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ELEMENTARY ARITHMETIC,

AND HOW TO TEACH IT.

PART 1.
FOR INFANTS' SCHOOLS,

CHAPTER L

THE Abacus, or Ball-frame, is almost invariably used in
giving the first lessons in number to the lowest or “baby ™
class of children in the English Infants’ Schools.

It is seldom, however, we find that a// the children in the
class are listening to the teacher and following the lesson.
More often than not the majority are inattentive, especially
if the teacher is inexperienced.

‘We have not far to search for the cause of this inattention.
Young children have the faculty of attention but slightly
developed ; and the lesson from the abacus presupposes a
capacity for attention on the part of very young children
which they do not possess, and which therefore ought not
to be expected from them.

-On the other hand, the faculty of imitation in young
children is very strong, and of this natural gift every
advantage should be taken. The children must have some-
thing to do, something to #mitate ; and the work must be done
by the scholars themselves, and not by the teacher for them.

The principles of the Kinder Garten system may be
applied with special advantage in the teaching of number.-

B



2 THE NUMBERS ONE, TWO, THREE.

For the earliest lessons, provide for eack child a number
of sticks, or smull dlocks of wood, or marbles, or other suit-
able objects. The cubes of the 3rd ¢ Gift”’* in the Kinder
Gtarten exercises will answer admirably. In the following
lessons we shall suppose that these cubes are used. Of
course the principle will be the same, whatever object may
be selected.

Nore.—For this exercise it is most convenient to have the
children seated in their desks, or in a square class with
forms or low tables in front of them. If the gallery is
used, and there are no flaps to the backs of the seats, the
teacher must of necessity use sticks as the most con-
venient objects for hand use only.

THE NUMBERS ONE, TWO, THREE.

Three cubes being placed on the desks or forms in front
of each child, and a set on a table or desk in front of the
whole class, the teacher should proceed thus:—

Take up one cube and, placing it on one side, say one cube,
all the children imitating and repeating simultaneously.
Then take up a second cube and say ¢wo cubes, the children
imitating and repeating as before. Lastly, take up the third
cube and say three cubes, the children carefully following.

The cubes may now be returned ome by one to their
original position, counting as at the first.

This exercise must be repeated again and again, till all
the children in the class can count accurately from one cube
to three cubes.

The children may now be directed to the counting of
objects in the room. Three boys or three girls should be
brought to the front of the class and counted one at a time,
in a similar manner to the cubes. Thus, one boy, two boys,
three boys ; or one girl, two girls, three girls. Three should
also be counted accompanied by clapping of hands.

* This “ Gift” consists of one large cube divided into eight smaller ones. °



THE NUMBERS ONE, TWO, THREE. 3

Lastly, the counting should be learnt without reference
to any object, thus:—one, two, three; three, two, one.

In the sEconD place we have to show how the numbers
two and three are built up.

The cubes must be placed in front of the children as
before.

The teacher should hold up one cube and say one cube, the
children imitating and repeating in chorus. Then a second
cube is to be placed in a similar way by the side of the
other.

We see that fwo is one and one, and means two ones ; and
that one taken from Zwo leaves one.

We may call two a pair or a couple. A boy has a pair of
eyes, fico ears, a couple .of legs, two arms, a pair of hands,
and a pair of feet. A cow has fwo horns. A bird has tuwo
legs and ¢wo wings. Two halfpennies make a penny.

The teacher should vary the exercise on the number fico
by directing the children to find out all the pairs of objects in
the room ; by calling individual scholars te the front of the
class to select a couple of pencils, a pair of balls, or fuwo
books, &c.; by asking other scholars to take one from the
pair, and so on.

We have now to show that tkree is made up of one and
one and one, or two and one, or oxe and fwo, and this must
be done by the children.

Let each child take three single cubes and place them
in a column: thus we have a column or group of ¢kree cubes
made up of three singles. Take ¢wo of these cubes in the right
hand and ore in the left. We see that the group of three is
the same as ¢wo and one, or one and fwo : so that fwo cubes and
one cube make three cubes; one apple and ¢wo apples make
three apples; two marbles and one marble make ¢4ree marbles;
a pair of nuts and one nut make three nuts; one slate and a
couple of slates make three slates,

Again, a pair of books taken from firee books leaves one

B 2



4 THE NUMBERS ONE, TWO, THREE. .

buok ; one pencil taken from #hree pencils leaves #wo pencils ;
one ball from three balls leaves a couple of balls.

It should also be shown that there are three sides to a
triangle, and that fhree feet make one yard.

The teacher should now exercise her ingenuity in giving
examples from objects near at hand, always calling on the
children to do the work.

Thus, call one child to take #iree balls from a box, and
another to take away a pair or a couple of these. -

Send one child to fetch a pair of slates, and another for a
couple of pointers.

Give anotherchild a foot-rule to measure ayard, and another
three rulers or pencils of equal lengths to make a triangle.

Place a few pennies and a few halfpennies on the table in
separate heaps: ask one child to take one penny from the
first heap, and another to take its value in halfpennies from
the second heap, and vice versa.

In the THIRD place we have to teach the figures or
symbols which stand for the numbers. For this exercise
the children should be provided with slates, and the teacher
with a black-board.*

On the black-board make groups of large dots, or draw
lines or squares to represent the numbers one, two, three:
write beneath each the figure (Arabic and Roman) which
stands for the number of squares or dots, thus :—

] ] _

L

1 2 3

I II. : III.
or thus :—

o o0 000

1 2 3

I II. IIT.

* If the children are very young the flguring may be postponed until the
counting and building up of the numbers up to 6 have been fairly mastered.
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The drawing of these groups of squares, and the writing
of the proper figures under each group, will form goud slate
exercises for the children, firstly as copies from the black-
board, aud secondly as exercises from memory.

Exercises in every conceivable shape and form should be
given on these numbers until they are thoroughly mastered
by the “baby” members of the class. It is better not to
allow the use of the fingers in counting, for, when once the
habit is formed, it is difficult for children to break it off, and
it is moreover a temptation to them to shirk, later on, the
mental exercise of addition and subtraction, and to substitute
the use of the fingers.

‘We subjoin a few more examples of exercises to be given
at this stage; the intelligent teacher will multiply them
tenfold. Let no one think that the time given to such
““ baby ” exercises is wasted. In the first stages of instruc-
tion the child should be scarcely conscious of effort. Con-
stant but endlessly varied practice in the very simplest
operations is the true foundation for rapid progress and
accuracy in the later stages.

EXERCISES.

1. With the cubes or other objects (to be worked simultaneously by
the whole class). '

1. Place two cubes the one on the other: add one more; how
many have you now ? Take away a pair; how many are left ?

2. Take a couple of cubes in the right hand and one in the
left. Place one in the right hand and two in the left.

8. Hold up one fingcr on each hand; two fingers on each
hand ; one finger on the right hand and two on the left; two
fingers on the right hand and one on the left.

4. Hold up one finger on each hand; point to each ear, to each
eye, to each shoulder.

5. With your hands clap twice, onee, three times,
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II. With the black-board.

1. Look at these strokes: | |. How many are there? How
many have I added to make | | | ?

2.* Write three strokes : make the figure 8 beneath. Make the
three strokes into twe strokes : write the figure 2 below.

8. Make two crosses; add one cross more. Write the figures
1, 2,8.

4. Make three dots. With the duster rub off a couple of dots ;
how many are left ?

1. With the slates (simultaneous work).

1. Draw three squares. Write the figure 8 below. Write the
figure 2 three times, and the figure 8 twice over.

2. Make a pair of crosses and a couple of strokes. Make one
cross, one dot, and one stroke. Write the figure below which
stands for the number.

8. Write the figures 2, 1, 8, and place under each figure the
number of dots for which it stands.

4. Make three groups of three dots each. Take away a pair
of dots from each group.

IV. Oral exercises.t

1. I have three oranges: I give one to William, one to Johm,
and one to Mary ; how many have I left ?

2. Divide three apples among three bcys; how many will you
give to each ?

8. How many halfpennies in one penny ? How many farthings
in one halfpenny ?

* Any individual child selected by the teacher to come to the front of the
class and work on the black-board.

+ These exerxcises should be given to the classasa whole. The children must
be taught to hold up the right hand when they know the answer, and the
teacher must select one child to give the answer. It is of great importance
that this rule be strictly carried out. If the few brighter children of the
class are allowed to shout the answer immediately the question is given, the
remainder follow without taking the trouble to think, and the teacher is, in
fact, teaching only three or four children instead of thirty or forty. By
adopting the above rule the teacher sees at a glance the inattentive children,
and also gives the duller scholar a little more time to think out his answer.
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4. Balls are a halfpenny each ; what shall I pay for two ? and
for three ?

5. How many sides has a triangle? Baby is one year old,
John is two years older than baby ; how old is John ?

6. What is the half of & penny? A pair and one make -— ?
one and a couple make — ? twice one are — ?

7. Name two things you see in the room. Now three things.

How many more are three than one ? What must I add to one to
make three ?

Nore.—It should be clearly understood that the chapters
into which the first part of this little work is divided
in no case represent the amount to be accomplished in
one lesson. With very young children, this first
chapter may occupy a considerable number of lessons;
and in the next, each number, four, five, and six, may
well give material for many separate lessons.

CHAPTER II.
THE NUMBERS FOUR, FIVE, SIX.

(Each child to be provided with siz cubes.)

THE teacher should commence counting—the children
imitating—exactly in the same manner as described in the
first chapter, but now proceeding to siz instead of stopping
at three.

The meaning of the numbers four, five, and siz, and the
different ways of building them up, must then be dwelt
upon, and fully illustrated dy the work of the children them-
selves with the cubes.

Four.—Four is made up of four ones, or three and one, or
two twos, or two pairs, or fwo couples. Thus, one cube and
three cubes make four cubes: fwo pairs of hands make four
hands: four ones are jfour: twice two are four: two boxes
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taken from four boxes leave fwo boxes: one apple taken
from four apples leaves three apples, and so on.

There are jfour sides and four corners to a square: four
legs to a chair: four seasons in a year: and jfour farthings
make a penny.

Numerous ,exercises must now be given, using objects
in the room, not exceeding four in number.

Thus, call A to count the legs of a chair, and show how
many pairs of legs there are to one chair. Send B to fetch
a couple of books, and C to get sufficient to make four.
Let D count the sides and corners of the black-board, and E
the sides and corners of a slate. Let one child arrange balls of
cotton in groups of ¢hree each, another in groups of four each.
Books, pencils, slates, pennies, &c. may be similarly arranged.

F1ve.—Five must be shown to be made up of five ones, or
Jour and one, or three and two, or two pairs and one.

Thus, one cube and four cubes make five cubes: a pair
of cubes and three cubes make five cubes: fhree cubes taken
from five cubes leave a pasr or a couple of cubes: two pairs of
horses and one horse make five horses: one penny taken
from fize pennies leaves four pennies: fwo pennies from five
pennies leave Zhree pennies.

There are five fingers on each hand, and five toes on each
foot.

‘We call five shillings a crown.

Numerous similar examples on the number five must now
be given, as under four, using objects in the room as much
as possible.

Six.—8ix is made up of siz ones, or five and one, or four
and fwo, or three twos, or three pairs; and the children must
arrange their six cubes to show these combinations.

It must be shown also that the half of siz is three; that
one-third of sizis fwo ; that fwice three are siz ; that three times
two are siz; that fwois contained in siz fhree times; and that
three is contained in siz fwo times, or twice.
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A cube has sir sides. A fly has siz legs. There are siz
working days in the week. ‘

Lastly, the symbols 4, 5, 6 must be taught by the use
of the black-board as before shown, and numerous slate
exercises must be given.

4 5 6
v V. VI
or thus:—

o0 o.o e 0o 0
o e o0 o0 0
4 5 6
1v. V. VI
EXERCISES.

1. With the cubes or other objects (simultaneous work).

1. Make a group of four cubes. Halve this group ; how many
cubes in each half ? From three cubes take a pair of cubes; how
many are left ?

2. Show that two twos, or twice two, are four., How many
couples can you make out of five cubes, and how many cubes are
there over ?

8. Divide six cubes into three pairs; and also into two groups
of three cubes each. '

4. Divide a group of five cubes to show that five is made up of
three and two.

5. Hold two cubes in one hand and three in the other: put
them together ; how many cubes altogether ?
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6. Hold up three fingers on each hand ; now two ; then five.
7. With your hands clap three times, five times, four times, six
times.

II. With the black-board.

1. Here are strokes: |]||. How many are there? How many
pairs are there? How many pairs must I add to make up six
strokes ?

2. Write five strokes. Make the number of strokes six. Now
make it three. How many have I rubbed off to leave three ?
Therefore three from six leaves — ? Write the figure 8.

8. Make three ‘pairs of dots. Take away one pair; how many
dots remain ? Write the figure 4.

4. Make groups of three, four, five, and six dots, and write the
proper figure under each.

II1. With the slates (simultaneous work).

1. Make five strokes and write the figure 5 below. Also six
strokes and write the figure 6. ° '

2. Write the figure 4 three times, the figure 6 five times, and
the figure 5 four times.

8. Write the figure 2 six times. Make a couple of each of the
figures up to 6. '

4. Draw a large square and divide it into four squares. Draw
a second large square and divide it into four triangles.

TN
| AN

IV. Oral exercises.®

1. Five boys were standing: two sat down ; how many were
left standing ?

2. Three girls are sitting and three standing; how many girls
inall? . :

* See Note, p. 6.
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8. Five children were sitting in a desk; three of them were
boys ; how many were girls ?

4. John has three apples, Mary has two apples; how many
have they together ? If John gives one of his apples to Mary,
how many will each then have ?

5.% Six birds were sitting on a tree ; two flew away ; how many
couples were left ? How many wings have three birds ?

6. A boy had to go six miles ; he rode three miles by train and
one by cart; how far had he to walk? If the boy could walk
three miles an hour, how long would it take him to walk the
whole distance ?

7. How many fingers are there on one hand? Without the
thumb, how many pairs of fingers on one hand ?

8. I see five children—two of them are girls; how many are
boys 2 How much money will it take to give each boy and girl
one penny ?

9. How many sides are there to a brick? How many work-
ing days in a week ?

10. Divide six apples among three children ; how many onght
each to receive ? If each child ate one apple, how many would be
left altogether ?

11. When oranges are one penny each, how many can I buy
for gixpence ? If twopence each, how many can I buy; and if
threepence each, how many ean I buy for sixpence ?

12. How many penny stamps can I buy for fivepence ? How
many halfpenny stamps for twopence ?

13. John has twopence ; how much must I give him to make
fivepence ? If he buys a penny ball and a pennyworth of marbles,
how much money will he have left ?

14. An egg cost three halfpence; what is the cost of two
eggs ? How many eggs can I buy for threepence at the same
price ?

15. Annie carried sixpence to the shop to buy a pound of rice
at twopence, and a pound of sugar at threepence; what change
ought she to receive ?

* Such questions as this show the importance of teaching thoroughly the
composition of each separate number. The child who has seen repeatedly
how six contains three pairs will answer this question at once; not otherwise.
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16. What is the half of six? What is the half of four 2 What
18 the half of six and the half of four added together ?
- 19. Three and two are — ? Four and two are —? Three
from four leaves — ? Three from six leaves — ?

18. Add one and two and three. Add three and two, and take
one away. Add five and one, and take three away.

19. How many pairs are there in six? How many threes in
gix ?

20. Three times two are —? Twice two are — ? Six times
one are — ? Five times one are —?

Nore.—Examples of this kind must be given until all the
children in the class answer readily and correctly.

- CHAPTER III

THE NUMBERS SEVEN, EIGHT, NINE.
(Each child to have nine cubes.)

It will not be necessary here to do more than point out that
the same plan should be followed in teaching the numbers
seven, eight, and nine, as that adopted for teaching the
numbers one to siz. But the meaning and composition of
each new number should be thoroughly learned before passing
on to the next.

Nore.—A cube has eight angles or corners, and a spider has
eight legs. Nine, like four, is a square number. Show
this with the cubes.

EXERCISES.
L With the cubes or other objects (simultaneous work).

1. Take seven cubes and arrange them to show that seven is
made up of five and two, or four and three, or three twos and
one,
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2. Arrange eight in two fours, and in four pairs.

8. Show that when three cubes are taken from a group of seven,
two pairs are left.

4. Bhow that four twos are eight, and that twice four are eight.

6. Show that nine is made up of three threes.

6. Hold up four fingers on one hand, and three on the other;
how many altogether ?

7. Clap five times, three times, seven times, nine times, eight
times,

II. With the black-board.

1. Name the figures I write on the black-board—thus, 4, 8, 5,
9,7,8,1,2,7,6,8,9.

2. How many dots have I made—: : : ; ? How many twos are
there ? how many fours ?

8. How many must I add to this group : : to make seven ?
How many couples are there in seven ? and how many ones
over ? :

4. How many crosses in this group X, * ? how many in this,
X% %X? How many in the two together? Take two away
from each group ; how many are left ?

. 5. Make four dots: add two more; how many are there now ?
What is the half of six ?

6. Write the figures 2, 4, 6, 8. Make dots under each figure
to show the number for which it stands. Divide each group of
dots into two equal parts, by drawing a line between them,

7. Draw three squares and nine squares. Show, by dividing the
nine squares, that nine is three threes.

IIL. With the slates (simultaneous work).

1. Write the figures one to elght

2. Make groups of five, seven, six, eight, and nine dots, ertmg
the proper figures beneath,

8. Write the figrre 7 four times, the figure 8 five times, and
the figure 9 six times.

4, Draw a large square. Divide it into four squares. Divide
each square into two triangles ; how many triangles are there ?

5. Draw a square, and divide it into nine equal squares.
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IV. Oral.

1. How many days are there in a week ? A boy saves a penny
a day; how much is that in a week ?

2. How many legs have two chairs ? How many legs have
four birds ? and how many have three boys ?

8. William had eight marbles, he gave his brother three, and
lost two at play ; how many had he left ?

4. John is now nine years old, and four years older than his
sister ; how old is his sister ?

5. How many sides has a square garden ? If a tree is planted
in each side and one in each corner, how many are planted
altogether ?

6. Divide eight apples equally among four boys; how many
will each receive ? If there are two boys only, how many ought
each to receive ? Divide nine apples equally among three boys.

7. A cat has a halfpenny worth of meat per day ; what is the
cost per week ?

8. When cheese is 8d. per 1b. how much must I pay for 4 1b.?
What change ought I to have out of 6d.?

9. Apples are six a penny; how many is that for a halfpenny ?
If they are four a penny, how many can I buy for 2d. ?

10. A girl pays her school fee of 8d., and buys a slate for 2d. ;
how much change ought she to have out of sixpence ?

11. How many penny pencils can I buy for a penny; and how
many twopenny ones for 8d. ?

12. A copy-book and slate together cost 7d. The copy-book
cost 8d. ; what was the price of the slate ?

18. I bought a book for 5d. and sold it for 7d.; what did I
gain ?

14. Name any pairs of numbers which make seven, and any
pairs which make eight.

15. How many fourpenny pieces are there in 8d. ? What two
small silver coins added together make 7d. ?

16. What is the half of eight? and the half of six? How
much is the half of eight more than the half of six? Add the
half of four to the half of six.

17. What must be added to 5d. to make 8d.? and to 2d. to
make 5d. ?
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18. A little girl bought a pound of raisins for 4d., a pound of
sugar for 8d., and an egg for 1d.; what did she spend altogether ?

19. How many threepenny pieces in ninepence ? how many in
sixpence ? Take a threepenny piece from ninepence ; how much
is left? What two silver coins together amount to ninepence ?

20. A window has four rows of two panes of glass each; how
many panes of glass are there in the window ?

21. Mary had fourpence, she lost threepence, and found two-
pence ; what had she then ?

22. T bought six balls for fourpence, and sold them at a penny
each; how much did I gain?

28. Add 5s. and 8<.; 6s. and 2s.; 4d. and 5d.; 8d. and 4d.

24. From 8s. take 4s.; from 9s. take 8s.; from 7d. take 2d. ;
from 6d. take 1d.

25. How much must be added to 2s.to make 5s. ? to make 7s. ?
to make 9s. ?

26. How much must be taken from 7s. to leave 5s.? to leave
3s. ? to leave 1s.?

27. I have four apples in one pocket, three in another, and two
in a third pocket; how many apples bhave I in all ?

28. Tom goes to school at 9 o’clock and leaves at 12 ; again at
2 and leaves at 4 ; how many hours is he in school per day ?

Nore.—Children should not be allowed to pass on to the
next stage until all questions requiring addition, sub-
traction, multiplication, and division of numbers under
ten are quickly and accurately answered.

CHAPTER IV.
THE NUMBERS TEN, ELEVEN, TWELVE.

WEe have now dealt with all the figures or signs used for
numbers except the figure 0, which stands for naught or
nothing.
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Attention must be directed to this sign, and the children
must be taught to call it naught and not aught, the more
common but incorrect name.

The counting and the building up of the numbers Zen,
eleven, and twelve, by means of pairs must be done by the
children, as in the case of the preceding numbers ; but the
Sfiguring, that is the nofation, of these numbers demands the
most careful attention.

The number ten is the foundation of the decimal system
of notation, now almost universally adopted, being, in fact,
the foundation of the science of number.

Notation appears to be the stumbling-block in the earlier
stundards ; and, as a correct knowledge of notation is abso-
lutely necessary to the proper understanding of the elemen-
tary processes of addition, subtraction, multiplication, and
division, particular attention should be given to this and the
following chapters.

If practicable, let two squares be drawn with chalk on
the desk in front of each boy, about six inches in the
side, thus :— '

If this is not practicable, let the squares be drawn on a
sloping table* in front of the class.

We will take the number eleven first. Eleven cubes
consist of ten cubes and a single cube. Put the ten cubes
in a bag,t and place the bag iu the left-hand square, and the
single cube in right-hand square. In the left square then
we have a bag containing ten cubes or one fen, and in the
right square a single cube or one, viz, a unit.

* This may be formed of a desk or sloping black-board. If it can be
covered with a piece of cloth or baize, to prevent the sliding of the cubes, so
much the better.

+ If sticks are used ten must be tied in a bundle.
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As we shall be constantly using these squares, and as we
shall want at all times carefully to distinguish the one from
the other, let us give them names. Let us call the one on the
right the UNrrs SquaRE, meaning that we agree always to put
any number of single cubes in it up to nine, and no more;
and that on the left let us call the TENs SquarE, meaning
that we will only pat bags of tens in it.

We have no new figure which stands for eleven, and
we must use over again those we have already learnt.

We will draw two squares on the black-board, and write
their names over, thus :-—

Tens Units
Square. Square.

Now, as we have one bag containing ten cubes in the tens
square on the table, we will put the figure 1 (one) in our
tens square on the black-board, and this 1 means (and this is
the important point), not a single one, but one Zen.

Also we have a single cube in the units square, and
so we put 1 (one) in the units square on the black-board to
stand for it, so that now we have the figure 1 in the tens
square, and the figure 1 in the units square; the figure
1 in the tens square meaning one fen, and the figure 1
in the units square meaning one wuss¢ or a single, and
these together stand for eleven.

In the same way it must be shown that as twelve is made
up of one ten and two singles, the bag of ten is placed in
the tens space on the desk or table, and the two singles are
placed in the units space. Also on the black-board we write
1 in the tens square and 2 in the units square.

The number ten is somewhat different. Ten forms only
one group of ten: these are all put in the one bag, and this

C
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bag is put into the tens space, and so there are no singles for
the units space. On the black-board, therefore, we write 1
in the tens square to stand for this one bag, and 0 in the
units square, meaning that we have no single cubes or units
of cubes.

Nore.—Twelve is sometimes called a dosen ; a year consists
of twelve months ; fwelve pence make one shilling, and
twelve inches one foot.

EXERCISES,
1. With the cubes or other objects (simultaneous work).

1. Take ten cubes and arrange them to show that a group of
ten cubes is the same as two groups of five cubes. Divide ten
cubes into five pairs of cubes.

2. Show that eleven cubes are made up of ten and one, and
twelve of ten and two.

8. Arrange twelve cubes in groups of two each, in groups of
three, of four, and of six.

4. Show that eleven is made up of six and five, or four and
seven.

II. With the black-board.

1. I draw two squares side by side; what name shall I give to
the left square, and why? and what name to the right square, and
why ?

2. Here I put 1 in the left square; what does it stand for ?
What figure must I also put in the right square to make twelve,
to make eleven, to make ten ?

8. I put 8 in the right square, without any figure in the left
square what does it stand for? I now put O in the left square;
what does this figure stand for ? *

III. With the slates.

1. Write the figure 9 four times; the figure 7 ten times; and
the figure 8 twelve times.

¢ A large number of exercises of this kind should be given.
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2. Draw two squares side by side; place the figure 1 in each
square; what does the 1 in the tens square stand for, and also
the 1 in the units square ? What do the figures stand for
together ?

8. Put 1 in the tens square; now place in the units square the
figure required to complete the number twelve.

4. Write 10 in the squares. What does the O stand for ? If
I put O in the tens square, and 1 in the units square, what
number do the two figures stand for ? :

IV. Oral.

1. How many fingers on both hands ? How many toes on two
feet? How many pairs of fingers can you make without the
thumbs ? ,

2. I walked eleven miles before dinner; five of these were
walked before breakfast; how many did I walk between break-
fast and dinner ?

8. How many eggs make a dozen? How many apples make
half a dozen?

4. A tailor had eleven yards of cloth; he sold five; how many
had he left ? v

5. Tom and Harry had eleven marbles between them. Tom
bad three; how many had Harry ?

6. A boy, playing at nine-pins, knocked down three the first
throw, and four the second ; how many were left standing ?

7. If a slate pencil is 6 inches long, how many placed end to
will measure a foot? If the pencils are only 4 inches long, how
many will it take to make a foot ?

" 8. Divide a shilling equally among three boys. What is the
third of a shilling ?

9. Divide a shilling among four girls; how much must I give
to each ? What is the quarter of a shilling ?

10. A boy spent 2d., 5d., and 8d. out of a shilling; what had
he left ?

11. A schoolboy had sixpence. After paying his school fee he
had 2d. left; what was the school fee ?

12. What is the price of half a dozen eggs at 2d. each? and at
1d. each ? . o

c?2
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18. Oranges are 1s. per dozen. What is the price of one? of
four ? and of half a dozen ?

14. A boy had a dozen eggs in a basket. He let the basket
fall, seven only were found whole; how many were broken? If
the eggs were worth 2d. each, what was the loss ?

15. When rice is 2d. per 1b, how many lbs. can I buy for 6d. ?
for 10d. ? and for 1s.?

16. A boy bought a book ; he gave 1s. for payment, and received
5d. change ; what was the price of the book ?

17. Bought a b, of raisins at 5d., and a lb. of currants at 4d.;
what was the change out of 1s.?

18. Add together a third of a dozen, and a fourth of a dozen;
take this number from a dozen; how many are left ?

19. What is the difference between 5 and 12 ? between 4 and
11 ? and between 8 and 9 ?

20. A pair of numbers added together make 11; one of the
numbers is 5, what is the other ?

21. Add 7, 2, and 8. Add 8 and 2, and take away 4. Add 2,
5, and 4, and take away 8.

22. How many threes in twelve ? How many fours in twelve ?
How many sixes in twelve ?

CHAPTER V.
THE NUMBERS THIRTEEN TO NINETEEN.

THE children ought by this time to have acquired the habit
of attention, and the teacher alone may use the cubes or
sticks or whatever other suitable objects are selected.

If the figuring of the numbers ten, eleven, and twelve
has been thoroughly understood, the children will have
little or no difficulty with the numbers up to nineteen, and
it will be unnecessary to deal with all the pairs of which
the numbers are built up.
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It must, however, be shown that

13 cubes— 1 group of ten cubes and 3 single cubes.

14 ,, =1 ) 9 ”» 4+ »
15, =1 »» » »» 5 »
16 ,, =1 9 ”» »» 6 ”»
17 ,, =1 ”» » ”» 7 ., ”»
18 ,, =1 » » 3 8 ., ”»
19 , =1 ”» »» ”» 9 , »

These divisions of the cubes into tens and singles must be
shown on the table as in the preceding chapter, and the

figures must be written in their proper squares on the
black-board.

Nore.—*Teen” stands for the words “and ten ”—thus,
sixteen means six and ten; nineteen means nine and
" ten, and so on.

In dealing with the number 16, note that 16 oz. make
a lb. (except with gold and silver).

EXERCISES.

I. With the slates or black-board.

1. Write the figure 2 thirteen times, the figure 7 fourteen times,
the figure 9 sixteen times, and the figure 8 nineteen times.

2. Put the figures in their proper squares, which stand for
fifteen, nineteen, seventeen, sixteen, fourteen, thirteen, and
eighteen.

8. What number is represented by 1 in the tens square and
8 in the units square ? Also 1 in the tens square and 7 in the
units square ?

4. Write ten, sixteen, nineteen, thirteen, eight, four, eleven,
twelve, putting the figures in their proper squares.*

® A large number of exercises of this kind should be given.
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II. Oral.

1. If I divide 16 shillings among four people, how many shillings
do I give to each?

2. A horse trotted 18 miles in 2 hours; how much was that
per hour ?

8. If I spend 6d. per day, how long will it take me to
spend 18d. ?

4. If I spend 2s. per day, how much do I spend in 6 days? If
I earn 8s. per day and spend 2s., how much do I save in a
week ?

5. If 8 boys can be seated in one desk, how many can be seated
in 4, in 5, and in 6 desks respectively ?

6. I bought 16 yards of braid at id. per yard; what was the
cost, and what was my change out of 1s.?

7. Beven buns for 6d., how many for 1s.? Ten eggs for 1ls.,
how many for 6d.?

8. John had 8d. more than his sister; he gave her 1d.; how
much had John then more than his sister ?

9. Eighteen loaves are to be given to 6 men and 6 women ;
to each man 2 loaves, and to each woman 1 loaf; how many loaves
will the men receive more than the women ?

10. I bought a dozen and a half-dozen of eggs and sold 7; how
many had I left ?

11. How many ounces in half a pound of butter ? When butter
is 16d. per lb., what is that per ounce ? and what per quarter-
pound and per half-pound ?

12. How many threepenny pieces in 1s. ? fourpenny pieces in
16d. ? and sixpences in 184.?

18. Divide 15 -marbles equally among & boys, and 18 equally
among 6 boys.

14. What is the meaning of teen in fourteen ? How many
must be added to ten to make 15? to make 17 ? and to make 19 ?

15. Six added to 5 make how many less than 14 ? '

16. What is the half of 14 ? the third of 15 ? the fourth of 16 ?

‘and the sixth of 18 ?

17. What is the difference between 9 and 156? 6 and 17 ? 12

and 19 ? and between 8 and 18 ?
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18. How many groups of 5 can you make with 15 ? and how
many groups of 4 with 16 ?

19. Eggs are 1}d. each ; how many can I buy for 5d. ?

20. I bought 4 eggs for 6d. ; what was the price per egg ?

21. I bought two loaves at 4}d. each ; what was the change
out of a shilling ?

22. Which will cost the most, and by how much—2 Ibs. of
rice at 2}d. per Ib., or } lb. raisins at 8d. per 1b.?

CHAPTER VI.

THE NUMBERS TWENTY TO NINETY-
: NINE.

THE children may now be taught to count up to ninety-nine
forwards and backwards.
It must then be shown with the cubes that

20 cubes = 2 groups of 10
30 ,, =3 » 10
0 , =4 , 10
50 ,, =5 » 10
6 ,, =6 , 10
790 , =7 » 10
8 , =38 » 10
90 , =9 , 10

and a sufficient quantity of the other numbers must be taken
to make the children thoroughly conversant with the com-
position of all the numbers up to 99.

The composition of the numbers must be demonstrated in
the squares on the table, and the figuring on the black-
board.
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Attention must be called to the following :—
1. The numbers 25, 36, 49, 64, and 81 are square

numbers.*

2. 20 is called a score.
: 20 cwt. — one ton.
208, — £1.
20 quires — 1 ream of paper.

3. A day has 24 hours.
A quire of paper has 24 sheets.

4. 30d. — half a crown.
60d. — a crown.

. 60 minutes — one hour.
60 seconds =— one minute.

(3]

EXERCISES.

I. With the slates or black-board.

1. Write twenty in figures, placing the figures in their proper
squares. What does the figure 2 stand for? Write twenty-
two in figures ; what is the difference between the two twos ?

2. I write O in the units square, and 8 in the tens square ;
what number do these figures represent? What will be the
number if I put 7 in the tens square ?

8. Write 55, 77, 88, and 99 in the squares.

* If necessary this may be shown with the cubes, or with sguares o the
black-board, thus the square of 6 = 36.
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4. Write 25, 87, 59, 74, 68 in the squares, and explain the
meaning of the figures in each case.
5. I put 88 in the squares ; what must I add to make 58 ?

Nore.—The answer should be given in the form—* two tens.”

6. I put 82 in the squares; what must I add to make 722 to
make 52 ? to make 92 ?

7. I have 74 in the squares; what must I take away to leave
54 ? to leave 84 2 to leave 14 ?

8. Write 42 in the squares; what must I add to make it
64 2

Nore.—The answer should be given in the form—*{wo tens and
two units.”
9. I bave 96; what must I take away to leave 64 ? to leave
43? to leave 14 ?

II. Oral.

1, How many fingers have five boys ? Take away the thumbs ;
how many fingers are left ?

2. How many wings have six birds more than four birds ?

8. An owl, a goat, and a donkey have how many legs to-
gether ?

4. A girl had a dozen eggs in a basket; she let the basket
fall. On picking up the eggs she found only seven whole ; how
many were broken ? If the eggs were worth 1d. each, what was
the loss ?

5. Tom’s eap cost 80d.; Henry's cost 24d.; what was the
difference in price ?

6. Three boys of the same family go to one school—the eldest
pays 4d. per week, and the other two 2d. each; how much do
the three boys pay per week ?

7. How many days in three weeks ? How many Mendays,
Tuesdays, and Wednesdays in three weeks ?

8. In a class of 24 scholars, half a dozen came late ; how many
were punctual ?

9. There are 60 seconds in a minute ; how many seconds are
there in half a minute ? How many minutes are there in half
an hour ?
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10. A boy in walking takes two steps in a second ; how many
steps will he take in half a minute ?

11. How many score of apples are there in 40, in 60, and in
. 80 apples ?

12. A pound is called a sovereign, and has a value of 20
shillings ; how many shillings in half a sovereign ?

18. A crown is 5 shillings ; how many crowns in a sovereign ?
in half a sovereign ?

14. A ton consists of 20 cwt.; how many cwt. in half a ton?
in a quarter of a ton ?

156. If coal is 1s. per cwt., what is that per ton ?
 16. How many pence in a crown, and in half a crown ? How
many pence must be added to 2s. to make half a crown ?

17. The longest day in sammer is 16 hours; how long is the
night ? The shortest day in winter is eight hours; how long is
the night ? When the day is 12 hours long, how longis the night ?

18. I wish to give £5 to 10 men; what should I give to each ?

19. How many months in 2 years ? A boy saves 6d. per month ;
what does that amount to in 2 years ?

20. Divide half a crown among 6 boys; what will each receive ?
Three boys have 1s. 6d. each, and two boys 9d. each; what have
they altogether ?

21. If I save 4d. per day, how long will it take me to save a
crown ?

22. Harry was sent to shop with a sovereign; he bought a
coat for 10s. and a vest for 5s. He received 4s. change. Was
this correct ? If not, what was the mistake ?

28. 1 have to travel 20 miles by rail; the 8rd Class fare
is 1d. per mile; the 2nd Class 14d.; what is the difference in the
fare ?

24. In the numbers 18, 84, what does the figure 8 stand for ?
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CHAPTER VII

ADDITION AND SUBTRACTION OF NUM-
BERS NOT EXCEEDING NINETY-NINE.

ADDITION.

THE teacher must have the usual sloping table, so that the
addition may be performed practically, and a black-board on
an easel for the figuring.

The scholars should draw their usual squares, and then
erase the bottom line and produce side lines, so as to form
columns. It will now be well to call the columns the tens
and units columns, or tens and units places.

Let the number of cubes to be added be 26 and 39. Place
the numbers in the columns on the black-board and draw a
line beneath as here shown.

Make spaces for the units and tens on the sloping table.
Arrange two bags of 10 in the tens space, and a group of 6 in
the units space, and under these three bags of 10, and a
group of 9.

Add the units groups together and rearrange them as one
ten and five singles, and put the ten in a bag. Place the
bag of ten in the tens space with the other bags of ten and
add. We thus get 6 tens and 5 units, or 65.

Column Column
for for
tens only. |units only.

2 6
3 9
6 5

Now turn to the figures on the black-board—just as with
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the cubes, 9 added to 6 make 15, that is one ten and five
units, and we place the 5 in the units column, and carry
the one ten on to the tens column and add; thus we have
1, 3, and 2 tens, making 6 tens; set down the 6 in the tens
place: we thus have 6 tens and 5 units, or 65.

A large number of examples should be similarly worked,
and the scholars should be called alternately from the class to
do the actual addition, carrying, &c., with the objects, whilst
another scholar should write the figures in the columns on
the black-board.

SUBTRACTION.

Ezample 1.—From thirty-seven cubes subtract twelve
cubes.

Arrange the three bags of ten and the seven units in
their proper spaces on the table; and place the figures in
their proper columns on the black-board, thus:—

Column Column
for tens. for umits,

3 7
1 2
2 5

Call a boy to take 2 units from the 7 units, and put on one
side; 5 are left. Place the figure 5 in its proper place on the
black-board. Next take away one of the bags of 10 and put
on one side ; how many tens are left ? Write the 2 in its
proper column on the black-board. There are 2 tens and
5 singles left, that is 25.

After allowing half a dozen scholars to perform the opera-
tion of subtraction thus practically, taking only such ex-
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amples as require no ‘“borrowing,” to use a common but
erroneous term—put to the class such a question as the
following :—

From thirty-two subtract seventeen.

Place the cubes representing the 32 in their proper
spaces on the table, and ask a boy to take 7 units from the
units space; of course he cannot do it: ask another and
another to try until the difficulty is brought home to every
child.

Now ask, “ Suppose a man has to pay 6d. and he has
a sixpence and two pennies in his pocket, what will he
do?” <« He will change thesixpence to pennies.” From an
example like this it is quite possible that some child may
suggest what to do in the case before us; but if not, simply
take one of the bags of ten and ckange it or ¢ransfer it to
the units space. With the two cubes previously there we
shall now have 12 cubes in the units place. In changing
ten from one place to another, have we altered the number of
cubes on the table? Certainly not; we have neither added
to nor taken away.

It is very important for the children to understand that
to take a bag of ten from the tens space and transfer it to the
units space, does not alter the number.

The subtraction is now precisely as in the former example :
the child can take seven cubes from the twelve cubes and
five will remain, and one bag of ten cubes from the two bags,
and one bag of ten will remain, or in all fifteen cubes.

Column Column
for tens. for units.
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The process must now be shown on the black-board. We
cannot take 7 units from 2 units, we therefore take 1 of the
3 tens and transfer it to the units place, that is, we now have
12 units, and 7 may be taken from 12 and 5 placed below.
We have then to take 1 ten, not from 3 tens,* because we
have used 1 ten before, but from 2 tens, and 1 ten remains,
that is, as we saw with the cubes, 15 remain.

It is a common practice for teachers to say, without any
explanation, that because we borrow one from the top line,
we must pay one back to the lower; in other words, if I
borrow a penny from Richard I must pay it back to John,
which must appear to the children a ridiculous sort of pro-
ceeding.

In working the following and similar examples the lines
may be discarded at the discretion of the teacher.

EXERCISES.
(For paper or slate.)

1. Add together 19 pebbles, 23 pebbles, and 81 pebbles.

2. If I add 25 apples to 86 apples, how many shall I have in
all ? :

8. From 21 oranges take 15.

4. Add 28 nauts, 17 nuts, and 81 nuts.

5. To 62 shillings add 17 more.

6. From 62 shillings take 17 shillings.

7. Add £15, £19, £24, and £186.

8. From £87 take £29.

9. Take 85 books from 71 books.

10. A man walked 29 miles on one day and 82 on another;
how many miles did he walk in the two days ?

11. There are 89 eap-pegs in one room, and -57 in another ;
how many pegs are there in the two rooms ?

* A cross ( x ) may be placed over the 3, to indicate that one has been taken
away.
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12. There were 72 children in school, 26 were sent into the
playground ; how many were left in school ?

18. Henry has 9 ma.rb]es, John 21, William 17, and Tom 15;
how many have they in all ?

14. William had 87 marbles, but he lost 29 how many had
he left ?

15. There were 60 trees in a garden, 29 of them were cut
down ; how many were left ?

16. In a class of 45 infants, 26 were boys; how many were
girls ?

17. A girl paid 1s. for gloves, 3s. for a hat, and 5s. for a pair of
shoes ; how many shillings did she pay in all ? and what change
ought she to receive out of a sovereign ?

18. There were 52 boys in the second class, 19 were promoted
to the first ; how many were left in the second class ?

19. A street contained 73 houses, there were 87 on one side;
how many were there on the other ?

20. There are 52 weeks in a year, we have 7 weeks’ holiday ;
how many school weeks are left ?

21. Of 87 scholars in a class, 19 only are provided with books ;
how many have no books ?

22. From seventy-five subtract thirty-seven. From forty sub-
tract seventeen. )

28. Add thirty-one, forty-seven, and nineteen. From the sum
take away thirty-eight.

24. What is the difference between thirty-nine and seventy-
four ?

25. A farmer bought twelve sheep for £36, and sold them for
£41; what did he gain ?

26. A grocer bought 96 Ibs. of sugar, and sold 27 lbs. and 81
1bs. ; what had he remaining ?

27. William had 2 shillings in his money-box; he put in 8
shillings more, and took out 2 sixpences ; what sum had he left ?

28. Fourteen buns for one shilling; how many for 4 shillings ?

29. A boy bought 12 newspapers for 9d. and sold them at a
penny each ; how much money did he gain ?

80. Henry is 14 years old; his father is 41 ; how much older
is the father than the son ?
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81. I bought a book for 27 pence, and another for 82 pence;
how much change shall I have out of 80 pence ?

82. Add together thirty-eight and forty-seven. From the sum
take away fifty-six. '

88. Find the difference between fifty and thirty-nine.

84. There are in a school 56 framed slates, and 29 without
frames ; how many slates are there in all ? and how many framed
more than unframed ?

85. A tea-dealer bought a chest of tea weighing 54 Ibs. ; he sold
9 1bs. on one day and 16 lbs. on another day ; how many lbs. were
left ?

86. There are 87 trees standing in a garden, and 19 have been
cut down ; how many were there at first ?

87. Add 15, 16, 17, 18, and 19.

88. From 27 added to 256 subtract 19 added to 21.



PART 1I.

FOR JUNIOR SCHOOLS.

THE SIMPLE RULES.

CHAPTER VIIL

Tue operations and calculations as contained in Part I. of
this little work will probably be as much as may fairly
be expected from a good Infants’ School, where the children
are not retained over seven years of age.

A preparation for the Firs¢t Standard examination will
necessitate the study of this and the three following chapters.

It often unfortunately happens that a large number of
children enter the Junior School over seven years of age
who are unable to perform the simplest calculations.

When this is the case, sufficient of the preceding chapters
must be gone through to enable the children to understand
the notation of tens and units, and to add and subtract
with numbers not exceeding ninety-nine.

In the Junior School we lack the cubes of the Kinder
Garten, and a substitute must be found : for at this stage, as
well as in the Infants’ School, if we mean to teach numbers
and not mere ciphers, we must appeal to the evidence of
the senses. We must teach through the eye and hand. The
hundreds and the tens and the units must be handled, and
the additions and subtractions must be realities and not
mechanical processes. '

: D
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Given five or six hundred marbles, four or five dozen
small holland bags, just sufficiently large to hold ten marbles
each, and a dozen or so of larger bags of sufficient size
to contain ten of the small bags; also a table and a black-
board, and we have all the materials necessary for our
purpose at a minimum cost.*

The table should be placed sufficiently high and with
a little slope, so that the surface may be visible to the whole
class.

The surface should be divided by chalk lines, or otherwise,
into three parts, for the hundreds, tens, and units spaces
respectively. A shallow box placed in the units space will be
useful to hold the single marbles.

The black-board must be placed on an easel in front of
the class.

The sloping table is to serve for the practical operations,
and the black-board to show the figuring of the same.

THE NOTATION OF THE NUMBERS ONE
HUNDRED TO NINE HUNDRED AND
NINETY-NINE.

In counting upwards from ninety-nine we come next to
one hundred, that is, one added to ninety-nine makes one
hundred.

Arrange ninety-nine marbles on the table, nine small
bags with ten marbles in each, to be placed in the tens
space, and nine single marbles in the units space.

Call one child to the front to add one marble to the
nine in the units space. Thus we have ten marbles in the
units space and we may put these in a tens bag, and transfer
or change it to the tens space; this gives ten bags of ten
in the tens space, and there is nothing left in the units space.

® Bundles of sticks tied in tens, and the tens in hundreds, will answer
eaually well aud cost still less.
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"We have shown that ninety-nine ‘and one—or, which is
the same thing, ten tens—make one hundred, and the point
which has to be impressed on the children is this, that, just
as when we get ten single marbles in the units space, we
put them together and call them one fen, so, when we get
ten tens in the tens space we put them all together and call
them one hundred.

We will put the ten small bags into a large one, and
calling it a hundreds bag we will carry it on to the space
next to the tens on the left, and because this space has
to hold hundreds only we call it the hundreds space.

We must now show how one hundred is represented with
figures on the black-board.

Draw three columns and write the names above, thus :—

Place for Place for Place for
hundreds. tens. units,

l

Look at the table; how many single marbles have we in the
units space? We have none, we must therefore place
0 on the black-board in the place for the units. For a
similar reason we must write 0 in the place for the tens. 1In
the hundreds space on the table we have a large bag of one
hundred, hence we write the figure 1 in the place for the
hundreds.

One hundred then is shown in figures by 1 in the
hundreds place, 0 in the tens place, and 0 in the units place. -

In the next place let us see how the number one hundr:d
and elegen is figured. Retain the hundred in its place on
the table and add a bag of ten and a single, of course
putting each in its proper space. This is one hundred and.
eleven.

p2
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Turn to the black-board: we have to write 1 in the
. hundreds place, 1 in the tens place, and 1 in the units
place. In other words, three ones placed side by side stand
for one hundred and eleven.

Again, how shall we figure a number like two hundred
and thirty-four? Two hundred and thirty-four means two
hundreds, three tens, and four units. We shall therefore
require two large or hundreds bags in the hundreds space,
three bags of ten in the tens space, and four singles
in the units space, and, as before, we write the corresponding
figures, viz. 2, 3, and 4, in their proper places on the black-
board.

Lastly, how do we figure a number like two hundred and
seventy, or two hundred and seven ?

Two hundred and seventy means two hundreds, seven tens,
and no units ; two hundred and seven means two hundreds,
no tens, and seven units.

Arrange the marbles as before in their proper bags and
spaces, and we find that in the first example we have
nothing in the units space, and in the second example we
‘have nothing in the tens place, so when we figure on the
black-board we aliways place a 0 to show that there are no
units or tens as the case may be.

This visible exhibition of the principle of decimal nota-
tion, by means of marbles and bags, will be found to prevent
much perplexity when the children come to deal with numbers
like 2001 or 1020.

EXERCISES.

(For the slate or black-board.)

1. Write one and thirty-one in figures. What is the difference
between the two ones here ?

2. Write in figures, and place in their proper columns under
each other—
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(1) Two hundred and fifty.
(2) Four hundred and omne.
(8) Beventy-eight.
(4) One hundred and ten.
(5) Eight hundred and thirty-seven.
(6) One hundred and one.
8. Write in words—42, 80, 120, 209, 600, 740, 999.
4. How many tens in two hundred units ? in one hundred and
sixty ? and in sixty ? '
5. What does the figure 5 stand for in each of the following
numbers—250, 505, 175, 154.

Nore.—Numerous examples of this kind should be given
before proceeding to the next chapter.

CHAPTER IX.

ADDITION AND SUBTRACTION OF NUM-
BERS NOT EXCEEDING NINE HUNDRED
AND NINETY-NINE.

ADDITION.

Ler the numbers of marbles to be added be thirty-five, two
hundred and fifty-one, one hundred and forty-seven, and
nineteen. Thirty-five means three tens and five singles;
we therefore put three bags of ten in the tens space, and
five singles in the units space.

Two hundred and fifty-one means two hundreds, five tens,
and one single; we therefore put two bags of one hundred
in the hundreds space, five bags of ten in the tens space,
and one single in the units space.

The other numbers must be similarly dealt with.

Now collect all the singles or units, and we get twenty-two,
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that is, two tens and.two singles. Place the tens in two
bags and transfer them or carry them on to the tens space,
leaving the two singles in the units space. Next collect
the tens : they number fifteen tens, that is, ten tens and five
tens; place the ten tens, that is one hundred, in a large bag,
and transfer or carry the one bag to the hundreds space,
leaving the five tens in the tens space.

Lastly, collect the hundreds—we find four hundreds. Now
what is it we have done? 'We have simply rearranged the
marbles on the table, or collected them together; or in other
words we have added them, and the result we get is four
hundreds, five tens, and two units, or four hundred and
fifty-two.

Now turn to the black-board and work the example with
the figures. Of -course we must be careful to put the
hundreds and tens and units in their proper places, thus :—

Place for Place for Place for
hundreds. tens. units.
3 5
2 5 1
1 4 7
1 9
4 5 2

Draw a line under the numbers to be added.

Add the units first—nine and seven are sixteen, and one
seventeen, and five are twenty-two.

Twenty-two means two tens and two units. Put down
the 2 units in the units column under the line, and transfer
or carry the 2 tens to the tens column. Adding the tens
with the two carried we get fifteen tens. Fifteen tens means
ten tens and five tems, or one hundred and five tens. Put
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down the 5 tens in the tens column under the line, and carry
on the 1 hundred to the hundreds column.

Add the hundreds column, we get four hundred. Put
down the 4 in the hundreds column under the line.

Our result is four hundreds, five tens, and two units.
Compare this with the marbles on the table, we also find

there four hundreds, five tens, and two units. The answer
is 452,

SUBTRACTION.

Ezample.—From two hundred and thirteen marbles sub-
tract one hundred and fifty-four.

Arrange two bags of one hundred, one bag of ten, and
three singles in their proper spaceson the table. From these
we have to take away one hundred, five tens, and four units.

Firstly, we have to take away four single marbles from the
units space, but we have only three marbles there; we there-
fore take the bag of ten from the tens space, and empty it
into the units space. This leaves us the tens space empty,
but gives us thirteen in the units space; from this thirteen
we take away four and put on one side, and nine are left.

Secondly, we have to take five tens from the tensspace;
at present we have no marbles there, so we take one of the
hundreds bags and empty its Zen small bags into the tens
space; we can now take away five tens, and five tens remain.
Lastly, we take away the one hundred left; and we have
fifty-nine on the table after taking away one hundred and
fifty-four from two hundred and thirteen.

To show the working with the figures, write the figures
in their proper places on the black-board.

Two hundred and thirteen means two hundreds, one ten,
and three; we therefore write 2 in the hundreds place, 1 in
the tens place, and 3 in the units place, and under these we
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write 1 hundred, 5 tens, and 4 units, which stand for one
hundred and fifty-four. Draw a line under the figures.

Place for Place for Place for
hundreds. tens. units.
x B3
2 1 3
1 5 4
5 9

Four units from three units is impossible. I therefore
transfer one ten from the tens place, and add this ten to the
three units, making thirteen units. Four from thirteen
leaves nine. 'Write the figure 9 below the line in the units
place.

Next, we cannot take five tens from nothing, so we take
one from the hundreds place, that is ten tens, and put it in
the tens place ; we now subtract five tens from ten tens, and
five tens are left. Set down the 5 remaining in the tens
place below the line.

Lastly, one hundred from one hundred leaves nothing.
That is, our result is 5 tens and 9 units, or 59.

Examples in addition and subtraction must be worked by
the children on the table, and on the black-board and slates,
until they thoroughly understand the process of carrying in
addition, and of dorrowing in subtraction.

Nore.—On no account should the scholars be allowed to
add and subtract with the fingers, or with strokes on
their slates.

The numbers should always be concrete quantities. Only
in this way can the children see the reason for learning
these processes.

It may be thought by some teachers that problems ought
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not to be attempted in the work of the 1st and 2nd Stand-
ards. But why not? Are the children when promoted to
the Junior School less intelligent than they were in the
Infants’ Department? In the Infants’ Department they
began and ended with problems. They were constantly
being plied with such questions as, “ John had seven marbles
and lost four; how many had he left ?”’ or, ¢ A boy bought
an orange for 1d. and a slate for 2d.; what change had he
left out of 64.P”” And these and similar questions were
answered readily enough. Then why—having learnt addi-
tion and subtraction with figures—do the children of the 1st
and 2nd Standards look aghast at such a simple problem as,
“A woodcutter cut down 270 trees from an estate: it was
found that 230 were left; how many were there at first ? ”’

There can be no valid reason for this. But does not the
cause lie in the fact that the child has not been taught to
translate the language of the mind into the language of
words ? Has he been encouraged to describe in simple
language the process that went on in his mind which enabled
him to arrive at a certain result ?

If a boy—having of course learnt the process of sub-
traction—can answer such a question as this: “.4 gardener
cut down 2 trees from a garden containing & trees; how
many trees were left 2’ he ought certainly to be able to
work such a problem as, A woodcutter cut down 537 trees
Jrom a wood containing 951 ; how many were left standing 2

There is no new process of reasoning required in the second
example, and if the child bad been taught to put his mental
process into words, thus: “The gardener cut down two trees,
there were five at first, so there must now be two less, and I
must therefore subtract two from five; ”’ he would find little
difficulty in applying the same reasoning in the second
case.

It is an excellent practice to give the class a simple
problem to work mentally prior to giving a similar problem
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to be worked on the slates, and to require that the reasoning
be given in words,

A few of such problems are given in the followmg ex-
amples.

EXERCISES.*

1. There are 6 boys in one desk, 4 in another, and 5 in a
third; how many boys are there in the 8 desks ? There are
27 boys in the 1st Class, 29 in the 2nd, 88 in the 8rd, and 87 in
the 4th ; how many boys are there in the four classes ?

2. I see 10 children, 6 of them are boys ; how many are girls ?
In an infant school there are 254 scholars, 149 of them are girls ;
how many boys are there in the school ?

8. A man bought 8 bars of soap—the first bar weighed
8 1bs., the second 4 lbs., and the third 5 Ibs.; how many lbs. did
the three bars of soap weigh ? A grocer bought 8 boxes of soap—
the first box contained 140 lbs. of soap, the second 119 lbs., and
the third 210 1bs. ; what was the total weight of soap ?

4. Mother bought 9 lbs. of beef, and gave 8 lbs. away; how
many lbs. had she left? A butcher bought 285 Ibs. of meat, and
sold 226 1bs. ; how much had he left ?

5. Here are 7 pins and needles—8 are pins; how many are
needles? In a box containing 785 pins and needles, 429 are
needles ; how many pins are there ?

6. William is 19 years old, John is 18 years; how much older
is William than John ? John’s father is 52; how many years is
the father older than the son ?

7. John received 8s. on Monday, 5s. on Tuesday, and 4s. on
Wednesday ; what did he receive in the three days? A shopman
took 112 shillings on Monday, 184 on Tuesday, 91 on Wednesday,
47 on Thursday, 56 on Friday, and 237 on Saturday ; how many
shillings did he take during the week ?

8. I have 124 apples ; how many do I want to make 810 ?

9. I require 86 oranges to make up 78; how many have I
now ?

* Most of these and similar examples should be written on the black-board
for this Standard, and if necessary the teacher should read and explain.



ADDITION AND SUBTRACTION. 43

10. A farmer bought at market 19 cows, 157 sheep, and 56
pigs; how many animals did he buy altogether ?

11. Harry walked 21 miles each day for a week ; how many
miles did he walk in the week ? (week — 6 days).

12. England has 52 counties and Scotland 88; how many
counties are there in England more than in Scotland ?

18. I have 3 shelves of books—there are 124 on the first shelf,
219 on the second, and 176 on the third ; how many books have
Iinall?

14. A railway train has 5 carriages. In the first earriage are
29 persons, in the second 44, in the third 92, in the fourth 68,
in the fifth 114 ; how many persons are there in the train ?

15. A man owes £180. He has only £75 with which to pay ;
how much more money does he want to enable him to pay the
whole bill ?

16. January has 31 days, February 28, March 81, April 80,
May 81, June 80, July 81, August 81, September 80, October 81,
November 80, and December, 31; how many days are there in
the year ?

17. I was born in the year 1869 ; how old was I in 18772
My brother is 7 years older than I; how old is my brother ?

18. I borrowed £350. I have repaid £179; how mueh do I
still owe ? If I pay £57 per year of the remainder, how long will
it take me to clear off the debt ?

19. I bought two horses for £110; at what price must I sell
them to gain £27 9

20. How much is four hundred and twenty-one greater than
three hundred and twenty-nine ?

21. Take thirty-seven from the sum of fifty-one and sixty.

22. To the difference between one hundred and ten and ninety-
seven add thirty-seven.

28. How many must be added fo forty-seven to make ninety-
four ?

24. How many must be taken from sixty-five to leave twenty-
seven ?
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CHAPTER X.

THE NUMBERS ONE THOUSAND TO TEN
THOUSAND.

I may suffice to explain to the children that just as when
we get fen bags of fen marbles each, we put them in a larger
bag and call the number one Aundred, so when we get fen
bags of one hundred each, we again put these in a still
larger bag and call the new number a fhousand; but as
children can have but the faintest idea of the size of a
thousand articles compared with one, it is very desirable -
that the composition and size of one thousand should be
shown practically.

For this purpose one hundred small bags for tens, ten
larger for hundreds, and one larger still for the thousands
will be required.* The table should also be divided into four
spaces.

Place nine marbles in the units space, nine bags of ten in
the tens space, and nine bags of a hundred in the hundreds
space. This stands for nine hundred and ninety-nine; one
more will make a thousand.

Add one marble to the units, this makes ten, and so we
put this ten in a bag and transfer as one ten to the tens
space. We thus get fen bags in the tens space, and we put
these in a hundreds bag and transfer this one hundred to
the hundreds space. Again, we now get fen hundreds bags
in the hundreds space, and we collect them together and
put them in a larger bag and transfer this bag to the space
on the left (the fourth space from the units) and we call the
number a thousand.

‘We also name the space into which we put the thousands
only the * thousands space.”

¢ If there is any difficulty in getting 8o many bags, use bundles of sticks.
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To figure a thousand draw four columns, and name them
thus :—

Place for | Place for | Place for | Place for
thousands. | hundreds. tens, units.
0

0|

Now look at the table; on the table we have a thousand
marbles. How many are there in the units space? How
many in the tens? How many in the hundreds? We have
nothing in either space; we must therefore write the figure
0 in each of the columns for units, tens, and hundreds.

In the thousands space we have one bag of a thousand,
we therefore write 1 in the thousands column or place.

‘What then is one thousand? Empty the bag. Ten bags
of one hundred is the result. Empty each of these bags.
One hundred bags of ten each lie on the table. Empty each
of these. 'We get a heap of one thousand single marbles.

A thousand, then, is

ten hundreds,
or, a hundred tens,
or, a thousand singles.

‘We may have in our thousands space on the table any
number of thousands bags up to nine, but when we arrive at
ten we should put them in a larger bag again and call this
bag a ten-thousands bag, and we should place this bag in a
space to the left of the thousands. And just in a similar
way when we arrive at fen ten-thousands bags, we should put
them in a still larger bag and call it the hundred-thousands
bag, and we should again place this in a space to the lef¢ of
the ten-thousands space.

So then on the black-board we must make a 5th column for
ten-thousands, and a 6th column for the hundred thousands;
thus :—
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6th 5th  4th  8rd  20d  Ist

Place for | Place for
Place for | Place for | Place for | Place for
hundred | ten |4 0500nds. | hundreds. | | tens. units.
1 | o | o | o | o , 0
One Hundred Thousand.

Nore.—If the scholars have mastered what we have before
called the visible exhibition of notation there can be no
possible difficulty in their writing any number in figures
from dictation.

But it may be well to add that we have seen the fol-
lowing mechanical plan of teaching notation adopted in
several schools, and, so far as mechanical work can be
considered satisfactory, with very gratifying results.

Let the children draw six columns on their slates with a
double line in the centre and write the names above, thus :—

Thousands.

Place for | Place for | Placefor || Placefor | Placefor | Place for

hundreds. tens. units. hundreds. tens. units.
1) 1 2 5 6 4 4
®) 2 0 4 1 4 5
3 6 6 2 2 0
4) 5 0 2 5
) 8 9 0 0 7 0

First, practice them in writing numbers consisting only of
hundreds, tens, and units; but placing the numbers on
either side of the middle line.

Secondly, write numbers on each side of the middle line,
but placing them opposite to each other—thus: write one
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hundred and twenty-five on the left side, and six hundred
and forty-four on the right side opposite to the former
number [see (1) above].

Thirdly, give the left side its name of thousands side
instead of left side, and practice well with such examples as
the following : —

(a) “Set down two hundred and four on the thousands
side, and one hundred and forty-five on the right side”
[see (2)]-

(6) ““Set down sixty-six on the thousands side, and two
hundred and twenty on the other side” [see (3)].

