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INTRODUCTION

In compiling this book the requirements of the.
average student of the Commereial section of the
Continuation Schools have been constantly kept
in view. Commerce provides such a wide Bﬁrge
ol mathematical problems that it has been Eon-
sidered unnccessary to introduce cxamples which
have no commercial valuc.

The admirable syllabus of the Royal Society of
Arts has been taken as the basis of the book,
and the student who works through the examples
may face with confidence any problem likely to
arise in the course of business. .

As the student of the Continuation School has
alrcady passcd through the Primary Schools, a
knowledge of the morc clementary arithmetical
processes has been assumed. These processes
have therefore only been referred to in order to
suggest quicker mecthods of working. A chapter
on Symbolical Expression has also been included
for students without previous knowledge of alge-
braical representation, which will be found useful
in solving some of the harder problems.

No formal examples on the use of four-figure
logarithm tables have bcen included in Chapter
XXIII, as the student should be encouraged to
apply logarithmic calculations wherever possible to

9



10 INTRODUCTION

the examples set throughout the volume. In this
way he will be able to test both the utility and
limitations of this form of calculation as applied to
commercial problems.

0. H. C.

E. P. G.
July 1919.
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CHAPTER 1
ADDITION AND SUBTRACTION

ADDITION

1. Tue ability to cast up long columns of figures
with ease and rapidity is absolutely essential to
students of commerce. It can only be acquired
by constant practice, and, though there is no
short way of acquiring spced and accuracy, the
student will save time by adopting from the
outset some such system as is suggested
below.

In the first place all words and mental steps
should be reduced to a minimum. Again, it is
not always found most convenicnt to add numbers
individually, or even in the order in which they
occur. Any number which completes a ten with
the figure in hand can be brought into the total
some steps before its consecutive turn. Groups of
small numbers also should be added into the sum
as if they were one number. :

2. These suggestions will be better understood
by considering the steps given for the addi-
tion of the figures in the Balance Sheet below.
This has becn taken, with slight modification,

13



14 MATHEMATICS OF BUSINESS

from a copy issued by a South African Gold
Mining Co.

£ e d £ o d.
Copital . . 325,000 0 O | Property . 205,884 4 6
Dividends pay- | Machmery, ete, 112,477 6 1
able . . 113,760 0 0 | Natiwve recruit-
Dividends un- ing . 1,113 13 7
claimned . 1,233 16 7 | Share invest-
Profits tax . 14,872 16 0 | monts. . 3,370 8 9
Sundry credi- Stores . . 4,486 b 8
tors . . 7,372 15 9 . Sundry debtors 2,147 11 2
Wages unpaid. 2,932 3 4 | Gold mn transit 24,937 10 1
Cash on deposit 142,823 4 8
, Cash m bank
Balance ., 48,924 9 5 andinmes . 16,845 17 7
514,086 1 1 514,086 1 1

Casting up the pence in the right-hand column,
the steps are : 7—16—26—386—43—49 = 4/1. Put
down 1 in the pence.

Carry 4 to the shillings—11—15—20—29—82—
87—41. Put down 1 in the shillings.

Carry 4—5—6—7—8.

Carry 4 to the £5—9—19—26—382—42—46. Put
down 6.

Carry 4—10—17—25—382—40—48. Put down 8.

Carry 4—12—20—80—387—42—50. Put down 0.

Carry 5—11—13—23—27—29—384. Put down 4.

Carry 3—4—10—11. Put down 1.

Carry 1—2—38—5. Put down 5.

The student should cast up the above for him-
self and endeavour to see the reason for the steps
given. With practice he will find they follow
much more naturally and easily than addition of
consecutive figures. The grouping will probably
vary with different individuals, but that given
above will indicate sufficiently methods by which
the work can be abbreviated.



ADDITION AND SUBTRACTION

EXAMPLES Ia
No. 1

15

Find the totals to the following columns, (a), (b),

and (c) :

RAILWAY STATI%TIC@ FOR YEAR ENDING T)LCEMBER 31, 1917.

Railway

(i) Barry .
(ii) Cambrian .
(1ii) Cent. Lond.
(iv) City and
Cent.Lond.
(v) Furness .
(vi) Gt. Central
(vii) Gt. Eastern
(viii) Gt.Northrn,
(1x) Gt, Western
(x) Hull and
Barnsley .
(xi) Lancs. and
Yorks .
(xii) L. & N.-W.
(xiii) L, & S.-W
(xiv) L., Brighton,
and . Coast
(xv) L.,Chathm,,
and Dover
(xvi) Lond. Elect,
(xvii) Maryport &
Carlisle
(xviii) Metropoltn.
- (xix) Metropoltn,
District
(xx) Midland .
(xxi) N. - Eastern
(xxii) N. London
(xxiii) N. Staff.
(xxiv) Rhymney .
(xxv) 8. - Ea,stem
(xxvi) 8.-B, and
Chatham .,
(xxvii) Taff Vale .

(a)
Total Bxpendi-
ture on
Q. \pltal A/e.

©®)
Gross Receipts

£ £
6,300,371 | 1,060,626
6,478,769 421,224
4,548,681 361,289

3,428,829
7,042,900
57,236,976
54,074,318 | 7,842,106
54,605,647 | 8,269,245
114,699,826 i 18,810,744

973,321
9,052,810

21,484,097
7,656,801

258,233
894,980
7,832,481

10,094,115 !

65,211,137
124,640,110
50,890,811
33,279,643 | 4,591,888
24,400,970
17,869,416

108,068
1,139,664

920,279
18,138,238

147,048
1,166,414

11,671,837 | 1,122,068
130,175,167 | 18,167,160
86,496,133 | 14,034,270
4,200,888, 502,354
9,127,796 1,381,707
2,403,707, 439,792
33,732, 414’ 1631153

4,578, 208 6,069,661
6, 652 837 l 1,321, 1262

©

Working Bx-
penses

£
703,416
282,137
192,465

141,185
629,959
5,728,171
5,807,918
6,047,501
13,210,438

677,256

6,626,881
15,687,384
5,620,504

3,206,648

109,213
611,892

95,046
745,928

697,433
12,514,086
10,000,245

357,456

968,635

284,366

154,136

4,057,146
885,084

@
% on
Tos8

©

Net
' | Receipts




16 MATHEMATICS OF BUSINESS

No. 2

The numbers of passengers carricd by certain
railways during the year 1909 were as foNows :

First Olass l Second Olass Thud Olass Total
(@) 1,623,307 2,705,657 96,012,958
(b) 1,464,177 2,348,040 88,833,670
(c) 1,315,085 4,206,190 75,416,100
(d) 2,801,980 172,126 73,693,691
(e) 1,951,958 2,818,097 59,740,357
(f) 1,118,995 3,202,093 59,514,689
(g9) 1,692,450 4,001,366 51,553,085
(k) 1,279,526 3,460,429 43,370,939

(2) 731,576 628,003 35,803,685

(7)) 2,053,203 4,492,711 29,246,329
]
l

Fill in the totals for each line, and then cast up
the four columns. Check the totals at the foot of
the first three columns by that at the foot of the
fourth column.

SUBTRACTION

8. In subtraction we endeavour to find how
much larger one number is than another; or in
other words, to find a number which, added to the
smaller, makes it equal to the larger.

The usual methods of finding the difference
between two numbers adopt the plan of taking
away the lesser from the larger. The method of
complementary addition, however, adds a number
to the lesser one, so that their total cquals the
larger number. This method is capable of giving
quick results, and is also useful from the fact
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that its principle is of use when ba.lancmg long
columns of figures.

4. The adjoining examples will make its working
clear.

(a) Find the difference between 8,521 and 5,848.
5,843 In working we seek to find numbers
8,521 which added to 3,5 2,1 give 5,8, 4, 8

—  respeetively. Commencing at the units
2,822 steps by step, we get :

1 and 2 make 8. Set down 2.
2 and 2 make 4. Set down 2.
5 and 3 make 8. Set down 3.
8 and 2 make 5. Sect down 2.

When some of the lower digits are larger than those
immediately above as in the sccond example :
e.g. in the casc of the units 5 and 1, the
15.821 humber sought will not add up with the
3:795 5 to make 1, but will give 11. This
- - gives a 1 in the units column in just
11,526 the same manner, but also gives 1 to
carry forward.
The following are the steps in this case :
5 and 6 make 11. Set down 6, carry 1.
9 + 1 are 10 and 2 make 12. Set down 6, carry 1.
7 + 1 are 8 and 5 make 13. Sct down 5, carry 1.
8 + 1 arc 4 and 11 make 15. Set down 11.

5. In compound subtraction the same processes
arc used. Cf. the following example :

Find the difference between £86,491 4s. 5}d. and
£8,974 12s. 4}d.

£ s. d.
36,491 4 5}
8,974 12 44

27,516 12 0}
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Farthings :
2 and 3 make 5. Sct down 3, carry 1d.
Pence :
4 + 1 are 5 and 0 make 5. Set down 0.
Shillings :
12 and 12 arc 24. Set down 12, carry £1.
Pounds :
4 4 1 are 5 and 6 make 11. Set down 6,
carry 1.
7 4+ 1 are 8 and I make 9. Set down 1.
9 and § arc 14. Set down 5, carry 1.
8 + 1 are 9 and 7 make 16. Sct down 7,
carry 1.
1 and 2 make 8. Sct down 2.

Exampres Ib

Fill in column (¢) of Example I by finding the
differecnce between the Working Kxpenses and
Gross Reccipts, using the above method of sub-
traction.

6. The use of Complementary Addition in balanc-
ing a column of figurcs can be scen with reference
to the example given in Para. 2, where it is re-
quired to fill in the balance item of the left-hand
side.

Instead of casting up the columns, setting
down the total and subtracting from the right-
bhand side, the corrcet sum as given on the right
is filled in at the bottom, and the balance item
completed figure by figurc—by casting up each
colnmn and sctting down that digit which is' re-
quired to bring the total into agreement with that
given at the foot of the column. Thus commenc-
ing with the pence :
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4—13-——20 and 5 make 25.

carry 2/-.

9—-5—-10—22 and| 91imake 31.

carry 3.

Set

19

Set down 5d.,

down 9,

3—4-—5—6 and 0 make 60. Set down —, carry

£3.

3—9—12 and 4 make 16. Set down 4, carry 1.
4—11--21

carry 2.

-26 and 2 make 28.

Set down 2,

11- -14- 24—-381 and 9 make 40. Sct down 9,

carry 4.

