominator,
with as many ciphers annexed as there are figures
in the numerators

;
as ^% j'^^, t^oo%» usually writ-

ten with a point prefixed without the denominator

•2, '34, '564, and read thus : '2, two tenths
; -34,

thirty-four hundredth parts ; '564, five hundred and

sixty-four thousand parts ;
and so on.

Note. Ciphers on the right hand of decimals do not alter

their value.

REDUCTION OF DECIMALS.

Prob. 1. To reduce a vulgar fraction to a decimal.

Rule. Annex ciphers to the numerator, and diyide by
the denominator.

1. What is the decimal of ^^ |, and |? Ana.

•25, -5, -75.

2. Reduce f to a decimal. Ans. -6.

3. What is the decimal of f? Ans. -125.

4. Reduce f to a decimal. Ans. -375.

5. What is the decimal of f ? Ans. -625.

6. Reduce ^\ to a decimal. Ans. -583^.

7. Reduce Jf to a decimal. Ans. -3409^.
8. What is the decimal of ^y^\ ? Ans. -09811^.

Note. If there are not as many figures in the quotient as

eiphers annexed, supply the defect by writing ciphers on the

left hand.

Prob. 2. If the given number consists of several

denominations.

Rule. Reduce it to the lowest denomination for a numer-
ator, and reduce the denominator to the same ; then annex
ciphers, and divide as before. Or :

Begin at the lowest, and reduce them in their order.

1. Reduce 155. 6|c?. to the decimal of a pound
Ans. -778125/.
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2. Reduce dd. to the decimal of a pound. Aus.
•0375/.

3. Reduce 8s. 6d. to the decimal of a pound. Ans.
•425/.

4. Reduce 12s. S^d, to the decimal of a guinea.
Ans. -6051 581M.

5. Reduce 6^6?. to the decimal of a shilling. Ans.
•5416^.

6. Reduce 8 oz. 12 dwt. 16 gr. to the decimal

of a lb. troy. Ans. •719444«A6.
7. Reduce 2 qr. 16 lb. to the decimal of a cwt.

Ans. -642857^-6.

8. Reduce 20 yds. 2 f. 6 in. to the decimal of a

mile. Ans. -011837111^.
9. Reduce 2 qr. 2 nl. to the decimal of a yard.

Ans. -625.

10. Reduce 1 rood, 20 po. to the decimal of an

acre. Ans. '375.

11. Reduce 3 bush. 1 pk. to the decimal of a

quarter. Ans. '40625.

12. Reduce 15 gallons of wine to the decimal

of 252 gallons. Ans. '0595238^.
13. Reduce 6| inches to the decimal of a foot.

Ans. -56^25.

Prob. 3. To find the value of a decimal.

Rule. Multiply it by the value of the ^ven denomina-

tion, and point off as many decimals from the right hand of

the product as there are places in the given decimal. The
figures on the left hand are integers ofthe next lower denom
iuation ; reduce the figures pointed off into the next lower
denomination ; proceed in this manner till you come to the

lowest.

1. What is the value of -85 of a £? Ans. 17s.

2. What is the value of -1875/.? Ans. 3s. 9J.

3. What is the value of -1255. ? Ans. l^d,
4. What is the value of -6845 cwt. ? Ans. 2 qr.

20 lb. 10 oz. 9 dr. Ml.
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5. What is the value of -121 of 252 gallons?

Ans. 30 gal. 1 qt. 1 pt. Ml..

6. What is the value of -03125 of 36 gallons?
Ans. 1 gal. 1 pt.

7. What IS the value of '28 of a mile ? Ans. 2

ftir. 9 po. 3 yds. 10 in. M.

Prob. 4. To find the decimal of Sterling money
by inspection.

Rule. Take half the even number of shillings for the

first decimal figure ; and the number of farthings in the re-

mainder, increased by 1, if they amount to 24, or upwards ;

by 2, if they amount to 48, or upwards ; and by 3, if they
amount to 72, or upwards, for the second and third figures ;

if there is but one figure, prefix a cipher to it.

To complete the decimal, call these two figures or their ex-

cess above 25, 50, or 75, pence ; the farthings in them in-

creased by 1 for every 24, give other two figures ; continue
this method till the decimal ends or repeats.

1. Reduce 65. 4:^d. to the decimal of a pound.
Ans. -31875^.

2. Reduce 95. 6fc?. to the decimal of a pound.
Ans. -478125^.

3. Find by inspection the decimal of IO5. S\d,
Ans. -534375^.

4. Reduce 125. 7fd. to the decimal of a pound.

Ans. -6322916^
5. Reduce I65. ll^d, to the decimal of a pound.

Ans. -84687 5Z.

6. Reduce 195. llfcf. to the decimal of a pound.

Ans. -9989583;.

Prob. 5. To value the decimal of a pound Ster-

ling by inspection.

Rule. Double the figure next the point for shillings, if

the next figure is 5, or upwards, take 5 from it, and add 1

to the shillings ; then the second and third figures are far-

things, after deducting 1 for every 25 in them.
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1. Value -318?. Ans. 65. 4^^.
2. -478?. 95.

6|6?.
3. -534^. 10s. Sid,
4. -769?. 15s.

4fcf.
5. '984Z. 19s. Sy.
6. -9942. 19s. 10|d

ADDITION AND SUBTRACTION OF
DECIMALS.

Rule. Write down the given numbers, placing the deci-

mal points directly under each other ; then proceed as in

whole numbers.

ADDITION.

1. What is the sum of 2-64, 85-6, -945, 14-8,

6-3456, and 84? Ans. 193-3306.

2. What is the sum of 785-1, 84-35, 1-654,

•8956, -009, and 10-161? Ans. 882-1696.

3. What is the sum of 25-3, 2-78, 324-67, 1-294,

63-14, and 345-6? Ans. 762-784.

4. What is the sum of 325-7, 63-451, 275-34,

6-473, 25-68, and 287-435? Ans. 984-079.

5. What is the sum of 3285-64, 287-458, 4550-67,

38-4526, 324-578, and 4761-29? Ans. 13248-0886.

SUBTRACTION.

1. What is the difference between -8406 and
•58975? Ans. -25085.

2. What is the difference of 84-95 and 3-6954?
Ans. 81-2546.

3. What is the difference of 246 and -8154?
Aus. 245-1846.

4. L borrowed from M 20-78125Z. and after-

wards paid him 14Z. ISs, 9c?. What remains due
toM? Ans. 5^ 16s. lO^d,

5. Find the difference between 40 yards, 2 quar-
ters, and 29-625 yards? Ans. 10 yds. 3 qr. 2 nl.
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MULTIPLICATION OF DECIMALS.
Rule L Place the factors, and multiply as in whole num-

bers.

2. Point off as many decimal places in the product towards
the right hand as there are in both factors ; and if the pro-
duct has not so many, supply the defect by writing ciphers on
the left hand.

1. Multiply 346-549 by 3-15. Ans. 1091-62935.

2. Multiply 516-8945by44-89. Ans. 23203-394105.
3. Multiply -84615 by -065. Ans. -05499975.

4. Multiply -346809 by -00546. Ans. -00189357714.

5. A gentleman has -83125^. a-day, how much is

that a-year? Ans. 303Z. 8s. l^d,

DIVISION OF DECIMALS.
RuLB. Divide as in whole numbers, and point off as

many decimal places in the quotient as the dividend ha?
more than the divisor.

Note 1. If there are not as many decimal places in the

quotient as required, supply the defect by writing ciphers on
the left hand.

2. If there is a remainder, the quotient may be carried to

any degree of exactness by annexing ciphers ; or, if the deci-

mal places in the divisor are more than those in the dividend,
ciphers may be annexed to the dividend.

3. If the dividend will not contain the divisor, annex ci-

phers, or suppose them to be annexed, to the dividend.

1. Divide 176-4 by 24. Ans. 7-35.

2. Divide 45*3496 by 3-68. Ans. 12-32iM.
3. Divide 24-694 by -45. Ans. 54-811.

4. Divide 8496 by -546. Ans. 15560^0.
5. Divide -21468 by 2-5. Ans. -085811.
6. Divide -80468 by -075. Ans. 10-72M.
7. Divide 8-4567 by 25. Ans. -33821^:.

8. Divide -06548 by 215. Ans. -00030M.
9. Divide 216-4 by 100. Ans. 2-1^*.

10. A merchant bought a cwt. of sugar for 3-85A
and intends to gain l^d. on each lb., at what rate

must he retail it per lb. ? Ans. ^^d.
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PROPORTION OF DECIMALS.

1. If 1-25 yard of cloth cost -625^., what cost

80f yards? Ans. 15Z. 75. Qd.

2. If 1 stone of cheese cost '33125?., what cost

50i stones? Ans. 16Z. 14s. 6|cZ.

3. If
:^

of a pound of silk cost 85. 6c?., what will

20*5 pounds cost? Ans. 34*85?.

4. A grocer bought 3 cwt. 1 qr. 14 lb. of sugar,
at -03437 5Z. per lb., and sold it in wholesale for

16*537 5Z., what did he gain or lose by the bargain,
and how much per cent.? Ans. Gained 3?. 10«.

iO^d. and 21^^L per cent.

INTERMINATE DECIMALS.
When a vulgar fraction is reduced to a decimal, if nothin|;

at last remains, it is called finite or terminate ; if not, it is

called interminate.
An interminate decimal is called a repeater, when the same

figure is constantly repeated ;
and when several figures re-

cur in the same order, it is called a circulate. When the

repeating figures begin at the point, the decimal is called pure,
but when there are other figures before them, it is said to be

mixed, and the figures before the repeating ones are called the

finite part.
A repeater is marked with a point above it, and a circulate

with a point above the first and last figures of the circle.

REDUCTION.

I. To reduce an interminate decimal to a vulgar
fraction.

Rule. If it is a pure repeater, or circulate, place nine
for the denominator of the repeater, or nine for every figure
of the circle.

If the decimal is mixed, subtract the finite part from the
whole for the numerator, and place a nine for every repeating
figure, with a cipher annexed for every finite place for the ({e-

nominator.

i. Reduce -5, -7, -37, -45, -327, and -714285 to

Tulgar fractions. Ans. J, 3, J J, /j, J§|, and f
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2. Reduce -276, -384, -345, -97142857 to vulgar
fractions. Ans. //g, J?§, J^, |f .

II. To value an interminate decimal.

Rule. If it is a repeater, carry at 9 instead of 10 on the

right hand ; and if there is a cipher on the right hand of the

multiplier, annex the repeating figure of the product instead

of it.

If it is a circulate, multiply as usual; but to the right-hand

figure of the product add the carriage from the left-hand figure
of the circle. And when there are more lines than one of the

product,
the circles, or repeaters, must be carried the same

length in them all ; and the carriage from the left of the

circles must be added to the right-hand figure of the sum.

1. What is the value of -756/. ? Ans. 15s. l^d. f .

2. What is the value of *479 of a cwt. ? Ans. 1

qr. 25 lb. 12^\ oz.

3. What is the value of '876 of an acre? Ans.

3 roods, 20t-^j perches.

4. What is the value of '3634 of a pound? Ans.

7s. 35%^-
5. What is the value of '5307 of a guinea? Ans.

Us. 11^. fff.

6. What is the value of -7386 of a cwt. ? Ans.

2 qr. 26 lb. 11 oz. 11-6298 drams.

III. To make circles similar.

Rule. Point off by a comma on the right as many figures
from the left of each as there are places in the longest finite

part ; then extend each of them as many places to the right
as is denoted by the least common multiple of the number of

places in the several repetends.

1. Make -436 and -573689 similar.

2. Make -729, -5486, and -73654 similar.

3. Make -754, 3, -7298 and -74869 similar.
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ADDITION.

Rule. When there are only repeaters, extend them one

place beyond the finite ones, and carry at 9 when you add
the right-hand column.
When there are circulates, make them similar, and to the

ri^ht of the sum add the carriage from the left of the circle.

1. Add -4712, 3-7, -546, and -3 together? Ans.

5-129.

2. Add 4-783, 54-72i, 7-6, -3 and -54769 to-

gether. Ans. 68-05214.

3. Add 16J, 241, 3^, 5iJ, and 256,-^ together.

Ans. 305-267857142.

4. Add -7186, 34-6734, -21893, and 25-71263

together. Ans. 61-323667394.
5. Add §1, 3{J, 56{?, 49|, and 257f | togetlien

Ans. 369-41885891.

SUBTRACTION.

Rule. Extend repeaters one place beyond the finite ones,
and borrow 9 on the right when the under figure is the greater.
Make circulates similar

; and when there is a carriage from
the left of the circle, it must be added to the right-hand figure
of the under line before subtracting.

1. From 74-5283 take 5*6. Ans. 68-8616.

2. From 21-5462 take 18-75. Ans. 2-7906.

3. From27-3836take7-1869. Ans. 20-19664937.

4. From 1-87263 take -75428.

Ans. 1-1183488207609.

MULTIPLICATION.

Rule. When the multiplicand is interrainate, carry at 9
on the right of a repeater ; or multiply as usual in a circulate,
and to the right of the product add the carriage from the left

of the circle
; and, before adding the several products, extend

the repeaters the same length in each, and make the circulates
similar.
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When the multiplier is also interminate, reduce it to a vul-

gar fraction ; then multiply by the numerator, and divide the

product by the denominator.