(c) “Set down five on the thousands side, and twenty-
five on the right side” [see (4)]

Here we have no figure in the hundreds place—right
side—and we fill in with a naught.

(@) “Set down eight hundred and ninety on the
thousands side, and seventy on the right side”” [see (5)].

Fill up the vacant places with ciphers.

Fourthly, drop the word side altogether and proceed thus:
“Set down two hundred and fifty-one thousands”—see
that this is written on the left side before proceeding further

—“one hundred and seven.” See that the tens place is
occupied by a naught.

Lastly, gradually reduce the mechanical helps. First,
take away the lines between units and tens, and between
tens and hundreds. Then take away the names at the top
and substitute marks to indicate position.
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Next take away the line and substitute commas, and
lastly take away the position marks.

Nore.—It cannot be too strongly impressed on the minds of
the scholars that though ordinarily we use no lines
when we write numbers, yet they are understood : the
hundreds and tens and thousands, &c., all have their
proper places, and no others. We cannot write hundreds
in the fourth place, or thousands in the third place.
Thus, if we write a single figure, say 8, this stands
for eight units or ones only, and nothing else. If we
put a naught on the right-hand side so that it now
occupies the second place, it means eight tens, and
nothing else. If we put another naught on the right
side, so that the eight occupies the third place, it
stands for eight hundreds, and nothing else; and so
constantly if we change the place of a figure we as con-
stantly change its value.

CHAPTER XI.
ADDITION AND SUBTRACTION.

HIGHER NUMBERS.

THE addition and subtraction of numbers involving®* thou-
sands is so exactly the same as the addition and subtraction
of hundreds and tens, that we need only indicate that the
same plans should be followed as are given on pages 87 to 42.

Note.—The terms addition, subtraction, sum, difference,
subtrahend, minuend, and the signs +, —, =, must be
explained as opportunity offers.

# Unless compelled by the necessity of examination it is not advisable to
go Leyond thousands in the 1st Standard.
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EXERCISES.

1. The first class in a school contains 85 children, the second 29,
and the third 42; how many children are there in the three classes ?

2. The first class in & boys’ school contains 51 scholars, and the
first class in a girls’ school 87 scholars ; how many more -boys are
there than girls in these classes ?

8. (a) A gardener planted 4 trees on Monday, 6 on Tuesday,
and 5 on Wednesday; if he charged 1s. for planting each tree,
what did he earn ?

(b) Some foresters cut down 215 ash-trees on Monday, 76
elms on Tuesday, 849 oaks on Wednesday, and 117 beeches on
Thursday ; if a shilling per tree was paid for cutting, how many
shillings did they earn ?

4. (a) I had 12 apples ; I gave 8 to Tom, and 6 to Harry ; how
many had I left ?

(b) A womean had 806 eggs in her basket; she sold 189, gave
12 away, and broke 7 ; how many had she left ?

5. A farmer had 978 sheep in one field, 429 in another, and 68
in a third ; he put all into one field ; how many were there ?

6. (a) I have 9 marbles; how many more do I require to make
14 marbles ?

(b) I have 825 cows on my farm; how many more do I
want to make up 500 ?

7. An apple-tree had upon it 509 apples; I picked 874 ; how
many were left ?

8. (a) What number is 7 less than 16 ?

(b) What number is 95 less than 1,008 ?

9. A woman sold 804 pears on one day, and 250 the next day;
she found she had 108 left ; how many had she at first ?

10. There were 1,000 fruit-trees in a market-garden ; of these
807 were apple-trees, 204 plum-trees, 246 pear-trees, the rest were
cherry-trees ; how many cherry-trees were there ?

11. A butcher sold 215 quarters of beef in January, 468 quar-
ters in February, and 579 quarters in March; how many quarters
did he sell in the three months ?

12. A baker sold 217 penny rolls on Thursday, 546 on Friday,

E
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and 872 on Saturday; how many pennies should he receive for
the whole ?

18. Charlie began to play with 48 marbles; he won 88 in the
morning, and lost 27 in the afternoon; how many had he at the
end of the day ?

14. Harry began to play with 196 marbles; he lost 67 on the
first day, and won 84 on the second day ; how many marbles had
he at the end of the second day ?

15. (a) I had I2 apple-trees in my garden ; three of them were
destroyed ; how many more do I require to make up 20 ?

(b) I had 785 stamps, but I lost 18 of them; how many
more do I require to make up 1,000 ?

16. I read 69 pages of a book on Tuesday, 75 pages on Wednes-
day, and the remainder on Thursday. The book contained 208
pages ; how many pages did I read on Thursday ?

17. If I sell 95 eggs this week, and 84 next week, how many
shall I have left out of 200 ?

18. How many must be added to 598 to make 1,000 ?

19. I travelled 216 miles on the first day, on the second day I
travelled 15 more miles than on the first, and on the third day 15

_miles more than on the second ; how many miles did I travel in the
three days ?

20. If there are 806 beans in one bag and 75 in another, and
in a third as many as in the other two, how many beans are there
in the three bags ?

21. I have purchased 292 yards of netting, but I require in all
500 yards; how many more yards must I buy ?

22. After a robbery a banker finds he has 896 sovereigns ; he
had 1,050 sovereigns at first; of how many sovereigns was he
robbed ?

28. Add 8,705 to itself three times.

24. How many less than 1,000 is the number 897 ?
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CHAPTER XII.
EXAMINATION PAPERS.

Stanparp I.

I
1. Write in figures four thousand three hundred and seven.
What is the value of the figure 8 in this number ?
2. Out of 25 apples, 17 pears, and 81 plums, 7 of each were
rotten ; how many sound fruit had I in all ?
8. A woman took a basket of eggs to market ; she sold 87, broke
6, and took home 48 ; how many eggs were there in the basket ?
4. Tom has 504 apples and 606 pears; how many pears has
be more than apples ?
1L
1. Write in figures five thousand eight hundred and seventy ;
what is the value of the 7 in this number ?
2. Add together three hundred and ninety, fifty-seven, one
hundred and ten, and five hundred and eighty-six.
3. I gave 86 marbles to William, 65 to Henry, 94 to James, and
have 127 left ; how many had I at the first ?
4. One box of figs contained 55 and another 76; how many
less than 200 were there in both boxes ?
nr.

-1. Add together six hundred and ninety-five, one thousand and
fifty-four, two hundred and seventy, and eighty-one; how many
hundreds in the answer ?

2. Find the difference between one thousand and three, and one
hundred and three.

8. After selling 184 oranges I have 96 left; how many had I
at first ?

4. There are 1,760 yards in a mile ; after travelling 706 yards,
how many yards have I to go to finish the mile ?

.

1. How much less is three hundred and five than four hundred
and one ? For what does the 9 stand in the answer ?
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2. Find the number of trees in an orchard containing 86 apple,
109 pear, 29 cherry, and 25 plum trees. '

8. Take 59d. from the sum of 484., 67d., and 109d.

4. Write in words the difference between two thousand, and one
thousand and ninety-four.

v.

1. Write in words 8,040 and 1,207.

2. Add two hundred and sixty, eighty-seven, nine hundred and
three, three thousand and sixty-four, and twenty-seven.

8. How many acres of land has a farmer who owns four fields,
the first field containing 95 acres, the second 65, the third 64, and
the fourth 87 acres ?

4. A tailor had a piece of cloth which measured 65 yards; he
used 15 yards on Monday, 18 on Wednesday, and 17 on Saturday ;
what length of cloth remains ?

VI.

1. From one thousand six hundred and one subtract nine
hundred and six. .

2. A labourer earns 21 shillings per week, and spends 16 shil-
lings ; what does he save in four weeks ?

8. 17 gallons, 19 gallons, 25 gallons, and 18 gallons of water
- were drawn from a cask containing 100 gallons; how many
gallons were left ?

4. There are 570 children in a school of boys and girls ; 291 are
boys ; how many are girls ?

VII.

1. Add 810, 694, 7,014, and 657; from this sum subtract
5,029.

2. A man owes £5, £9, £18, £19, but he has only £29; how
much more money does he want to enable him to pay his debts ?

8. There were 1,106 people in a public building ; 507 were men,
810 were women, and the remainder children ; how many children
were there ?

4. A fruiterer bought 4 boxes of oranges, each containing 896
oranges; it was found that in the first box 15 were bad, in -the
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second 89, in the third 28, and in the fourth box 17; how many
sound oranges were there in all ?

VIIL.

1. Find the sum of three hundred and one, four thousand and
sixty-nine, seven hundred and eighty-five, and one thousand and
eight.

2. Find the difference between one hundred and two, and one
thousand and twenty.

8. Harry and John played a game at marbles. Each had 17 at
the beginning. At the end of the game John had won 6. How
many had each ?

4. There are 560 oranges in one box, 40 more than this in a
second, and in a third as many as in the other two. How many
oranges in the three boxes ?

CHAPTER XIIL
MULTIPLICATION TABLE.*

Example (for the black-board).—* 1 bought six boxes of
apples; there were 245 apples in each box ; how many apples
were there in all P

Work the exercise by addition.

245  We first add the units and find the amount to be
246 30, that is, six fives added together make 30. Next
245 we add the tens, and find that six fours make 24,
245 and 3 we carried make 27. Lastly six twos in the
245 hundreds place added make 12, and 2 we carried
245 make 14. Now had we known, without adding, that
1,470 six fives made thirty, that six fours made twenty-
====four, and that six twos made twelve, we might have
saved the long addition, and said at once six fives are thirty,

¢ If the scholars have been well grounded in notation the objects may now
be discarded.
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set down naught and carry three; six fours are twenty-four
and three are twenty-seven, set down seven and carry two,
and six twos are twelve and two are fourteen, set down
fourteen.

This short method of adding equal numbers we call
Multiplication.

Write on the black-board the following exercises in addi-
tion, and let the children add :—

2 2 2 2 2 2 2 3 2 2 2 2
2 2 2 2 2 2 2 2 2 2 2 2
4 2 2 2 2 2 2 2 2 2 2
6 2 2 2 2 2 2 2 2 2
8 2 2 2 2 2 2 2 @

0 2 2 2 2 2 2 2

12 2 2 2 2 2 2

4 2 2 2 2 2

16 2 2 2 2

18 2 2 2

2 2 2

22 2

24

From this we see that

one two or once two are two

two  twos or twice two are four
three twos or three times two are six
four twos or four times two are eight
five twos or five times two are ten

six twos or six times two are twelve
seven twos or seven times two are fourteen
eight twos or eight times two are sixteen
nine twos or nine times two are eighteen
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ten twos or ten times two are twenty
eleven twos or eleven times two are twenty-two
twelve twos or twelve times two are twenty-four

This column we have written is the first column of the
“ Multiplication Table.” It is usually written—

Twice 1 are 2
» 2 ” 4
”" 3 ” 6
» 4 ” 8
”» 5 ”» 10
» 6 ” 12
”» 7 ”» 14
”» 8 2 16
» 9 » 18

”» 10 » 20
”» 11 ” 22
» 2, 4

The teacher should now take another table, say five times,
and treat it in the same way, and then, directing attention to
the last column in each table, should elicit from the children
that in the “?wice’’ table the numbers rise by additions of
two, and that in the “ five” table the numbers rise by addi-
tions of five. And so if we construct other tables: in the
“ four” table the successive additions will be by fours, in the
“ siz”’ table by sizes, and so on.

In this way, the children may be taught how to build up
each column of the Multiplication Table without any pre-
vious knowledge of the table. '

The Multiplication Table having been thus constructed by
the children themselves, must be committed to memory, and
must be so thoroughly mastered that the mere mention of
certain factors* shall invariably call up the product, and the

* Wo say that 6 multiplied by 4, or 4 multiplied by 6, makes 24 ; hence
we may call the 6 and 4 makers or factors of 24. 'And the 24 is called the
product of the factors 6 and 4.
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mention of a product shall immediately connect itself in the
minds of the children with its factors. Nine times four must
be inseparably connected with thirty-six, and thirty-six must
be as closely associated with nine times four, or twelve times
three, or six times six.

The Multiplication Table is to Standard II. what notation
is to Standard I., and unless it is perfectly learnt by heart,
no satisfactory progress can be made; but when mastered
progress is easy and rapid.

Of course it is not necessary that the whole table should be
learnt before commencing slate exercises, but whatever por-
tion has been attempted should be well done.

ORAL EXERCISES ON THE MULTIPLICATION TABLE.

1. (1) 8x4= 12 +4= 12+-8=
(2) 6x6= 80 = 6= 80 =6 =
8 Tx4d4= 28 =7 = 28 =4 =
(4) 6x8= 48 =~ 8 = 48 6=
() 9xb= 45 -9 = 45 5=
(6) 8x9= 2+-9= 72 +8=

2. (1)82=8= 4 X 8= 108 =~ 9=
(2) 64 =8 = 8x 8= 120 =12 =
8)81+-9= IX 9= 182 =11 =
(4) 68-7= T 9= 144 =12 =
(6) 656 =7 = 8 X T= 182 =12 =
6) b4 =9 = 6x 9= 120 =10 =

8.* What is the value of—
(1) 4 lbs. of sugar at 5d. per Ib. ?
(2) 6 chairs at 5s. ehch ?
(8) 7 pairs of gloves at 4s. each ?
(4) 9 slates at 8d. each ?
(5) 11 books at 5d. each ?
(6) 8 pears at 8d. each ?

® The answer to be given in pence, or shillings, or pounds, without any
reduction.
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4. What is the value of—
(1) One Ib. of tea, when 5 1bs, cost 20s. ?
(2) One lb. of raisins, when 8 Ibs. cost 40d. ?
(8) One basket, when 9 baskets are worth 54s. ?
(4) One sheep, when 7 sheep are worth £21 ?
(5) One cap, when 4 caps are worth 12s. ?
(6) One ball, when 11 balls are worth 56d. ?

5. What number multiplied—
(1) By 9 will produce 54°?
(2) » 8 4 ” 64°?
B »T7 »w , 682
4 .6, , 42?
(5) ” 5 ” i) 40?
® ,4 4, » 827?

6. (1) What is 5th part of 80 ?
@ ., 6th , 542
3 » oh , 722
“4) ., 8h , 72?
) , Th , 56?7
(6) , 4th , 82?

7. Name all the factors of 82, 24, 28, 86, 42, 48.

8. What factors will produce the following products :—72, 64,
96, 81, 54, 68?2

CHAPTER XIV.

SHORT MULTIPLICATION.

Example 1 (for the black-board).—* There are 5 classes
in the school, and in each class 34 boys; how many boys are
there in the school ?”
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‘Work the exercise first in the addition form, thus:—

34 Five times 4 units = 20 units = 2 tens.

34 Set down 0 and carry 2 tens.

34 Five times 3 tens = 15 tens, and adding the 2

34  tens carried we have 17 tens — 1 hundred and 7

34  tens. Set down 7 in the tens place, and 1 in the
170  hundreds place.

It is more conveniently worked as follows :—
Write down 34, and place the multiplier 5
34  under the 4 units; draw a line below, and proceed
_ 9 thus: five times four units are twenty, viz. 2 tens
170  and O units, set down 0 under the units, and
carry 2 to the tens place—we add this 2 pre-
rently—five times three tens are fifteen, viz. 1 hundred, and
5 tens; add the 2 tens we carried from the units, and we get
1 hundred, 7 tens, and 0 units, or 170.
Prove this sum by addition, and thus again show that
multiplication is a short method of adding equal numbers.
After the children have had sufficient practice to enable
them to understand the method and theory of multiplication,
they may omit all reference to hundreds, tens, units, &c.,
and proceed as in the next example.

Example 2.—“ There are 6 bags, and in each bag 2,047

marbles, how many marbles are there in all? ”

2,047 Six times 7 are 42, put down 2 and carry 4.

6 Six times 4 are 24, and 4 we carried are 28.

12,282 Set down 8 and carry 2. Six times 0 is no-

_ thing, set down the 2 we carried. Six times
2 are 12, set down 12.

EXERCISES IN SHORT MULTIPLICATION.

1. How many legs has a flock of 1,482 sheep ?
2. In a school of 587 boys I gave five oranges to each boy ;
how many oranges did I give away ?
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8. There are 818 working days in a year; if a boy earns 4d.
per day, how many pence does he earn in & year?

4. If there are six panes of glass in each window of a street
containing 564 windows, how many panes of glass are there in the
street ?

5. A parish has 1,047 houses, and each house contains 7
persons ; how many people are there in the parish ?

6. What number of pence will pay for 8,269 mackerel at 6d.
each ?

7. A market-gardener planted 689 rows of cabbage-plants,
putting 8 in a row; how many were planted ?

8. A yard is three feet ; how many feet are there in 84 yards ?
How many feet in 1,760 yards ?

9. How many days are there in 8,094 weeks ?

10. How many pennies should I require to pay 756 boys 6d.
each ? and how many to pay 8,807 girls 9d. each ?

11. How many days are there in four years? How many in
seven years ? How many pence will 8d. per day amount to in
five years ?

12. A shilling is worth 12 pence ; how many pence can I get
for 86 shillings ? how many for 40 shillings? and how many for 762
shillings ? and how many for all put together ?

18. A nurseryman sold 11 trees each day for 818 days; how
many did he sell in all ?

14. In each bag there are 8 pebbles; how many pebbles in
596 bags ?

15. A garden contains 7 beds of tulips with 144 in each bed,
and 9 beds of hyacinths with 157 in each bed ; how many flowers
are there in the garden ?

16. I distributed nuts in & school, giving 875 boys 8 each, and
276 girls 7 each; how many nuts did I give away ?

17. A man walks 9 miles per day, except Sundays; how far
does he walk in a year ?

18. In one acre there are 4,840 sq. yards ; how many sq. yards
are there in 7 acres ?

19. A clerk earns £5 per week ; what is his yearly income ?

20. A sovereign weighs 128 grains; how many grains will 7
sovereigns weigh ?
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21. Which is the greater, and by how much, 4,809 X 9, or
5,470 x 8?

22. What is the difference between 5,087 X 7 and 6,207 X 6 ?

28. Which is the greater, and by how much, 5,707 X § or
8,676 x 8°?

CHAPTER XYV.
LONG MULTIPLICATION.

_ Step L
To multiply by 10, or any power of 10.
Example 1.—Multiply 324 by 10, and 3,240 by 10.

(1) s24 @) 3240
10 10
3240 32400

Call the attention of the class to the fact that we have in
the first example the same figures in the product as in the
multiplicand, with a cipher on the right-hand side. Hence,
to multiply by 10, we have only to place a cipher to the
right-hand of the multiplicand.

In the second example we have multiplied the product of
the first by 10. In other words we have multiplied by 10
times 10 or 100. Here also we have the same figures with
-another cipher added. Hence to multiply by 190, add two
ciphers to the right hand of the multiplicand.

In the same way to multiply by 1,000 we add three
ciphers.
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Srep IL
To multiply by factors.

Example 1.—Maultiply 4 apples by 6.

4 apples X 6 — 24 apples,
but 4 apples x 2 — 8 apples,
and 8 apples X 3 — 24 apples.

Here we see that to multiply 4 apples by 2, and then the
product of this, viz. 8 apples, by 3, produces the same result
as 4 apples multiplied by 6, or 3 times 2.

We may therefore multiply by a number or by its factors,
and the product will be the same.

Example 2.—Multiply 68 shillings by 12.

We may multiply either by 12 or by its factors, and the
product must be the same.

The factors of 12 are 6 and 2, or 4 and 3.

(a ) (©)
68 68 68
12 6 4
816 208 57
= 2 3
816 816

The product is the same in each case. '

Example 3.—How many shillings are there in £52?

There are 20s. in one £, therefore in £52 there are 52
times 20 shillings; we therefore multiply 20s. by 52, or,
which is the same thing, 52 by 20. The factors of 20 are 10
and 2, or 4 and 5.

(a) (%)
52 52

2 5
104 260
10 4

1040 1040
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- In the first case we first multiplied by 2 and then by 10;
but to multiply by 10 is simply to add a cipher. Hence to
multiply by 20 we may multiply by 2 and add a cipher :

Thus :— 52
20

1040

In the same way to multiply by 50, multiply by 5 and
add a cipher, and to multiply by 500, multiply by 5 and add
two ciphers, and so on.

Example 4.—Multiply 4,275 by 500.
4275
500
2137500

EXERCISES.

1. How many nuts are there in 64 bags, each bag containing 10
nuts ; and how many in 76 bags, each containing 100 nuts ?

2. 569 men are to receive 100 shillings each; how many
shillings will it take to pay the whole ?

8. A man uses 48 postage stamps per day ; how many does he
use in 20 days, in 50 days, and in 800 days ?

4. How many days are there in 10 years, in 100 years, and in
1,000 years ?

5. If a man can walk 85 miles per day, how far can he walk in
60 days, and how far in 80 days ?

6. A shopman sells 186 marbles per week ; how many does he
sell in 24 weeks, also in 86 weeks ?

7. A farmer has 154 sheep ; how many has another who has 27
times as many ?

8. In one box there are 239 oranges; how many in 500 boxes
of the same size ?

9. A bag of nuts contained 1,960; howmany nuts in 68 such bags ?

10. There are 60 pence in & crown; how many pence are there
in 549 crowns ?
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11. A clock strikes 156 times per day; how many times does
it strike in one week, in a fortnight, in five weeks, and in seven
weeks ?

12. Add 1,000 times 79 to 100 times 187.

18. How many fingers have 871 boys and 568 girls together ?

14. Find the difference between 1,000 times 58 and 100 times
508.

15. A box of figs contains three dozen ; how many figs are there
in 16Q such boxes ?

16. How many shillings are there in £364 ?

17. A newsman sells 869 papers daily; how many does he sell
in 28 days ?

18. Find the cost in shillings of 250 yards of velvet at 16
shillings for one yard ?

19. If a bird flies 982 yards in a minute, how far does it go in an
hour ?

20. An ear of corn contains 48 grains; how many grains are
there in 896 ears of the same size ?

21. How many soldiers are there in 53 companies, if each
company is made up of 60 men ?

22. I bought 126 baskets of oranges, each containing 54 ; and
145 baskets, each containing 86 ; how many oranges did I buy ?

28. Find the difference between 18 times 604 and 64 times 180.

24. What is the sum of 8 x 10, 8 x 100, 8 x 1,000, 8 x
10,000 ?

Stee IIL
To multiply by any number.

Example 1,—A cistern supplies 2,409 gallons of water
daily, how many will it supply in a year?

There are 365 days in a year; we therefore multiply 2,409
gallons by 365, that is, by 3 hundreds, 6 tens, and & units.

We will multiply by each separately :

2409 2409 2409
5 60 300
12045 144540 722700
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And then add the products :
12,045
144,540
722,700
879,285
This gives the entire product:
In practice it is not convenient to multiply by the units,
tens, and hundreds separately, so we arrange as follows :—
2,409
365

12,045
144,540
722,700
879,285

The attention of the children must be directed to two
points. (1) The naughts or ciphers in the second and fol-
lowing products are usually omitted, because they do not
alter the value of the entire product. (2) The multiplicand
is multiplied by each figure of the multiplier—usually com-
mencing with the units figure—and the right-hand figure of
each product i placed tn the same column as the multiplier, in
other words, when we multiply by tens, the first (right-hand)
figure of the product is placed in the tens column, and when
we multiply by hundreds, the first figure (right-hand) is
placed in the hundreds column, and so on for higher numbers.

Example 2.—There are 960 farthings ina £; how many
farthings in £372P

372
960

22320
3348

3567120

Note how the cipher is placed.
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Example 3.—There are 806 soldiers in one regiment ;
how many soldiers in 157 such regiments P

Note the effect of the cipher.

EXERCISES.

1. A reading-book has 828 pages; how many pages in 89 of
such books ?

2. There are 82 lines in the page, and 9 words in a line; how
many words in the page ?

8. There are 24 hours in & day ; how many hours in a year of
865 days?

4. A ton of coals weighs 2,240 lbs.; what is the weight of 17
tons ?

5. There are 1,760 yards in a mile, and 86 inches in every
yard ; how many inches in a mile ?

6. What will 8,086 cheeses weigh, if each weighs 57 lbs. ?

7. Trees are planted in rows in the form of a square; if there
are 65 in each side, how many trees are there in the square ?

8. How many pence are there in 78 sovereigns ? (One sovereign
is worth 240d.)

9. How many days are there in 89 years?

10. What must I give for 76 horses at £120 per pair ?

11. I counted 105 onions in a row; how many onions are
there in 57 such rows ?

12. In one copse there are 96 trees, in another 8 times as many
as in the first, and in a third 9 times as many as in the second ;
how many trees in the three copses ?

18. Add together 215 dozen and 79 score.

14. I travelled 29 miles an hour for 10 hours, and 87 miles an
hour for the next 11 hours ; how far did I travel in all ?

F
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15. Multiply the sum of 9,160 and 19 by 704.

16. Multiply the sum of 18 and 108 by their difference.

17. A postman delivers 694 letters each morning and 879 each
evening, omitting Sundays; how many does he deliver in 17
weeks ?

18. There are 24 sheets in a quire, and 20 quires in a ream of
paper ; how many sheets in 249 reams ?

19. How many men are there in an army which consists of 96
regiments of 980 men each ?

20. ““ Good Words” has a circulation of 98,600 per month; how
many is that in one year; and in 12 years ?

21. Multiply the sum of 1,769 and 1,728 by their difference.

22. A book has 192 pages, on each page there are 28 lines,
and in each line 11 words; how many words in the book ?

28. A terrace consists of 18 houses, each house contains 18
rooms, each room has 2 windows, and each window 9 panes of
glass; how many panes of glass are there in all the houses in the
terrace ?

24. The product of a number maultiplied by itself is called its
square ; what are the squares of 8, 5, 7,9, 11, 16, 18, 19, and 25 ?

CHAPTER XVIL

SHORT DIVISION.

As multiplication is a short method of addition, so dwlslon
is a short method of subtraction.

Example 1.—A man has 44 marbles, which he wishes
to divide equally among his 4 sons.

This means that the father gives 11 marbles to each boy;
in other words he subtracts 11 from the number he holds,
Jour times over.

The father will naturally say there are 4 elevens in 44,
and I must therefore give each boy 11.
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Suppose now that 40 of the marbles were in 4 bags of
ten each; how could the marbles be best divided? Each
boy will take one bag of ten and one single.

We show this in figures thus:

tens. | units.
4) 4
1|1

that is, we first divide the tens by 4, and then the units.

Example 2.—Divide 963 apples between 3 girls, how
many will you give to each P

Suppose the apples to be in boxes, 9 boxes of a hundred
each, 6 boxes of ten each, and 3 singles over. We must
give each girl 3 of the hundreds boxes, 2 of the tens boxes,
and one single apple ; because,

9 hundreds divided into 3 equal parts — 3 hundred.

6 tens » » 93 » = 2 tens.
3 units R » = 1 unit.
Each girl then will have 321.
We write the example in figures thus:
hun. [ tens. | units.
3)9 |6 | 3
32 [ 1

Example 3.—It is required to divide 3 bags of 100 nuts
each equally between 6 monkeys.

Here we have 3 bags of one hundred to divide into 6 parts.
This we cannot do without taking the nuts from the bags.

If I have to divide 3s. between 6 boys, I can only do it by
changing the shillings to sixpences or pence: and so in
our example we must change the hundreds to tens. 3 hun-
dreds will give us 30 tens, and 30 tens can be divided into

F2
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6 equal parts of 5 tens each ; hence each monkey should get
5 tens, viz. 50 nuts.
hun. units.
631010 l 0

1579

In the same way if we cannot equally divide the tens we
change to units.

Example 4.—Divide 2,618 shillings equally among 7
men. Set the sum down and proceed thus:

thou. [ hun. | tens. | units.
7 2|6 l
3 ]7 14

7 will not divide into 2, we therefore change the 2
thousands to 20 hundreds, and adding the 6 hundreds we
have 26 hundreds.

7 divided into 26 hundreds gives 3, and 5 hundreds over.
Change the 5 hundreds to 50 tens and add the one ten —
51 tens. 7 divided into 51 tens gives 7 and 2 tens, or twenty,
over, add the 8 units — 28 units. 7 into 28 gives 4.

In practice we forget all about the thousands, hundreds,
tens, &c., and say :

7 into 26 =3 and 5 over. Set down 3 and carry 6.
Bring down the next figure 1 and place it to right of the 5,
making 51. 7 into 51 — 7 and 2 over. Set down 7 and

carry 2. Bring down the 8 to right hand of the 2, making
28. 7 into 28 = 4.

' EXERCISES.

1. (a) Into how many threes can 15 be divided? Divide 15
into three equal parts; give the number in each part.
(b) Into how many groups of three can you divide 585 ?
2. (a) How many times is 5 contained in 25 ?
(b) How many times is 5 contained in 2,015 ?
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8. If sugar is 5d. per Ib., how many lbs. can be bought for
1,090d. ?
4. 798 oranges were distributed among a number of infants;
each had 8 oranges; how many infants were there ?
5. How many 6-lb. parcels can be made up of 1,260 lbs. of
butter ?
6. If you take 8 feet to every step, how many steps will you
take in going a mile, which is 5,280 feet ?
7. 975 trees were planted in 6 rows; how many trees were
planted in each row ?
8. How many hours will a man be walking 500 miles, at the
rate of 4 miles an hour ?
9. In 7 bags of nuts there are 18,874 ; how many nuts in each
bag ?
10. How many dozen are there in 10,672 oranges ?
11. Divide 10,000 marbles equally among 8 boys; how many
will each receive ?
12. (¢) How many fours are there in 2,976 ?
(b) How many fourpenny-pieces are there in 5,180 pence ?
18. To how many boys can you give 7 nuts each out of 8,816 ?
14. 468 passengers were carried in 9 carriages, an equal
number in each carriage ; what was the number of passengers in
each carriage ?
15. Divide 852 acres into 8 fields, putting an equal number of
acres in each field.
16. Put 19,005 sheep in 5 pens, and an equal number in each
pen.
17. (a) What number multiplied by 4 will give 20 ?
(b) What number multiplied by 8 will give 16,176 ?
18. (a) How many fourpenny-pieces can you get for 12 pence ?
(b) How many threepenny-pieces can you get for 1,005
pence ?
(c) How many fourpenny-pieces can you get for 1,000
pence ?
19. A boy has collected 8,063 fourpenny-pleces how many
shillings are they worth ?
20. (a) What number must be taken 4 times to make 24 ?
(b) What number must be taken 4 times to make 62,048 ?
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21. What is the half of 12, the fourth part of 28, the eighth
of 936, and the tenth of 1,000 ?

22. How many plums in the sixth part of a basket conta.mmg
1,286 ?

28. What is the ninth part of a flock of sheep consisting of
2,489 ?

24. Add the fifth of 2,040 to the sixth of 1,644, and subtract
the seventh of 2,604 from the sum.

MISCELLANEOUS EXERCISES.

1. From the sum of 186, 1,039, and 75, take 95, and divide the
remainder by 5.

2. If a man earns 8s. per day, what will he earn in a year,
omitting 52 Sundays and two weeks’ holiday ?

8. Charles has 92 marbles ; Henry has 84 less than Charles,
and Robert 25 more than Henry; how many marbles in all have
the three boys ?

4. I have three cisterns filled with water ; the first holds 188
gallons, the second 180 gallons, and the third 28 gallons; the
water in the three cisterns will exactly fill 6 casks of equal size ;
how many gallons does each cask hold ?

5. A farmer had 1,002 sheep; he sold 94 and placed the
remainder in equal numbers in four fields ; how many were pat in
each field ?

6. A father had £18,050; he gave £5,019 to his eldest son, and
divided the remsinder equally among his remaining 8 children ;
how much did the younger children each receive ?

7. A tailor bought two pieces of cloth; the first measured 84
yards, the second 169; he sold 87 yards from the first piece,
and 96 from the second ; how many suits of clothes, each taking
5 yards, can he make from the remainder ?

8. A woman bought 189 eggs on Monday, 215 on Tuesday, and
190 on Wednesday ; on Thursday she sold the whole at 9 for a
shilling ; how many shillings did she receive ?

9. A man borrowed £300, and repaid at different times £29,
£70, and £150; how much does he still owe, and how many
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weeks will it take him to pay the remainder at the rate of £8 per
week ?

10. A gentleman bought land for £5,019; he sold part of it for
£8,106, and the remainder for £2,965; how much did he gain by
the transaction ?

11. A horse and gig cost £185; the horse was worth £120;
what was the value of the gig ?

12. What is five times the difference between one thousand and
three and three thousand and one ?

18. A gardener picked 85 quarts of strawberries on Monday,
89 on Tuesday, 50 on Wednesday, and 47 on Friday ; how many
pence did he receive for the whole at 9d. per quart ?

14. One bed had 205 tulips in it, another 87, and a third 4
times as many asin the first and second together ; how many tulips
were there in the three beds ?

15. There are 127 boys and 189 girls in a school ; how many
shillings shall I require to give 8d. to each ?

16. Find the product of the sum and difference of 804 and 869.

17. Find the total cost in shillings of 89 yards at 17s. per yard,
and 816 yards at 9s. per yard.

18. Add 14, 1,004, 4,005; subtract 214 from their sum, and
divide the remainder by 7.

19. One farmer sold his 85 turkeys at 9s. each, and another
sold his 75 at 10s. each ; what was the difference in the amounts
they received ?

20. A woman bought 1,004 eggs at a penny each. She sold
527 of them at a penny each and the remainder at 2d. each ; how
many pennies did she gain by the sale ?

21. How many sovereigns will buy 179 cows at £87 each, and
207 more at £27 each ?

22. How many pennies per week will be collected from a
school of 816 boys and 800 girls, if the boys pay 4d. and the girls
8d. each per week ?

28. Divide £400 between two persons, giving one £50 more
than the other.

24. An excursion train carries 1,720 passengers; of these 160
are first-class and 470 are segond-elass; how many third-class
passengers are there ?
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CHAPTER XVII.
EXAMINATION PAPERS.

Stanparp II.

L
" 1. In a packet of pins and needles containing 1,040, 568 were
needles ; how many pins were there ?

2. Multiply 6,048 by 7.

8. I want to buy a house for £900. I have already £869, and
a friend has promised to lend me £250 more ; how much do I
still require ?

4. Divide 478,828 by 9.

.

1. Tom has 89 marbles; when he has 45 more, how many
will he still be short of 100 ?

8. Multiply eight thousand four hundred and ninety-one by five
hundred and eight.

8. Take 99 bad oranges from a box containing 489, and sell
the remainder at 8 for a penny; how many pennies will be
received ?

4. How many sevens are there in four thousand eight hundred
and fifty-eight ?

1.

1. How much is 2,019 greater than 1,657 ?

2. At the commencement of a game Tom and Ned had each
87 marbles; Tom won 19; how many had they each at the end
of the game ?

8. A boy loses 256 minutes every day from school; how many
minutes does he lose in 210 days ?

4. A gardener gathered 8,744 apples from 8 trees, and from
each tree an equal number ; how many did he take from each

tree ?
v.

1. My son asked me for 560 marbles; I replied that I had not
enough by one and a half dozen ; how many had I ?
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2. A boy earns 5d. every morning and 4d. every afternoon in
delivering newspapers ; how much does he earn in & year (omit
52 Sundays) ?

8. A man was born in 1886, and lived tlll he was 89 years of
age; in what year did he die ?

4. Divide 228 score into 19 equal parts.

v.

1. -How many sheep have been sold out of a flock of 8,016 to
leave 1,989 ?

2. How many pence did the conductor of an omnibus take
from 102 passengers who paid 2d. each, 94 who paid 8d. each,
and 67 who paid 4d. each ?

8. Which is the greater, and by how much, 8 times 729 or 9
times 657 ? :

4. Divide 480,724 by 7.

VI.

1. If I have an income of £500 per year, and spend £1 per
day, how much do I save in a year of 865 days ?

2. One man can make 1,500 bricks in a day; how long will it
take two men to make 27,000 ?

8. Multiply 4,858 by 8, and prove the correctness of your
answer by short division. '

4. What is the product of 257 and 257 ?

viI.

1. Add 720, 8,047, 9,671, and 212; divide the sum by 6.

2. From 210 score subtract 15 dozen ; find the sixth part of the
remainder.

8. If 8 men can make 6 pairs of shoes in a day, how long will
they be making 25 pairs, and how many pairs w1ll they make
in 17 days ?

4. Which is the greater, and by how much, a fifth of 685, or
a sixth of 804 ?

v,

1. I want 26 more marbles to enable me to give my two sons

§5 marbles each ; how many marbles have I ?
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2. Multiply seven thousand eight hundred and seven by seven
hundred and sixty.

8. A man bought 8 boxes of oranges, each containing 8388 ;
divide the whole into 6 equal parts.

4. Find the eighth part of 24,876.

IX.
1. How much is seven times 856 greater than eight times 298 ?
2. A farmer bought a herd of cows for 1,208 sovereigns, and
sold it for 1,800 sovereigns ; how many sovereigns did he gain ?
8. Multiply 84,790 by 9.
4. I have saved 1,016 crocus bulbs; I want as many as will
fill 18 beds, with 90 in each ; how many more do I require ?

xX.

1. There are 1,704 children attending a school ; 752 are infants
and 521 are girls; how many boys are there ?

2. I bought 12 books for 56 pence each, and sold them for 60
pence each ; what did I gain ?

8. Divide an estate of 10,150 acres into 10 equal parts; what
will be the amount of rent to be paid for each part at £4 per acre ?

4. Divide 894,268 by 9.

CHAPTER XVIII.
LONG DIVISION.

Secrion I

Example 1.—Divide 1,645 potatoes into 7 equal lots.

This example we can work by short division, and we
commence: 7 into 16 is 2 and 2 over. But how did we
arrive at that result ? This was the process that went on
in the mind—*7 times 2 are 14, and 14 subtracted from 16
leaves 2.” .

This is easy mental work. But suppose we had to work
this question, divide 164 potatoes into 47 equal lots; it is
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not 8o easy to see at once that 47 goes into 164 three times
and leaves 23 over. We should in fact have to say mentally
3 times 47 are 141, and 141 subtracted from 164 leaves 23.
It is much easier in this case to put down the working at
length ; and this we do, and call the division Long Division.
We will work the example by short and by long division

and compare the work.
Figuring by Short Division.
7)1645
285

Working by Short Division.

(1) 7 into 16 is 2 and 2 over,
that is, mentally we say, “7
times 2 are 14 and 14 from 16
leaves 2.”

8¢t down 2 and carry 2.

(2) Bring down the 4 to the
2 we carried, making 24.

7 into 24 is 8 and '8 over, set
down 8 and carry 8.

(8) Bring down the 5 to the
side of the 8 we carried, making
35.

7into 85 is 5, set down the
5.

Figuring by Long Division.
7)1645(285
14

24
21
"85
85
Working by Long Division.
(1) 7 will go into 16 tuwice,
put 2 in the quotient.
2x7 = 14, put the 14 under
the 16, draw a line and subtract,
2 remain.

(2) Bring down the 4 to the
side of the 2, making 24.

7 will go into 24 thres times,
put 8 in the quotient.

8% 7 = 21, put the 21 under
the 24, draw aling and subtract,
8 remain,

(8) Bring down the 5 to the
side of the 8, making 85.

7 will go into 85 five times,
put 5 in quotient.

5§X 7 = 85, and 85 subtracted
from 85 leaves nothing,

We see that the work and the result are in each case

precisely the same,
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Long division only differs from short division in the
working being shown at length.

The children should work examples with a divisor of one
figure only until they are quite familiar with the process.

We then proceed to examples involving greater diffi-
culties.

Example 2.—Divide £99,820 equally among 35 men.

We proceed as in the preceding example :—
35)99820(2852 (1) 85 will not divide into 9, we there-

70 fore take the next figure with the first,

208 viz. 99. 35 divides into 99 twice or two

280 times; place the 2 in the quotient. The
182 35 x 2 = 70; place the 70 under the 99
175 - - and subtract ; the remainder is 29.

0 ) ® .Bring down the 8. ) 35 will go 8
0 times into 298 ; place the 8 in the quotient.
= Then 35 x 8 = 280; place 280 under the
298 and subtract; 18 remains.

(8) Bring down the 2. 35 will go 5 times into 182;
place 5 in quotient. Then 35 x5 = 175. Subtract 175
from 182 and 7 remains.

(4) Bring down the cipher, 35 will go twice into 70;
put 2 in the quotient. 85 x 2 = 70. Subtract and nothing
remains.

The difficulty which children experience in working long
division sume is in finding the correct 3Bxl— 35
quotient. They should at first assist them- 35 % 2 _ 70
selves by writing all the products of the 35 % 8 - 105
divisor into the nine digits in & column in - <G

; & 35 x4 = 140

the margin of the slates. : 35% 5 — 175
Thus a glance at the column will show X9 =

& . 35% 6 = 200

them that 70 is the nearest number in the 35 % 7 — 945

column to 99, which can be subtracted from 35% 8 _ 280

99. 35 therefore goes into Y9 twice. Again 35% 9 _ 205
280 is the nearest number in the column -
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from which 298 can be subtracted, hence 35 goes 8 times
into 298, and so on.

From a column of products, such as that given above, the
children must be made thoroughly to understand that the
irial quotient is:

(1) Too large, if, when multiplied into the divisor it gives
a product greater than the dividend.

(2) Too smali, if, after being multiplied into the divisor,
and subtracted from the dividend, the remainder is not less
than the divisor. Thus:—

Example 8.—Divide 497 by 65. 65)497(8
(1) Let the trial quotient be 8. 620
65% 8 = 520 =

But 520 is larger than the dividend, hence the quotient
is too large.

(2) Let the trial quotient be 6. 65)497(6
65% 6 = 390 390
After subtraction, the remainder is not less than 107

the divisor ; hence the quotient is too small.
(3) Let the trial quotient be 7. 65)497(7
65X 7 — 455 455
This is not greater than the dividend, and, aftersub- 49
traction, the remainder, 42, is less than the divisor; ==
hence 7 is the correct quotient.

It may often assist in finding the correct quotient to
divide the first figure of the divisor into the first figure or
figures of the dividend, and take one less than the quotient
so obtained. Thus, in the example, 49 <=~ 6 — 8, one less
than 8, viz. 7, is the correct quotient.

Secrion I,

DIVISION BY FACTORS.

We have seen that the product is the same, whether we
multiply by a number or by its factors, and so in division
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the quotient is the same, whether we divide by the factors of
a number or by the number itself.

Example 1.—Divide 8,928 pence equally among 24
women.

By Long Division. By Factors. 24 =6 X 4.
24)3228 (372 6)8928
2 4)1488
172 372
168 -
48
48

Example 2.—To how many men can I give 24 pence
out of 8,949 pence.

By Long Division. By Factors.
24)8949(372 6)8949
2 4)E+ 3 pence
ig‘; i’l + 3 sixpences.
69
48 3 sixpences and 3 pence = 21d.
21

It must be noted that in this example in dividing by the
factors of 24 we first divide the pence into sixpences, and
we have 3 pence over. We next divide the sixpences into
florins, and the 3 we get over, is 3 sixpences, that is 184.,
and this added to the 3d. over after dividing by 6, makes
21d. over, as in the long division.

Example 3.—Divide 783 by 35.

36=7x%x5 7)783
5)111 + 6 units

E+ 1 seven.

Remainder therefore is one 7 4+ 6 units = 13.
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Example 4.—Divide 575 by 100.
100 =10 x 10 10)575
10)57 + 5
.g.;- 7 tens '

7 tens 4 5 units = 75.
Ans. = 5 and 75 over.

Nore.—To divide by 10 strike off the first figure to the
right for the remainder. To divide by 100 strike off
two figures, and so on.

Example 5.—Divide 576 by 20.

20 =2 x 10
10)576 or  2,0)57,6
2)57 + 6 28 + 1 ten and 6
28+ 1ten =

Ans. = 28 and 16 over.
Example 6,—Divide 4,372 by 200.

2,00)43,72
21+ 1 hund. and 72

Ans. =21 and 172 over.

EXERCISES.

1. (a) How many times is 20 contained in 60 ?
(b) How many sovereigns are there in 5,620 shillings ?

2. How many companies, each containing 65 men, can be
formed with 10,010 men ?

8. There are 6,255 onions in a garden, planted in rows of 45
each ; how many rows are there ?

4. If a half-pint cup holds 81 nuts, how many times can the
cup be filled from a bag containing 17,901 nuts ?

5. How many score are there in a flock of 8,960 sheep ?
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6. How many quires of paper can be made up out of 1,892
sheets ? (24 sheets = one quire.)

7. How many hours are there in 15,620 minutes ?

8. How' many days of 24 hours each are there in 17,640
hours ?

9. To how many boys can you give 156 oranges each out of
18,728 ?

10. How many hours will a train be going 504 miles at the
rate of 86 miles an hour ? ‘

11. (a) One factor of 86 is 4, what is the other ? v

(b) One factor of 5,049 is 187, what is the other ?

12. The front wheel of a bicycle in turning once goes over a
distance of 17 feet ; how many times will it turn round in going
5,287 feet ?

18. How many parcels containing 165 Ibs. each can be made
up out of 4,125 lbs. ?

14. The apple-trees in an orchard yield on the average 156 apples
each ; I gather in all 2,028 apples; how many trees have 1 ?

15. (a) What number must be multiplied by 6 to give 42?

(b) What number must be multiplied by 905 to make it
10,860 ?
16. (a) How often can 4 be subtracted from 12 ?
(b) How often can 65 be subtracted from 2,925 ?

17. Divide £594 equally among 27 persons.

18. How many times can a six-gallon pail be filled from a cask
containing 180 gallons ? and how many times from a cistern hold-
ing 8 of such casks ?

19. (a) What number must be multiplied by 6 to yield 18 ? |

(b) What number of pounds must be multiplied by 21 to
yield £6,741 ? !

20. A commanding officer invading a country requires an' army
of 244,000 men ; he has already 98,000 men; how many regi- :
ments of 755 each must be sent him to complete the number ?

21. Find the ninth part of 27, and the thirty-fifth part of 8,185.

22. Which is the greater, and by how much, the thirteenth part
of 741, or the seventeenth part of 952 ?

28. 24,864 persons visit the Crystal Palace in one day and have
to return by rail ; if each train conveys 672 passengers, how many
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trains will it require ? If the first train starts at 7 o’clock, and the
others follow at intervals of 56 minutes, at what time will the last
train be despatched ?

24. A ¢ man-of-war” captured an enemy’s ship, valued at
£42,086; the officers received one-third of this sum, and the
remainder was divided among the crew of 226 men ; what did each
man receive ?

25. £6,756 are required to pay 563 men 4 weeks’ wages; what
does each man earn per week ?

26. Find the smallest number which must be subtracted from
8756 to make it exactly divisible by 297.

27. Find the smallest number which must be added to 8756 to
make it exactly divisible by 297.

28. The divisor is 52, the quotient is 12, and the remainder is
10 ; find the dividend.

29. The dividend is 624 and the quotient is 12; find the
divisor.

80. The dividend is 684, the quotient is 12, and the remainder
is 10; find the divisor.



PART IIL

FOR JUNIOR SCHOOLS—continued.
Srtanparps III. axp IV.

THE COMPOUND RULES.

CHAPTER XIX.

IN commencing the Compound Rules it will be well to
spend the time of the first lesson or two in recapitulatory
oral exercises, introducing the various coins* in common
use, and showing their relative value.

1. (1) How many halfpence are there in 1d., 8d., 6d., 2id.,

81d., 63d., 93d., 154d. ?

(2) How many farthings are there in 4d., 14d., 8id., 4}d.,
81d., 61d., 93d., 1s.?

(8) How many sixpences are there in 1s.,!2s., 8s. 6d., 5s. 6d.,
10s., 11s. 6d. ?

(4) How many fourpences are there in 1s., 1s. 8d., 8s. 4d.,
2s. 84d., 4s., bs. ?

(5) How many threepences are there in 1s., 1s. 6d., 1s. 9d.,
2s., 23. 6d., 8s., 4s., bs. ?

2. (1) How many shillings are there in 10, 15, 20, 50, 85, 75,
100, &c., sixpences ?

¢ The legal coins in nse are:—the farthing, halfpenny, and penny, in
copper; threepenny-piece, fourpenny-piece, sixpence, shilling, florin, half-
crown, and crown, in silver; and the half-sovereign and sovereign in gold.
The coins of accounts are pownds, shillings, pence, and farthings.



COMPOUND RULES. 83

(2) How many shillings are there in 18, 24, 86, 48, &c.,
fourpenny-pieces ?

(8) How many shillings are there in 20, 86, 12, 48, 44,
&e., threepenny-pieces ?

(4) How many florins are there in 10s., 14s., 8s., 12s., 20s.,
80s., 40s. ?

(5) How many half-crowns are there in 5s., 10s., 7s. 6d.,
15s., 17s. 6d.?

. (1) Required the number of half-sovereigns in £1, £1 10s.,
£2, £410s., £6 10s., £9, £20 10s., &ec.

(2) How many sovereigns in 8, 8, 10, 15, 14, 20, 80, 45,
70 half-sovereigns ?

(8) Required the number of half-crowns in 8, 4, 5, 6, 7, 9,
12, &c., half-sovereigns.

(4) How many half-sovereigns in 8, 20, 24, 28, &c., half-
crowns ?

(5) How many crowns are there in £1, £1 10s., £2, £8 10s.,
15s., 10s., &e.?

. (1) How many sovereigns are there in 12, 20, 24, 28, &c.,
crowns ?

(2) How many sixpences are there in half-a-guinea, in half-
a-crown, in a crown, and in three half-crowns ?

(8) Required the number of threepenny-pieces in a half-
crown, in a florin, a crown, and in a half-sovereign.

(4) How many pence are there in ls., in three fourpenny
and five threepenny-pieces, and in two florins ?

(5) How many sixpences in a florin, in half-a-crown, in a
crown, in a half-sovereign, and in a sovereign ?

. (1) Find the value of 15, 18, 14, 20, 80, 24, 85, 100, 200
sixpences.

(2) How many sixpences are there in 1s. 6d., 2. 6d., 8s. 6d.,
10s. 64d., 15s., 17s. 6d., 18s. 6d., &c.?

(8) Find the valudbof 7, 10, 15, 18, 80, 40, 25, 19, 60, 100
half-sovereigns.

(4) How many half-crowns in £1, and in £5?

(6) How many half-sovereigns in 40 crowns ?

G 2
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' NOTATION OF MONEY.

In the next place we have to show how the pounds,
shillings, pence, and farthings are figured, that is, we have
to teach a new notation.

Place on the table a collection of coins used in accounts
containing, say, fwo sovereigns, nine shillings, eight pence,
and three farthings. Bring one scholar from the class and
direct him to separate these coins into heaps, placing the
sovereigns in one heap, the shillings in a second, the pence
in a third, and the farthings in a fourth heap; and secondly
direct him to arrange the heaps so as to have the sovereigns
on the left, the shillings next on the right, then the pence,
and lastly the farthings.

Draw lines between the heaps of coins, thus dividing the
table into four spaces. Similarly draw four columns on the
black-board and write the names over, thus :—

Fourth Third Second First

Place. Place. Place. Place.
o pouids, | Shilings. |  Peneo. | Farthings.

2 \ 9 l 8. | 3

Now how many sovereigns have we in the sovereigns
space on the table? We have fwo, we therefore place the
figure 2 in the sovereigns column. We have nine shillings,
and we write the figure 9 in the shillings column. We
have also eight pence and three farthings, and we write the
figures 8 and 3 in the pence and farthings columns respec-
tively. 0

Here, then, we have in our columns, sovereigns in the
place of thousands, shillings in the place of hundreds, pence
in the place of tens, and farthings in the place of units.
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A figure placed in the second column is not now ten
times the same figure placed in the first column, but only
Jour times, because four farthings make one penny.

Again, a figure in the shillings column is #welve times the
same figure placed in the second or pence column, because
twelve pence make a shilling.

Lastly, a figure in the fourth or sovereigns column is
twenty times the same figure placed in the shillings column,
because there are twenty shillings in one sovereign.

In writing in figures the number two thousands, nine
hundreds, eight tens, and three units, we do not write the
names over ; but in writing two sovereigns, nine shillings,
eight pence, and three farthings, it is necessary to point
out which are sovereigns, shillings, &c., and we do this,
not by writing the names in full, but by writing over the
sovereigns or pounds column the letter £, over the shillings
8., and over the pence d. *

The farthings are not written as farthings with a letter
placed over, but as parts of a penny; we write one farthing,
or one-fourth of a penny, thus, } or ){; fwo farthings, or
one-half of a penny, we write § or }2 ; and three farthings
or three-fourths of a penny, we write § or 3.

Lastly, we discard the use of the lines, but we always
separate the pounds from the shillings, and the shillings
from the pence by some mark, usually the double comma,
thus ,,: and the sum of fwo pounds nine shillings eight pence
and three farthings is written

£ s.'d.
2))9578%

which is read as two pounds nine shillings and eightpence
three farthings.

® These letters are the first letters of the Latin words libra, solidus, and
denarius, the Latin names of Roman coins or sums of money..,
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Note.—The children must now be exercised in the numera-
tion and notation of money until they can read any
sum from the black-board, or write any sum on their
slates from dictation.

Before proceeding to the addition and subtraction of sums
of money, the money tables must be thoroughly mastered ;
and many hours may be well spent in giving oral exercises
on these tables.

EXAMPLES OF ORAL EXERCISES TO BE GIVEN ON THE
MONEY TABLES.

1. How many pence in 16 farthings ? 16 marbles at 4d. each ?
18 oranges at d. each ? 24 eggs at 1d. each? 80 pears at }d.
each ? 48 apples at }d. each ?

2. How many pence in half-a-crown ? in a crown? in half-
a-sovereign ? in a sovereign ? in three half-crowns ?

3. 60d. = 50d. = 94d. =
72d. = 100d. = 74d. =
66d. = 25d. = 56d. =
87d. = 44d. = 82d. =

4. How many shillings are there in a half-sovereign? in a
sovereign? in a £5 note? in a £10 note? in £4? in £8°? in
£9°?

5. 40s. = 110s. = 90s. =
 60s. = 120s. = 50s. =
86s. = 98s. = 184s. =

423, = 105s. = 172s. =

6. Find the value of 19 cards at }d. each; 28 more at 1d. each;
80 more at 2d. each.

7. 8 books at 6d. each? 9 at 7d.each? 12 at 6d. each? 10
at 8d. each ? 7 at 8d. each ?

8. How much will 6 boys earn in a day at 7d. each? 9 boys
at 6d. each ? 7 boys at 7d. each? 9 boys at 8d. each? 7 boys
at 11d. each ? 8 boys at 1s. each ?

9. Find the value of 7 chairs at 8s. each ;. 11 at 11s. each; 9 at
6s. each; 12 at 12s. each. ’
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10. A carpenter earns 9s. per day ; how much will he earn in
10 days ? in 8 days ? in 6 days ? in 11 days ?

11. What does a mason earn per day when he receives £2 2s.
for 6 days’ work ? £8 10s. for 7 days ? £4 4s. for 12 days ?

12. A boy earns $d. per hour; he works 12 hours per day ;
what will he earn in 6 days and in 12 days? A girl earns 5id.
per day ; what is that per week and per month ?

CHAPTER XX,
ADDITION OF MONEY.

A rew simple examples should be worked practically, and
the figuring shown on the black-board.

Example 1.—1I have £1 3s. 91d. in one drawer, 16s. 2}d.
in another, and £1 3s. 3}d. in a third ; how much money
bave I in the three drawers ?

Call up one boy to arrange the coins from the first
drawer in their proper spaces on the table, and place them
in a horizontal line with the sovereign to the left; next the
shillings, and then the pence and farthings. Write the
tigures which represent this line on the black-board in their
P d proper columns, placing pence under pence,
1 sé 9' shillings under shillings, &ec.

1 i Let a second boy arrange the contents of

1 g g 1 the second drawer in a similar manner,

o VX making a horizontal line of coins under the

$ 3 3fE first. Write the figures which represent this

sum on the black-board. Call up a third

boy to perform a similar process with the money in the third
drawer, and write the figures.

Now direct a fourth boy to collect together the farthings
—we have five farthings. The Teacher will change four of
these for one penny. This penny we place in- the second
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space with the other pence. The boy will then collect the
pence; we have fifteen pence. Change twelve of these for
one shilling. Threepence (besides the farthing) are left, and
we place the shilling in the shillings space. The shillings
collected give us twenty-three. Change twenty of these for
a sovereign, three shillings are left. Transfer the sover-
eign to the £ space, and collect. Our result or sum is three
pounds, three shillings, three pence and one farthing. Now
turn to the black-board.

Draw a line under the figures and commence to add, or
collect together, the farthings. The sum is five farthings,
that is, a penny and a farthing. Put down the farthing in
the farthings column. Transfer the penny to the pence
column, and add the pence. The sum is fifteen pence or one
shilling and threepence. Put down the three in the pence
column. Transfer the shilling to the shillings column, and
add. The sum of the shillings column is twenty-three or
one pound and three shillings. Set down the three in the
shillings column. Tranefer the pound to the pounds column
and add.

The total sum is thus £3 3s. 3}d., viz. precisely the same
as we saw when we put the coins together on the table, and
collected and changed them.

It will save time and ensure accuracy if the children are
taught to add the shillings column as in the next example.

Example 2.—A man earns 16s. on Monday, 18s. on
Wednesday, 14s. on Thursday, and 17s. on Saturday; how
much does he earn in the four days P

74+ 44846 = 25 s d.

Set down 5 and carry 2; in other words, set 16 0
down § units of shillings, and carry 2 tens of 18 0
shillings or two kalf-sovereigns. 14 0
24+ 1414141 —6viz.6ten- 17 0
shilling pieces or half-sovereigns; that is, 3 £3~ 5 (

sovereigns. Carry these to the pounds column, —=—==m—
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The children should continue to work practically till the
process is thoroughly understood; and then examples like
the following should be given.

EXERCISES.

1. John bought a pair of trousers for 16s. 8d., a hat for 5s. 9d.,
and & pair of boots for 6s. 74d.; what did he pay for the whole ?

2. I have in my purse 2 sovereigns, 2 half-sovereigns, 2 crowns,
2 half-crowns, 2 florins, 2 shillings, and 2 sixpences; how much
have I in all ?

8. A lady paid the butcher £5 4s. 6d., and the baker £2 19s. 7d. ;
she had £8 14s. 8d. left ; how much money had she at first ?

4. Here is a draper’s bill:—One dress 16s. 9d., one jacket
15s. 7d., one piece of calico 5s. 64d.; find the amount.

5. How much must I pay for the following :—Tea 8s. 64d.,
sugar 4s. 9}d., bacon £1 8s. 6d., eggs 154d., and raisins 103d. ?

6. What do I pay for the following:—A coat £1 16s. 4d., a
waistcoat 17s. 5d., a pair of trousers £1 2s. 9d. ?

7. A tradesman receives from one customer £2 16s. 4d., from
another £7 14s. 64d., from a third 12s, 6d., and from a fourth
£1 0s. 03d. ; what are his total receipts ?

8. How much money must a lady give her servant to pay the
following amounts :—To the butcher £6 7s. 6d., to the draper
£16 14s. 10d., and to the grocer £9 15s. 11}d. ?

9. A young man owes for board and lodging £16 18s. 6d., to
the tailor £11 19s. 7d., and to the shoemaker £5 17s. I1d.;
how much money does he require to pay the whole ?

10. A girl paid 17s. 11d. for dress materials, 5s. 7d. to the
dressmaker, and she bad £2 19s. 11d. left; how much money
had she at first ?

11. A boy in going to a picnic spends in railway fare 1s, 11d.,
in oranges 5d., in ginger-beer 4id., in dinner 1s. 4d., and he
takes home 8s. 6d.; how much money had he when he started ?

12. The secretary of a boys’ ecricket club has £1 19s. 8d. in
hand ; can he purchase and pay for the following :—Bats 19s. 6d.,
balls 7s. 11d., wickets 6s. 9d., and gloves 5s. 6d. ?:
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18. A farmer bought four cows for £25 13s. 6d., £18 10s. 9d.,
£27 11s. 4d., and £19 18s., and carried home in his purse 5 sov-
ereigns and 5 half-sovereigns ;- how much money had he before the
purchase ?

14. I gave a tailor money to pay for a coat £2 12s. 6d., for a
waistcoat 16s, 9d., and for a hat 15s. 6d.; he gave me 15s. 84.
change ; what money did I give him ?

15. If I spend £129 17s. 9d. in a year, save £36 15s., and give
away £9 16s. 4d., what is my income ?

16. I have 1B5s. left after paying away the sums of £2 9s. 4d.,
£1 8s. 8d., and 11s. 1}d.; how much money had I at first ?

17. A cabinet-maker charges for a sofa—materials £2 19s. 4d.,
labour £1 10s. 6d., and profit 17s. 6d.; for how much does he
sell it ? .

18, How much will it cost to clothe a boy if his coat costs
19s. 8d., his trousers 11s. 9d., his waistcoat 5s. 6d., his shirt
3s. 9d., his stockings, collar, and gloves 7s. 84d., his boots
6s. 9d., and his cap 2s. 7d. ?

19. A merchant receives on Monday £49 17s. 6d., on Tuesday
£75 18s. 8d., on Wednesday £68 15s. 4d., on Thursday
£56 17s. 8d., on Friday £65 1l1s. 11d.,, and on Saturday
£96 19s. 8d.; what are his week’s receipts ? '

20. A chest of tea was bought for £6 17s. 11d., and sold at a
profit of £1 19s. 10d. ; for how much was the chest sold ?

21. A gentleman left by will to his widow £3,472 19s. 11d.; to
each of his two sons £1,050 10s. 6d.; to each of his two
daughters £596 Ts. 6d., and to his servants £100; how much did
he leave in all ?