6—18--18--21--26 and § make 34.

carry 3.
3
1—2--5,

—4—5-—7 and 4 make 11.
No further number required.

Set down 8,

Sct down 4, carry 1.

The figures supplied are therefore £48,924 9s. 5d.

columns and supply the totals.

Exameres Ie
In cach of the following add up the right-hand

Write this at the

foot of the left-hand column, and then supply
the balance needed as in the above manner.

£
16,268
1.686
2,301
1,659
767
301
G010
81

Balahce

13
13

—_
-
[ty .

—_ i
ST SR I O U

d.’

< =

| No.

9

P

£ |

22 589 |
223,413

40,441
424,106
181,302
i 235,638
i LGS
|

! Balanco
i

£
353,080
221,729
292,895
849,853
301,727
16,498
123,311
048,429
7,431
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No. 3 No. 4
£ s d. £ 8 d. £ £
200,000 0 0 [108,937 4 3 749,632 | 243,782
17,632 1 1| 52,814 3 6 118,642 | 161,685
48,951 17 4 (117,311 3 11 29,684 | 297,342
29,386 3 11 | 42,161 12 1 32,741 | 411,629
145 2 9 4,293 19 & 483,162 | 728,311
3,662 8 3 5,846 7 6 69,784 | 121,149
187 2 11 743 8 9 73,291 17,832
Balance 11,264 13 7 26,641
Balance
|
No. & No. 6
£ 8. d. £ s d. £ £
131,987 4 3 105421 3 7 493,621 | 214,856
21,642 11 8| 36,289 1 9 19,851 | 148,732
6,734 9 5| 27,482 4 3 134,297 | 106,297
2,434 8 | 7,416 12 11 65,841 14,216
1,766 3 11 832 7 1 232,859 | 149,732
2,842 19 7| 6,421 8 3 164,329 | 185,392
934 13 8 741 11 4 71,488 | 241,672
832 5 1 9,644 18,359
Balance 606 17 9 || Balance 164,296

The student can obtain further exercises in the
above work by clipping from the finance columns
of newspapers the balance sheets often published
by banks and commercial houses. The totals
and balances can be covered with a sheet of paper,
the columns cast up and balanced, and then com-
pared with the figures actually given.



CHAPTER 11

SHORT METHODS OF MULTIPLICATION
AND DIVISION

MULTIPLICATION

7. WHEN two or morc numbers are multiplied
together the result is called the Product of the
given numbers, and each of the numbers is called
a Factor of the product. e.g. 5x7x8x10 =
2,800. 5, 7, 8, and 10 are Factors of the Product
2,800.

8. If the factors are the same number, the
product is called a Power of that number. Instead
of writing the factors out in full, the,number is
written once only and a small figure known as an
Indez is placed above it, to show the number of
times it is to be uscd as a factor, e.g. :

100 = 10 x 10, usually written 10* and read 10
to the second power,

1,000 = 10 x 10 x 10, usually written 10° and
read 10 to the third power.

10,000 = 10 x 10 x 10 x 10, usually written 10*
and read 10 to the fourth power.

10* and 10* are also referred to as 10 squared
and 10 cubed respectively.

MENTAL RULES FOR MULTIPLICATION
9. (a) To multiply a number by 10 or any power
of 10, move the decimnal point one place to the right
21



22 MATHEMATICS OF BUSINESS
for every cipher in the multiplier. In the case of
whole numbers, ciphers are usually added instead
of moving the decimal point.

e.g. 587-688 X100 =53763-8 ; 645x1,000 =645,000.

(b) As direct deductions from the above rule we
obtain short methods for multiplying by 5, 25, 125,
625, 50, 250, etc., etc.

To multiply by 5. Since 5 = 12, divide by 2 and
multiply by 10.

To multiply by 25. Since 25= 4%, divide by 4
and multiply by 100.

To multiply by 125. Since 125 = %", divide by
8 and multiply by 1,000.

To multiply by 625. Since 625 = 19%"", divide by
16 and multiply by 10,000. ‘

c.g. (a) Multiply 2387 by 25.—237 divided by 4
gives 59 and 1 over. Therc is no need to divide
further. since the 1 over gives 25 as the last two
figures. Final product = 5,925.

(b) Multiply 1,867 by 125.—1,867 divided by 8
gives 283 and 3 over. As before, no [urther division
is necessary, since the last three ligurcs 375 can
be written down from the 8 immediately. Final
product = 238,375.

Note.—The last two figures in (a) for remainders
1, 2, 8 are 25, 50, 75 respectively, while the last
three figures in (b) for remainders 1 to 7 are 125,
250, 875, 500, 625, 750, and 875 rcspectively.

MISCELLANEOUS MULTIPLIERS

10. Quick methods of multiplication for certain
other multipliers can be obtained by basing them
upon those given ahove, e.g. numbers ncar 1,000
can be based upon 1,000, those near 625 upon 625,
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and so on. The following examples illustrate the
method :

(a) 1,649 x 258 412,250

250 times 1,649

I

4947 3 ,, 1,649
417,197
(b) 1,729 x 998 1,729,000 = 1,000 times 1,729
3,458 = 2 ., 1,729
1,725,542 = 998 ,, 1,729
————

(c) 3,485 x 127 485,025 = 125 times 3,485
6,970 = 2 ,, 3,485
442,505 = 127 ,, 3,485

11. Certain combinations of figures in the multi-
plier often admit of a considerable shortening in
the work, e.g.:

(a) Multiply 43,972 by 729.
43,972 Note: 729 =720 + 9
729 = 80 nincs + 9
895,748 = 9 times 43,972
81,659,84 = 80 times above linc

82,055,588
(b) Multiply 18,489 by 13,212
13,489 13,212 = 13,200 + 12
18,212 = 1,100 twelves + 12

161,868 = 12 times 13,489
178,054,8 = 1,100 times above line
178,216.668

12. To multiply in one line by any number between
12 and 100.
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Multiply 6,482 by 37. Worked by the ordinary
6,482 methods this would be set
37 out as shown. If we ex-
amine the manner i which

45,874 the final product is built
194,46 X
236 834 up, we sec that thq wor
= could have bcen performed

quite as casily, and with a
saving of timc and space, by applying the following
rule :

Multiply each figure of the top line by the units
figure of the multiplier, and the figure to the right of
this one by the tens figure, add the results together
mentally, set down and carry in the usual manner.

The above example workcd by the above method
would be as follows :

Note : Tt is advisable to tick each
figure of the top line as it is multiplicd
R by the units so that there can be no
289,884 mistake in picking up the next figure

to be multiplied.
=14 Sct down 4, Carry 1.
(2) 8x7 =56and 1 == 57
= 6and 57 = 63 Sct down 3. Carry 6.
(8) 4x7 =28and 6 = 34
8x 3 =24and 34 = 58 Sct down 8. Carry 5.
(4) 6x7 =42and 5 =
4x8 =12and 47 = 59 Sct down 9. Carry 5.
(5) 6x8 =18and 5 =23 Set down 23.

DIVISION

_18. A number is divided by any power of ten,
if its decimal point is moved as many places tc
the left as there are ciphers in the divisor.

e.g. 637 - 1,000 = -637 63-7 -- 10,000 = -00637
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14- Methods 0[‘ leldlIlg bv 5 23, 125 625, ctc .
arc derived from the above as follOWs

To divide by 5. Since 5= 4", first multiply by
2, then divide by 10.

To divide by 25. Since 25=12°, first multiply
by 4, then divide by 100.

To divide by 125. Since 125 = 1922, first mul-
tiply by 8, then divide by 1,000.

To divide by 625. Since 625 = 1%%’?, first mul-
tiply by 16, then divide by 10,000.

e.g. 3743 = 125 = 029944

Ignoring the decimal point and multiplying by
8 we get 29,941, There were three decimal figures
in the original number, dividing by 1,000 will give
three more, or six altogcthcl. and counting these off
from the above we get, final result, 1029944,

15. Italian Method of Division.—The Italian
method differs from the nsual method of “long
division > only in the respect that the multiplica-
tions and subtractions arc performed in one line,
thus saving time and space, e.g.:

Divide 294,331 by 67.

(a) Long Division. (b) Italian Method.
67)294,331 (4,393 67)294,331(4,398
268 263
263 628
201 201
623 e
603
201
201

In (b) divide as in (a), but instead of setting down
the product 268 and subtracting as a whole, per-
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from the subtraction as cach figure of the divisor
is multiplied —using the method of complementary
addition.

The first remainder 26 is obtained as follows :

7x 4 =28and 6 = 34, Set down 6. Carry 8.
6 x 4 = 24 and 3 carried = 27 and 2 = 29.
Set down 2.

The other remainders arc obtained in the same
manner.
Ezample (¢). Divide 6,482,775 by 2,379 (Ilalian
Method).
2,379)6482775(2,725
17247
5947
11895

The first remainder 1,724 is obtained as follows :

9x 2 =18and 4 == 22. SctdownZ Carry 2.
7% 2 =14 and 2 carricd =16 and 2 =18. Sct
down 2. Carry 1.

8x2 =6 and 1 carricd =7 and 7 = 14. Set
down 7. Carry 1.

2%x2 =4 and 1 carried =5 and I =6. Set
down 1.

16. When both divisor and dividend are large
numbers it is found convenient to arrange the
divisor so that there is only one figure to the left
of the decimal point. If the decimal point is
then moved the same number of places in the divi-
dend, the quotient of the two will be unaltered
by the rearrangement.

Since the first figure of the divisor is now ex-
pressed in units, each figure of the dividend will



MULTIPLICATION AND DIVISION 27
when divided give a figure of corresponding value
in the quotient, c.g. the hundreds will give hundreds,
tens give tens, and so on. In writing down the
quotient, therefore, we can place each of its figures
above the onc of corresponding value in the divi-
dend, so that the decimal point of the quotient
will be above that of the dividend.

Ezample (a). Divide 87,984,215 by 248,379 (to
3 places of decimals).

152-928
2-48379)379-84215000 Notes : (a) The decimal
131-4631 point is moved five places
7-27365 to the left in the divisor,

2.306070 therefore it must be moved

706590 the same number of places

2098320 in the dividend. (b) Only

111288 the remainders are set down

as by the Italian method.

When the decimal points are moved as above,

a rough cheek on the answer is readily provided,

c.g. the divisor lics between 2 and 8, so that the

quoticent lies between 232 and 2359, i.e. between 190
and 120.

ExampLEs II

In the examples of (3) and (4) it will be found
advisable to work with thc standard form, and
count off the decimal places at the end.