1. Multiply 74-7386 by 258 Ans. 19282-576.

2. Multiply 38-5436 by 29. Ana. 1117-7654.

3. Multiply 384-5763 by 47-5. Ans. 18267-37698.

4. Multiply 7-3846 by 2-3. Ans. 17-23084175.

5. Multiply 5-4763 by 21-72. Ans. 118-98578.

6. Multiply 38-729 by 45-45. Ans. 1760-4224, &c.

DIVISION.

Rule. When the dividend only is interminate, divide as

usual, but annex the repeating figures instead of ciphers in

order to carry out the quotient. But v^hen the divisor is in-

terminate it must be reduced to a vulgar fraction, and the
dividend multiplied by the denominator, and the product
divided by the numerator.

1. Divide 7-38467 by 21. Ans. -35165/5^5.
2. Divide 3-486 by 15-3. Ans. -22739/5.

3. Divide 27-654 by 16-6. Ans. 1-65926.

4. Divide 8-i by -93. Ans. 8-6344^^^.

5. Divide 27-3 by 2-76. Ans. 9-879518/^.

6. Divide 4-736 by 82-73. Ans. 05724855/^^/^

EXTRACTION OF THE SQUARE
ROOT.

Rule 1. Divide the given number into periods of two
figures each, beginning at the right hand, and pointing to-

ward the left in integers, and toward the right in decimals.

Every period will give one figure in the root.

2. Find the greatest square number contained in the left-

hand period, place
its root in the quotient, subtract its square

from the said period, and to the remainder bring down the
second period for a dividend.

3. Write the double of the part of the root found on the
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loft hand of the dividend, divide by it, omitting the units

place ;
set the result in the quotient, and annex it also to the

divisor.

4. Multiply the divisor thus completed by the last figure

placed in tne root : subtract the product from the dividend,
and to the remainder bring down the third period for a new
dividend

; proceed in the same manner till all the periods are

brought down.

Note I. The root consists of as many whole numbers and
decimals as there are periods belonging to each.

2. If there is a remainder after all the periods are used, the

3peration may be continued at pleasure by annexing periods
of ciphers.

3. Roots of vulgar fractions are found by extracting the

root of the numerator for a new numerator, and the root of

the denominator for a new denominator ; but, if that cannot
be done exactly, reduce the vulgar fraction to a decimal, and
proceed as before.

1. Required the square root of 144? Ans. 12.

2. What is the square root of 1728? Ans. 41-5^-75.

3. What is the square root of 40804 ? Ans. 202.

4. What is the root of 531118116 ? Ans. 23046,
5. What is the square root of 56085121 ? Ans*

7489.

6. What is the square root of 100040004 ? Ans.

10002.

7. What is the square root of 1020304030201 }

Ans. 1010101.
8. What is the square root of 00002209 ? Ans.

•0047.

9. What is the root of -2916 ? Ans. -54.

10. What is the root of 42-1685? Ans. 6 49±i*.

11. What is the root of f f| ? Ans. ||.
12. What is the root of '51|J ? Ans. 7i.

To find a mean proportional between two given numbeift
extract the square root of their product.

13. What is the mean proportional between Id

and 9? Ans. 12.
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14. What is the mean proportional between 64

nnd9? Ans. 24.

To find the side of a square, equal in area to any given
sraperficies, extract the square root of the given area.

15. In a square plantation, containing 505521

trees, each six feet distant, what is the length of

the side ? Ans. 4266 feet.

16. A gentleman has two fields
;
the first con-

tains 8 acres, 2 roods, 1 pole,
—the second 6 acres,

2 roods
;
he wishes to exchange them for a square

field
; required the side of the square ? Ans. 49 po.

Note. Circles are to each other as the squares of their

diameters.

17. A gentleman has two circular ponds in his

pleasure grounds ;
the diameter of the one is 200

feet, and the other three times as large ;
what is

its diameter? Ans. 346*4IM.
18. A maltster has a kiln, 14 feet in diameter,

which is too little by f for his business, what is

the diameter of one that will answer his purpose ?

Ans. 18-78 feet.

Given any two sides of a right-angled triangle, to find the

other side.

The square of the hypothenuse, or longest side, is equal to

the sum of the squares of the other tv70 sides ; therefore the

difference of the squares of the hypothenuse, and either of the

other sides, is the square of the remaining side.

19. A wall is 48 feet high, and a ditch before it

is 36 feet wide, required the length of a ladder

that will reach from the opposite side of the ditch

to the top of the wall ? Ans. 60 feet.

20. A line, of 205 feet in length, reaches from

the top of a steeple to a point 140 feet from its foun-

dation, what is the height of the steeple? Ans.

149-75 feet.
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EXTRACTION OF THE CUBE ROOT.
Rule 1. Divide the given number into periods of thiee

figures each, beginning at the right hand in integers, and

pointing tow^ard the left. But in decimals, begin at the place
of thousands, and point toward the right.

2. Find the greatest cube number, in the left-hand period,
and place the root of that number as the first figure of the root

sought : subtract the number itself from the said period, and
to the remainder bring down the next period for a dividend .

3. Find a divisor by multiplying the square of the part of

the root found by 300, divide the dividend by it, and put
the quotient figure for the next figure of the root.

4. Multiply the part of the root formerly found by the last

figure placed in it, and this product by 30 ; place this last

product under the divisor, and under this product write the

square of the figure last
placed

in the root.

5. Multiply the sum or these three by the figure last placed
in the root, and subtract the product from the dividend.

6. To the remainder bring down the next period for a new
dividend, with which proceed as before.

Or add up the three last numbers, reckoning the middle
one twice in the operation ; to this sum annex two ciphers,
the result will be the next trial-divisor, with which divide

and complete as before.

Required the Cube Root of the following numbers?
1.
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12. Required the side of a cubical mound equal
to one whose length is 840 feet, breadth 500 feet,

and depth 340 feet? Ans. 522-68 feet.

13. Required the side of a cubical vessel which
will contain 100 imperial gallons? Ans. 30*267
inches.

Similar solids are to each other as the cubes of their dia-

meters, sides, &c.

14. A ball, 12 inches diameter, weighs 30 lb.,

what will a ball weigh whose diameter is 18 inches?

Ans. lOli lb.

15. A ball, 16 inches diameter, weighs 56 lb.,

what will be the diameter of a ball which weighs 6

times as much? Ans. 29*07 inches.

16. The length of a stone is 10 feet, breadth 4^
feet, and thickness 3 feet, required the dimensions

of another 6 times as large ? Ans. 18*17 feet long,
8-177 broad, 5-45 thick.

SLIDING RULE.

Rules for working on the Carpenter's Sliding
Rule and on Gunter's Scale.

Note. The Rules are commonly marked with A on the

Rule, B and C on the Slider, and D on tho Girt or Square
Line.

To multiply by the Sliding Rule.

Rule. Set 1 on B to one of the factors on A
;
then against

the other factor on B, you have the product on A.

By Gunter's Scale.

Rule. Extend the compasses from the beginning of the
line of numbers to one of the factors

;
the same distance shall

reach from the other factor to the product.

To divide by the Sliding Rule.

Rule. Set the divisor on B to the dividend on A ; thei/

aojainst 1 on B, you have the quotient on A.
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By Gunter's Scale.

Rule. Extend the compasses from the dividend to the di-

visor
;
the same distance will reach from 1 to the quotient.

Proportion by the Sliding Rule.

Rule. Set the first number on B to the second on A ;

then against the third number on B is the answer on A.

By Gunter's Scale.

Rule. Extend the compasses from the first number to the
second

; that extent will reach in the same direction from the
third number to the fourth.

Superficial Measure by the Sliding Rule.

Rule. Set the breadth in inches on B to 12 on A ; then

against the length in feet on A is the content on B, in

square feet, &c.

By Gunter's Scale.

Rule. Extend the compasses from 12 to the breadth ; that
extent set the same way will reach from the length to the
content.

Solid Measure by the Sliding Rule.

Rule. Set the length in feet on C to 12 on D, or girt
line ; then against the side of the square on D you have the
answer on C.

By Gunter's Scale.

Rule. Extend the compasses from 12 to the side of the

Square ; that extent twice set will reach from the length to

the answer.

To extract the Square Root by the Sliding Rule.

Rule. Set the middle division on C to 10 on D ; then

opposite to the given number on C you have the answer on D.

Note. If the given number consists of 2, 4, 6, &c. figures,
the answer is to oe found on the left hand of the line C ; but
if it consists of 3, 5, 7, ^c. figures, it id found on the right
hand of the line C.

To find a Mean Square by the Sliding Rule.

Rule. Multi, !y the breadth and depth together, and ex-
tract the square root of the product ; the root is the mean
square. Or set the breadth in inches on C to ditto on D

;

then against the depth or thickness in inches on C you have
the mean square in inches on D, or girt line.

By Gunter's Scale.

Rule. The middle point, between the breadth and depth
is the mean square.
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DUODECIMALS, ob CROSS MULTIPLICATION,

Is a rule by which artificers cast up the contents

of their work.

RuL£ 1. Write the multiplier under the multiplicand, feet

under feet, inches under incnes, seconds under seconds, &c.

2.
Multiply

each denomination of the length by the feet

of the breadtn, beginning at the lowest, and place each pro-
duct under that denomination of the multiplicand from wnich
it arises, always carrying one for every 12.

3. Multiply by the inches, and set each product one place
farther to the right hand.

4. Multiply by the seconds or parts, and set each product
another place toward the right hand.

5. Proceed in this manner with all the rest of the deuomi-

oations, and their sum will be the answer.

Note. Feet multiplied by feet give feet.

Feet multiplied by inches give inches.

Feet multiplied by seconds give seconds.

Inches multiplied by inches give seconds.

Inches multiplied by seconds give thirds.

Seconds multiplied by seconds give fourths.

12 Fourths = 1 Third,
12 Thirds = 1 Second, or part,
12 Seconds = 1 Inch,
12 Inches = 1 Foot.

1. Multiply 6 feet, 3 inches, by 3 feet, 2 inches.

Ans. 19 feet, 9 in. 6 s.

2. Multiply 4 feet, 5 inches, by 3 feet, 6 inches.

Ans. 15 f. 5 in. 6 s.

3. Multiply 5 feet, 6 in. by 4 feet, 3 in. Ans.

23 f. 4 in. 6 s.

4. Multiply 6 feet, 6 in. by 3 feet, 8 in. Ans.

23 f. 10 in.

5. Multiply 24 feet, 3 in. by 16 feet, 7 in. Ans.

402 f. 1 in. 9 s.

6. Multiply 48 feet, 7 in. by 36 feet, 6 in. Ans.
1773 f. 3 in. 6 s.
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7. Multiply 6 feet, 4 in. 3 s. by 4 feet, 3 in. 6 ».

Ans. 27 f. 3 m. 2 s. 10 th. 6 fourths.

8. Multiply 56 feet, 1 in. 4 s. by 48 feet, 3 in.

6 s. Ans. 2709 f. 8 in. 4 s. 8 th.

9. Multiply 68 feet, 8 in. by 9 feet, 10 in. lis.

Ans. 680 f. 5 in. 7 s. 4 th.

MENSURATION
Is of three kinds

; lineal, superficial, and solid.

Lineal measure respects length only. Superficial^
includes length and breadth. Solid measure com-

prehends length, breadth, and thickness.

Prob. I. To find the superficial content of a

board or plank.

Rule. Multiply the length by the breadth.

10. In a board 12 feet long, and 8^ inches broad,
how many square feet ? Ans. 8 feet, 6 in.

11. Required the area of a plank 14 in. broad,
and 16 feet, 6 in. long? Ans. 19 feet, 3 in.

12. In a deal 15 feet, 6 in. long, and 10 in. 6

sec. broad, how many square feet? Ans. 13 f. 6

in. 9 s.

13. Required the content of a plank 20f feet

long, and 12^ inches broad? Ans. 21 f. 7 in. 4 s.

6 th.

14. In a deal 10J feet long, and 8^ in. broad,
how many square feet? Ans. 7 f. 1 in. 3 sec.

Note. If the two ends of a plank or board differ in breadth,
add the two breadths and multiply the length by half the

sum.

15. How many square feet in a board 12 feet, 9

inches long, the breadth at one end being 15 in^
and at the other 10? Ans. 13 f. 3 in. 4 s. 6 th.
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Prob. II. To find the solid content of square or

anequal-sided timber or stone.

Rule. Multiply the length, breadth, and thickness to-

Sjether.

16. Required the solid content of a tree 16 feet

long, and 14 inches the side of the square? Ans.

21 f. 9 in. 4 s.

17. Required the solid content of a tree 14 feet

long, and 10^ in. the side of the square? Ans. 10

f. 8 in. 7 s. 6 th. -

18. What is the solid content of a tree 24 feet,

6 in. long, and 20 in. the side of the square ? A ns.

68 f. 8 s.

19. A piece of timber is 18^ feet long, 14 inches

broad, and 9 deep, what is its solid content? Ans.

16 f. 2 in. 3 s.

20. What is the solid content of a piece of tim-

ber or stone whose sides are 10 in. by 18, and the

length 18 feet? Ans. 22 f. 6 in.

21. What is the solid content of a piece of timber

15 feet, 3 in. in length, breadth 16 in. and depth

4^ in. ? Ans. 7 f. 1 in. 9 s. 4 th. 6 fourths.

22. How much timber is there in a tree 2 feet,

6 in. by 1 foot, 10 in. and 38f feet long? Ans.