22. Add £876 15s. 9}d., £109 16s. 11id., £350 18s. 43d.,
£19 0s. 104d., and £1,040 15s. Tid.

28. Find the value of £204 18s. 9}d. 4 £760 155 b5id. +
£606 5s. 104d. 4 17s. 114d. 4+ £104 18s. 81d.

24. Find the sum of £8,090 17s., £4,069 17s. b5d.,
£9,607 19s. 93d., £657 16s. 6}d., £864 1bs. 53d., and
£1,069 13s. 84d.
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CHAPTER XXI.
SUBTRACTION OF MONEY.

IntrRODUCE the subject of Compound Subtraction by easy oral
examples, to be afterwards worked practically.

Thus :—(1) If I spend ls. 4d. out of 2s. 3d. how much
shall T have left ?

Place 2 shillings and 3 pence on the table, and ask a boy
to pay away the 1s. 4d. from it, and thus elicit from the class
that we must change one of the shillings to enable us to make
the payment. :

() I give half-a-crown to pay for a cap at ls. 9d. what
change ought I to receive ?

In this example we must change the half-crown for a
shilling, a sixpence, and 12 pennies.

Having established the principle of ckanging money, give
more difficult examples for practical solution, and to be
figured on the black-board.

Example 1.—I have two pounds (viz. sovereigns), twelve
shillings, three pennies and two farthings in my drawer;
from this I have to pay £1 13s. 83d.; how much money shall
I have left ?

Place the drawer containing the coins on the table, and
call upon one scholar to take out £1 13s. 83d. Of course
the boy fails to do this, and the class will see that he cannot
do it without changing some of the coins.

Direct another boy to assort the coins and place them in
their proper spaces on the table,as ¢ , 4
directed in additioh of money. 9 19 31 minuend
Write the figures which represent 1 713 83 subtrahend
the sum of money in hand on the — o— .
black - board, ang under it the Mdlﬂ'erence
amount to be subtracted. Call a 2 1% 3% proof.
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third boy to do the subtraction on the table, and a fourth to
write the figures, which show the working, on the black-board.

First take away three farthings; that is impossible, for
we have only two farthings. What is to be done? Many
boys will at once suggest that we must change one of the
pennies to farthings ; do this, and we have six farthings; we
take three farthings from six farthings, and three farthings
remain. Let the sign for three farthings () be written on
the black-board under the line.

Secondly, take away eight pennies from two pennies; we
must change one of the shillings to pennies, giving us four-
teen pennies; take away eight; six pennies remain; place
the figure 8 under the line in the pence column.

Thirdly, take away thirteen shillings from eleven shillings.
We can’t. Change one sovereign to shillings, this gives us
20 4 11 = 31 shillings. Thirteen from thirty-one leaves
eighteen. Set down the 18 in the shillings column.

Lastly, we have to take away one pound, which we can do
as we have one sovereign left on the table.

Now if we put back the money we have taken away it is
quite clear that we shall make up the sum we had at first.
Our original sum from which we had to subtract is called the
minuend, the sum to be subtracted is the subtrakend, and what
we have left after subtraction is the remainder or difference.
Hence if we add the subtrahend to the difference we get the
minuend.

This gives us a method of showing or proving that our
working is correct.

When the children are thoroughly conversant with the
changing or ¢ borrowing " they should be directed to sub-
tract from the four farthings or twelve pence or twenty
shillings defore they are added to the farthings, pence, or
shillings in the minuend. The principle may be shown in
this way :

I have a shilling and four pennies in my purse, I wish to
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pay 9d. for a railway-ticket; how shall I pay? I shall
hand the booking-clerk the shilling (but not the four pen-
nies), he will subtract 9d. from the shilling and hand me
back 3d., which, added to the 4d. I had before, gives me a

remainder of 7d. after paying my fare. d. .
Now figure this on the black-board: 9d. from 1 4
4d. we cannot, we therefore change the shilling to 9
12d.; 9d. from 12d. leaves 3d., which added to the — 7
4d. gives 7d. as the remainder or difference.

Example 2.—Take 3s. 6d. from £5. Here we have to
take 6d. from nothing, and we have also no
shillings to change. 'We must change one £ d.
of the sovereigns to 20 shillings, and then 5 0
one of the shillings (leaving 19 shillings) to 6
12 pence. We can now subtract the 6d. 416 6
from 12d. and the 3 shillings from the 19
shillings, and we have 4 sovereigns 16s. and 6d. left.

wOeo

EXERCISES.

1. I have £8 2s. 9d. in my purse, if I buy a dress for £1 11s.
61d., what money shall I have left ?

2. T go out with £3 6s. 8d. in my pocket, when I return I have
only £1 18s. 4d. ; how much have I spent ?

8. A grocer buys sugar for £6 19s. 4d. and sells it for £7 8s. 1d.;
what are his profits ?

4. A company of singers visit a town and at their entertainment
take £40 Ts. 8d. ; their expenses are £15 18s. 9d.; what amount
do they clear as proﬁt ?

5. A man bought a cow for £80 and sold it for £27 16s. 6d. ; did
he gain or lose, and how much ?

6. A farmer bought a horse for £50 12s. 6d. and sold it for
£61 18s. 8d. ; did he gain or lose, and how much ?

7. A tenant owed me £50 for rent, he paid me £29 18s. 4d.;
how much has he still to pay ?

8. A boy had a sovereign given him ; after spending 7s. 5{d.,
how much had he left ?
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9. My taxes last year amounted to £17 10s., this year they
amount to £1 11s. 6d. less ; what do I pay this year ?

10. I start on a tour with £15 in my pocket; if I spend
£18 17s. bd., how much money have I left ?

11. How much must I add to £4 18s. 6d. to make it £5 ?

12. I paid 8s. 63d. for a necktie ; what change did I receive ont
of £5°?

18. How much must be added to £818 10s. to make it
£400 0s. 8d. ?

14. I lost £1 16s. 4d. in selling a’ cask of butter which cost
£5 8s. 8d. ; for how much did I sell the butter ?

15. I gave a tradesman a ten-pound note to pay a bill of
£8 17s. bd. ; what change did he give me ?

16. By how much is four guineas greater than £3 14s. 8}d. ?

17. When I have spent £89 19s. 11d. out of £100, what money
have I left ?

18. I paid £794 10s. 6d. for two houses; one of them cost
£379 12s.; what was the price of the other ? '

19. A man wishes to buy a house for £500; he has only
£875 12s. 6d. ; how much more money does he require ?

20. What sum must be subtracted from £10,000 to leave
£989 16s. 4d. ?

21. How much must be added to £375 6s. 8d4. to make £400 ?

22. I paid 104d. for writing paper ; how much change did I
receive out of £1 ?

23. How much greater is £886 18s. 4d. than £786 19s. 0}d. ?

24. A merchant bought goods for £757 15s. 7d., and sold them
for £904 16s. 84d.; what was his gain ?

EXERCISES IN ADDITION AND SUBTRACTION OF
MONEY.

1. A horse-dealer paid £85 for one horse, £45 10s. for a second,
and for the third 10 grineas more than for the first ; what did he
pay for the three horses ?

2. A merchant bought wine in France for £75 11s. 6d. ; he paid
£19 5s. 6d. duty, and £8 Ts. 6d. carriage; he sold the whole in
England for £148 8s. 8d.; how much did he gain ?
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8. A lady paid two bills of £3 3. 4}d., and £4 17s. 2d. out of a
ten-pound note ; what money had she left ?

4 A gentleman bought a horse for £50; it cost him 12s. 6d
railway carriage, £2 8s. for six weeks’ stabling, and £2 14s. for six
weeks’ hay and corn ; he afterwards sold the horse for £70 ; what
was his gain ?

5. My father gave me a guinea bidding me give my brother a
crown, and 8s. 6d. each to my two sisters ; what money had I for
myself ?

6. A butcher bought two sheep for £4 8s. 6d.; he sold one for
£2 15s. 6d. and the other for £2 18s. 9d. ; how much did he gain?

7. I paid £18 Ts. 5d. for 8 parcels; the first cost £3 17s. 6d.,
the second £4 15s. 7d.; what was the price of the third ?

8. A boy saved £2 6s. 9d. last year, and £4 Ts. 6d. this year ;
how much more money does he want to make £15 ?

9. A farmer paid £215 6s. 8d. for one flock of sheep, and
£300 10s. for another; how much money has he left out of
£600 ?

10. A girl went to a draper’s with £5; she bought a dress for
17s. 6d., and a jacket for 16s. 5d.; what sum had she left ?

11. A boy had £6 8s. 11d. in the savings bank; he took out
£1 Bs. 7d. at one time, and £2 14s. 8d. at another ; how much has
be still in the bank ?

12. I have the following bills to pay: the butcher £8 Ts. 53d.,
the grocer £2 19s. 4d., the baker £1 4s. 11d., the milkman
6s. 11d., and the butterman £1 19s. 94. ; how much money shall
I have left out of £12 ?

13. A house and furniture were bought for £797 10s.; the price
of the furniture was £203 12s. 6d., what was the price of the
house ?

14, What was the cost price of a chest of tea when it sold for
£7 8s. 9d., giving a profit of £1 16s. 1d. ?

15. How much must be added to £474 8s. 6d. and £219 6s. 5d.
to make £948 1s. 11d. ?

16. A man has deposited in a bank the following sums of
money : £694 10s., £827 15s. 9d., £892 16s. 5d., and £547 6s. 8d. ;
how much more will he have to deposit before he has £5,000 in
the bank ?
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17. Find the value of £64 17s. 53d.+ £82 18s. 10}d. 4 £72 5s. 6d.
—£127 16s. 113d.

18. Find the value of £65 17s. 8d.—£18 8s. 11d.4-£27 8s. 4d.—
£15 8s. 4d.

CHAPTER XXII.

REDUCTION.*

THE children have already learnt how to change coins of
one denomination to another: for instance, pence to shillings
and shillings to pence, shillings to pounds and pounds to
shillings, &c., but it will perhaps be best to introduce the
subject of “ Reduction ”’ somewhat as follows :—

I wish to give twelve boys 2d. each ; I have a florin but
no pennies; what must I do to enable me to give the pence?
I must change the 2s. to 24 pennies, and then I can give
each boy two.

Instead of the word change, we use the word REDUCE, and I
might have said, “I must reduce the 2s. to 24 pennies.”

If I wish to give a halfpenny each to 48 boys out of the
florin, I must again change the pennies to halfpennies;
here I have still further reduced.

Again, T have taken this morning 240 pence as school
fees. I don’t want to carry so many coppers home with me,

¢ Only such simple reduction is here contemplated as will enable the
scholars to answer such questions as:—¢ Add together 100 shillings, 100
pence, and 100 farthings.” ¢ From 1,000 shillings subtract 1,000 farthings.”
“ Take 1,000 pence from £3 7s. 6d.,” which are often given in the examination
of Standard IIL.
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will some boy change them for me? What will the boy
change the 240 pennies for? For 20 shillings, and the 20 -
shillings he may again change to one sovereign. This
changing is also called Reduction. I may have said to the
boy, ¢ Go and get 240 pennies reduced to 20 shillings, and
then the 20 shillings to one sovereign.”

Let us work these examples on the black-board. In the
first case I have to reduce 2s. first to pennies and then to
halfpennies. 9 shillines

Thereare 12 pennies to every shilling, and 12 °
I must therefore multiply the 2 shillings by —
twelve, this gives us 24 pence. There are 24 pence
two halfpennies in a- penny, and I therefore 2
multiply the 24 pence by 2, and this gives 48 halfpence.
us 48 halfpence. 4 =

In the second case T have to reduce 240 pence to shillings,
and then to pounds. 12 of the pennies
make up one shilling, I must therefore 12)240 pence
divide by 12 to find the number of shil- ~ 20)20 shillings
lings, and this division gives me 20 shil- 1 pound.
lings. : -

20 shillings go to every pound, I therefore divide by 20 to
reduce to pounds, and the result is one pound.

We have already, in subtraction, been working the first
kmd: of reduction, and in addition the second kind of reduc-
tion.

For when we borrowed £1 we reduced it to 20 shillings,
and when we borrowed 1s. we reduced it to 12 pence. And
so in additicn, the sum of the farthings column we reduced
to pence, the sum of the pence column to shillings, and the
sum of the shillings column to pounds.

The first of these kinds of reduction is called Descending
Reduction, because we reduce coins of a kigher value to coins
of a lower value. The second is called Ascending Reduction,
because we reduce coins of a lower to ceins of a higher value.

H
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Example 1. (Descending Reduction.)—Reduce £1,000
to pence.
1000 pounds
20
20000 shillings
12
Ans. 240000 pence.

iy

Example 2.—Reduce 4s. 93d. to farthings.
s d.
4 93
12
57 pence
4
Ans. 231 farthings.

In Example 2, after changing the 4s. to 48 pence by multi
plying by 12, we add the 9d., muking 57 ; then, having
reduced the 57 pence to 228 farthings, we add in the 3
farthings, making 231 farthings.

Example 3. (Ascending Reduction.)—Reduce 40,427
farthings to pounds.
4)40427 farthings
12)10106 pence and three farthings over
20)842 shillings and 2d. over
" 42 £ and two shillings over.

Ans. = £42 2s. 23d.

Example 4.—From 1,000 farthings subtract 15s. 3}d.

4)1000 farthings £ s d
12)250 pence 1 0 10
20)20 sh. and 10d. over. 15 8%

=ﬁ 0s. 10d. Ans. 5 6}
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EXERCISES.

1. How many pence are there in 5 shillings, in 15 shillings, in
12 shillings, and in 815 shillings ?

2. How many shillings are there in 86 pence, in 48 pence, in
96 pence, and in 720 pence ?

8. How many shillings are there in £5, in 1 £10, and in £165?

4. How many pounds are equal in value to 20s., to 85s., to 65s.,
to 140s., and to 8,010 shiilings ?

5. How many pounds are equal to 156s. + 187s.?

6. How many shillings are equal to £35 4 £217 + £40?

7. How many sixpences are there in 45s. 4+ 186s. 4 250s. ?

8. How many pence are there in 15 4 14 + 147 4 189
sixpences ?

9. How many pence are there in 25 pence 4+ 106 shillings +
17 sixpences ?

10. How many shillings in 100 sixpences + 250 sixpences 4
780 sixpences ?

11. How many shillings are there in 24 sixpences 4+ 182 pence
+ 85 sovereigns ?

12. Find the number of pounds in 220 shillings 4 840 six-
pences and 240 pence.

18. Reduce 816 shillings and 5 pence to pence.

14. Add together 27, 84, 820, and 165 farthings, and give the
answer in pence.

15. How many half-crowns in £1, in £8, in £5, and in £100 ?

16. Add together 70 shillings, 82 half-crowns, and 182 pence.

17. One bag contains 75 shillings, a second £75, and a third 75
pence ; what amount of money is there in the three bags ?

18. How many shillings are equal in value to 12 fourpences,
and also to 185 fourpences ?

19. Subtract 100 threepenny-pieces from 100 fourpenny-pieces.

20. Take 215 pence from 16 half-crowns.

21. What is the difference in value between 860 half-crowns
and 50 sovereigns ?

22. From 1,000 farthings subtract 100 pence.

28. Take 100 pence from £100. -

24. Take 1,000 farthings from £3 0s. 11d.

H2
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25. From 1,000 farthings subtract 16s. 93d.

26. How many times ean you subtract 8s. 5id. from 18s. 10d. ?

27. How much greater is £150 than 150 farthings ?

28. What is the difference between 27 half-crowns and 520
farthings ?

29. Which is the greater, and by how much, 1,040 threepenny-
pieces or 1,000 fourpenny-pieces ?
. 80. What remainder will you have after subtracting £1 5s. 9}d.
three times from £5 8s. 1d. ? ‘

CHAPTER XXIII.
EXAMINATION PAPERS.

Stanparp III.

I

1. From £1 17s. bd. subtract 19s. 54d.

2. A bag of nuts contains 10,000; how many smaller bags
each containing 86 can be filled from it, and how many nuts.
remain towards filling another bag ?

8. I have £816 8s. 43d. in the bank; how much more must I
deposit to make the sum £500 ?

4. I paid 8s. 4}d. for cheese, 2s. Td. for tea, 1s. 9d. for sugar,
and 15s. 83d. for bacorf; what sum have I left out of £5 ?

II.

1. Take £8 17s. 2}d. from £5 2s. 83d.

2. If a tank holds 8,266 gallons of water, how long will a
household be consuming it at the rate of 28 gallons per day ?

8. After paying.two bills, one of £1 8s. 5d. and another of
£2 19s. 6d., I have £5 19s. 10d. left in my purse; how much
money had I at first ?.
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4, A dealer gained £15 17s. 9d. by selling two cows for £70,
what did they cost him ?
: L.

1. What is the difference between £471 18s. 5d. and £470
19s. 63d.?

2. If 1,691 trees are planted in 87 rows, how many trees will
there be in each row ? If 9 trees from every row die, how many
will be left ?

8. I spent in one day 15s. 9d. railway fare, 8s. 6d. for dinner,
1s. 9d. for tea, 2s. 9d. cab fare, and bought goods to the amount
of £8 18s. 4d.; what sum of money did I spend, and what
remained out of £7 ?

4. Add together £50, 50 crowns, 50 shillings, 50 sixpences, and
50 pence.

.

1. Subtract £1,201 17s. 2d. from £5,004 8s. 1d.

2. How many baskets of oranges, of 48 each, ¢can be filled from
8 boxes, each contammg 240 oranges ?

8. A man earns in four different weeks, £8 1s. 8d., 24 9s. 8d.,
£2 16s. 8d.,and £8 19s. 4d.; if he spends £3 per week how much
does he save in the four weeks ?

4. What sum should be added to £1 8s. 4d. 4 £4 19s. 7d. +12s
9d. 4 1s. 83d. to make it £10 10s,

V.

1. Find the value of £47 18s. 93d.+£26 15s. 03d.4£19 0s. 6}:1
less £82 17s. 9d.

2. Divide 14,852 pence equally among 48 persons.

8. I have saved £89 18s. 6d. ; how much more must I save £o
make £50?

4. A waistcoat cost 15s. 4d., a pair of trousers 7s. 6d. more than
the waistcoat, and a coat as much as the waistcoat and trousers
together ; what was the cost of the suit ?

VI

1. Take £27 15s. 2d. from £88 6s. 6d, three times.
2. Divide a piece of land contgining 1,016 acres into 4 equal
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parts ; then divide each part into 127 gardens of equal size, and
say how many acres there will be in each garden.

8. If £3 7s. 10d. be added to itself three times, by how much
will the sum exceed £10 ?

4. A farmer bought 8 cows for £66; after keeping them a
month he sold them for £70; during this month the milk of each
cow sold for 8 guineas, and the cost of keep for each was 2
guineas ; what did the farmer gain ?

VII,

1. Take £27 15s. 2d. from the sum of £190 16s. 8d. and
£1,000 0s. 103d.

2. Eight boys enter into partnership with their marbles, agree-
ing to divide equally the marbles they win ; they began play with
256, and won 128 ; what v.as each boy’s share ?

8. What is the difference between £6 and 6s., and also between
£1,000 and 1,000 shillings ?

4. For what must I sell a horse which cost me £85 to make a
profit of £10, after keeping it for 15 days at the rate of 2s. per
day ?

v,

1. What is the difference between £46 19s. 4d. added to itself,
and £89 2s. bd. added to itself ?

2. There are 4,840 yards in an acre ; divide two acres into 50
equal plots of building land; how many yards will each plot
contain ? )

8. What is the value in shillings of 16 half-crowns 4 4 crowns
4 20 threepences ?

4. A builder andertakes to build a cottage for £250; when it
is half finished the builder finds the cost of the half to have been
£156. If the second half cost as much as the first, how much
will the builder lose by the transaction ?

IX.

1. From £100 sabtract £89 1s. 14d.,

2. A twopenny paper of pins contains 125; how many such
papers can be made up out of a packet of 2,125 ?

8. A man’s income in one year was £815, and his expenses
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$£206 10s. 94.; the next year his income was £408 and his
expenses £294 18s. 9d.; how much does the man save in the
two years ?

4. An apple-tree has 1,892 apples on it, 196 fall off and are
sold at 4 a penny, the remainder are sold at 2 a penny ; what sum
was received for the whole ?

X.

1. From 1,000 pence subtract 1,000 farthings.

2. If 85 persons can be conveyed in one carriage, how many
earriages will be required to convey 5,040 persons ?

8. A grocer bought four casks of sugar for £8 14s., £8 17s.,
£8 12s., and £8 19s. 5d. respectively ; he sold the whole at a loss
of £1 19s. 4d. ; for how much did he sell ?

4. What does a pudding cost which has in it eggs to the value
of 43d., flour 53d., raisins 113d., currants 83d., and suet 5id. ?

XIL :

1. Add the difference between £100 and 100 shillings to the
difference between 100 shillings and 100 pence.

2. There are 8,840,000 people in London ; how many houses
will they require if 20 people live in 8 houses ?

8. 12,500 people are admitted to a féte held in a field. If the
entrance fee is 6d., how much money is taken ? If the expenses
are 10 guineas, what are the profits ?

4. I gave a boy a sovereign to get change ; he lost half-a-crown,
a sixpence, and a fourpenny-piece ; what did he bring back ?

XII

1. After subtracting £5 11s. 11d. three times from £17 2s. 14d.
what is the remainder ?

2. An army of 120,250 men is landed in an enemy’s country by
means of 650 boats each making 5 journeys; how many men were
conveyed by each boat ?

8. Three houses are bought for £800 ; one is sold for £120 15s.
8d., and a second for £817 9s. 6d.; for how much must the
third be sold so as to avoid any loss ?

4. John has in his money-box 2 crowns, 8 half-crowns, 15
shillings, 18 sixpences, and 16 pence; William has in his box 6
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half-crowns, 18 shillings, 19 sixpences, 4 threepenny-pieces, and 5
pence ; which box contains the most money and by how much ?

xmr.

1. Find the value of £147 2s. 114d. + £6,047 8s. 93d. 4 £2,600
8s. 113d. + £27 16s. 93d. 4+ £720 12s. 53d. — £5,009 19s. 61d.

2. How many 58-lb. parcels can be made out of 7 casks of
sugar each containing 871 1bs.? '

8. A labourer earns 18s, per week for three weeks; he saves
2s. 6d. the first week, 8s. the second week, and 4s. 6d. the third;
what does he spend, and what does he save in the three weeks ?

4, A farmer sold a horse for £45, and a cow for £25 10s. He
bought with the money a cart for £16 10s., and paid a bill of
£15 18s. 6d.; what money did he take home ?

" m.

1. Add £100, 100s., 100d., and 100 farthings, and subtract
10,000 farthings from the sum. .

2. Four coal-trains, each consisting of 19 equal-sized trucks,
carry 684 tons of coals; how many tons of coals are there in each
truck ?

8. A woman carrying 804 eggs to market broke 48; how
much did she gain if she bought the whole at 1d. each, and sold
.what remained at 2d. each ?

4. I have 12s. 6d. left after paying the following bills : Butcher,
18s. 9d., grocer £2 bs., baker £1 10s. 53d., fishmonger 8s, 5d., and
the milkman 53, 9d. ; what money did I take with me ?

CHAPTER XXIV.
MULTIPLICATION.

MurtipLicaTiON of money, like simple multiplication, is
simply a short method of adding equal quantities.

Example 1.—A man earns £1 6s. 8. per day, how much
does he earn in a week P
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By Addition. By Multiplication.
£ . 4 £ & 4
1 6 8 "1 6 8
1 6 8 6
1 6 8 £ 0 0
1 6 8 ) em .,
1 6 8
1 6 8

0 o

£8

The multiplier is always placed under the pence column,
and as in 8imple multiplication we commence to multiply the
figure on the right-hand side.

84. X 6 — 48d. == 4s. -Set down 0 in pence column,
and carry 4 to be presently added to the shillings column.

6s. X 6 = 36s. d6s. + 4s. — 40s. = £2. Set down
0 in the shillings column, and carry 2 to be presently
added to the £’s column.

£l X 6 = £6. £6 + £2 = £8. Set down 8 in the
£'s column.

Example 2.—A grocer bought nine chests of tea at £3
16s. 84d. per chest; what did he pay. for the whole?

£ s d.
3 16 8%
9
3¢ 10 43

2 far. X 9 = 18 far. = 44d. Set down }d. and carry 4.
8d. X 9 ="72d. 72d. + 4d. = 76d. = 6s. and 4d. Set
down 4d. in pence column and carry 6s.

16s. X 9 = 144s. 144s. + 6s. = 150s. 150s. —
£7 4 10s. Set down 10s. in the shillings column and carry
£7,

£3x 9 = £27. £27+ £7 = £34. Set down £34 in
the £’s column.
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Example 8.—What is the value of 54 tons of coals
-at £1 17s. 5d. per ton P
It is not easy to multiply by 54 in one line, we therefore
multiply by the factors of 54, viz. 6 and 9.

£ s d
54 =6x%x9 1 17 5 valueof1l ton
6
11 4 6 » 6 tons
____9
101 0 6 , 04 tons,

The value of each product should always be written at the
side.

Example 4.—If one sheep is worth £2 7s. 9d., what is
the value of 79 sheep P ‘

In this example we have to multiply by 79, but 79 has no |
factors. We must therefore multiply first by a number
neur to 79 which can be factored, and then find the value of
the remainder. Thus 8 X 9 = 72. So we find the value of
72 sheep and then of the remaining 7 sheep, and add, thus:—

£ & d £ s d
2 7 9 val of 1sheep 2 7 9 val of 1 sheep
8 7
920 » % » 6148, 7eheo
171 18 0 »w 12
£ s d
171 18 0 val. of 72 sheep
16 14 8 , 7 ,
188 12 8 , ™ ,




MTULTIPLICATION OF MONEY. 107

It shortens the number of figures to be written if we
multiply by 7 without making a separate sum. Thus:—

£ s d
2 7 9 x7
8
19 2 0 value of 8 sheep
9
171 18 0 w 12,
16 14 38 w1
188 12 3 T

Example 5,—What is the value of 432 sacks of wheat
if each sack is worth £2 7s. 94d.?

In this example we have to multiply by 432. Now
432= 6 X 9 X 8, and we may multiply by these factors in
succession, thus :—

£ s d
2 7 9% value of 1 sack
—
14 6 9 6 sacks
9
129 0 9 , 64
8
1032 6 0 , 432 ,,

It is not easy, however, to find the factors of high
numbers, and the following method will be found more
convenient when the mrultiplier exceeds 150.

432 = 400 430+ 2

And we find the value of these separately, and then add
the products together.
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1st.—400 sacks at £2 7s. 91d.
400 = 10 x 10 X 4

£ s d
2 7 9%
10
23 17 11 wvalue of 10 sacks
10
238 19 2 » 100
' 4

956 16 8 » 400

2nd.—30 sacks at £2 7s. 93d.
£ s d

2 7 9%
10

23 17 11 value of 10 sacks
3

71 13 9 » 30
3rd.—2 sacks at £2 7s. 93d.

£ s d
2 7 9
2
4 15 7 value of 2 sacks
£ s d
955 16 8 value of 400 sacks
71 13 9 ’ 30
4 15 7 » 2,
1032 6 0 ”» 432 »

e ——— S—

Tt will be seen that in finding the value of 400 sacks,and also
the value of 30 sacks, we in.each case first found the value of
10 sacks, that is, we found the value of 10 sacks twice over..

By placing the multipliers for 30 and 2 at the side of the




MULTIPLICATION OF MONEY. 109

multiplicand we avoid this, and considerably shorten the
number of figures to be written. Thus:—

£ s d
2 7 9} (2) valueof 1 sack
10

28 17 11  (3) ,, 10 sacks

10
28 19 2, 100
4 S
9556 16 8 » 400
71 13 9 » 380
4 15 7 Y 2 ”»
1032 6 O s 432 .,

Nore 1.—The teacher should strive to give the children an
intelligent knowledge of the processes above described,
and practice should be given in short methods of ob-
taining the required products, as a test both of the intel-
ligence of the scholars and the accuracy of their work.

Example 6.—Multiply £4 3s. 73d. by 399.
It is much easier in this example to multiply by 400 and

tubtract one, than to multiply by 399.

lst Method (multiplying by 399).

£ s d
4 3 7% 9
10
41 16 8 (9 10 times the multiplicand
10 :
418 2 6 00 ”
3
1264 7 6 300 ,, ”
376 6 3 .90, »
37 12 7% 9 ”»

1668 6 4} 399 ,,

»
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2nd Method (multiplying by 400 and subtracting one).

£ s d
4 3 73 (1)
10
41 16 3 10 times the multiplicand
10
418 2 6 100 » ”»
4
1672 10 0 400 » ”
4 3 1, ,
1668 6 4‘} 399 ” »»

Norr 2.—In multiplying by 12 call the pence shillings;
set down in the pence column the pence derived from
the farthings (if any) and carry the shillings.

Thus :—
£ s d
10 93
12

6 9 8

12 farthings = 38d. Set down the 3d. in the pence
column and carry 9.

Of course the reason for this is that 9 X 124. is the same as
124. X 9orls. X 9 = 9s.

Note 3.—In multiplying the shillings by 10 call the shil-
lings half-sovereigns, and reduce to sovereigns by
dividing by 2.

Thus :—

£ s d.
13 73
10

6 16 3
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20 farthings = 5d.

7d.X10 =70d. 70d.45d. = 75d. = 6s.34. Set down 3d.
and carry 6s. 13 half-sovereigns = £6 10s., and £6 10s. +
6s. = £6 16s. Set down 16s. and carry £6 to the £'s

column.
Nore 4.—In multiplying the shillings by any number except
~ 10 proceed thus :—

£ s d
18 8
8

79 4

8d. x 8 = 64d. = &s. 4d. Set down 4d. and carry 5s.
8s. x 8 = 64s., 64s. + 5s.= 69s. Bet down 9s. and carry
6, viz. 6 half-sovéreigns; 1 X 8 =8, viz. 8 half-sovereigns; and
6 half-sovereigns + 8 half-sovereigns = 14 half-sovereigns,
or £7.

EXERCISES IN MULTIPLICATION OF MONEY.

1. Find the cost of 7 tons of coals at £1 6s. 6d. per ton.
2. If 1 spend £245 10s. 6d. in & year, how much shall I spend
in 6 years ?
. If a boy earns 1s. 6d. a day, what does he earn in a week ?
. What will be the cost of 4 dinners at 3s. 9d. each ?
. If 1 1b. of tea cost 2s. 11d., what will 9 lbs. cost ?
. A lb. of butter costs 1s. 114d., what will 11 lbs. cost ?
. Find the value of 16 yards of calico at 5id. per yard.
. Find the value of 9 boxes of raisins when each box cost
£2 19s. 64d.
9. Whatis the cost of 12 sacks of potatoes at 16s. 7d. persack ?
10. Cubbages are 14d. each; what is that for 4 dozen? -
11. What is the price of 8 yards of ribbon at 1s. 74d. per yard ?
12. Find the value of 12 sheep at £2 5s. 104d. each.
18. A man earns £1 10s. 6d. in a week; what does he earn in
11 weeks ?

DD
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14. What will 8 bushels of beans cost at 7s. 6}d. per bushel ?

15. What money will pay 18 men’s weekly wages at 18s. 6d.
a week ?

16. What money does a master require to pay 7 men for 6 days
at 8s. 9d. a day ?

17. A farmer sold 84 sheep at £2 1s. 6d. each; what money did
he receive ?

18. Find the rent of a house and garden for 89 weeks at 18s. 64.
per week.

19. What will a man earn in 97 days if he gets 4s. 63d. a day?

20. Find the cost of 27,000 cubic feet of gas at 4s. 8d. per
thousand.

21, Find tte value of 7 dozen of wine at 8s. 6d. per bottle.

22. A gentleman bought 250 acres of land at £76 8s. 6d. per
acre ; find the total cost.

28. What will be the cost of 215 gallons of wine at £1 18s. 63d.
per gallon ?

24. Calculate the amount of wages earned by a man in 176
weeks at £2 9s. 10d. per week.

25. A tradesman makes a profit of £12 19s. 8d. a week ; whst
will he gain in a year ? (52 weeks.)

26. What must I pay a butcher for 87 lbs. of beef at 103d.
per Ib. ?

27. 1 spend daily 12s. 9d. ; what will this amount to in a year?
(865 days.)

28. What will be my income for a year at £1 8s. 9d. .per
day ? (818 days.)

29. How much rent has a farmer paid in 19 years, who has
paid £156 12s. 9d. a year ?

80. What will the fees of 56 pupils amount to in a year, at the
rate of 29s. 6d. each quarter ?

81. Find the cost of 17 dozen oranges at 1}d. each.

82. A boy earns 1s. 4d. a day, and his father 5 times as much;
what amount do they together earn:in a year ? (818 days.)

83. Find the cost of material to make 6 suits of clothes, if
each suit takes 5 yards at 17s. 8d. per yard.

84. What must I pay for a library of 856 books, if each book
costs, on an average, 8s. 7d. ?
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85. If 8 thousand feet of gas are consumed in & day, what will
this cost in a year at 8s. 7d. per thousand feet ?

86. Find the value of 25 dozen cocoa-nuts at 4s. 5d. a dozen.

87. What will 16 dozen cocoa-nuts cost at 83d. each ?

88. Caleulate the cost of 615 lbs. of tea at 8s. Td. per lb.

89. A man earns £270 a year; he pays 9d. in the £ as taxes;
by how much is his income lessened ?

40. What should & farmer receive for 819 cows, each being
worth £81 18s. 6d. ?

41, Find how much a boy earns in 818 days who gets 7id.
a day?

42. What sum of money is 569 times as great as £2 19s. 7d. ?

48. What will be the cost of 850 pairs of kid gloves at 2s. 9d.
a pair ?

44. What must I pay a mechanic for working 287 hours at 61d.
per hour ?

45. What will a farmer receive for 7 score sheep at £2 12s. 3d.
each ?

46. How much will e draper charge for 187 yards of calico at
4}d. per yard ?

47. Find the wages o 86 men for 5 days at 2s. 5d. each per
day.

48. What money shall I require to pay for 17 railway shares
at £83 11s. 6d. per share ?

49. What will be the income-tax on £156 at 5d. in the £ ?

50. If I give away 8d. out of every £ of my yearly income, and
I have £250 a year, what amount do I give away ?

CHAPTER XXV.
DIVISION.

Division of money, like simple division, is a short method

of working subtraction.
I



114 DIVISION.

Example 1.—To how many boys can I give 44. out of
1s. 4d.? '

By Subtraction. By Division.

s d.

1 4 4d.)16d.
4 1st boy T4

I 0 remainder -

_ 4 Z2ndboy We cannot divide 4d. into

8 remainder 1s. without redueing to pence.
4 3rd boy 12d. + 4d.=16d. 16d. = 44.

"4 remainder =4,
4 4th boy

T Ans. 4 boys.

Nore.—We can divide 16d. by 4d., because this expression
means, into how many times 4d. can we divide 16d.
But we cannot multiply 16d. by 4d., because that would
mean 16d. taken 4d. times, which is absurd.

Example 2.—Divide £11 16s. 63d. equally among 5
persons.
£ s d
5)11 16 63

2 7 8%

£11+ 5= £2 and £1 over: set down £2 and carry £1.

£1 = 20s., and 20s. 4 16s. = 36s.

36s. + 5 = T7s. and 1s. over : set down 7s. and carry ls.

1s. = 12d., and 12d. 4 6d. = 18d.

18d.+ 5 = 3d. and 3d. over : set down 3d. and carry 3d.

3d. = 12 farthings, and 12 farthings+ 8 farthings = 15
farthings.

15 farthings <+ 6 = 3 farthings =3d. : set down 2d.

Example 3.—A man earns £67 4s. 94. in 36 weeks, how

much does he earn per week ?
In this example we have to divide by 36 ; the factors of
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36 are 6 and 6, or 12 and 3; and we may divide by these

factors as in simple division, thus :—

£ s d
6)67 4 9
6)11 4 1}

1 17 4f

Example 4.—A grocer bought 20 boxes of soap for

£2 6s. 2d.; how much was that per box ?

20=4 X 50r 10 X 2.
£ s d
102 6 2

2) 4 71+ 6 farthings

2 3} +1 ten farthings over.

.*. remainder = 104 6 = 16 farthings.

Example 5.—Work the preceding example by long

division :—

The process is precisely the ssme 20)2 6 2(2 3}

as in short division, except that in
long division we show the reduction,
&c., in figures.

20 will not go into £2 without
reduction; we therefore reduce tq
shillings by multiplying by 20; also
add the 6s. of the dividend — 46s.
Proceed as in simple division; 20
goes into 46 fwice. 2 X 20 = 40,
40 from 46 leaves 6, viz. 6s. Reduce
the 6s. to pence by multiplying by
12 —=72d. Add the 2d. of the divi-
dend = 74d. 20 goes into 74 three
times. 3 X 20 = 60; 60 from 74

12

£ s ds a
20
46(2 shillings
)
6
12
74(3 pence
60
14
4
- 56(4 penny
)
16 farthingsover.



116 DIVISION.

leaves 14, viz. 14d. Reduce the 14d. to farthings — 56
farthings. 20 goes into 56 twice. 2 x 20 — 40; 40 from
56 leaves 16, viz. 16 farthings, as a remainder.

To prove the accuracy of the working, multiply the
quotient by the divisor and add the remainder; this should
give the dividend thus:—

£ s d .
2 83 x 20
10 '
1 211
2
2 610

4 add the remamder, viz. 16 far. or 4d.
2 6 2= d1v1dend.'

! Example 6.—How many times is 3s. 6d. contained in
10s. 64.? We may work this example by subtraction,
thus :—

s. d. We see that 3s. 64. is contamed in 10s. 64,
10 6 - three times.
3 6 1 Suppose the question to be “ How many
0 times is 3s. 6d. contained in 5 guineas P”
3 6 2 Wecan alsofind the answer to this ques-
36 tion by successive subtractions to the
3 6 3 number of 30, but as this may be a very

— long process, we prefer to work by division.
But in this and like cases before we can divide, we must
reduce the two sums to the same coins or denominations.

In this case we may reduce to sixpences or to pence,
thus :—
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' To sixpences.

8. d. £ s d
3°6 5 6 0
2 20
7  sixpences 105
— 2
‘ 210 sixpences
7)210
30 times.
" Or thus, to i)eﬁce —
= & d £ s d
3 6 5 65 0
12 20
42 pence 105 shillings -
i ——
12
1260 pence
S ddr
42)1260(30 times "
© 126
.0

EX.EBCISES IN DIVISION OF MONEY.

1. Fmd the half of 8s. 6d., Ts. 6d 15s., 8s.. 4d., 17s 6d.,
£1 25, 6d., and: £1'7s. 6d.

2. Find the quarter of 2s. 8d., 8s, 9d., bs., 7s. 6d 15s., 17s. 6d :
£1 15s. 6d., and £1 17s. 6d.

8. Find the third of 63 9d., 17s. 44d., £1, £1 78 6d., £1 12: o
and £2 8s. 94d. '

4. Divide £11 8s. 8d. equally among 4 men.
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5. If 11 persons rent a piece of ground for £32 14s., what is
each person’s share ?
6. A whole piece of cloth costs £89 8s. 4d.; 1f the piece
makes 15 suits of clothes, what will the cloth of each suit cost ?
7. My income is £156 12s. 8d. per annum ; how much is that
per quarter of a year ?
8. Divide £5 equally among 8 persons.
9. Divide 5 guineas equally among 9 persons.
10, If 12 pairs of socks cost £1 15s. 6d., what is the price of
1 pair ?
11, I bought a cheese at 113d., per lb. ; it cost me 9s. 7d.; how
many lbs. did the cheese weigh ?
12. A merchant finds his gains in 18 years to be £8,016 10s.;
what did he gain on an average each year ?
18. If 2 months’ wages amount to £20 16s. 8d., what is that
per day, reckoning 28 days to a month ?
14. A grocer gains 2 guineas by selling 56 1bs. of tea; what is
his gain per 1b. ?
15. Three dozen shirts cost 9 guineas; what is the price of
each shirt ?
16. (a) Divide 18 pence between A and B, giving to A twice
as much as B,
(b) Divide £210 18s. 6d. between A and B, giving to A
twice as much as B.
17. (a) Divide 21 pence between A and B, giving A half as
much as B.
(b) Divide £276 16s. 81d. between A and B, giving A half
. as much as B.
18. (a) Divide 8s. between a boy and a girl, giving the boy
twice a8 much as the girl.
(b) Divide £519 4s. 63d. between a man and & woman,
giving the man twice the share of the woman.
19. A farmer sold 215 geese for £34 18s. 9d.; what was the
price of one ?
20. For what should a farmer sell me one duck, when he asks
£4 bs, for 17°?
21, A gross of silver buttons cost a tmlor £25 4s.; what was
the price of one ?
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22. A grocer gained 14 shillings by selling 112 lbs. of sugar ;
what was his gain on every 1b, ?
- 28. A cask of wine, containing 286 gallons, was sold by a
wine-merchant at a loss of £1 19s. 4d. ; what did he lose on every
gallon ?

24. A sack of flour containing 280 lbs. costs £2 12s. 6d.; what
is that per Ib. ?

25. What do I give a Ib. for meat when 156 lbs. cost £5
10s. 6d. ?

26. (2) What sum of money multiplied by 8 will make 8s. ?

(b) What sum of money multiplied by 16 will make £1,396

143, 84.?

27. Divide £100,000 equally among 250 persons.

28. What sum of money multiplied by 69 will be equal to
£9,018 2s. 6d.?
- 29. What sum of money must a boy earn in a week to make
£89 a year (52 weeks) ?

80. How much must I save per week to purchase a bicycle
worth £9 15s. in half a year (26 weeks) ?
. 81. If I pay a debt of £369 18s. 14d. in 15 months, an equal
part each month, bow much do I pay each time ?

82. What sum multiplied by 189 will make £350 19s. 6d. ?

88. If I pay £2 for 480 flower-pots, what is one worth ?
. 84. What is the price of cheese per lb. when a ton costs
£87 6s. 84.?

85. How many yards of calico at 53d. per ya.rd can I buy for
£1 9s. 4d. ?
. 86. How long shall I be in saving 24 guineas at the rate of
8s. 6d. per week ?

87. If I bave property which brings me in £312 a year (52
weeks), what is that in a fortnight ?

88. How many times is 8s. 6}d. contained in £12 18s. 6d. ?

89. Divide £29 10s. by £1 4s. 7d.

40. A farmer bought a number of sheep at £2 8s. 6d. each;
the amount paid for the whole was £82 12s. 6d.; what number
did he purchase ?
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MISCELLANEOUS EXERCISES.

1. A man earns 2s. 6d, and his son 1s.4d. per day; what do
they earn together in a year (818 days) ?

2. A earns 19s. 6d. per week and B £1 18s. 4d.; how much.
does B earn more than A in a year ?

8. A man’s income is £850 per year ; how much may he spend
in each week 80 a8 to save £90 a year ?

4. A farmer sold 75 quarters of wheat at 45s. per quarter, and
bought 85 sheep at £1 10s. 6d. each ; what money did he take home ?

5. A boy earns 93d. per day ; what will his wages amount to in
818 days ?

6. To the sum of 8 half-crowns and 25 sixpences add three
times their difference. :

7. The bread of a household costs 15s. 2d. each week; if the
price’is two loaves for 7d., how:many loaves are consumed ? If the
bread be increased in price }d. per loaf, what will be the amount
of the ‘“bread bill,” presuming that the same number of loaves are
taken ?

8. A man’s income is £250; he spends 2 guineas per week
what does he save in a year ?

9. A grocer bonght tea at 8s. 6d. per 1b. and sold at 4s. 8d. per
Ib. ; what did he gain on 4 chests, each weighing 28 1bs. ?

10. At a.concert 150 persons were. present in the 2s. 6d. seats,
850 in the 1s. seats, and 208 in the 6d. seats; how much money
was taken ? - .

11. A dealer bought 89 horses at £82 10s. each ; they cost lnm
£8 19s. 9d. for their keep and other expenses, and he sold them at
a profit of £50 on the whole ; find the selling price of each horse.

12. A tailor bought 12 pieces of cloth of 50 yards each at
8s. 44d. per yard, and sold it again to gain £1 10s. 6d. en each
piece ; for-how much did he sell each piece, and what were his
profits on the whole ?

18. A penny newspaper has a weekly sale of 8,655 copies ; how
many copies are sold-in a year, and what is the income derived
therefrom ?

14. A wine-merchant bought 80 dozen of wine at 40s. per dozen;
what is the retail price per bottle to gain £6 on the whole ?
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15. A mother sent her daughter to pay a bill, and gave her £2;
she brought back the change 18s. 64d., which was 1s. 4}d. short;
what was the amount of the bill ?

16. There are 600 people in a concert-room ; 150 paid 2s. 6d.
each, 200 paid 1s. 6d. each, and the remainder paid 6d. each ; how
much money was taken altogether ?

17. What does a boy receive for selling 8,168 newspapers, his
commission being 6d. for every 8 dozen sold ?

18. A labourer earns £1 Bs. per week; if his rent and tsxes
amount to £9 a year, and he saves £4 per year, what does he
spend per week ?

19. A father and son together earn £180 a year; if the father
earns four times as much as the son, what are the weekly wages
of each ?

20. A bricklayer, working 10 hours per day, earns 9d. per
hour and his labourer 64d.; how much more does the former
earn than the latter in 818-days ?

21. A tradesman gained by his business in the first 6 months of
the year £50 0s. 9d. per month, in the next 2 months £85 16s. 7d.
per month, in the next 8 months £17 16s. per month, and lost
£18 2s. 104d. in the last month; what was his net gain in the
year ?

'CHAPTER XXVI.
. REDUCTION—continued.

THE scholars should now be exercised in Reduction of Money
involving more difficult processes. This practice will serve
as an introduction to the reduction of ¢ weights and
measures.”” The tables of weights and meusures must be
committed to memory, and whilst the children are work-
ing exercises involving a knowledge of these tubles a few
minutes at the commencement of each lesson should be
devoted to oral practice. : ) ‘
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ORAL EXERCISES IN WEIGHTS AND MEASURES.

1. How many ozs. in } Ib. of sugar ? in § of a 1b. ? Beef is 16d.
per lb., what is that per 0z. ? Cheeseis 8d. per lb., what is that
per oz. ? Bacon is 1s. per lb., what is that per oz. ?

2. How many 4-1b. loaves will make a ewt. ? If coal is £1 10s.
per ton, what is that per qr.-cwt. ? A bushel of potatoes weighs
56 1bs.; what is the weight of a peck ? and of a gallon ?

- 8. An oz. of tea costs 11d. ; what is that per lb. ? at 2¢4d. an oz,
how much per Ib. ? at 4s. per lb., how much per 0z.? .

4. If a gold chain is worth £8 per oz., what is it worth per Ib.?
‘What is the value of one dwt. of the same chain ?

5. If a man takes a yard at one step, how many steps will he
take to the mile ? Into how many inches is a ¢ two-foot” rule
divided ? How many such rules placed end to end will make a
fathom ? )

6. A boy has to walk 1 m. and 2 fur. to school each day ; sup-
posing he goes home to the mid-day meal and returns in the after-
noon, how many miles does he walk in a day ?

7. Bought cloth at 8s. per yard; what is that per in. ? at
23. 8d. per yard ; what is that per nail ?

8. I bought 8 nails of red silk, 2 nails of white, and 8 nails of
black ; what part of a yard did I buy in all ?

9. 2s. per gallon is how much per pint? £2 per qr. is how
much per peck ?

10. How many sheets in a quire of paper ? how many quires
in a ream ? how many sheets in a ream ?

11. A square table is 8 ft. in the side; how many square feet
does it contain ? A slate is 11 in. long and 8 in. broad; how
many square inches does it contain ?

12. A boy attends school 16 minutes late every morning ; how
much time does he lose in & week ? how much in a fortnight ? and
how much in a month ? ‘

In the reduction, addition, subtraction, multiplication, and
division of weights and measures, no new principles are
involved, and no new processes are employed, other than
those used in money sums.
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EXERCISES IN REDUCTION.
(For the Black-board.)

Example 1.—Reduce 73,254 lbs..to tons.
28 { 7)73254 1bs.
4)10464 and 6 lbs. over ,
3616 qrcws.
2,0)654 cwts.

32 tons and 14 cwts. over.

Ans. 32 tons 14 cwts. 0 qr. 6 lbs.
tons cwts. qr. Ibs.
Example 2.—Reduce 32 14 0 6 to tons.

tons cwts. qr. lbs.
32 14 0 6

20
654 cwts.
4

2616 qr.-cwts.

7325:1_11)8. Ans. 73,254 lbs.
Example 3.—Reduce 14,132 feet to miles.
3)14132
4710 yds. and 2 ft. over.
2

11)9420
4,0)856 po. and 4 half-yds. or 2 yds. over
8)21 fur. and 16 poles over

2 m. and 5§ fur. over.
e ——
m, fur. po. yds. ft.

Adns. 2 6 16 2 2
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m. fur. po. yds. ft.
Example 4.—Reduce 2 5 16 2 2 to feet.
m. far. po. yds. ft.
2 6 16 2 2
8

21 furlongs
40

856 poles
5}
4282
428 -
4710 yards
_3
14132 feet. ~ Ans. 14,132 feet.

In Example 3, the attention of the scholars must be par-
ticularly directed to the division by 53. 5} yds. or 11 half-
yds. make a pole or perch. We reduce the yards to half-
yards by multiplying by 2, and then divide by 11 : of course
the remainder will be half-yards. In Example 4, point out
how we multiply by 3.

EXERCISES IN REDUCTION OF MONEY AND WEIGHTS
. AND MEASURES.

1. If eggs are 6d. per dozen, how many can be bought for
£7 18s. 6d. ?

2. T asked at the bank to have a cheque for 5 guineas cashed,
one half in half-crowns and the other in threepenny-pieces ; how
many coins of each did I get ?

8. How many pears at }d. each can be bought for 1} gunineas ?

4. Reduce 60,000 ozs. to cwts.

5. Find the difference between 10,000 farthings and 10 guineas.

6. Reduce 15,000 feet to'miles and yards.

7. How many more crowns.are. there in £1 000 than half-
sovereigns in £1,600? . . e e e
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8. Reduce 8 lbs. 9 ozs. 0 dwt. 22 grs. to grains.

9. How many threepences are there in 82 crowns 4s. 9d. ?

10. What is the price of 10,805 nails at }d. each ?

11. How many £'s will pay for 840 articles at £1 1s. each ?

12. How many lbs. are there in 1,000 tons ?

18. How many sheets in 6 reams of paper, and what are they
worth at }d. per sheet ? ,

14. How many times does a clock strike in a week ?

15. How many seconds are there from nine o’clock on Monday
morning till six o’clock on Wednesday evening ?

16. A fruiterer sold 210 pecks of apples at 2d. per quart; re-
quired the amount.

17. If a boy saves 2d. per day, how long will he be in saving
£18 17s. 4d.? .

18. A gold chain weighs 5,760 grains; express its weight
in Ibs. '

19. How many florins will pay a bill of £25 18s. ?

20. How many pints are there in 1,000 quarters of wheat ?

21. In how many years will a man earn £1,000 at the rate of
bs. per day, supposing he works 801 days in a year ?

22. How many $ lbs. of sugar can be made up out of a hogshead
weighing 5 cwts. 2 qrs. 12 lbs. ?

28. How many oranges can be bought for £10 15s. at half-a-
erown a dozen ?

24. How many times can you fill a pint measure out of 18 cans
of milk, each holding 9 gallons ?

25. A man in walking takes 80 steps of 80 in. each in 15
seconds ; how far will he walk at the same rate in 6 hours ?

MISCELLANEOUS EXERCISES.

1. By what number must you multiply 97 to make it 88,800 ?

2. Take 14 pence from 14 sovereigns ; how much can you give
away of the remainder and have 10 guineas left ?

8. How many lbs. are there in § cwts. 2 lbs. ?

4. How many }-1b. packets can be made out of a cask of sugar

weighing 8 cwts. 2 qrs. 15 Ibs. ?
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5. Take 100 farthings from £100; how much must you take
from the remainder to leave 90 guineas ?

6. When the income-tax is 1d. in the £, what will a gentleman
pay in income-tax whose income is £1,000 a year ?

7. How many 8-0z. parcels can be made out of a parcel of tea
weighing 15 Ibs. 9 ozs., allowing 6 ozs. to be wasted in weighing ?

8. Take 1,000 farthings from £1,000, and then divide the re-
mainder equally among 4 persons.

9. Into how many boxes, each containing 8 ewts., can you pack
5 tons 5 cwts. of cheese ?

10. Divide £1,000 among three persons, giving to two of
them equal shares, and the third £84 more than each of the
others.

11. What number of miles has & man walked in 20 days, if Le
walked 156 furlongs each day ?

12. Two numbers multiplied together give'a product of 4,116,
and one of the numbers is 196 ; what is the other number ?

18. How many yards are there in 8 fur. 27 pls. 2 yds. ?

14. The product of three numbers is 600; two of the numbers
are 5 and 12; what is the other ?

15. How many steps of 2 ft. 8 in. does a man take in wa.lkmg a
distance of 2 miles ?

16. What number of yards multiplied by 8 will make a mile ?

17. Divide £360 between A and B, so that A shall have £10
less than half.

18. How many times does a wheel of a coach, measuring 16 feet
6 inches round, turn in a distance of 12 miles 2 fur. 1 pl. ?

19. A has £150 and B has 800 fourpenny-pieces less than A ;
how much has B ?

20. How many hours has a boy lived who is 18 yrs. 5 dys.
2 hrs. old ?

21. A toll-collector at a halfpenny bridge took in one year
enough halfpence to make £360 14s. ; how many people must have
passed over ?

22. Into how many periods ¢ 5 minutes each can you divide
18 hrs. 15 min. ?

28. How many lbs. of beef, at 10d. per lb., can be bought w1th
180 half-crowns ?
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24. A man sets out on a tour for 70 days, beginning April 18th ;
on what date does it end ?

25. If you pay 4d. a mile for railway travelling, what distance
must you have travelled over when the ticket cost £2 6s. 9d. ?

26. If a wheel turns round twenty times in a minute, how many
times will it turn round from 20 minutes past 8 o’clock to 5 minutes
past 5 o’clock ?

27. What does a bookseller gain by selling 850 books at 1s. 7d.
each, which cost him 1s. 23d. each ?

28. Some school-boys played cricket for 1 hr, 45 min. ; if each
boy has 15 minutes at batting, how many boys are there ?

29, The quarter of a sum of money is £8 16s. 8d. ; what is the
whole ? what is § of it ?

80. My butcher’s bill in two months amounted to £8 8s. 4d.;
how many lbs. of meat must I have purchased at 8d. per 1b. ?

81. How many sheets of paper do I get by buying 8 quires ?
how many quires can 5,816 sheets be made up into ? how many
more sheets would be required to make just another quire ?

82. If you earn £2 15s. 6d. a week, how much may you spend
weekly if you save £89 a year ?

88. From a peck of beans how many times can I fill.a pint cup,
allowing 2 pints to be wasted in measuring ?

84. Suppose you have a quart cup only, and want to measure
8 bushels of beans, how many times must you fill it ?

85. An apprentice earns in his first year 5s. a week ; his earnings
are increased 2s. 6d. per week each year; what does he earn in
three years ?

86. A seedsman sold in one season 1,365 pints of peas; how
many bushels has he sold ? what quantity is wanted to make up
another bushel ?

87. If I consume in-a year 12 tons of coal at 17s. 6d. per ton,
20,000 feet of gas at 5s. 8d. a thousand, and 28 lbs. of candles
at 53d. per lb., what are my yearly expenses for lighting and
heating ?

88. How many quarters of an acre are there in 856 acres of
land ?

89. If you divide 242 square perches into two gardens, how
many yards w.ll each contain ?
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40. If a house and garden occupy 20 perches, and the house
covers 180 sq. yds. ; how many sq. yds. does the garden contain?

41. A playground ocoupies one rood of land; how many
8q. yds. are in it ?

42. How many oranges at 1s. 9d. a dozen are equal in value to
.18 boxes of figs at 8s. 6d. per box ?

48. Into how many plots, each containing 40 sq. yds., can an
acre be divided ? .

44. If I pay my butcher £29 18s 6d., my baker half as much
.again as the butcher, and the grocer as much as the butcher and
baker together, how much shall I have left out of £150 ?

45. A cubic foot of water weighs 1,000 ozs.; what is the
weight in lbs. of 8 cubic yards ? how many cwt. will these Ibs.
equal ?

46. A woman bought eggs at the rate of 15 for a shilling, and
sold them at the rate of 12 for a shilling ; what did she gain on
the sale of 860 ?

47. What would a grocer receive by selling } of a ton of
currants at 6d. per Ib.; how much would he gain on the whole if
he gave only 4d. a lb. for them ?

48. A butcher sells a sheep for £8 10s. 6d. at the rate of 6d.
per lb. ; what did it weigh ?

49. How many boxes of matches at 1s. 8d. a doz. can be bought
for 16s. 8d. ?

50. A grocer buys 50 lbs. of tea for £6 b5s., and retails it at
8s. 4d. per lb. ; what does he gain per lb. ? and what is his profit
on the whole ?

51. How many half-crown books will be equal in value to 860
books at 4d. each ?

52. A bookseller takes off 2d. in the shilling from the published
price of books ; what does he charge for a 5s. book, 10s. book, and
a guinea book respectively ?
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CHAPTER XXVIL
EXAMINATION PAPERS.

StanpARD IV,

L

1. Tt is desired to raise £50 by a penny subscription; if 5,384
subscribers have paid, how many more subseribers do I want ?

2. Find the number of inches in a mile.

8. If 150 tables are bought for £108 15s., what must be the
selling price per table so as to gain £20 on the whole ?

4. If a father earns 8s. 6d. per day and his son 1s, 2d. per day,
how many days will they together be earning £28 6s. 8d. ?

1.

1. Find the value of 120 tons of coals at £1 §s. 9d. per ton.

2. What will 120,000 bricks cost at 82s. per thousand ?

8. If 60 pairs of boots are bought for £38 10s., and sold at
16s. 6d. per pair, what is the gain on the whole ?

4. How many seconds are there from 8 o’clock a.m. till 5
o'clock p.m. ?

m.

1. Multiply the difference between £50 and 21 guineas by 69.

2. Which will cost the more, and by how much, 25 lbs. of tea
at 8s. per Ib., or 47 Ibs. of coffee at 1s. 8d. per Ib. ?

8. A draper bought 6 doz. dresses for 100 guineas and sold
them at a loss of £15; what was the selling price per dress ?

4. A boy in walking covers 1 ft. 10 in. at each step ; how many
steps does he take in walking a mile ?

.

1. Divide the sum of £1,000 and 1,000 guineas by 42.

2. How many packets of paper, of 5 quires each, can be made
out of 40 reams ?

8. A coal-dealer bought coals at 25s. per ton; at what price per
ewt. must he sell them to gain 5s. per ton ?

4, What is the value of 2 acres 8 roods 15 poles of land at

5s. 6d. per pole ?
K
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v.

1. Pay the following out of 10s. and find what change you ought
to receive: 14 ozs. of tea at 84d. per oz., 5} Ibs. of sugar at 4d., 2
1bs. of coffee at 1s. 84d.,and half a pound of butter at 1s. 64. per 1b.

2. A man bas 2,540 shillings, 2,540 pence, and 2,540 farthings,
to divide equally among 6,781 boys ; what amount will each boy
receive ?

8. A grocer bought a gross of marmalade for 8 guineas, and
sold it at 64d. per jar; what did he gain on each pot? and how
much on the whole ?

4. Reduce 4 tons 8 cwts. 1 qr. 10 Ibs. 4 ozs. to ozs.

VI

1. Take 103d. from £10, and find how much the remainder ls
less than a thousand ha.lfpence

2. Will a man gain or lose, and how much, by purchasing
15 lbs. of tea for £1 7s. 6d., and selling it at 2s. 63d. per 1b. ?

8. Divide £99 19s. 6d. by 150, and state the number of farthings
required so as.to make an equal division into 151 parts.

4, If I burn 2 cwts. 8 grs. of coal per week, how long will 6 tons
3 cwts. 8 qrs. last me ?

VI S

1. Take 18 guineas and 4 half-crowns from £1,000, and then
find the number of fourpences in the remainder.

2. A woman bought 10s. worth of eggs at 7 for 6d., and sold
them at 5 for 6d.; how much did she gain ? :

8. A girl earns id per hour; if she works 10 hours per day,
how much will she earn in 24 weeks ?

4, How many 73-1b. parcels can be made out of 1 cwt. 2 qrs.
12 1bs. ?

v,

1. Multiply £740 18s. 5d. by 99. S

2. How many silver spoons each weighing 4 ozs. 5 dwts. can be
made out of 1,020 dwts. of silver ?

3. I spent 18s. 9d. per day when on a holiday tour; my total
expenditure was £7 11s. 8d. ; how many days did my tour last ?

4. A milliner bought 88 bonnets for £39 18s. ; she sold them to
gain £7 12s. on the whole ; what was the se].lmg price per bonnet ?
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JIX.

1. I want 53d. more to make £100 ; how many pence have.1?

2. If I save £5 10s. per month, in how many months shall I
save £154 ?

8. Which will cost the more, and by how much, 20 lbs. of tea at
2d. per oz. or 25 lbs. at 14d. per 0z.?

4. A gold chain weighs 8 ozs. 12 dwts. 5grains; what will lt
cost at 2d. per grain ?

X.