(@ @) (0 (@
(1) Multiply 63.895 by 5 25 125 625
@ . 2436 ,. 50 250 125 6250
(8) ” 1,983 ,, 5 25 125 625
(4) » 2,941 ,, 05 25 125 625
(5) ”» 8,148 ,, 005 -025 0125 -0625
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Work the followmg by contracted methods

(@ () () (d)
(6) 6,384 x 128 247 251 127
(7) 3,497 x 249 993 1252 627
(8) 1,923 x 24-8 251 1'253- 6:29

Work the following in one line :
(@ (b)) () (d)

(9) 928x19 17 18 15
(10) 7,184x 21 19 87 84
(11) 2975x 13 27 31 48
(12) 1,428 x 67 73 29 9l

(e) ()
98, 102

99 123

258  62-57

(¢)
13
63
56
53

Work the following multiplication in two lines :
(18) 12,976 x 968 567 9.911 1,089

(14) 88,421 x 7,711 357 14,412
(15) 68,329 x 12,525 50,025 5,125

484
325

(16), (17), (18), (19), (20). Work Nos. 1, 2, 8,
4, 5 as division instead of multiplication.

Work the following by the Italian method of

division (to one place of decimals) :

(@) (&) (o)
39

(21) 89.852 =~ 69 173

(22) 256,834 — 219 178 195

d (o
54 27
186 227

(23) 374,829 — 317 1,483 2,971 6,389 17,145
(24) 294,326 - 4,152 38,973 8,539 2,647 1,882

Work the following in the manner shown in

para. 16 (to one place of decimals) :

(a) (0)
(25) 98,785,621 — 38.472 98,365

(¢)
872,411

(26) 29,354,836 -- 78,2903 385,467 1,134,876



CHAPTER 1I1

APPROXIMATION AND DECIMALISATION

APPROXIMATION

17. It is seldom in practicc that quantitics or
measures can be expressed in figures with absolute
accuracy, nor is it always desirable that they
should be so expressed cven if it were possible. It
should therefore be recognised from the outset that
most quantitics are only approximately stated, with
a greater or less degrec of accuracy according to
the manncr in which the figures are to be used, or
the methods by which they were obtained.

A person buying cloth usually estimates his re-
quirements in yards, a plumber mecasures his work
by the foot, while a person dealing in expensive
material might quote his price by the inch. To
the first person an error of one or two inches in
several yards of cloth would be practically negligible,
but if the last person dcalt in platinum wire the
same error would be a much more scrious matter.

Again, in the purchase of 1 lb. of tea, a few
ounces underweight would be considered a very
large deficiency, yet the same error would never
be detected in the purchase of 1 ton of coals.
Similarly, while a clerk would consider £100 as a
large item if it rcferred to an increasc in his salary,

29
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he would pwbably ignore so small a sum while
reading the statistics relating to imports.

18. The above instances will possibly suggest
to the student that in expressing quantities or
measures in approximate form we should be gov-
erned not so much by the Absolute Value of the
error committed, as by its Relative Value. In the
former case the error is considered as an amount
in itself, in the latter as a fractional part of the
whole.

19. As examples of varying degrees of approxi-
mation and relative error, consider the following
list of imports for the United Kingdom for the
years 1913-17.

‘ @ ; ® | ©

e - !

! |
1913 | £768,734,739 £7,687 hundred thousands i £769 millions
1914| £696,635,113 ) £6,966 vy . i £697

1915| £851,893,350 | £8,519 s . £852
1916| £948,506,4921 £9,485 . ’s [ %949

1917| £1,064,164 678'£10 G2 . . 1,064,

The figures as actually published are given as in
column (a). For most purposes, howcever, suflicient
accuracy would have been obtained by writing as
in column (b), correct to the nearest hundred thou-
sand pounds, or even as in (¢), correct to the nearest
million pounds.

The statement ‘“ correct to the nearest hundred
thousand pounds ” will be understood by con-
sidering the figurcs for one particular ycar. Thus
the figures for 1915 are £851,893,350. Since £8,518
hundred thousands differs from this amount by
£98,350, while £8,519 hundred thousands differs
from this amount by £6,650, the latter is seen to
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be the nearest hundred thousand. This would also
have been true if the omitted figures were any
greater than £50,000. The Relative Error in this
Case = y5y'¥4430 APPIOX. = rroses. Lhe same rela-
tive error made with regard to £1 would amount
in absolute valuc to less than ,}; penny.

20. In gencral, when writing correct to any
figure, we rcplace by ciphers all digits to its right,
increasing it by unity if the first digit on the right
is 5 or over 5.

21. The following cxamples illustrate the neces-
sity for approximating when dealing with a long
line of digits of small value.

(a) It would be useless to write down a debt as
£3-638216, since all digits after the 8 have too
small a value to be paid in any coin of the realm.
If the amount be written as £3:638, the absolute
value of the error is abont ! of a farthing.

(b) For most practical purposes nothing is gained
by writing the length of an object as 3-64781 fect.
If this is written correet to two places, i.e. 365 feet,
the crror committed is about -'; of an inch—or
less than can be detected by ordinary methods.

Examrres ITla

(1) Write the figures in column (a) para. 19.

(a) Correct to the ncarest 100, (b) to the nearest
1,000.

(2) Write the following corrcet to the third
decimal place. What is the approximate rclative
error in cach casc ?

(a) £3-642183 (c) 3-68419 ft. (e) 9-614829 miles
(b) £4-58729 (d) 271882 tons (f) 3-41263 cwts.
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DECIMALISATION

DECIMALISATION OF MONEY, WEIGHTS, AND
MEASURES

22. The advantages of a decimal construction
for tables of wcights and mcasures have becn
recogniscd for years by the lcading countrics of
the world which have adopted either the metrie
system (sce Chapter VIII) first introduced by the
French nearly 180 ycars ago, or slight modifications
of this system. It is to be regretted that the
United Kingdom still rctains its ancient tables,
involving as they do both in schools and business
an enormous waste of time which could be devoted
to other work.

28. The convenience of working in decimal form
is so generally rccognised that even in our own
country we are led to decimalise both weights and
measures, work in dccimals, and then retransfer
the result into the standard notation. The
methods adopted arc given below, and should be
thoroughly understood and practised by the student
until the various operations can be performed at
sight.

g24. Money.—In money, shillings, pencc, and
farthings arc cxpressed as decimals of £1.

Shillings. Since 1/- =£.,, it can be written
£.05. Similarly 3/- =£-15, and 17/- = £-85, cte,
The rule therefore follows immediately :

Rule 1.—Multiply the number of shillings by 5
and mark off two decimal places from the result.

25. Accurate Decimalisation of Amounts less than
a Shilling.—Amounts less than 1/- should first be
reduced to farthings, when they can be dccimalised
as follows :
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}d- = '211' of 6d. =211' of £025= £'001211'
or 1 farthing = £15% thousandths.
Therefore

2}d. = 9 farthings = £-009,;

53d. =28 = £0232%
7id. = 29 ” = £:020%} = £:080.5
113d. = 47 " = £:0473¢ = £:0183%

Instead of working out the remaining part of the
decimal from the fraction with its denominator
as 24, reduce the latter as follows :

£:0097% = £:009%} = £:009225 = £:009375
£02851 = £:023% = £:02357° = £:0239583
£:0305°s = £:030% = £:080%7% = £:0302083
£:04823 = £:0485' = £:048"7° = £:0489583

If the student has carefully followed the working
in the above examples, he should be prepared for
the following rule :

Rule 2.—To decimalise amounts less than 1/-:
Eaxpress the sum in farthings and write this number
as for the third decimal place, increasing it, by one
if the sum is 6d. or over 6d. Convert the pence and
Jarthings (diminished by Gd. for amounts over 6d.)
mentally to the decimal of a penny and divide by 6,
writing the quotient in the fourth decimal place and
onwards.

e.g. 23d. = £010%° = £:010416,
91d. = £088% 2% = £-0885416.

After a little practice the whole decimal should
be written down in one step only, and by a com-
bination of Rules 1 and 2 any amount can be
decimalised.

¢.g. Express £2.17.11} as decimal of £1.
£2.17.11} = £2-85
46875
£2-896875
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This could have been written down directly in
onc line.

26. Approximate Decimalisation (correct to 38
places of decimals).—For many purposes the result
correct to the nearest farthing is sufficiently accur-
ate. This would not necessitate working farther
than the third decimal place.

Since 1 farthing = £:001.';, the result correct to
8 places = £:001; 7 farthings = £-007.,, the result
correct to 3 places = £007; 12 farthings =
£:01212, the result is equally corrcct as £:012 or
£:018; 86 farthings = £:0363¢, the result is equally
correct as £:037 or £:038.

Thus between 12 and 86 it is necessary to add
one to the third place figure in order to be correct
to this place, while above 86 two must be added for
the same rcason.

The rule for decimalisation is as follows :

RuLE 8.—Decimalise the shillings in the usual
way, reducing amounts less than a shilling to farthings
and writing this number for the third decimal place ;
add one if the number is over 12, and two if over 36.

The actual decimalisation can be written down
in one line as follows :

Express £3.16.53 as the decimal of £1.

(a) Multiply the pencc by 4, add 8. Total, 28
farthings. Since the number is over 12, add 1.
Total, 24 farthings. Put down 4 in the third place,
carry 2 to the second place.

(b) Multiply the shillings by 5 and add 2. Total,
80 - 2. Set down 82.

(c) Prefix the decimal point and write the num-
ber of £'s in front. Final result, £3-824.

27. To convert the decimal of £1 into £ s. d.

RuLE 4.—Write down the number of complete fives
in the first two decimal places and call them shillings.
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The number remaining in the second and third places
call farthings—deducting one if the number is over
13, two if over 37.

e.g. £877 = £85 + £027
. 17/- + 26 farthings
17/6}

£:65473 = (approx.) £:655 = 13/1}

|

ExamrpLes IITb

(1) Express the following as decimals of £1 by
Rule 2:

(@8t (@2 (99t (k) 73 (m) 10}

(b) 9r (9 58 (B) 3% () 8t (o) 5

() 13 () 11} (5) 42 (m) 6% (p) 4%
(2) Express the following as decimals of £1 by

Rules 1 and 2:

(@) £9.6.23 (d) £7.18.11% (g) 189 (j)£3.18.2}
(b) 18.2% (e)£3.19.4 (h) £2.15.8} (k) £7.16.9
(¢) 12.5} (f) £5.11.6 (i) £9.16.7} (I) £2.4.3}

(8) Work the above examples (1) and (2) correct
to 8 places by Rule 3:

(4) Express the following in £ s. d.:
(a) £8742 (d) £2-6488  (g) £2°77809 (j) £-0881
(b) £4-563 () £7-584219 (k) £3-531 (k) £1-0029
(c) £8:971 (f) £2:8684 (i) £8826 () £1-1111

28. Decimalisation of Weights.—For all practical
purposes, wherever weights including tons are given,
it is found sufficiently accurate to write correct to
the nearest 7 lbs. In such cases the total weight’
can be expressed as the decimal of a ton by the
following method :
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29. Smcc cwts bear to tons the same relatlon
that shillings bear to pounds, they can be deci-
malised in the same manner. Similarly a quarter
(=} of cwt.) is equivalent to 3d., while 7 1bs. (= }
of a gr.) is equivalent to d.