177 f. 7 in. 3 p.

Note 1. The usual way to measure round timber is to

girt the tree in the middle with a small cord, then 5 of the

girt is considered as the side of the square.

2. Tapering timber is measured by girting it in two or

more places, and dividing the sum of the girts by their num-

ber, for the mean girt.

23. What is the solid content of a round tree 25

feet long, and girt in the middle 45 inches ? Ans.

21 f. 11 in. 8 s. 9 fourths.

24. How much timber in a round tree 30 feet
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long, and the girt 42 inches? Ans. 22 f. 11 in. 7

8. 6 th.

25. How many solid feet in a round tree 28 feet,

€ in. long, and the girts 48 in. 42 in. and 36 in. ?

Ans. 21 f. 9 in. 10 s. 1 th. 6 fo.

3. A more accurate way to measure round timber is to mul-

tiply the square of i of the girt by twice the length for the

solidity.

26. If the length of a tree is 24 feet, and the

girt 8 feet, what is the content? Ans. 122*88 feet.

27. The girts of a tree, in 5 different places, are

9-43 ft. 7-92 ft. 6-15 ft. 4-74 ft. and 3-16 ft. and

the length of it 17;^ feet, what is its soliditv ? Ans.

54-424992 feet.

BOARD OR SUPERFICIAL MEASURE.
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A carpenter's account.

James Donaldson, Esq. Dr.

1882. To John Wood,

July 15. To 753 yds. 3 f. 8 in. flooring at 35. 6c/.

To 151 yds. 9 in. painting at 7^d.
To 158 yds. 1 f. 3 in. plastering at 4^c?.

Aug. 3. To 1737 feet of timber at Is. ^d,
To 6 roods, 6 yds. 6 f. slating at 145. 6c?.

To 196 feet, 10 in. 6 p. sawing at ^d,

Sept. 7. To 12 deals, each 14 feet, 8 in. long, and

10^ inches broad, at 2^d. per foot.

To 6 Memel logs, each 14^ feet long,
and llf inches the side of the square,
at I5. Sd. the solid foot.

Ans. £286 17 5i

66. In a piece of tapering unequal-sided timber,

24 feet 9 inches long, the base at the greater end

being 34 inches by 20, and at the other end 17 in-

ches by 10, how many solid feet? Ans. 62 f. 7 in.

9 s. 4 th. 6 fourths.

Note. Add the length and the breadth of the bases se-

parately ; divide each of the sums by 2, then multiply the

quotients together, and that product by the length.

67. How many square feet in the floor, roof, and

walls of a house 50 feet long, 18 feet broad, and 15
feet high ? Ans. 3840 feet.

68. What is the weight of a plank 24^ feet long,
2 broad, and 1\ thick, at 25 lb. the solid foot?

Ans. 15311 lb.

69. Required the price of the same, viz. 61^ feet,

at I5. 2d, per foot, and the expense of carrying it

at ^d. per lb. ? Ans. Price 31. lis. 5^d. ; carriage
3/. 35. ^d. i.

•

70. How many square feet of paving in a court-
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yard, 68 feet 4 inches, by 60 feet 6 inches, and
what will it cost at 3\d. the square yard? Ans.
4134 feet, 2 in. cost 6/. 45. 4|d |J.

71. A house has three rows of windows, 5 in

a row
;
the height of the first is 5 feet 6 in., the

second 5 feet 3 in., and the third 4 feet 9 in.
;
the

breadth of each is 2 feet 6 in. Kequired the num-
ber of feet, and the expense of glazing at 9^d. per

square foot? Ans. 193 f. 9 in.; expense IL 13s.

iid. I
72. How many square yards of flooring are in a

house of 4 floors, the ground one included, 60 feet

by 30 within the walls, deducting from each flooi

the vacancy for the stair, 12 feet 4 in. by 8 feet 6

in.
; required also the value at 3^. 6c?. the square

yard? Ans. 753 yds. 3 f. 8 in.; value, 131Z. 16s.

11^^.
73. How many square yards of painting in a room

40 feet 6 inches long, 24 feet 3 in. broad, and 10
feet 6 in. high ;

and how much does it come to at

l^d. the yard? Ans. 151 A^ds. 9 in. comes to 4L
14s. 55c?. i.

74. How many yards of plastering in the roof

dnd walls of a room, 32 feet 6 in. long, 16 feet 6
m. broad, and 9 feet 3 in. high, deducting a door

6 feet 6 in. by 3 feet
;
and w^hat will it cost at 4^d.

the square yard? Ans. 158 yds. 1 f. 3 in. cost

m 19s. S^d. ^.
75. A log of wood, 12 feet 6 inches long, was

sawed into 9 deals, each 1 foot 9 in. broad
;
how

many superficial feet did they contain? and what
is the sawer's w^ages at ^d, per square foot ? Ans.
196 feet, 10 in. 6 s.

;
and sawer's wages 8s. 2^'/. f.

76. How^ many deals, 12 feet 6 in. long, and 8^
in. broad, will floor a room 50 feet hj 16? Ans.

90A.
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77. How many roods of mason-work in a wall

504 feet long and 24| feet high ? and what will it

cost at 4:0s. per rood? Ans. 3 ro. 28 yds. 7^ in.

cost IL Us. 2^d, rh.

Note. Two feet thick is generally accounted the standard
for stone walls, and three half-bricks is reckoned the standard
for brick walls : Walls of any other thickness must be re*

duced to the above standards.

78. What is the expense of a wall 64 feet long,
20 feet high, and three feet thick, at 40^. per
rood? Ans. 11?. 175. 0^^. J.

79. How many square yards of brick-work in a

wall 48 feet long, 28 feet high, and 2^ bricks thick?

Ans. 248 yds. 8 feet.

Note. In the following question one foot is added to tho

height of the side-walls as an allowance for levelling.
The content of the gables above the side-walls is found by

multiplying \ the sum of the breadth of the house, -and the

breadth of the chimney-stalk by the height from the level

of the side-walls to the bottom of the chimney-stalk ; and the

content of the chimney-stalk is found by multiplying the sum
of its breadth and thickness by its height.

80. A house 41 feet long, 20 feet 9 inches wide^
and 18 feet 9 inches high; the gables above the

side-walls 8 feet 6 inches
;
the gables are 2^ feet

thick
;
the two chimney-stalks 4 feet wide, 2^ feet

thick, and 5 feet 1 inch high.

THE BROACHED HEWN ^VORK

Of said house is, four skews, each 11 feet 6 inches

by 1 foot 7 inches. Four corners, each 18 feet 9
inches by 2 feet 6 inches. Two chimney-stalks,
the girt of each 13 feet, and the height 5 feet 8 in.

THE DROVED HEWN WORK.

The rybats and lintels of 6 windows, each 13 feet

11 inches, by 1 foot 3 inches
;
6 soles of ditto, each

3 feet 1 1 inches, by 1 foot 7 inches
;
one window.
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the rybats and lintel feet 3 inches, by 1 f. 3 in.;

sole of ditto 3 f. 3 in. by 1 f. 7 m. The rybats and

lintel of a door 19 f. 3 in. by 1 f. 3 in.
;
the sole of

ditto 4 f. 3 in. by 1 f. 7 in. Three pair of jambs^
each 6 f. by 2 f.

;
the lintels of ditto, each 4 f. 5 in.

by 1 f. 3 in. Three inner hearths, each 3 f. 1 in. by
1 f. 6 in. Three outer hearths, each 3 f. 8 in. by
1 f. 8 in. Kitchen-jambs, 8 f. 8 in. by 2 f. 3 in.

;

lintel of ditto 5 f. 8 in. by 1 f. 3 in.
;
hearth 4 f. by

I f. 9 in.
;
likewise 106| feet of vents.

How many roods of building are in said house ?

how many feet of broached hewn work ? and how

many feet ofdroved ditto? Also, what are the expen-
ses for workmanship, the building being at 305. per
rood ? the broached hewn w^ork at Ad. per square

foot, the droved ditto at 5d. and the vents at Qd, per
lineal foot? Ans. 9 ro. 5 f. 2i in. building ;

396 f.

10 in. broached hewn work
;
307 f. 5| in. droved

ditto;
—29Z. 45. l^d, /^^ expenses for workman-

ship.
81. How many roods in a slated roof, the length

of the ridge being 41 f. 9 in.
;
and girt from eave

to eave, 46 f. 6 in.
; allowing 9 in. additional on

each side for the eaves
;
and what will the expense

of slating come to at 145. Qd. the rood ? Ans. 6

ro. 6 yds. 6 feet. Expense 4Z. 95. 8f <f.

FORMS OF BILLS AND PROMISSORY NOTES.

INLAND BILL.

£100. Edinburgh, December 25, 1882.

Three months after date, pay to me or order, at the Royal
Bank of Scotland here, the sum of one hundred pounds ster-

ling, value received.

To Mr Robert Wilson, V John Allan.
Merchant, Leith. S Robkrt Wit-son.
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BILL PAYABLE BY INSTALMENTS.

£150. Edinburgh, December 26, 1882.
At three, six, and nine months after date, by equal instal-

ments, pay to me or my order, at your house, the sura of one
hundred and fifty pounds sterling, for value received.
To Mr John Williams, merchant, Robert Dundas.

High Street, Edinburgh. John Williams.

FOREIGN BILL.

£1356, 16s. Demerara, May 10, 188J.

Two months after sight of this my first of exchange, (se-

cond and third of the same tenor and date unpaid,) pay to

the order of Messrs Brisbane & Co. one thousand three hun-
dred and fifty -six pounds sixteen shillings sterling, value of

John Ritchie, Esq., and place it to the account of, as per ad-

vice, from James White.
To Mr James Elliot, merchant, \ Accepted Dec. 25, 1882,

Edinburgh. J James Elliot.

A promissory note.

£50, 105. Edinburgh, December 25, 1882.

Sixty days after date, I promise to pay to Mr James Brown
or order, at my ofiice here, the sum of fifty pounds ten shil-

lings sterling, value received. John Young.

receipts.

Edinburgh, December 25, 1882.

Received from William Anderson, Esq., the sum of thirty
-

five pounds ten shillings and sixpence halfpenny, in full of
his account to this date. John Grieve.

Edinburgh, November 11, 1882.

Received from William Brown, Esq., the sum of thirty

guineas, being the half-year's rent, ending at Martinmas,
of that house possessed by him, No 10, North St David Street.

John Oliphant.

MISCELLANEOUS QUESTIONS.
1. A merchant, on balancing his books, finds he

has in cash 412/. IO5. Qd,
; goods to the value of

650Z. 16.'. Id.; and in the stocks 1509/. 166-. lOfd
At that same time he owes A 47Z. 155. 8cf., B

105^. I85. d^d., C 14/. 155. 2f(^., and D 304Z.

IO5., and his household and personal expenses
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fttnoxinted to 216Z. 18s. 6c?., what is hi.; act eHiix*G?.

Ans. 1883Z. 55. ^d,
2. A privateer takes a prize to the value of 2851/.

45., of which the captain gets ^^, each of 6 officers

5^5 of the remainder, and the private men, being 45
in number, get the rest equally divided among them :

what is each man^s share?

Ans. Captain's share, 178?. 45.

Each officer's share, 83?. lO^-. 7^d.
Each private man's share, 48?. 55. Sd.

3. There is a prize of 212Z. 145. Id, to be divided

among a captain, four men, and a boy ;
the captain is

to have a share and a half, the men each a share,
and the boy ^ of a share

;
what ought each person to

have ? Ans. The captain 54/. 145. O^d. f .,
each man

36/. 95. 4|c?. f ,
and the boy 12/. 35. l^c^. f .

4. HoAV many planks will floor a house 60^ feet

long, 33| feet wide, when the planks are 15 feet

long, and 15 inches wide? Ans. 108 7^.

5. Queen Elizabeth came to the throne of Eng-
land the 17th of November, 1558, and died the

24th of March, 1603, in the 70th year of her age ;

in what year was she born, and how many months,
of 28 days each, did she reign, reckoning 365 days,
6 hours to a year ? Ans. She was born in the year
1533, and reigned 578 months, 2 weeks, and one

day.
6. A stationer sold quills at II5. a-thousand, by

which he cleared | of the money : but growing
scarce, he raised them to 1 35. Qd, a-thousand : what
did he clear per cent, bv the latter price ? Ans.

96/. 75. 3^^. j\.
7. A grocer bought 2 hhds. of sugar, the one

weighed net 17 cwt. 3 qr. 14 lb. at 2/. 65. Sd, per

cwt., the other weighed net 18 cwt. 1 qr. 21 lb. at

A^d. per lb., which he mingled together ;
I demand
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how irmch'a cwf. 6f'tlii8 mixture is worth? Aiif*.

8. Shipped for Jamaica 550 pair of stockings at

lis, ^d. per pair, and 460 yards of stuff at 14(:/. per

yard ;
in return for which I had 46 cwt. 3 qr. of

sugar at 1/. 4.9. M. per cwt., and 1570 lb. of indigo
at 25. 4c?. per lb.

;
what remains due to me of my

adventure? Ans. 102Z. 125. ll\d,
9. My correspondent writes me that he has pur-

chased goods on my account to the amount of 560/.

105., what does his commission come to at 2|Z. per
cent. ? Ans. lU. 0.5. M.

10. A manufacturer having an equal number of

men, women, boys, and girls employed, distributes

\Al. among them per day ;
to each man he gave Is.