1. How many subscriptions of 1s. 4d. each do I want to make
£1,050 ?

2. I bought eggs at the rate of 18 for a shilling, and received
8s. change out of 8 crowns; how many eggs did I buy ?

8. How many perches are there in 1,760 yards ?

4. If 1 oz. of tea costs 2d., what is the value of 1 owt.?

XI.

1. Take 15 balf-crowns from £100, and divide the remainder
equally among 157 persons.

2. Reduce 14,065 lbs. to tons.

8. A grocer bought 865 lbs. of tea at 23 per Ib.; 40 Ibs. were
found to be damaged, and had to be sold -at 1s. 2d per Ib. ; the
remainder was sold at 8s. per lb.; find the gain or loss on the
whole. '

4. A man has 10 guineas, £10, 10 half-crowns, 10 sixpences,
and 10 pence, to be equally divided among 529 persons; what
will each receive ?

XII. :

1. If a pint measure holds 95 beans, how many beans will fill a
peck measure ?

2. If 1 yard of cloth costs 19s. 11d., what will 170 yards
cost ?

8. I handed a stationer a £5 note to pay for 5 reams of paper
at 6s. per ream, and § thousand envelopes at 8s. per thousand;
the tradesman allowed me 2d. in the shilling for ready money ;
what change did he give me ?

4. Divide £84 15s. 6d. between John and William, giving John
half as much as William,

K 2
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XIm.

1. An estate containing 482 acres is to be sold in building
plots ; the plots in one half of the estate are to contain 96 poles
each, and in the other half 48 poles each ; find the number of plots.

2. A man saves £2 5s. 6d. a week, and spends £8 4s. 6d. ; in
addition to this he pays £18 8s, 4d. for taxes ; what is his yearly
income ? (Reckon 52 weeks to the year.)

8. Divide £290 between A, B, and C, so that A and B shall have
equal shares, but C £40 more than either.

4. A farmer bought 800 sheep for £1,050, and sold them for
£1,500 ; what did he gain per sheep ?

XIV.,

1. How much must you add to, or subtract from, 156 five-pound
notes to make a sum of money equal to one-fourth part of 1,000
guineas ? :

2. How many times is 1s. 4}d. contained in £5 8s. 13d. ?

8. Mix 1 cwt. of sugar at 5d. per lb. with 96 lbs. at 4}d., and
find at what price per lb. the mixture must be sold to gain
£1 1s. 4d. on the whole.

4. Bix fields of 9 acres each are rented at 84. per pols; find
the amount of the rent.

XV,

1. A draper bought 21 dresses at £3 17s. 6d. each, and sold them
for £4 8s. 114d. each ; what profit did he make on the whole ?

2. How many times can you subtract 5s. 2d, from £72 6s. 8d. ?

8. What quantity of sugar at £1 8s. per cwt. will be worth £18 4.9

4. A train 80 yards long passes a signal post in 8 seconds;
how many miles an hour is it going ?

XVI.

1. How many Ibs. of sugar at 4d. per lb. can be bought for a
govereign, & crown, a half-crown, a florin, and a shilling ?

2. How many times is 69 farthings contained in £72 19s. 03d. ?

8. A grocer mixes 8 lbs. of tea at 8s. 6d. a 1b. with 16 lbs. at
2s. 6d.; at what price should he sell the mixture so as not to gain
or lose by the sale ?

4. Ibought 400 eggs at 20 for a shilling, and sold them for 25s. ;
how many did I sell for a shilling, and what did I gain on the whole ?




PART 1V.
FOR SENIOR SCHOOLS.

StaNDARD V,

CHAPTER XXVIIL
BILLS OF PARCELS.

INTRODUCE the subject of bills of parcels by writing on the
black-board three or four little examples with which the
children have now become familiarised, thus :—

1. Find the value of 14 lbs. of beef at 1s. 2d. per lb.
=16s. 4d.

2. Also of 18 lbs. of mutton at 1s. 1d. per Ib. =19s. 6d. -

3. Also of 10 lbs. of veal at 1s. 3d. per 1b. = 12s. 6d.

Let the scholars work these examples, and then add the
three separate amounts together to find the total amount,
viz. £2 8s. 4d.

Now if we go to the butcher’s shop and make these pur-
chases : the butcher will make out his account of the trans-

action thus :—
Loxvoox, June 6th, 1877.

Me. W. JonEs,
Bought of Jorn THoMas.
£ | s | d
June 1st 14 Ibs. of beef at 1s. 2d. . . 16| 4
sy 2nd 18 Ibs. of mutton at 1s. 1d. . 19| 6
. Oth 10 1bs. of veal at 1s. 8d. . . 121 6
2| 8| 4 ’
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Let us go to the grocer and make the following purchases
—3 Ibs. of sugarat 53d. perlb., 4 lbs. of rice at 2}d. per lb,,
23 lbs. of tea at 2s. 9d. per lb., and 1} 1b. of coffee at 1s. 4d
per lb. ; we shall find on askmg for the bill that the grocer
has wrltten it somewhat thus :—

Loxpox, June 20th, 1877.

M. J. Burron,
: Bought of G. CHEESEMAN.

. £ ] s |d
June 20th, | 8 Ibs. loaf at 53d. . . 1] 4
1877. 4 ,, rice ,, 24d. . .
2} ,, tea ,, 23.9d. . . 6 | 104
1} ,, coffee,, 1s. 4d, . . 21 0
1| 1|
— R

And so if we make purchases of other tradesmen their
accounts will be rendered as « Bills,” very much like the
butcher’s and the grocer’s.

It is of great importance that we should be able to test
the accuracy or inaccuracy of accounts or bills, and to do this
we must work the little multiplication sums either mentally
or on paper. .

Most of the kinds of food we eat are sold at so much per
Ib. weight. It is easy enough for the grocer to weigh exactly
a lb. of tea or sugar or coffee, but it is not so easy for the
buteher to cut off a lb. of steak, or the cheeseman a lb. of
cheese. It is pretty certain in the latter cases there will be
some 0zs. too much or too little. Bacon, cheese, and all kinds
of meat vary in price from 4d. to 1s. 6d. a lb., and we should
be able to calculate readily the price of the odd ozs. at these
rates per lb.

16 ozs. = 1 1b.
Therefore :— 16d. perIb. = 1d. per oz
16-’-2 = 8d ”» = %d. ”
16+4 = 4d. ,, = 3 ,
8+4=12d. ,, = 4 ,
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12d. +2 = - 6d.perlb. =  2d: for 2 ozs.
6d. x3 = le.6d. , = 2}. ,
6d. +4d. = 10d. , ° = 1} ,,
8. + 6d. = 14d. ,, = 1.

Tntermediate prices perlb. do not give exact prices per oz.,
and we must calculate to the nearest value we can.

1. Calculate the price of—
(1) 11 ozs. of butter at 1s. 4d. per Ib.

(2) 18 .,, suet ,, 1s ’
8) 8 , cheess,, 1s.2d. ,,
4) 6 , beef ,, 1s. "

(5) 10 ,, cheese,, 10d. ”
(6) 18 ,, butter,, 1s.64. ,,

2. Find the value of —

(1) Leg of lamb 6 lbs. 10 ozs. at 1s. 2d.

(2) Joint of beef 12 ,, 9 ,, 1s

(8) Loin of mutton 9 ,, 0 , 10d

(4) Cutlets - 4, 2 , 1s2d
~ (5) Loin of veal 6 , 8 , 10d.

(6) Shoulder of mmtton 10 ,, 4 .,, 1s.

8. Write out the following bills in their proper forms, and calcu-
late their amounts :—

(1) 12 Ibs. of figs at 8d. per lb., 7 Ibs. of raisins at 5d. per
Ib.; 14 Ibs. of rice at 24d. per 1b. ; and 9 Ibs. of treacle
at de. per lb.

(2) 15 lbs. of cherries at 7Tid. per 1b.; 28 lbs. of currants at
8d. per Ib.; 9 quarts of strawberries at 14}d. per
quart ; and 19 lbs. of raspberries at 11}d. per Ib.

(8) 2 doz. pairs of stockings at 2s. 8d. per pair; 8 pairs of
gloves at 2s. 9}d. per pair; and 11 yards of silk at
8s. 84d. per-yard. .
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(4) 8 doz. boxes of matches at 64d. per doz.; 4 a chest of
tea weighing 48 lbs. at 2s. 4id. per lb 1} doz. Ibs.
"of candles at 104d. per 1b. ; and 18 lbs. of soap ab 444,
per lb

4. Find the amount of the lollowmg accounts :—

(1) 4} yards of cloth at 1s. 4. per yard.
2§ doz. yards of calico at 53d. per yard.
16 yards of flannel at 1s. 23d. per yard.
4} yards of silk at 9s. 6d. per yard.
(2) 17 yards of Brussels carpet at 4s. 64. per yard:
184 yards of chintz at 11d. per yard.
15 yards of gimp at 1s. 8d. per yard.
19 yards of damask at 4s. 64d. per yard.
(8) 8 bushels of potatoes at 2s. 93d. per bushel.
8 pecks of apples at 1s. 83d. per peck.
7 1bs. of ¢ kidney beans " at 83d. per Ib.
4 heads of celery at 5}d. each. ~
(4) 18 plates at 93d. each.
8 dozen tumblers at 23d. each.
44 dozen small plates at 23d. each.
14 dozen wine-glasses at 1s, 4d. each.
(5) 2 pairs of gloves at 1s. 2d. per pair.
8 dozen yards of braid at 1s. 84d. per doz.
8 dozen yards of unbleached calico at 4}d. per yard.
7 dozen pieces of tape at 1}d. per piece.
(6) 8 tins of biseuits, weighing 6} lbs. oach at 4d. per Ib.
4} dozen tarts at 9d. per doz.
8} dozen plain buns at $d. eaeh,
14 Ib. of sweets at 84. per b,

5. A lady took £5 in her purse to pay the following bills; what
change had she after paying the first, and how much after paying
the second ?

(1) 104 Ibs. of salmon at 1s. 7d. per lb.
: 84 dozen oysters at 2s. 84. per dozen.
4 rabbits at 1s. 63d. each,
8 pairs of soles at 1s. 94d. per pair.
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(2) 18 Ibs, of flour at 23d. per Ib.
18 loaves .at 5}d. each.
12 small loaves at 23d. each.
81 buns a.t 9d per dozen.

6. The followmg is a leaf from my butchor 8 book ; examine it,
and correet if necessary :—

7. A schoolmaster bought 2 gross of pieces of chalk at 1}d. per
dozen; 25 reading-books at 1s. 63d. each; 85 reading-books at
94d. each ; and one dozen boxes of pens at 74d. per box : allowing
2d. in the shilling for cash, what was the amount to be paid ?

8. Test the correctness or otherwise of the following accounts :

£ s d.
(1) 13 2(;11%93 of tea (25 lbs. to a chest) at 4 4 4
perlb. . .
A box of soap, wexghmg 1} cwt at = 1 10 0
24d. perlb. . . -
1} cwt. ¢ golden syrup ” a.t 2}d per b. = 1 6 8
£7 0 7%
L
8. d.
(2) 40 Ibs. soda at 11s. 84. perewt. . . . .= 4 2
14 Ibs. soap at £8 23. 84. perewt. . . .= 4 1
8dozeneggsat13d.each . . . . . .= 1 2

|

©
(-4
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£ s d
(8) 81} tons of coals at 19s. 6d. perton. . = 2 18 8
23 ” " £1 1s. 6d. perton . = 2 8 8}

1} chaldron of coke at 15s. 9d. per | _
chaldron . . . .,V . . . }—1 8 7
: £ 10 2
e —

CHAPTER XXIX.

SIMPLE PRACTICE.

Example 1. (Oral.)—What is the value of 24 lbs. of
candles at 9d. per 1b.?

The answer to this question will be readily given by most
of the scholars. Ask for the method of working. Some
will, no doubt, have multiplied 24 by 9, and reduced to
shillings ; others will have said 24 lbs. at 64. = 12s., and
24 at 3d. = 6s.; and 12s. + 6s. = 18s.

The latter method—rviz. by partial payments—wﬂl most
probably be the one used in practice by the tradesman, as the
shortest and simplest.

Example 2. (Oral.)—Find the cost of 4 tons of coals at
£1 15s. per ton

Working this also by « partml payments ”’ :

£
4 tons 'at £1 per ton = 4
4 , 10s. ,, =2

4 8s. 1
. 4 ., £1165s. ,, £7

Example 3. -(For the black-board.)—Find the value of
399 tons of coals at £1 17s. 6d. per ton.
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We will first find the price of the coals by our old method
of multiplication :—

£ s d.

1 17 6 valueof 1 ton
10

18 15 0 » 10 tons
-10

187 10 0 »» 100 tons
4

750 0 0 ,» 400 tons

1 17 6 ” 1 ton

748 2 6 , 399 tons

Let us now find the value of the coals as in the oral
examples just given.

Suppose the price to be £1 per ton, then the 399 tons will
cost £399.

Now take the price at 10s. per ton; this will be one-half
of the price at £1 per ton, or £399 + 2 = £199 10s.

Next take the price at 5s. per ton; this will be half the
price at 10s., or £199 10s. + 2 = £99 15s.

Lastly take the price at 2s. 6d. per ton ; this will be half
the price at 5s. per ton, or £99 15s. + 2 = £49 17s. 6d.

Collecting all these prices together, we get—

£ s d

399 tons at £1 per ton= 399 0 0

399 ,, 10s. ,, = 199 10 ©
399 ,, 5s. w= 99 15 0
399 ,, 2.6d. , = 49 17 6
And 399 ,, £1 175 6d.,, =£748 2 6

e —————
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For convenience we arrange the work thus :—

£ s d
10s. = Jof £ 399 0 0 valueat £l  perton
5s. = 4 of 10s. 199 10 0 10s. »
2. 6d. = 4ofbs. | 99 16 0 ” 5s. »
4917 6 » 2. 6d.

748 2 6 valueat £1 17s. 6d. ,,

We see from this example that just as multiplication is
a short method of adding equal quantltles, 80 PRACTICE (38
the process shown above is called) is a short method of
working multiplication.

To help the scholars to work long multlpllcatlon sums by
this short method, they should be well exercised with oral
examples on—

(1.) The even or aliguot parts of a £, a shilling, &c. ; and

(2.) The splitting up or division of amounts into aliquot
parts, so as to help them to work the example with the
shortest and easiest process.

(1.) The aliquot parts of £1 are—

10s. = } 28.6d. = }
6s. 84 = 4 2s. = 4
Bs. = i 1s. 84. = -115-
4. = } 1s. 8d. = %
_ 8. 4d. = } 1s. = %
The aliquot parts of a shilling are—
6d. = 3} 2, = }
d. = } 13d.= }
3d. = f - ld. = T

(2.) Much more practice should be given to the best selec-
tion of aliquot parts from given amounts, than to the tables
of aliquot parts. Numerous examples should be worked
on the black-board, the dlﬁ'erent aliquot parts being elicited
from the scholars,
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Example 4.—Find .the cost of 400 dresses at 16s. 7}d.
each.

First Method.
6s. 8d. = } of £1 400 cost at £1
6s.84. = } ,, £133 6s. 8d. value at 6s. 8d.
2s. 6d. =} ,, 133 6 8 ,, 6s. 8d.
6d. = } ,, 2. 6d 5 0 0 , 2. 6d.
3d.=13%, 6d 10 0 0 ’ 6d.
=1, 38d 5 0 0 ’ 3d.
16 8 id.
£332 10s. 0d. ,, 16 73d.

Second Method.

10s. = }of £1 | 400 cost at £1
bs. = % ,, 10s.|£200  value at 10s.
ls. = ., 65| 100 » 5a.
6d. = }, 1ls| 20 » 1s.
1. = }, 6d| 10 ” 6d.
2 10s. ,, 1}d.
£332 10s. ,, 165 73d.

On comparing the two methods of taking the aliquot parts,
it will be seen at once that the second is much to be pre-
ferred to the first for shortness and simplicity.

-Example § —Find the value of 360 pairs of muslin
curtains at £1 17s. 6d. per pair.

First Method.
£
10s. = } of £1 | 360 value at £1
5s. = }, 105|180 10s.
2.6d = }, be| 9 bs.
B, 28, 6d.
6756 ,, £1 17s 6d.

a—
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Second Method.
£
2s. 6d. = } of £1|360 value at £1
. 9 _
720 o, £2
445 2s. 6d.
675  ,, £117s 6d.

The second ﬁethod—by subtraction—is - valuable only as
a test of accuracy of working, and of the intelligence of the
scholars.

Nore.—Children should always be encouraged to work their
examples wherever possible by more than one method.

Example 6.—If one man earns £1 19s. 11d. per week,
how much yvi]l 769 men earn at the same rate ?

First Method.
£ s d
10s. = $ ot £1 769 0 0 wages, 769 men, at £1 per wk.
58. = %,,10s. 38410 0 ” 10s. ,,
4s= 1, £1 192 5 0 ” Cobs
8d.= } ,, 4s. 15316 0 ’ 4s.  ,,
2d.= },,8d.. 2512 8 » 8. ,,
ld.= } ,,2d. 6 8 2 » 2. -,
3 41 » 4.
£1,534 1511 £119s. 11d. ,,
Second Method.
- £769 wages of 769 men at £1 per week.
2. .
12)769 pence 1538 g - £2. ,,
20)64 1 34 1 , 4.

£3 4s..1d. "£1534 15s.11d. ,, £119s. 11d.
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In this example the second method is preferable for short-

ness and simplicity.

Example 7.—A boy earns 73d. per day, how much will
" that amount to in 313 days.

' 6d.
13d.

4 of 1s. 313 = amount at ls. per day

=}, 6d 156 6d.

39 lgd
\0)1 5. 7id.
.;59 15s. 74d.

Nore.—The teacher must rely upon a large number of vaned
examples worked on the black-board to instil into the
minds of the children the different processes and expe-
dients employed in working examples by practice.

EXERCISES IN SIMPLE PRACTICE.

1. Find by practice the value of the following :—
(1) 250 articles at 4d., 4d., 3d., and 1d.

(2) 1074

(3)

(4) .

(6)

(6).

(7

(8).

(9
(10)
(11)
(12)
(18)
(14)
(15)

(16).

(17

286
884
189
216
159
268
889
921
496
182
882

- 485

875

896

492

”
”»”
”
”
”

9

6d., 4d., 8d., 2d., and 1d.
.. 1d., 2d., 23d., and 83d.
.. 13d., 14d., 13d., 2d., and 2}d.
.. 23d., 84d., 83d., 4}d., and 43d.
..bd., 6d., 7d., 8d., and 9d.
.10d., 11d., 5}d., 53d., and 53d.
..6%d., 73d., 83d., 94d., and 104d.
..63d., T}d., 8}d., 9}d., and 10}d.
. 63d., 73d., 83d., 93d., and 103d.
. 11d., 11}d., 11}d., 113d., and 83d.
.10s., 6s. 8d., 5s., 4s., and 8s. 4d.
4s., 8s. 4d., 2s. 6d., 1s. 8d., and 2s.
8s. 44d., 1s. 8d., 2s., 4s., and 6s. 8d.
6s. 8d., 10s., 83 4d., 5s., and 1s. 84.
6s., 8s., 7s., 9s., and 8s.
15s., 14s., 18s. 4d., 12s. 6d., and 16s. 8d.
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(18) 875 articles at 12s., 8s. 4d., 7s. 6d., 11s, 8d., and 7s.
(19) 696 ,,  7s. 4d., 6s. 6d., 10s. 8d., 6s., and 5s. 10d.
(20) 871 »w 93 2d., 8s. 8d., Ts. 6d., 11s. 8d., 12s. 6d.
(21) 815 ” 9s., 16s., 12s., 7s. 4d., and 9s. 2d.
(22) 789 ,,  7s., 14s., 8s. 4d., 6s. 6d., and 8s. 8d.
(28) 892 ,,  6s., 18s. 4d., 7s. 6d., 10s. 8d., and Ts. 4d.
(24) 869 - 6s. 6d., 8s., 12s. 6d., 11s. 8d., and 9s. 2d.
2. Caloulate the value of the following :—

(1) 186 articles at 1s. 14d., and at 1s. 4}d.

(2) 890 ,, 85 64d., ,, . 2 93d.

(8) 189 . 4s. 83d.,, ,, bs. 104d.

(4) 297 » 6s. 74d., ,, 8s. 83d.

(6) 187 ,,  8s.64d., ,, 9s 11}d.

(6) 830 ,, 10s.14d., ,, 10s. 63d.

(7) 276 ,, s 63d, ,, Ts. 113d.

(8) 868 ,,  9s.43d., ,, Ts. 63d.

9 299 , 9104, ,, 6s 83d.
(10) 886 ,, 11s. 73d., ,, 12s. 83d.
(11) 596 ,  18s. 53d., ,, 16 83d.
(12) 666 ,,  18s. 53d., ,, 18s. 9}d.

8. Find the amounts of the following :—

(1) 280 articles at £2 8s. 4d., and at £6 5s. 6d.

(2) 1896 ,,  £1 6s.10d., ,, £27s. 9d.

(8) 2804 ,,  £6 Ts. 11d., » £518s.2d.

(4) 29016 ,,  $£15 b6s. 10d., ,, &£117s. 5d.

(5) 860 ,  £911s. 94d., ,, £519s. 4}d.

6) 782 ,,  £152s. 84d., ,, £618s. 5id.

(7) 1004 ,,  $£215s T4d.,, ,, £818s 1}d.

(8) 4444 »w 8117 93d., ,, £816s. 53d.

(9) 1868 ,,  £819s.11d.,, ,, £1 18s. 104d.
(10) 640 ,, £1818s.8d, ,, £9 9s. 9d.

(11) 4060 °,, £717s.7d., ,, £617s 113d.

(12) 672 ,, £218s.93d., ,, $£119.113d.

4. What will a coal-merchant pay for 1,066 tons of coals at

19s. 10d. per ton?
5. Find the value of 764 yards of broadcloth at 6s. 93d. per

yard.
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6. Required the cost of 972 bushels of wheat at 8s. 54d. per
bushel.

7. A man earns 5s. 64d. per day; how much does he earn in
820 days ?

8. Find by practice the cost of 1} cwt. of beef at 113d. per 1b.

9. A bankrupt pays 6s. 9d. in the £; what will he pay on a
debt of £750 ? '

10. What is the amount paid for 6387 books at 17s. 64d. each ?

11. Find the cost of 96 yards of velvet at £1 5s. 4d. per yard.

12. A merchant invests 1,000 guineas; if he makes a profit of
8s. 9d. on each £, what is the total amount of his profit ?

18. What is the amount of 526 subscriptions of 2} guineas
each ?

14. What will £1 15s. 10d. per week amount to in 15 years ?

15. The average cost of 256 tables is £1 2s. 11d.; find the
total cost.

16. Find the value of 800 cwts. of cheese at 5} guineas per cwt.

17. Calculate the valme of 1,045 lbs. of gold at £8 17s. 9d.
per oz. :

18. What is the rent of 844} acres of land at £1 15s. 7d. per
gcre ?

CHAPTER XXX,

COMPOUND PRACTICE.

Example 1. (Oral.)—Find the cost of 6 lbs. 8 ozs. of

butter at 1s. 6d. per lb.
The method most likely to be adopted by the children in

working this example mentally, will be—

s. d.

6 lbs. at 1s. 6d. = 9 0
and 8 ozs. or } 1b. = 9
Total 9 9
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Show the process on the black-board, thus :—

s d.
8o0zs. = 31b. |1 6 valueof1]1b.
6

9 0 valune of 6 lbs.
9 , 8 ozs.

9 9 value of 6 lbs. 8 ozs.

Example 2. (Black-board.)—What is the cost of I cwt.
1 gr. 7 lbs. of potatoes at £1 per cwt. ?

£ s d
lqr.=}cwt. |1 0 0= costof 1cwt.
7lbs. = } qr. 5 0=, 1lgr.
1 3=, 7lbs.
'l 6 8 =costoflcwt.1qr. 7 lbs.

Example 3.—4 tons 6 cwts. 2 qrs. 14 1bs. at £10 10s.
per ton.

£ s d
5 cwts. = } ton 10 10 0 =costof1 ton
4
42 0 0 = » 4 tons
lewt., = Lofbewts. 2 12 6 = ,, Scwts.) 6
2 qrs. = } cwt. 10 6 = ,, 1cwt. |~ cwts.
14 lbs. = } of 2 qrs. 5 8 =,  2qrs.
1 3=, 141bs.
s — fcostof 4 tons 6 cwts.
%9 6 : 2 qrs. 14 1bs.
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88.

EXERCISES.

EXERCISES IN COMPOUND PRACTICE,

5 cwts. 1 qr. 14 lbs. at £1 10s. 4d. per cwt.
8 cwts. 2 qrs. 14 1bs. at £2 1s. 6d. per cwt.

. 7 cwts. 8 qrs. 14 1lbs. at £1 14s, 6d. per cwt.

2 cwts. 8 qrs. 7 lbs. at £2 15s. 6d. per cwt.

. 7 cwts. 8 qrs. 20 lbs. at £8 18s. 6d. per cwt.
. 8 tons 12 ewts. 1 qr. at £1 10s. 6d. per ton.
. 17 tons 8 cwts. 2 qrs. at £20 10s. 6d. per ton.
. 4 tons 2 cwts. 8 qrs. at £0 8s. 4d. per cwt.
. 8 tons 1 cwt. 1 qr. at £4 18s, 9d. per ton.

. 7 tons 15 cwts. 8 qrs. at £1 6s. 4d. per cwt.
. 8 grs. 16 lbs. 4 ozs. at 16s. 4d. per qr.

. 2 qrs. 18 1bs. 9 ozs. at 18s. Tid. per qr.

. 8 qrs. 12 Ibs. 6 ozs. at 12s. 9d. per lb,

. 2 qrs. 17 lbs. 4 ozs. at 6s. 9d. per qr.

. 18 1bs. 6 ozs. 5 dwts. at 4s. 9d. per lb.

. 17 Ibs. 2 ozs. 10 dwts. at 8s. 9d. per oz.

. 16 lbs. 2 ozs. 19 dwts. at 16s. 44d. per Ib.

. 2 gals. 8 qts. 1 pt. at £1 10s. 6d. per gal.

. 4 gals. 2 qts. at £2 5s. per gal.

. 8 gals. 1 gt. 1 pt. at £1 8s. per gal.

. 17 gals. 8 qts. at 15s. per gal.

. 18 gals. 1 gqt. 1 pt. at 10s. 6d. per gal.

. 25 gals. 8 qts. 1 pt. at 12s. 6d. per gal.

. 17 yds. 8 qrs. 2 nls. at 86s. per yd.

. 8 yds. 1 qr. 8 nls. at 17s. 6d. per yd.

. 87 yds. 2 grs. 2 nls. at 18s. 10d. per yd.

8 qrs. 8 nls. at 80s. 6d. per yd.

. 88 yds. 2 qrs. 1 nl. at 2s. 6d. per qr.

. 2 furs. 25 poles at £29 18s. 6d. per fur.

. 7 furs, 15 poles 24 yds. at 10s. 6d. per pole.

. 18 perches 2% yds. at 18s. 6d. per fur. -

. 8 acres 2 roods 20 perches at £4 10s. per acre.
17 acres 8 roods 15 perches at £5 15s. 6d. per acre.
84. 29 acres 1 rood 85 perches at £1 10s. 4d. per acre.
85. 26 acres 1 rood 86 poles at £18 6s. 8d. per acre.

L2

147



148 MISCELLANEOUS EXERCISES.

86. 2 acres 8 roods 7 poles at 11s. per rood.

87. 57 acres 1 rood 12 poles at £5 18s. per acre.
88. 7 acres 8 roods 18 poles at 18s. 6d. per rood.
89. 12 bus. 2 pks. 1 gal. at 14s. per bus.

40. 7 bus. 8 pks. 1 gal. at 7s. 6d. per pk.

41, 10 bus. 1 pk. 1 gal. at 18s. 6d. per bus.

42. 817 yds. 8 qrs. 8 nls. at 1s. 6d. per qr.

48. 85 weeks 4 days 12 hours at £1 10s. per week.
44. 8 weeks 6 days 8 hours at 14s. per day.

45. 9 reams 6 quires at £8 6s. per ream.

MISCELLANEOUS EXERCISES IN PRACTICE.

Nore.—The scholars should be encouraged to work the following
examples by more than one method.

1. When wheat is sold at 42s. 6d. per qr., what does a farmer
get for 185 qrs. 6 bus. 8 pks. ?

2. What does a grocer pay for 12 cwts. 2 qrs. 17 1bs. of sngar
at 26s. 6d. per cwt. ?

8. For how much does a grocer sell 12 cwts. 2 grs. 17 Ibs. of
sugar at 84d. per 1b. ?

4. What should a coal-merchant charge for 12 tons 16 cwts,
8 grs. of coals, when they are sold at 14s. 6d. a ton ?

5. What is the selling price of 25 cwts. 2 qrs. 18 Ibs. of tes,
being the quantity sold by a grocer in a year, at 8s. 43d. per 1b.?

6. Find by practice the income-tax on £314 6s. 8d. at 1s. 8d.
in the £.

7. What sum of money will be required to pay the wages of 85
workmen for 50 days at 8s. 6d. each per day ?

8. What is a bankrapt worth when he owes £896 10s. 6d. and
can pay only bs. 6d. in the £?

9. What would a silversmith charge you for a silver match-box,
weighing 2 ozs. 8 dwts. 4 grs., at 15s. 6d. per oz. ?

10. How much does a merchant pay in duty on 486 cwts. 8 qrs.
of sugar at 5s. 6d. per cwt. ?

11. What should I pay for constructing a fence, 2 furlongs 18
perches 4 yards long, at the rate of 1s. 63d. per yard ?
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12. What is the expense of constructing a railway 115 miles
8 furs. long at £5,000 per mile ?

18. Find the value of 182§ cwts. of old iron at 3d. per lb.

14, If gold be valued at £8 15s. 6d. per oz., find the worth of
8 lbs. 7 ozs. 14} dwts.

15. Find the dividend on £805 12s. 6d. at 8s. 6d. in the £.

16. What will be the exact wages for 7 weeks & days at £1 1s.
per week ?

17. If hops are worth £2 19s. 6d. per cwt., what should be paid
for 15 cwts. 8 qrs. 15 1bs. ?

18. Find the cost of 18 lbs. 6 dwts. of silver at 7s. 6d. per oz.

19. If a builder charges £810 8s. 4d. for erecting a wall a mile
long, what would be- his account for enclosing a park 25 miles
2 fars. 110 yds. round, at the same rate ?

20. Find the dividend on £817 16s. 8d. at 15s. 6d. in the
pound.

21. A tradesman owes his credltors £8,050, and pays 6s. 9d. in
the £; how much do all his creditors lose ?

22. What does a person pay in income-tax on his yearly
income of £368 15s. when the tax is levied at 4d. in the £?

28. Find what 8 cwts. 1 qr. 11 lbs. of plum-cake will cost at
6s. 8d. per stone; and what will the same quantity of plain bread
cost at 1s. 7d. per stone?

24. What should a farmer pay for the mowing of his fields,
measuring 180 acres 8 roods 15 perches, at 15s. 6d. per acre ?

26. A grocer bought sugar, weighing 9 ewts. 8 qrs. 15 lbs.
at 81d. per lb., and the same quantity at 83d. per 1b.; what was
the difference in the amount on the two invoices ?

26. What will it cost to drain 560 acres of land at 18s. 6d. per
acre ; and to sow it at 5s. 6d. per acre ?

27. What wages will be due to a servant for 18 weeks 8% days
at 1s, 84, per week ?

28. If the rent of a ‘house is £65 per annum, what should I
have to pay for 2 months 8 weeks 8 days’ remdence, reckoning
4 weeks to the month ?
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CHAPTER XXXI.

MISCELLANEOUS EXERCISES.
(On the preceding rules.)
TypicAL examples to be worked on the black-board by the

teacher, assisted by scholars.

Example 1.—Divide 10 gs., £10, 10 half-sovereigns, 10
crowns, 10 half-crowns, 10 shillings, and 10 sixpences equally
among 72 persons,

£ s d
10 guineas = 10 10 0
10 £ =10 0 0
10 half-sovs. = 5 0 0
10 crowns = 210 0
10 half-crowns= 1 &5 0
10 shillings = 10 o
10 sixpences = 5 0
Total to be dunded} ~3 0 0
among 72 persons
£ s d
-72)30 0 0(8s. 4d.
20
600(8
576
24
12
288(4 _
288 Ans. 8s. 4d.

Example 2.—£28 9s. 3d. is the exact sum of an equal
number of pounds, shillings, and pence ; what is the number of
each P

This question means that we have to take away a
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sovereign, a shilling, and a penny, and again a sovereign, a
shilling, and a penny, and so on until nothing remains. Of
course we shall have an equal number of pounds, shillings,
and pence. In other words we have to find how many times
a £, a shilling, and a penny, together, are contained in
£28 9s. 3d.

d.
£1 +1s + 1d. = 253
£28 9s. 34 = 6831
253)6831(27
506
1771
1771

253d. is contained 27 times in 6831d., i.e. £1, 1s., and 1. are
contained each 27 times in £28 9s. 3d.
Ans. 27 of each coin.

Example 3.—I wish to divide £10 among four persons
so that for every 8d. I give the first, I give the second 6d.,
the third 4d., and the fourth 24.; what is the total amount
received by each ?

If I make one distribution according to the terms of the
question, I distribute 8d. 4 6d. 4 4d. + 2d.=20 pence.

The question then is how many times can I do this, or how
many times is 20d. contained in £10.

£10 = 2400d.
2,0)240,0
120
A ——1
I can distribute 84., 6d., 4d., and 2d. 120 times so that
£
the 1st will get. 84. X 120 —= 960d. = 4
» 2nd 6d. X 120 = 720d. = 3
, ord 4d, x 120 — 480d. —= 2
» 4th ,, 2. X 120 = 240d. =1

Ans. £4, £3, £2, £1. : £10

“——
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Example 4.—(a) If one yard of cloth costs 5s., what
will 15 yds. cost? (8) If 15 yds. cost £3 15s., what will 1
yard cost? (¢) At the same rate, what will 7 yds. cost?
(d) If 7 yds. eost £1 15s., what will 15 yds. cost ?

(a) 1 yard costs 5s.
. 15 yds. cost 5s. X 16 = £3 15s.

(6) 15 yds. cost £3 154,
. 1 yd. costs £3 15s.+-15= 5,

(¢) 1 yd. costs 5s.
*. 7 yds. cost 5s. X 7= £1 15s.

(d) 7 yds. cost £1 15s.
. 1 yd. costs £1 158.+7 =6s.
d . 15 yds. cost 5. X 15 = £3 15s.

or £1 15s. +-7X%15
' or £1 15s.%x15=7

£ s d
1. 156 0
15
7% 0
315 0

Note.—The last part (d) of Example 4 isan ordinary exercise
in “Simple Proportion.””. The method adopted above
merely involves multiplication and division. It is some-
times called the wnify -or wnitary method, because we
first compare numbers with- unity (unit); and some-
times * First prineciples,” because we depend on the
simplest elementary processes to solve our problems.

In solvmg problems of this type it is 1mportant to lead
the scholars to see in the first place what i required, and then
that something is given of the like nature. For instance, in
Ex. 4 (d), we are required to find the value of 15 yards, and
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we are given the fact that 7 yards cost £1 15s. It is
the data given which must always form the first line of the.
working, and it is this line which pupils find most difficult
to construct. Practice only can give the required facility,
"but the following rule will materially assist.

In the first line, place that term last which is of hke kind to
the required answer.

Example 5.—(a) If 15 oranges can be bought for 34d.,
what will 37 cost? (b) If I pay 33d. for 15 oranges, how
many can I buy for 91d.?

() 15 oranges cost 33d.
.. 1 orange costs 33d. + 15
and .. 37 oranges cost 33d. + 15 x 37
33d. x 87
B .
1s. 1044.
6
I1s. 3d.
a3d.
: 5)lls 63d.
15 { 3)2s 33d.
9%

Ans. 37 oranées can be bought for 91d.

(%) 33d. or |5 farthings will purchase 15 oranges.
.. 1 farthing will purchase (15 +15) oranges.
and ... 91d., or &7 farthings, will purchase 15+15 x 37
Ans. = 37 oranges.

The scholars shoud be instructed (except in such a very

simple example as thé\ one just given), first to multiply and
then to divide.

Example 6.—(z) Vhen the income-tax is 3d. in the £,
what is the tax on, an ircome of £320? (4) My income-tax

\
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amounts to £4 on an income of £320; what is the amount
of the tax in the £? (¢) My income-tax at 3d. in the £
amounts to £4; what is my income? (d) When I have paid
my income-tax of 8d. in the £, I have £316 left; whatis my
income P )

()  £1 yields a tax of 3d.
£320 yield a tax of 3d. X 320 = £4.

(0) £3820 yield a tax of £4
. £1 yields a tax of £4 <320
and £4 or 960d. + 320 = 3d.

(¢) Every 3d. I pay denotes an income of £1

o’ ” 1s. ”» » ” £4
ooy R0, ™ £80
ooy £4 ” ” » £320.

(d) After paying 3d. tax out of each £ of my income I
shall have left 19s. 7d. or 237d., that is,

2374d. is left out of £1 :
o 1d s 214237
o 240d. » £1237 x 210
or £1 , , £1+237 x %40
-~ £316 ,, »  £1+237 x 240 x 3186.
316
240

12640
632

287)75840(320
711

474
474 4

0

"""

Ans. . £320 is the ircome,
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Example 7.—(a) If 21 bushels of oats will feed 35
horses for a week, how many bushels are required to feed 25
horses ?  (b) If 35 horses consume 21 bushels in a week, how
many horses will consume 15 bushels P

(a) 35 horses require 21 bushels,

.. 1 horse will require (21 -~ 35) bushels, and
«+ 25 horses will require (21 =~ 85 X 25) bushels.
Ans. = 15 bushels.

(5) 21 bushels serve 35 horses,

. 1 bushel will serve (85 < 21) horses,
.. 15 bushels will serve (35 = 21 x 15) horses.
Ans. = 25 horses.

Example 8.—If it takes 7} hours to travel 150 miles, how
long will it take to travel 20 miles ?

150 miles are gone over in 74 hours, or 15 half-hours,

. 1 mile is gone over in (15 <+ 150) half-hours ;

*. 20 miles are gone over in (15 <+ 150 X 20) half-hours.
Ans. = 2 half-hours, or 1 hour.

Exa.mple 9.—(a) A commercial traveller receives a com-
mission of £2 10s. on every £100 worth of goods he sells ;
what is his commission on the sale of £750 worth of goods ?
(b) If the commission is £2 10s. per cent., required the
value of goods sold to realise £18 15s. () If £18 15s. be
realised on the sale of £750 worth of goods, what is the
commission per cent. ?

(a) £100 realises £2 10s.
.~ £1 will realise £2 10s. <= 100
o 8750 0, ,,  £210s =+ 100 X 750,
Ans. = £18 15s.
)] £210s. = 50s.
£18 15s. = 3875s.
50s. is the commission dn £100 worth of goods,
o la, » s (£100 = 50) worth of goods,
.~ 3756s. ,, » (£100 = 50 x 375) worth of goods.
Co Ans, = £750 worth of goods.
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(c) £750 give a commission of £18 15s.
o £l gives " £18 15s. + 750
. £100 give ,, » £18 15s. = 750 x 100.
- Ans. = £2 10s.

Example 10.—(a) A garrison, consisting of 3,264 men,
has provisions for 243 days ; how long will the provisions last
if the garrison be increased by 1,632 men ? (5) A garrison of
4,896 men has provisions for 162 days; how many men must
be sent away so that the provisions may last 243 days ?

(a) 3264 men have food for 243 days,
<. 1 manwill have food for 243 days X 3264
*. 4896 men will have food for 243 days X 3264 <+ 4896.
Ans, = 162 days.

() We have
162 days’ provisions for 4896 men,
1 day’s » » (4896 X 162) men,
.'. 243 days’ » » (4896 X 162 = 243) men.
= 3264 men.
. That is, we must send away 4896 — 3264 = 1632 men. .

Nore.—Example 10 contains two exercises in what is some-

times called tnzerse proportion. The attention of the

. children should be directed to the difference in the
working of these and the preceding examples.

Example 11.—A house, rated at £90, pays £4 10s. for
the poor-rate; what is the amount of the poor-rate on a
house rated at £240 ?

- £90 gives £4 10s. as poof-raté,

o £1*, £410s. = 90 as poor-rate,

o £240 ,, £410s. <+ 90 X 240 as poor-rate.

Ans, = £12.

Example 12,—(a) A bankrupt owes £3,500; he can pay
0s. 6d. in the £; what are his effects? (5) A bankrupt

¢ This gives the amount in the £, viz. 1s.
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owes £3,500 ; his effects are worth £962 10s. ; how much can
he pay in the £? (c) A bankrupt pays 5s. 64. in the £ ; his
effects are worth £962 10s. ; what is the amount of his debts P

(@) For every £ the bankrupt pays 5s. 6d.
.. for £3,500 ’ » 5s. 6d. x 3,500
= £962 10s.
(b) £83,500 produces £962 10s.
£,  £962 10s. =+ 3,500
= bs. 6d.
(¢) 5s. 6d. represents £1 of debt, or
11 sixpences » £1
1 sixpence » (£1 = 11) of debt,
. £962 10s., or 38,500 sixpences, represents (£1 = 11 »®
38 500) of debt
Ans. = £3,500 debt.

Example 13.—A banker lent a man £300, to be paid
back at the end of 3 years, on condition that he also paid
£5 for the use of every £100 per year; what was the total
amount to be paid ?

£ £
100 for 1 year gives 5 for the use
300 ,, 1year ,, 15 »
300 ,, 3 years ,, 45 »”
Therefore the total to be paid is £300 + £45 = 345.

Nore.—In this example the money lent is called the
PriNcipar, the money paid for the use of the money
lent is the INTEREsT. The interest is said to be so
much per cent. per annum, viz. so much per £100 per
year.

MISCELLANEOUS EXERCISES.

1. If 4 Ibs. of sugar cost 1s. 8d., what will 20 Ibs. cost ?
2. If 5 horses can be bought for £288 15s., what must be
given for 45 at the same rate ?
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8. 6 yards of cloth cost me £2 15s. 6d.; what shall I have to
pay for 42 yards more at the same price ?

4, The price of 7 lbs. of tea is £1 1s. 8}d.; what will a chest
weighing 68 lbs. cost ?

5. A truck load of coal weighing 7 tons cost me £6 6s. 7d.;
what should I charge my neighbour for 4 tons of it ?

6. 12 bushels of potatoes are worth £1 16s. 6d.; what will
8 sacks of 4 bushels each cost ?

7. 17 lbs. of bacon are bought for 12s. 9d.; what will 28 lbs
cost at the same price ?

8. 15 yards of calico cost me 8s. 9d.; what should I give for
8 pieces, each measuring 56 yards ?

9. A man earns in 6 weeks £36 18s. 9d.; what does he earn in
87 weeks ?

10. When 8 cwts. of sugar cost 8Gs. 2d., what should be gwen
for 272 cwts. ?

11. If I buy eggs at the rate of 8 for 1s., what must I give
for 15 score ?

12. T bought black currants at the rate of 5 lbs. for 1s. 03d.;
what will 89 Ibs. cost me ?

18. A farmer had 815 sheep in his field ; he sold 120 of them
for £300; what will he get for the remamder at the same
rate ?

14. Divide £16 10s. between John, Henry, and Thomas, giving
John 10s. to every 7s. to Henry, and to every 5s. to Thomas;
what will each receive ? ‘

15. Plums are bought at the rate of 5 quarts for 2s. 84d. ; what
will 816 quarts cost ?

16. If 15s. are given for 8 lbs. of butter, how much must be
given for 58 lbs. ?

17. If 18 1bs. of figs cost 18s. 6d., what will } cwt. cost ?

18. 16 quarts of strawberries are bought for 9s. 4d. ; what will
10 gals. 2 qts. cost ?

19. A bushel of beans can be bought for 7s. 2d.; what will
18 pks. cost ?

20. 15 lbs. of soap cost 8s. 104d. ; find the price of } cwt. -

21. 28 1bs. of sugar are bought for 8s. 2d.; what is the value of
14 ewt.?
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22. When sugar is bought for 28s. 4d. a ewt., what is the value
of 17 1bs. ?

28. A chest of tea weighing 85 lbs, is bought for £3 18s. 9d
what is the value of another chest weighing 76 lbs., at the same
price ?

24, How many eggs at 15 for 11}d. can I get for 2s. 6d. ?

25. If for 15 acres a farmer pays a rent of £67 10s., what will
his whole farm of 450 acres cost him ?

26. 560 boys and girls attend a certain school, and there are 8
boys to every 2 girls ; how many girls are there ?

27. 18 oranges out of a box of 1 gross are sold for 2s. 8d. ; for .
how much will the remainder be sold at the same rate ? ’

28. I bought 5 acres 8 roods of land for £575; for what should
I sell 8 roods of it at the same rate; and for what should I sell
them to gain £20 on the whole ?

29. What will 260 lbs. of beef cost, if 18 1bs. cost 11s. 8d. ?

80. How many Ibs. of tea at 2s. 6d. per lb. in addition to
180 Ibs. of tea at 1s. 8d. per 1b. must be given in lieu of 5 chests,
each weighing 56 lbs., at 8s. 4d. per 1b, ?

81. Make out the following bill:—384 Ibs. of arrowroot at
1s. 84d. per Ib., 25} Ibs. rice at 8d. per Ib., § Ib. carraway seed at
10d. per lb., 4 nutmegs at 3s. 6d. per doz.

82. Find the number of grains in a lb. troy, and calculate the
value of 1 1b. of gold at the rate of 8s, 6d. for 5 dwts.

88. There are 7,000 grs. in a lb. avoirdupois ; how many are
there in an 0z.? Find the difference in grains between an oz.
avoirdupois and an oz. troy.

84. When a lb. of gold is worth £48, what should a sovereign
weigh ?

85. If 2 men, who do as much work as 5 boys, can reap a field
in 80 days, in what time can 10 boys do it working alone ?

86. A parcel is carried 125 miles for 7s. 6d.; how far can the
same be carried for 1s. 6d. ?

87. What is the value of 5 cwts. of soap at 8}d. per Ib., and 5
gross of black-lead at 8s. 4d. per packet? How much more or
less than £15 will the whole cost ?

88. If you lose 15s. by selling £5 worth of goods, calculate the
loss on £100 worth ?
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89. If you gain 17s. 6d. by selling goods which cost £5, what
will be your gain on goods bought for £85 ?

40. If the loss on £100 be £5, find the selling price ; then find
the selling price on goods which cost £85, and which were sold at
a loss of 5 per cent.

41. What is the cost of 12 cwts. 8 qrs. 21 Ibs. of sugar at 88s. 6d.
per cwt., and what should the whole be sold for to gain 2d. on
every 7 lbs. ?

42. How many yards of cloth at 8s. 4d. per yard should be
given for 5 pieces, each measuring 120 yards at 2s. 6d. per
yard ?

48. A bankrupt has in money £560 to pay £1,000 ; what will a
creditor lose to whom he owes £250 ?

" 44. Pay 8s. 6d. in the £ on liabilities amounting to £860, and
say how much your creditors will receive.

45. Pay 8s. 4d. in the £ on debts to the amount of £1,600, and
say how much the creditors will lose.

46. In a piece of copper ore, weighing 5 Ibs., there is found
1} 1b. of pure copper; what weight of copper may be extracted
from 5 tons of this ore, and what would be its value, when
extracted, at £4 per cwt. ?

47. The rents of a person’s property amount to £2,600, and the
land-tax is 64d. in the £; what will be the net income ?

48. Find by practice the dividend on £860 10s. 6d. at 17s. 9.
in the £.

49, How much tesa, sold in 12-1b. parcels at 80s. each, can be
bought for £15 15s.?

50. The tax on an income of £586 is £18 6s. 8d. ; whatis thatin
the £, and what will the tax amount to in the following year at the
same rate when the income is increased by £154 ?

61. If 5 men and 8 boys reap a field in 18 days, how long will
it take 2 men and 6 boys to do it, allowing that 8 boys do as much
work as 2 men ?

52. When the income-tax was 2d. in the £, I paid £123 10s.
upon my income; what shall I have to pay upon the same income
when the tax is 8d. in the £ ? also find my income.

58. When coffee is 1s. 1{d. per lb., I buy 84 cwts.; how much
can I buy with the same money, when it is 1s. 8}d. per b, ?
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54. To gain 8 per cent. I sell an article for 15s. ; for what must
I sell it to gain 5 per cent. ?

65. If £850 put out to interest will gain £12 10s., what
principal will gain £17 in the same time ?

56. If £25 put out to interest gain £3 in a given time, what
principal will be required to gain £7 in half the time ?

57. If in 2 years I can make £25, by putting out a certain sum’
of money to interest, for how many years should the same sum be
at interest to gain £45 ?

58. If 6 men can erect part of a fence in 15 days, how many
will be required to do twice the quantity in 45 days ?

59. Find, by practice, the dividend on £280 16s. 8d. at 10s. 9d.
in the £.

60. Calculate the value of 8 roods 16 perches at 80 guineas per
acre. ,

61. There is enough grass in a field to graze 150 oxen for
25 days; how many oxen might graze for 125 days on the same
quantity of grass ?

, CHAPTER XXXII.*
ELEMENTARY IDEAS OF A FRACTION, ETC.

It is impossible to work examples in proportion intelligently,
without first understanding the nature of a fraction, for the
ideas of the former are evolved from the latter.

It will therefore greatly facilitate after progress if the
children are now taught thoroughly the nature of a fractwn,
of ratio, of proportion, and of an equation.

# If the teacher is content to teach his scholars to work examples in propor-
tion by the unity method only, the work of Standard V. may stop here; but
as six months will probably be ample time to accomplish so much, we strongly
advise that this and the following chapter be carefully studied both as an
introduction to the work of Standard VI., and for a better understanding of
problems in proportion.

M
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I.—A Fracrion.

Take an apple and cut it into ¢wo equal parts.

Each of these parts is called one-half.

Cut each half into two equal parts ; or, which is the same
thing, cut the whole into four equal parts.

Each of these parts is called one-fourth, or a quarter.

A farthing, viz. one-fourth of a penny, is written thus, }.
One halfpenny is written thus, ; but as a halfpenny is
two farthings, or #wo-fourths of a penny, we may write it
thus, £ ; and three farthings, or three-fourths of a penny is
written .

And so of the apple

one quarter, or one-fourth, is written }
one-half, or two-fourths, is written £
three-quarters, or three-fourths, is writtten §

Each of these parts, I, %, {, is said to be a FracTION or
even part of the apple.

Let us take one of these fractions, say §, and look at it a
little more closely.

(1) We first divided the apple into four equal parts. The
sign =~ indicates division, and we use this sign in the frac-
tion to indicate division, but we omit the dots. The /ine then
between the 8 and the 4 indicates division.

(%) We divided the appleinto four equal parts, and we place
the figure 4 below the line to show this particular division.

(8) We took three of those parts to make the ¢three-fourths,
and to show the number taken we place the figure 3 above
the line.

A fraction then consists of three parts.

(@) The line to show division.

(b) A figure below the line, to show the number of

equal parts into which the whole has been
divided.
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(c) A figure above the line to show how many of the
equal parts have been taken.

Since the figure below the line points out or denominates
the number of equal parts into which the whole has been
divided, we call it the DENoMmiNATOR. And since the figure
above the line shows the number of parts taken to form the
particular fraction, we call it the numberator, or NUMERATOR.
And since the line indicates division, we say a fraction is a
numerator divided by a denominator, thus :

Numerator
Denominator

Suppose we divide the apple into eigh? equal parts; how
many fractions can we make ?

The denominator = 8.

The numerator may be 1, 2, 3, 4, 5, 6, 7, or 8.

And the fractions will be—

P 68804

In the last fraction we have taken the whole of the parts,
that is the whole apple, and we see that when the numerator
and denominator are equal the fraction is a whole number.

Let us now divide a second apple of similar size into eight
equal parts; and let us take 3 of these parts as well as the
8 from our first apple; how shall we write this as a
fraction ?

Our whole one, or unit, is still divided into 8 equal parts;
hence 8 will be our denominator ; and, since we have taken
11 of these parts, our numerator will be 11, and the frac-
tion 13,

But this is plamly a very different sort of fraction from
2, for instance. It is not, properly speaking, a part of an
apple, but one whole apple, and part of another. It is
therefore called an tmproper fraction. But § and } and }
being all parts of the one apple are called proper fractions.

M 2
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We may write 1} as 13, viz. one whole apple and § of
another.

Definitions :—

(1) A FracrioN is one or more of the equal parts of a whole.

(2) A Prorer FzacTiON is one which has the numerator
less than the denominator, as .-

(3) An ImproPER FRACTION i8 one which has the nume-
rator nof less than the denominator, as 1.

(4) A Mixep FracrioN is one which is made up of a
whole number and a fraction, as 1%.

Mixep axp IMpROPER FRAcTIONS.

‘We may change an improper fraction into a mixed frac-
tion and a mixed fraction to an improper fraction.

Thus (1) 4 = § + § = 1§

» (2) Jai=3'+v+ 3=2=2
b B =44+ 4+4 +4+1=4

In (1) we found first the number of eights in 11.

In (2) the number of sixes in 15.

In (3) the number of fours in 17, and these gave whole
numbers. Hence (1) To reduce an improper fraction to a mizved
Jraction, divide the numerator by the demominator. (2) To
reduce a mixed fraction to an improper fraction, multiply the
whole number by the denominator of the fraction, and add the
numerator to make the new numerator.

Lowest TERMS.

Draw a square on the black-board ; divide it into 4 equal
squares, and these again each into 4 equal squares.
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From this it is easy to elicit from the scholars that—
1) & Ts ®?) ¥ s
3) % 1% 4 & 1%
If we again divide each small square into 2 equal triangles
and then into 4, that—

I
I

Wt =+ = &% = &
@F = & = 3 = @
@t = # = 3 = #

From this we see that to multiply (and hence also to
divide) the numerator and denominator of a fraction by the
same number does not alter its value.

Thus in (3) we obtain {3 from § by multiplying nume-
rator and denominator by 4; and then 3} from {% by
multiplying numerator and déenominator by 2, and so on.

Again (3), we can get § from 4§ by dividing numerator
and denominator by 4, and then again by 4.

Thus :(—
48 = 4 12
64 + 4 = 16
12 + 4 3
16 ~ 4 = -1

This last process is called reducing to lowest terms. In a
future lesson we shall call it “ cancelling.”

ORAL EXERCISES.

1. Divide an apple into 8 equal parts; give Mary 2 parts and
John 8 parts; what fraction of the whole will you have given
away, and what fraction will you have left ?

2. I want to divide an orange, giving John and William equal
portions, and Jane as much as John and William together; how
shall I divide the orange, and what fraction of the whole shall I
give to each ?
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3. A post is driven } of its length into the ground, and there
are 6 feet above the ground ; what is the length of the post ?

4. My garden measures 60 feet in length ; what is the length of
}, 4, and 4, respectively ?

5. % of my week's wages is 18s. ; what do I earn per week ?

6. Iam 16 years old, and % of the age of my father ; whatis
my father’s age ? .

7. My father’s age is 65; I am 2 of my father's age; how
old am I?

8. How much is—
(1) % of 1s.?
(2) % of 1s. 4d.?
(8) & of 27s.?
(4) % of 215, 2
(5) % of 2s. 6d.?
(6) % of 80s.?
. 9. What is the difference between—
" (1) % of 15, and % of 6d. ?
(2) % of 1. 8d. and  of 8d. ?
(8) # of 2s. 4d. and § of 2s. 8d. ?
(4) % of £2 and £ of 2 guineas ?
(6) 1% of bd. and v of 6d. ?
(6) 4 of 8 half-crowns and ¢ of 7s.?

10. How much is 4, 4, 4, 4, and £ of an hour respectively ?
11, Which is the greater, and by how much, § of a foot or £
of a yard ?
12, What is the price of § of a Ib. of butter at 2s, per 1b. ? and
of 4 at 1s. 8d. per 1b. ? |
18. How many cwts. in § added to 4 of a ton ?
14. What is the cost of 2} yds. of ribbon at 4d. per yd. ?
15. # of the contents of a cistern are emptied in 80 minutes ; ‘
how long will it take to empty the cistern ? |

SLATE OR PAPER EXERCISES.

‘1. Find the half of £2 16s. 9d., and the third of £1 18s. 6}d.
2. How much is § of 17s, 9d.? Multiply £4 18s, 6d. by 1.
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8. How many lbs. are there in 4 of a ton ?

4. % of a house is worth £567; what is the value of the house ?

6. Multiply £17 18s. 9d. by 63.

6. Which is the greater, and by how much, $ of 20 guineas or
4 of £20°?

7. My income is £484 10s. If I spend 3} of it, how much
do I save ?

8. In copying an example I wrote 4 of £8 instead of § of £3;
what was the error in the amount ?

9. Add together # of a guinesa, + of a £, and 4 of 1s,

10. What is the difference between & of a guinea and &
ofa £?

11. If § of an estate is worth £18,000, what is the value of the
whole ?

12. £ of an estate is sold for 1,000 guineas; what is the value
of } of the estate ?

18. If 4 of a ship’s cargo is worth 1,000 guineas, what is the
value of $ of it ?

14. Add together % of a crown, # of half-a-sovereign, 3 of a
sovereign, and % of a £5 note.

15. Subtract § of £25 4s. from § of £28 8s.

16. Divide £ of a guinea, (% of a £, and § of a florin equally
among 859 persons. '

17. Reduce the following mixed to improper fractions—

21, 54, 41, 114, 194.

18. Reduce the following improper fractions to whole numbers
and proper fractions :—
‘lll’ ‘fl' 251' 33" 1"‘"
19. Reduce to their lowest terms—
18, #, 1, 1, A

20. Draw a sqnare, and divide it—
(1) To show that if § are taken from it § are left
(2) Te show that # + §is the same as } + §, and that if
makes up the whole.
(8) To show that } of } is v’s of the whole.
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Place on the table a group of 12 pennies and another of
4 pennies, and ask the children to compare these two sums
as to their quantity or magnitude.
~ 'Wae shall probably get two answers,—

(1) 12d. is 84. more than 4d.
() 12d. is three times as great as 4d.

The first answer is perfectly correct, it shows a certain
relation between the sums; but it is with the second answer
that we now propose to deal.

“12d. is 3 times 4d.”

We obtained the 3 by dividing 12d. by 4d.; viz. the
first sum by the second. -~
~ The number 3 is said to show what relation 12d. bears
to 4d.

If then we ask the question, ““ What relation is there
between 12d. and 4d. ?”’ the answer will be three; and we
obtain the three by dividing 12d. by 4d.; the first by the
second.

What relation is there between—

(1) 84.and 24.? Ans. 4.
(2) 94.and 84.?2 ,, 8
(8) 16d. and 24.? ,, 8.
(4) 4d. and 84.2 . ,, .
(5) 2d. and 84.2 ,, }
(6) 84.and 9d.? ,, $.

Next place 8 marbles and 2 pennies on the table, and ask
“ What relation is there between these groups P’ We may
get the answer four. But another question, ¢ Can 2d. be
contained four times in 8 marbles P*’ will show the impossi-
bility of the comparison.
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A relation can exist only between things of the same kind.
There can be no relation between pounds and yards, or
between schools and stones.

‘We have then to remember,

1. That when we compare two numbers, we compare the
first with the second by dividing the first by the second,
and the quotient is the relation or RaTio between the
numbers, }

" 2. That we can have a ratio only between numbers which
stand for things of a like kind.

The teacher should fix these two ideas in the minds of the
scholars by a few oral questions, thus :—

‘What is the ratio of—

12 1bs. to 4 1bs.? Ans. 8.

12 lbs. to 2 yds.? Impossible.
18 yds. to 2 yds. ? A4ns. 9.

8 feet to 6 feet 2 Ans. 3.
bs.to 15s. ? Ans. }.

We have been talking of the ratio of one number to
another. It would be inconvenient to often write so long an
expression when we are dealing with ratios, and so we adopt
a symbol, just as we do for addition and multiplication, for a
fraction, &c.

To find the ratio of 12 to 4, we divide the first number by
the second, and so we may write 12 =~ 4, or, as a fraction, 1?2,
but in practice we express the ratio thus, 12: 4.

We saw that in a fraction we used the sign for division
omitting the dots. 1In ratio we adopt the dots and omit the
line.

It must be strictly borne in mind that 12 -~ 4, 12, or*
12 : 4 all have precisely the same meaning.

* The first term of the ratio is called the anmtecedent, and the second the
consequent. .
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It is not usual actually to perform the division and find
the ratio: we merely indicate it thus—

The ratio of—
(1) 9to6=9:6o0rfor9 = 6.
(2) 6to9=6:90r§or6 9.
(8) 1to6=1:60rtorl=56.
(4) 8tol =8:1orfor8 =1,

Nore.—We cannot have a ratio between yards and feet, or
between shillings and pence, but we can reduce the
yards to feet, or the feet to yards; and the shillings to
pence or the pence to shillings, and then we can express
the ratio.