Thus 8 tons 14 cwts. 2 qrs. 21 lbs. is equivalent
in decimal form to £8.14.8}, and can be decimalised
cither correctly or approximately by Rules 1 to 3:
i.e. 8 tons 14 cwts. 2 qrs. 21 lbs., = 8-784375 tons
(Rules 1 and 2), or = 8734 tons (Rule 3).

It is not necessary actually to write down the
equivalent money form, thus the above could have
been set down as follows.

Mentally, 2 gqrs. 21 1bs. = 11 seven Ibs., equivalent
to 38 farthings. Therefore the first three decimal
places can be filled immediately, -784. Again,
33 farthings cqual 8}d., therefore (by Rule 2) the
remaining figures are supphed by *#f = 875.

ExamrrEs IIlc

(1) Express the following as decimals of 1 ton
by the exact method (Rules 1 and 2):

(a) 8 tons 4 cwts. 8 grs. 21 lbs.
(b) 6 tons 15 cwts. 1 qr. 7 lbs.
(¢) 17 cwts, 21 lbs.

(d) 4 tons 5 cwts. 2 qrs. 14 lbs.
(e) 18 tons 16 cwts. 8 qrs. 7 lbs.

(2) Write the above as decimals of 1 ton by the
approximate method (Rule 8).

80. When there are a number of examples of
the same kind to be worked, the construction of
tables such as the following will facilitate the work
considerably :
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@ oy ©

No. 1bs. == cwts, farthings — £'s inches == yards
1 -008928571 ¢ -0010416 <027

2 o -0178571428 :002083 05

3 -0267857142 003125 083

4 +0357142857 004166 -1 .

b5 -0446128571 -0052083 +138

6 +0535714285 -00625 16 .

7 -0625 0072916 194

8 -0714285 -0083 -2

9 -0803571428 +009375 25

In forming these tables it is only necessary to
work out the decimal for the 1 lb., farthing, or inch,
the other numbers being derived from this by
multiplying by 2, 8, 4, etc.

The method of using the tables is shown in the
following cxamples :

(1) Express 2 qrs. 25 lbs. as the decimal of 1 cwt.
(correct to 5 places) :

2 qrs. 25 lbs. =81 lbs. 80 lbs.
1 1b.

81 lbs.

(a) The 80 lbs. is obtained by moving the decimal
point in the 8 lbs.

(b) The figurcs were copied down to 6 places in
order to obtain a figure to be carried forward.

(2) Express 73d. as decimal of £1 (correct to 5
places) :

73d. = 81 farthings 30 farthings = £-08125

1 farthing = -001041
£.03229

(8) Express 1 ft. 11 inches as decimal of 1 yard
(correct to 4 places) :
1 ft. 11 in. = 28 in. 20 in. = :55555 yard

8 in. = -08333 ,,

6889

714286 cwts.
008928

hn

Il

3
(]
o
[
vt
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Examrres IIId

(1) From the table in para. 30 express the follow-
ing as decimals of 1 cwt. (correct to 4 places):

(a) 2 qrs. 14 lbs. (d) 18 cwts. 16 lbs.
(b) 8 qrs. 7 lbs. (e) 8 cwts. 1 qr. 7 lbs.
(¢) 4 cwts. 1 qr. 9 lbs. (f) 5 cwts. 78 lbs.

(2) From the table in para. 80 write to the correct
decimal of a £1: Examples 2 (a) to (I), Examples
I11b.

(8) Express the following lengths as decimals of
1 yard correct to 4 places (use column (¢) in the
above tables) :

(a) 2 ft. 7in. (d) 17 in. (g) 9 yds. 18 in.
(b) 84 in. () 1yd.1ft.8in. (h)2ft.9in.
(¢) 1ft. 11 in. (f) 6 yds. 2 ft. 1in. (¢) 1ft.8in.

(4) Construct tables on the above principle suit-

able for the following :

(a) To express yards as decimal of a furlong.

(b) To cxpress square yards as decimal of an acre.

(¢) To cxpress square inches as decimal of a square
foot.

From these tables express the following in decimal
form correct to 5 decimal places :

(a) (i) 5 fur. 162 yds. (b) (i) 2 roods 14 sq. yds.

(ii) 8 fur. 81 yds. (ii) 864 sq. yds.
(iii) 2 fur. 57 yds. (iii) 2,684 sq. yds.
(iv) 175 yds. (iv) 841 sq. yds.

(v) 4 chains 7 yds. (v) 4,872 sq. yds.
(¢) (i) 78 sq. in.
(i1) 105 sq. in.
(iii) 8 sq. ft. 17 sq. in.
(iv) 21 sq. in.
(v) 187 sq. in.



CHAPTER 1V
PRACTICE

SIMPLE PRACTICE

32. THE cost of any number of articles at £1 each
can be written down immediately, and from the
result we can find the cost whenever the price per
article is a multiple or simple fractional part of £1.

E.g. the cost of 865 articles @ £1 each = £365;
therefore the cost of 365 articles @ £8 each =
£1,095; the cost of 365 articles @ 10/- = § the
cost @ £1 each = £182 10s. ; the cost of 865 articles
@ 8/4= % the cost @ £1 each = £60 16s, 8d., and
so on.

Again, having found these costs, we can derive
from them others for smaller prices.

E.g. the cost of 865 articles @ 1/8 cach = % the
cost @ 10/- each= £22 16s. 8d.; the cost of 865
articles @ 5d. each= } the cost @ 8/4 each, or }
the cost @ 1/8 each= £7 12s. 1d.

Similarly, by a combination of suitable parts we
can build up the cost for any price whatever, e.g. :

Ezample 1.—Find the cost of 865 articles @ 16/5
each.

Cost @ £1 cach | £365 0 0

Cost @ 10/- = % cost @ £1 182 10 0

5/-=% , 10/- 91 50
1
5
1

. ”»

» 1/ =% , 5/-| 18 50
”» =37 90 5/' L 7121
, 16/5= £299 12 1
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.33 It w111 be noted that all the fractlonal partb
have been chosen so that they have unity as their
numerators. They can therefore be obtained by
simple division, since they are contained an exact
number of times in the larger quantitics from which
they are derived. For this rcason they are often
referred to as Aliquot Parts. Fractions such as
3, §, % cte., are avoided as they would involve
multiplication as well as division.

84. The facility with which calculations are made
by this method dcpends upon the number and
suitability of the aliquot parts chosen. As a rule,
the fewer the number of parts, the more quickly
will the work be performed, though to avoid working
with awkward divisors we may find it convenient
to increasc the number of parts, if by doing so we
can obtain simpler divisors.

E.g. the aliquot parts chosen for 6/8% may be:

(a) (6/8= 1 of £1) -+ (3d. = ,5, of 6/8).

(8) (5/- = } of £1) 4 (1/8 =} of 5/-) + (d. =

;{l'o' of 1 / 8).
(c) (4/- =} of £1) + (2/6 = } of £1) + (24d. =
iz of 2/6).

Of these both (b) and (c) will be found to be more
convenient than (a), even though they include an
extra step.

85. To enable the student to choosc the most
suitable aliquot parts he should practise dividing
£1 by all its factors, then cach of the aliquot parts
so formed by its factors and so on, until he becomes
quite familiar with all amounts which arc likely
to be of use in working. .

86. Sometimes the work of calculation may be
shortened by finding the cost at a higher price
than the actual one given, and then subtracting
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an aliquot part from the result. E.g. the aliquot
parts for £3.18.4 may be either :
£3 + 10/- + 5/- + 3/4 or £4 — 1/8.
Example 2.—Find the cost of 2,756 articles @
£3 18s. 4d. each.

Cost @ £1 per article = £2,756 0 0

4
N £4 'Y 2 = 11,0-221!“*()‘6
1/8 = [, of £1 229 13 4
Cost @ £3 18s. 4d. = 10,794 6 8

37. To avoid working with unwieldy fractions
in the pence column, it is often more convenient
to work with these fractions in decimal form, or,
better still, to adopt decimals for the whole of the
shillings and pence.

For purposes of comparison the following exam-
ple is worked in the three forms side by side.

Ezample 3.—Find the cost of 78% oz. of silver plate
@ £2 6s. 73d. per oz. (Answer correct to the nearest
penny.)

(@) (%) (c)

£ s d. £ s d £
Cost @ £1 per oz. . | 78 17 6 78 17 6 78-875
2 2 2
Cost at £2 peroz.| 167 16 O |157 16 0 | 1567750
s Bf-=}of £1 , | 1914 4} | 19 14 45| 1971875
» 1/- =} of 5- 3 18 10} 3 18 10°5 3-94375
., 13d. =4 of 5/- ,, 2 9 3%| 2 9 3.56| 246484
v 1d. = g5 of 7}d. ,, 1 743 1 772 -08216

183 19 2 183 19 2-—28 183-9595

The answer correct to the nearest penny =
£188 19s. 2d.