2c?., to each woman 7|c?., to each boy 3^., and to

each girl 3cZ. ; how many had he of each ? Ans. 120.

11. If the expenses of building a church that

holds 2400 persons amount to 1600/., and if \ of

the seats are let at 35. 6c?., \ at 25. 6cZ., | at \s. 6c?.»

and the remaining fourth at I5., how much per cent,

do the heritors receive for their money, after pay-

ing their minister yearly 120Z. of stipend? Ans,
8-437 5Z. or 8/^.

12. A labourer receives 14c?. for every week-

day from 5th March (beginning on the 6th) to

4th November inclusive, and ll^c?. per day du-

ring the rest of the 3^ear ;
how much do his wages

amount to in a year? Ans. 17?. 45. 8c?.

13. A ship's crew took a prize of lOOOZ., which

they agreed to divide among them according to their

pay and the time they had been on board : the

officers and midshipmen were 6 months on board,
and the sailors 3 months : the officers had 405. a-

month, the midshipmen 305., and the sailors 225.
;

ihe crew consisted of 4 officers, 12 midshipmen,
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and 110 sailors
;
what share of the prize was each

man entitled to ?

Ans. Each officer's share, £23 2 5£ ^%
Each midshipman's, 17 6 9f f^^
Each sailor's, 6 7 2^ ^f^.

14. The silk-mill at Derby contains 2658G

wheels, and 97746 movements, which wind off or

throw 73726 yards of silk every time the great

water-wheel, which gives motion to all the rest,

goes about, which is three times in a minute. The

question is, how many yards of silk may be thrown

by this machine in a day, reckoning 10 hours to

a day's work
;
and how many in the compass of

a year, deducting for Sundays and holidays 63

days, provided no part of it stands still? Ans.

40077453600 yards.
15. A merchant sends to Spain 1300 pieces of

broad cloth, each 47 yards, at 155. 66?. per yard, to

have returns from thence, the one half in wine, at

65Z. per 252 gallons, and the other half in oranges,
at 3/. 105. per chest

;
what quantity of each will he

have? Ans. 91791 gallons of wine, and 6764y\
chests of oranges.

16. Three farmers. A, B, and C, hired a shep-
herd for 12Z. 105. a-year ; they are to pay his wages
in proportion to the number of sheep each commits
to his care; A has 608, B 1200, and C 1500;
what part of the wages must each farmer pay?
Ans. A 2Z. 55. ll^d ||f, B 4Z. IO5. SJd. ^Vt. and
C bl, 13s. 4idf|?.

17. How much cloth at 55. ^d, per yard must be

given in barter for 14 cwt. 3 qrs. of sugar at 3L lOi.

per cwt. ? Ans. 187 yards, 2 qrs. 3^\ nls.

18. If 2 qts. of linseed sow 121 sq. yds., how
much will sow an acre? and what will it cost at

Is, b\d. for 2 qts. ? Ans. 10 pks. ; cost 2/. I85. 4d.
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19. If a peck of potatoes plant 84yVsq. yds^ how

many will plant an acre? Ans. 1 qr. 6 ta. 1 pk.

20. If the half of a mark buy the fourtli of a

pound, how much cochineal can I have for a crown ?

Ans. 3 ounces.

21. If a soldier is allowed 12 lb. of bread in 8

days, how much will serve a regiment, consisting of

750 privates, a year? Ans. 183 tons, 6 cwt. 1 qr. 5 lb.

22. There is gained by trading with a ship 120?.

145.; now suppose that ^ of her belongs to S, | to T,

I to V, and the rest to W, what must each have of

the gain? Ans. S 30Z. 35. Qd., T 45Z. 5.5. 3^.,

V 15L Is. 9d, and W 30Z. 3^. Qd,

23. An apothecary mixes 2 oz. 5 dr. of syrup
with 3 oz. 4 dr. of rectified spirit of wine, and also

5 dr. 2 scr. 15 gr. of the bark with 4 oz. 3 dr. l^scr.

^ gr. of mint -water
;
how much do all these weigh ?

Ans. 11 oz. 2 scr. 1 dr. 3 gr.
24. A gentleman has an estate consisting of

12,000i acres; what is his yearly and daily income

at 3f<f. for every square pole? Ans. 30,001Z. 56-.

yearly ;
82Z. 3.s-. lO^d. f| daily income.

25. There is a lodging of 5 rooms
;
the circum-

ference of the first is 95 feet 7 inches, of the second

84 feet 9 inches, of the third 79 feet 11 inches, of

the fourth 7 1 feet 6 inches, and of the fifth 59 feet
;

the height of each room is 10 feet 8 inches
;
how

many yards of paper 32^ inches wide will paper
the lodging? Ans. 512 yards, 35jt| inches.

26. How many allowances for seamen, each 7 oz.

14 dr., may be cut out of 73 cheeses, each weighing
17 1b. 10^ oz.? Ans. 2618|f.

27. A draper sells cloth for 350^, and gains at

the rate of lOZ. per cent. ; what was the principal
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and clear gain? Ans. Principal, 318^. Ss. 7^d, ^^,
Gain, 311. Us. 4|d /y.

28. A and B, venturing equal sums of moneyr
clear by joint trade 1 54Z.

; by agreement A was to

have SI. per cent., because he spent his time in the

execution of the project, and B was only to have
5/. per cent.

;
what was A allowed for his trouble?

Ans. 361 105. 9£d |f.
29. A grocer bought an equal quantity of sugar,

tea, and tobacco, for 704Z. 3s. ^d.
;
he gave \0\d. per

pound for the sugar, 5s. ^d. per pound for the tea,
and Is, 8^c?. per pound for the tobacco

;
I demand

how many pounds he had of each sort? Ans. 169(^

lb. of each.

30. A cheesemonger bought 650 cheeses weigh-
ing one with another 10 lb. each, which cost him 80

guineas ;
now he sold them by retail in his shop for

3\d. per lb.
;
I demand what he gained or lost by

them? Ans. He gained lOZ. 15s. IQd.

31. A tobacconist sent abroad 20 hogslieads of

tobacco, each weighing 11 cwt. 3 qr., and sold

them at the rate of IL 10s. per cwt.
;

his corre-

spondent remitted him in part payment 1500

guineas; I demand the balance? Ans. 187Z. 10s.

32. A wine merchant imported 2268 gallons of

wine, which cost him at first purchase 549Z. 10s.

6c?., the freight of it cost him 33L 12.y., customs,

6n. Is., loading and unloading, carts and porters,
111, 6s. ^d.

;
I demand what this wine stood him

per gallon ? Ans. 5s. lOc^.

33. Bought a ton of iron and steel, (there being
in number 130 bars,) which cost me 29Z. 3s. 4(i.

;

there were 70 bars of steel, which weighed each

8 lb. and cost 6d. per lb.
;

I demand what the iron

and steel weighed each ? what they cost separate-

ly ? what the iron cost per lb. ? and what each bar
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weighed one with another? Ans. There were 15
cwt. of iron, and 5 cwt. of steel

;
the iron cost 17/.

105. and the steel cost IIZ. 135. 4c?., and each bar

of iron weighed 28 lb. and cost 2^d. per lb.

34. Bought 1000 ells of holiand by the Flemish

«11, and paid down 90Z.
;
how must I charge it per

ell English to gain lOZ. on the whole? Ans. 35. Ad,

35. A butcher buys an ox for lOZ. I65. and after

feeding him with 24 pecks of oats at I85. per qr.,

and 20 trusses of hay at I5. 4d, slaughters him and
sells the beef, being 36 stones, at 5^d. per lb., 6

stones tallow at Id, per lb. allowing 14 lb. per stone,
and the hide for 11, 55.

; required his gain or loss?

Ans. Gain 21, Ss. lOd,

36. A tradesman engages an apprentice for 5

years, and receives 25/. of apprentice-fee. He agrees
to maintain him, the expense of which is reckoned

at Sd, per day, and allow hira 31. each of the three

first years, hi, the fourth, and SI, the fifth, for

clothes. Now if nothing is reckoned for his Avork

the first year, but the second year the value of it

amounts to 6Z., the third year to 12/., and the two

remaining years always to 6Z. more than the year

preceding, what does the master gain or lose by
ins service? Ans. He gains 21, 3.y. 4c?.

37. I bought stockings in London at 35. lOd. per

pair, and sold them afterwards in Dublin for 55. 6c?.?

in remitting my money home I lost S^l. per cent.,
and the charges attending the freight, &c. of the

stockings at an average was l^c?. per pair ;
what

did I gain or lose per cent, by them? Ans. I

gained 211, Is, A^d. \l per cent.

38. Divide 43?. 125. 9c?. among 7 men, 9 women,
and 3 boys, and give a woman J of a man's share,

and a boy ? of a woman's. Ans. A boy's share 1?.
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1 25. 2id. j%\ ;
a woman's 1/. 175. Q^d. j%% ;

and a

man's 3Z. 25. l^d. ^^^.
39. A person paved a court-yard 42 feet 9 in.

in front, and 68 feet 6 inches in depth, and in this

he laid a footpath, the depth of the court, of 5 feet

6 inches in breadth
;
the footpath is laid with Pur-

beck stone, at 35. 6<i. per yard, and the rest witii

pebbles, at 35. per yard ;
what will the whole come

to? Ans. 49L 175. ^\d. f.

40. Suppose 2Z. and \ oi \ of a pound sterling
will buy 3 yds. and § of | of a yard of cloth, how
much will I of a yd. cost ? Ans. 95. 4|c?.

41. A ladder 40 feet long may be so placed aa

to reach a window 33 feet from the ground on one

.side of the street, and by only turning it over, with-

out moving the foot out of its place, it will do the

same by a window 21 feet high on the other side;

required the breadth of the street? Ans. 56 f. 7*788

inches.

42. If 36 oxen eat up the grass of 10 acres in

4 weeks, and 21 oxen eat up the same in 9 weeks,
how many oxen will it maintain for 18 weeks, sup-

posing the grass to grow uniformly during the

time? Ans. 15 oxen.

43. A tradesman increased his estate annually a

third part, abating lOOL, which he usually spent
in his family, and at the end of 3| years he found
that he was worth 3179Z. II5. %d.\ required how
much he had at beginning? Ans. 1421Z. 75. 6|(i.

44. A person making his will, gave to one son

\% of his estate, and to another \\. The first

turned out 540^. IO5. more than the other
;
w^hat

did the testator leave ? Ans. 1538Z. 125. llfd |ff
45. When the hour and minute hands of a clock

are exactly together, between 4 and 5 o'clock, what
is the time? Ans. 21ti minutes past 4.
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46. A hare is 100 of her own leaps before a grey-
hound, and she takes 5 leaps for the dog's 4, but

3 of the dog's leaps are e^al to 4 of the hare's ;

how many leaps must the dog make before he catches

her? Ans. 1200 leaps.
47. A and B can perform a piece of work in 6

days, A and C in 8 days, and B and C in 12 days ;

in what time would each do it separately ? Ans. A
would take 9f days, B 16 days, and C 48 days.

48. In a straight line between two columns, the

one 64 feet high, and the other 50 feet, stands a

small statue, the head of which is 97 feet from the

summit of the higher and 86 feet from that of the

lower column, of which the base is just 76 feet

from the centre of the base of the statue
;
what is

the distance between the tops of the two columns ?

Ans. 157-0368 feet.

49. What ought I to charge per yard for cloth

which cost me 195. per English ell, that I may
have 25 per cent, profit, after allowing a discount

of 5 per cent, and 6 months' credit? Ans. II. Os.

DECIMAL COINAGE.
TABLE OF DECIMAL MONEY.

Imil (m.) =To'co^- = ff/
10 mils= 1 cent (c.)

= i J^/. =2f J.

100 mils= 10cents= 1 florin (/.)= j^j^L
= 25.

1000 mils= 100cents=10 florins = IZ. = 205.

This system is the one most likely, in course of time,

to he adopted in this country ;
the pound sterling will

thus he divided into 1000 parts or mils, instead of 960 parts
or farthings as at present. Calculations would then be
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performed, as in Simple Numbers, by placing a point after

the pounds and then writing the florins, cents, and mils
in their order.

ExAMPLi: 1. Express 4Z. 5fl. 3c. 7jn.j and 2L
5c. 8m. as decimals of IZ. Ans. 4-537Z.

;
2'058Z.

Express in the decimal form,

1. 7Jl. 8c. 5m. = -785^.

2. 5 8 = -508

3. 6 7 =-670
4. 5 4 = -054

5. 4Z. 9/ 7c. [>m. = 4-975L
6. 7 6 4 =7-064
7. 8 3 6 =8-360
8. 9 2 =9-002

Ex. 2. AYrite 8*475/. in pounds, florins, &c.
Ans. 8Z. 4/ 7c. 5m.

Write in pounds, florins, &c.,

9.-478/. = 4j^.7c.8m.
10. -063 =0 6 3

11. -407 =4 7

12. -540 =5 4

13.2-674Z.= 2Z.6/.7c.4m.
14.4-705 =4705
15.5-820 =5820
16.7-042 =7042

ADDITION, SUBTRACTION, MULTIPLICATION, AND
DIVISION.

Rule. Express the amounts decimally, proceed as in
the Simple Rules, and point off 3 figures from the right of

the result.

Ex. 3. Add 79Z. 8/. 4c. 5m.
;

97Z. 4/?. 5m., and
87Z. dm.:, also from 24.11 3/. Am. take 189-458Z.