ORAL EXERCISES.
1. Express the ratios of the following :—

(1) 18 cows to 12 cows.
(2) 19 horses to 87 horses.
(8) 12s. to 18s.
(4) £1 to £4.
(5) 6to 9.
(6) $to &
9. Express as fractions the ratios of the following :—

(1) 8 1bs. to 5 lbs.
(2) 25 yds. to 10 yds.
(8) 1 foot to 9 feet.
(4 8:17.
6) 7:8.
(6) 21:19.
8. Express the ratios of—
(1) 12s. 6d. to 18s. 9d.
(2) 4 tons to 12 cwts.
(8) £1 16s. to 11d.
(4) 18 ozs. to 15 Ibs. (Troy).
(5) 18 ozs. to 15 lbs. (Avoir.).
(6) £1 18s. 94d. to £2 15s. T3d.
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III.—PRroPORTION. Equarion,

9=3 = 3
18+-6 = 3
Hence we may write—
1 9+8 = 186
@or § = 1
(B)or 9:3 = 18:6-

That is, the ratio of 9 to 3 is equal to the ratio of 18 to 6,
and we have indicated this by placing the sign of equality
(=) between them. But here again in practice it is mnot
customary to use the sign of equality, but in place thereof
four dots, thus ::

So that we show equal ratios by writing thus—

9:3::18:6

We read this “ 9 has the same relation to 3 as 18 has to
6,” or shortly,

“9is to 3 as 18 is to 6.”

The numbers in the ratio are called ferms.

1st term. 2nd term. 3rd term. 4th term.
(@ 9 : 38 b 18 : 6
1st term. 2nd term. 3rd term. 4th term.

@or3 : 9 1 6 : 18

It will be seen from these two expressions of equal ratios
that: The first term is as many times greater or less than
the second as the fhird term is greater or less than the
Jourth.

In (a) the first term is three times greater than the
second, and so the third is three times greater than the
fourth.

In (b) the first ternx is three times less than the second,
and so the third term is three times less than the fourth.
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Definition :— Four terms are said to be in PROPORTION, when
the first term 18 ‘as many times greater or less than the second as
the third is greater or less than the fourth.

The terms at the ends, viz. the 1st and 4th, are called

extremes; the middle terms, viz. 2nd and 3rd, are called
means.

When four numbers are in proportion, the product of the
extremes 18 equal to the product of the means.

Illustrate this by examples, thus :—
(1) 4:3 :: 8:6 but 4x 6 = 24
and 3x8 = 24

extremes. means.
thatis 4 X 6 = 3 x 8 '(a)
2)1:3::6:18but 18x1
and 6 X 3

extremes. means.
thatis 18 x 1 = 6 x 3 (§)
(8)9:8::18:6but 6 x 9 =54
and 8 x 18 = 54

extremes. means.

thatis 6 x 9 = 3 x 18 (¢)

= 18
= 18

The eipressions (@) (&) (c) are called EquaTions, because
we have a number on one side of the sign of equality exactly
equal to the number on the other.

Given any three terms of a proportion and we can always
find the fourth.

‘Write on the black-board the following four proportions :—

1) 2:4:: 4: 8
@) 6:3::12: 6
(B)6:4:: 8: 2
. 9.
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Suppose in the first of these proportions we have to find
the 1st term. Put « to stand for the term.

Thenz : 4 ;24 : 8
The product of the means =16
» ) T extremes =16

But one factor of the product of the extremes, viz. 16, is
8, therefore the other must be L& or 2.
Secondly, to find the 2nd term in the 2nd proportion—

6 z . .e 12 6 ’
The product of the extremes = 36

»” ” means = 36

And one factor of the product of the means, viz. 36, is
12, therefore the other is §§ or 3.
Thirdly, to find the 3rd term in the 3rd proportion
given—
6:4::2:2
The product of the extremes = 12

» s ,, means = 12

And one factor of the product of the means, viz. 12, is 4,
therefore the other is 12 = 3.
Lastly, to find the 4th term of the 4th proportion—

3:5::9:¢2
The product of the means = 45
KN » ’ , extremes = 40

And one factor of 45 is 3, therefore the other is 43 = 15.
We may write the working of the four examples thus :—

(1) 2 : 4 22 4 : 8
extremes. means,
8 2 = 16
e = 18 =9

Kl
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R 6 : 2 :: 12 :: 6

means. extremes,

12 2 = 36
36
z_l—2—3

EXERCISES IN RATIO AND PROPORTION.

1. What is the ratio of 6s. to 9s.? of 14 lbs. to 6 lbs.? of
1 yard to 21 yards ?
2. Find the missing term in each of the following proportions :—
(1) 6:4:: :12
(2) 5:9::90:
8 2: ::1:19.
(4) :7::8:2
8. To what number has 15 the same ratio as 10 has to 50 ?
4. 18 has the same ratio to 89 as 8 has to a certain number;
find that number. ,
5. Find a fourth proportional to 15, 27, and 600.
6. Complete the following proportions i—
(1) 4:9::8:
(2) 9:15::27:
(8) 100:15::400:
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7. Find the number which bears the same ratio to 8 which 7
does to 4.

8. A father’s age has the same proportion to his son’s age as 9
to 8 ; if the father’s age is 54, how old is the son ?

9. One girl earns 6d. whilst another earns 5d.; when the second
has earned 190d., how much will the first have earned ?

CHAPTER XXXIII.
SIMPLE PROPORTION, OR RULE OF THREE.

THE rule by which the principles of proportion are put into
practice is called the Rule of Three; because in all the
questions proposed three terms of a proportion are given, and
it is required to find the fourth.

Example 1.—If 4 oranges cost 3d., what will 9 oranges
cost P

‘We have in this example three terms given, of which two
are alike, and the third is similar to the required answer.

Take the like terms, viz. 4 oranges and 9 oranges, and
express the ratio,

9:4 or 4:9

Let # stand for the number of pence in the answer. What
we now have to do is to arrange the other two terms, viz.
3d. and «d. so as to make the same ratio as

9:4 or 4:9

To do this we have to ask the question, * Which is the
greater, 3d. or #d.?” This is the question of every example
in proportion.

zd. must be more than 3d., because 3d. is the price of
4 oranges, and 2 d. is the price of 9 oranges.
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So that— :
1)9:4=2:3
or(2)4:9=3:=2
or(3)z:3=9:4
or(4) 3:2=4:9

In each of these proportions we have

4:0:27

W e=2 1 _61-d

Although it is quite immaterlal in which place we put the
unknown term, it is more convenient in practice to place it
in the 4th place, as in No. (2) above.

Nore.—In the proportion—
oranges, oranges,
4 : 9 :i 3d:6id
We cannot multiply 9 oranges by 3d. The fact is,

ratios are always abstract numbers, and we deal with the
numbers apart from the objects they represent.

Example 2.—If 9 books cost 15s., what will 5 cost P

As for the future the unknown term is to occupy the 4th
place in the proportion, we first express the ratio between
the unknown term and the term of like kind in the question,

thus— 15s. : =

Secondly, which is the larger of these two terms? 15s. is
the larger because this is the price of 9 books, and the priee
of 5 books must be less.

Then— 9 : 5 =15 : =
or 9 : 6 015 ¢ =
and 9 =z = 75
75

z__.=83 4d.
v

From these examples the teacher will deduce the following
rules—



SIMPLE PROPORTION, 177

1. Put # in the 4th place to stand for the required
answer.

2. In the 3rd place put the term of the question which is
of the like kind to the required answer.

3. Inquire which is the greater term, the 3rd or the 4th,
and then arrange the 1st and 2nd terms accordingly. If the
4th term be greater than the 3rd, the 2nd term must be
greater than the 1lst; but if the 4th term be less than the
3rd then the 2nd term must be less than the 1st.

4. Reduce (if necessary) the lst and 2nd terms to the
same denomination. ‘ .

5. Multiply the 2nd and 3rd terms together and-divide by
the first.

ExaMpLES FOR THE BLACK-BOARD.

Example 3.—If a trench 55 yds. long be dug by 25 men
in a certain time, how many men will it require to dig a
similar trench 110 yds: long in the same time ?

It will require more men, hence the 2nd term must be
the greater.

’ yds. yds. men. men.

55:110::25 : 2
i10x2 .- . 2750

55 - 55

We thus get an improper fraction, and, as we have seen,
we may divide the numerator and denominator of a fraction
by the same number without altering its value.

- Divide by 11 and then by 5,

2750 = 250 = 50 _ 50
- 55 ) 1 ‘
It is better to reduce the fraction before multiplying the
factors of the numerator, but .in this case we.must draw
N
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a line through the number divided, and write the quotient
above or below the original number thus :—

110 x 25

z = 55

(1) Divide by 11—

s
o $[

25

(2) Divide by 5—
10

5
10 26

e | X

This process is called cancelling.

Example 4.—If 40 men can build a wall in 28 days, how
many men will it require to build it in 7 days P

It will take more men to build the wall in 7 days than in
28 days. ' :

dys. dys. men. men,

Hence— 7 ¢ 28 2 40 : 2
4
z:M = 160
#
1

Example 5.—A ship’s crew is provisioned with bread
for 18 weeks, at the rate of 2 lbs. per man per day; on the
morning of starting, the proposed voyage is changed for
another which will occupy 27 weeks; what must now be the
daily allowance per man ?

The allowance will be less.
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wks. wks. 0z8, ozs,
Hence— 21 : 18 32 32 : =
2
— I x 3 _ 64 _
z = —pgg— =g = 21} ozs. per day.
3

Example 6.—A man has £393 6s. 84. after paying his
income-tax at the rate of 4d. in the £; what is his income ?
After paying the tax he has 19s. 8d. out of every £.

Hence— 19s. 8d. : £393 6s. 84. :: £1 : £z
: 12 20
2364d. 7866
944004,
94400 _
o35 — 00
Income is £400.

Example 7.—If a garrison of 1,200 men have provisions
to last 18 weeks, how long will the provisions last if the

garrison be increased by 600 men ?
The total number to be provisioned will be 1,800, and the
provisions will last this number a less time.

men. men, wks. wks.

Hence— 1800 : 1200 :: 18 : =z

= W = 12 weeks.

Example 8.—A railway train starts at 6 o’clock in the
morning, and travels at the rate of 30 miles an hour; a
second train starts at 9 o'clock, and travels at 40 miles an
hour; how far will the trains have gone when the second
overtakes the first £

z

N 2
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The first will have travelled 90 miles when the second
starts. The question then becomes,—the second train gains
10 miles an hour, how long will it be in gaining 90 miles?

. : miles, miles. hour. hours.
Hence— 10 : 90 ::1 : 2

_ 9% x 1 _
z-—‘T—.—ghom.

.. The distance travelled will be 9 X 40 = 360 miles.
or 12 x 30 = 360 ,,

Example 9.—If 4 cows or 6 horses can eat the produce
of a field in 39 days, in how many days will 6 cows and
4 horses eat it up ? :

From the question—

4 cows eat as much as 6 horses
. 2 » 2» 3 »
and 6 ” 9 9 ,
6 cows <+ 4 horses eat as much as 13 horses
The question now becomes—
If 6 horses can eat the produce in 39 days, how long will
it-take 13 horses to eat it ?
It will take them a shorter time.

horses. horses.  days. days.
Hence— I3 : 6 12 89 : =

8
¢ =8 X 8 _ 18 daye.

13

Example 10.—If 2,000 men have provisions for 95
days, and if after 16 days 400 men are sent away, how long
will the remaining provisions serve the number left ?

When the 400 men are sent away 1,600 men will be left
with provisions for 2,000 for 80 days. This amount will
serve 1,600 longer than 2,000.
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men. men. days. days.
Hence— 1600 : 2000 :: 80 : =z
100 '
_ 2660 x 80 _
T = e = 100 days.
20

Example 11.—A garrison of 1,000 men was victualled
for 30 days; after 10 days it was reinforced, and then the
provisions were exhausted in 5 days; of how many men did
the reinforcement consist ?

After 10 days, provisions for 1,000 men for 20 days were
left. These will serve a larger number of men for 5 days.

days.  days. men. men.

Hence— 5 : 20 :: 1000 : =
4

z = lﬂ)_o_?x_?g = 4000 men.

.Therefore the reinforcement was 4,000 — 1,000 = 3,000
men.
Example 12,—Find the interest on £1,113 6s. 8. for

6 years at 4} per cent.
We must first find the interest for one year and multiply

this amount by 6.
Prin Int.

Prin. in. Int.
100 : £1113 6 8 i 4} : =
o= X113 6 8 x 4}
- 100
1113 6 8
.
4453 6 8
556 13 4
105010 0_0_
10)501 ‘
£50 2s. = Interest for 1 year.

£50 25. X 6 = £300 12s. = Interest for 6 years.
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Example 18.—In what time will £350 amount to £406
at 4 per cent.?

Here the interest is £406 — £350 £56, that is, £350
gains £56.

But the interest on £350 for one year = £14,

o £14 : £56 ;. 1 year : z years.
56
14

Example 14.—At what rate per cent. will £350 amount
to £406 in 4 years?

‘Whole interest = £406 — £350 = £56

-

z = = 4 years.

.. Interest for 1 year = —5?6- = £14

Prin, Prin. Int. Int.
and 350 : 100 :: 14 : =
2 2
z:%#: 4 per cent.
¥

EXERCISES IN SIMPLE PROPORTION OR RULE OF
THREE.*

1. If oranges are bought at the rate of 9 for 6d., what will
8 doz. cost ?

2. What will be charged for 89 bottles of wine at 89s. per doz. ?

8. If a servant’s wages for 12 months be £18 18s., what is that
for 7 months ? and what for 9 months ?

4. When paper is sold at the rate of 8 quires for 73d., what is
the value of 2 reams at the same rate ?

6. 4 ozs. of tea cost 53d.; what is the value of 4 1bs. at the same
price 2

6. A cask of butter weighing 78 lbs. costs £5, and 4s. 6d. for

¢ The Scholars should work the problems in this chapter by the unity
methog as well as by proportion.
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carriage; for what would 25 lbs. of it be sold to gain 1}d.
per 1b.?

7. If the carriage of 25 cwts. of goods a certain distance costs
£2 10s. 8d., what will the carriage of 18 cwts. cost for the same
distance ?

8. If 15 Ibs. of tea can be bought for 88s., what will 7 ozs. be
worth ? '

9. When wheat is 89s. per quarter, a loaf of a certain weight cost
63d.; what will the same loaf cost when wheat rises to 57s. per
quarter ?

10. If 17 bushels of potatoes cost £2 19s. 6d., what will be the
value of 88 bushels ?

11. A piece of cloth measuring 68 yards is bought for
£82 12s. 6d.; what is the value of 29 yards of it, supposing it to
be sold at a profit of 6d. per yard ?

12. My yearly salary is £250 10s. 6d.; what should I receive
for 1 year 10 months ?

18. If a gardener charges me £2 18s. 8d. for 18 days’ work,
what should he be paid for 8 days ?

14. I paid £4 10s. for 6 sacks of potatoes; what is the worth of
17 sacks ? '

15. Find the cost of 21} dozen eggs at 16 for 1s.

16. If 16 men can build a house in 156 days, how many could
get it finished in 82 days ?

17. If 20 men finish a piece of work in 18 days, how many men
would be required to do it in 52 days ?

18. A servant’s wages for 8 months amount to £8 2s. 6d. ; what
would be her wages for 24 years ?

19. If I lend a friend £150 for 6 months, for how long should
he lend me £50 in return ?

20. If a rod 6 feet long, standing upright, casts a shadow of 7
feet, what is the length of an upright pole which casts a shadow of
68 feet ?

21. If 15 men can reap a field in 8 days, how long would 45
men be doing it ? :

22. What would it cost to clothe a company of 78 men if it
takes £17 103, for every 7 men ?

28. How far can I travel for § guineas if 18 miles eost 1s. 9d. ?
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24. How much land can I rent for £210, if 2'acres can be rented
for £8 ?

25. A bankrupt pays a dividend of 12s. 6d. in the £; wha.t does
a creditor receive for a debt of £3850 ?

26. What wages should a servant receive who is engaged at £15
a year, if she commences work on the 1st of August and leaves
again on the 12th of October ? [Include first and last days.]

27. A man pays 'in’income-tax £4 18s. 8d.; what must his
yearly income be, if the tax is levied at 4d. in the £ ? .

28. When wheat is 60s. a quarter a 6d. loaf weighs 9 Ibs. ; what
will it weigh when wheat is 45s. per quarter ?

29. If 12 men can do a piece of work in 15 days, in what time
will one man do it ? and in what time will 5 do it ?

80. Three gallons of water weigh 80 lbs.; what quantity is
there in 1} cwt. ?

81, What is the cost of 20. tons of coals, if 2 tons 10 cwts. cost
87s. 6d. ?

. 82. By working 4 hours a day a workman can complete a piece
of work in 17 days; in what time can he do it by working 12
hours a day ?

88. When the poor-rate is levied at 1s. 6d. in the £, what is the
assessment of a property which pays a rate of £2 17s. ?

84. A bankrupt pays £150, and this is at the rate of 8s. 6d. in
the £; what are his liabilities ?

86. A piece of work has to be completed- in 16 hours; if 10
men can do it in 8 days 4 hours, how many men will be sufficient
to do it in the 16 hours ? [12 hours to a day.]

86. Ifashopkeeper makes 83d. profit out of everyshilling received,
what are his profits per year on a weekly taking of £47 10s. 6d.?

87. A railway train passes over 16 miles 1,640 yards in 224
minutes ; what is its rate per hour ?

88. A crew of 46 men had provisions sufficient for 28 days; at
the end of a week 4 of them died; for how long ought the
provisions- to last the remainder ?

89. If the interest on £100 is £8 15s. for one year, what is the
interest on £640 for the same period ?

40, If the interest on £872 10s. be £14 16s., what is the
interest on £165 at the same rate ?
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CHAPTER XXXIV.
EXAMINATION PAPERS.

StanpARD V.

: I

1. If 18 Ibs. of sugar cost 4s. 4d., how many lbs. may be bought
for £8 12s. 4d. ?

2. Find the value of 8 cwts. 1 gr. 12 lbs. of tea at 16 gumeas
per cwt.

8. Make a bill of the following: 8} lbs. of almonds at 10d.
per Ib.; 43 lbs. of candied peel at 1s. 4d. per lb,; 15} lbs. of
raising at 53d. per lb.; and 83 lbs. of figs at 1s. 6d. per lb.

4. I spend 15 guineas in 86 days; at the end of the year I find
I have saved 100 guineas. What is my annual income ?

1L

1. If 51 bushels of corn will feed 24 horses for 9 days, how
many bushels will be required to feed 24 horses for 15 days ?

2. Find (by practice) the cost of excavating 879¢ cubic yards of
rock at £1 8s..4d. per cubic yard ?

8. How many times is 18s. 4d. contained in £180 18s. 4d. ?

4. A silk-mercer bought 100 pieces of silk for 500 guineas, and
sold them at a profit of 5 per cent; what was the selling price per
piece ?

.

1. A farmer employed 4 men last year who mowed his fields in
28 days ; this year he wishes to have them mowed in 16 days;
how many men must he employ ?

2. Find (by practice) the value of 768 rupees at 1s. 113d. each.

8. In my butcher's book I read: ¢ Joint of beef at 1s. per
Ib. = 9s. 83d.” Find the weight of the joint.

4. A wine merchant bought 25 dozen of sherry at 8s. 4d. per
bottle ; eight bottles were broken ; at what price per bottle must
he gell the remainder so as to gain 8 guineas on the whole ?

.
1. 25 men were engaged to build a wall in 9 days; 10 of the
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men absented themselves; how long did it take the remaining
men to complete the work ?

2. Make a bill of the following: 5} 1bs. of coffee at 1s. 8d. per
1b. ; 23 lbs. of tea at 2s. 8d. ; 17 lbs. of sugar at 83d. per b, ; and
4 ozs. of pepper at 6d. per lb,

8. What change shall I get out of a £5 note after paying for
1 cwt. 8 qrs. 16 lbs. of sugar at £2 2s. per cwt. ?

4. What quantity of beef at 7s. 8d. per stone of 8 lbs. can be
bought for £9 12s. 13d. ?

v.

1. When eggs are sold at the rate of 28 for a shilling, what
maust I pay for 11} dozen ?

2. After paying for 14} lbs. of mutton at 11d. per 1b., and 16
1bs. 6 ozs. of veal at 1s, per lb., I have £2 5s. 4id. left; what
money had I at first ?

8. Find (by practice) the amount of the poor-rate at 8s.7d. in
the £, on a house rated at £84.

4, If I spend £54 in 185 days, and at the end of the year I ows
£28, what is the amount of my yearly income ?

VI

1. How much duty will be charged upon 2 cwts. 8 qrs, 21 lbs.
of tobacco at 6s. 4d. per packet of 8 lbs. ?

2. A servant's wages are £18 per year ; how much is that for 6
months ?

8. When the interest on £100 is £8 15s., what is the corre-
sponding interest on £645 6s. 8d. ?

4. Mrs. Jones bought of Draper & Co. 123 yards of cloth at
16s. 8d. per yard, 120} yards of calico at 5d. per yard, and 16
yards of linen at 93d. per yard. Make out the bill,

vIL

1. The shadow cast by a man 6 feet high is 8 feet 6 inches; at
the same time of the day the shadow cast by a tree is 96 feet;
what is the height of the tree ?

2. Find the total cost of 1683 yards of ribbon at 2s. 8d. per
yard, and 8 gross of buttons at 1}d. for 4.

8. If the fare by rail is 1}d. per m'le, how far can I travel for
£8 8s. 4d. ? '
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" 4. Find the rent of 25 acres 8 roods 20 poles of land at
£2 6s. 84. per acre.
vII.

1. The interest obtained by putting £865 into the bank for 11
months is £9 7s. 6d.; what sum ought to gain £28 2s. 6d. in the
same time ?

2. Mrs. Thomas bought of Baker & Co. 7% 1bs. of biscuits at
6d. per Ib., 2 tins of biscuits, each weighing 84 Ibs., at 5d. per
1b., 18 rolls at 3d. each, and 5 loaves at 43d. Make out the
bill, and say what change I ought to receive out of £5.

8. A mason is paid £9 11s. 8d. for building a wall. He
received 5s. 9d. per day ; how long was he in building the wall ?

4. 1,862 yards of calico are bought for £380, and sold at the
rate of 51d, per yard; find the gain or loss. '

IX.

1. If sugar is sold at £2 8s. 6d. per cwt., what quantity can be
bought for £50 0s. 6d. ?

2. If 26 men can do a piece of work in 75 days, how long will
it take 15 men and 6 boys, supposing one man to do a8 much
work as three boys ?

8. Find by practice the interest on £196 10s. at 1s. 6d. per £.

4. A father divided £4,500 between his daughter and two sons.
The sons had equal shares, but the daughter £500 more than a
son’s share ; find the shares of each.

X,

1. Find (by practice) the value of 88,676 oranges at 1s. 63d. per
dozen.

2. How many horses at £58 each are equal in value to 1,060
sheep at £2 4s. each ?

8. If an engine pump 1,000 tons of water from a mine in 14
hours, how long will it be in pumping 570 tons 5 cwts, 2 qrs.
24 Ibs. ?

4. Divide £111 among 15 persons, giving the first £8 8s. 9d.
more than each of the others.

XI.
1, A bankrupt pays 14s. 6d..in the £; his liabilities are
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£1,850 10s. 6d. ; what are his assets ? [Work this example by
practice.]

2. If 6 farthings weigh % oz., what will £14 6s. 8d. changed to
farthings weigh ?

8. 15 men can mow 150 acres in ten days ; how many men can
mow twice as much in 80 days at the same rate ?

4. By selling one cwt. of sugar for two guineas I gain }d. per
" 1b. ; what did the sugar cost me ?

: X,

- 1. I tender 2 sovereigns to pay for 104 lbs. of cheese at 94d.
per Ib., and 7 lbs. of tea at 2s. 11}d. per lb., and I receive

10s. 74d. change. Is this correct; and if not, what is the amount

of the error ?

2. What is the cost of 17 Ibs. 5 ozs. of tea at 24d. per oz. ?

8. If 19 sheep cost £54 12s. 6d., what will 11 cost ?

4. A cistern which will hold 840 gallons is supplied by. two
pipes ; the first pours in 56 gallons of water per minute, and the
other 74 gallons per minute ; there is also a discharge pipe which
empties the cistern at the rate of 95 gallons per minute. Suppose,
when the cistern is empty, the three pipes to be opened at once;
how long will it take to fill the cistern ?

X1,

1. I bought from the butcher in one week 17 lbs. of beef at
114d. per 1b., 9 lbs. 6 ozs. of lamb at 1s, 2d., and 8 lbs. 11 ozs. of
mautton at ls. Find the amount.

2. Divide £2 5s. 11d. among 7 men and 4 women, giving to each
man half as much again as to each woman.

8. Find (by practice) the rent of 5 acres 8 roods 15 poles of land
at £2 15s. 9d. per acre.

4. A garrison of 1,000 men have provisions for 26 days ; after
11 days 250 of the men are sent away; how much longer will the
provisions last the remainder ?

XIv,
1. Find the value of 2754 tons of iron at £6 19s. 6d. per ton.
2. I bought 27 horses for £2,079; at what price must I sell
each horse so as to gain £85 1s. on the whole ?
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8. How many Ibs, of butter at 1s. 10d. per Ib. will cost as much
as 15 Ibs. of cheese at £4 18s, 4d. per cwt. ?

4, One pipe pours water into a cistern at the rate of 50 gallons
per minute, and another discharges it at the rate of 87 gallons per
minute. Supposing there are 100 gallons of water in the cistern
when both pipes are opened, how many gallons will there be in the
cistern at the end of 124 hours ? ’ .

' : XV,

1. If b girls can make 5 pinafores in 9 days, how many
pinafores can 14 girls make in the same time ?

2. A lad earns 10s. 8d. per week; he saves £7 10s. 7d. in a
year ; what does he spend per week ?

8. Which will cost the more, and by how much, 27 cwts. of
potatoes at 13d. per lb., or 448 Ibs. of bacon at £4 18s. 4d. per
cwt. ?

4. If a garrison of 1,500 men have provisions for 6 months, how
many men must be sent away so that the provisions may last 9
months ? '

XVI.

1. Find (by practice) the value of 875 yards of silk at 15s. 9d.
per yard.

2. My income is £550 per year; I pay income-tax on £850 at
8d. in the £, and save 100 gumeas how much money have I
left to spend ?

8. What is the annual payment on a life insurance for £500 at
the rate of £8 19s. 6d. per cent. ?

4, Calculate the following :—

18 dresses at 17s. 94d. each.

4} yards of calico at 7T4d. per yard.

b pieces of braid (12 yards each) at $d. per yard.
6 reels of cotton at 1s. 8d. per dozen.

XVII.

1. Which will cost the more and by how much, 14 Ibs, of beef
at 1s. 1d. per lb., or 14 1bs. 4 ozs. of mutton at 1s. per 1b. ?

2. If one dress costs £1 16s. 7id., how many can I buy for
£818 125, 9d. ?
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8. Find the cost of 126 Ibs. of soda at 4 1bs. for 5id.

4. A tradesman in  gelling off ” wishes to mark his goods at a
reduction of 1s. 9d. in the £; what price must be affixed o an
article the former price of which was £7 15s, ¢

XVII.

1. In a school the fees in one week amounted to £8 14s. 8d. ;
100 of the scholars paid 8d. and the remainder 2d. each; all the
scholars who attended paid ; find the number.

2. I bought a joint of beef for £1 8s, 9d. at 114d. per 1b.; what
did it weigh ?

8. A train which travels at the rate of 20 miles an hour starts
from a certain station at 6 o'clock A.m. ; a second train starts at
9 o'clock, travelling at the rate of 50 miles per hour; what
distance will the trains have gone over when the second overtakes
the first ?

4, Which is the cheaper article : gloves at 8s. 6d. a pair which
last 8 weeks, or gloves at 2s. 8d. which last 5 weeks ?



PART V.

FOR SENIOR SCHOOLS (continued).

Stanparp VI.

CHAPTER XXXV,

GREATEST COMMON MEASURE.

(A) MEeasure.

Introduce thus:—Place 12 pennies, or other objects, on
the table, and ask the children to suggest into what groups
we can divide or measure out 12 pennies, so as to have an
egual number in each group.

After one or two attempts we shall arrive at the following
results :—

12 pennies can be measured out into

6 equal groups of 2 each
4 ”» ”» ”
3 ”» ”» 4 ”»
2 ” ”» 6 ”»

We may also have 12 groups with 1 in a group, or one
group of 12.

Now, because we can measure out 12 pennies into 6 groups
of 2 each, 4 groups of 3 each, &c., we say that each of the
numbers, 6, 4, 3, 2, 1, 12, measures 12, or is a measure of 12.

It is evident from this, that when one number is divided
by another and there is no remainder, the divisor must
be a ineasure of the dividend.
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Thus, 3 is a measure of 9
5 ” » 15

7 ” » 14

8 » » 32

11 » y 22

The quotient must also be a measure, because that also
will divide the dividend without a remainder.

Hence, a measure of a number i3 a factor of that number.

Numbers like §, 7, 11, 18, 17, &c., which have no measures
except themselves and u‘nity are called prime numbers.  All
other numbers are composite.

(B) Common MEasure. (C. M.)

Next take 8 pennies and let the children divide or group
these in a similar manner to the former grouplng of 12
pennies.

" We get 4 groups of 2 each
» . ”
or 8 ,, , 1
or 1 group of 8

”

Write on the black-board :—

The measures of 12 are 12, 6, 4, 3, 2, 1.
» nw 8 5, 84,2 1.

We see from thls that 4, 2 and 1, measure both 12 and
8, that is, they are common tQ _the two numbers ; hence they
gre called common measures. We: may a.lso call  them
common factors.

Thus, 2 is a common measure of 4, 6, 8, &c.

3 1 ”» » 9 12 10, &c. ‘
4 ” ”» » 8 12 16 &e.
5 s » 10, 15, 20 &e.

A common measure of two or more nu/mbers 8 a factor
common to each of the numbers.
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(C) Grearest Common Measure. (G.C. M.)

The measures of 12 are 12, 6, 4, 3, 2, 1.
8, 8 4, 21
That is, 4, 2, and 1 are the only measures of 12 and 8.
Of these common measures 4 is the greatest, and this is
called the Greatest Common Measure.
The @. C. M. of two or more numbers is the greatest number
which divides each of them exactly.

Example 1.—Required the G. C. M. of 18 and 12.
M.of18 = 18,9, 6, 2, 1.
12 = 12, 6, 4, 3, 2, 1.
C. M. are 6 and 2.
. G.C. M =6.

Example 2.—What is the G. C. M. of 16, 48, and 54 ?
M.of 54 = 54, 27,18, 9, 6, 3, 2, 1.
48 = 48,24, 16,12, 8, 6, 4, 3, 2, 1.
16 = 16, 8, 4, 2, 1.
G.CM =2
Example 8.—1Is there a common measure to 15 and 32 ?
M. of 32 = 32, 16, 8, 4, 2, 1.
» 16=15,5,3, 1.
There is no common measure except the unit. These
numbers, 32 and 15, although not prime in themselves, are
said to be prime to each other.

Example 4.—Find the G. C. M. of 1,379 and 2,401.

It is not easy to separate such high numbers into their
component factors, and so to find the G. C. M. on inspection.
We therefore adopt another method. ‘

Divide the greater of the two numbers by the less; if
there be a remainder divide it into the former divisor, if a
remainder again, divide it into the former divisor, and so on,
until there be no remainder ; the last divisor is the G. C. M.*

»

»

”

* Wo think it better at this stage to omit any attempt to prove the truth
of this rule. .
o
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1379)2401(1
1379
1022)1379(1
1022
3567)1022(2
714
308)357(1
308
49)308(6"
294
14)49(3
42
7)14(2
14
G.CM. =17

Example 5.—Find the G. C. M. of 133, 152, and 171.

In this case we find first the G. C. M. of any two of the
numbers ; and then the G. C. M. of the result and the other
number.

Teke the 1st and 2nd numbers.

133)152(1
133
19)133(7
133

G. C. M. of 133 and 1562 = 19.

To find the G. C. M. of 19 and 171.
19)171(9
171

o~ G.C. M. of 133, 152, and 171 = 19.
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Example 6,—A court-yard, 12 feet long and 9 feet
broad, has to be paved with square flagstones. What is the
largest size that can be used P

M. of12 =12,6,4,3,2,1.
s 9=29,3.
Therefore, the largest number which will divide each side
without remainder is 3.
.". size of square stones is 3 feet in the side.

Example 7.—What is the greatest number which will
divide 425 and 566, leaving a remainder of 2 in each case P

Here we must subtract 2 from each number, and so find
the G. C. M. of 423 and 564. This is 141, and,

425 = 141 = 3 and 2 remainder.
and 566 = 141 =4 ,, 2 ,,

EXERCISES IN GREATEST COMMON MEASURE.
1. Find the G. C. M. of—

(1) 4and 16 (2) 9and 18
@) 24, 82 @ 7, 68
(6) 160 ,, 170 (6) 482 , 824
(7) 120 ,, 104 ® 195, 225
(9) 1802 ,, 1814 (10) 8008 ,, 9009
(1) 688 ,, 1785 (12) 12838 ,, 18840

2. Find the greatest factor which will divide the following pairs
of numbers without remainder :—

(1) 60and 68 (2) 72and 64
@) 52, 172 (4) 156 , 216
(6) 95, 228 (6) 1404 ,, 1944
(7) 5004 ,, 8792 (8) 6120 ,, 8768
(9) 2189 ,, 645 (10) 4808 ,, 6611
(11) 1176 , 2205 (12) 8304 ,, 8160

02
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8. Find the G. C. M. of—

(1) 1854 and 1778 (7) 2168 and 8605
(2) 8687 ,, 11169 . (8) 8844 ,, 4584
(3) 207y ,, 1080 (J) 6170 ,, 7404
(4) 8816 ,, 8492 (10) 8402 ,, 2810
(5) 12028 ,, 42098 © o (11) 4242 ,, 6565
(6) 16, 86, and 48 (12) 24, 82, and 64
4. What are common measures of the following ?
(1) 12, 18, and 82 (4) 72, 70, and 84
(2) 64, 80, ,, 100 (5) 86, 80, ,, 160
(8) 217, 89, ,, 21 ~ (6) 156 and 216

5. Find the greatest number which will divide 1,617 and 2,156
without a remainder,

6. Find the greatest number which will divide 839 and 791
giving a remainder of 8 in each case.

7. Find the greatest number which will divide 558 and 487
leaving remainders of 1 and 4 respectively.

8. I have two fields measuring respectively 24 and 82 acres; I
wish to divide them into plots of equal size, and as large as
possible. Find the number of plots and the size of each.

9. I have two cisterns holding 27 and 86 gallons respectively.
Find the exact number of equal sized, but largest measures, I can
fill from each.

10. I have 42 pennies in one bag, 56 in & second, 85 in a third;
what is the smallest possible number of groups of equal size into
which I can divide them, taking care to keep the pennies of one
bag separate from those of the others ?

11, What are the three smallest numbers which have.21 for
their G. C. M. ?

12, Find the G. C. M. of the even numbers up to 24 inclusive.

—
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CHAPTER XXXVTI.

LEAST COMMON MULTIPLE:
(A) MurTIPLE. » ‘
Write on the black-board—
12=383x 4

Here 3 and 4 are the factors of 12, and 12 is the product
of these factors. We call 3 and 4 measures of 12 and we
now call 12 a multiple of 3 and of 4, because it contains 3 or
4 an even number of times.

Any number which contains another number an exact number
of times 18 a multiple of that number.

- Thus 12 is a multiple of 3, 4, and 6
» 16 »» ”» 8, 4, and 2
” 15 ”» ”» 5 and 3
And so on,

(B) CommoN MULTIPLE.
Write on the black-board—

The multiples of 2 are 2, 4, 6, 8, 10, 12, 14, &c.
” ) 3 , 3, 6, 9, 12, 15, &e. '

Here we see that 6 and 12 are multiples of both 2 and 3,
and we say therefore that 6 and 12 are common multiples of
these two numbers.

(C) Least Commox MuLTIPLE.

‘We see also from the same lines of figures that 6 is the
lowest number which contains both 2 and 3. Hence 6 is the
Least Common Multiple of 2 and 3 (L. C. M.).

The least number, which contains two or more numbers exactly,
is said to be the Least Common Multiple of those numbers.
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Example 1.—Required the L. C. M. of 12 and 16.

M. of 12 = 12, 24, 36, 48, &c.
» 16 = 16, 32, 48, &c.
Hence, 48 is the L. C. M.

Example 2.—What is the L. C. M. of 3, 9, and 15 ?

M.of 3 = 3,6,9, 12, 15, 18, 21, 24, 27, 30,
33, 36, 39, 42, 45, &ec.
» 9=209,18, 27, 36, 45, &c.
» 18 = 15, 30, 45, &c.

Hence, 45 is the L. C. M.

Example 3,—Required the L. C. M. of 3 and 5.
M. of 3 =3, 6,9, 12, 15, &ec.
M. of 5 = 5, 10, 15, &ec. .
Here 15 is the L. C. M.
But 15 =38 x 5.

Hence the L. C. M. of numnbers prime to each other is
their product.

Example 4.—Find the L. C. M. of 8, 9, 10, 12, 25, 32,
75, 80.

It would occupy toe much time to find the measures of all
these numbers until we come to the L. C. M., and we adopt
the following method.*

Set down the numbers in a line, strike out any numbers
contained exactly in any others, thus in 8, 9, 10, 12, 25, 32,
75, 80.

8 is contained in 32
10, , 80
26, » 70

Divide the other numbers by any number which will
exactly divide any of them; place the quotient under the

* See note page 93.
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figure divided: any numbers which will not divide bring
down.
Thus: divide by 3—
8)8, 9, 16, 12, 26, 32, 75, 80
3 4 32, 25, 80
9, 12, and 75 divide by 3, and quotients are 3, 4, and 25.
32 and 80 do not divide.
Next divide by 4, next by 5, and then by 4.

3)8, 9, 19, 12, 96, 32, 75, 80
4) 3 4 32 256 80

58 1 8 25 20
43 1 8 5 4
3 1 2 5 1

) The remaining quotients are all prime numbers. To find
the L. C. M. multiply these and all the divisors together.

3X4X55X4xXx3X2x%x5=7200

Example 5.—Three men start on a journey ; the first
walks 15, the second 20, and the third 25 miles per day ; how
far off is the first hotel where all three can put up ?

The multiples of each number will give the distance got
over at the end of each day.

Thus at 15 miles per day,—15, 30, 45, 60, 75, 90, 105, &c.,
up to the end of 20th day, when the distance walked will be
300 miles.

At 20 miles per day,—20, 40, 60, 80, 100, &c., up to the
end of the 15th day, when the distance walked will be 300
miles.

At 25 miles per day,—25, 50, 75, 100, &c., up to the end
of the 12th day, when the distance walked will be 300 miles.

In other words, the first resting-place for all three will be
at a distance of 300 miles from the starting-point.

300 is the L. C. M. of 15, 20, and 25.
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By shorter method—
5)15, 20, 25
3 4 56
and 5 X 3 X 4 x 5 = 300

Example 6.—A schoolmaster counts his boys 4 at a time,
5 at a time, and 6 at a time, and there is always one over.
Find the least number of boys there.can be in the school.

The L. C. M. of 4, 5, and 6 will be the smallest number
which contains 4, 5, and 6 each, an even number of times,
and one more than the number will always give one over.

L. C. M. of 4, 5, and 6 = 60.
.*. The required number is 61.

EXERCISES IN THE LEAST COMMON MULTIPLE.

1. Find the L. C. M. of—
1) 5, 15, 20
(@) 8, 18, 6
(8) 21,16,8,7
(4) 19, 16, 4, 88
(5) 8,16, 18, 15
(6) 5,7, 14, 15, 21

2. Find by inspection the L. C. M. of—
1) 6,14
(2) 8,10, 28
8) 5,2, 6,12
(4) 16,14,2, 7
(6) 1,2,8,4,6
6) 7,8,9,10

8. Find the L. C. M. of the following sets of numbers :—
1) 719,s5,6, 88
(2) 42, 7, 8, 54, 84
(8) 28,17, 9, 84, 112
(4) 48, 29, 58, 174, 56
(5) 17, 16, 18, 82, 26
(6) 18, 27, 89, 15, 9
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4. Find the least number divisible by 7, 18; and 11, without a
remainder.

5. Find.-the least number divisible by 8, 5, and 9, having a
remainder of 1 in each case.

6. A, B, and C start together and walk round a field. A takes
3 minutes, B 4 minntes, and C 6 minutes to go round ; when will
they be together for the first time at the starting-point ?

7. Find the least sum of money payable in pounds or guineas.

8. Find the least sum of money payable in half-crowns, crowns,
and florins,

9. A schoolmaster finds that he can arrange his boys in classes
of 15, 25, or 80, and have none remaining ; what is the smallest
number he can have in the school ?

10. I have a certain number of shillings. I find on trial that I
can arrange them in piles of 8, 4, 5, or 6, without having any over ;
how many shillings have I ?

11. What number is that which leaves a remainder of 2 when
divided either by 8, 6, or 7 ?

12. Find the least sum of money which contains an exact
number of shillings, florins, half-crowns, and half-guineas.

CHAPTER XXXVII.
VULGAR FRACTIONS.

Secrion 1.
RepucrioNn 10 LowesT TERMS.
Example 1. (For the black-board.)—Reduce %% to its

lowest terms.

We divide numerator and  denominator first by 5 and then
by 3, both common measures of 30 and 105. We could have
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divided by 15, the G.C.M. of 30 and 105, with the same
result.

Example 2.—Reduce $33 to lowest terms. In this case
it is not easy to find on inspection any common measure of
323 and 493, and here our rule for finding the G.C.M. be-
comes of service. :

323)493(1

323

170)323(1
170
158)170(1

153
17)153(9
153

The G.C.M. is 17, and we can now reduce the fraction.

823 +-17 _ 19
493 =17 — 29

We can usually find common measures of the numerator
and denominator by inspection, and so reduce the fraction.
The following will assist us in finding common measures :—

1. The number is divisible by 2 if the figure in the units
place is even.

2. The number is divisible by 4 if the fens and units be
divisible by 4.

3. The number is divisible by 8 if the kundreds, tens, and
units be divisible by 8.

4. The number is divisible by 5 if the figure in the units
place is 5 or 0.

5. The number is divisible by 9 or 3 if the sum of the
digits is divisible by 9 or 3.

6. A number which has three digits repeated in the same
order is divisible by 7, 11, and 13. :
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EXERCISES ON REDUCTION OF FRACTIONS.

1. Reduce to improper fractions :—
(1) 8%, 21, 183, 14%.
(2) 174, 16 %, 193, 20%.
(8) 254, 18%, 295, 87%.
(4) 163, 298, 1832, 2114,
(6) 7Tiih, 91, 84, 124
(6) 438, 84, 143, 134,
2. Express as mixed numbers :—
(1) 242, 338, s, 222,
(2) 252, 2%, 45, 157,
(8) %, %%, 131, LW
(4) 1517"1 %"’ "'a j‘» [} £,
(5) 4%, 2408, 19ps, 28,
(6) 14, A%, 238, 14,
8. Reduce to their lowest terms :—
(1) *‘8" ",", ‘}‘g" 316‘&-
(2) 33 &5 &
(8) 34 43, 44, 44
(4) 85,38 44, 11s
(5) &%, 342, 433,
(6) sy 1'%, s
4. Express with the least possible number of figures :—
(1) + 3%, 5 AS.
(2) 1%, 35%, 183,
(8) T’bio‘y 1’1“‘120' 116630
(4) &%, 31 &%,

Section II.

ADDITION AND SUBTRACTION OF
FRACTIONS.

Take an apple, or an orange, and divide into eight equal
parts. Each part will be one-eighth, and we see that 3 + 3 = £,
and § 4+ 2 =}, and soon; that is, in adding these eighths we
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add only the numerators. Take another apple and cut into
Jour equal parts. Each part will be one-fourth, and } + %
= 4, and so on. Now ask the children to add 2 fourths to
3 eighths. We get 5 pieces of apple, but they are not all
fourths, or all eighths, and we cannot call them by either
name any more than we can add shillings to pence, or dogs to
cats, and call by either name.

If we wish to add shillings to pence we reduce the shillings
to pence and then add, and so with our apple, we can cut the
fourths to eighths, and then we can add.

To add fractions we must reduce them all to the same denoms-
nator. :

Example 1.—Add jto .
1_ 5 al_38 ,45,.3_38
3= T ™ BT BT 15
Now 15 is the L. C. M. of 3 and 5, and here we find the use of
. our rule for finding the L. C. M.
1If we wish to bring fractions to others with a common denoms-
nator, find the L. C. M. of the denommators, and this will be the
common denominator.

Example 2.—Add 3, §, and 3.
L.C.M. of 3,9, and 5 = 45.

Hence, 45 is the common denominator.

In  how do I make the denominator (3) into 45 ?

By multiplying by 15. Hence, multiply numerator and
denominator by 15 (this will not alter the value of the
fraction), and we get

2x15 _ 30
3x 15 — 45
In § multiply numerator and denominator by 5.
1x5 __ 6
I9xs ~ 45
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In g multiply numerator and denominator by 9.

3x9 _ %
5x9 — 45
Hence— 2 + 1 3
3 Tgts=
20 5 97 _
BTt =
30 + 5+ 27 __ 62
B —4 =8
Example 3.—Add 3, £, &%, 13-

L. C. M. of 5, 11, 22, 40. 3 x 8 ?6_4
55 H 22 40 5 x 88 440
9T 2@ 8 5 x 40 _ 200
4 11 4 11 x 40 — 440

1 1 9 x 20 180
_ 22 x 20 7 440
5 X 2 x 4 x 11 = 440. 13 x 11 143
40 x 11 — 440
264 + 200 + 180 + 143 _ 787
40 = 5o = 1%
Example 4.—From } subtract 3.
L.C. M. =45.
LT 35 a3
T BT
3 —_2_7 _8
B T
Example 5.—Find the valueof § — § + } — L.
G. C. M. = 60,
1 1 1 1
Hence— - g—3+31— 5=

205
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3 2 15 12

60 —60 Y60 0=

30 — 20 4 15 — 12
60

Add the numerators together which are to be added ; add
the numerators together which have to be subtracted ; and
subtract the second sum from the first.

(30 +15) — (20 +12) 45 —32 _ 13
60 - 60 T 60

By reducing to a common denominator we are able to
compare fractions as to their relative size.

Example 6.—Which is the greatest of the following
fractions, $, $4, or 33?

L. C. M. denominators = 280.
5_200 24 192 39 105
77280 " 35 280 " 56 — 280

Therefore the g is the greatest.

‘When mixed fractions have to be added, or subtracted, it
is best to deal with the fractions first, and then with the
whole numbers.

Example 7.—Add 33, 54, and 65—

2. 1 8

2,3 8 13
gtogtyg=79g =1t
And 1§ + 3 + 6 + 6 = 15§.
In subtraction we may possibly have to borrow.

Example 8.—Take 7} from 12}.

1 1 5 6 . .. .
6= 5 =3 —30 this is impossible.
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Take 1 from the 12 = %
. . 5 35
which, with the 30 = 30
and:ﬁ i_gg

30 — 30 — 30

11 —7=4
‘. 12-&—7—}:4%%

EXERCISES IN ADDITION AND SUBTRACTION OF
FRACTIONS.

1. Find the value of the following :—

(1)i+i~+*. t+4++ 3
+*.

:Jn

(6) 184 + 11 + 2 + 1.
2. Take 1 from §; and $ from }.
8. How much is ¢ greater than 4 ?
. A has to receive % of his father's property, and B 1 of it;

what have A and B to receive together ?

5. How much is 1-greater than ;7 ?

6. Find the value of } + % 4 % of a shilling,

7. Find the value of 84d. 4+ 2%d. 4 81d.

8. Take 23d. from 184 d.

9. What is the difference between 64 shillings and 8,% shil-
lings ?

10. How many yards of cloth are there in four pieces measuring
124 yds., 173 yds., 1144 yds., 18} yds.?

11. What weight in lbs. is there in four parcels containing
respectively 53 lbs., 182 lbs., 17 lbs., 235 lbs. ?

12. After using £} of two parcels of tea, what part is left ?

18. What part of a cwt. must be added to A% to make }?
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14. A woman sold  of her eggs, and broke % of the remain-
der ; what part of the original number had she left ?

15. What fraction must be added to +} 4 & tomake 1?

16. What fraction added to 23 will make 81 ?

17. Take the fifth of one from the third of one, and then add
one-half to the remainder.

18. When I have spent 2% 4 A% of my money, what part is
left ?

19. What fraction added to $ will make & ?

20. What part of my income added to § of it will make 1
of it ?

21. How much is % of my income greater than % of it ?
~ 22. Find the sum and difference of 8% and 2%.

28. I spent 4 of my money on Monday, and 4 of the remainder
on Tuesday ; what part was left ?

24. A bhas % of a farm, and B3 of it; what part has C who
has the remamder ? i

25. Find the sum of 2 oi' 1, and ¢ of 1, and take this sum
from 1.

26. When £ of % of the water in a clstern is consumed, what
part is left ?

27. One tap will fill a clstem in 20 minutes, and another in
86 minutes ; what part of the cistern will be filled by both run-
ning together for 10 minutes ?

SEC’I‘ION I11.
MULTIPLICATION OF FRACTIONS. ]

I.—By A WHoLE NUMBER.

‘We have seen that multiplication is the addition of equal
quantities, or numbers.

So that—
{l)4times2=2+2+2+2=8
@4 , 1=14+14+1+1=4
B4 » Id=3+3+i+i=4=2
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(4)4tmes } =} + 1 + 3 +1=1%
®) 4, $=3+3+3+3=% %

When we wish to add fractions we reduce to a common
denominator and add the numerators. Now our numerators
in the given examples are all equal, and instead of saying,
for instance, in No. 5 above,2 + 2 + 2 4+ 2 = 8, we say
atonce 4 X 2 = 8. Hence, to multiply a fraction by a whole
number, multiply the numerator.

Example 1,—Multiply § by 4.
3 x 4 __ 12 _ 3

4 - 7 -
Example 2.—Multiply 5 by 4.
5 x 4 _ 2 _ 5 _
6 “w-z- i

Instead of multiplying the numerator by 4, divide the
denominator by 4, thus:—

5 5
16 -4 ~ 4 — 13

We see the result is the same, and the work is shorter.
Of course we can only do this when the denominator is
exactly divisible.

We may now write our rule thus: 7o multiply a fraction
by a whole number, multiply the numerator or divide the denom:-
nator.

Nore.—To show that § X 4 = § of 4.

We know that } of 4 = 1
also that § of 4 = 3
but we have seen that § x 4 = 3.

Hence—f of 4and § multlphed by 4 mean precisely the

same thing, or “oF ’ = X.
N ’ P
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II.—By A Fracrion.
Example 1.—Find the value of $x }; $ XX 3§

Ixixi
A N r D
K L
M
P\ H
B B C

Draw a square, A B ¢ D, and divide it into 3 equal parts.

Then A B E F is } of the whole. Divide this } into 5 equal
parts, and take two of these parts, viz. $: Ac HF = $ of §.

‘What part is this 3 of the whole figure? Clearly, £; for
we have divided the whole into 15 parts, and taken 2 of
these parts; hence, 3 of § = .

Again, the figure A K L F is § of £ of }; what part is this
of the whole ?

%5; hence, % ofg °f;1»;=115-

Again, A x M N =} of } of }; what part is this of the

whole figure ? Clearly .

1,1 .1 1
Hence,2—of 5—of§—_-—§6.

Now let us multiply the numerators together and the
denominators together of these fractions, and compare the
products with those we get from the figure.
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2 x1 _ 2
5 x 3 15
1x2x1 _ 2 __ 1
2 x56x3 3 ~ 15
1x1x1 _ 1
2 x5 x 3 30

In every case the products are the same.

Example 2.—Show by the division of a line that § of
i=&%=4
Draw the line A B and divide it into 3 equal parts—
E

A D C B

Then A ¢ = 2. Divide A c into 4 equal parts. From a
to E = 3 of these parts = § of 3.

ButAfOE"—"%AB; .'.f—:o §'=%°r1_62'

Hence the rule: To multiply a fraction by a fraction, mul-
tiply the numerators together for a new numerator, and the
denominators for a new denominator.

If the multipliers or multiplicands are mixed numbers,
reduce to improper fractions before multiplying. If the
product is an improper fraction, reduce to a mixed number.

£

EXERCISES IN MULTIPLICATION OF FRACTIONS.

1. Find the value of the following :—

(1) $x4%; ¢x4x1

(2) §x+#%x%; 32X

8) #Xx&H X%; £x

(4) & x+x 33 X1

(5) ¥ x4+ Xx4+; $2x%x

6) + X 2x3%; ¥IXEX% X1
P2

X3
X3
X

i

# X .
X ¢
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2. Express as simple fractions :—
(1) 2ofé; 3ofi.
(2) 3ofF; dof$.
(8) 1ofof12; &of%of$%.
(4) gofii; $ofl.
(5) 2oftof; <% of 3%,
(6) Fof §ofs; 2oflofi.
8. Simplify the following :—
(1) 143 x 124 X 3.
(2) #of% X 5% of 23.
(8) T4 X $0of 8} of 5.
(4) 2% X 85 0f4 X $of 3.
(5) #of 3 x +% of 11
(6) 194 X 18¢5 X iz of A
4. In a chest of tea there are 21% lbs. ; how many pounds of tes
in 53 such chests ?
5. How many lbs. are there in 74 bars of soap, each weighing
4! Ibs. ?
6. Multiply £5 by 22.
7. Find the value of § of £4; ¢ of £14; 13 of £1; 2% of 1s.
8. I want to give 3 of a loaf of bread to each of 56 children;
how many loaves shall I require ?
9. Which is the greater, and by how much, % of 10s., or £ of a
guinea ?
10. Find the value of & of v of £2 2s.
11. If a boy can count 189 in a minute, how many can he count
in 7¢ minutes ?
12. A grocer sells 253 1bs. of soda per day ; how many lbs. does
he sell in 8% days at the same rate ?

Secrion IV.
DIVISION OF FRACTIONS.
IL.—By A WuoLE NUMBER.
Elicit from the children and write on the black-board :—
4s. = 4 means 4s. divided into 4 equal parts of 1s. each.
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2s. = 4 means 2s. divided into 4 equal parts, viz. Gd.
each, or s.

1s. = 4 means ls. divided into 4 equal parts of 3d. or
1s. each. :

3s. =— 4 means }s. or 6d. divided into 4 equal parts of 14d.
or 1s. each.

1s. = 4 means }s. or 3d. divided into 4 equal parts of .
or {%s. each.

2s. = 4 means 3s. or 8d. divided into 4 equal parts of 2.
or }s. each.

#8. <+~ 4 means $s. or 10d. divided into 4 equal parts of
21d. or #s.* each.

Collecting all these results together we get—

Shillings. Shilling
(1) 4+4=1
@) 2+4=%
®) 1_4=%
@ +4=g
o beemh
0 3ei-]
M §+t=g

Now multiply the denominator of the fraction by the
whole number in (4) (5) (6) (7), and compare the results with
those just given.

1 1
(4) 2x 4~ 8

1 1
(®) 4x4 16

* 5 half-pence is £ of 24 halfpence, or 1s.
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2 _ 2 _ 1
® 3x7= 2 = &
5 5

@ %21~ =

The results are the same; hence, To divide a fraction by a
whole number multiply the denominator.

Example 1.—Divide § by 4.
4 __ 4 _1
9x 47 8 9
Now instead of multiplying the denominator divide the
numerator.

44 _ 1
9 T 9
The result is the same, and we may enlarge our rule.
To divide a fraction by a whole number, multiply the denomsi-
nator or divide the numerator.*
If the numerator is not exactly divisible, multiply the
denominator.

II.—By a Fracrion.

The children are familiar with the fact that two facters
multiplied together make a product, and that therefore this
product divided by either factor will give the other factor
for a quotient. Thus:—

It 6 x 3=18
then 18 =- 6 = 3 1)
and 18 - 3 = 6

Applying this principle to fractions there can be little
difficulty in eliciting from the children that—

* Compare this with the rule given for multiplying a fraction by a whole
number.
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1 2
Fgxz=%
2 2 1
2.1 2
ad g +5=3
Or again, that—
3 2 6
Bzgx7=%
6 3 2
and & . 2_3
3~ 775
Take any two of these divisions—
2 2 1
6 3 2

@ m+r5=7

‘We may obtain the same result by dividing the numerator
of dividend by the numerator of the divisor, and the denom:-
nator of the dividend by the denominator of the divisor,
thus:—

2 = 2 _ 1

(1) 6 -~ 3~ 2

6 ~ 3 _ 2

) 8 = 5 7

Hence, multiplication by a fraction stands thus :—

3 % 2 _ 3 x2__6
5 7 T §x7 8

And division by a fraction stands thus :—

6 L3 _6+3_2

3 ° 5 T 8&%+=5"7
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That is, the division is the exact converse of the multipli-

cation.

Example 2. (For black-board.)—

3 . 38 _
4 . 9

@ 5 Fqg =
17 . 17 _

@ HmFp=

3+3 1
36 =7 5
__ 4+9 _ b
77T =11 T 7
17+17 _ 1
57 =19 — 3

It usually happens that the numerator or denominator (or
both) is not exactly divisible—and we must adopt another
method. Take the three examples just given, exchange the
numerators and denominators of the divisors: for § take %,
for £ take 41, and for }5 take {§; multiply, and compare

the results.
3 7 _ 83 x7 _ 20 _ 38 _
M 3 X3 =%xs s -1

45 11 4 11 495 45
(2) i1 5 X

X

77 9 77 X 9 693 63
3 7 19 _ 17 x 19 323 10
. 57 17 = 57 x 17 969 57

The results are the same.

P

v

col s =al on

This appears a very long method compared with the
former, but we can often shorten our work by cancelling.

Thus—
1 1
8 ¥
W % >3
.5 1
5 1
y 45 +
2 2 X 9—
7 1

| -

(S
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1 1

¥ _ 19 _ 1

@ mZ=m~3
3 1

Rule for division by fractions: Invert the divisor and mul-
tiply.

Nork.—This is not strictly accurate, for if we invert the
divisor as a whole, our figures will be upside down. It
will be better to teach the children the meaning of the
term Reciprocal,” and state the rule thus: To divide by
a fraction multiply by its reciprocal.

EXERCISES IN DIVISIONS OF FRACTIONS.

1. Find the value of the following :—
1 1+2; t+2
(2 &%=1%; $=38.
(8) 1+ = 26; & —+1.

ORE 5 HEE
(5) 3 +=4; A -++r
6) $of 3 =1; $=4of}

2. Express as simple fractions :—
(1) 8% = &5 o = 8%
(2) % +8; 8+%
(8) 83 = 4%; 43 =+ 88.
(4) 1=4of}; 3ofd 1.
(5) 8% =+ 145; 8y +2¢ X 4.
(6) $of9 = ¢; 84F = 19+,

8. Simplify the following :—
(1) 3 of ¢ of + = 13 of 2.
(2) # X & = 3 x 22

¢ If the product of two numbers is unity, each is called the reciprocal of

the other.
2 % 3=1 .. #is the reciprocal of % and % of §.
=1 ., }is the reciprocal of 2 and 2 of §.
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(8) 1% of % of 13 = 21 of 8+ of 6.
(4) +3 of 8} of 5 = ¥ of 2% of 3.
(6) T3 of 23 X 8 = 4% of o5 X 3.
(6) $of 3 of 2of 2 = 3 of 3 of 3 of 3.
4. How often is { contained in 43 ? and % in 5% ?
5. If 10} is the product, and 2} one of the factors, find the
other factor.
6. Divide § by 9, and maultiply the quotient by itself.
7. Divide £5 by 2%.
8. Find the value of £6 = 1}; 5s. -~ 2}, and $ of 2s. = 13.
9. I give % of a loaf of bread to each boy, and thus give away
274 loaves, how many boys were there ?
10. Which is the greater, and by how much, 1s. = %, or £1
X 3?
11. A horse trots 55+% miles in 5} hours; find the rate per
hour.
12. A landlord distributed 14 tons 12} cwts. of coal among his
tenants, giving 64 ewts. to each; how many tenants were there ?

Snc'no_N Y.
SIMPLIFICATION OF FRACTIONS.*

‘When the scholars thoroughly understand all the principles
involved in addition, subtraction, multiplication, and division
of fractions, they should be exercised in examples which in-
volve two or more of these processes.

Exercises to be worked by the teacher and scholars on the
black-board :—

1 1 1

o gofioty

Example 1.—Simplify 3 1 Ty
8 — 40

® That is, reduce to simple expressions. The answers should be whole
numbers, or mixed numbers with fractions in lowest terms, or proper frac-
tions in the lowest terms.
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1 1 1 1
§XTXF _ 0
5.8 17— W 17 <
0T 0 — 10
1
10 1 6 1 _ 40 1
T THTHTIHXETE
40

4 3
. THIT

Example 2.—Simplify —_T3

. 1—7°fﬁ
4, 3 44 4 21
vt T
1.3 7 I_TE =
7X11 77

65 65
7 w o
T 12 T &% T
77T 77
65 77 _,
77X

The attention of the scholars must be directed to the fact
that 4 of % is one fraction, and must be simplified before
subtracting from 1. 'We cannot subtract 4 from 1 and then
multiply by 3, an error into which children often fall.

AUl possible multiplications and divisions must be got rid of
before adding or subtracting.