The methods (b) and (c¢) are both preferable to
(a), and (c) is preferable to (b).
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In (b) there is no need to work to more than two
places of decimals, while in (¢) we must work to
five places to make sure that the third figure is
correct. '

ExampLEs IVa

(1) Find the cost of:

(a) 28 tons of coal @ £1 17s. 6d. per ton.
(b) 86 ,, , , @ £1 18s. 4d. ,, ,,
(C) 17 t2] 11 t2] @ £2 28' 6d sy ’”»
(d 8 , ., , @£ 18s. 4d ,
(e) 42 ,, ,, ,, @ £1 16s. 8d. ,, ,,
(H1os8 ,, ,, , @ £21s. 4d. ,
(2) Find the cost of:
(a) 17} cwts. of sugar @ £2 13s. 3d. per cwt.
(b) 13% ” ” ” @ £2 7s. 5d. ’s 5y
(¢) 57% ’» » @ £2 16s. 8d. ,, ,,
(8) What is the cost of:
(a) 387 sacks of potatoes @ 14/5 per sack.
(b) 295 b2 b2 bR @ 13/9% ”» ”
(C) 1,165 ’ 1] ’ @ 10/8% ’ ’
(4) Lind the price of:
(a) 78 pairs of boots @ 27/11 per pair.
(b) 8,000 books @ 2/8% each.
(c) 875 pairs of socks @ 2/10} per pair.
(5) What must be paid for:
(@) 415 shares @ £2 6s. 11d. per share.
(%) 878 , @ £38s.9d. , .,
(¢) 1,016 , @ £5 2s.8d. ,,

(6) Calculate the following :
(a) 87 days’ pay @ 18/11} per day.
(b) 1638 days’ pay @ 17/8} per day.
(¢) 57 hours’ pay @ 1/8% per hour.
(d) 119 days’ pay @ £1 1s. 8}d. per day.
(e) 37 hours’ pay @ 3/6} per hour.
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(7) Find the cost of
(a) 871 square yds. of lino @ 4/11} per sq. yd.
(b) 23§ ’» 1) ’» ” @ 7/8% P EY BT

(8) Use the decimal method of Example 3(c) to
work the following :

(a) 867F articles @ £12 8s. 5}d. each.
() 2,9813 ,, @ £3 17s. 11}d. ,,
(c) 2,834% ,, @ £6 18s. 51d. ,,
(d) 4,298} @ £3 12s. 10}d. ,,
(e) 2845 @ £6 18s. 9}d. ,,
(j) 315]’!'_»“ ’ @ £2 11s. S%d. ”

COMPOUND PRACTICE

38. Compound Practice is a method of finding
costs of certain quantities of material when the
price is quoted at so much per unit. In this case,
the aliquot parts are based, not upon the price as
in simple practice, but upon the unit for wlnch the
price is quoted.

Example 4.—Find the cost of 3 miles 5 fur. 160
yds. of cable at £88 15s. per mile. (Answer correct to
nearest penny.)

£ s d £
Cost of 1 mile =83 15 0 8375
3 3
Cost of 3 miles . | 251 50 |251-25
do. 4 fur. = % mile 41 17 6 41-875

do. 1 fur. = } of 4 fur. 10 9 45 10-46875
do. 160 yds. = of Lmile| 7 12 827 | 17-61863

£311 4 1-77 | 811-207

Cost correct to nearest penny = £311 4s. 2d.
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Example 5.—Find the cost of carriage on 3 tons
17 cwis. 8 qrs. 21 lbs. @ £1 3s. 6d. per ton. (Work
correct to thé mearest penny.)

L 8 d £

Cost of 1ton=1 38 6 1175

3 3

Cost of 8 tons 310 6 3:525

do. 10 cwts. =} of 1 ton 11 9 5875

do. 5 cwts. =% of 10 cwts. 5 105 29375
do. 2cwts. 2qrs. =1of 5ewts. 2 11425 | 14687
do. 1qr.=;0f2cwts.2qrs. 8-53 | -01468
do. 141bs. = 4 of 1 qr. 176 | -00734
do. 71lbs. = } of 14 Ibs. 88 | ‘00367

4 11 692 | 4°579

Correct to nearest penny = £4 1ls. 7d.

89. The above work could have been shortened
by expressing the weight as the decimal of a ton,
and working by simple practice as follows :

3 tons 17 cwts. 3 qrs. 21 lbs. = £3-896875.

Cost @ £1 per ton | £3-896875

do. 2/6 = § of £1 48711
do. 1/- = J; of £1 | 19484
£4579 = £4 1ls. 7d.

Note.—In examples such as the above, though
the working is carried to five places, the last two
figures are required only as a correction to the third
place figure, and need only be added mentally to
obtain the number to be carried forward. :

40. The method of practice can also be extended
to include examples such as the following :

Example 6.—Find the weight of 8 miles 4 fur.
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120 yds. of telegraph cable, if the weight per mile is
12 tons 13 cwis.

tons. cwts. qrs, lbs.  tons.

Weight of 1 mile = 12 13 12-65
8 3
37 19 87-95
do. 4fur.=3of1mile |6 6 2 6-825
do. 110 yds. =} of 4 fur. 15 8 7 79062
do. 10 yds. =, of 110yds. 1 121 -07187
45 2 8 45137

Note.—The decimal form of the ton can be re-
transferred mentally by reference to its money
equivalent—see para. 29.

‘187 tons = 2 cwts. 4 equivalent of 36 farthings.
= 2 cwts. 4 12 seven lbs. = 12 cwts. 8 qrs.

ExamrLes IVD

Find the value of each of the following ;

(1) 8 cwts. 2 grs. 21 lbs. @ £3 6s. 8d. per cwt.

(2) 4 tons 7 cwts. 2 qrs. 21 lbs. @ £8 5s. 0d. per
to?é) 8 qrs. 12 1bs. 8 oz. @ £3 16s. 8d. per qr.

(4) 38 miles 3 fur. 110 yds. @ £48 6s. 8d. per
ml(lg') 12 acres 8 roods 17 pls. @ £20 13s. 4d. per
aci‘g.) 6 miles 8 fur. 120 yds. @ £29 18s. 0d. per
ml(1';3) 4 miles 4 fur. 165 yds. @ £87 16s. 8d. per
m1(l§; 27 tons 8 cwts. 1 qr. 7 lbs. @ £8 6s. 8d. per
tol(ls.)) 9 cwts. 8 qrs. 14 1bs. @ £48 10s. 0d. per ton.
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(10) 3 qrs. 3 bush. 2 pecks @ 178/- per qr.

(11) 5 qrs. 2 bush. 1 peck @ 208/- per qr.

(12) 12 yds. 1 ft. 11 ins. @ 27/6 per yd.

(18) 5 yds. 2 ft. 7 ins. @ 33/9 per yd.

(14) 8 sq. ft. 111 sq. ins. @ 47/9 per sq. {t.

(15) 19 galls. 8 qts. 1} pts. @ 8/4 per gall.

(16) 2 years 146 days @ £850 per annum.

(17) If the yield per acre is 10 cwts. 2 qrs. 14 1bs,,
find the yicld for 7 acres 8 roods 80 poles.

(18) Find the weight of 6 miles 3 fur. 130 yds. of
cable @ 7 tons 12 cwts. per mile.

(19) Find the weight of 3 yds. 1 ft. 9 in. of piping
@ 17 1bs. 8 oz. per ft.

(20) Find the dividend on £763 18s. at 13/9} in
the £.

(21) Find the dividend on £6,489 13s. @ 12/7%
in the £.

(22) Find the dividend on £137 15s. 8d. @ 6/5%
in the £.

(23) Find the dividend on £94 18s. 7d. @ 3/4}
in the £.



CHAPTER V

INVOICES—FORMING A COMPANY
FOR TRADING

41. LET us imagine a class formed into a Company ;
the rest of the class will constitute the firms with
which the Company trades. It is better to form a
Company than a partnership, as the number of
partners a firm may have is limited by law ; and
it is safer, too, to form a limited company, for
should our firm become bankrupt, the members
(sharcholdcrs) of the Company will lose only the
money they put into the business, i.c. their liability
is limited. Should partners become bankrupt,
however, even their private property may be taken
to help to pay their debts.

After we have arranged for a Secretary, and
clected three or four of our number as the Board
of Directors, these officials must decide how much
capital will be necessary for our business. Suppose
they decide upon £1,000 divided into 1,000 shares
of £1 each; they must now invite applications
from intending shareholders for the number of
shares they will individually require. These ap-
plications should in each case be accompanied
by a'cheque to cover 2/6 for each share required.
After all applications are in, the directors will
meet to allot the shares. Should there have been
more shares applied for than 1,000, they will be

47
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divided as far as possible proportionally, i.c.
should 1,500 shares have been asked for, cach
applicant will get }385 = § of the number [for
which he applied. On each applicant being
notified of the number of shares allotted to him,
he will forward a further cheque, making his pay-
ment up to 7/6 for each share he is to have. He
must also be prepared to pay the further 12/6 per
share when and how the directors may decide.

Now our Company is launched, and must procure
a stock of the goods it wishes to sell. The share-
holders, who must also be the clerks, should send
orders to the firms from which they wish to buy.
These firms must send invoices for the goods they
supply drawn up in proper form. Invoices are
important documents, by which the goods when
they arrive are checked, and from which copies
arc made for the Company’s books.

42, SPECIMEN INVOICE

116, WALLBROOK,
Lonponw, E.C.
May 2, 1919.
THE COMMERCIAL CLASS CO., LTD.

Bought of A. Pupil

l o £s |d.
54 | yds. Black Serge @ 2/10 per yard i 7]13
45| ,, Blue Serge @ 3/4 per yard 710
72| ,, Calico@ 1/7 per yard 5|14
36| ,, Silk @ 3/8 per yard 6|12
1£27) 9

Per G.W.R.

The students can procure price lists from which
ideas for orders may be gained.
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43. Now the remainder of the class may send
their orders to the Company, and practice in
drawing up invoices will be afforded.

The Secretary of the Company should keep an
account of the goods bought and sold, putting
those bought on the left and those sold on the
right, thus:

GOODS ACCOUNT

Bought Sold
£ s d. £ s d.
May 1. To Brown May 8. By Row-
& Co. 17 10 lands .12 8 6
,» 10. ,, Phillips 3 15 ,, 1. | Masters
& Co. . 716

» 12, ,, Murray 8 8 6 ,, 18, , Tasker 3 3
,s 20, ,, Peters 910 6

44. At the cnd of a month an imaginary stock
may be taken, and inserted on the right-hand side.
The two sides may then be totalled, and the amount
by which the right-hand side excceds the left
will be the gross profits ' of the (‘ompany for the
month, and since this profit is made on a» capital
of £1,000, by dividing by 10 we can sce how much
that is on £100, i.c. the rate per cent.

Several exercises will be afforded by calculating
the dividend to be paid to cach shareholder.®

45. For quick calculations the following methods
will be found useful in a large number of instances,
and should be thoroughly known by the student.

To find the cost of a dozen articles.
Express the cost per article in pence—the cost

1 See § 86 for distinction between gross and net profit.

2 Numerous further oxercises may be devised by the teacher—
e.g. finding the percentage of profits on the goods sold ; balancing
a Cash Book kept on similar lines to the Goods Account ; writing
c'eques, Practice also in filing and in business letter writing
is also o>tained.