(1.)
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;
121 bfl. 8m.; 56Z.

Qtc. 8m.
;

94/. 6m.

17. Add27Z. 5/7. ^c. 7m.:

7c. 5m.; 651. ijl. 5c.; 497.

Ans. 364-6747.

18. Add 797. 5/. 7c. 5m.; 977. 4/. 3c. 2m.;
677. 3c. 4m.; 457. 5/7. 6m.] 547. 8/.; 767. 2c.

Ans. 420-3677.

19. Add 957. 2m.
;

597. 7c. 3m.
;

847. 5/ 2c.

5m.; 487. 2/7. 4m.; 687. 2/. 3c. 5m.; 867. 7c. om.

Ans. 441-1147.

20. 1487. 2c. 5m.; 1847.9c. 8m.; 8417. 7/ 8c.

9m.; 4817. 7c. 4m.; 4187. 9/ 9/;. 9m.; 8147.
'2fl.

Ic. 3m. Ans. 2888-1987.

21. From 1847.
2fl.

5m. take 987. 4/. 5c. 8m.

Ans. 85-7477.

22. From 4637. 2/7. 5c. 2m. take 2787. 3fl.
8m.

Ans. 184-9447.

23. 6857. 2c.— 3987. 4/. 7m. Ans. 286-6137.

24. 4017. 2c 5m.— 1977. 3/ 8m. Ans. 203-7177.

25. Mult. 57. 8/. 7c. 5m. by 25. Ans. 146-8757.

26. Multiply 7fl. 8c. 4m. by 47. Ans. 36-8487.

27. Mult. 87. 4/ 5m. by 131. Ans. 1101-0557.

28. Mult. 27. 5c. 7m. by 542. Ans. 1114-8947.

29. Divide 4877. 5/ 7c. 5/71. by 25. Ans. 19-5037.

30. DIvide8477.8/.7c.2m.by36. Ans. 23*5527.

31. Divide9637.S;/7.2c.9m.by47. Ans.20-5077.

32. Divide 7967. 8c. Im. by 143. Ans. 5-5677.

Ex. 5. Eeduce 77. 9s. dd. from the present to

the decimal system. Ans. 7-48757.

By Prob. 4, p. 79, 71. 9s. M. = 7*48757.

Reduce from the present to the decimal system,

33.
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Ex. 6. 4:1. Sfl. 2c. 5m. from the decimal to the

present system. Ans. 4Z. IQs. Qd.

By Prob. 5, p. 79, 4Z. 8/. 2c. 5m., or 4*8252.= 4L 1 6«. 6d

Reduce from the decimal to the present system,

41.9Jl.7c.5m.=lds.6d.
42.7 2 5 =14 6

43.5 3 1 =10 7i
44.6 9 8 =13 lU

45. Anfl.Sc.6m.= Al.lbs.Sid'

46. 7 8 6 3 = 7 17 3

47. 9 9 3 6 = 9 18 8|
48.12 Q Q 6 =12 13 4

PRACTICAL EXERCISES.

1. Find the value of 87 lbs. of tea at
Ifl. 7c. 4m.

per lb. Ans. 15-138Z.

2. What is the yearly rent of a house at the

rate of IZ. 6/. 7c. 5jn. per week? Ans. 87-lOOZ.

3. If 45 quailers of wheat cost 106Z. 8^?. 7c. 5m.,
what will one quarter cost? Ans. 2*375Z,

4. A bankrupt who owed 3125Z., paid his credi-

tors Sfl. 2c. 5m. per 11.
;
what was the amount of

his effects ? Ans. 2578-125?.

5. If a traveller's expenses are 21.
5fl.

^c. Sm. per

day, what will they be in a year? Ans. 937-320Z.

6. A farm is let at IZ. 3^. 7c. 5m. per acre, and
the whole is 680Z. %fl. 2c. 5m.

;
how many acres

does it contain? Ans. 495 acres.

7. If a pound of sugar cost 2c. 5m., what will

21 cwt. cost? Ans. 7Z.

*'8. If 15 men earn 242Z. 5fl. 7c. 5m.j how
much will 48 men earn? Ans. 776-240Z.

9. How much should a man receive for 438

days' work, if he receives 49Z. 8/. 5c, 5m. for a

year's service? Ans. 59-826Z.

10. If the wages of 10 men for 24 days be

^41Z. 2Jl. (jc. 4:m., what should 36 men receive for

15 days? Ans. 92-844Z.
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> 11. What is the commission on 560?. 4/7. 2c. 4m.
at 2^ per cent. ? Ans. 14'010,6Z.

12. What is the interest upon 485Z. 8/f. 9c. (jin,

for 5 years at 2^ per cent. ? Ans. 60-737Z.

13. Eequired the amount of 363Z. Qfl, 2c. 5?7i.

for 4 years at 4 per cent. ? Ans. 421 '8057.

14. Find the amount of 500?. 3/. 7c. 5;^. for a

year and 292 days, at 4 per cent. Ans. 536*402?.

15. How much should be paid for insuring
1050?. at 31 per cent? Ans. 36*750?.

16. What is the present worth of 75?. 8/. 5c. 2m.
due 3 years hence at 2^ per cent. ? Ans. 70*560?.

17. Find the discount allowed for present pay-
ment of 699?. Sfl, 7c. 5m. due 219 days hence, at

3 per cent. Ans. 12*375?.

18. At what rate should goods which cost

548?. 9/. 4c. be sold to gain 6% per cent. ? Ans.

585*536?.

19. What part of 28?. 3^. Qc, 8m. is 2?. 3/. Qc.

4:m. ? Ans. ^^.
20. Find the value of 21 cwt. 2 qrs. 14 lbs. of

tea at 20?. 2fl, 5c. Qm. per cwt. Ans. 438-036?.

21. Reduce 18?. ly^..4c. 4m. to the decimal of

24?. Ans. *756.

22. Bought goods for 497?. 8/. 7c. 5m., and

sold them for 537?. 7Jl. 5m.; what was the gain

per cent. ? Ans. 8 per cent.

23. In 403?. 2fl. 9c. 3m., how many pounds,

florins, cents, and mils, and the same number of

each ? Ans. 363 of each.
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THE METRIC SYSTEM

Derives its name from the metre, whicli is the unit of

length, and is the ten-millionth part of a quadrant of the

meridian, or the ten-millionth part of the distance be-

tween the poles and the equator.

The principle on which it is founded is, that ten of any
name make one of the next higher name

;
hence arithmeti-

cal operations in this system are performed as in simple
numbers.

In the following tables the f.nit of length is the metre;
of surface, the are; of solidity, \\\Qstere; of capacity, the litre;

of weight, the gram. The Latin derivatives—deci, tenth of',

centi, hundredth of
;
and milli^ thousandth of—are prefixed

to the several units to denote their subdivisions : while the
Greek derivatives—deca or delca, ten

; hecto, hundred ; kilo^
thousand

;
and myria, ten thousand—are prefixed to the

several units to denote their multiples.

TABLES OF THE METRIC OR DECIMAL SYSTEM.

I. Measures of Length.

10 millimetres = 1 centimetre = '394 inches.

10 centimetres = 1 decimetre = 3*937 „
10 decimetres = 1 metre = 39*371 „

10 metres = 1 dekametre = 10'936 yards.
10 dekametres =: 1 hectometre = 109-363 „
10 hectometres = 1 kilometre == 1093'633

,,

10 kilometres = 1 myriametre = 6*2138 miles.

100 yd.= 91-438 metres
;
100 ml.= 160-932 kilometres.

Long distances are stated in kilometres.

II. Measures of Surface.

10 centiares = 1 declare = 11 '960 sq. yards.
10 declares = 1 are = 119-603

,,

10 ares = 1 dekare = 39*538 sq. poles.
10 dekares = 1 hectare= 2*471 acres.

100 square metres = 1 are.

100 square yards = 83-610 square metres.

100 square poles = 25'292 ares.

100 acres = 40-467 hectares.

Large surfaces are stated iii hectares.
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III. Measures of Solidity.

10 centisteres = 1 decistere = 3-532 cu. feet»

10 decisteres = 1 stere = 35*317 „
10 steres = 1 dekastere=: 353-167 „

1 cubic metre = 1 stere
;

1 dekastere = 13 c. yards.

IV. Measures of Capacity.

10 centilitres = 1 decilitre = '704 gill.

10 decilitres = 1 litre = 1*761 pint.
10 litres = 1 dekalitre = 2-201 gallons.
10 dekalitres = 1 hectolitre = 2*751 bushels.

10 hectolitres = 1 kilolitre = 3*439 quarters.

1 cubic decimetre = 1 litre = 61 cu. inches nearly.

100 gallons = 454*346 litres.

100 bushels = 36*348 hectolitres.

V. Measures of Weight.

10 milligrams = 1 centigram = '154 grain.
10 centigrams = 1 decigram = 1*543 „
10 decigrams = 1 gram = 15*432 „
10 grams = 1 dekagram = 5-644 drams av.

10 dekagrams = 1 hectogram = 3-527 ounces „
10 hectograms = 1 kilogram = 2-205 pounds „
10 kilograms = I myriagram = 22-046 „ „

I cubic centimetre of distilled water, at its greatest

density, weighed in a vacuum = 1 gram.

100 kilograms = 1 quintal ;
1000 kilog. = 1 millier.

100 lb. av.=45*359 kilograms ;
100 tons=101 -605 miUiers.

VI. Measures of Value.

10 centimes = 1 decime.

10 decimes = 1 franc = Qjd. ster. nearly.

The par of exchange with London, deduced from the

gold coins, is 25 francs 22^ centimes per £1. The
decime is seldom mentioned, accounts being kept in

francs and centimes.
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EXERCISES ON THE METRIC SYSTEM.
1. How many centimetres are in a dekametre, and in

a kilometre ? Ans. 1000 and 100,000 centim.
2. Write in words—408035 metres. Ans. 4 hectom.,

3 metres, 3 centim., 5 millimetres.

3. Write in metres—75 hectometres and 7*325 myria-
metres. Ans. 7500 and 73250 metres.

4. How many centiares are in 10 hectares ? Ans.
100000 centiares.

5. Write in words—2034-05 ares. Ans. 20 hectares^
3 dekares, 4 ares, 5 centiares.

6. Write m ares—4457 centiares and 425 hectares.

Ans. 44*57 ares and 42500 ares.

7. How many centisteres are in 10 dekas teres ? Ans.
10000 centisteres.

8. Write in words—33*75 steres. Ans. 3 dekasteres,.
3 steres, 7 decisteres, 5 centisteres.

9. Write in centisteres—371 dekasteres. Ans. 371000"

centisteres.

10. How many decilitres are in a hectolitre and in a
kilolitre? Ans. 1000 and 10000 decilitres.

11. Write in words—307*25 litres. Ans. 3 hectolitres,
7 litres, 2 decilitres, 5 centilitres.

12. Write in litres—37 kilolitres and 75432 centilitres.

Ans. 37000 and 754*32 litres.

13. How many centigrams are in a kilogram V Ans.
100000 centigrams.

14. Write in words—4053*025 grams. Ans. 4 kilo-

grams, 5 dekagrams, 3 grams, 2 centigr., 5 milligrams.
15. Write in grams

—5 quintals and 73452 milligrams.
Ans. 500000 and 73*452 grams.

16. How many centimes are in 100 francs ? Ans^
10000 centimes.

17. Write in words—240*75 francs. Ans. 240 francs^
7 decimes, 5 centimes.

18. Write in francs—21542 centimes. Ans. 215*42

francs.

Find the sum of,
—

19. 7 kilom., 5 dekam., 9 centim.
;

79 hectom., 7

metres, 5 millim. ; 44 dekam., 8 centim.. 3 millim.
;
3
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myriam., 19 hectom., 12 metres, 15 centim. ; and 347
dekam., 15 decim., 15 millim. Ans. 50780843 metres.

20. 29*575 hectares; 3759 centiares; 1155 declares;
9-75 arei<; and 37-675 dekares. Ans. 3497-09 ares.

21. 14-692 dekasteres; 341*75 steres
;

19745 centb

steres; 1734 decisteres; and 17*975 dekasteres. Ans.
1039*27 steres.

22. 347 kilol., 17 dekal., 15 decil.
;

19 hectol., 15

litres, 25 centil.
;
17 kilol., 8 dekal., 7 decil.

;
125 kilol.,

7 litres, 25 centil.
;
and 47 hectol. Ans. 495874*7 litres.

23. 55 quintals, 5 kilog., 9 dekag., 5 decig. ;
5 quintals,

7 myriag., 9 hectog., 5 grams ;
25 dekag., 17 decig., 25

millig. ;
and 14 kilog., 8 dekag., 7 grams, 8 centig.

Ans. 6090334-305 grams.
24. 14 hectog., 4 grams, 8 centig.; 327 dekag., 17

decig., 2 centig. ;
9 kilog., 7 hectog., 4 decig. ;

141

grams, 17 centig. ;
9 dekag., 7 grams, 10 decig, Ans,

14615-37 grams.
25. 17*43 grams ;

1*729 decig. ;
14 hectograms ;

17*9

dekag.; 1735 millig.; 2134 decig. Ans. 1811*7379"grams.
26. 1750 francs, 75 cents. ; 17*49 fr.

;
379 fr., 25 cts.

;

1743 decimes; 197450 cents. Ans. 4296*29 francs.