Example 3, —What quantity must be subtracted from
54 to leave § of 317

4 1 1
8y — gy of 8 =
‘E 1 16
9 T3 XF T
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49 8  U5—T12 _

9 5 — 45 -

Example 4.—Arrange in descending order of magnitude,
&5 H
L. C. M. of 6, 9, 15 = 90.

5 7 7T _ 170 13 78
6 — 90 9 — 90 15 — 90
. . 1357
..theodermﬁ,é, g

Example 5.—From 9 take its fourth, its fifth, and its
sixth, and divide the remainder by 17.

1 9
ZOfg—I
1 9
50f9 -—5
1 9
§0f9._‘-5
9 9 9
We have first to subtract its+ts from 9.
9 9 9 135 + 108 + 90 __ 333
1T5%te6 = 60 ~ 0
9 333 __ 540 — 333 __ 207
- 60 — 60 — 60
07 7 _ 207 47
B0 T 40T 60 T 40
69 2
__ 26F 4 _ 138 244
=% &S @ ‘@
s :



Example 6.—Add the sum and difference of 5 and 2.

- Sung—+

Diff. =
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2_9 10_19
3=t
10 9 1
—15 - 15715

19 1 20 4

221

Adp+p=p=3=1
1,1 1 1
. 3T 1 3 4
Example 7.—Find the value of T 1 X T
374 3ty
11 1 1 4, 3 4 3
3t1 374 _ kT @ TI1
—1 *T 1% 7_3 4.3
3714 3tz 2712 2t
7 1
- 1 7 27 12 Z 7 12
12 12
1 1. 1
= F 12 1 ®»_
B X T X8 F S
1 1 1
Example 8.—Which is the greater, and by how much,
2L — 13 3 — 2,
3z — 2% 4% — 3%
ol _ 12 9 5 27 — 20
y A8 _ 473 _ T _
O 32T T_8" T-—o -
5“3 5 3 15
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5
7z . uw_ 7 ¥ _
2T -8 X0~ 4@

dof L n mo

) 5 3 5 15
45 2 22_1_1 29 — 22

3 6 3 6

™

2

14 7 +4 6 _

5 6§ = % X F
5 1

Ot W

‘We have now to find which is the greater 272 or .
3 _ 175 d 4 _ 176
4 — 220’ 220
Therefore the second fraction is the greater, and by 3} ‘
Example 9.—Reduce the following fraction to its simplest |

form :— 2} x —

3+ 4
1 1
AX =X g7T
7 7
= 2} X 1
T
13 4 _ 221 16 __ 237
T+ 7 =% " &= @
34
5 6 __ 170

1
=UX 3m =35 X g T oo
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Example 10,—A owns 3 of a field and B the remainder.
The difference between their shares is 4 acres. Find the area
of the field ?

A owns %; and-g from —g-, or the whole, is B’s share,
.2
vlz. 3‘
3 _ 2 _1
Difference = g 5— — ‘5-
1 . b _
== 4 acs. .. 5 O the whole —= 20 acs.

EXERCISES IN SIMPLIFYING COMPLEX FRACTIONS.
1. Simplify the following fractions :—

q 3+%, o2 (2) Btoft . #of}
$of6° ++ ¢ 81+31’ fofs
Yrof8t +-—# o) -1, 14

®r¥3 w @ 5 o

(5) ‘}+i‘+%; of
24844 +4+14+1%

©6) rof $0f16 | yixof 3 of #
T of 2 4 4+31+5

(7) *+%—*. IFOffiB'Olet
T+1+3 T & x2

81+4+. 84+ % 84 | 8 X 11
® =3 5—3 O +e—n

8L of ¥y — S of 3 81 of $ X 13 of 23
(10) 2 of 13 (!l) 41 4 245

PIxi+ ¢ S%—1 ~ 45—1
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1+3++ 4 3of §
14y 2 * s T s = . &
(14) 1348344 ° 344

8+ (3of3) . e — W%
15y 2T+ 8% 16) LT 3@ _ f3
) T gan T a1 15 — oY
23 of § $ofg 8} of 3 T of §
O o = tor: U9 rom — 4
13 of 3
iT+3 8% of 2} of 12 ,
(19) 2% of & (20) 13 of L of 3 13
1Fof ¢
13 + 2%
8y of 13 + 21 141 . 2
CD gorn @) o T3
4+ 13
2}
1 i
(28) MY 24) S+
92 — 1 2 — &% =%
13
14+ 3f(3—13) gr_ 1E+2
(25) 14 O (26) ==~ &3 —32 |
3 f¥goyn
8% of 93 of 164 13
27) I3 X ST of 165 of 21
15 — 2% of {1
(28) 41 of 35
14 11 of 4
4+ 13
2. Add the sum and difference of ¢ and #, and divide this sum
by 45.

8. Find the sum, difference, and product of % and 1%.
4, What fraction must be added to 13 to make 2% ?
5. Compare the following fractions as to their magnitude, £, 13,

v and $%.
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6. 3 of 2 of a ship and cargo are worth 1,000 guineas, what is
the value of the whole ?

7. Four artisans earn together a certain sum of money; A has to
receive } of the whole, B } of the remainder, C } of what still
remains, and D what is left, viz. 5 guineas ; what was the total
sum ?

1 of 8% of 43 — 2%

8. Simplify * ey

3
433

9. A labourer spends } of his weekly earnings in food, 4 in rent
and taxes, v}y in coals, v1; in clothes, and % in sundries; he is thus
enabled to save 2s. 8d. per week ; what are his wages ?

10. When # of a sum of money is spent, and also 4 of the re-
mainder, what fraction of the original sum is left ?

11. I spend on Monday # of my money, and on Tuesday # of
the original sum; I have £25 11s. left; what was the original
sum ?

12. A business is bought by three partners for £42,000; A
provides 4 of 4 of the money, B 2} of % of what A provides, and C
the remainder; find the sum paid by each.

18. If I spend % of my money on Wednesday, £ of the remainder
on Thursday, and § of what still remains on Friday, what fraction
of the whole shall I'have left ?

14. William had twice as many marbles as Henry. They
played a game and William won } of Henry's. Express the ratio
of the number of marbles they had after the game.

15. 2 of § of & number is 525 ; find the number.

16. A gentleman, who owned # of a mine, sold % of his share for
500 guineas ; what was the value of the whole mine ?

17. Show that # of 1% of 61% is equal to 1+i-—: +133. — 3.
3

18. When 50 gallons of water are poured into & cistern $ full,
it is found to be 4 full ; how much does the cistern hold ?
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Secrion VI.

REDUCTION OF FRACTIONS.

Ezample for the black-board :—
‘What fraction of 10s. is 2s. 6d4.? and what fraction is

6s. 8d. of a £°P
We know that 2s. 6d. is } of 10s. But we may find the

fraction thus—

2s. 6d. __ 5sixpences _ 1
10s. 0d. ~ 20 sixpences ~ 4
Again we know that 6s. 84. is } of a £.
'We find this fraction thus—
6s. 8. - 80pemce __ 1
£1 0s.0d. — 240 pence ~ 3

From these examples we deduce the rule for converting
quantities, or fractions of quantities, to fractions of other

quantities.
Draw a line; place ABOVE the line the quantity to be yeduced,

and BELOW the line the quantity we require the fraction of.
Reduce to the same name and then the fraction to its lowest

terms.

Example 1.—Reduce 3s. 4d. to the fraction of 6s. 8d.
3s. 4d. __ 10 fourpences __ 1

6s. 84. — 20 fourpences — 2

Example 2,—What fraction is 8s. 4d. of 19s. 4d. P

8s. 4d. __ 25 fourpences __ 25
19s. 4d. — 58 fourpences ~— 58




REDUCTION OF FRACTIONS. 227

Example 3.—Reduce £1 to the fraction of 1d., and 1d.
to the fraction of £1.

£1 240
=71 =2

d. . 1

£l T 240

Exa.mple 4.—What fraction is 3 dwts. 12 grs. of 1 Ib.
and 5 dwts. P

3dwts. 12 grs. 3} dwts. 3 _

Ib.5dwts. — I2x20+5 — HF =

7T . U5 F 1 1

TET T3 X = A
35

Example §5.—Express f of £1 6s. 84. as the fraction of
$ of £5.

1
T4
fof £16s.84  Fx1} _ 8 3
Tiof£5 = Ix§ = 2

3)(

3 1
7 L8 _ 7 1 _ 7
6 1 — 6 3 — 18

Example 6.—What fraction of £5 10s. will produce 3}
of £11;?

16 11 176
; 16 1

76 1_176,11_1-76 2 16

Ad S TRt T = T =%
2 1
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EXERCISES IN REDUCTION OF FRACTIONS.

1. Reduce 2s. 6d. to the fraction of £1; and 2s. to the fraction
of 15s. '

2. Express 8s. 6d. as a fraction of a guinea; and 6s. 84. asa
fraction of £2.

8. Express 7}d. as the fraction of 5s., and 4s. 8d. as the fraction
of 2s. 8d.

4. What fraction is £1 6s. 8d. of £1 16s. 9d.; and £1 16s. 9d. of
£1 6s. 8d. ? .

5. What fraction is £7 1s. 8d. of £7 18s. 4d. ?

6. Reduce 2 qrs. 14 lbs. to the fraction of a cwt.

7. What fraction is 1 lb. troy of 1 Ib. avoirdupois ?

8. Express }d., 1d., }d., #d. in the denomination of shillings.

9. Express £1, £:%, £, £% in the denomination of shillings.

10. Reduce £, £1%,  of bs. to the denomination of pence.

11. Express %s., 34s., £3, 25 farthings in the denomination of
pence.

12. Reduce #d., %sd., £3, +%d. to the denomination of shillings.

18. Express 8id., 3s., and £ of a crown in the denomination of
£'s.

14. Write # Ib., 81 cwts., 8 qrs. respectively, as fractions of &
ton.

15. Reduce 18 weeks 8 days to the fraction of a year, and then
to the fraction of 2 years.

16. What fraction of a cwt. is 2 o0z. ?

17. Express 4 guines, 1% crown, and % of half a guinea as {rac-
tions of a crown.

18. What fractions of an English ell are 1 yd., } yd., $ yd. re-
spectively ?

19. Write £ nail, 3 qr., $ yd., and # in. respectively, in the
fraction of an Enclish ell.

20. Express 1475 mile in the denomination of inches.

21. Express 315 perch as the fraction of an acre, and 515 of an
acre as the fraction of a perch.

22, What fraction of £24 is 84 shillings ?

28. What fraction of £1 is 15s. 1d.; and what part of £2 i8
11s, 43d.?
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24. What fraction of a furlong is 8 ft.?

25. Express 78 days as a fraction of 1 year and 76 days.

26. Reduce 14d. to the fraction of one guinea.

27. What part of 24 hours is § minutes ?

28. What fraction of a guinea is equivalent to % of § of a sove-.
reign ?

29. What fraction of 5 m. 4 fur. and 10 yds. is 2 m. 3 far.
5 yds.?

80. Express & of a cubic foot as a fraction of } a cubic yard.

81. What fraction is  of a shilling of % of a florin ?

82. Reduce ¢ of 1s. to the fraction of # of 8s. 9d.

88. Reduce # of a dwt. to the fraction of 4 ozs.

84. Reduce 5% sq. yds. to the fraction of a sq. foot.

85. Find the difference between % of 3 of 21d.,and } of %
of 83d., and express as a fraction of 1s.

86. Compare the values of F of a guinea, § of a £, and 83 of a
crown,

Secrion VIIL

MISCELLANEOUS EXERCISES IN VULGAR
FRACTIONS.

Specimen examples to be worked on the black-board by the
teacher and scholars.

Example 1.—A can do a piece of work in 6 days, and B
can do the same work in 4 days. In what time can they do
it working together ?

Acandoloftheworkinlday

6
1
B ” 4 ” ”» 1 ”
1 1
Hence A and B ,, 6+13 »w 1 5
” = 1’2‘ ” ” 1

» can do § times the work in 12 days
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or whole work in 15? days
= 2%' ”»

Example 2.—A can do a piece of work in 5 days, B in 6
days, and C in 7 days. In what time, working together, will
they do 2§ of such pieces of work ?

Acando%oftheworkinaday

B ”

”» »

c .

”» ”»

- N

. A, B,and C can do } 4 } + 3 of the whole work in
] 42 + 35430 _ 107
210 - 210
Hence A, B, and C will do the whole piece of work in
70

one day =

210
107

= 54f days.

o 560
days, and 2§ such pieces in X 3= To7

240
io7

- @l 00

Example 3.—A and B can do a piece of work in 12
days; B working alone can do it in 18 days; in what time
can A do it working alone ?

A and B do 1£2 of the work in one day
1

B does 1—8 ”» ”

Adoes & — L

12 18 " ”
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_8-2

83=2 — 1 inone day.
36 36
-« A can do the whole in 36 days.

Example 4.—A can do a piece of work in 16 days, B
can do it in 20 days; A works 4 days and then B joins him;
in what more time will they complete the work.

1 1
AandBcandol—6+%

5+4_9 °
80 — 80

Hence they could do the whole work in

of the work in one day =
80
9 days.

But % of the work has already been accomplished by A,

and Z—of the work remaining can be done by both in

1 20

3 ., 86 20

. of 9 days, or—, or 63 days.
1 3

Example 5.—A can reap 3 acres of wheat in 4 days; B
can reap 2 acres in 3 days; how long will it take them to
reap one acre working together P

A can reap 3 acs. in 4 days

3
or ’ 4z 1 day
B can reap 2 acs. in 3 days

2
or ” ’g‘ ” 1 dﬂy

2
3

9+8

AandBcanreapg 4 3 acs. in 1 day, viz. =19

1 acs
or ]-.2 N
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If they can reap 4§ acs. in one day, they can reap 17
acs. in 12 days, or they can reap 1 ac. in 1} days.

Example 6.—A cistern holding 500 gallons is emptied
by one pipe in 6 minutes and by another in 7 minutes. In
what time will both pipes empty the cistern ?

The first pipe empties % in a minute
the second » % ”

the two empty % + % in a minute, viz. 1—3—

and therefore will empty the whole in ‘:2 or 31 3 min.

Example 7,—From a cistern  full of water 30 gallons are
drawn; when 90 gallons are added it is found to be $ full ;
what does the cistern hold ? ‘

30 gallons are added and 90 withdrawn ; this is equivalent
to adding 60 gallons, and this 60 gallons makes the difference

between -g—-fu]l and—g- full.

5 38 25 — 18 7 __
Hence-é--gor 50— or3—0._60gals.

7
If 3—0 = 60 gals.

1 _ 60
50 = 7 &l
60 x 30

and the whole = X =

Example 8.—A gentleman left +’; of his property to his
son, and $ each to his two daughters, and the remainder, viz.
£500, to charities; what was the value of his estate ?
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1% + ;_ — _1-5_%-6_1§ = %waslefttothechildren
wmlon g
And 2o = £500
3% = ’5_,(5)Q = 100 ; and the whole =

100 x 36 = £3600.

Example 9.—The hour and minute hand of a clock are
together at 12 o’clock; when will they be together again P

The face of the clock is divided into 60 minute spaces.
At 1 o’clock the hour hand has travelled over 5 and the
minute hand over 60 of these spaces. That is, the minute hand
gains 55 spaces in travelling over 60, but at 1 o’clock the
minute hand is 5 spaces behind; that is, it has to gain 5
spaces before it overtakes the hour hand. .

55 spaces are gained in travelling over 60 spaces

*. O are gained in travelling over §$} = 5.

In other words, the minute hand will overtake the hour
hand at 5% minutes past 1 o’clock.

MISCELLANEOUS EXERCISES IN FRACTIONS.

1. Add together £2, § shilling, 4 crown, $ of half a crown, and
# of half & guinea, and give the answer in the denomination of a
shilling.

2. Take % of a shilling from 4 of £1, and find what fraction of
a shilling must be added to make a crown.

8. What fraction of a shilling must be added to 4 of a penny to
make a shilling ?

4. By what fraction of a shilling does 12d. exceed 4. ?
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6. Having # yd. of cloth, what fraction of a yard do I want to
make an English ell ?

6. By what fraction of a £ must you reduce 2y%; shillings to
make it 3. ?

7. How much greater is £} 4 1s. than 24s. ?

8. Find the difference between § of +* and § + .

9. What is the difference between $ of 1 and 1 — 3 ?

10. A boy was told to find 3 of 2s. T}d. and he divided 2s. T3d.
by . What was the difference between his answer and the correct
one ?

11. What fraction of a £ must you add to 18s. 63d. to make it
one guinea ?

12. Divide § of 16 ft. 4 in. by ;.

18. Find § of } of 4 of 15 years 8 months 8 weeks, and then the
difference between this result and 8 years, giving your answer in
weeks.,

14. Find the value of 8} times 5 acs. 8 roods divided by 1.

15. What must be taken from 8} tons to leave as a remainder
535 cwts, ? .

16. By what must 2; be divided to produce 1 as a quotient ?

17. What must be added to 4 of an hour to make 1 day ?

18. By what fraction of a £ does § of £5 differ from § of §
guineas ?

19. What is the least number into which you can divide s
dozen, a score, & gross, and a hundred an exact number of times?

20. What is the greatest number that will divide 400 and 450
without a remainder ?

21. Find the value of 4 of 21s. 4 % of 5s. 4+ § of three half-
erowns — 4 of 1s. 2d.

22. If § of +s of a house cost 815 guineas, what is the value of
$ofit?

28. Multiply the sum of % and 145 by their difference and then

divide this product by 4.
~ 24, Four casks contain .17} gals,, 20} gals,, 184 gals., and

63 pals. respectively ; what is the avers.ge number of quarts in |

each cask ? ‘
25. If 23 of an acre be worth £5,001 6s. 8d., what is the value

- of % of an acre ?
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26. Simplify—

13 + 8 _
spoT; *Aof(BE— 3

27. What number multiplied by 8% will produce 17§ ?

28. What must be added to 8§ to make a number 5§ times as
great as itself ?

29. What fraction of a £ must be added to s. to produce the 3
ofa £°?

80. Find the value of 18} yards of stuff at 1s. 8}d. +
1745 yds. of silk at 6s. 43d.

81. A owned # of a certain property ; he sold # of his share to
B, and B sold } of his share to C. If the whole property was
worth £10,000, what was the value of C’s share ?

82. After walking # of my journey, I found I had 15 miles
farther to walk ; what was the length of the journey ?

88. A can do a certain piece of work in 4 days, B in 5 days, C
in 6 days, and D in 7 days; in what time will they do it
working together ?

84. A house and furniture are worth £1,047 18s. 4d.; the
house is worth 8 times as much as the furniture; what is the
value of the furniture ? ) .

85. If a coach wheel is 154 ft. in circumference, how many
turns does it make in 1§ mile ?

86. An estate is worth 5,000 guineas ; what fractional part of the
estate will 850 guineas purchase ?

87. A person owned % of an estate; he sold 4 of 1% of his
share for £1,500; what part of the estate has he left and what is
its value at the same rate ?

88. A can mow a certain field in 9 days, B in 8 days, and C in
10 days; in how much less time will A and B do it than B and C,
working together ?

89. After sending away 2 of §+ 4 £ of  of my money, what part
is left ?

40. Two men can reap a field in 9 days; at the end of five
days one man is taken ill; how long will it take the other to
complete the work ?
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41. By what number must you multiply s of § of ¢ to pro-
duce 2 as a product ?

42. Divide 172} lbs. of tea into 2 parcels, putting 88% Ibs.
more in one parcel than in the other.

48. By working 18} hours per day a man can complete a work
in § days; in what time will he complete it working 53 hours per
day?

44. A and B working together can build a wall in 20 days; A
working alone can do the work in 80 days; in what time could B
do it ?

45. A man does } of a piece of work in 2 days; in how many
more days will he complete the work ?

46. A can do a piece of work in 10 days, B in 15 days; B works
6 days and then A joins him; in how many days will the work
be completed ?

47. A can dig # of a garden in 2 days, and B # in 1§ day;
in what time can they dig the whole ?

48. At what time will the hands of a clock be together for the
first time after 4 o’clock ?

49. At what time will the hands of a clock be at right angles to
each other for the first time after 6 o’clock ?

50. At what time will the hands of a clock be opposite to each
other for the first time after 5 o’clock ?

CHAPTER XXXVIII.
DECIMAL FRACTIONS.

Secrion 1.

W have hitherto been dealing with fractions with varying

denominators, we now propose to deal with fractions which

always have 10 or some power of 10 for denominators; such
_.-“ctions are called decimals (deci, “ ten”’).
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The children are perfectly familiar with the fact that each
figure beyond the units is 10 times the same figure to the
right, and a tenth part of the same figure to the left. Thus
the 1 in the tens place is 10 times the 1 in the units place,
and u tenth part of 1 in the hundreds place.

‘We will now continue a similar notation downwards, sepa-

rating our new figures by a dot.
Thus :—

=~ Thousands.
+~ Hundreds.
+=s Tens.

= Units.

= Tenths.

+ Hundredths.
= Thousandths.

" The first figure 1 after the units will stand for {5 of a
unit, the second figure 1 will be {4 of 4, or +}5, the third

+'o of 144, or 1oles, and so on.
‘We may write the given number thus:—

1000 4 100 4 10 + 1 + 75 + 1o + oo &e.

In writing numbers in figures we omit the words hundreds,
tens, &c., because these are shown by the position of the
figures; and so in writing decimal fractions we omit the
denominator because that is always indicated by the position
of the figures, that is, by the number of places distant from
the units figure.

Ezercises for the black-board :—

Example 1.—Explain the meaning of 2:04.

2 means 2 units
0 ,,  that we have no tenths
4 ,, Lfour-hundredths

‘Written as a vulgar fraction = 2145 or 25,.
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Example 2,—What is the value of the cipher in the

following :—
‘04, 40, 40, 04.

(1) *04. In this number the cipher makes the 4 = 15
instead of %. It will be seen from this that a 0 placed to
left of a decimal divides it by 10.

(2) 40 =4 tens and 0 units; the cipher makes the 4
into 40. A cipher placed to the right of an integer multi-
plies it by 10.

(8) 40 = &% + 13¢, therefore the 0 is of no value. 4
cipher placed to the right of a decimal does not alter its
value.

(4) 04 = 4 units and 0 tens. A cipher to the left of an
integer does not alter its value.

Example 3.—Express as vulgar fractions ‘01, 42, 2],
1-001.

SRS
B= 5+ 100= 1 = 5
21=2+1i0=2%

1001 =1 + oo = Ligos

Example 4.—Express as decimal fractions &, t3, vo%o
% 55

4 _. 5 _.
1) 5="4 @) 155 = 6.
6 . 2 4 .
6 24
) 95 =1p5 = 2
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EXERCISES ON DECIMAL NOTATION.

1. From the following numbers take the figure 8, and write it
to show its value, in the form of a vulgar fraction : -8, -0, -008,
*0003, -00003. )

2. Write each of the figores in the following number in the form
of a vulgar fraction : *82756.

8. Change to vulgar fractions: 05, *006, -0007.

4. Write in the decimal form one-hundredth, five-thousandth,
three-tenths, and two ten-thousandths.

5. Write as vulgar fractions 17, 1-7, 017.

6. What is the value of the figure § in each of the following
decimal fractions : 05, 8:5, 21-:60504, -752, 1-052 ?

7. Place a cipher on the left haud of each of the following
numbers, and say how the value is changed, 4, ‘05, 4-2, -056, 5.

8. What is the effect of the cipher in each of the following
numbers : 03, 30, 08-5, 2150 ?

9. Multiply each of the following numbers by 10: 05, ‘006,
1:062, 66-021, 207°1.

10. Divide each of the following numbers by 10: ‘05, <201,
2401, -1, -01, -001, -101.

11. Multiply -007, 2:105, 80-01, -82, -0004, 00001, each by
100.

12. Divide *7, 210-5, 8001, 82, -04, ‘001, each by 100.

Secrion II.

ADDITION AND SUBTRACTION OF DECIMAL
FRACTIONS.

Addition and subtraction of decimal fractions present no
more difficulty than the addition and subtraction of integers.

‘We have to bear in mind that as hundreds and units have
their proper columns, so have the tenths and the hundredths,
&e.
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Example 1.—Add 3542, -647, <004, 100-37.

< 2

57

S5 3

£ 9

=
3542

647

- 004
10037

136 - 441

7 4 4 =11, viz. 11 thousandths =— 1 hundredth and 1
thousandth ; put down 1 thousandth and carry 1 hundredth
to the next or hundredth column.

1474 44 2 =14, viz. 14 hundredths = 1 tenth and
4 hundredths ; put down 4 hundredths and carry 1 tenth.

1 4+ 834 64 4=14, viz. 14 tenths — 1 unit and 4
tenths; put down 4 tenths and carry 1 unit to the units
column. Place the dot to separate tenths from units, and
complete as in ordinary addition.

Example 2.—From 104011 subtract 15-6042.

104-0110
15-6042
88-4068

We cannot subtract 2 ten-thousandths from 0, we change
the one thousandth to tens of thousandths.

2 from 10 leaves 8; 4 from 0 impossible, change the
1 hundredth to 10 thousandths ; 4 from 10 leaves 6 ; 0 from
0 leaves 0; 6 from 0 impossible, change one of the 4 units to
tenths ; 6 from 10 leaves 4; complete as in ordinary sub-
traction.
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EXERCISES IN ADDITION AND SUBTRACTION OF
DECIMAL FRACTIONS.

. Find the sum of 14-8, 8:08, 25°005, 1-025, 250-5.
. Add together 1, ‘1, 9, ‘9, 1001, 1001, 1808, and -1803.
88 4- 83'3 4 188:03 4 3-183 4 5.
. 1-59 + 591 4 8159 4 159:83 4 +001.
Find the sum of 108, 108, 1-08, and 10-8.
Add 15, % Todoor TR,
. Reduce to decimals, and add 133, Todov, 134%, e
.
. Find the value of 856 + 135 4+ 4:018 4 %5 + 151.
. What is the sum of £5:8, £:18, £:58, and £42:05?

10. Add £+, £:25, £4%¢, £8°15.

11. Take *5 from 5; ‘15 from 15; ‘051 from 15; 81°65 from
816 ; ‘805 from 8.

12. Find the difference between 183 and ‘188 ; 105 and ‘105 ;
1 and *1; 18 and -0018.

18. Take 865 from 865, and add ‘005 to the remainder.

14. Add decimally +%< and 1%, and find the difference between
this sum and 1.

15. What is the difference between £3 and £:8; between 3s.
and ‘08s.; between 15 yds. and *15 yds.?

16. How much greater is *5 than ‘05 ? Give your answer in a
vulgar as well as in a decimal fraction.

17. From the hundredth part of £15 take the thousandth part
of £5. (Work by decimals.)

18. Find the difference between £8 and £:808, and betwecn
5s. and *06s.

-

coao%qgagcmgowu

Secrion III.

MULTIPLICATION OF DECIMAL
FRACTIONS.

I. To MurtieLy BY 10 or ANY Power or 10.
We have seen that to move the decimal point one place to
the right is equivalent to multiplying by 10.
R
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Thus 375 x 10 =375
and 005 x 10 = 05

Now if we multiply these products again by 10 we shall
change the decimal point one more place to the right.

Thus 375 x 10 =375
and 05 x 10= -5

But to multiply by 10, and the product again by 10, is to
.multiply by 100. Hence to multiply by 100 move the
-decimal point #wo places to the right; and to multiply by
1000 ¢hree places to the right ; and so on.

Now if we compare the number of ciphers in the multi-
pliers with the number of places we move the decimal point,
we are able to deduce the following rule :—

To multiply a decimal by 10 or any power of 10, shift the
decimal point as many places to the right as there are ciphers in
the multiplier.

II. To MurripLy DEciMAL FRACTIONS BY ANY OTHER
DecimaL Fracrions.

Example 1,—Multiply 2:3 by 3-2, and 4'01 by 6-5.

0 s
se=3=2
Bx 2T g
@) 401 =47 =10l
65 =60 =

401 _ 65 _ 26065

100 X 10 = 1000 = 26:065.
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Now compare the number of decimal places in the multi-
plier and multiplicand fogether, with the number of decimal
places in the product, in each case they are the same.

Hence deduce the rule :—

Multiply as in ordinary multiplication, and from the product
mark off—from the right—as many decimal places as there are
decimal places in the multiplier and multiplicand together.

Example 2.—Multiply 3-047 by 35:04.
3045
3504
12180
15225
9135
10669680

After having found the position of the decimal point in
the product, we strike out the cipher on the right as not
affecting the value of the decimal.

EXERCISES ON MULTIPLICATION OF DECIMAL
FRACTIONS.

1. Multiply ‘016 by 10; -854 by 100; -781 by 1000; -2 by
10.000.

2. Multiply -85 by 10,000; *85 by 100; ‘851 by 10; 24 by
100.

8. Multiply 2-84 by 100; 1:76 by 10,000; 8:51 by 100; 27
by 100.

4. Multiply ‘01 by 1000; -1 by 100; -02 by 1000.

5. Multiply 4 by 5; ‘18 by 8; 89 by 7; & by -4; 85 by -18;
72 by 8°9.

6. Multiply 71'8 by 16-2; 18'4 by 008 ; 291 by -008; 2-17
by -0016. A

7. Multiply 81-8 by *87; and take the thousandth part of 15
from the product.

8. Find the product of ‘309 and ‘0197.
R 2
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9. Find the value of 8:17 x 8:502; 886 x 2:94; 49-2 x 85.
10. Find the value of 78'56 x 8:96; 852 x 8:004; 4-216 x 209.

11. Findthe value of 8:016 x 6-018; 8134 x -4831; 284 x
+0072.

12. Find the value of 8-806 x 8:086; 4-201 x -00008; ‘5 x
5000.

18. Multiply 829 by 72:6, and take 500 from the produect.
14. Multiply 8-10002 by itself, and find the difference between
the product and 10.

15. Multiply the sum of 53 and 5-81 by the difference.
16. Find the difference between ‘0038 and 88 X 1.
17. Multiply the sum of ‘4 aud ‘004 by their difference.
18. Multiply £81-018 by 2-08.

19. Find the value of 285 yds. of cloth at 2-58 shillings per yd.
20. What is the value of 850 times £2-54 in pounds ?

Secrion IV.

DIVISION OF DECIMAL FRACTIONS.
To DivibeE BY 10, or ANY PowEr orF 10.

We have seen that to move the decimal point one place to
the Jeft is equivalent to division by 10.

Thus 32 = 10 =32
and ‘6 = 10 = 06

Now divide these quotients again by 10.

Thus -32 = 10 =032
‘06 =~ 10 = -006

But to divide by 10, and the quotient again by 10, is to
divide by 100. Hence to divide by 100 move the decimal
point ¢wo places to the left, and to divide by 1000 ¢three

places to the left, and so on (add ciphers to the left, if
necessary, to make enough places).
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From such examples deduce the rule :—

To divide a decimal fraction by 10, or any power of 10,
shift the decimal point as many places to the left as there are
ciphers in the divisor.

To DivipE A DecrMarL FracrioN BY ANY OoTHER DECIMAL
Fracrion.

First METHOD.

Example 1.—Divide ‘068921 by -041.
This may be written as a vulgar fraction, thus:—
*068921
041

and since we may multiply both numerator and denominator
of a fraction without altering its value, in this case multlply
by 1000, and so get rid of all the decimal places in the
denominator or divisor, thus:—

068921 x 1000 __ 68-921
(041 x 1000 — 41

We may now divide as in ordinary division ; all the figures
brought down from the dividend before the decimal point
will give integers in the quotient, all after will be decimals.

41)68:921(1-681
41 so e
279
246
332
328
T
41
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Example 2,—Divide -001 by 0002.
001 x 10000 _10__

‘0002 x 10000 2 —

From these, and similar examples, we may deduce thefollow-
ing rule: Remove the decimal point of the divisor to the right of
the right hand figure, making the divisor to consist of integers.
Remove the decimal point of the dividend as many places to the
right as it has been moved tn the divisor. Divide as tn ordinary
division.

Seconp METHOD.

Example 1.,—Divide 7-36 by 3-2, and 31-968 by 7'4.

36 736 32
(1) 7:86 = T3 = 10 32_310
23
@ 1
736 32 _786 i _ 23 _
And W) -_— 10 X 89— T‘ = 23.
%
1
968 _ 31968 ., 4 ™
(2) 31968 = 81200 =300 7y =7t T8
432
15984 1
31968 74 _ 31968 16 _ 432 _ .
And 055+ 10 = Toos X 72— oo — ¥9%
8%
1

Compare the number of decimal places in the divisor,
dividend, and quotient. It will be seen that in each case
the number in the quotient is the number in the dividend
less the number in the divisor.

Hence, from these and other examples, deduce the rule :—
“ Wlivide as in ordinary division, and mark off as many decimal
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places in the quotient as there are in the dividend, less the num er
in the divisor.

If there are not a sufficient number of decimal places in
the dividend indicate more by ciphers, thus : —

Example 2.—Divide 6:15625 by ‘000625.

In this example we have one more decimal place in the
divisor than in the dividend, we add one cipher to the divi-
dend, and then the number of decimal places in the dividend
less the number in the divisor will be nothing, that is, we
have no decimals in our quotient.

000625)6 156250(9850
5625 -
“ 5312
5000
3125
3125

0

EXERCISES IN DIVISION OF DECIMAL FRACTIONS.

1. Divide 5-824 by 10; 2006 by 100; 8017 by 10; ‘01 by
1000.

2. Divide ‘82 by 100 ; 82 by 100 ; -082 by 1000 ; ‘8 by 10000.

8. Divide ‘54 by 100; 78-2 by 10; 782 by 10.

4. Divide ‘82 by 1000 ; 84 by 1000; 82 by 10.

5. Divide ‘81 by 100 ; 87 by 1000; 9 by 1000; 1:48 by 10.

6. Divide ‘1 by 100; -01 by 100.

7. Divide 85 by 8; 74 by *82; 21 by -86.

8. Divide 71 by 04 ; 810 by *52; 815 by 2-4.

9. Divide 816-4 by *81; 725-8 by *29; 274 by-71; 29-84 by -886.

10. Divide 29'8 by 496 ; -804 by 804 ; 1-01 by 101 ; 7 by -865.

11. Divide *19 by 199; 26 by 264 ; ‘78 by 784; 8 by 9-862.

12. Divide 9°84 by 1001 ; 2:86 by 7-864 ; 1-02 by 908 ; 8-34 by
5000°7.

18. Find the value of (7°95 4 1'047 — -467) + -81.
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14. Find the value of (3-46 4 ‘0015 — -471) + 79.

15. Find the value of (8:164 — 2-987 + 4-019) + 2:07.

16. Divide £:078 into 4 equal parts.

17. If 850 sheep cost £758:294, what is the price of one ?
18. Simplify 8:86 of 144 + 2 145.

19. Simplify (189 + 8:016 — 2-84) =+ *5.

20. What is the fourth part of 87 ? 1-001 ? 7-105? 8-116?

Secrion V. '

TO CONVERT VULGAR TO DECIMAL FRAC-
TIONS. RECURRING DECIMALS.

Examples for the black-board :— \
(1) §_= 1;40 = 4.
@ 2=2="0 =
3) —2% = -12% = -24.

We may obtain these same results by dividing the
numerator by the denominator, adding decimal places if
required. Thus—

(1) 5)20
4
@ 4300
(3) 25)6:00
2‘1

Ience the rule: Divide the numerator by the denominator.
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Example 1.—Reduce 437 to a decimal fraction,

256)137-00000000(-53515625
1280
900
768
1320
1280

400
256

1440
1280

1600
1536
‘640
512
1280
1280

Example 2.—Reduce the following vulgar to decimal
fractions: 3}, %, {5, 33-
(1)  3)1:0000000
3333333, &o.

@) 11)6:00000000
~54545454, &e.

(3)  12)5:00000000
41666666, &c.

(4) 54)25:0000000
4629629, &.

In these examples we see that the quotient never ends.
We cannot therefore accurately express the given vulgar as
decimal fractions. Because the figures of the quotient



250 DECIMAL FRACTIONS.

repeat themselves we call such decimals recurring, repeating,
or circulating decimals.

When all the figures recur, as in (1) and (2) above, the
decimal fractions are called pure circulators ; when a part only
recur, as in (3) and (4), we call the fractions mized circulators.

To save writing the figures over and over again we place
a dot over the recurring figure, or if there is more than one
recurring figure a dot over the first and last figure of the
recurring period.

Thus (1) + = .
@ o =
(3) o = 41b.
(9 22 = 4t

Note 1.—We have seen that a decimal fraction has some
power of 10 for its denominator. But 2 and 5 are the
only factors of 10. Hence any vulgar fraction whose
denominator consists of the factors 2 and 5, or of the
powers of 2 and 5, is reducible to an exact decimal
fraction. Such decimal fractions are finite. If any
other factor such as 3, 7, 9, 11, 13, &c., be in the
denominator the fraction is not exactly reducible, and
the decimal is indeterminate.

Nore 2.—The work may sometimes be shortened by so
multiplying or dividing the numerator and denominator
of the fraction as to get the denominator in the form of
a factor multiplied into 10 or some power of 10.

Thus :—Reduce 4% and 475 to decimal fractions.

(1) 1%%. Multiply numerator and denominator by 5, and
divide by 100.
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47 x 5 235 =~ 100 __ 235 __,

160X 5 = 800 =100 = § — 20000
(2) 7% Divide numerator and denominator by 8, multiply

by 5, and divide by 100.
47 -8 5875 x 5 __ 29875 + 100 _ ‘29375
480 =8~ 60 x 5 300 =100 — 38
= -097916.

EXERCISES IN CONVERTING VULGAR TO DECIMAL
FRACTIONS.

1. In the following fractions, which will prodace finite deci-

mals ? %’ *9 *: '8" 8'}‘9 16‘}) ﬁ'
2. Reduce to decimals 51, 64, 1§, 4%, t3».

8. Express as decimals 3%, 12, 14, % of §, %
F)

'S

. Write in the decimal form 113, 15%3, To800, v350-

. Reduce to decimals v¢r, 53¢.

1+144 2 of 82
i ey

™

=]

. Express as decimals

Secrion VI.

TO CONVERT DECIMAL TO VULGAR FRAC-
TIONS. RECURRING DECIMALS.

Ezamples for the black-board :—

Reduce the following decimals to vulgar fractions 4,14,
-205, 4-004.

(1) 4=+=4%

R M=+ + ds=10% + ths = e =+

(3) 2056 = % + 1dv + 1090 = o5 — oo

(4) 4004 =4 + 550 = 1008 + oo =188 = %~
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From examples such as these the following rule may be
elicited from the children :—

To reduce a decimal to a vulgar fraction, write the decimal
(or whole number and decimal) for the numerator, and for the
denominator 1 followed by as many ciphers as there are decimal
places in the fraction to be reduced. Reduce the fraction to its
lowest terms.

Nore.—This rule only holds good for finite decimals.
Thus— 347 = 34}

62-001 = 83001
‘001 = 1o
'0001 = 1—0—%—0-6.

To reduce pure recurring decimals to fractions the teacher
should take such examples as the following :—

5 54 627
7 = 5 3 = 54 999 = 627
and show that :—

1. A pure circulator of one figure has one nine for its
denominator in its equivalent vulgar fraction.

2. A pure circulator of two figures has two nines for its
denominator.

3. A pure circulator of three figures has three nines for
" its denominator, and so on.

And hence deduce the rule :—

To reduce a pure circulating decimal to a vulgar fraction,
make the figure or figures which recur the numerator, and write
for the denominator as many nines as there are digits in the
period or “ repetend.”’

w37 ) 4014
Thus— 37 = 39 4014 = 9999
O0sd — 0054 _ 54

9999 — 9999
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The rule for reducing mixed circulators may be deduced
by a similar method.

We give a second method which is applicable also to the
reduction of pure circulators.

Let it be required to reduce ‘462 to its equivalent vulgar
fraction.

The fraction — '4626262, &ec.

(1) Hence 1000 times the fraction — 4626262, &c.

(2) And 10 times the fraction = 46262, &c.

Subtracting (2) from (1) we get 990 times the fraction
= 458; that is, the fraction = $§3§. '

In a similar way it may be shown that in all cases of re-
curring mixed circulators to vulgar fractions we find :—

1. The numerator, by taking the fraction as far as the end
of the first period (*462) and subtracting the figures that do
not recur (462 — 4 = 458).

2. The denominator, by taking as many nines as there are
digits recurring, and adding as many ciphers as there are
figures that do not recur.

Thus—Reduce 085403, ‘005, -0017 to fractions.

(1) ‘085403 — 85 = 85318 = numerator ; 999000 = de-
nominator ; .. ‘085403 = #5318,

@) 005 = 53y
(3) 0017 = 5375

Nore.—For the addition, subtraction, multiplication, and
division of recurring decimals, it is best for young
pupils to reduce the equivalent vulgar fractions.

Addition and subtraction may be effected to any
assigned degree of accuracy by extending the recurring
figures and adding and subtracting in the usual way.

Thus—Add 459, 37-021, -5607, and subtract 40-5407.
Give the answer correct to five places of decimals.
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459595 959
37-02102 102
56075 607

4217773 668
40-54075 407

1-63698 261 Ans. 1:63698

EXERCISES IN RECURRING DECIMALS.

1. Write the following recurring decimals in the form of vulgar
fractions :— ’
(1) 8; 85; -405; -i8; -025.
(2) 87; -26; 12-29i ; -14.
(8) 14-807; 21-15; 74-104; 818.
(4) *02; 17-005 ; -0005; 185.
(5) 18-18; 18-018; 18-6018 ; 18-00i3.
(6) 14-12; -84 ; 192-188; -76.
(7) 81-2988; 25-2479; 4-8362.
(8) 47189 ; 21085 ; 7-8148.
(9) 2:005; 17-81%; 2-9864.
(10) -00058 ; -0021 ; 2-0087.
(11) 5-827; -109; 8-148.
(12) 7-185; -048; -718; -28.
(18) 815-108; -40i7; 8-018; -25i.
(14) 874-118; -0184 ; 181-0018.
(15) 58-0015; 4-418; -0i3.

2. Add together 4-2, 8-18, and 7-4-
8. Find the sum of 48, -827, 1-08.
4. Take 818 from 9-17.
5. From 185 take 4-18.
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6. Find the value of (87 + 2-8) x -005.

7. Multiply 8-56 by 8-:05; 4-2i by 2-8.

8. Multiply 4-82 by 1-4; -819 by 2-8.

9. Divide ‘262 by -84; 4-18 by 2-7.

10. Divide -481 by 8-5; 2-17 by -94.

11. Divide 816 by 2:4; 7-19 by 8-4.

12. Multiply 8-14 by *2i8; 7-i8 by 2-4.

18. Divide 4'3 by 2-54 ; 2:17 by -816.

14. Take 8-14 from 12-15, and divide the remainder by -3.
15. Add 8:14 to ‘814 and multiply the sum by 7.
16. Take 8:087 from 12-45.

Section VII.

REDUCTION OF DECIMAL FRACTIONS.

To reduce a decimal fraction of one denomination to its
equivalent decimal fraction of another denomination, proceed
as in ordinary reduction.

Example 1,—Reduce £:376 to pence.

-376
20

7-5620 shillings
12
90240 pence = 7s. 6:24d.

If we remove the integers at each step, we get the value of -
the decimal in terms of the different units of like kind.
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Example 2.—Find the value of £1:226.
£1-226

12
712s.
4

[

2-848d.
Hence £1-226 —= £1 2s. 2-8484d.

Example 3.—Reduce "492 inches to yards.

12)492 inches
3)7041 foet
-0136 yards.

To reduce quantities of one denomination to the decimal
of another, first reduce to vulgar fractions as already ex-
plained, and then reduce to decimal fractions.

Example 1.—Reduce £39 18s. 11d. to the decimal of
£47 17s. 9d.

£39 18s. 13d. _ ,,, S
E47 175 94, — yivs} half-pence = 83,

22986)19155-00(-83
18388 8
766 20
689 58
76 62

Example 2.—Express 1 cwt. 3 qrs. 7 lbs. as the decimal
of 15 cwts.

lcwt.3qrs.71lbs. _ 203 _ 203
15 cwts. — 1680 — 168

= -12083
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168)20-300000(-12083
168
350
336
1400
1344
560
504
‘E‘g

EXERCISES IN REDUCTION OF DECIMALS.

1. Find the value of :—

(1) £186; £-87; £4-37.

(2) £824; £:845; -48 shilling; £-15.
(8) £:487; *296 crown ; ‘78 guinea.
(4) £:834; -95 fourpence ; £:817.

(5) £:871; 58 cwt.; ‘845 qr.

(6) 2:91 ozs.; 7-54 cwts.; 9'88 lbs.
(7) 467 yds.; ‘958 acre.

2. Find the value of 8:72 qrs. + 4:57 cwts. + 8-7 qrs.

8. Find the value of £8-79 4+ £2-88 + 4:5s.

4. Find the value of £12:398, and subtract the result from 13
guineus. ‘

5. Express £:5832 in terms of shillings and pence.

6. How many cwts., qrs., and lbs. are there in -983 ton ?

7. Express *988 yd. in the denomination of feet and inches.

8. What is the value, in pence, of £128 4 ‘24 shilling 4 148
pence ?

9. Express ‘526 acre in terms of roods and perches.

10. What is the difference in value between £18-875 and
£5 8s. 44d. ?

11. How many shillings and pence are equal to ‘89 crown ?

12. Find the value of 5'4 of £87, and give your answer in
£s. d.

18. Find the value of 40 shilling 4 £:872 4 46 pence.

s
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14. Take £984 from £2:946, and add £1 8s. 91d. to the re-
mainder.

15. Reduce 8-84 shillings to £'s ; 875 pence to £'s ; and 38s. 94d.
to £'s. ’

16. Reduce 8 days to weeks; ‘78 week to months; 8°65 days
to years; and 8-84 months to years. '

17. Express 4s. T4d. in £'s; 2s. 93d. in £'s; and *886 farthing
in £'s.

18. Reduce to the decimal fraction of a £: £1 3s. 6%d.;
£2 18s. 93d. ; and £1 18s. 53d.

19. Reduce to the decimal of an acre: 188 sq. feet; -139 sq.
perch ; and ‘87 rood.

20. What is the difference between £1 4s. 23d. and £-837?

21. Give the value in £'s of 5s. 8d. 4 £2 8s. 43d. 4 1s. 63d.
+ 2%d.

22. Express the difference between half a guinea and 4s. 33d.
in the denomination of £'s.

23. Reduce % of £1 10s. 41d. to the decxmal of a guinea.

24. What decimal fraction is 12s. 63d. of £5 12s. 104d. ?

25. Express £8,167 9s. as the decimal of £8,749 16s. 113d.

26. What decimal of a guinea is *8 of 10s.? .

27. Reduce 8s. 9d. to the decimal of £1 6s. 8d. and £1 0s. 3d
to the decimal of 8s. 9d

Secrion VIII.

MISCELLANEOUS EXAMPLES IN VULGAR
AND DECIMAL FRACTIONS.

Ezamples to be worked on the black-board by the teacher
assisted by the scholars.

Example 1 —Find the least vulgar fraction which may
be added to 3:75, 2:405, 3:03 to produce a whole number.
375
2:405
303
9185 = 985
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To make the fraction {4%% a whole number we must add
its difference from one.

1000 185 _ 815
1000 1000 — 1000

185 815
And 95 + 00 = 10

. . . 815 163
Hence the required fraction is 1000 ° 300"

Example 2.—What must be added to 1'35 of £3 7s. 6.
to make upg of 2% of 5 guineas?

> Y-, 35 — 7

And 11 of £3 7. 64. = £4 11a. 13d.

1

Again gof 23 =

(SR
(SR

7
-

% of £55s = £7 7s. 0d.
and £7 Ts. 0d. — £4 11s. 13d. = £2 15s. 103d.

Hence difference = £2 15s. 104d., and this is the amount to
be added to 1-35 of £3 7s. 6d.

Example 3.—In a speculation three men, A, B, and C,
earn £37545; A receives ‘3054 of the whole, B -4446, and C
the remainder ; what was C’s share?

A and B together received 3054 + 4446 = ‘75 or § of

the whole. Hence C receives } or £93:8625.
s 2
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Example 4.—When the price of a lb. of sugar is 275d.,
what is the value of 950°047 1bs. ?

950-0474.
275
4750235
6650329
1900094

2612:62925d. or £10 17s. 8:62925d.

Example §.—A man bought a house for 1000 guineas,
and sold at a profit of 285714 of the cost; required the
selling price.

985714 = 383534 = % And % of 1000 guineas = % of
£1050 = £300. Hence the selling price = £1050 + £300
= £1350.

75 x 125 + ‘90625

Example 6,—Simplify T — 05

‘76 x 126 + -90625 __ -09375 + ‘90625

2:375 — 05 - 2375 — 05
=l o 1000 _ a0
2325 1600 2325 — 93

Example 7.—Subtract ‘0254 of £134 1s. 3d. from 3 of
£5 3s. 1}d., and express the result as a decimal of £3.

okl 262 7
0254 = 5550 = 973
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% of £53s. 13d. = £4 9s. 41d.

And oo of £134 10, 34, = £3 85 34,
‘Difference = £1 1s. 14d.

£11s 13d. 507

3 = 440 ="352083

Example 8.—Find the value of o of 075 of £1 + -+

1 1
of 539 of £1 0s. 7}d. + 33 of 105

, 1
5 .. _ b 8 1
2 8
£1 = 1s. 3d.
4 . __ 4 534
(?) = of 539 of £1 0s. 73d. = 7 of 990 °f
£10s. 74d. = ;- X % X Bi& farthings = —?—1,?2
= 6s. 42d.
1 45
(8) oy of 100 = 20 of 10 = 86 x o =
: 90 2t
45d. = 3s. 9d.

Hence the total = 11s. 44d.

MISCELLANEOUS EXERCISES.

1. Find the sum of %, , and 3%, and from this sum take the
product of # and %. '

2. What is the least number which can be divided by 7, 9, 25,
18, 17, and 21 without a remainder ?
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8. What must be taken from £4 to leave $s. ?

4. Divide 125 by -004, ‘016, and 2'5, and add the quotients
together.

5. What is the value of 4} guinea 4+ £3 + 5y shillings 4 8}
pence ?

6. Simplify Lj%i_':’f

7. Find the difference between £3 14s. 73d. and £1 2s. 8:27d.

8. What is the difference between £1 18s. 5}d. and £:794 ?

9. Having spent *4 4 285714 of my money, what part of the
original sum remains ?

10. Reduce 2 pks. 1 gal. 2 gts. to the decimal of a bushel.

11. How many 50ths are there in $?

12. Add five-sixths of 27} to fifteen-sevenths of 18}.

18. What fraction of 108 is 182 ?

14. Reduce 2s. 7d. to the decimal of £1 8s. 8d.

15. How many fifths of a £ are there in 19s. 6d. ?

16. What fraction of £5 subtracted from % of a shilling will
leave +% of a penny ?

17. Divide 64-075 by -285.

18. Express as vulgar fractions 87-04, 21:007, -087i, and
-005.

19. What is the difference, in inches, between # of a yard and 3
of a foot ?

20. } of } of my money is the same as the eighth of 2s. 8d. ; how
much money have I?

21. I spent } of my money yesterday, and 4 of the remmnder
to-day, and I have 15s. 9d. left; how much money had I at first?

22. Take *27s. from .a crown, and find what decimal of a £ is
left.

28. If *85 of an acre be subtracted from 1 acre, how many
roods and perches are left ?

24. What is the value of ‘486 cwt. of soap at 43d. per lb. ?

25. If 4 of an oz. of tea be worth } Ib. of sugar, how much
sugar will a chest of tea containing 454 lbs. be worth ?

26. Calculate the value of 1575 1bs. of tea at 2:45 shillings
per lb,
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27. If 14-7 Ibs. of silver be worth £35-7, what will a spoon
weighing 8-42 ozs. be worth ?

28. The % of a number is £:465, what decimal fraction of a
guinea is § of the number ? :

29. Find the value of ‘86 of an oz. Troy if 1:5 1bs. cost 4«: 33d.

80. What decimal fraction of 5 guineas is £} 4 28 6d. + £-54
— 15 63d.?

81. If -85 of my income be £315 16s. 8., what is my whole
income ?

82, If 3 of a lb. of sugar be worth 3% of a lb. of tea, find the
quantity of tea equal in value to 1 cwt. of sugar.

838. If a parcel of tea weighing 5 lbs. 4 ozs. be worth half a
guinea, what will a parcel 5:12 lbs. greater than this be worth ?

84. What sum of money is *482 of £1 10s. 43d. ?

85, If the interest on £100 be £3:47, what is the interest on
£450% ?

86. } of my money is greater than } of § by 8s. 9d. ; what is my
whole money ?

87. If my age were § of itself less I should be 21; how old
am I ?
‘88. If I spend in 8 years 2} of my annual income, what part do
I save in 1 year ?
. .. 8}of 2% 2} of 81
89. Simplify = =5,
A VI o s

40. Simplify ‘i’i%.f_ + 83 of 3.

: .o B8 4 1 — 13
41. Simplify 3§
56 (2-8 of 1:6)

A+ T2 »

43. To how many persons can I give 87 shillings out of
15855 sovereigns ?

44. From £7 I paid for 15 yds. of cloth at 7-85 shillings per
yd.; what decimal fraction of the original sum remained ?

45. If I have spent § of *52 of *4 of my money and have 15674
ghillings left, what sum had I at first 2

42. Simplify
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46. If a yd. of cloth cost 8-7 shillings, find the value, in guineas,
of 17 pieces each measuring on an average 564 yds.

47. If 3 of '56 of a cistern contain 79 gallons, what will the
whole contain ?

48. Divide -80476 into two parts such that one is *0025 greater
than the other.

49. What number multiplied by *2 of -875 will produce ‘8?

50. What vulgar fraction divided by -428571 of 6 will give
4% as quotient ?

CHAPTER XXXIX.
COMPOUND PROPORTION.

‘W have seen that in simple proportion there is always one
pair of terms and an odd term. When two or more pairs of
terms are given and an odd one, the question is said to be in
compound proportion.

When there are two or more pairs of terms we may obtain
the answer by two or more distinct and separate applications
of the “rule of three.” Hence compound proportion is some-
times called the “ double rule of three.”

Example 1.—If 6 horses consume 18 bushels of oats in 4
days, how many bushels will 20 horses consume in 3 days?

Here we have two pairs of terms, horses and days.

We will solve the question first without reference to the
number of days.

The first questlon then will read thus If 6 horses con-
sume 18 bushels in a certain time, how many bushels will 20
horses consume in the same time ?

20 horses will consume more than 6 horses.

Hence— 6:20::18: 2

3
o= 20X 38 _ 45 pushels.
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Our second question then will be (omitting the number
of horses) : If a certain number of horses consume 60 bushels
of oats in 4 days, how many bushels will the same number
of horses consume in 3 days ?

Less will be consumed in 3 days than in 4 days.

Hence— 4:3::60:2
== 3 2 60 =— 45 bushels.

Compound proportion helps us to solve the two simple
proportions in a shorter way.

1. The odd term must occupy the third place and z the
fourth.

2. Take either pair of terms and state as in simple pro-
portion without reference to the other pair or pairs of terms.

3. Treat the next pair in the same way.

4. Multiply the first terms together and the second terms
together to form new first and second terms (this is called
compounding the ratios). Applying these rules to the given
example — :

6:20
4:3 } ::18:2

24:60::18:2

15 3
_ 60 x 18 _
= —9—4——_45
4

‘We obtain the same result as before.

It is best for convenience in cancelling not to actually
multiply the first terms together, and the second together,
but merely to indicate multiplication by its sign, thus—

= 45 bushels. Ans.
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- Example 2.—If 25 men can do a piece of work in 24
days working 8 hours a day, how many hours a day must
30 men work in order to complete the same piece of work in
16 days?

In this example—

(1) 30 men will require to work a less number of hours
per day than 25 to do a certain piece of work in the same
number of days;

(2) they have to work more hours per day to do a piece of
work in 16 days than in 24 days.

Hence— 30:25) .. 8-
16:24}" -z
2
4 5
_ 24 x 25 x8 __
And 2= —i6 < 80 =10 hours. Ans.
2 6

Fxample 3.—If 14 horses and 125 sheep can be kept
for 8 days for £50, what will it cost to keep 10 horses and
184 sheep for 2 days, supposing 3 horses eat as much as 15
sheep ?

In this example we must first find the value of the horses’
keep in terms of the sheep or vice versd.

3 horses eat as much as 15 sheep;

1 horse will eat as much as 5 sheep;

14 horses will eat as much as 70 sheep;
and 10 horses will ¢at as much as 50 sheep.

*. 14 horses and 125 sheep = 195 sheep,
" and 10 horses and 184 sheep — 234 sheep.

‘We have now only two pairs of terms and the odd term.

(1) 234 sheep will cost more to keep than 195.
(2) It will cost less to keep them 2 days than 8 days.
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Hence 195 : 234

8: 2

3 5
6 1 10
284 X 2 X 69
196 %
89

} 10 £50 : 2

= £15. Ans.

T =

X
8
4
2
1

Example 4.—If % of 1 cwt. of sugar cost § of { of £1
when the duty is 5 of £1 per cwt., what must be paid for §
of a ton when the duty is % of £1 per cwt.?

Take (1) cost. § of a ton will cost more.
(2) duty. duty greater .". greater cost.

cwt. cwt.
5 8 x 20
12 9 3 7
5_. 7 ‘ZOf—S‘ x
37 12
8 x 20 7 3 7
9 X g * 3 *yw
£ = 5 5
2 % 13
1
1 4 1 1
8 x 20 7 3 7 19 13
= "5 X @ X 4 X g *X 35 X 5
3 1 1 1 1
= %3.7 = £42 9s. 4d. Auns.
J

Example 5.—If 3 men can earn as much in a day as §
women, and 1 woman as much as 2 boys, and if 4 men, 7
women, and 6 boys working together can earn £25 in 10
days, what will be the earnings of 5 men, 3 women, and 4

boys working together for 12 days ? -
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In this example it will be found most convenient to get
the work of the women and boys in terms of the men.

5 women do the work of 3 men.

1 woman does ” 5 * man.
and 1 boy » ” 3. man.

[y

0

Hence, 4 men, 7 women, and 6 boys will do the same amount
of work as—

e =20 Y 10 men

4+ 5 d 5~ 5

And 5 men, 3 women, and 4 boys will do the same amount
of work as—
12 _ 25 L, 9 6 40 .
‘We have now only two pairs of terms, viz. men and days.
(1) 8 men will earn less than 10 men in a given time.
(2) A given number of men will earn more in 12 days
than in 10.

, 10: 8) .. .
1012 ) 1B
3 ]
z 8— *2 :0% = £24. Ans.
2 2

Example 6.—A railway company charges ‘6 of £2:375
for the carriage of ‘416 of 3:75 cwts. of goods for 100 miles;
what weight ought to be carried 35 miles for £1-05 at the
same rate ?

(1) A greater weight ought to be carried for a shorter
distance.

¢ This must be interpreted as the work of 1 man in § and % of a day.
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(2) Less weight for less money.
86:100 ) . ,in o qms .
6 x 2375 108 | ¢ 416 X 37512
100 x 1-05 x 416 x 375
‘6 x 2375 x 35
5 5 3

100><1—x12 32
2

-3x2g><35
100 lgxixlé
T X*BX12 4

r =

B35 8 1

EToR T Xa*XBXes

6 4 7
1

x5 125 .4
= m‘———— 242 cwts. Anv?.

EXERCISES IN COMPOUND PROPORTION.

1. If 15 horses can be kept 20 days for £10 15s. 6d., how many
can be kept 60 days for £32 6s. 6d.?

2. If 7 men reap 20 acres of wheat in 5 days, how many acres
can 18 men reap in 8 days ?

8. If a man travel 150 miles in 6 days, walking 9 hours a day,
‘how far will he travel in 4 days, walking 12 hours a day ?

4. If 17 people spend £35 14s.in 9 months, how many will
spend £321 6s. in 37 months at the same rate ?

6. If 17 pecks of wheat serve a family consisting of 5 persons
20 days, how many pecks will serve a family of 15 persons for 12
days ?

6. If 16 horses plough 19 acres in 10 days, how many wnll
plough 76 acres in 5 days ?
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7. If when wheat is 50s. a quarter the 7d. loaf weighs 80 ozs.,
what will the 1s, loaf weigh when wheat is 55s. per quarter ?

8. If a railway company undertakes to carry 120 cwts. a distance
of 865 miles for £2 10s. 6d., for how much will it carry 865 cwts.
a distance of 50 miles ?

9. If 5 men mow 80 acres of grass in 18 days, how long will
88 men be mowing 76 acres ?

10. If the 4d. loaf weighs 4 1bs. 1 oz., when wheat is 56s. a
quarter, what will the 9d. loaf weigh when wheat is 65s. &
quarter ?

11. If 17 horses eat 28 bushels of oats in 10 days, how many
horses will eat 207 bushels in 80 days at the same rate ?

12. If it costs £38 to keep 15 cows for 2 months, how much
will it cost to keep 88 caws for 17 days (28 days = 1 month) ?

18. If 56 men can erect 5 houses in 8 months working 6 days
in & week, how many men would be required to put them up in

7 months, working only 4 days a week ?

14. What sum will 27 men earn in 10 days, workmg 8 hours &
day, when 12 men can earn £250 in 9 days, working 8 hours s
day ?

15. If 17 packages, each weighing 12 lbs., cost £20 15s., what
will 84 packages, weighing 18 lbs. each, cost ?

16. Goods weighing 17 cwts. 2 qrs. are carried a distance of 70
miles for £1 15s.; what weight will be carried 280 miles for
87s. ?