4
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per dozen W111 then be the same number of
shillings.

Examples :

Cost per article 9d. 8jd. 1/3} (153d.)
Cost per dozen 9/- 8/3 15/6

This rule can be utilised in finding the cost for
such numbers as 37 (3 dozen + 1); 99 (8 dozen +- 3) ;
Gross (12 dozen), cte., etc.

Example :

Find the cost of 59 lbs. of tca @ 2/5 per 1b.
Cost = (29/- x 5) — 2/5 = 142/7 = £7 2. 7d.

To find the cost of 20 articles.
Express the cost per article in shillings—the
cost per score will then be the same number of £'s.

Examples :
Cost per article 4/- 3/9 (33s.) £1/4/11(243s.)
Cost per score  £4 £3 15s. £24 2s. 6d.

To find the cost of 240 articles.

Express the cost per article in pence: the cost
per 240 articles will then be the same number of
£s.

Examples :

Cost per article 9d. 1/8} 18/9}
Cost per 240 articles £9  £15 10s. £165 5s.

This rule can be extended to finding the cost for
such numbers as 120, 250, 360, 960, etc.

120 articles @ 1/11} = } (£28 10s.) = £11 15s.
250 articles @ 1/6} = £1810s. + 15/5 = £19 55.5d,
960 articles @ 2/4% = 4 (£28 10s5.) = £114
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Given the cost per day, to find the cost per year
(365 days).
365 = 240 4 120 4 5.
.. cost of 865 = cost of 240 |- } cost of 240 +
cost of 5.
) £ s d
365 days @ 1/10} perday =22 5 0
11 2 6
9 3}
£33 16 91

Given the cost per day, to find the cost per year,
excluding Sundays (813 days).

313 = 240 + 60 + 12 4~ 1.

.". cost of 818 = cost of 240 + } cost of 240 +
cost per doz. + cost of 1.

£ s d

313 days @ 8/8 perday =104 0 0
0 0

5 4 0

8 8

£185 12 8

Frequent exercises must be worked on calcula-
tion of prices of goods from the price lists the
student has obtained. Either mental calculation
or the use of a minimum number of figures must
be insisted upon. The common practice of showing
every step of the working is frequently carried
too far. In calculating the price of say 854 articles
at 3/8 each, a few figures are necessary.

Thus : { 854 at 8/4, divide by 6
354 @ 8/8 = £59+ 118/- i.e.-l + 854 @ 4d., divide
by 3

= £64 18 0
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ExamprrEs Va

1. 48 articles @ 43d. 31d. 63d. each
2. 14 » @5} 103d. 1/1} ,,
3. 63 ,, @8id 2/8 4/9 "
4. 250 ,, @2id. 7. 8.
Invoices based on Price Lists.

5. Make out invoice for goods sold by Com-
mercial Class Co. Ttd. to Messrs. I'. Hall & Sons
on Junc 8, 1919: 240 yds. shirting at 8/3 per
dozen yards, 860 ditto at 10/9 per dozen yards,
120 yds. flannclette at 4/6 per dozen yds., 40 doz.
reels assorted cottons at 8/8 per dozen reels.

6. Mcssrs. Masters & Sons of Halifax receive
invoicc from T. Harrage of London informing
them that following goods have been dispatched
per Midland Railway: 8 doz. tennis racquets at
21/6 cach, 18 doz. balls @ 238/6 per doz., 28 golf
clubs @ 5/9 each, 48 crickct bats @ 19/6 each, and
5 doz. cricket balls @ 4/8 each. Make out invoice,

7. Make out invoice on behalf of Messrs. Peters
& Nelson, Bristol, to be sent to Messrs. Ritchic &
Co. of London, telling them that the following
goods have been dispatched per G.W.R.

54 quarter-lb. boxes Imperial Cigarcttes @ 15/6
per 1b.

38 1bs. Special Regal Mixture @ 12/- per Ib.

1 gross Pouches @ 3/6 each.

6 doz. Briar Pipes @ 2/9 cach.

8. The Unique Confectionery Co. purchase from
Jas. Wall & Co. the following goods :
12 1b. boxes Assorted Creams @ 2/6 per lb.
86 1b. boxes Cream Caramels @ 2/8 per lb.
18 bottles Assorted Sugar Swects @ 8/6 per bottle.
45 boxes Fancy Chocolates @ 6/6 per box.
Make out invoice.
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9. Enumerate the uses of an invoice.

10. What is wrong with following invoice? (‘orrect

if necessary.
LoNDoN,
May 30, 1019,
J. PURCHASER

Bought of Messrs. Merchant & Sons

!
|

@

le s d
38 copies Photographic Manual @ 1/6 per copy 2 176 0
12 doz. Lightning Quarter Plates @ 1/4} perdoz . | 0 /14 6
18 | doz, Laghtning Half Plates @ 2/7} per doz, 2l g 3
60 | packets *¢ (;losso ** Bromude Paper @ 9d. por pkt. | 2| 5 0
60 packets Magic Doveloper @ 4 id. per pkt . 21 5 0

10/ 89

I i L _ e R

!
[

THE CREDIT NOTE

46. It not infrequently happens in business that
after goods have been received some portion of
them have to be rcturned to the scller—perhaps
because the wrong quality has been sent, or because
those returned have been damaged in transit.
The firm sending the goods has made a copy of the
invoice in its Sales Book, and debited the account
of the buyer with the amount of the invoice.
Thesc entries cannot be altered, since in book-
keeping if corrcctions or altcrations be nccessary
they are cffected by making a compensating entry
on the Credit side of an account if the mistake be
on the debit side, and vice versa. Now the Credit
Note is sent to the firmn returning the goods to
inform them that their account has been credited
with the value of the goods returned, and that that
amount should be deducted from the invoice on
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making payment. Compare the following Credit
Note with specimen invoice.

116, WALLBROOK,
Loxpon, E.C.
May 10, 1919.

THE COMMERCIAL CLASS CO., LTD.
Credited by A. Pupil

!

45| yds. Blue Serge @ 3/4 yd.—Wrong qua.hty
12| yds. Silk @ 3/8 per yd.—Damaged . . i
i

In order that a Credit Note might be readily
distinguished from an invoice it is generally madc
out in red ink.

47. The commonest use of a Debit Note is to
correct an undercharge, or the undercasting of an
invoice, when such error is discovered after the
invoice has been sent. Its form is similar to that
of the credit note.

116, WALLBROOK,
Lonpovn, E.C.
May 10, 1919.

THE COMMERCIAL CLASS CO.
Dr. to A, Pupil

£ |s.
To undercasting of Invoice date May 2 . . ’ 1 10

Such a documecnt informs the firm receiving it
that their account has been further debited with
the amount specified, and they (the buyers) will
therefore credit the account of the firm from which
the goods were purchased.
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ExampLESs Vb

1. Messrs. ¥. Hall & Co., when receiving the
goods sent them by the Commercial Class Co. on
June 10, 1919 (scc Exercise on Invoices), find
20 yds. of shirting at 8/3 per doz. yds. have been
damaged, and the whole of the cotton sent is of
inferior quality. They return these goods, and
receive a Credit Note from the Commercial Class Co.
Make out the Credit Note.

2. The Commercial Class Co. find that the
360 yds. shirting sent was priced at 10/9 per dozen
yds. instead of 11/9. Make out the debit note they
will send to I. Hall & Sons.

Other cxercises in making out Debit and Credit
Notes may be provided by the student for himself
from price lists as suggested for invoices.

ACCOUNT SALES

48. Many firms have agents in various towns
or in foreign countrics to sell goods on their behalf.
These goods are not bought by the agent (or factor
as he is called), but he is instructed to sell them for
the consigning firm (the consignor) cither at a
specified price, or for the best price that he can
get. After the goods arc sold the factor deducts
his commission (and any out-of-pocket expenses)
before sending payment to consignor.

49. When the sale is complete the agent sends an
Account Sales to the consignor, showing the prices
realised by goods, all charges thereon, and the net
procceds, and how payment will be made.

The transaction is known as a * consignment,”
and in the consignor’s ledger cach consignment
has a separate account in order that the profit on
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each consignment may be readily seen, and such
information as the agent who obtains the best
prices, or whose charges arc least, may be found.
The following is a specimen Account Sales (A/S).

ACCOUNT SALES or THikTy Rotls oF TWEED CLOTH SOLD
ON A/C or MESSRS. SELLERS, LONDON

- |
Por gl |d | & o |d
S |
—_— - - e - - -l T R
480 | yds. Grey Tweed, . . 3/9 ! 90 |
120 | yds. Groy Tweod. . . 4/8 | 270
240 | yds. Brown I'weed . . /4 b o4 I
240 | yds. Fawn T'weed . . 4/8 I| | 56 ‘
S P \
Chargos : !
Insurance . h | '
(‘artago. . . . 1 16 b
('omunssion «o & por cenb, ! 1717 i 1813 |
Net Proceeds . . g £218 7!
Remitted per cheque P o

BRISTOL,
June 14, 1919,
P. HaAzerLtoN & SONs.

ExamrLESs Ve

Note.—To calculate the 5 per cent. commission,
take '5th of gross cost of goods, i.c. 1/- in the £.

1. T. Howard & Co. sent on consignment to their
agent H. Ficld of Newcastle the following goods :
On June 10, 1919, they rcceived an account
sales, showing that 48 volumes Southey’s Life of
Nelson had been sold at 3/6 per volume, 84 complete
cditions of Dickens at 15/- per sct, 120 complete
Shakespearc at 10/6 and 100 complete Waverley
Novels at 17/6 per sct. The charges on the con-
signment were 5 per cent. commission for agent,
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14/- for carriage, and 15/- for insurance. Make
out A/S showing net procceds.

2. Paul Fletcher & Sons sold on consignment
for ¥. Harris & Co. the following . 240 pairs broguc
shoes at 24/- per pair, 180 pairs marching boots @
40/- per pair, 160 pairs leather leggings at 21/- per
pair. The charges deducted were 5 per cent.
commission, carriage £2 10s., storagc £1, insurance
18/-. Make out A/S showing valuc of cheque
P. Fletcher must send to I'. Harris & Co.

3. H. Jarvis, a cycle agent, sold on behalf of the
Cyclone Cycle Co. the [ollowing: 64 standard
cycles @ £12 10s. cach, 24 path-racers at £10 each,
and 20 special cycles @ £15 cach. Jarvis’s com-
mission was 5 per cent. on amount realised. Charges
were : carriage £4, storage £3, insurance £2 10s.
Make out A/S sent by Jarvis.