27. 9 myriam., 5 dekam., 7 decim.—24 kilom., 7

hectom., 19 decim., 4 millim. Ans. 65348*796 metres.
28. 7569 francs, 75 cents.—789 francs, 3 decimes.

Ans. 6780-45 francs.

29. 73 hectom., 5 metres, 75 decim.—219 dekam.
75 decim., 6 centim. Ans. 5114*94 metres.

30. 175*45 hectares—1695 centiares.

Ans. 17528-05 ares.

31. 5 hectog., 7 grams, 15 centig. X 25 and 47.

Ans. 12678-75 and 23836-05 grams.
32. 25 kilolit., 7 litres, 15 centilit. X ^6 and 205.

Ans. 2400686-4 and 5126465-75 litres.

33. 7 myriag., 8 hectog., 15 decig. -J- 35 and 52.

Ans. 2022*9 and 1361*56if grams.
34. 74593*75 francs -^ 48 and 365. Ans. 1 554*03JJ

and 204*36^^ francs.
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ENGLISH HEADING, GRAMMAR, Etc.

First Reading-Book, By Dr M^Culloch,
formerly Head Master of the Circus Place School, Edinburgh,
afterwards Minister of the West Church, Greenock, i^d.

Do. Large Type Edition, in two Parts, price 2d. each,

M'CullocKs Second Reading-Book. 3d.

M'Culloch's Third Reading-Book, contain-
ing simple Pieces in Prose and Verse, with Exercises. lod.

M'CullocKs Fourth Reading-Book, contain-

ing only Lessons likely to interest. With Synopsis or
Spelling, is. 6d.

M'CtillocKs Series of Lessons in Prose and
Verse. 2s.

M'Culloch's Course of Elementary Reading
in Science and Literature, compiled from popular
Writers. 39 Woodcuts. 3s,

Lennies Principles of English Grammar,
Comprising the Substance of all the most approved English
Grammars, briefly defined, and neatly arranged ; with Copious
Exercises in Parsing and Syntax. Copyright Edition ; with

the Author's latest improvements, and a Chapter on Analysis
of Sentences, is. 6d.

This Improved Edition exhibits the most approved classification

of Verbs, and^ in its general contents, is in harmony with thi

present state of thi Science of Grammar,
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The Authors Key to Lennies Principles
OY ENGLISH GRAMMAR; containing, besides the cor-

rected Exercises in Parsing and Syntax, many useful Critical

Remarks, Hints, and Observations, and explicit and detailed

instructions as to the best method of teaching Grammar. 3s. 6d,

English Grammar and Analysis ; with a
Series of Progressive Exercises. By James Douglas,
Ph.D., lately Head Master, Great King Street School, Edin-

burgh. With the Author's latest improvements, is. 6d.

Simplicity of expression and methodical arrangement have been uniformly
aimed at ; and copious exercises for the practice of pupils have been intro-
duced throughout. Inpreparing the one hundred and twelfth Edition, the
•work has been carefully revised throughout, so as to bring it into harmony
with the latest developments of the science of language. The sections in

Syntax and Analysis have been rearranged, and the Exercises have been
better adapted to the purposes of tuition.

Douglas s Initiatory Grammar, for Junior
Classes, with a Supplementary Treatise on Analysis of

Sentences. 6d.

The Head Ma^tbr, Belle Vue House, Bristol.— *'
It contains the best and

tersest explanations for learners that have appeared."
The Head Master, Milton House Academy, Lewes.—''The Initiatory

Grammar u an especial favourite with my junior boys."

Douglass Spelling and Dictation Exercises.
Price IS.

Athenaum.—"A good practical book, from which correct spelling and
pronunciation may be acquired."

Outlines of English Grammar and An-
ALYSIS, for Elementary Schools, with Exercises. By
Walter Scott Dalgleish, M.A., LL.D, 6d., or in

cloth, 8d. Key, is.

Dalgleish's Progressive English Grammar,
with Exercises. 2s. Key, 2s. 6d.

hroin Dr Joseph Bosworth, Professor ofAnglo-Saxon in the University
ofOxford : Author of the Anglo-Saxon Dictionary, etc.^ etc.

•'

Quite a practical work, and contains a vast quantity of important infor-

mation, well arranged, and brought up to the present improved state of pbilo-

logy. I have never seen so much matter brouel" together in so short a spac
"
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Dalgleish's Grammatical Analysis^ with
Progressive Exercises. 9d. Key, 2s.

Dalgleish's Outlines of English Composi-
TION, for Elementary Schools, with Exercises. 6d.

Key, 4d.

DalgleisKs Introductory Text-Book oj
ENGLISH COMPOSITION, based on Grammatical
Synthesis ; containing Sentences, Paragraphs, and Short

Essays, is.

Dalgleislis Advanced Text-Book ofEnglish
COMPOSITION, treating of Style, Prose Themes, and
Versification. 2s. Both Books bound together, 2s. 6d.

Key, 2s. 6d.

School Board Chronicle.— ^ The author holds complete mastery over his

subject, and illustrates his work with a rare knowledge of the sources whence

good examples may be derived. The little book may be accepted as a great
work on the whole art and feeling and spirit of composition, in prose and

verse. Some excellent modifications have been introduced into this edition."

Educational News.—^^To students in general, and especially^
to pupil

teachers in the last two years of their apprenticeship, the book, will prove a

great boon,—Part Second, in particular, being specially well adapted foi

showing how sensible notes of a lesson may be drawn up."

Rudiments of English Gramn ar. By
Alexander Reid, LL.D., Head Master of the Edinburgh
Institution. Greatly Improved. This book is concise, simple,
and of easy application. Copious Exercises have been intro-

duced throughout ; together with a new Chapter n the Analysis
of Sentences. 6d.

History of English Literature : with an
Outline of the Origin and Growth of the English
Language. Illustrated by Extracts. For Schools an-^

Private Students. By Professor Spalding. Revised and
continued, 3s. 6d.

Studies in Composition: A Text-Book for
Advanced Classes. By David Prydb, M.A., LL.D., Head
Master of the Edinburgh Merchant Company's Education»>
Institution for Young Ladies. 3s.

II
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English Composition for the Use of Schools.
By Robert Armstrong, LL.D., Madras College, St
Andrews ; and Thomas Armstrong, Heriot Foundation

School, Edinburgh. Part I., is. 6d. Part II., 2s. Both
Parts bound together, 3s. Key, 2s.

Armstrongs English Etymology, 2s.

Etymological Guide to the English Lan-
GUAGE. IS. 6d.

This is a collection, alphabetically arranged, of the principal roots, affixes,
and prefixes, with their derivatives and compounds. |

Old Testament Biography, containing
notices of the chief persons in Holy Scripture, in the form of

Questions, with references to Scripture for the Answers. 6d.

New Testament Biography, in the form of

Questions, with references to Scripture for the Answers, on the

same plan as the preceding. 6d.

LamUs Tales from Shakespeare. Beauti-

fully Illustrated. Oliver and Boyd's School Edition. Adapted
for the New Code. is.

Mobinson Crusoe (Oliver and Boyd s School
Edition). Beautifully Illustrated. Adapted for the New
Code. IS.

The Child''s Story Book^ for Junior
Classes. Illustrated. A series of favourite Tales, including,
besides other stories, Cinderella, Jack and the Bean
Stalk, The Babes in the Wood, Tom Thumb, Sinbad
THE Sailor, Ali Baba and the Forty Thieves, Jack
THE Giant-Killer, Aladdin, etc., etc. Adapted for the

New Code. is.

How to Train Young Eyes and Ears :

being a Manual of Object Lessons for Teachers. By
Mary Anne Ross. is. 6d.

The lessons embrace Common Things, Natural History, Domestic
Economy, Physiology, Industrial and Social £conomy, and Physical
Appearances of the Universe.
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OLIVER AND BOYD'S

OBJECT LESSON CARDS.
WITH ACTUAL OBJECTS ATTACHED.

Teachers will find these Cards of great advantage in the Object Lesson
instruction required by the New Code.

I. TAe Vegetable Kingdom, Set of 20
Cards. 2 is.

II. The Animal Kingdom, Set of 14
Cards. 21s.

III. The Mineral Kingdom. Set of 14
Cards. 21s.

Each Card {which measures 20 by /j inches) gives descriptive matter^
nnd each set is enclosed in a suitable Box.

These Cards are designed to illustrate the uses of various substances
and objects in the Vegetable, Animal, and Mineral Kingdoms. Their

peculiar feature is that, instead of giving pictures of what is presented,

Specimens of Raw Produce, Manufactured Articles, and
Minerals are Jixed to the Cards ^ the whole forming a Miniature
Industrial Museum.

*^* For instance, in showing the Uses of the Cotton Plant, instead of this

being illustrated by Pictures, an actual Leaf of the Plant is affixed
to the Card ; a real Cotton Pod with Seeds ; some Cotton Wool, wiih

pieces of different Cloths made from it.

One Specimen Card sent, postfree^
on receipt ofOne Shilling in Stamps^

by Oliver and Boyd, Edinburgh, frojn whom^ Detailed Prospectuses can be

had, also post free. Sold also by Sintpkin, Marshall, Hamilton, Kent,^ Co., Limited, London.

ii
GEOGRAPHY AND ASTRONOMY.

\hool Geography, By James Clyde,
M.A., LL.D., lately one of the Classical Masters of the Edin-

burgh Academy. With Special Chapters on Mathematical and

Physical Geography, and Technological Appendix. With 9
Coloured Maps. 4s.

Kducational News.—" The grand characteristic of the ' School Geography
'

is its singular readableness—its clear, fluent, lively narrative ; the sunny ray
of realistic art that everyA\'here brightens the subject with the charm almost
of romance, dispelling the heavy cloud of superfluous facts and figures."

Dr Clyde s Elementary Geography, With
an Appendix on Sacred Geography. A Recast, With 5
Coloured Maps. is. 6d.

The speciality of this edition is the prominence given to the industries and
commerce of the world, particularly in their relations to the British Isles and
Colonies.
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Stewart's Compendnc?n of Modern Geo-
GRAPHY, Political, Physical, and Mathematical.
With Descriptive and Pronouncing Tables, Questions for

Examination, etc. 525 pages. With 11 Coloured Maps.
3s. 6d.

This edition has been most carefully prepared, and gives a life-like picture
of each country. The work is unusually complete in every respect.

An Abstract of General Geography, com-
prehending a more minute Description of the British Empire,
and of Palestine or the Holy Land, etc. With Numerous
Exercises. For Junior Classes. By John White, F.E.I.S-.

Teacher, Edinburgh. Carefully Revised and Enlarged. With

5 Coloured Maps, is.

Rudiments of Modern Geography. By
Alex. Reid, LL.D., Head Master of the Edinburgh
Institution. Improved. With 5 Coloured Maps, is.

The names of places are accented, and accompanied with short descriptions,
auid occasionally with the mention of some remarkable event. To the several

countries are appended notices of their physical geography, productions,

government, and religion ; concluding with an outline of sacred geography,
problems on the use of the globes, and directions for the construction of maps.

First Book of Geography; being an

Abridgment of Dr Reid's Rudiments of Modern Geography ;

with an outline of the Geography of Palestine. With Map of

the V/orld. Improved. 6d.

4n Introductory Geography, for Junior
Pupils. By Dr James Douglas, lately Head Master, Great

King Street School, Edinburgh. With Map of the World.

Carefully Revised. 6&.

Dr Douglas s Progressive Geography. On
a new plan, embracing much Historical and other Informa-

tion. 160 pages, is. Carefully Revised.

It describes the countries throughout the world in a lucid and compre-
hensive manner.

Athenceum.—"The information is copious, correct, well put. and adapted

to the present state of knowledge."
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Junior Class Geography, Descriptive of
the World, but more especially of the British Empire. With
Coloured Map. By William Lawson, F.R.G.S., St Mark's

College, Chelsea. 6d.

In this book the geographical, industrial, and commercial characteristics of
the several countries of the world are broadly and briefly described. The
section relating to our own country, however, is in greater detail ; and, to

meet the requirements of the Education Department of the Privy Council
more readily than is usually done in elementary works of this kind, the whole
British Empire is grouped together ; considerable information is given coo-

cerning the natural productions of the empire, the industrial pursuits of the

people, and the interchange of commodities between Great Britain, the

Colonies, and other countries. Suitable reference is also made to colonization

and the conditions of successful industry in British possessions generally.
With such distinctive features, combined with the clear and simple arrange-
ment of its matter, it is hoped that the book will commend itself alike to

fcachers of Government-aided Schools and Private Academies.

Lawson s Class-Book of Geography, With
7 Coloured Maps. A complete Text-Book,, is. 6d.

*** Also sold in separate Parts ^ each with a Coloured Map, vin.—

Geographical Primer, ad. I The British Colonies, sd.

England and Wales. 2d. Europe. 3d.
Scotland and Ireland. 2d.

I Asia, Africa, and America. 4d.

Lawson s Geography of the British Empire,
Carefully Revised. With Maps and Diagrams. For Pupil
Teachers and Advanced Classes. 3s.

Part I. Outlines of Mathematical and Physical Geography.
II. Physical, Political, and Commercial Geography of the British

Islands.

III. Physical, Political, and Commercial Geography of the British

Colonies.

Educational News.—" For advanced pupils we know nothing better."

Scotsman.—"
Deservedly one of the most popular texfc-books of it« kind."