17. If 100 men can build a wall 150 yards long and 7 feet high
in 14 days, in how many days will 210 men build a wall 75 yards
long and 9 feet high ?

18. A family of 6 persons can be supplied for 3 weeks 4 days
for £12 15s. when wheat is 60s. a quarter; for what time will a
family of 8 persons be supplied for £20 8s. when wheat is 7s. per
bushel ? .

19. If when bricks are 85s. a thousand, it costs £59 10s. o
build & wall 60 yards long and 5 feet high, how much will it cost
to build a wall 80 yards long and 7 feet high when bricks cost } as
much again per thousand ?

20. If 19 men reap 50 acres in 55 hours, how many men will
reap 180 acres in 114 hours ?
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21."A tradesman with a capital of £5,060 gains £298 in 8
months ; what capital will he require to gain £745 in 4 months ?

22. If 15 men manufacture 88 articles in 4 days, working 11
hours per day, how many days will 8 men take to manufacture 89
such articles, working 9 hours per day ?

28. If 12 men dig a trench 84 yards long in 7 days of 9 hours
each, how many yards of this trench may be dug by 8 men in 8
days of 10 hours each ?

24. If the interest on £100 for 1 year be £6, what will be the
interest on £35 for 8 months ?

25. A man, walking 12 hours a day, can reach a town 250 miles
off in 12 days; in what number of days will he walk } of the
d stance travelling 8 hours a day ?

26. If 12 fires consume 8} tons of coals in 194 days, burning
104 hours a day, how many fires will consume 18 tons of coals
in 4} days, burning 12 hours a day ?

27. If 11 fires consume 2% tons of coals in 164 days, burning
104 hours a day, how many tons of coals will 4 fires consume in
15% days, burning 123 hours a day ?

28. If 20 men can reap a field of 853 acres in 74 days, working
184 hours a day, how many men can reap a field of 2 the number
of acres in 14% days, working only 93 hours a day ?

29. A field can be ploughed by 14 horses in 2% days, working
9 hours a day; in how many days can it be ploughed by 18
horses working 11% hours a day ?

80. If the interest on £150 for 3 of a year amount to £8 14s,,
what will the interest on £260 for 2} years amount to ?

81. A man can walk 150} miles in 6% days, when he walks 9}
hours each day; in how many days can he walk 251} miles, when
he walks 6 hours 10 minutes each day ?

82. 7 men, working 8 hours a day, earn £18 18s. 4d. in 5}
days ; how many hours a day must 9 men work to earn £61 10s.
in 14 days ?

88. If 7 men earn £12% in 73 days, working 93 hours a day,
how much will 15 men earn in 8% days, working 6} hours a day ?

84. If § cwt. sugar cost } of 4 of £2 when the duty is 14
shillings per cwt., what will § ton cost when the duty is 1% shil-
lings per cwt. ?
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86. If in 16'4 days 8 men can earn £7'85, working 185 hours a
day, how much will 8 men earn in 12'56 days if they work 9-8
hours a day ? .

86. If 800 men can throw up an embankment in 8-15 days,
working 18# hours a day, how many men would be required to
do half the work in 4'5 days, working 6% hours a day ?

87. 1f £3-5 be the wages of 5 men for 5:95 days, what will be
the wages of 18 men for 8} weeks of 4} days in each week ?

88. If I pay £6-84 for the loan of £75'8 for 92 months, what
shall I bave to pay for £86:5 for 7-45 months at the same rate of
interest ?

89. If 18 men can do a piece of work in 18'85 days, working
7-:85 hours a day, how many men will be required to do a third
of the work in ‘25 of the time ?

40. If 18 cows consume £52'8 worth of hay in 4-8 months,
when hay is 8s. per cwt., what will be the cost of keeping 8 cows
and 6 horses for 8'4 months when hay is 6-7 shillings per cwt.,
supposing 2 cows eat as much as 8 horses ?

CHAPTER XL.
EXAMINATION PAPERS.

Stanparp VI.

I

1. What is the greatest number which will divide 96, 124, and
60 without a remainder ?

2. How much is } of # greater than 1—§ ?

8. Reduce 1s. 114d. to the fraction of 8s. 93d.

4. When I have paid income-tax on my income at 2d. in the £
I have £247 18s. 4d. left; what is my income ?

i1,

1. A greengrocer has a basket of onions which he can tie in
bundles of 6, 7, or 8 and have none over; find the smallest
number of onions which the basket may contain.
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2. Express as a simple fraction 8% Zf 8%
8. Find the value of 1% of 1s. 8d. + 8% of 8 guineas + 9’
of 53d.
4. In what time will £340 10s. amount to £442 18s. at 5 per
cent. per annum ?

o1.

1. Find the least sum of money payable in half-sovereigns, half-
crowns, or florins. ]
. 2313 5% 4 245
2 Bmplly o o= 0
8. What fraction of 1} cwt. is 1} 1b. ?
4. At what rate per cent. per annum will £340 10s. amount to
£442 18s. in 6 years ?

Iv.

1. What number is that which leaves 8 as a remainder when
divided by either 7, 6, or 92

2. From b subtract its fourth and its sixth, add the remainders,
and divide by 4+%.

8. How much money must be added to £2 6s. 5id. to make
£4 2. 13d.?

4. If a garrison of 1,400 men have provisions for 12 weeks, how
many men must be sent away so that the provisions may last

21 weeks ?
v.

1. Find the value of $ — % + 2 — 4. °
2. Which is the greater, and by how much, 5s. + 3 of §, or
£1x130f13?
8. Express 4 of half-a-crown as the fraction of 7s. 1d.
4. If 14 of a yard of cloth cost 8%s., what is the value of
153 yards?
vI.
1. Arrange the following fractions in the order of their magni-
tude: 12, 47, 4%,
2. Find the value of § of £5 4 § of 14s. — 1} of 10s. — 3}
of 1s.
T
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8. Divide £23 by 1 =3 = i

4. If 15 men can do a piece of work in 9 days, working 8 hours

' per day, how many hours per day must 18 men work in order to
complete the same piece of work in 6 days ?

vII.

1. If § of 4 of a ship’s cargo be worth £5,000, what is the value
of the whole ?

2. Add together £4 Ts. 21d., £5 19s. 63d., 16s. T3d., 8s. 114d.

8. A man walks 21} miles in 6} hours; find the rate per hour.

4. A can complete a piece of work in 9 days, and B can do the
same in 8 days; in what time, working together, will they com-
plete the work ?

v,

1. Add the sum and difference of § and ¢.

2. What fraction of 18 acres 8 roods is 2 acres 8 roods ?

8. Compare the values of ¢ of 8 guineas and 80s. + }.

4, If the interest on £1 for 1 year be 1s., what is the interest
on £525 for 8 years ?

IX.

1. What part of 21 hours is 2 hours 6 minutes ?

2. Simplify %‘;f—"';fr_* + 212,

8. Divide 26% yards into equal lengths of 8% yards.

4. Find the value of 19+ chests of tea, each containing 173 1bs.,
at 8 1bs. 2 ozs. for 9s. 41d.

X.

1. Subtract—using decimal fractions—the thousandth part of
£15 from the hundredth part of £150.

2. Find the value of § of 12 + } of 124 + } of 184.

8. Add together 2'6 of a day and ‘85 of an hour, and give the
answer in minutes. -

4. If either 50 oxen or 40 horses will eat up the grass of a field
.in 25 days, in what time will 12 oxen and 8 horses eat up the
same ?
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XI.

1. Divide 6 furlongs 108 yards 1 foot by *805.

2. Add 88}, 87%, 55%, 66%.

8. Reduce 2s. 81%d. to the decimal of £1.

4. If the wages of 20 men for 6 days amount to £27, how many
men should work 19 days for £47 0Os. 6d. ?

xm.
1. Divide ¢ of 6} by # of 7.
2. Reduce IOid to the decimal of 1s. 6d.
8. Which is the greater, and by how much, 1} x 2{ or -018
x 216 ?
4. A and B together own 896 acres of land, and 4 of A’s farm
equals § of B’s; how many acres are owned by each ?

XIII.

1. From a cask containing 45} gallons of oil, an oilman sold
163 gallons to one customer and 21§ gallons to another; how
many gallons remained unsold ?

2. Find the difference between ‘81595 of a guinea and 5:12295
of a shilling.

. 2% x 23 —1

8. Find the value of G217

4. A bouse is rated at % of its rent, and the rate, at 5d. in the
£, is 18s. 9d. ; what is the rent ?

xIv.
1. Divide 47-014 by -001, by ‘01, and by -1.
2. By what fraction must  be multiplied so that the product
may be 264 ?
8. What part of a pound of gold is 25 of an ounce ?
4. If 5 men build a wall 5 feet high and 100 yards long in
8 days, how long will it take 7 men to build a wall 200 yards long
and 8} feet high ?
xv.

1. Multiply 8 acres 2 roods 19 poles by -825.

2. Simplify ﬁ X 31

T2
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8. From 25°6 + -064 subtract 824 x -015.
4. If the wages of 8 men for 8 days amount to £4 2s., what will
be the wages of 29 men for 5:25 days ?

XVI.

1. Reduce 1-408 feet to the decimal of a mile.

2. Multiply § + $of $ by §—% of §.

8. Divide 78962 by -8.

4. If 9 men do a piece of work in 8 days, how many will do }
of the work in 23 days ?

XVII.

1. Divide 67-814 by -000218.

2. A man receives a salary of £80 14s. 7d. per quarter, and he
has received £14 15s. in advance ; what fraction of his quarter's
salary has he still to receive ? -

8. A boy has 4 dozen marbles; in one game he loses a third of
them, in another a fourth of the remainder; how many has he
then left ?

4. A hare is 157} yards before a greyhound, but the greyhound
runs 7 yards whilst the hare runs 5; how far must the greyhound
run to catch the hare ?

XVIII.

1. Find the G.C.M. of 6-21 and 1-178.

2. Reduce bs. 4d. to the decimal of 6s. 8d.

8. What decimal multiplied by 175 will give the sum of } + 1}
+83°?

4. A and B perform together +% of a piece of work in 2 days;
B then leaves off, and A completes the work in } a day ; in what
time can each do it alone ?



PART VI*
CHAPTER XLI.

THERE are certain questions relating to interest, insurance,
brokerage, averages, exchange, profit and loss, shares, stocks,
&c., all of which may be solved by the aid of the rules
already given, but more especially by simple and compound
proportion. '

We have already given incidentally some solutions of
examples in interest and commission. In this part we shall
deal more fully with per-centage computations and com-
mercial transactions generally.

COMMISSION, BROKERAGE, INSURANCE,
PROFIT AND LOSS,

CommissioN is the charge made of so much per cent. for
buying or selling goods. Manufacturers, for instance, em-
ploy men to travel through the country to sell their wares.
These men usually receive so much commission for every
£100 worth of goods they sell.

BROKERAGE is commission paid to & droker for buying and
selling shares or merchandise.

INSURANCE is a contract to pay so much per annum—the
premium—in return for which the insurers (generally a com-

® This part will be found suitable for scholars of Public Elementary-
Schools who have passed through the six Standards.
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pany) agree to bear all losses caused by fire, death, accident,
or shipwreck, &. Insurers of ships and their cargoes are
called underwriters.

PER-CENT., 80 much for every hundred (centum).

Ezamples for the black-board :—

Example 1.—1 i insure my life for £500 at £2 3s. 4d. per
cent. premium ; what is my annual payment ?

£100 gives a premium of £2 3s. 4d.
.. £500 gives a premium of £2 3s. 4d. X &
and £2 3s. 4d. X 5= £10 16s. 84. Ans.

Example 2—Find the insurance on a ship’s cargo, worth
£1,040 10s., at 3} per cent. '
£100 gives £3}
3t
100

8} x 1040}
— 100

_ lax2081  13% 2081
= FXE = —£331&.W. Ans.

£1 gives —-

£1040 10s. gives

Example 3.—My house and furniture are insured for
£660, for this I pay annually 16s. 64.; what is my premium
per cent. ?

£660 gives a premium of 16s. 6d.

16s. 64.

. £1 gives a premium of ——~— —660

16s. 6d. x 100

d £100 gi i
and £100 gives a premium of 660
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5
_161ex300 _88x5_5_, o

666  2x83 2
33

Example 4.—Find the gain on goods bought for £640
at a profit of 153 per cent.

£100 gives a profit of 15%

£1 gives a profit of } Oé
£640 gives a profit of 1—5%19 .
4
8
= LT X _ 008 _ £101 190 .
1 5

Example §,—Goods bought for £640 are sold at a loss
of 7 per cent. ; for how much were they sold P

£100 worth of goods was sold for £93

93
100
32

93 x 646

106
5

= £595 4s. Ans.

.. £1 worth 'of goods was sold for

£640 worth of goods was sold for

__ 93 x 32
- 5

Example 6.—The population of a certain town was
350,000 at the commencement of one year; the -increase
being 2} per cent., what was the population at the end of
the year?
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100 gives an increase of 2}

24
1 gives an increase of —=- 100
21 x 350,000

350,000 gives an increase of 100

__9
=2
The total increase is 8,750
and .. the population = 858,750. Ans.

Example 7.—By selling a book for 11s. 43d., a book-
seller made a gain of 5 per cent. ; find the prime cost of the
book.

X 3,600 = 8,750

At 5 per cent. £105 gives £100 as the cost price,
£, £ %g—g = g—(; » »
and ls. ,, £ ﬁ2>?_2() » o o»
W o, £ 20

2l x20x 24 7 7
(11s. 43d. = 273 halfpence)

. 20 x 273
.. 273 halfpence gives £21 X 20 X 24 % 8 the cost price
13
39
20 x 273 13

= m = £2—4 = 10‘. 10d.

8
Prime cost = 10s. 10d. Ans.
Or by proportion—
105 : 11s. 43d. :: 100 : 2

11s. 43d. x 100

= 105 = 10s. 10d. Ans.
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Example 8.—A horse is sold for 80 guineas at a loss of
10 per cent.; required the selling price to gain 10 per
cent.

() With a loss of 10 per cent.

£90 selling price gives £100 as cost price.

v 100
01‘ £1 » ”» £'W »
106 x 84
£84 2 ”» £-_90—‘ ”»

= £~8% = cost price.

(6) To gain 10 per cent.
£100 cost price gives £110 as selling price.

110
A-nd £1 ' ”» 9 £m ”»
840 116 x 846

e N S U r

— £%‘ — £102 13s. 4d. Ans.

as the selling price to gain 10 per cent.
Or by proportion—

Selling Selling Cost  Cost
price. price.  price. price.

(@ 90 : 84 :: 100 : =
84 x 100 __ 840

T="90 ~— 9

Cost Cost  Selling Selling
prices.  price,  price. price.
@ 100 : 20 110 : o

840 x 110 _ 924 _ o100 13, 44.

PEToox9 T 9
as the selling price to gain 10 per cent.
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EXERCISES.

1. What shall I have to pay for insuring a house worth £850, at
2s. 6d. per cent. ?

2. What will a person, 25 years of age, pay to insure his life
for £850, when the premium charged by the Company for this age
is £2 9s. 8d. per cent. ?

8. What will be the cost of insuring a house worth £8,050, at
1s. 6d. per cent. ?

4. For what sum can a ship’s cargo worth £11 800 be insured
at £2 10s. 6d. per cent. ?

5. What will it cost me to insure my life for £8,000 when the
premiom at my age is £2 8s. 4d. per cent. ? :

6. The population of a town in 1875 was 16,000 ; in 1877 it is
24,000 ; how much per cent. has it increased ?

7. How much per cent. does a tradesman gain by selling tea at
8s. 6d. per 1b. which cost him 2s. 8d. per Ib.?

8. For insuring property to the amount of £8,050 I paid
£7 12s. 6d. ; what is the rate per cent. of the premium ?

9. A farmer insured a hay-rick for £560; what premium has he
to-pay at 2s. 6d. per cent ?

10. By selling cloth at 5s. per yard a tradesman gains 10 per;
cent. ; what was the cost price per yard ?

11. A bookseller allows 8d. in the shilling on books bought;
what is that per cent. ?

12. What commission ought an agent to receive for the sale of
goods to the amount of £8,890 at 1} per cent. ?

18. If an agent receives a commission of £27 for selling goods
to the amount of £600, what is that per cent. ?

14. A grocer purchases 84 lbs. of tea for £12 12s.; at what
price per 1b. must he sell it to gain 12 per cent. ?

15. What is the premium on a policy of insurance amounting
to £8,500, at the rate of £2 15s. 6d. per cent. ?

16. What will a broker charge for purchasing goods to the
amount of £390 at 2s. 6d. per cent. ?

17. A watchmaker sells a watch for £18 10s., thereby making a
profit of 85 per cent.; what did the watch cost him ?
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- 18. A town had a population of 120,000; in ten years ‘it in-
creased to 150,000 ; what was the increase per cent. ?

- 19. If an army, after losing 85 per cent. of its men, contained
82,500, what was its original number ?

- 20. Last week there were 85 boys in the first class of a school ;
this week the number is increased to 42; calculate the increase.
per cent.

21. A town contains a popula.tlon of 85,5600, which shows an
increagse of 25 per cent. on the population 5 years ago; whai was
the population 5 years ago ?

- 22. A boy gave 1s. 7d. for a kmfe, which was 5 per cent, less
than the retail price; what was the retail price ?

28. A school has on the books the names of 540 children ; it has
increased 20 per cent. in two years; how many children were in
the 'school two years ago ?

24. A woman bought oranges at 9d. per doz. and sold them at
the rate of 2 for 23d. ; what was her gain per cent. ?

25. What will the commission on £63,948 6s. 8d. amount to, at
4 per cent. ?

26. A bought goods for £350 and sold them to C ata gain of
5 per cent.; C sold them to D and lost 4 per cent; what did D
pay for them ? 4

27. By selling goods for 10s. I lost 15 per cent.; for what
must I sell them to gain 2 per cent. ?

28. A tradesman loses 2s. 6d. by selling an article for £1 15s. 6d. ;
what is the loss per cent., and at what price must he sell it to gain
10 per cent. on the cost price ?

29. By selling goods for £778 10s. 83d. a gain is made of 8} per
cent. on the prime cost; find the prime cost.

80. If after deducting 12} per cent. from my money I have
£525 10s. left, what had I at first ?

81. A grocer sold 84 lbs. of tea for 14 guineas, thereby making
a profit of 20 per cent. ; what was the cost price of the tea per Ib. ?

82. A watch cost £4, and was sold for £4 10s.; fiud the gain per
cent. .

88. Out of an army of 85,400 men 15} per cent. are invalided ;
required the effective force.

84. By selling goods for £817 19s. & merchant lost 9 per cent. ;
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find at what price he should have sold them to have gained 10}
per cent.

85. A grocer by selling sugar at 43d. per 1b. loses 10 per cent. ;
find the cost price per cwt. -

86. By selling a horse for £116 17s. I lose 6 per cent.; what
should I gain or lose per cent. by selling at £182 4s. 6d. ?

87. What do I gain or lose per cent. by selling butter at 8}d.
per lb. which cost £5 5s. per cwt. ?

88. What must be paid yearly on an insurance for
£9,626 11s, 8d. at 2:12 per cent. ?

89. A school has 868 children “on the rolls,” 92 are absent;
find the per-centage number present.

40, A woman buys 2 pair of ducks for 7s. 6d. and sells them
for 9s. 91d. ; find the gain per cent.

41. If eggs are bought at 5 for 8d., at what price per hundred
must they be sold to gain 20 per cent. ?

42. I bought coffee for £7 9s. 4d. per cwt. ; for what should I
sell it per Ib, to gain 25 per cent. ?

48, I exchange } cwt. of sugar at 4}d. per Ib, for 7 lbs. of tea
at 8s. 6d. per Ib. ; find the gain or loss per cent.

44. By selling apples at 8 for a penny I gain 5 per cent. ; what
do I gain or lose per cent. by selling them at £1 per 1,000 ?

CHAPTER XLII.
SIMPLE INTEREST, DISCOUNT, ETC.

Example 1.—Find the interest on £350 at 4 per cent.
for 3 years.
This is an example in compound proportion, and may be
stated thus:— '
100 : 350 } i dig
1: 8) 7"
350 x4 x3 __

e [
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Now in this equation let P stand for the principal, » the rate
per cent., » the number of years, then—

Pxnxr _ Pnr
100 — 100

But the amount is the principal and interest added to-
gether.

Hence, if M stands for the amount—
Amount = Principal + Interest.

M=P+ Pl—gO’

Interest —

The teacher must here illustrate by means of examples the
truth of the two axioms:

(1) That if equals be added to equals the wholes are equal.

(2) That if equals be subtracted from equals the re-
mainders are equal.

If6—=6,then6 +4—=6+4+ 4,and 6 — 3 =6 — 3.

And because multiplication and division are short methods
of addition and subtraction, it follows that we may add to or
subtract from, or multiply or divide, both sides of an equation,
without changing its value.

By means of the application of these axioms to the equa-
tion—
Punr
100
we may solve every question in simple interest. We can
find the time, or rate, or principal, or amount.

M=P4+

Example 2,—(1) Find the amount of £500 at 5 per
cent. in 5 years.

(2) Find what principal will amount to £625 in 6 years
at 5 per cent.

(8) Find at what rate per cent. £500 will amount to £625
in 5 years.



286 SIMPLE INTEREST, DISCOUNT, ETC.

(4) Find in how many years £500 will amount to £625 at
5 per cent.

o wmrely
=150 4 X0 %0 x5
— 500 + 125 = £625. Ans.
@ y=pr+5
g625=p 4 LXIXD
or £625 = WP BP0 p

Multiplying both sides of this equation by 13

125 100 5 100 _ .o
mx 1—2—5P—I2—5X 625

4
20 125
__ 160 x 626

P= 95 — £500. Ans.
26
5

Pnr
(3) M=P+ 50

£625 — 500 4+ 220 ’;03-*—’

Subtract £500 from both sides.

625 — 500 500 x 5 X r
(or 125) 100

Multiply each side by 100.
12500 = 2500 x r
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Divide both sides by 2500.

S5=r
or the rate per cent. is 5. Auns.
Pnr
@ ¥=P+ 55

500 X 5 X n
100

As before, 12500 = 2500 X =

12500
" = 3500

Hence number of years — 5. A4ns.

625 = 500 +

=5

‘We may also, by means of this same formula, solve all
examples in true Discount and PRESENT VALUE.

I have agreed to pay a man 100 guineas at the end of a
year from the present time for a certain favour he had done
me, but he wishes to receive payment now. If I pay him
the £105 now, he will be able to put this out at interest, and
if he gets 5 per cent., at the end of the year the £105 will
be worth £105 4 £5 5s. = £110 5s. But if I pay him
now £100, and he puts this out at interest at 5 per cent., at
the end of the year it will be worth £105. It is clear,
therefore, that it will be right for me to pay him now not
£105, but £100.

The £100 is the PRESENT VALUE of £105 due twelve
months hence, and the £5 I deduct is called the Discounr.

It is not usual, however, in commercial transactions to
reckon discount in this way. A banker would have said
£105 at 5 per cent. for one year gives £5 5s. interest, and he
would have called this the discount, and would have de-
ducted it from the £105. We see therefore that the banker
gets an advantage of 5s. The discount obtained by the
former method is the frue discount. The discount obtained
by the second method is the danker’s discount.
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Now let P in our formula stand for present value, and we
can find the present value of £105 due 1 year hence at 5
per cent.

M=p 4207
£106=p 4 LX1IX0
a5 =10F 2 F
£105 =10 F
| £10,500 = 105 P
P="00 £100. dns.

Again: Find the present value of £143 5s. 4d. due 3
years hence at 4 per cent. per annum.

¥=P+ 1_;-5%’
£14350 4 ="0EL12P
£143 5. 4d. = }IT% P= %2 P

P804 o5

= £127 18s. 4d. Ans.

This result may be put to the proof by finding the amount
of £127 18s. 4d. for 3 years at 4 per cent. per annum.
‘We may put the question in another form: What sum of
-money put to interest at 4 per cent. will amount to
£143 5s. 4d. in 3 years ?
And generally : There are four quantities in the formula,
and if any three be given we can find the fourth.
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EXEROCISES.

1. Find the interest on £870 for 2 years at 8 per cent.

2. What principal will yield an interest of £480 in 2 years at 4
per cent. ?

8. What principal will become £480 in 2 years at 4 per cent. ?

4. What sum of money must you lend to receive as interest
143, 6d. in 91} days at 8% per cent. ?

5. What sum of money must be lent to obtain 18s. 6d. as
interest in 5 months at 4} per cent. ?

6. What is the difference in the interest of £1,000 at 8} per
cent., and at 5 per cent., for 150 days ?

7. Ilent £380 for a year at 8} per cent.,and £580 for 1} years
at 4 per cent; what was the interest on the whole ?

8. I lent £182 10s. for 8 days, and received £1 as interest ;
what is that per cent. ?

9. At what rate per cent. per annum must a guinea be lent for
15 days, to receive 2s. 6d. interest ?

10. At what rate per cent. per annum should I be paying if I
give 8s. 6d. for the loan of £5 5s. for three weeks ?

11. I lent £80 for 8} years and received as interest £15 12s.
at what rate per cent. per annum was I paid for the loan ?

12, In what time will a £5 note become £6, if put out to interest
at 8} per cent. ?

18. In what time will £186 amount to £198 11s, 1id. if put
out to interest at 2} per cent. ?

14. Find the time you would require to lend £450 to become
£470 5s. at an interest of 2} per cent.

15. Find the time £360 15s. must be lent, to amount to
£461 15s. 22d. at 2} per cent.

16. What principal will amount to £48 16s. 93d. in 6 months
at 84 per cent. ?

17. What sum of money put out to interest at 53 per cent. will
become £815 10s. in 8 years ?

18. What principal must I have to yield an amount of £1,625 in
50 years at 4} per cent. ?

19. What sum of money will amount to £80 10s. 44d. if lent
from March 18th to May 80th, at 81- per cent. ?
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20. What will £869 amount to in 2 years and 25 days at 8 per
cent, ?

21. What is the banker’s discount on a bill of £500 drawn June
1st at 8 months at 5 per cent. ?

22. What is the true discount on a bill of £500 drawn June 1st
- at 8 months at § per cent. ?

28. Find the present value of a bill of £150 drawn Jan. 1st, 1878,
at 4 months at 24 per cent. ?

24. What sum of money will pay a bill of £150 now, which is
not due for 5 months, money being worth 2} per cent. ?

25. What is the present value of a bill of £860, drawn Jan. 2nd,
1877, at 4 months at 21 per cent, ?

26. What is the true discount on £154 due 8 months hence at
24 per cent. ?

27. Find the true discount on a bill of £502 8s. 6d. drawn Aug.
4th at 5 months at 2y per cent.

28. Find the simple interest on £16,904 7s. 6d. for 8 months at
84 per cent.

29. Find the present value of £149 0s. 5d. due 11 months hence
at 4 per cent.

80. Find the simple interest on £183 6s. 8d. for 1 year 146 days
at 4} per cent.

81. What principal will produce £591 12s. 4d. as mterest in 4
years at 24 per cent. ?

82. At what rate per cent. will £91 18s. 4d. amount to
£116 8s. 4d. in 4} years?

88. What sum of money will amount to £428 5s. 6d. in 8} years
at 44 per cent. ?

84, Find the simple interest on 10 guineas for 117 days at 8}
per cent.

85. The sum of £533 6s. 8d. is received for £560 due 2 years
hence ; at what rate per cent. is the discount calculated ?

86. Find the present value of £455 12s. 6d. due 4 years hence
at 53 per cent.

87. At what rate will £8,745 amount to £8,982 5s. in 2
years ?

88. Find the present value of £1,842 15s. due 8 months hence
at 5 per cent.
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89. In how many years will £800 amount to £373 10s. at 8}
per cent. ?

40. At what rate will £1,6560 amount to £1,784 1s. 8d.in 2%
years ?

41. In what time will £2,175 amount to £2,388 2s. 6d. at 2}
cent, ? .

42. At what rate will £1,815 amount to £1,545 2s. 6d. in 8}
years ?

48. A sum of £1,928 17s. is due 1} years hence; what amount
should be accepted as present payment, reckoning 84 per cent. ?

44. In what time will £2,220 double itself at 83 per cent. ?

CHAPTER XLIII.
COMPOUND INTEREST.

‘WHEN the interest is added to the principal at the end of
a certain time to form a new principal, and then at the end
of another equal interval of time the interest on the new
principal is added to the new principal to form again a new
principal, and so on, we calculate by Compound Interest.

Thus let £100 be put out at compound interest for 3 years
at 5 per cent. per annum.

At the end of the first year we add the £5 interest to the
£100 principal, and this gives a new principal of £105 with
which to begin the second year.

At the end of the second year the interest on £105 —
£5 5s., and we again add this to the principal £105 to form
a new principal, viz. £110 5s.

So we start a third year with £110 5s. at 5 per cent.
Interest at the end of the third year on £110 5s. —
£5 10s. 3d. Therefore the amount at the end of 3 years is
£115 15s. 3d.

v 2
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We may calculate the interest at any intervals of time.

To find the compound interest on a sum for a given time
at a given rate per cent., we bave then simply to find the
simple interest at the end of each period and add to the last

principal.

Example 1.—Find the compound interest and amount of
£500 in 4 years at 5 per cent. per annum.

500 x &
100

Amt. at end of 1st year = 500 + 256 = £525

105

526 X &
166

20
4

Amt. at end of 2nd year = 525 + 261 — £5511
Int. at end of 3rd year =

Int. at end of 1st year = = £25

Int. at end of 2nd year = = £26}

441
5513 x 5 _ 9906 x 6 _ 441
100 — 4 x 306 — 16 — £o7s
% .
4

Amt. at end of 3rd year = 551} + 27 % = £578}%
Int. at end of 4th year —
57813 x 6 __ 9261

5 = £28 18s. 93d.

#96 =~ 16 x 2
20
Amt. at end of 4th year = 578}3 + £28 18s. 93d.
£ s d.
578 16 3
28 18 93

£607 15 03
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Therefore—
Interest £607 15s. 03d — £500 = £107 15s. 03d. Ans.
Amount = £607 15s. 03d. Ans.

By using decimal fractions we can shorten the process.
Taking the same example—

500
5
25'00 = 1st year’s Int.
500
525 = Amt. at end of 1st year.
5 .
26256 = 2nd year’s Int.
525 )
551256 = Amt. at end of 2nd year.
5
27-5625 = 3rd year’s Int.
55125
578-81256 = Amt. at end of 3rd year.
5
28'9406256 = 4th year’s Int.
578-8125
607°7563126 = Amt. at end of 4th year.
20
15-062500
12
7500
4
500
= s s d.
607 15 03 Ans.
50 0 0

Int. 107 15 03 Ans
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By plaeing the figures two places to the right in the above
example we shall have the decimal points under each other,
and we can easily add the interest to principal without
copying down the latter.

500
5
2500 = Int. at end of 1st year.
525 = Amt. s " s
5
. 2625 = Int. » 2nd year.
55125 =— Amt. » ’
5

27-56256 — Int. » drd year.

57881256 =— Amt. » »
)

28940625 — Int. »  4th year.
607-753126 = Amt. ,, »
All the decimals after five places may be discarded.

Example 2,—What will £1 25 amount to in 2 yr. 6 mo.
at 4 per cent., reckoning interest every 6 months?

4 p. c. per an. = 2 p. c. for 6 mo.

125

A

2:50 — Int. at end of 1st 6 months.
127-50 = Amt. ,, ’ ’

2
25500 . =Int. , 2ud ,
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1300500 — Amt. at end of 2nd 6 months.
2

2:6010 = Int. ,» drd ”

132'651 = Amt. ”» ”» ”»
2

2:65302 — Int. ” 4th ’

13530402 — Amt. ’ » ’
2

2:7060804 = Int. » Oth
138:01010 = Amt. » ”» »
£138 0s. 2-424d. Ans.

Example 3.—What sum of money will amount to
£367 10s. in 2 years at 5 per cent. compound interest ?

£100 in 2 years at 5 per cent. will amount to £110 5s.
(See Ex. I.) That is, £110 5s. is produced by £100 in
2 years.

.. £1 is produced by £1110i5s in 2 years.

. £367 10s. is produced by 00X Z85T100 4 g vears,

4 750
20 5260
100 x £367 10s. __ 100 x 3675 _ 60 x 86760 _
£110 bs. = T 1025 T T He%s
: : 2266
44t
i
9
3000

~g- = £333 6s. 84. Anas.



296 COMPOUND INTEREST.

EXERCISES.

1. Find the compound interest of £1,060 in 2 years at 8 per
cent.

2. What will £800 amount to in 8 years at 4 per cent. com-
pound interest ?

8. Find the compound interest of £2,500 in 8 years at 4 per
cent.

4. What will £850 amount to in 2 years at 2} per cent. com-
pound interest ?

5. What is the compound interest of £2,500 in 8 years at 5 per
cent. ?

6. Find the compound interest and amount of £1,550 for 24 years
at 84 per cent.

7. What will £880 amount to in 8 years at 84 per cent. com-
pound interest ?

8. Find the difference between the simple and compound interest
of £1,005 8s. 4d. for 2} years at 2§ per cent. ?

9. What will £50 18s. 6d. amount to if put out to compound
interest for 8 years at 84 per cent. ?

10. What principal at compound interest will amount to
£856 18s. 4d. in two years at 6 per cent. ?

11. Find the compound interest of £1,500 bs. for 2} years
at 4} per cent.

12. What is the difference between the simple and compound
interest of £756 6s. 8d. for 8 years at 64 per cent. ?

18. Find what £850 will amount to in two years at 4 per cent.
compound interest, payable half-yearly.

14. What sum at 5 per cent. compound interest will amount to
£1,500 in 8 years ?

15. What sum will amount to £1,000 in 2} years at 8} per cent.
compound interest ?

16. What will £800 8s. 4d. amount to in 1§ years at 4} per
cent. compound interest, payable half-yearly ?

17. Find the compound interest of £450 for 1 year at 2} per
cent., payable quarterly.

18. What will £806 amount to in 1} years at 23 per cent., com-
pound interest ?
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19. What sum of money will amount to £1,000 if put out to
compound interest for 1} years at 8 per cent., payable half-yearly ?

20. Required the compound interest and amount of £850 10s.
for 2} years at 4} per cent.

21. What sum of money put out to interest (compound) for 8
years at 2} per cent. will amount to £5,000 ?

22. Find the simple and compound interest on £550 18s. 4d.
for 21 years at 7 per cent.

28. Find what £387 16s. 8d. will amount to in 2} years at 4}
per cent.

24. Find the difference in the amounts at simple interest and
compound interest of £650 10s. 6d. for 1} years at 2§ per cent.

25. Find the compound interest on £875 9s. 6d. for 2 years at
24 per cent.

26. Find the compound interest and amount of £49,000 for 8}
years at 7 per cent. per annum,

27. What is the compound interest on £5 for 5 years at § per
cent. ?

28. Find the compound interest on £800 for 8 years at 4 per
cent,

CHAPTER XLIV.
STOCKS AND SHARES.

Stock is capital, or money loaned to a government, or to a
trading company, on condition of receiving certain interest.
The British Government has borrowed in this way, within
the past 200 years, nearly eight hundred millions sterling.
This constitutes the National Debt. Suppose the Govern-
ment issue a loan (viz., give notice that they wish to borrow
money) at 4 per cent. (viz., promising 4 per cent. for all
money lent), and I determine to lend £100; I shall receive a
document entitling me to interest, viz. £4 upon this £100 stock
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from year to year, until the Government choose to pay me
the principal. ~ Funds is another term for Government
stock.

Again, supposing a company is being formed to make a
new railway. I may choose to contribute a certain part of the
money required, viz. buy shares, and I shall receive in-
terest on these shares according to the profits of the con-
cern.

Now these stocks and shares are bought and sold just like
any other commodity, and the price constantly varies.

If I buy a £100 railway share when the interest or dividend
1is 3 per cent., I shall not care to sell the same for £100 when
the dividend rises to 6 per cent.; or if the dividend falls to
2 per cent., I shall not readily find a purchaser to give me
£100 for the share.

If the price of £100 stock is £100, the stocks are said to
be at par; when the price is above £100, above par, or at
premium; when below £100 below par, or at a discount.

Transactions in stocks and shares are usually conducted
through brokers, who charge }th or 2s. 6d. per cent. to both
buyer and seller.

Nearly all problems in stocks and shares can be solved by
simple proportion ; the great point to bear in mind is, that
stock is not cash (£100 stock does not mean £100), and that
there can be no ratio between stock and cash.

Example 1.—How much stock can be bought for £1,000
at 86}, brokerage §th per cent.?

In this example I must add ith to the price, making
861.

There are three given terms, two of them sterling money
and one £100 stock understood. Our answer will be in
stock—hence 100 : 2 will constitute the second ratio of the
proportion. £1,000.will buy more than £863.

861 : 1000 :: 100 :
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80000
466006
2006060
x_lOOO x 100 _ 16666666
— 7 8625 — 8626
726
846
69
= 11593§. Ans.
Another method :—
£861 will buy £100 worth of stock.
100
£1 ”» » ’8@ » . »
100 x 1000
£1000,, ,, _———_86{ »

Example 2,—1I sell £1,000 stock at 98}, brokerage }th;
what money do I realise ?

In this case I subtract 4 from the price. I shall get
only 983 per £100 stock.

£100 stock produces £983

. 983
. £1 ”» ”» 100
. 982 x 1060
. £1000 ,, , o 28 X100

= 983756 x 10 = 98375
= £983$ or £983 15s. Ans.

Example 3.—Bought £600, 3 per cent. consols * at 953,
and sold out at 97 ; whatdid I gain by the transaction ? (3th
allowed for brokerage.)

® « 3 per cent. consols,” i.c. 3 per cent. consolidated annuities.
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My real price including brokerage is 954 or 954, my sell-
ing price is 95§ or 953.
* Hence my profit on each £100 stock 953 — 95} = {.

6 X } = § = £1 10s. profit.

Example 4.—What yearly income shall I derive by

investing £1,240 in the 3 per cents. at 95 P
£95 gives an income of £3

3
1 » ” ” g‘s
248
3x 1246
£1240 ” » op
19

=3 x19248 — £39 3. 1}3d. An.

Example 5.—Which is the more profitable investment
3 per cents. at 90, or 2} per cents. at 80 ?

3 1
In 3 per cents. £1 produces 30 = 30

2} 5 1
» 2% e BT I3

and 45 — 45 = 84. — 63d. = 13d.
That is, the 3 per cents. is more profitable by 13d. in
every £.

Example 6.—I bought £10,000 stock at 95, at what
price must I sell it to gain £475? [omit brokerage].
‘The first question here is, what did I pay for the stock?

£100 stock was bought for £95
1 95
. ”» . ” 100
95 x 10,000
£10,000 » » —Too

= £9500
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Hence I must sell the whole for £9,975 ; that is, £10,000
stock brings £9,975; required to find what £100 stock
brings.

stock. stock. cash. cash.
10,000 : 100 :: 9975 : =«

997560 . :
= e = 9975 = 993
hence the selling price is 993.

A shorter method is to suppose the £10,000 sold for £475,
and this price added to the purchase price must give the sell-
ing price.

stock.  stock.  cash. cash.
10,000 : 100 :: 475 : =

45700 _ o
= Tooo0 = 470 =44

and 95 4 43 = 993. Aus.
Example 7.—What amount of stock in the 4 per cents.

will produce the same income as £1,200 in the 3} per
cents. ?

&

(1) £100 stock produces £3}

34
1 » » m

34 x 1200
1200 , , 28X 2<%9

= £42
(%) £4 income requires 100 stock

10
£1 » » TO ”»

25
£42 ., 100 4x 42

= £1050 stock. .Auxus.
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Example 8.—If the current rate of interest be 4 per
cent., at what price ought the 34 per cents. to be quoted ?
- In other words, if it requires £100 stock to produce £4,
how much will be required to produce £3} ?

4 :34::100 : x

oo 31 x 100 _ 35 x 100
- 3 T T 1

EXERCISES.

1. Find how much stock can be purchased for £5,800 at 904 ;
and for £3,800 at 86%.

2. What stock can be purchased for £1,800 in the 8} per cents.
at 854 ?

8. What money can be realised by selling out stock to the
amount of £1,500 at 97§ ?

4. What is the sterling value of £10,000 stock at 82}, allowing
4 per cent. brokerage ? '

5. How much stock can be purchased in the 8 per cents. at 82}
for £5,000? What will be the income arising therefrom ?

6. 'What will be the yearly income arising from the investment
of £2,500 in the 84 per cents. at 844 ?

7. Invest £1,800 in the 4} per cents. at 941, and find the income
for the half-year.

8. Invest £2,180 in the 84 per cents. at 89, and find the yearly
income.

9. What sum of money must be invested in the 8. per cents. at
92} to produce an income of £45 a year ?

10. What sum of money will purchase in the 2} per cents. stock
at 84} a half-yearly income of £65 ?

11. What difference of income will a person find by investing
£1,500 in the 84 per cents. at 92 and the 2§ per cents. at 85?

12." A person has an income of £185'a year from an investment
in the 44 per cents. at 94 ; by how much will it be increased or
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diminished by selling out and investing in the 8} per cents. at
83 ?

18. The 4} per cents. being at 85}, what must be given for
£2,000 worth of stock ? '

14. What difference of income will arise from selling out £4,000
worth of stock in the 84 per cents. at 84} and investing in the 4}
per cents. at 903 ? .

15. Which is the better investment—in the 8% per cents. at 75
or the 4} at 98 ?

16. The sum of £1,560 is invested in the 4 per cents. at 82 ; how
much must be invested in the 8 per cents. at 96 to produce the
same income ?

17. What must be the price of the 4 per cents. stock, so that by
investing the sum of £24,800 my income may be £1,008 a year ?

18. I invested £8,000 in the 8 per cents. stock, and obtained an
income thereby of £120 a year; what was the price of stock ?

19. I buy £1,500 worth of stock for £1,000, what is the value
of stock ?

20. How much stock can be bought in the 4 per cents. at 84}
for £8,050, and what will be the half-yearly dividend ?

21. What sum of money will buy enough stock in the 8 per cents.
at 81 to produce an income of £1,080 a year ?

22. A banker lends £8,960 at 8 per cent., and invests a similar
amount in railway shares at £120 which yield 5} per share;
which is the more profitable investment ?

28. A person buys £1,500 worth of stock in the 4} per cents. at
92, and sells it to gain £50 ; find the selling price.

24. What sum must be invested in the 4} per cents. at 92 to
produce £270 a year ?

25. A person bought enough stock in the 83 per cents. at 76 to
produce an income of £180 a year; how much stock did he buy,
and what did he give for it ?

26. A person bought £1,800 stock at 79, and sold it to gain
£40 ; at what price did he sell it?

27. What amount of stock in the 4 per cents. will produce £850
per annum, and what will it cost at 90% ?

28. A person buys £5,000 stock at 90, and sells it at 94} ; find
his profit.
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29. I invested £955 in the 4} per cents. at 954 ; find the rate
of interest of money and the half-yearly dividend.

80. Find the rate of interest of money invested in the 8} per
cents. at 69.

81. Find the rate of interest of money invested in the 5 per
cents. at 102%.

82. Find the price of the 4 per cents. stock, when it yields the
same interest as the 4} per cents. at 90.

88. How much stock must a person buy in the 8 per cents. to
Produce £1,000 a year, and what will it cost at 93 per cent. ?

84. A person buys £1,000 in the 8 per cents. stock-at 96}, and
sells out at 884 ; how much does he lose thereby ?

85. A person transfers £1,000 stock from the 4 per cents. at
90 to the 8 per cents. at 70; find the change in his income.
. 86. If the 8 per cents. consols be at 983, what sum of money
must be expended in the purchase of stock to produce an income
of £5652 a year ?

87. A man invests £840 in the 8 per cents. at 90, sells out at
81, and reinvests in the 5 per cents. at 108 ; find his income.

CHAPTER XLV.
MISCELLANEOUS EXERCISES.

PER-CENTAGES, EQUATION oF PAYMENTS, FURTHER QuEs-
TIoNS IN CoMPOUND INTEREST, ETC.

Example 1.—In a school of 500 children, 5 per cent. are
working in the 6th Standard, 10 per cent. in the 5th, 15 per
cent. in the 4th, 20 per cent. in the 3rd, 25 per cent. in the
2nd, and the remainder in the 1st Standard; what is the
actual number of children working in each Standard ?
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Out of each 100 boys 5 are in Standard VI.

”» 2 10 ”» ”» V.

”» ”» 15 ”» » IV.

”» » 20 ”» ” II1.

”» ”» 25 ”» ” IL

3] ”» E ”» ” I
100

Therefore in each Standard there will be 5 times these
numbers.

Or Standard VI. = 251
» V. = 50
. IV.= 75
,  IIL=100 [ 4ns.
.,  IL =125
» I =125
500

Example 2,—There are 410 boys, 356 girls, and 520
infants attending a certain school. Of the boys 10 per cent.
are absentees, of the girls 12 per cent., and of the infants 15
per cent.; what is the average attendance in each depart-
ment of the school ?

Average attendance per 100 scholars =
(1) Boys 100 — 10 =90
(2) Girls 100 — 12 =88
(3) Infants 100 — 15 =85

. 90 x 410
.. Boysin 410 = —o0 = 369
and Girls in 356 — S8 X 356 _ 51308
100
and Infants in 520 — 8%5—29 — 442

X
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Example 3.—In England and Wales during the year
ending 31st August, 1876, 1,142,612 scholars were presented
for examination in Public Elementary Schools; of these
995,046 passed in Reading, 907,452 in Writing and Spell-
ing, and 801,497 in Arithmetic. Find the per-centage of
passes in each subject.

presented. passed.
(1) Reading 1,142,612 :100::995,046 : =
(2) Writing and Spelling 1,142,612:100::907,452: =
(3) Arithmetic 1,142,612 :100::801,497 : 2
Reading = 87:08 \
Writing and spelling = 79- 42
Arithmetic = 7014 )

Example 4.—A tradesman sells goods for £512 10s. 2d.,
and thereby gets a profit of 10} per cent.; what did the
goods cost him ?

For every £110 worth sold he pays £100
) £1 » ”» +‘?‘8‘ =4
» £061210s.64. ,, 4% of £512 10s. 2d.
= £465 18s. 4d. Ans.

Example 5.—A grocer bought sugar at £1 38s. 44. per
cwt.; at what price per lb. must he sell it to lose 10 per
cent., and at what price to gain 10 per cent.?

(1) Sugar bought for £100 to lose 10 per cent. must be
sold for £90.

Bought for £1 = £9% selling price.
For £1 3s. 4d. or 1{;:90163 %=§%= 3 = £1 1s. 0d.
per cwt., i.e. at 21d. per Ib. Ans.

(2) Sugar bought for £100 to gain 10 per cent. must be
sold for £110.

110 x &

Hence for £1 = 1§ and £1} = 00 =3=
£1 5s. 8d. per cwt. = 2%d. per Ib. Ans
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Example 6.—A merchant has goods worth £100; he
sells one-fourth so as to lose 10 per cent., for what must he
sell the remainder to gain 15 per cent. on the whole ?

To gain 15 per cent. on the whole he must sell for £115.
But he sells 130 — £25 worth at 10 per cent. loss.

Sale of £100 worth of goods gives £90.
.. Bale of £25 worth of goods gives £224.

That is, the merchant must—

(1) Receive £115 for all the goods to gain 15 per cent. on
the whole.

(2) Sell 1 for £22 10s.

Hence the 3 must be sold for £115 — £22 10s. =
£92 10s. Ans.

Example 7.—A grocer buys a chest of tea at 2s. 64. per
Ib. and another chest at 3s. 4d. per lb.; in what proportion
must he mix the tea so as to sell at 3s. 6d. per lb. and gain
20 per cent. on the mixture ?

We must find first what price should be given for tea
sold at 3s. 6d. to gain 20 per cent.

- £120 will gain £20

1, A=t
3s.6d4. , % of 3s 6d.= 6d.

That is, tea sold for 3s. 6d. with 20 per cent. profit was
bought for 3s.

On every lb. of tea bought at 2s. 6d. he will gain 6.

On every lb. of tea bought at 3s. 4d, he will lose 4d.

Therefore on 2 lbs. of cheaper tea his gain is equivalent to
the loss on 3 lbs. of the dearer tea.

Hence he must mix in the ratio of 2 to 3.

Example 8.—A man insured his life for £500 at a
yearly premium of 6 per cent.; immediately after paying
his fourth premium he died; what did the company lose by

x 2
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the transaction, reckoning the value of money to be 4 per
cent. compound interest ?

£500 at 6 per cent. — £30 annual premium ; £30 paid
at the commencement of the first year will be worth (at 4
per cent.) £30 + £1 4s. = £31 4s. at the end of 1st year.

£30 paid at the commencement of the second year, together
with the £31 4s., will be worth £61 4s. + £2 8s. 11-52d. =
£63 12s. 11-52d. at the end of second year.

£30 paid at the commencement of the third year, together
with £63 12s. 11}d., will be worth £93 12s. 113d. +
£3 14s. 11d. = £97 7s. 103d. at the end of the third year.

Therefore £30 paid at the beginning of the fourth year
4+ £97 7s. 103d. = £127 7s. 104d. will be all the money
paid.

Loss = £500 — £127 7s. 103d. = £372 12s. 13d. Ans.

Example 9.—Taking the population of London on
January lst, 1877, to be 3,500,000, and supposing the in-
crease to be 2 per cent. per annum, what will be the popu-
lation on January 1st, 1880.

3500000
2

__70000-00 increase the 1st year
3570000  pop. on Jan. 1st, 1878

2
~ 71400-00 increase the 2nd year
3641400  pop. on Jan. 1st, 1879
2

7282800 increase the 3rd year
3714228  pop. on Jan. 1st, 1880. Ans.

Example 10.—A piece of broadeloth is retailed at 8s. per
yard; if the retailer, the wholesale merchant, and the
manufacturer realise profits of 20, 10, and 20 per cent.
respectively, what was the cost of production ?
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(1) £120 worth cost the retailer £100

. 100 _ 5
oo 126 — 6
2 ] 2 1
8s. or £5— »  E + 7= £3.
(2) £110 worth cost the merchant £100
X 100 _" 10
” ” 110 — 11
1 10 1__ .10
5 o2 I X gT
(3) £120 worth cost the manufacturer £100
. 100 _ 5
”» » ” 120 - 6
5
_]£ ” ”» ”» _5 x ie — 25
33 6 33 — 99
3
£§% or 5s. Og—gd. was the cost of production.

Example 11.—*Three persons, A, B, and C, rent a field
for £20; A put in 50 horses for 6 months; B, 70 horses for
5 months, and C, 60 horses for 8 months; what ought each
to pay ?

50 horses for 6 months are equivalent to 1 horse for
50 X 6 = 300 months ; 70 horses for 5 months are equiva-
lent to 1 horse for 5§ X 70 — 350 months. 60 horses for
8 months are equivalent to 1 horse for 8 x 60 = 480
months.

.*. 180 horses are equivalent to 1 horse for 1130 months.
Then (1) 1130 : 300 :: 20 : # = A’s share,
and (2) 1130 : 350 :: 20 : 2 = B’s share,
and (3) 1130 : 480 :: 20 : 2 = C’s share.

¢ This is an example in what is sometimes called  equation of payments.”
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(1) & = 32(1’_1?;0_29 — $98 = £5 65. 228,d. Ans.

@) v = ?i"l_l?‘%%" — 193 = £6 35. 105%d. Ans.

3) z= ‘@l)_l_xﬁ = §9¢ = £8 95. 10}9§d. Ans.
36
Example 12,—A man travelled 190 miles, of which he
went 5 miles by water to 6 by rail, and 6 by water to 2 on
on foot; what distance was travelled over by water, rail,
and on foot respectively ?

(1) 5 by water to 6 by rail,
orl ,, » $§ by rail
(2) 6 by water to 2 on foot,
orl » % or 4 on foot.

Therefore the distances travelled are in the proportions of 1,

¢ and 4,
or 43, 18, %, or 15, 18, 5.

Therefore out of 38 miles, 15, 18, and 5 respectively are
gone over by water, rail, and on foot.

Hence (1) 38 : 190 ::15 : 2

() 38 : 190 :: 18 : =
3)38:190:: 65: 2

oo

5
Or Nz= we_fa:—_ﬁ = 75 m. by water.
5
?R) z= }9_98_;(__8 = 90 m. by rail.
5
196 x 5

= 25 m. on foot.
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Example 13.—A goods and a passenger train are running
on parallel lines of metals in the same direction at rates of 20
and 40 miles per hour respectively; if the goods train
is 80 yards long and the passenger 30 yards long, how
long will it take the passenger to pass the goods train ?

The passenger train will have to gain the whole length of
both trains to get clear, viz. 80 4+ 30 or 110 yds.

But passenger train gains 20 m. in 1 hour.

or ' » » 1 m. in 3% ho. = 3 min.
or » ’ " 1 yd. in 1% min.
1
X HO
or ' ” ’ 110 yds. m -1-7-69
16

= 1% min. or 11} sec. Ans.

Example 14.—A school-master counts his boys 4 at a
time, 5 at a time, 6 at a time, and there is always one over;
but if he counts them 7 at a time there are none over; find
how many boys there are in the school. Is there more than
one answer to the question ?

60 is the L.C.M. of 4, 5, and 6, and therefore the smallest
number which can be divided evenly into fours, fives, or
sixes; add one to this, and whether we divide into groups
of 4, 5, or 6, there will be always one over.

60 being the L.C.M. of 4, 5, 6, no other number but 60 or
a multiple of 60 with one added can be divided in fours, fives,
or sixes with one remainder.

Hence the required number must be a multiple of 60 with
one added.

By trial— A

60 x 2 + 1 = 121 not divisible by 7

60 x 3+ 1=181 »

60 x 4 4+ 1=241 ”

60 X 5 4+ 1 = 301 divisible by 7

Hence 301 is the required number.

»”



312 MISCELLANEOUS EXERCISES.

By further trial it will be found that—

60 x 12 4+ 1 =721
60 x 18 + 1 = 10801, &e.,

answer the required conditions.

Example 15.—A garden is 80 feet long and 50 feet wide ;
required the cost of making a gravel walk 4 feet wide,
running all round inside at 9d. per square yard, and of
turfing the central part at 2d. per square yard.

(1) Gravel walk—

sides = (80 x 4 x 2) ft.
ends = (42 x 4 x 2) ft.
= 640 + 336
= 976 ft. — 1084 sq. yds.
Cost = 1084 x 9 = £4 1s. 4d.

(2) Grass plot—

72 x 42 = 3024 ft. = 336 sq. yds.
336 sq. yds. at 2d. = £2 16s.
Total cost = £6 17s. 4d. Ans.

Example 16.—A room is 18 feet long, 14 feet wide, and
12 feet high; what will it cost to cover the floor with
carpet 2 feet wide at 3s. 6d. per yard, and the walls with
paper 2 feet 3 inches at 3d. per yard (omit allowance dfor
doors and windows) ? :

18 x 14 _
(1) 3s. 6d. x 525~ = £7 Ta.

@) (18 x 2 + 14 x 2) x 12
=(36 + 28) x 12
=64 x 12 = 768 sq. ft. of wall =

768 __768 4 __ 3072 _ 3072
1 9 9 27

yds. required.
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3, _ 3072 __ 256, _
X SF =50 =T 14

Hence £7 7s. 4 7s. 13d. = £7 14s. 11d. Ans.

MISCELLANEOUS EXERCISES.

1. What will be the cost of insuring a house for £8,060 at
5s. 9d. per cent. ?

2. Find the simple interest on £348 10s. for 7 years at 4} per
cent,

8. A bankrupt owes £7,857 12s. and his assets amount to
£8,065 18s. 4d. ; find the dividend in the £. ,

4. Of what sum does the simple interest for 43 years at 6 per
cent. amount to £276 6s. 63d. ?

5. Divide £880 15s. in the proportion of 4, 4, and §.

6. A bankrupt pays 15s. in the £; if he owes A £2566 10s., B
£300, and C £150 15s., find what each will receive.

7. Find the simple interest on £(685 for 9 years at 8} per
cent.

8. If I receive 12s. 9d. for the loan of £186 for 8 days, what
is that per cent. per annum ?

9. Find the present worth of a bill for £682 18s. 94d. due
8 years 9 months hence at 44 per cent. per annum.

v10. What is the difference between the simple and compound
interest on £15 15s. for 2} years at 4} per cent. ?

11. A man saves £50 a year and puts it out at the end of each
year at 4 per cent. compound interest ; what will he have at the
end of the third year ?

12. By selling cheese at 1s. per lb. I gain 20 per cent.; what
was the cost price per lb. ?

18. Of what sum is £86 19s. 10d. the interest for 150 days at
4% per cent. ?

14. How many square feet are there in a carpet 18 ft. long
and 15 ft. 9 in, wide ?

15. Find the income produced by investing £4,500 in the 8
per cents. at 90.

16. If 24 per cent. be lost by selling bacon at 61d. per Ib., what
did it cost per cwt. ?
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17. Divide £48 between A and B so that for every 2s. 6d.
which A receives B may receive 8s.

18. What sum of money will amount to £100 in 8 years at 4
per cent. simple interest ?

19. Find the compound interest on £150 for 8 years at 4 per cent.

20. How many acres are there in a field 859 yards long and 276
yards.broad ?

21. If by selling tea at 8s. per lb. a grocer loses 4 per cent.,
what did it cost him per Ib. ?

22. What is the difference between the simple and compound
interest on £8,100 for 2} years at 4 per cent. ?

28, Find the premium on a cargo worth £126,815 at 8s. 8d.
per cent.

24. Find in how many years £452 10s. will amount to
£644 16s. 8d. at 4} per cent. per annum simple interest.

25. The population of a town in 1851 was 15,786 ; and in 1871,-
19,670 ; find the increase per cent.

26. Find the area of a courtyard 18 ft. 8 in. by 9 ft. 4 in.

27. A man has £575 15s. after paying income tax of 6d. in
the £; what is his income ?

28. A man buys eggs at 11}d. per dozen and sells them at
2d. each ; what does he gain per cent. ?

29. Find the simple interest on 150 guineas at 84 per cent.
from the 8rd of March to the 18th of September.

80. If the interest on £270 for 2} years be £14 bs., what wxll
be the interest on £596 10s. for 11 years at the same rate ?

81. Find the true discount on a bill for £498 18s. due in 10}
months at 4} per cent.

82. In what time will £1,400 amount to £1,411 18s. at 4} per
cent. per annum, simple interest ?

88. Divide £85 16s. into 8 parts in the proportion of %, 4, and 3.

84, If I buy sugar at £1 12s. 8d. per cwt., at what price must I
sell it per 1b. to gain 74 per cent. ?

85. Three persons rent a field for £60 10s. A puts in 5 sheep
or 4} months, B 8 sheep for 56 months, and C 9 sheep for 6}
months ; what must each pay of the rent ?

86. I pay £2 15s. 6d. as premium on an insurance of property
to the amount of £5,000 ; find the rate per cent.
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87. In what time will £8,125 amount to £8,681 12s. 93d at 83
per cent. ?

88. An account is £16 14s. 9d. after 24 per cent. discount has
been taken off ; what was the original bill ?

89. How much 4 per cent. stock at 94 can be bought for
£1,000?

40. What principal must I have to amount to 2,050 in 15 years
at 4} per cent. simple interest ?

41. Required the discount per cent. when 19s. 104d. is taken
from £89 15s. in consideration of cash.

42. What will £960 amount to at compound interest at 4} per
cent. in 1} years, interest payable quarterly ?

48. What sum will amount to £882 in 2 years at 5 per eent.
compound interest ?

44. Ainvests £850 in a business for 8 months and B £480 for 12
months ; the profits at the end of the year amount to £870; find
the share of each.

45. What will it cost to pave a yard 28 ft. by 20 fi. at 2s. 6d.
per sq. yd. ? '

46. At what price should goods be sold, which cost £180, so as
to gain 154 per cent. ?

47. Find the cost of carpeting a room 27 ft. long and 19 ft.
. wide with carpet 2 ft. 8 in. wide at 5s. per yard.

.48. A tradesman loses 8s. 6d. by selling an article for a sove-
reign ; find the cost price, the loss per cent., and the selling price
to yield a profit of 10 per cent.

49. Thames water contains *‘032 per cent. of organic matter;
find the weight of organic matter in 86,000 tons.

50. Isold goods at a gain of 9} per cent. for £156-159 ; what
did they cost me ?

‘51. A ball weighing 18 cwts. 1 qr. 15 lbs. is made of silver and
copper in the proportion of 7 to 118; find the weight of each
metal.

652. What is the present value of a bill amounting to £3850 10s.
due 10 months hence at 1 per cent. ?

58. What profit shall I make by investing £1,000 in the 2} per
cents. at 754 and selling out when they are at 864 ?

54. A debtor arranges to pay 8s. 6d. in the £ at once, and
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8s. 6d. more in 6 months ; what is the present value of the dividend
reckoning 5 per cent. interest ?

655. What amount of stock in the 4 per cents. yields an income
equal to that derived from the interest of £5,000 at 8} per
cent. ?

56, How much paper 3 yd. wide will be required to paper a
room 22 ft. long, 17 ft. wide, and 114 ft. high ?

57. Find the income derived from investing £1,500 in railway
shares at 1084, yielding a dividend of 5 per cent.

58. What is the price of £4,000 4} per cents. stock at 72},
brokerage % per cent. ?

59. Divide a line 12 ft. 9 in. long into 2 parts in the proportion
of -46 and *05.

60. A tradesman who allows 15 per cent. for cash, adjusts
his prices accordingly ; how much must be put on an article worth
£5 10s. 6d. ?