4. T receive a consignment of goods from T.
Herd & Co., which I disposc of as follows: 36
lounge chairs at £5 10s. each, 12 occasional tables at
£2 10s. each, 1 doz. overmantels @ £4 10s. each,
various pictures £56.

My commission on the sale is 5 per cent., beside
which I deduct the following charges insurance of
goods £1 10s., carriage £4, storage £2 10s. Make
out the A/S I send to T. Herd.



CHAPTER VI
AVERAGES

50. Tuk following list gives the value of the annual
profits made by a certain firm for the ycars 1911-17 :
. It will be scen from the list
1911 . £80,166 {hyt the figures fluctuate from
1912 . 77,749 year to year, so that it is im-
1918 . 76,801 iple to take any individual
1914 . 60,452 year a5 giving a correct indica-
1915 . 62,797 {jon of the firm’s prosperity.
1916 . 105,840 By adding together the whole
1917 . 108,518 of the profits for a period of
7)571,823 years, however, and dividing
£81,689 the total by the number of years
E— concerncd, we obtain what is
known as the Mean or Average profits for that
period. Good and bad figures thus grouped
together counteract each other, so that we avoid
the danger of being misled by those of exceptional
value.

In the above list the Average Profits for the
seven years 1911-17 is £81,689.

51. The principal of averages is usually applied
wherever records are kept of continually fluctuating
figures, such as occur with regard to Temperature,
Rainfall, Death Rate, Costs, Sales, Speeds, etc.

Example 1.—The accompanying table gives
the Birth Rate and Death Rate for the ycars 1906~
16 inclusive.

68
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irths.  Deaths. (a) Find the Average Birth
(per 1000 population) - pote for the 5 years 1912-16.
1906 . 27°0 157 “potal Births per 1,000,
1907 . 263 154 1912-16 = 115 -4.
1908 . 26-6 153 ‘. Average per 1,000 =
1909 . 257 150 4,5 = 231 ’
1910 . 250 140 ° )
1911 . 244 14-8 N.B.—In finding the aver-
1912 . 24-1 138-8 age of numbers which vary
1913 . 241 14-3 only slightly—and have cer-
1914 . 239 14-4 tain figures in common—we
1915 . 222 156 can save time by finding
1916 . 21-1 146 the average of the varying
figures only, adding in the
common figures at the end. This often enables
the work to be performed mentally. Working the
above cxample in this manner, we see that cach
number contains 20. Ignoring this and finding
the average of the remainder, we get :
Average = 17 = 3.
.. Total Average = 20 + 3-1 = 23-1. °
(b) Find the average Birth Rate for the 5 years
1906-10.

Note each figure contains 25, adding the cxcess
in each case:
Avcrage = 25 + %° = 261,

Ezample 2.—Siz horscs were sold so as to yield
an average price of £88 10s. per horse. If the prices
Jor the first five were £50, £28 10s., £38, £42, £35,
what was the selling price of the sizth horse ?

£ s d
Total price realised = £38 10s. x 6 = 231 0 0

Price for 5 horses = £50 4 £28 10s. -
£33 4 £42 + £35 = . . . 188 10 O

.. price of sixth horse = . £42°10. 0
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Exanrres VI

(1) The annual profits for a certain Company
for the ycars 1914-18 were as follows : £115,223,
£160,307, £124,816, £153,103, £157,195. I'ind the
average annual profit for the period.

(2) In the example given in para. 50, find
the average profit for the five ycars 1911-15, and
compare with that for the five years 1913-17.

(8) ¥ind the average annual profit made by a
firm for the five years 1914-18, if the following werc
the individual annual profits: £7,112 8s. 3d.,
£5,917 6s. 6d., £12,253 7s. 6d., £12,724 ds. 6d.,
£16,306 7s. 1d.

(4) In the example (1), para. 51:

(¢) Find the average births per 1,000 for the

cars 1907-16 inclusive.

(b) Find the average deaths per 1,000 for the
years 1906-10 inclusive.

(¢) Find the average deaths per 1,000 for the
years 1912-16 inclusive.

(d) Find the average deaths per 1,000 for the
ycars 1907-16 inclusive.

(5) In the example given in para. 19, column (a):

Find the average imports for the five years
1913-17.

(6) Nine readings on a temperature card were as
follows :

59-7°, 58-5°, 61:3°, 57-8°, 62:9°, 60-8°, 61-4°,
60-2°, 59-8°.

A tenth reading was obscured, but the average
of the ten was given as 60-5°.  What was the tenth
reading ?
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(7) The daily earnings of a workman for 1 week
(6 days) were : 19s. 8d., 17s. 8d., £1 0s. 6d., 17s. 5d.,
18s. 3d., £1 1s.

(a) What was his average daily wage ?

(b) At this rate what would be his annual in-
come (813 days) ?

(¢) If his wages for the first five days of another
weck were 18s. 4d., 17s. 6d., £1 0s. 5d., 18s. 6d.,
£1 1s. 6d., what must he carn on the sixth day in
order to keep to his average ?

(8) The following prices were realised at a sale
of horses: £108, £92, £86, two at £75 each, £140,
six at 80 guineas each. What was the average
price per animal ?

Five more horses were then sold, bringing the
average price up to £100. What was the average
price of these horses ?

(9) A firm kept the following figures relating to
three of their motor delivery vans. TFill in the

blank columns. ,
e g = — e .
. Annual Cost Annual | Av.Cost | Av.Cost

Capacity. 0; !lunnlg?,;. Mﬂ::ge. \ p(:‘ mi(;e. { mile pci t%‘::.
R _ . i -

£ s d |

2 tons 227 10 0 12,000 ’ |

30 cwts, 178 6 0 10,000 )

1 ton 169 15 0 10,000 ,

|

(10) The average price of wheat per quarter for
the years 1910-17 inclusive was respectively : 81/8,
31/8, 34/9, 31/8, 84/11, 52/10, 58/5, 70/8. Find
the excess of the average price for the last four
years over the average price for the first four years.

(11) The average population of a scaside resort
for the whole year was 11,900. For the months
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Novembcr to March mcluswe the town had its
normal population. The remaining monthly
averages from April to October were respectively,
11,400, 12,200, 12,800, 13,400, 14,400, 12,200,
11,400. What was the town’s normal population ?

(12) A person measured the length of a road in
paces. Four different attempts gave 1,037, 1,044,
1,065, 1,058 paces. He then paced a distance of
100 yds., four attempts giving 112, 114, 110, 116
paces. By taking the average of both sets, calcu-
late the length of the road in yards,




CHAPTER VII

CONTRACTED MULTIPLICATION AND
DIVISION

52. BesiDES calculating costs by the method of
Practice as shown in Chapter IV, we can, by
decimalising both measures and money, use a
method of direct multiplication. The ordinary
processes of multiplying involve a large number
of unneccssary figures, which are, however, avoided
by the use of the contracted form of working
shown below, e.g.:

Example 1.—Find the cost of carriage on 14 tons
6 cwts. 3 qrs. 7 lbs. @ £1 2s. 9d. per ton.

14 tons 6 cwts. 8 qrs. 7 1bs. = 14-340625 tons.

£1 2s. 9d. = £1-13875.

(a) Ordinary Method (b) Contracted Method
14-3406/25 14-3406/25
_1:1875) _1-1875)
14-3406(25 14-3406

1-4340|625 1:4341
+4302(1875 4302
-1003(84375 1004
10071/708125 - 0072

£1§'31 24/609375 £16'312§
= £16 6s. 8d. £16 6s. 3d.

In working the above it must be remembered
that the cost of carriage will be sufficiently accurate
63
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if quoted corroct to the noareet penny—whlch ac-
curacy will be ohtained if the decimal in the pro-
duct is correet to the third place.

In (a), therefore, we need only have worked as
far as the fourth decimal figures, and could have
dispensed with those to the right of the vertical
line—provided we made a correction on account
of their omission. The method by which the work
is performed is shown in the contracted form (b).

58. Contracted Multiplication.

Since no figures are required in the working
beyond the fourth decimal place, each digit of the
multiplier should begin multiplying the top line,
so that the right-hand figure of its product rests
in the fourth place, c.g. :

The 1 unit begins to multiply at the 6 (4th
place fig. x units = 4th place fig.).

The 1 tenth begins to multiply at the 0 (3rd
place fig. x 1st place fig. = 4th place fig.).

The 3 begins to multiply at the 4 (2nd place
fig. x 2nd place fig. = 4th place fig.).

The 7 begins to multiply at the 8 (1st place
fig. x 8rd place fig. = 4th place fig.).

The 5 begins to multiply at the 4 (units place
fig. x 4th place fig. = 4th place fig.).

From this it is seen that as each successive figure
of the multiplier moves one place from left to right,
so the figure at which to commence multiplying
on the top line moves onc place from right to left.
Therefore having fixed the first starting-point,
the others can be obtained by ticking off each
figure, as used.

54. To ensure the answer being correct to the
third decimal place, the fourth place figure should
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1tbelf be coucctul on account of the fifth place
figure. This can rcadily be done by multiplying
the next right-hand figure, and simply bringing
forward the required digit from the product, c.g. :

In the 4th line of the working, the 7 commences
multiplying at the 3, but a correction is made
on account of the right-hand figure 4.

Mentally: 7 x 4 = 28. DBring forward a 3.
(This is more correct than 2.)

55. De Morgan’s Method.

This is the same as the above, save that the
multiplier is reversed, and written with its decimal
point omitted undecrneath the multiplicand, so
that its units figure is in the last decimal place
required in the working.

The above example worked in this manner would
be as shown :

(a) Since the working is to be car-

14-310625  1icd to four decimal figures, the units

57811 figurc of the 1-1875 is written under-
143406 neath the fourth place figure of the
14341 top line, and commences to multiply
4302 at this figure. Simiiarly, by reversing

1004 the remaining figurcs of the multi-
72, pliecr they will now be under the
£16-3125 respective figurcs at which they
- should commence to multiply. The
reason for this is obvious if we compare the
working with that of para. 52.
(b) All products must commence from the 4th
place.
(¢) The decimal point is not required until the
end, when thc necessary position can be counted
off.

5
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Fwample 2.—Find the cost of 306 857 tons @
£29-384 per ton. (Correct to the mearest penny.)
306-857 Note.—
48392 («) Working to four places, the
6137 1400, 9 units is placed under the 4th

2761 7180/ placc.

gi (5)22(13 (b). The 2 commences to
12974 multiply at the figure above it,
- 22 so that there are two eiphers
9’019__2?9__1' before it multiplies the 7.
= £9016 13s. 9d.