The Board Teacher.-^^^ About perfect as a text-book for pupil teachers ind
students in general."

Lawsons Primary Physical Geography,
With Diagrams and Coloured Maps. 2d.

Lawsons Elements of Physical Geography.
With Examination Papers. Adapted to meet the requiremcnU
of Su^daId VII. of the New Code, and for Pupil Teachers.

With Coloured Map. 96 pages. 6d., or 8d. cloth.
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Lawsons Text-book of Physical Geography.
With Examination Papers. A complete view of the whole

subject, combining simplicity of style with scientific accuracy.
New Edition, 3s. 6d.

Lawsons Outlines of Physiography, With
Illustrations. In Two Parts. Price 2s. 6d. New Edition,

This manual is intended as a Text-book of Physiography as prescribed by
the syllabus of the Science Department, South Kensington. In Part I.,

which corresponds with the Elementary Stage of the subject, the Earth is

considered apart from other portions of the universe, and chiefly in relation

to the materials of which it is composed, the forces which act upon those

materials, and the distribution of vegetable and animal life. In Part II. the
Earth is considered as a Planet, and its position in the solar system, as well

as its relation to the distant stars, are pointed out.

Theparts may be had separately ^ price is. td. each.

Educational News.—"So far as the Science and Art examinations are

concerned, no better book could be used."

Lawsons England and Wales ; a Reading-
Book in Geography for Standard III. With Maps and
Illustrations, is.

Reid's Elements of Physical Geography ;

with Outlines of Geology, Mathematical Geography,
and Astronomy, and Questions for Examination. With
numerous Illustrations, and a large coloured Physical Chart of

the Globe, is.

Reid's Elements ofAstronomy ; for Schools
and Private study. Revised by Rev. Alex. Mackay, LL.D^
Author of "Manual of Modern Geography," etc. With 66
Wood Engravings. 3s.

Murphy s Bible Atlas of 24 Maps, with
Historical Descriptions. Reduced to is. coloured.
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HISTORY.

History of England for Junior Classes ;

with Questions for Examination. Edited by Henry White,
B.A. Trinity College, Cambridge, M.A. and Ph.D. Heidelberg
IS. 6d.

History of France; with Questions for

Examination, and a Map. Edited by Dr White. 3s. 6d.

Athenatum.—"The concluding chapter on the Intellectual Progress of

France will be found to be a practical guide to the young student through the

extensive but perilous fields of French literature. Dr White is remarkably
happy in combining convenient brevity with sufficiency of information, cleur-

\ti& of exposition, and interest of aetail. He shows ^eat judgment in

apportioning to each subject its due amount of consideration."

Outlines of Universal History, Edited by
Dr White. 2s.

Spectator.—"Distinct in its arrangement, skilful in its selection of leading
fMitures, close and clear in its narrative."

Dr White s Elements of Universal History.
On a new and Systematic Plan. In Three Parts. Part I.

Ancient History ; Part II. History of the Middle Ages ; Part

III. Modem History. With a Map of the World. 7s.; or in

Parts, 2s. 6d. each.

The author has divided the history into i)eriods of centuries, preserving at

the same time such distinctness and continuity in the narrative that the anncds
of each country may be separately studied. The work contains numerous

synoptical
and other tables, to guide the researches of the student, with

sketches of literature, antiquities, and manners during each of the great
chronological epochs.

Outlines of the History of Rome; with
Questions for Examination. Edited by Dr White, is. 6d.

Sacred History^ from the Creation of the
World to the Destruction of Jerusalem. With Questions for

Examination. Edited by Dr White, is. 6d.

Baptist Maj;axine.
—" An interesting epitome of sacred history, calculated

to inspire the young with a love of the divine records, as well as to store thf
mind with knowledge."
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ARITHMETIC, WRITING, AND BOOK-KEEPING.
Arithmetic adapted to the New Code, in

Three Parts. By Alex. Trotter, Teacher of Mathematics,
Edinburgh.
Part I. The Simple Rules, . . 36 pages. 2d. Answers^ 3d.
„ II. The Compound Rules, . . 36 pages. 2d. Answers, 2^.
„ III. Practice to Decimals, with Tables and Exercises on the Metric

System and Decimal Coinage, . 62 pages. 3d. Answers, 3d.

*** Or strongly bound in one Volume^ price 8d.

Practical Arithmetic for Junior Classes,

By Henry G. C. Smith, Teacher of Arithmetic and Mathe-
matics in George Heriot's Hospital. 6d. Answers, 6d.

From the Rev. Philip Kelland, A.M., F.R.SS. L. & E., late Fellrw 0/
Queen's College^ Cambridge, Professor of Mathematics in the University
ofEdinburgh.
**

I am glad to learn that Mr Smith's Manual for Junior Classes, the MS.
of which I have examined, is nearly ready for publication. Trusting that
the Illustrative Processes which he has exhibited may prove as efficient in

other hands as they have proved in his own, I have great pleasure in

recommending the work, being satisfied that a better Arithmetician and a
more judicious Teacher than Mr Smith is not to be found."

Practical Arithmetic for Senior Classes ;

being a Continuation of the above ;
with Tables and Exercises

on the Metric System. By Henry G. C. Smith. 2s.

Ansuters, 6d. Key, 2s. 6d.

*«* The Exercises in both works, which are copious and original, have been
constructed so as to combine interest with utility. They art accompanied
by illustrative processes.

Lessons in Arithmetic for Junior Classes,

By James Trotter. 6d. ; or 8d. cloth. Answers, 6d.

This book includes Simple Examples of the various rules, worked out at

length and fully explained, with Practical Exercises, and Tables and Exercises
on the Decimal Coinage.

Lessons in ArithmeticforAdvanced Classes;
Being a Continuation of the Lessons in Arithmetic for Junior
Classes. Containing Vulgar and Decimal Fractions ; Simple
and Compound Proportion, with their Applications; Simple
and Compound Interest ; Involution and Evolution, etc. With
Tables and Exercises on the Metric System and Decimal Coin-

age. By Alex. Trotter. 6d. ;
or 8d. cloth. Answers, 6d.

Each subject is also accompanied by an example fully worked out and

minutely explained. The Exercises are numerous and practical.
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A Complete System of Arithmetic, Theo-
retical and Practical ; containing the Fundamental Rules and
their Application to Mercantile Computations ; Vulgar and
Decimal Fractions ; Involution and Evolution ; Series ; Annui-

ties, Certain and Contingent ; with Tables and Exercises on
the Metric System. By Mr Trotter. 3s.

*** All the 3400 Exercises in this work are ne7v. They are applicable to

the business ofreal life, and are framed in such a way as to lead the pupil
to reason on the matter. There are upwards of^oo Examples wrought out
»t length and minutely explained.

Ingram's Principles of Arithmetic, and
their Application to Business explained in a Popular Manner,
and clearly Illustrated by Simple Rules and Numerous

Examples. Remodelled and greatly Enlarged. With Tables
and Exercises on the Metric System and Decimal Coinage.

By Mr TROTTER, Teacher of Mathematics, etc., in Edinburgh.
IS. Key, 2s.

The Elementary Rules are explained in concise and intelligible language
adapted to the capacity of youth. Each rule is followed by an example
wrought out at length, and is illustrated by a great variety of practical

questions applicable to business.

Melrose s Concise System of Practical
ARITHMETIC

; containing the Fundamental Rules and
their Application to Mercantile Calculations ; Vulgar and
Decimal Fractions

; Exchanges ;
Involution and Evolution

;

Progressions ; Annuities, Certain and Contingent, etc. Re-

arranged^ Improved, and Enlarged. With Tables and
Exercises on the Metric System -^nd Decimal Coinage. By
Mr Trotter, Teacher of Mathematics, etc., in Edinburgh.
IS. 6d. Key, 2s. 6d.

Each rule isfollowed by an example vtorked out at length and minutely
", and by

.... — . ^. ^ .

explained, and by numerous practical Exercises. The Rules will be found
so arranged as to lead the pupil by an ea;

the most difficult operations in arithmetic.

so arranged as to lead the pupil by an easy gradation from the simplest to
*"" ' ' *

irithir

Stewart's First Lessons in Arithmetic, for

Junior Classes
; containing Exercises in Simple and Compound

Quantities arranged so as to enable the Pupil to perform the

Operations with the greatest facility and correctness. With
Exercises on Decimal Coinage. 6d. stiff wrapper. Answers^
6d.
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Grays Introduction to Arithmetic. With
Tables and Exercises on the Metric System and Decimal

Coinage. lod. bound in leather. Key, 2s.

Scott's First Lessons in Arithmetic. 6d.

Answers, 6d.

Scott's Copy Lines, in a Progressive Series,

4d. each.

HuttofUs Complete Treatise on Practical

Book-Keeping, with many important Improvements and

Additions exemplifying the Modem Practice of Book-

Keeping by Single and Double Entry. Edited by Alex.

Ingram and James Trotter. 2s.

Sets of Ruled Writing Books.—'Stvaf^t. Entry, per set, is. 6d. ; Double

Entry, per set, is. 6d.

Maclarens PracticalBook-Keeping, i s. 6d.

A Set ofRuled WHting: Books, expressly adaptedfor this work, x%. 6d.

SCHOOL BEGISTEB.

Pupil's Daily Register of Marks. Im-
proved Edition. Containing Spaces for 48 Weeks; to

which are added, Spaces for a Summary and Order of Merit

for each Month, for each Quarter, and for th« Year. For

Schools in general, and constructed to furnish informatios

required by Government, id.
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PHILOSOPHY, MATHEMATICS, Etc.

Text-Book to Kant. The Critique of Pure
Reason : /Esthetic, Categories, Schematism. Translation,

Reproduction, Commentary. With Index and Biographical
Sketch. By J. Hutchison Stirling, LL.D., Author of
" The Secret of Hegel.

"
8vo, 14s.

A Handbook of the History of Philosophy.
By Dr Albert Schwegler. Eleventh Edition. Translated
and Annotated by James Hutchison Stirling, LL.D.
Crown 8vo, 6s.

Geometryfor Schools, Comprising Books
L, II., AND III. OF Euclid, with Additions and Numerous
Exercises, By A. J. G. Barclay, M.A., F.R.S.E., Mathe-
matical Master in the High School of Glasgow, is. 3d.
bound. Fifth Edition.

.ycAt^ij/wiw/^r.—" Thoroughly practical. .
.^

• . The striking feature of the

book is the '

graphic
'

method by which the different stages of each proof are

placed before the student. Symbols are employed as substitutes for words
and phrases, by which the proof becomes more easily grasped by the learner,
and IS more likely to impress itself upon the memory."
Private Schoolmaster.—" The arrangement of the diagrams and matter is

all that could be desired. It will be found of incalculable value to all who
use it as a text-book in studying the three first books of Euclid."

School Guardian.—"A concise and serviceable little book, and contains

a sufficiently full collection of simple exercises for the young student's

practice."

Schoolmistress,—^^ We can safely recommend it."

Glasgow Herald.—" A text-book of exceptionally high merit.'

The First Grade Practical Geometry, In-
tended chiefly for the use of Drawing Classes in Elementary
Schools taught in connexion with the Department of Science

and Art. By John Kennedy, Head Master of Dundee
School of Art. 6d.

Ingram's Concise System of Mathematics^
Theoretical and Practical, for Schools and Private Students.

Improved by James Trotter. With 340 Woodcuts. 4s. 6d.

Key, 3s. 6d.
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SCHOOL SONGS WITH MUSIC.

Elements of Vocal Music: An Introduction
to the Art of Reading Music at Sight. By T. M. Hunteb.,
Director to the Association for the Revival of Sacred Music
in Scotland. Price 6d.

**** This Work has been prepared with great care, and is the result 0/

IcA^practical experience in teaching. It is adapted to all ages and classes^
aaui will befound considerably to lighten the labourofboth teacherandpupil.
Tkx exercises are printed in the standard notation, and the notes are named
as in tJu original Sol-Fa system.

Contents.—Music Scales.—Exercises in Time.—Syncopation.
—The Chro«

wmtjc Scale.—Transposition of Scale.—^The Minor Scale.—Part Singing.—
Explanation of Musical Terms.

Hunters School Songs. With Preface by
Rev. James Currie, Training College, Edinburgh.

For Junior Classes : 60 Songs, principally set for

two voices. First Series. 4d.
—Second Series : 63 Songs

4d.

jFor Advanced Classes: 44 Songs principally set

for three voices. First Series. 6d.—Second Series : 46

Songs. 6d.

*/ Tonic Sol'Fa Edition of Hunter's Songs, both

Series, Reduced in Price. JUNIOR Classes, 2d.--
Advanced Classes, 2d.

Songsfor Schools. Written and Composed
by Clift Wade. With Simple Accompaniment for Har-
monium or Pianoforte. First Series^ 6d. Second Series, 6d.

llie Tunes will be found easy, melodious, and of moderate compa&s, and
the 'vVords simple and interesting ; both being easy to teach and remember.
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FRENCH.

Class-BooksbyCHAS. HENRI SCHHEIDER,F.E.I.S.,M.C.P.,

i.ate senior French Master in the Royal High School of Edinburgh, the

S. i ncl of Arts and Watt Institution, etc. ; French Examiner to the Educa-

•kaxal Institute of Scotland, etc

Schneider^ First Years French Course,

New Edition. With Vocabularies, is. 6d.