61. I invest £8,681 bs. in the 5 per cents. at 102}, brokerage
# per cent. ; find my half-yearly income.

62. How much stock at 82} must I sell to pay a debt of
£1,080 15s. ?

68. A room measures 21 ft. by 18 ft. 6 in. Brussels carpet %
yd. wide costs 4s. 6d. a yard; Kidderminster one yard wide costs
s, 8d. a yard ; which is the cheaper, and by how much ?

64. The sum of £1,245 is invested in the 4 per cents. at 84;
how much money must be invested in the 84 per cents. at 98, to
produce the same income ?

65. I receive from an investment in the 8} per cents. a half-
yearly dividend of £170, and I then sell out at 87%, thereby sus-
taining a loss of £250 upon my purchase; what was the price of
the 8% per cents. ? .

66. I invest my capital in the 8} per cents. at 96}; at what
rate per cent. do I receive interest, allowing 4 per cent. broker-
age ?

67. A room measures 18 ft. by 16 ft.; what will it cost to white-
wash the ceiling at 1id. per sq. yd., and to carpet the floor with
Brussels carpet $ yd. wide, at 4s. 9d. per yard ?

68. The proceeds of the sale of 84 per cent. stock at 984
amounted to £6,844 18s. 9d. ; find the amount of stock.
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69. A grocer buys coffee at £8 10s. per cwt. and chicory at
£2 10s., and mixed in the proportion of 5 chicory to 7 coffee ; at
what rate per Ib. must the mixture be sold to gain 164 per cent. on
the outlay ?

70. What sum must I invest in the 4 per cents. at 954 to have
an income of £150 clear of income tax at 2d. in the £ ?

71. A room measures 21 ft. by 16 ft. There is a square carpet
12 ft. in the side; find the cost of polishing the uncovered part
at 2s. 6d. the sq. yd.

72. A dealer bought goods for £665, and gained 5 per cent. by
selling to another, who on his part lost 5 per cent. by selling to a
third ; what did the third dealer pay for the goods ?

78. If by selling oranges at 18 for 1s. 84. I gain 10 per cent.,
find the price per dozen to gain 21 per cent.

74. A horse is sold for 80 guineas, at a loss of 10 per cent. on
the outlay; find the selling price to gain 10 per cent. on the
outlay.

75. £1,087 10s. is invested in the 3 per cents. at 88, and when
this fund has risen 1 per cent., the capital is transferred to the
4 per cents. at 96 ; find the alteration of income.

76. A, who travels at 8} miles per hour, starts 24 hours before
B, who travels the same road at 4} miles an hour; find when B will
overtake A.

77. A £50 railway share, which cost me £55, pays a yearly
dividend of £6; what is my rate of interest ?

THE END.
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P —

ANSWERS TO THE EXERCISES.
AppiTioR AND SuBTRACTION. Pages 30 o 32.

(1y 78 (10) 61 (19) 36
(2) 61 (11) 96 (20) 45
(3) 6 (12) 46 (21) 18
4 7 (13) 62 (22) 38; 23
(5) 179 (14) 8 (23) 97; 59
(6) 45 (15) 81 (24) 35
(1) 74 (16) 19 (25 5
(8) 8 (17) 9s.; 11s.  (26) 38
(9) 36 (18) 33

Avoprrior AND SuBTRACTION. Pages 42 and 43.

(1) 15; 126 9) 42 (17) 8 yrs.; 15 yrs.
(2) 4; 105 (10) 282 (18) £171; 8 yrs.
(3) 12 1bs.; 469 lbs. (11) 126  (19) £187

(4) 61bs.; 9 Ibs. (12) 19  (20) 92

(5) 4 needles; 306 pins (13) 519,  (21) 74

(6) 6yrs.; 39 yrs. (14) 347  (22) 50

(7) 12s.; 727Ts. (15) £55  (28) 47

(8) 186 (16) 365  (24) 38

Avpprrion AND SuBTRACTION. Pages 49 and 50.

(1) 106 (5) 1465 (9) 662
(2) 14 (6) (a)5; (3) 175 (10) 243
(3) (a) 15d.; (B) 756s. (7) 185 (11) 1262
(4) (a) 3; () 148 (8) (a)9; (3) 908 (12) 1135

a



(13) 59
(14) 213
(15) (a)11; (3)288
(16) 64

APPENDIX.

an 21 (21) 208
(18) 402 (22) 654
(19) 693 (28) 11,115
(20) 762 (24) 103

Examination Papens, St. I.  Pages 51 to 53.

I

(1) 4307; 300 (3) 135
(@) 52 (4) 102
Im.
(1) 5870; 70 (3) 822
(2) 1143 (4) 70
ur.
(1) 2100; 21 (3) 280
(2) 900 (4) 1054
Iv.
(1) 96; 90 (3) 165
(2). 249 (4) nine hundred and six.
v.
(1) Three thousand and forty; one thousand two hundred
and seven.
(2) 4341 (3) 261 (4) 20 yards
. . vI.
(1) 695 (8) 26 gals.
(2) 20s. (4) 279
VvII.
(1) sum = 8675 (3) 289
rem. = 3646 (4) 1485
(2) £17
VIIL
(1) 6163 (3) 23; 11
(2) 918 (4) 2320
Smort MurTiPLICATION. Pages 58 to 60.
(1) 5728 (4) 3384 (7) 5112
(2) 2685 (5) 7329 (8) 252; 5280
(3) 1252 (6) 19,614 (9) 21,658
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(10) 4536; 34,263 (14) 4768 (20) 861 grs.
(11) 1460; 2555; (15) 2421 (21) The latter by
5475 (16) 4932 4979
(12) 432; 480; 9144; (17) 2817 (22) 1983
10,056 (18) 33,880  (23) The latter by
(13) 3443 (19) £260 865
Lona MurripLicaTioN. Pages 62 and 63.
(1) 640; 7600 (9) 128,480 (17) 10,332
(2) 56,900 (10) 32,940 (18) 4000
(3) 960; 2400; 14,400 (11) 1092 ; 2184 ; (19) 58,920
(4) 3650 ; 36500 ; 5460 ; 7644 (20) 19,008
365,000 (12) 97,700 (21) 3180
(5) 2100; 2800 (13) 14,340 (22) 12,024
(6) 3264 ; 4896 (14) 7200 (23) 648
(7) 4158 (15) 5760 (24) 88,880
(8) 119,500 (16) 7280 '
Lone MurrreLicaTiON. Pages 65 and 66.
(1) 12,792 (10) £4560 (19) 94,080
(2) 288 (11) 5985 (20) 1,183,200;
(3) 8760 (12) 7776 14,198,400
(4) 38,080 Ibs. (13) 4160 (21) 160,632
(5) 63,360 (14) 697 miles (22) 59136
(6) 458,052 lbs. (15) 6,462,016 (23) 3042
(7) 260 (16) 11,340 (24) 9; 25; 49; 81;
(8) 18,720 (17) 109,446 121; 256; 324;
(9) 14,235 (18) 119,520 361; 625
Suort Drvision. Pages 68 to 70.
(1) (a) 55 (8) 196  (11) 1250 (19) 1021
(2) (a) 5; (b) 408  (12) (a) 744; (5) 1295 (20) (a) 6;
(3) 218 (13) 1188 (5) 15,512
(4) 266 (14) 52 (21) 6; 7; 117;
(5) 210 (15) 44 100
(6) 1760 (16) 3801 (22) 206
(7) 195 (17) (a) 53 (b) 2022  (23) 271
(8) 125 (18) (a) 3; (b) 335; (24) 310
(9) 1982 (e) 250

(10) 881
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MisceLLaNEous ExErcises. Pages 70 and 71

(9) £51; 17 weeks

(1) 241

(2) 903s. (10) £1052
(3) 133 (11) £65
(4) 56 (12) 9990
(5) 227 (13) 1539
(6) £2677 (14) 1460
(1) 24 (15) 133

(8) 66 (16) 510,255

(17) 4357
(18) 687
(19) 15s.
(20) 477
(21) 12,212
(22) 2164

(23) £225; £173

(24) 1100

ExaminatioN Parers, S8:. II. Pages 72 to 74.

(1) 477
(2) 42,336

(1) 16
(2) 4,318,428

(1) 862
(2) 56 and 18

(1) 32
(2) 2817 pence

. (1) 1027

(2) 754

(1) £135
(2) 9 days

(1) 2275
(2) 670

I.

1v.

VIIL

(8) £281
(4) 52,592

(3) 130
(4) 694

(8) 5250
(4) 468

(3) 1875
(4) 240

(8) The latter by 81
(4) 61,532

(3) 38,864
(4) 66,049

(8) 5 days, and 85 pairs
(4) The latter by 7
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VIIL
(1) 85 (3) 169
(2) 5,933,320 (4) 3,047
IX.
(1) 108 (3) 313,110
(2) 97 (4) 154
X.
(1) 431 boys (3) 1015 parts and £4060
(2) 48 pence (4) 43,807

Lone Drvision. Pages 79 to 81.

(1) (a) 3; (b) 281 (1) 25

(22) The former

(2) 154 (14) 13 by 1
(3) 139 (15) (a) 7; () 12 (23) 37 trains; the
(4) 221 (16) (a) 3 times; lastdispatched
(5) 448 (8) 45 times at 10.5
(6) 58 (17) £22 (24) £62
(7) 620 4 20 (18) 30 from thecask, (25) £3
(8) 735 240 from the cis- (26) 192
(9) 88 tern (27) 105
(10) 14 (19) (a) 3; (b) 321  (28) 634
(11) (a) 9; (3) 27  (20) 200 (29) 52
(12) 311 (21) 8 and 91 (30) 52
Apprrion oF Money. Pages 89 and 90.
(1) £1 8s. 73d. (13) £99 3s. 7d.
(2) £4 2. 0d. (14) £5 0s. 0d.

(3) £11 18s. 9d.
(4) £1 17s. 1044.
(5) £1 14s. 0d.
(6) £3 16s. 6d.
(7) £12 3s. 5d.
(8) £32 18s. 33d.
(9) £34 16s. 0d.
(10) £4 3s. 5d.
(11) 7s. 6}4.

(12) Yes, exactly

(15) £176 9. 1d.

(16) £5 3s. 8}d.

(17) £5 7. 4d.

(18) £2 17s. 33d.

(19) £413 15s. 4d.

(20) £8 17s. 9d.

(21) £6866 15s. 11d.
(22) £1897 2. 7}d.
(23) £1677 6s. 9}d.
(24) £19,360 19s. 11}d.
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SusTrACTION OF MONEY. Pages 93 and 94.

(1) £1 11s. 234. (9) £1518s.6d.  (17) £10 0s. 14.
(2) £1 13s. 4d. (10) £1 2s. 7d. (18) £414 18s. 6d.
(3) 3s. 9d. (11) 6s. 6d. (19) £124 7s. 6d.
(4) £24 13s. 6d. (12) £4 16s. 53d.  (20) £9010 3s. 84.
(3) £2 3s. 6. lost (13) £82 10s. 84.  (21) £24 13s. 4d.
(6) £11 1s.2d. gained (14) £3 7s. 44. (22) 19s. 13d.

(7) £20 6s. 84. (15) £6 2s. 7d. (23) £49 14s. 33d.
(8) 12s. 63d. (16) 9s. 33d. (24) £147 0s. 83d.

AvprTioN AND SuBTRACTION OF MONEY. Pages 94 to 96.

(1) £126 (7) £4 14s. 4d.  (13) £593 17s. 6d.
(2) £44 19s. 24. (8) £8 5s. 9d. (14) £5 7s. 8d.

(3) £117s. 53d. (9) £84 3s. 4d.  (15) £247 12s. 0d.
(4) £14 5. 6d. (10) £3 6s. 1d. (16) £2537 11s. 2d.
(5) 9s. , (11) £2 4s. 1d. (17) £91 19s. 10d.
(6) £1 5s. 9d. (12) £2 1s. 73d.  (18) £59 13s. 4d.

Repvcrron oF Money. Pages 99 snd 100.

(1) 60; 180; 144; 3780 (16) £8 1s. 0d.

(2) 3s.; 4.; 8s.; 60s. (17) £79 1s. 3d.

(3) 100s.; 200s.; 3300s. (18) 4s.; 45s.

(4) £1; £1 15s.; £3 5s.; £7; (19) 8s. 44.

£150 10s. (20) £1 2s. 1d.

(5) £14 13s. 0d. (21) £5

(6) 5840s. (22) 12s. 6d.

(7) 862 sixpences (23) £99 11s. 84.
(8) 1890 pence (24) £2 0s. 14.

(9) 1899 pence (25) 4s. 0}d.
(10) 540s. (26) 4 times
(11) 1723. (27) £149 16s. 1034.
(12) £33 (28) £2 16s. 84.
(13) 8797 pence (29) The latter by £3 13s. 4d.
(14) 149 pence (30) £1 5s. 94d.

(15) 8; 24; 40; 800
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ExamivatioNn Paress, St. III.  Pages 100 to 104.

L _ .
(1) 17s. 1134. (3) £188 11s. 73d.

(2) 277 bags and 28 nuts (4) £3 17s. 0d.
.
(1) £1 5s. 134. (8) £10 7s. 94.
(2) 142 (4) £54 2s. 3d.
L
(1) 13s. 103d. (3) £5 2. 1d.; £1 17s. 11d. -
(2) 43; 1258 (4) £66 9s. 2d.
Iv.
(1) £3802 5. 114. (3) £2 6s. 11d.
(2) 15 (4) £3 12s. 734.
v.

(1) £60 11s. 73d. (3) £10 1s. 64.
(2) 299 pence (4) £3 16s. 4d.
VI
(1) 0 rem. (3) 3s. 6d.

2) 2 (4) £7 3s. 0d.
VIIL
€1) £1163 1s. 11}4d. (3) £5 14s. 0d.; £950
(2) 48 (4) £96 10s.
VI
(1) £15 13s. 10d. (3) 65
(2) 193 4+ 30 (4) £62
IX.
(1) £10 18s. 103d. (3) £219 10s. 6d.
2) 17 (4) £2 13s. 114.
x.
(1) 750 pence (3) £138 3s. 14d.
(2) 144 (4) 8s.
XI.
(1) £99 11s. 84. (8) £312 10s.; £302
(2) 501,000 (4) 16s. 8d.
XIL
(1) 6s. 43d. (8) £361 15s. 3d.

(2) 87 (4) John 1s. 5d.



(1) £4538 0s. 43d.

(2) 49

(1) £95 2s. 1d.

(2) 9 tons

APPENDIX.

XIII.

XIV.

(8) Saves £2 4s.; spends 10s.
(4) £38 6s. 6d.

(8) 17s. 4d.

(4) £6 0s. 103d.

MormiprioaTION oF MonEY. Pages 111 to 113.

(1) £9 5s. 6d.
(2) £1478 3s. 0d.
(8) 9s.

(4) 15s.

(5) £1 6s. 3d.
(6) £1 1s 63d.
(7) 7s. 4d.

(8) £26 15s. 103d.
(9) £9 19s. 0d.
(10) 6.

(11) 13s.

(12) £27 10s. 9d.
(18) £16 15s. 6d.
(14) £8 0s. 44.
(15) £16 13s. 0d.
(16) £7 17s. 64.
(17) £174 6. 0d.

(18) £26 6s. 6d.
(19) £22 0s. 63d.
(20) £5 14s. 9d.
(21) £14 14s. 0d.
(22) £19,106 5s. 0d.
(23) £360 11s. 53d.
(24) £438 10s. 8.
(25) £674 1s. 0d.
(26) £1 13s. 134.
(27) £232 13s. 9d.
(28) £371 134, 9d.
(29) £2976 2. 3d.
(30) £330 8s. 0d.
(31) £1 5. 6d.
(32) £125 4s. 0d.
(33) £21 11s. 3.
(834) £63 15s. 84.

(35) £196 3s. 9d.
(36) £5 10s. 5d.
(37) £3

(38) £110 3s. 9d.
(39) £10 2. 6d.
(40) £10,184 1s. 6d.
(41) £9 15. 73d.
(42) £1695 2s. 11d.
(43) £48 2. 6d.
(44) £6 8s. 43d.
(45) £365 15s. 0d.
(46) £2 11s. 43d.
(47) £21 15s. 0d.
(48) £1420 15s. 6d.
(49) £3 5s. 0d.
(50) £8 6s. 84.

DrvisioNn or MoNey. Pages 117 to 119.

(1) 1s. 9d.; 3s. 9d.;
15.84.; 8s.9d.; 11.34d.;

7s. 64.;

(4) £2 17s. 03d.
(5) £2 19s. 5:d.

13s. 9d. (8) £2 12s. 63d.
(2) 73d.; 11}d.; 1s. 3d.; (7) £39 3s. 03d.
1s. 104d.; 3s. 9d.; (8) 12s. 64.
4s. 43d.; 8s. 103d.; (9) 11s. 84.
9s. 43d. (10) 2s. 114d.
(8) 2s.3d.; 5s.93d.; 6s. 84.; (11) 10 Ibs.
9s. 2d.; 10s. 8d.; (12) £445 7s. 23d.
162. 33d. (18) 7s. 53d.
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(14) 9d. (24) 23d.

(15) 5. 34. (25) 83d.

(16) (a) A 1s.; B 6d.; (26) (a) 1s., (5) £87 55 11d.
() A £140 12s. 4d.;  (27) £400
B £70 6. 2d. (28) £130 12s. 6d.

(17) (@) A 7d.; B 1s. 2d.; (29) 15s.
(6) A £92 58 5}d.; (80) 7s. 6d.
B £184 10s. 104d. (31) £24 13s. 23d.
(18) (a) 2s. and 1s. (32) £2 10s. 6d.
() The man £346 (33) 14.
8s. 034d.; the woman (34) 4d.

£173 1s. 63d. (35) 64 yards
(19) 3s. 3d. (36) 144 weeks
(20) 5. (87) £12
(21) 8s. 6d. (88) 72 times
(22) 13d. (39) 24
(28) 2d. (40) 15
MisceLLaneous Exercises. Pages 120 and 121.

(1) £59 19s. 10d.  (9) £4 4s. 0d. (16) £40
(2) £3519s. 4d.  (10) £41 92. 0d.  (17) £2 4s. 0d.
(8) £5 (11) £34 0s. 3d. (18) £1
(4) £39 2s. 6d. (12) £9 19s. 3d.; (19) Father £2;
(5) £12 7s. 93d. £18 6s. 0d. son 10s.
(6) £115s. 0d.  (13) 190,060 ; (20) £32 12s. 1.
(7) 52 loaves ; £791 18s. 4d.  (21) £407 2s. 934.

17s. 4d. (14) 3s. 8d.
(8) £140 16s. (15) £1 15s. 1}d.

Repucrion. Pages 124 and 125.

(1) 3684 (8) 21,622 (17) 1664 days
(2) 21half-crowns; (9) 1659 (18) 1 1b.

210 three- (10) £10 14s. 83d. (19) 259

pences (11) £357 (20) 512,000
(3) 756 (12) 2,240,000 (21) 13 yrs.87 days
(4) 33 ewts. 1 qr. (13) 2880 sheets; (22) 2512

26 Ibs. £6 (23) 1032
(5) 1s. 8d (14) 1092 (24) 936
(6) 2m. 1480 yds. (15) 205,200 (25) 20 m. 800 yds.

(7) 1000 (16) £14
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MisceLraneEous Exercises. Pages 125 to 128.

(1) 400

(2) £3 8s. 10d.

(3) 562

(4) 814

(5) £57s. 114.

(6) £4 3s. 4d.

(7) 81

(8) £249 14s. 93d.
(9) 35

(10) £305 6s. 84. each

to two ; £389 6s.
8d. to the third.

(11) 390 miles

(12) 21

(13) 8103

(14) 10
(15) 3960

(16) 220

(17) A £170; B £190
(18) 3921

(19) £145

(20) 114,002
(21) 173,136
(22) 159

(28) 540 Ibs.
(24) June 22nd

(25) 748

(26) 2100

(27) £15 1s. 03d.

(28) 7 boys

(29) £15 6s. 8d.;
£11 10s. 0d.

(30) 245 Ibs.

(31) 72; 242 qrs.;
16 sheets

(32) £2 0s. 6d.

(33)" 14 times

(34) 96

(35) £58 10s.

(38) 3424

(39) 36604 sq. yds.

(40) 475

(41) 1210

(42) 432

(43) 121

(44) 7s. 64d.

(45) 5062 Ibs. 8
028.,0r45 cwts.
22 1bs. 8 ozs.

(46) 6s.

(47) £14; £4 13s.
4d.

(48) 141 lbs.

(49) 156

(50) 10d.; £2 1.
8d.

(51) 48

(36) 21 bushels, 43 (52) 4s.2d.; 8s.44.;

pints
(87) £16 8s. 5d.

17s. 6d.

Examivation Parers, St. IV. Pages 129 to 132.

(1) 6616
(2) 63,360

(1) £154 10s.
(2) 192

(1) £1928 11s.
(2) Coffee by 3s. 4d.

(1) £48 16s. 2}d. + 6

(2) 160

1.

(3) 16s. 6d.
(4) 100

II.

(3) £11
(4) 32,400

III.

Iv.

(8) £1 5s. 0d.
(4) 2880

(8) 1s. 6d.

(4) £125 2s. 6d.
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v.
(1) No change (8) 14d.; 15s.
(2) 5d. (4) 149,348 ozs.
VI
(1) 9s. 23d. (3) 13s. 33d.; 24
(2) 10s. 73d. gain (4) 45 weeks
VII. .
(1) 59151 (3) £4 10s. 0d.
(2) 4e. (4) 24
vIm.
(1) £73,326 8s. 3d. (3) 11 days
(2) 12 (4) £1 5s. 0d.
IX

(1) 23,9943 (8) The former by 3s. 4d.

(2) 28 (4) £14 8s. 10d.
X.
(1) 15,750 (3) 320
(2) 156 (4) £14 18s. 8d.
XI.
(1) 12s. 6d. (3) £14 11s. 84. gain

(2) 6 tons 5 cwts. 2 qrs. 9 1bs. (4) 10d.

XII.
(1) 1520 (3) £2 1s. 84.
(2) £169 5. 10d.  (4) William £56 10s. 4d.; John £28 5s. 2d.

XIII.

(1) 1080 (3) C £123 6s. 84.; A and B £83 6s. 84. each
(2) £299 8s. 4d. (4) £1 10s. 0d.
XIV.
(1) Subtract £517 10s. (3) 6d.
(2) 75 (4) £108
. XV.
(1) £6 15s. 73d. (3) 13 cwts.
(2) 280 (4) 5415 miles
. XVI.
(1) 913 Ibs. (3) 2s. 104.

(2) 1015 (4) 16; 5s. gain
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Brurs oF Parcers. Pages 135 to 138.

1. (1) 11d. 6. Corrected page.
(2) g%d £ s d.
(3) 7d. 211 6}
(4) 33d. 8 52
(5) 63d. 11 10}
(6) 1s. 83d. 63

4 5%
1 43

2. (1) 7s. 83d. 8 3
(2) 12s. 63d. 5%
(3) 7s. 6d. 4 4%
(4) 4. 934. _1 5%
(5) 5. 5d. 4 12 10
(6) 10s. 3d. 7. £3 3. 6}d.

8. Corrected accounts.
£ s d

3. (1) 16s. 3}d. (1) 4 4 4}
(2) £2 45. 23d. 115 0

. (3) £8 3s. 63d. 163
(4) £6 15s. 1034. 75 %

£ s d

4. (1) £40s. 14. @ 42
(2) £9 13s. 11d. 710
(3) £1 52. 113d. _ 140
(4) £2 18s. 103d. 160
(5) £1 16s. 8d. £ s d
(6) 13s. 14. (3)3 8 3

2 8 4}
1 3 73
5. (1) £3 4. 53d. 3

-
@
w0

(2) £2 5s. 9}d.

SmvpLe Pracrice. Pages 143 to 145.
1. (1) 10s. 5d.; 5s. 23d.; 15s. T3d.; £1 0s. 10d.
(2) £26 17s. 0d.; £17 18s.; £13 8s. 6d.; £8 19s.; £4 95. 6d.
(3) £1 3s. 10d.; £2 7s. 8d.; £2 19s. 7d.; £4 3s. 5d.
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(4) £2; £2 8s.; £2 16s.; £3 45.; £3 125,
(5) £2 3s. 33d.; £2 11s. 2}d.; £2 19s. 03d.; £3 65 113d.;
£3 14s. 93d.
(6) £4 10s.; £5 8s.; £6 6s.; £7 4s.; £8 2a.
(7) £6 12s. 6d.; £7 55. 9d.; £3 9s. 63d.; £3 12s. 10§d.;
£3 16s. 23d.
(8) £7 55 2d.; £8 7s. 6d.; £9 9s. 10d.; £10 12s. 2d.;
£11 14s. 64d.
(9) £10 2s. 73d.; £11 158, 03d.; £18 7s. 5}d.; £1419s. 10}d.;
£16 12s. 83d.
(10) £25 18s. 03d.; £29 14s. 93d.; £33 11s. 63d.; £37 8s. 33d.;
£41 5s. 03d.
(11) £22 14s. 8d.; £23 5s.; £23 155 4d.; £24 5s. 8d.;
£18 1s. 84.
(12) £91; £60 13s. 4d.; £45 10s.; £36 8s.; £30 6s. 84.
(13) £76 8s.; £63 13s. 4d.; £47 15s.; £31 164. 84.; £38 4s.
(14) £80 16s. 84.; £40 8s. 4d.; £48 10s.; £97; £161 13s. 4d.
(15) £125; £187 10s.; £62 10s.; £93 15s.; £31 5.
(16) £118 16s.; £158 8s.; £138 12s.; £178 4s.; £59 8s.
(17) £369; £344 8s.; £328; £307 10s.; £410
(18) £525; £364 11s. 84.; £328 2s. 6d.; £510 8s. 4d.;
£306 5s.
(19) £218 10s. 8d.; £193 14s.; £307 17s. 4d.; £178 16s.;
£173 16s. 8d.
(20) £170 0s. 10d.; £160 15s. 4d.; £139 23. 6d.; £216 8s. 4d.;
£231 17s. 6d.
(21) £366 15s.; £611 5s.; £489 ; £298 16s. 84.; £373 10s. 104.
(22) £276 3s.; £552 6s.; £328 15s.; £256 8s. 6d. ; £341 18s.
(23) £267 12s.; £594 13s. 4d.; £334 10s.; £475 14s. 8d.;
£327 1s. 4d.
(24) £119 18s. 6d.; £55 7s.; £230 12s. 6d.; £215 S5s.;
"~ £169 2s. 6d.
2. (1) £10 9s. 34.; £12 15s. 94.
(2) £69 1s. 3d.; £54 0s. 73d.
(3) £44 18s. 93d.; £55 105, 43d.
(4) £98 7s. 73d.; £129 0s. 2}d.
(5) £79 17s. 33d. ; £93 2s. 23d.
(6) £167 1s. 3d.; £174 5s. 73d.
(7) £103 19s. 8}d.; £109 14s. 3}d.
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(8) £172 17s. 8d.; £139 3s.
(9) £147 0s. 2d.; £99 19s. 63d.
(10) £195 13s.; £206 10s.
(11) £550 13s. 7d.; £486 2s. 3d.

(12) £513 14s. 5d. ; £521 16s. 7d.

3. (1) £498 6s. 84.; £1443 5s. 0d.

(2) £1803 3. 4d.; £3332 19s. 0d.
(3) £14,736 0. 0d.; £1303 16s. 0d.
(4) £44,590 10s. 0d. ; £5455 7s. 0d.

(5) £3452 5s.; £2148 7s. 6d.

(6) £11,063 2s. 34.; £4884 11s. 6d.
(7) £2792 7s. 6d. ; £3669 16s. 7d.
(8) £8401 18s. 9d.; £16,993 13s. 5d.
(9) £5466 65. 0d. ; £2659 1s. 0d.

(10) £10,224 0s. 0d.; £5128 5s.

(11) £31,989 8s. 4d.; £28,009 15s. 5d.

(12) £1808 2s. 0d. ; £1343 6s.

£1057 2s. 4d.

. £260 4s. 9d.
. £411 1s. 6d.
. £88 13s. 4d.
. £8 1s. 0d.

9. £253 2s. 6d.
10. £558 14s. 03d.
11. £121 12s. 0d.
12. £196 17s. 6d.
13. £1380 15s.

14. £1397 10s.
15. £293 6s. 8d.
16. £1732 10s.
17. £48,749 5.
18. £613 7s. 4}d.

Compounp PracricE. Pages 147 and 148.

(1) £8 3s. 03d.
(2) £7 10s. 5}d
(3) £13 11a. 8}d.
(4) £7 16s. 1d.
(5) £31 2s. 43d.
(6) £5 10s. 2d.
(7) £352 10s. 33d.
(8) £34 9. 7d.
(9) £14 7s. 13d.
(10) £205 1s. 5d.
(11) £2 18s. 53d.
(12) £1 16s. 3d.
(13) £61 8s. 93d.
(14) 17s. 73d.

(15) £3 3s. 93d.
(16) £38 14s. 43d.
(17) £13 6s. 0d.
(18) £4 7s. 83d.
(19) £10 2s. 6d.
(20) £4 14s. 6d.
(21) £13 6s. 3d.
(22) £7 0s. 53d.
(23) £16 3s. 53d.
(24) £32 3s. 6d.
(25) £3 0s. 13d.
(26) £60 12s. 13d.
(27) £3 15s. 53d. '
(28) £41 15s. 73d.
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(29) £78 11s. 03d. (38) £28 19s. 6d.
(30) £155 2s. 9d. (39) £8 16s. 9d.

(31) 4s. 63d. (40) £11 16s. 3d.
(32) £16 6s. 3d. (41) £7 0s. 03d.

(33) £103 0s. 11}d. (42) £95 7s. T3d.
(34) £44 13s. 1034. (43) £53 9s. 3}d.
(35) £353 0s. 0d. (44) £43 12s. 84.
(36) £6 2s. 11d. (45) £77 3s. 93d.

(37) £323 17s. 83d.

MisceLLaNEoUs Exercises. Pages 148 and 149.

(1) £394 18s. 4d. (16) £8 4s. 6d.
(2) £16 15s. 3d. (17) £47 5. 1d.
(8) £20 13s. 3}d. (18) £81 2s. 3d.
(4) £9 6s. 13d. (19) £7851 1s. 10§d.
(5) £484 19s. 9d. (20) £246 6s. 5d.
(6) £19 12s. 11d. (21) £5333 2s. 6d.
(7) £306 5s. 0d. (22) £6 2. 114.
(8) £109 0s. 103d. (23) £8 7s. 43d.;
(9) £1 13s. 5}d. £2 2. 43d.
(10) £133 17s. 13d. (24) £140 3. 03d.
(11) £40 5s. 53d. (25) £2 6s. 13d.
(12) £576,875 (26) £378; £154
(18) £46 9s. 3d. (27) £1 2. 6d.
(14) £391 11s. 2}d. (28) £14 4s. 114.

(15) £53 9s. 83d.

MisceLLaNEous Exercises. Pages 157 to 161.

(1) 8. 4d. (11) £1 17s. 6d.

(2) £2553 158. 0d. (12) 8s. 13d.

(3) £19 8s. 6d. (18) £487 10s. 0d.

(4) £9 11s. 73d. (14) John £7 10s. 0d. ;
(5) £3 12s. 4d. ) Henry £5 5s. 0d. ;
(6) £4 17s. 4d. Thomas £3 15s. 0d.
(7) 17s. 3d. (15) £8 11s. 24d.

(8) £2 2. 0d. (16) £5 8s. 9d.

(9) £227 15s. T3d. (17) £2 2s. 0d.

(10) £163 19s. 13d. (18) £1 4s. 6d.
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(19) £1 12s. 3d.
(20) 14s. 53d.
(21) £2 9. 0d.
(22) Ss. 63d.
(23) £8 11s. 0d.
(24) 40

(25) £2025

(26) 224

(27) 15s. 9d.
(28) £75; £77 12. 2d.
(29) £8 2s. 6d.
(30) 2533 Ibs.
(31) 14s. 1d.

(32) 5760 grs.; £8 8s. 0d.

(83) 4374 grs.; 424 grs.
(34) 5 dwts.

(35) 15 days

(36) 25 miles

(37) £7 11a. 84.; £120;
£112 11s. 8d. more

(38) £15
(39) £14 17s. 64.
(40) £95; £33 5s. 0d.

APPENDIX.

(41) £24 18s. 1d.;
£26 12s. 7d.

(42) 450 yds.

(48) £112 10s. 0d.

(44) £63

(45) £875

(46) 25 cwts.; £100

(47) £2432 5s. 10d.

(48) £319 19s. 334.

(49) 126 1bs.

(50) 73d.; £23 2s. 6d.

(51) 21 days

(52) £18 158 0d.;
£1500

(53) 2 cwts. 37§ 1bs.

(54) £1 5s. 0d.

(55) £476

(56) £58 6s. 8d.

(57) 3

(58) 4

(59) £124 1s. 53d.

(60) £71 8s. 0d.

(61) 750

Fuacrions. Pages 166 and 167.

(1) £1 8s. 43d.;
11s. 2}d.

(2) 11s. 10d.;
£3 10s. 14d.

(3) 1600

(4) £708 15s. 0d.

(5) £119 7s. 93d.

(6) Thelatter by £4 6s. 8d.

(7) £173 16s. 0d.

(8) 13s. 6d.

(9) £1 2s. 8d.

(10) 5d.

(11) £27,000

(12) £583 6s. 84.

(13) £882 0s. 0d.

(14) £4 12s. 0d.

(15) 4s.

(16) 1d.

(17) 325 #3; 33; 38, 140
(18) 2%; 5%; 41; 11}; 19¢
(19) #; 45 4; &5 +
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Ratro axp PrororTiON. Pages 17% and 175.

L 3525 A 3. 75
2. (1) 18 4. 9
1080
6. (1) 18
(2) 45

(2) 162 5.
(3) 38
(4) 104

SiupLE PROPORTION.
(1) 2s.
(2) £6 6s. 9d.
(3) £11 0s. 64.;
£14 3s. 6d.
(4) 8s. Tid.
(5) 7s. 8d.
(6) £1 18s. 43d.
(7) £1 6s. 13d.
(8) 18. 14%d.
(9) 93d.
(10) £6 13s. 0d.
(11) £17 0s. 9d.
(12) £459 5s. 114.
(13) 13s. 6d.
(14) £12 155 0d.
(15) 16.
(16) 78
a7 s
(18) £31 5s. 0d.
(19) 18 months
(20) 54 feet

(3) 60
7. 14
8. 18
9. 298

Pages 182 to 184.

(21) 1 day

(22) £195

(23) 1080 miles
(24) 140 acres

(25) £218 15s. 0d.
(26) £3 0s. 0d.
(27) £296 0s. 0d.
(28) 12 lbs.

(29) 180 days; 36 days
(30) 164 gals.

(1) £15

(82) 5% days

(33) £38

(34) £857 2s. 10zd.
(35) 25

(36) £720 15s. 11d.
(37) 45 miles

(38) 1944 days
(39) £24

(40) £6 11s. 1,5%d.

ExamiNarion Parers, ST. V. Pages 185 to 190.

I

(1) 217
(2) £56 8s. 0d.

II.

(1) £85
(2) £442 9s. 2d.

(3) £1 1s. 1134,
(4) £264 13s. 9d.

(3) 271
(4) £5 10s. 3d.
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a7
(2) £74 14s. 2}d.

(1) 15 days
(2) £1 1s 113d.

(1) 6s.
(2) £3 14s. 934.

(1) £34 14s. 63d.
(2) £7 10s. 0d.

(1) 6713 feet
(2) £18 19s. 8}d.

(1) £1095
(2) £4 6s. 3d.

(1) 23 cwts.
(2) 11044 days
(3) £14 14s. 9d.

(1) £248 8s. 93d.
(2) 44

1.

VI.

VIL

VIII.

IX.

(8) 7 hrs. 59 min. 2 secs.

(1) £979 2s. T+%d.
(2) 107 Ibs. 5% ozs.

(1) 6d. too little
(2) £2 17s. 83d.

(1) £1 15 114.
(2) each woman 3s. 2d.;
each man 4s. 94.

XI.

XII.

XIII.

(3) 9 1bs. 5 ozs.
(4) 4s.

(8) £1 0s. 6d.
(4) 2004 Ibs.

(3) £15 1s. 0d.
(4) £123 0s. 0d.

(3) £24 4s. 0d.
(4) £13 14s. 93d.

(3) 656 miles
(4) £60 7s. 6d.

(8) 33+ days -
(4) £12 13s. 5d. gain

(4) £1833 6s. 8.
daughter’s share;
£1333 6s. 84. son’s
share

(4) £10 7s. 6d. the first;
£7 3s. 9d. each of the
others

(3) 10
(4) £1 17s. 4d.

(3) £31 12s. 6d.
(4) 24 minutes

(3) £16 5s. 9}d.
(4) 20 days
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XIV.
(1) £1921 12s. 3d. (3) 6+
(2) £80 3s. 0d. (4) 9850
Xv.
(1) 14 (8) potatoes by 4s. 84.
(2) 7s. 93d. (4) 500

(1) £295 6s. 3d.
(2) £440 12s. 6d.

XVI.

XVIIL

XviI.

(3) £19 17s. 6d.
(4) £11 18s. 53d.

(8) 14s. 53d.
(4) £7 1a. 51d.

(4) the former by 6d. in
40 weeks

GrEATEST CoMuoN MEASURE. Pages 195 and 196.

(1) Beef By 11d.
(2) 174
(1) 398
(2) 30 Ibs.
(3) 100 miles
(1) 4 47
29 (5) 10
(3) 8 (6) 108
. (1) 4 (4) 12
(2) 8 (5) 19
(3) 4 (6) 108
(1) 9 (4) 36
(2) 1241 (5) 6014
(3) 27 (6) 4
L(1) 2 (3) 3
(2) 4; 2 (42
. 639
4

[l B~

. 69
. 7 plots of 8 acres each

1. (1) 60 (3) 336
(2) 36 (4) 304
2. (1) 42 (3) 60
(2) 920 (4) 112

(1) 8 (16) 1001
(8) 15 (11) 147
(9) 6 (12) 1834
(7) 12 (10) 601
(8) 24 (11) 147
9 3 (12) 8
(7) 721 (10) 42
(8) 8 (11) 101
(9) 1234 (12) 8
(5) 4; 2

(6) 12; 6;4;3;2

9. 7 of 9 gals.
10. 6; 8 and 5 of 7d. each

11. 21; 42; 63
12. 2

Least Common MurrreLeE. Pages 200 and 201.

(5) 3120
(6) 210
(5) 60

(6) 2520
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3. (1) 3990 (8) 17,136 (5) 7072
(2) 756 (4) 9744 (6) 1755

4. 1001 7. £21 10. 60

5. 46 8. 10s. 11. 107

+6. 12 min. 9. 150 12. £10 10s. 0d.

Repvuorion oF Fraorions. Page 203.

Lo(1) 5 %5 4% 42
(2) %5 At; o5 24t
(8) 2a%; 1405 %%; 14
2. (1) 30%; 1034; 83; 2134
(2) 74%; 24; 51%; 155%

(8) 13+%; 13+%7%; 37%; 344t

3.(1) 4545 45 %
(2) #; %; 45 %
8) +%; 25 &5

4. (1) 45 45 45 &
(2) 5 %; 8

(4) 25%; 247; 935 §4%
(6) 232 ; 032 ; £4; %
(6) %5 845 245 ¢4

(4) 18+%; 37¢ds; 10%; 173
(5) 40%; 620%; 11644 ; 113}
(6) 49%; 36; 264; 283

(4) 5 35 45

®) 3; A% %

(6) 5 3; o

(3) +%; ¥%; ¥

(4) %; +; %

ApprrioN AND SubTRACTION OF FRACTIONS. Pages 207 and 208.

1 (1) 143; lyiss (3) 134; 234 (5) 193¢
(2) 134; 184 (4) 4s; 184%  (6) 17¢
2. %; % 11. 38.%% 20. 5
3. % 12. H 21. ¥
4. 13 18. 1 22. 6%; ¢
5. &% 14. 23. 34
6. 10d. 15. ¥ 24. %
7. 94 16. 33%% 25. vl
8. 118d. 17. 38 26. 1
9. 33s. 18. % 27. %
10. 1574% 19. 1%
MurtipLicaTION oF FracTrONs. Pages 211 and 212.
L (1) +%; +% (3) +%; 185 (5) vto; %
(2) o%; 1% (4) &; & (6) ¥%; v
2. (1) &5 ¥ (3) v; o (5) do; ¥
(2) #; & (4) #; 1% (6) 18; 13



Ll S ol

13.
14.

(5) 13
(6) s
9. Equal
10. 14%s.
11. 1485
12. 924

(5) 1; 483
(6) %; 6%
(5) 21%; 15+
(6) 10; 41%¢
(5) 11554
(6) 25%

10. Equal

11. 102 miles

12. 45

Pages 223 to 225.

(20) 1933
(21) 24%%
(22) 143
(23) 13183
(24) 43

(25) s
(26) 2%

(27) 244
(28) 75

¥
7:2

APPENDIX.
8. (1) 2148% (8) 77
@) 1¢ (4) 15
4. 1233
5. 32%
6. £113 '
7. £3; £12; £1 4s.; 2s. 84.
8. 113
Division oF Fracrions. Pages 217 and 218.
L(1)%4; % (3) 35 ¥
(2) 4; 4 (4) +%; 134
2. (1) 30%; +% (3) To%5; 38
(2) v%; 8 (4) 42; &5
3. (1) &% (3) vis
(2) v84h (4) 2
4. 3; % 7. £28%
5. 43% 8. £410s.; 1%¢.; 1s.
6. s 9. 138
CompLEX FrAcCTIONS.
(1) 135 5 (11) v
(2) 485 + (12) 0
(8) 135 (13) &%
(4) 27; # (14) +%s
(5) ;5 ¥ (15) 144
(6) 428%; s (16) 388
(7) o5 M (17) 20¢%
(8) 23r; Ivy (18) 24443
(9) 1s%% (19) 4%
(10) %
.13 9. £1 10s.
%55 P s 10. 3%
1 11. £89 8s. 6d.

3345 435 He
£7000

£21

1

12. A, £18,000;
B, £12,000;
C, £12,000

15. 1575
16. £7350

17.

18

Each = 143
. 214% gals.
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Repuorion oF Fracrions. Pages 228 and 229.

1) 45 v

2 3%

(3) +; 13

(4) 4; 13

() +

(6)

(7) 4+

(8) @%; vr; v W
(9) 4s.; 3+; 3vx; T
(10) 160; 45; 45
(11) 4; 95%; 144; 6}
(12) v; vts; 45 ¥
(18) 2¥v; ¥ ¥%
(14) 1s¥s50; 355 3%
(15) &% ; %

(16) s

(17) 24%; &5 1%
(18) #; +%; 31

MISOELLANEOUS EXEROISES.—FRACTIONS.

(1) 21rite

(2) 24%

(3)

(4) o

(5) 4%

(6) v

(7) 4%

(8) %

(9) 4

(10) 2s. 934.

(11) H8

(12) 49 yds.

(13) 70%

(14) 13 acs. 2rds. 1415 pers.
(15) 8 tons 4% cwts.
(16) &
(17) 23% hours

(19) ¥ ; ¥; 33 s
(20) 33288
(21) sodoo; 3%
(22) v
(28) s o
(24) ois
(25) <&
(26) ths
27) #ts
(28) ¥
(29) 312
(30) 2
(31) 3
(32) ¢
(83) s
(34) 49%
- (85) 1k
(36) 18s.; 174s.; 183s.

Pages 233 to 236.

(18) ¥

(19) 83,600

(20) 50

(21) £1 2s. 33d.
(22) £1653 15s.
(23) 244%

(24) 6283

(25) £727 9s. 4d.
(26) 34

(27) 5+

(28) 14

(29) %

(30) £6 5. 633d. -
(31) £285 14s. 33d.
(32) 21 miles

(33) 11} days
(34) £261 18s. 4d.
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(35) 6101¢

(36) 15

(87) %% ; £54,500
(38) %% days

(39) #1

(40) 8 days

(41) 42

(42) 673%; 10545

(43) 114

(44) 60 days

(45) 16 days

(46) 3% days

(47) 24} days

(48) 21% min, past 4 o’clock
(49) 164 min. past 6 o’clock
(50) 6 o’clock

DecrMar Noration. Page 239.
(1) ?; 18s; vo%o; Todos; Todess
(2) ¥ 185 oo 5 Todes; wwdhey

(8) ¥ ; #¥v; robos

(4) -01; -005; *3; 0002

(6) v ; 1455 T¥ds

(6) 3%; ¥; odo; @5 o5

(7) 185 ; 1o%o; no change; yu&%, ; no change
(8) Divides by 10; multiplies by 10; no change; no change
(9) *56; *06; 10°62; 660°-21; 2071

(10) -005; -0201; -02401;

*01; -001; -0001; -0101

(11) “7; 210-5; 3001; 82; -04; -001
(12) -007; 2:105; 30:01; -82; 0004 ; -00001

ApprrioN AND SuBTRACTION OF DECIMAL FrAcTIONs. Page 241.

(1) 293:86
(2) 11925804
(3) 282813
(4) 22315
(5) 119-988
(6) 1998
(7) 1-8388
(8) 22-694
(9) £48-06

(10) £14-005

(11) 4:5; 14:85; 14-949; 284-35:
7-195

(12) 182:817; 104-895; *9;
12-9987

(13) 364-64

(14) -697

(15) £2'7; 2:97s.; 1485 yds.

(16) -45, or +%5

(17) £145

(18) £7-192; 4-95s.

MurTIPLICATION OF DEcIMALS. Pages 243 and 244.

(1) -16; 35-4; 781; 2000
(2) 8500; 35; 3-51; 240
(3) 234; 17,500; 351; 270

(4) 10; 10; 20
(6) 2; -54; 273; 2; 63;
2808
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(6) 1155:06; -0552 ; -2328 ; (13) 5518:54
003472 (14) -3898759996
(7) 30-066 . (15) 27-9152
(8) 0060873 (16) -3762
(9) 28-61134; 113484 ; 1722 (17) 159984
(10) 310-86; 255:9408 ; 881-144 (18) £164-45639
(11) 48-240288 ; 39295354 ; (19) 594-55s.
20448 (20) £889

(12) 30-585016; -00033608; 2500

Drvision or Decrmars. Pages 247 and 248.
(1) -5324; -02006; 3017 ; 00001
(2) -0082; -82; -000082 ; ‘00003
(3) *0054; 7-32; -0732
(4) -00082; -084; 32
(5) -0031; -0037; -0009; -143
(6) -001; -0001
(7) 11:66 ; 231-25; 58:35
(8) 1775; 596153 ; 339-583
(9) 890-61728; 2501-03448; 38:591; 77-305
(10) -06008; -001; -0} ; 8:0924
(11) 0009547 ; ‘000984 ; -000994; 811
(12) -0098301 ; -3001; -001123; 00166

(13) 10-5308 (18) 27°114
(14) -03785 (19) 38152
(15) 2027 (20) 9-25; 25025 ; 1-77625 ;
(16) £:01825 2-029

(17) £2:1522

CoNVERTING VULGAR To DEciMaL Fracrions. Page 251.
(1) %; ¥; 16}; 3 (4) *01; +003 ; 0005 ; 0093
(2) 5:25; 6:4; 9; °296875; 024 (5) ‘09 ; 5783
(3) *52; '8125; 1-88; 418; 1-2 (6) 6:5; 925

RECURRING Dmmu.s.' Pages 254 and 255.

L(1)4; 885 485 A &b (5) 13345; 13&%; 13,384;
(2) 3%; 28; 1238%; 33 135335
(3) 14883; 213%; 74384; 83 (6) 1443; 2%; 19233%;
(4) 3%; 17580; vo%w; 183 (7) 81588%; 258443 ; 48383
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(8) 4348%; 2408 ; 7438 (13) 31644 ; 8883 ; 3ads 5

©P NSO A 0N

R - NN

(9) 2¢8w; 17348; 242 2
(10) o385 33%0; 2388w
(11) 6385 &; 338
(12) 785 ; &%; 3835 &

°7624 ; 1-488

RepucrioNn oF DECIMALS.

880

(14) 87443 ; wbis;

(15) 53g35;

181:3%+

4138

1482 10. 18551188; 2-2872
1-87245 11. 1.2933 2-0879
835618 12. 1-7358 ; 1743209
989 13. 1-7023 ; 6-8848

. *03395 14. 18:03i8

. 10-87; 12-1688 15. 269
6.2432; ‘8511784 16. 4-i08

Pages 257 and 258.

. (1) 3. 864d.; 73. 4'8d.; 9. 2 roods 4'16 poles
£4 7s. 4-8d. 10. £8 14s. 13d.
(2) 6s. 57d.; 6s. 10-8d. ; 11. 4s. 5+4d.
576d.; 3s. 12. £4 13s. 11-52d.
(3) 9s. 8:88d.; 1s. 576d.; 13. 17s. 11-26d.
16s. 4-56d. 14. £3 4s. 0-384.
(4) 16s. 8-164.; 3'8d.; 15. -192; -336588;
16s. 4-08d. -1885418
(5) 7s. 5:04d.; 16. -428571; -1825;
2 grs. 8 1bs. 15'36 0zs.; ‘01; 695
9 1bs. 1056 ozs. 17. -23125; +1385416;
(6) 2 ozs. 1456 drs. ; -00087088
7 cwts. 2 qrs. 4 Ibs. 18. £1-178125; £2-939588;
7-68 ozs.; } £1-6739588
9 lbs. 13-28 ozs. 19. -0030532; ‘86875 ;
(7) 4_yds. 2-01 ft. ; 2175
3 roods 32-48 poles 20. 7s. 5-62d.
. 6 cwts. 1 qr. 196 lbs. 21. £2-52083
. £6 16s. 10-8d. 22. £:310418
. £1 5s. 0-48d. 23. -28928
. 11s. 7-968d. 24. -1
19 cwts. 2 qrs. 17-92 Ibs. 25. '8446
. 2 ft. 11-388 ins. 26. 142857
. 29,537-68 27. ‘8; 2:31428
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MisceELLANEoUs Examrres. Pages 261 to 264.

(1) 1332

(2) 58550

(8) 11a.

(4) 891125

(5) 19s. 133d.
(6) H

(7) £2 12s. 4-484.
(8) 17s. 6:69d.

(26) £1 184. 7-05d.
(27) 13s. 10-11364.
(28) -830357

(29) 1-03d.

(30) -175476

(81) £371 11s. 4284
(32) 224 Ibs.

(33) £1 0s. 8:84.

(9) 269841 (34) 18s. 1-464d.
(10) -6875 (35) £15 12s. 7-7684.
(11) 213 (36) 18s. 9d.

(12) 5144 (37) 68 years
(18) &% (38) %

(14) 1 (39) 254
(15) 4% (40) 3%

(16) refrs (41) 2
(17) 27225 (42) 3947
(18) 374%; 21céon; 13830 i (43) 83
(19) 14¢ (44) -2125
(20) 4s. (45) 17s.
(21) £1 13s. 0:5d. (46) 168-93
(22) -2865 (47) 235:%
(23) 2 roods 24 per. (48) ‘15363 ; ‘15113
(24) 19s. 3-952d. (49) 4

(25) 5 cwts. 1 gr. 174 Tbs. (50) 1%%

Compouxp PrororTION. Pages 269 to 272.

(1) 15

(2) 594

(3) 133} miles
(4) 51

(5) 30¢%

(6) 128

(7) 46%% ozs.
(8) £1 0s. 134.
(9) 2 days
(10) 7 1bs. 14 ozs.

(11) 51

(12) £29 4s. 55d.

(13) 36

(14) £625

(15) £153 155 1014d.
(16) 4 cwts. 2 grs. 14 lbs.
(17) 4%

(18) 4 weeks 4 days
(19) £49 19s. 7d.

(20) 33



(21) £25,300
(22) 10%

(23) 263

(24) 10s. 6d.
(25) 6 days
(26) 189

(27) 1%

(28) 6

(29) 13

(30) £50 5. 4d.

ExamivatioN Parers, St. VI. Pages 272 to 276.

(1) 4
(2)

(1) 168
(2) 48

(1) 10s.
(2) st

(1) 129
(2) 1+

(1) 3%

(2) The latter by 11s. 84.

(1) %5 3¢5 22

(2) £3

(1) £15,000

APPENDIX.

I

II.

III.

V.

VI.

(2) £11 7s. 4384,

(31) 15532, days
(82) 104 hours
(33) £19 12s. 8+4d.
(34) £8 10s. 84.
(35) £10 16s. 10-74.
(36) 560

(87) £31 10s. 0d.
(38) £2:47

(39) 24

(40) £51 11s. 93d.

(3) %
(4) £250

(8) £10 13s. 44.
(4) 6 years

(3) 1=
(4) 5

(3) £1 15s. Tid.
(4) 600

(8) 1
(4) £1 10s. 94.

(3) £1 2. 0d.
(4) 10

(3) 3%
(4) 444 days

27
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VIII.
(1) 14
23

IX.
(1) o
2 ¢

X.
(1) £1-485
(2) 123

XI.

(1) 2 m. 5 fur. 46 yds. 2 ft.
(2) 1933

XII.
(1) %
(2) 5972

XIII.
(1) 73 ,
(2) 1s. 6:1444.

XIV.

(1) 47,014; 47014; 47014
(2) 44

XvV.
(1) 1 acre 284% poles
(2) 25¢¢

XVI.
(1) -00028 mile
(2) &

- XVIL

(1) 318,375'58
(2) &%

XVIIL
(1) -069
(2) 8

(8) The second greater
by £1 0s. 734.
(4) £78 15s. 0d.

(8) 8
(4) £51 12s. 0d.

(3) 3795 min.
(4) 56+ days

(3) £185
4) 11

(3) The former by 3-9862
(4) A, 220; B, 176

(3) 3%
(4) £50

(8) #
(4) 8 days

(3) 399-514
(4) £26 125. 103d.

(3) 23811
(4) 9

(3) 24
(4) 551} yds.

(3) +08
(4) A, 5 days; B, 4 days
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ComMmissioN, BROKERAGE, Ero.

(1) £1 1s. 8d.
(2) £812s. 43d.
(3) £2 5s. 94.
(4) £297 19s.
(5) £65

(6) 50

(1) 313

(8) 5s.

(9) 14s.

(10) 4s. 6x%d..
(11) 25

(12) £48 12s. 64.

(13) 43.
(14) 3. 43d.
(15) £97 2. 6d.

(16) 9s. 9d.

(17) £10

(18) 25

(19) 50,000

(20) 20

(21) 28,400

(22) 1s. 84.

(28) 450

(24) 66%

(25) £79 18s. 7d.
(26) £352 16s.
(27) 12.

(28) 64

(29) £749 3. 4d.

29

Pages 282 to 284.

(81) 2s. 114.
(32) 123

(88) 29,913

(34) £993 4s. 6d.
(35) £2 6s. 8d.
(36) 74

(87) 244 loss
(38) £204 1s.7-954.
(39) 75

(40) 30
(41) 6s.

(42) 1s. 8d.
(48) 16% gain
(44) 243

(30) £600 11s. 53d.

Smvpre INTEREST, DiscounT, ETo. Pages 289 to 291.

(1) £22 4s.
(2) £6000
(3) £444 8s. 1034,
(4) £82 17s. 144.
(5) £36
(6) £6 3s. 3334
(7) £39 16s.
(8) 25
(9) 28943
(10) 5748
(11) 6
(12) 5% years
(18) 3 years
(14) 2 years
(15) 12 years
(16) £48
(17) £700
(18) £500
(19) £80

(20) £391 17s. 11-57d.
(21) £6 6s. 0-3284.
(22) £6 4s. 5°52d.
(23) £148 155. 6}4d.
(24) £148 12s. 1-63d.
(25) £357 8s. 3-56d.
(26) 16s. 3-24d.

(27) £4 7s. 7-68d.
(28) £394 8s. 83d.
(29) £143 15s.

(30) £10 18s. 2d.
(31) £5916 3. 4d.
(32) 6

(33) £370

(34) 2s. 4:27d.

(35) 24

(36) £375

(37) 23

(38) £1820
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(39) 7 years
(40) 3%
(41) 3 years

CoMPOUND INTEREST.

(1) £63 18s. 104d.
(2) £899 17s. 9:84.
(3) £312 3s. 2-4d.
(4) £893 0s. T3d.
(5) £394 1s. 3d.
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(42) 5
(43) £1848
(44) 26% years

Pages 296 and 297.

(16) £855 8s. 0d.

(17) £18 5s. 5d.

(18) £832 16s. 6d.

(19) £956 6s. 4d.

(20) £40 17s. 4d.; £391 7s. 44.

(6) £1294s.9d.; £167945.9d. (21) £4642 19s. 11d.

(7) £421 6s. 3d.

(8) £1 10s. 7d.

(9) £56 9s. 2-7d.
(10) £762 8s. 7-2d.
(11) £174 18s. 5d.
(12) £9 15s. 10d.
(18) £378 17s. 0d.
(14) £1295 15s. 1d.
(15) £923 0s. 9d.

STocEs AND SHARES.

(1) £6408 16s. 98%d. ;
£4405 158. 115%d.

(2) £2105 5s. 3:d.

(3) £1466 55. 0d.

(4) £8212 10s. 0d.

(5) £6060 12s. 1+4cd. ;
£181 16s. 4v4d.

(6) £103 11,4,

(7) £42 19s. 4334d.

(8) £85 9s. 934d.

(9) £1387 10s.

(10) £4381

(11) £8 10s. 8331d.

(12) £33 13s. TH3d.

(13) £1705

(14) £28 10s. 7331d. gain

(22) £96 7s.4d.; £101 17s. 24.
(23) £430 9. 13d.
(24) 2s. 53d.
(25) £44 6s. 5d.
(26) £12,077 11s. 7°5d. ;
. £61,077 11s. 74.
(27) £1 7s. 7-5d.
(28) £37 9s. 2d.

Pages 302 to 304.

(15) The former by £+ on
the purchase of £100
stock.

(16) £2435 2. 531d.

(17) £98%¢

(18) £75

(19) £663

(20) £9554 17s. 11434%d. ;

£191 1s. 1134%d.

(21) £29,160

(22) The latter by £141 17s. 4d.

(23) £1430

(24) £5844 14s. 1%d.

(25) £4800 ; £3648

(26) £1462

(27) £8750; £7910
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(28) £212 10s.

(29) 438¢; £22 10s.
(30) 443

(31) 43¢

(32) 80

31

(33) £833,333 6s. 84.; £31,000
(34) £77 10s.

(35) £1 8. 6¢4.

(36) £17,135

(37) £35

MisceLLaneous Exercises. Pages 313 to 317.

(1) £8 15s. 1144.
(2) £109 15s. 634.
(3) 8s. 4d.
(4) £1023 8s. 9d.
(6) £99 6s. 6%d. ;
£132 8s. 8:5d.;
£148 19s. 9:84d.
(6) A £192 7s. 6d.; B £225;
C £113 1s. 3d.
(7) £185 14s. 9d.
(8) £21 7s. 83d.
(9) £584 6s. 8d.
(10) 1s. 1-84.
(11) £156 1s. 7-24.
(12) 104.
(13) £4409 19s. 10414,
(14) 283}
(15) £150
(16) £3 2s. 23d.
(17) A £21 16s. 4:44.;
B £26 3s. Td.
(18) £89 5. 84d.
(19) £18 14s. 7d.
(20) 204443
(21) 3s. 134.
(22) £26 3s. 7d.
(23) £547 7s. 31d.
(24) 10 years
(25) 24'6
(26) 170 ft. 48 in.
(27) £588

(28) 113%

(29) £3 0s. 1334d.

(30) £153 18s. 244d.
(31) £18 18s.

(32) 73 days

(83) £37 16s.; £27; £21
(34) 33d.

(85) £11 5s.; £20; £29 3s.
(36) 1s. 1%d.

(87) 4% years

(38) £17 3s. 4d.

(39) £1063 16s. 7-%d.
(40) £1251 18s. 2r8,d.
(41) 24

(42) £1015 4s. 6d.

(43) £800
(44) £121 0s. 6:%%d.;
£248 19s. 538d.

(45) £7 15s. 63d.

(46) £207 18s.

(47) £19

(48) £1 3s. 6d.; 143%;
£1 5s. 103id.

(49) 1152

(50) £142 12s. 2:6d.

(51) 3 qrs. 3+%% lbs.;
12 cwts. 2 qrs. 11 &% lbs.

(52) £347 12755,

(53) £112 10s.

(54) 6s. 1042d.

(55) £4166 13s. 4d.
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(56) 132% yards - (67) 4s.; £10 2s. 8d.
(57) £69 2s. 5344d. (68) £7350

(58) £2895 , (69) 1s. 3d.

(59) 11 ft. 6ins. and 1 £t. 3 ins. (70) £3600

(60) 16s. 6 2d. (71) £2 13s. 4d.
(61) £88 9s. 23}8d. (72) £663 6s. 9d.
(62) £1313 19s. T434d. (78) 1s. 2%d.

(68) The latter by £1 12s. 43d. (74) £97 15s. 63d.
(64) £1660 (75) £6 5s. more
(65) 904 (76) 8% hours
(66) 3¢+ (77) 1048
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