*»* This work forms a Complete Course of French for Beginners, and

comprehends Grammatical Exercises, with Rules ; Reading Lessons, with

Notes
; Dictation ; Exercises in ConTcrsation ; and a Vocabulary of all the

Words in the Book. Easy Lessons are given in translating French into

English and English into French, with Exercises for translation and re-

translation and repetition.

The Edinburgh Royal High School French
CONVERSATION-GRAMMAR, arranged on an entirely
New Plan, with Questions and Answers. Dedicated, by per'
mission, to Professor Max Miiller. 3s. 6d. Key, 2s. 6d.

Letterfrom Professor Max MOller, University ofOxford.
" My Dear Sir,—I am very happy to find that my anticipations as to the

SMCcfiSS of your Grammar have been fully realized. Your ^ook does not

requ"\re any longer a godfather ; but if you wish me to act as such, I shall be

a^ost happy to have my name connected with your prosperous child^
—Yours

Wy truly, Max Muller.
"To Mons. C. H. Schneider, Edinburgh High School."

The Edinburgh Royal High School French
CONVERSATION-READER : Being interesting Pieces

carefully selected in a moral point of view, and Progressively

arranged. With Questions and Notes, enabling both Master
snd Pupil to converse in French. 3s. 6d.

The Edinburgh Royal High School French
MANUAL OF CONVERSATION AND COMMERCIAL
CORRESPONDENCE. 2s. 6d.

fn this work, Phrases and Idiomatic Expressions which are used most

frr.qucntly in the intercourse of every-day life have been carefully collected-

Care has been taken to avoid what is trivial and obsolete, and to introduce ail

the modem terms relative to railwavs. steamboats, and travelling in general.
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Schneider s Ecrin Litteraire : Being a Col-
lection of Lively Anecdotes, Jeux de Mots, Enigmas,
Charades, Poetry, etc

,
to serve as Readings, Dictation, and

Recitation. 3s. 6d.

Schneider s Progressive French Composition,
Partie Anglaise, with Notes, 3s. ; Partie Franyaise, the

original French of Partie Anglaise^ 3s. Being a collection of

Humorous Pieces chiefly from the French, translated into

English for this work, and progressively arranged, with Notes.

This work is designed to aid the learner in acquiring facility in writing
letters in French, or in translating English into French, and at the same
time initiating him into the peculiarities and niceties of the French language

Standard Pronouncing Dictionary of the
FRENCH AND ENGLISH LANGUAGES. In Two
Parts. Part I. French and English,

—Part II. English and
French, By Gabriel Surenne, Professor in the Scottish

Naval and Military Academy, etc. The First Part compre-
hends Words in Common Use, Terms connected with Science

and the Fine Arts, Historical, Geographical, and Biographical
Names, with the Pronunciation according to the French

Academy and the most eminent Lexicographers and Gram-
marians. The Second Part is an ample Dictionary of English
words, with the Pronunciation according to the best Authori-

ties. The whole is preceded by a Practical and Comprehensive
System of French Pronunciation. Reduced from 7s. od. to 5s.

In this Dictionary the Pronunciation is shown by a different spelling

ofthe Words.

Surenne s French-English and English^-
FRENCH DICTIONARY, without the Pronunciation.

Reduced from 3s. 6d. to Is. 6d.

Surenne s Fenelons Telemaque, 2 vols.,
IS. each, stiff wrapper ; or bound together, 2s. 6d.

Surenne s Voltaire s Histoire de Charles
XII. IS. stiff wrapper ; or is. 6d. bound.

Surenne s Voltaire s Histoire de Russie
SOUS PIERRE LE GRAND. 2 vols., is. each.
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Surennes New French Dialogues, With
an Introduction to French Pronunciation ;

a Copious Vocabu-

lary, and Models of Epistolary Correspondence. Pronuncia-

tion marked throughout, 2s.

Surennes New French Manual and Tra-
VELLER'S COMPANION. Containing an Introduction to

French Pronunciation ;
a Copious Vocabulary ; a very com-

plete Series of Dialogues on Topics of Every-day Life;

Dialogues on the Principal Continental Tours, and on the

Objects of Interest in Paris ; with Models of Epistolary

Correspondence. Map. Pronunciation marked throughout,

3s. 6d.

Surennes Pronouncing French Primer.
Containing the Principles of French Pronunciation, a Vocabti-

lary of easy and familiar Words, and a Selection of Phrases.

is. 6d. stiff wrapper.

First French Class-Book, or a Practical
and Easy Method of learning the French Language, con-

sisting of a series of French and English Exercises pro-

gressively and grammatically arranged. By Jules Caron,
F. E. I. S., PVench Teacher, Edinburgh, is. Key, is.

This work follows the natural mode in which a child learns to speak its own

language, by repeating the same words and phrases in a great variety of forms
until the pupil becomes familiar with their use.

Caron s First French Reading-Book: Being
Easy and Interesting Lessons, progressively arranged. With
a copious Vocabulary of the Words and Idioms in the Text. is.

The object of this work is to make the pupil familiar with both forms^ of

French, the language of books and the language of conversation, by giving
him correct models of French as it is written and French as it is spoken.

Caron s Principles of French Grammar.
With numerous Exercises. New Edition. Enlarged by the

addition of a Series of Comprehensive Exercises. 2s. Key, 2S*

Spectator.—"May be recommended for clearness of exposition, gradual
progression, and a distinct exhibition to the mind through the eye by means
of typographical display : the last an important point where the subject
mdmits of it."
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Recueil de Fables et Contes Choisisy a
rUsage de la Jeunesse. By John Christison, Teacher of

Modern Languages, is. 4d-

Christisofis Fleurys Histoire de France,
Racontee \ la Jeunesse. With Translations of the difficult

Passages. 2s. 6d.

The French New Testament. The most
approved Protestant Version, and the one in general use

in the French Reformed Churches. Pocket Edition,

roan, gilt edges, is. 6d.

Chambaud's Fables Choisies. With a
Vocabulary containing the meaning of all the Words. By
Scott and Wells. 2s.

HallarcCs French Grammar, 3s. 6d.

Key, 3s. 6d.

Grammar of the French Language. By
A. Beljame, B.A., LL.B., of the University of Paris, formerly
Teacher in the Royal High School of Edinburgh, Professor at

the National College of St Louis, Paris. 2s.

Beljame s Four Hundred Practical Exer-
CISES. 2s.

*#* Both Books hound together, 3s. 6d.

This Grammar is the result of many years' experience. It has been com*

posed with a view to conversation, a great number of the Exercises being
In

the^
form of questions and answers. If the Grammar is used ^^ith Uie

Exercises that form a sequel to it, the learner will soon acquire a conversa-
tional fluency.
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LATIN AND GREEK.

A New First Latin Course ; comprising
Grammar and Exercises, with Vocabularies. By George
Ogilvie, M.A., LL.D., Head Master of George Watson's

College for Boys, Edinburgh, is. 6d.

*#' In the New Edition, the number of the Simpler Exercises has been
increased and the book rendered more generally useful by an Appendix on
Irregular Declensions, Prosody, the Roman Calendar, and the Subjunctive
Mood.

Schoolmaster.—" A more suitable first year's course for classical pupils we
have not met with."

Educational News.— **

Exceedingly well adapted for the purpose for which
it is intended."

Ban^shire Journal.—" An admirable book."
Educational Times.—"Well and carefully done.''

** This Class-book supplies sufficient work /or a year, without the

necessity ofusing any other book.

Rudiments of the Latin Language, for
the Use of the Edinburgh Academy. In Two Parts. By
James Clyde, M.A., LL.D., author of "Greek Syntax,"
etc. i2mo, price 2s. ; or in Two Parts, sold separately, price
IS. 3d. each.

It is divided into two parts, each containing the same number of sections
under the same headings, in which the same subjects are treated of—in Part
I. with a view to beginners, in Part II. with a view to advanced students.

Educational News.—** A fresh, thorough, and methodical treatise, bearkig
on every page evidences of the author's ripe scholarship and rare power of

lucid exposition."

%* The orginal edition ^ ^A* Edinburgh Academy Latin Rudiments
is also on sale.

Latin Delectus; with a Vocabulary con-
taining an Explanation of every Word and Difficult Expres-
sion which occurs in the Text. For the Use of the Edinburgh
Academy. 3s.

Ccesar ; with Vocabulary explaining every
Word in the Text

; Notes, Map, and Historical Memoir. By
William M*Dowall, Inspector of the Heriot Founda-
tioQ Schools, ESdinburgh. 3s.
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M'DowalVs Virgil ; with Memoir, Notes,
and Vocabulary explaining every Word in the Text. 3s.

Lectiones Selectee ; or, Select Latin Lessons
in Morality, History, and Biography : for the use of Beginners.
With a Vocabulary explaining every Word in the Text. By C.

Melville, Grammar School, Kirkcaldy, is. 6d.

Fergusons Grammatical Exercises. With
Notes and a Vocabulary explaining every Word. By George
Ferguson, LL.D., Professor of Humanity in King's College
and University of Aberdeen, and formerly one of the Masters
of the Edinburgh Academy. 2s. Key, 2s.

Ferguson s Ovid's Metamorphoses, With
Notes and Index, Mythological, Geographical, and Historical.

2s. 6d.

Stewart's Cornelius Nepos ; with Notes,
Chronological Tables, and a Vocabulary explaining every
Word in the Text. Reduced to 2s.

A New First Greek Course; comprising
Grammar, Syntax, and Exercises ; with Vocabularies

containing all the Words in the Text. By Thomas A.

Stewart, M.A., LL.D., one of H.M. chief Inspectors of

Schools in Scotland, formerly Senior Classical Master in

George Watson's College Schools, Edinburgh, and Assistant-

Professor of Greek in the University of Aberdeen. 2s. 6d.

AthtKceum,—"
Superior to most works of the kind."

Record.—"The easiest, and most practical, and most useful intr duction
to Greek yet published in this country."

*»* This C loss-Book supplies sufficient workfor a year^ without the neces-

tity ofusing any other book.

Stewart's Advanced Greek Course, Com-
prising a Synopsis of Greek Syntax, Hints towards C :)mposi-

lion. Exercises in Continuous English Narrative, an 1 a full

Vocabulary containing all the Words in the Text. 2s. 6d.

Educational News.—"This is an admirable little manual, and will ionn
an excellent iequel to the author's deservedly popular

' First Greek Course.'
"

Key to Ditto, price 2s. 6d.
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Rudiments of the Greek Language, with
the Syntax entirely re-written, and with Accent and Quantity
treated of according to their mutual relations. For the use of

the Edinburgh Academy. 3s. 6d.

Compendious Greek Gram^mar for the use of

Colleges and Schools. By Sir W. D. Geddes, M.A., LL.D.,

Principal, late Professor of Greek, in the University of Aber-

deen. New Edition, Revised and largely Reconstructed. 4s.

Scotsman.—" Well abreast of recent philological advances. It is one of

the best working Greek Grammars for school or college use that are before

the public."

Donald Macphie, The School Housej Cumbernauld.—**
It is a very great

improvement on former editions, and is altogether a credit to Aberdeen

scholarship. I have introduced it into my Greek class.''

Greek Syntax; with a Rationale of the
Constructions. By Tames Clyde, M.A., LL.D., lately a

Classical Master of the Edinburgh Academy. With Prefatory
Notice by John S. Blackie, lately Professor of Greek in the

University of Edinburgh. 5th Edition. Revised throughout
and largely re-written, containing an English Summary for

the use of Learners and a chapter on Accents. 4s. 6d.

Xenophons Anabasis, Books I, and II, ;
with Vocabulary giving an explanation of every Word in the

Text, and a Translation of the more Difficult Phrases. By
James Fergusson, M.D., Rector of the West End Academy,
Aberdeen. 2s. 6d.

Atheneeum.—" This admirable little work. . . . The copious, correct,
and well -arranged Vocabulary at the end contains good translations of difficult

passages, with exact information upon points of antiquities, derived from the
best and most modern authorities.

Homers Iliad, Books /., VL, XX., and
XXIV,; from Bekker's Text, as revised by Dr Veitch : with

Vocabulary explaining every Word in the Text, and a Transla-
tion of the more Difficult Passages. By Dr Fergusson.
Reduced t§ 2s. 6d.
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ITALIAN.

Theoretical and Practical Italian Gram-
MAR ;

with Numerous Exercises and Examples, illustrative

of every Rule, and a Selection of Phrases and Dialogues. By
E. Lemmi, LL.D., Itiilian Tutor to H.R.H. the Prince of

Wales. 5s. Key, 5s.

From Count Saffi, Professor ofthe Italian Language at Oxford.—"
I

have adopted your Grammar for the elementary instruction of students of

Italian in the Taylor Institution, and find it admirably adapted to the

purpose, as well for the order and clearness of the rules as for the practical
excellence and ability of the exercises with which you have enriched it."

GEEMAN.

A New German Reader, in Prose and
Verse ; with a Grammatical and Etymological Vocabulary,
containing the Meaning of all the Words in the Text ; Forms
of Commercial and other Correspondence, and Specimens of

German National Handwriting. For the use of Schools.

By Charles Fischer-Fischart, late of the Edinburgh
Merchant Company's Educational Institution, etc. Reduced
to 2s. 6d.

Fischarts German Class-Book for Be-
GINNERS : Being a series of German Stories, with Vocabu-

lary, Grammar, Exercises, etc. On an Original Plan.

Enlarged Edition, is. 6d.