Example 3.—Find the cost of 2963-88 cuwis.
@ £487 per cut.  (Correct to the nearest penny.)

2,063°88. . (@) The units figure would have

784.| been placed under the 4th decimal

1,185 5520 place, so that the 4 is written in

937 1104| the 3rd place.

20 7472| . (b) Though therc are no digits

£1.443-4006] M cither linc actually in the 4th

M S place, the results are still written

=£1,443 8s. 2d. from this position.

IKxanmrLes VIla

Work the examples in Ex. IVDh by the above
mcthod of contracted multiplication (correct to
the nearest penny).

56. Contracted Division.—Consider the following
example :

The annual output of coal in the British Isles for
the year 1912 was 264,595,395 metric tons. If the
nuinber of persons employed in production was
1,072,893, find the average ouiput per person.
(Correct to the nearest tom.)

By the ordinary methods of division the working
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is as shown under (a). This is not only long and
cumbersome, but also contains many figures which
have no bearing upon the answer. Thus, all figures
to the right of the vertical linc could be omitted
without affecting the accuracy of the result. For
this and similar examples, therefore, we arc led
to adopt a contracted method of division, such as is
shown under (b), where all superfluous figures arc

omitted.
(a) (d)
: 24-6'8|
1-072393)264-5.95395(246°7 1°072393)264-6
2144786 2145
50111679 501
4289572 429
72121075 72
64/34858 64
71867170 '8
71506751 8
360419 .
Correct to nearest ton = Correct to ncarest
247. ton = 247.
57. The method of procedure is as follows :
(Generally) (In the above Ezample)

(1) Write the Divisor 8o The old Divisor 1,072,393 is
that there is one figure to the | re-written as 1-:072393 by
left of the docimal point—and | moving the decimal point 6
alter the Dividend accordingly. | places to the left. The same
process alters the Dividend
from 264,595,395 t0264-595395.

(2) Find one more figure in The answer is required cor-
the Quotient than is actually | rect to the nearest ton, there-
required in the answer. fore the quotient is obtained

to the first decimal place.

(3) Retain only as many Only the first decimal figure
figures to the right of the | of the Dividend nced be kept.
decimal point of the Dividend | This is corrected from 5 to 6
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as are required to the right of
the decimal point in the
Quotient ; if necessary, correct
the last figure retained.

(4) By a trial division deter-
mine the value of the first
figure of the Quotient, and
write it in its correct position
above the Dividend. Now
find the number of figures still
required in the Quotient, and
in the Divisor count off and
retain the same number of
figures after the decimal point
—cancelling the remainder.

(5) After each division cancel
the right-hand figure of the
Divisor—retaining it mentally,
however, when multiplying to
seo if there is any figure to
carry forward.

OF BUSINESS
on account of the omtted
figures.

A trial division gives 2
hundreds as the first figure.
Writing this above the hun-
dreds figure of the dividend, it
is seen that there are 3 more
figures in the Quotient still to
be found. Counting off this
number after the decimal point
of the Divisor, we rotain the
1072 and cancel the 393.

In the multiplication of
1072 by 2, we multiply the
cancelled 3 montally, Though
this does not actually givo a
figuro to carry forward, the 6
is greater than half value and
1 must be brought forward.

Example 4.—1In 1911 the value of the Total Im-
ports into the United Kingdom was £680,157,527.
How much did this average per head if the population
was 45,221,615 2 (Work correct to the nearest penny.)

15-0405

45241 ¢15)68-0158
452216

22 7942

22 6108

T 1884

1809

o5

23

Correct to the third
decimal place =
£15-041°

(a) Since the decimal point is
moved scven places to the
left in the Divisor, it must
be similarly moved in the
Dividend.

() The answer is required
correct to
figures, so that four figures
should be obtained after the
2| decimal point in the Quoticnt ;
thereforconly fourfigures need
be retained after the point in
the Dividend.

threc decimal
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.". average per head, (¢) The 7, being thus the last

correct to nearest figure retained, is corrected

penny =£15 0s. 10d. to 8 on account of the 5
following.

ExampLes VIIb

Supply the figures required in the following
examples hy working with the Contracted Method
of Division.

(1) In the columns below, find, correct to the
ncarest ton, the average output of coal per person
cmployed.

. | Av. Output

Country. Output in Metric Tons, No. of ’ersons Employed. r Person.

v 1903 1912 1903 JISTRRE pohelety
1) British sles 234,030,784.264,595,395 828,968 | 1,072,393 l
)) Franco . | 34,906,418 41,145,178|167,213! 202,365 |
}) German ’ ,
Empire . |162,457,253 | 255,810,100 | 522,823 | 718,673 i
DUSA . [324,191,615 | 484,864,901 | 566,260| 722,622 |
1 1 ! |

(2) From the figures below find, correct to the
ncarest penny, the average receipts per train
nile,

Total Goods Total Goods Av. Receipts per

Receipts Mileage. ‘I'rain Mile.
— A._._.' —_ ——— ———
(a) 1903 . £55 l l millions | 16163 millions
(b) 1913 | £66 " 161-68 »

(8) The figures below give the valuer of the
mineral output and the population of certain
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countries in 1910.

population.

Country, Value,
(a) US.A. .
(b) UK., . . | £140 ,
(¢) British Empire | £253 ,,
(d) Germany £129 v

Population,

£411 millions | 91,972 thousands

45,370  ,,
435,000
64,925 .

Find the value per head of
(Correct to the ncarest penny.)

Av. Value
per Head.

(4) Find to the nearest unit the average number
of people per square mile.

Country.

(a) India
(b) England
(c) Wales
(d) Scotland
(e) Ireland

1

| 1,802,677
| 50,866
. 7,474
.1 29,798
| 32,686
!

Area in Sq. Miles.

Population
in 1911,

315,086,372
34,038,537
2,031,955
4,760,904
4,390,219

Av. No. per
Sq. Mile,

(5) Calculate the population of the United
Kingdom by means of the following figures.
(Work correct to necarest 100,000.)

Exports of United Kingdom.

| .
| Total Vel Popgeien Fopulation.
I £ £ s d |

(a) 1907 | 426,035,083 | 91410 |

(b) 1908 377,103,824 | 811 0 |

(c) 1909 | 378,180,347 | 8 911

() 1910 430383772 | 011 8

(e) 1011 | 454,119,208 | 10 0 7




CIHAPTER VIII
THE METRIC OR DECIMAL SYSTEM

58. IN the Metric System of Weights, Mcasures,
and Coinage, when we count from one we introduce
a new unit or term on reaching ten, another on
rcaching one hundred, and so on. How much
more easy would our calculations be if 10 inches
made onc foot, 10 feet one yard! This system,
to which we are so accustomed in ordinary notation,
and which probably originated in early times from
the use of fingers in counting, has been adopted
in many countries, thereby simplifying all arith-
metical processes connected with weights, measures,
and moncy.

59. The metric system is so called because all
the units of its weights and measures are based
upon the metre. Another advantage of the system
is the use of prefixes common to all the tables.
Thus in the long measurc the unit is the metre,
which is divided into tenths, hundredths, thou-
sandths, called respectively the decimetre, centi-
metre, and millimetre, the prefixes used being
derived from the Latin words mcaning ten, hundred,
and thousand. The measures greater than the
metre are the Dekametre, the Hectometre, and the
Kilometre (from the Greek words meaning 10, 100,

u
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and 1,000), 10, 100, and 1,00 metres respectively.
The table thus is.

10 millimetres 1 centimetre, written mm., cm.

10 centimetres == 1 dccimetre, v dm.
10 decimetres = 1 METRE, . m.

10 metres = 1 Dekamectre, v Dm.
10 Dckametres = 1 Iectometre, Hm.
10 Hectometres = 1 Kilometre, »s Km.

These prefixes are common to all weights and
measures. The unit of weight is the gramme, which
is the weight of a cubic centimetre of water at 4°
Centigradc; a litre, the unit of capacity, equals a
cubic decimetre.

Examrres VIIIa

1. Construct the table of weight.

2. Construct the table of capacity.

3. Reduce to metres, 5 Km. 4 Hm. 6 Dm. 3 m. ;
4 Km. 8 Dm.

4. Reduce to millimetres, 70 m.; 4 m. 3 dm. 2 em.
5. Reduce to centilitres, 4 K1 8 HI. 9 D1. 7 1. 8 dl.
4 cl.
Reduce to decigrammes, 8 Kg. 4 Dg. 9 g. 5 dg.
How many mctres in 8,179 mm. ?
How many kilometres in 4,179,547 mm. ?
Reduce 78,965 decigrammes to kilogrammes.

erEe

60. The English cquivalents of the units of the
metric system are.

1 metre = 39-37 ins.
1 gramme = 035 ozs.
1 litre = 1-76 pints.
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A better equivalent to 1cmember than that of
the gramme is—

1 Kg. = 22 lbs.

Examrres VIITD

1. Give the English equivalents of 1 dm., 1 cm,,
1 mm, in inches.

2. Give the English equivalents of 1 Dm., 1 Hm,,
1 Km. in yards.

8. Give the English equivalent of 1 dl. 1 cl. in
pints.

4. Give the English equivalent of 1 KI. in bushels.

5. Which is the greater, and by how many yards
(to nearest yard), 1 Km. or 1 mile ?

6. Express 1 Km. as the fraction of a mile. To
what fraction with one figure as numerator and
denominator is this approximately equal ?

7. In expressing heavy weights a metric tonne
(= 2,205 lbs.) is used. How much is this less than
an English ton ? Express the metric tonne as an
approximate simple fraction of the ton.

8. Express one English quarter (capacity) as the
approximate fraction of a Kilolitre.

9. Express 5 cwt. 8 qrs. 14 Ibs. in Kg. (to nearest
unit).

10. How many metres are there in a mile ?

11. Which is the greater, and by how much (in
pints), 8 Hl. 8 DL. 7 1. or 28 bushels, 8 pecks, 1
gallon, 2 quarts ?

12. How many Kg. in 8 cwt. 3 qrs. 8 lbs ?

61. Metric Measures of Area and Volume.—We
know that in measuring area of a square we multi-
ply the number representing the length of the side
by itself. Thus if the side of a square be a foot
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in length, it contains one square foot or 12 x 12
square inches.

Similarly, in the metric system the number of
square decimetres in a square metreis 10 x 10 =100,
and the table proceeds in hundreds, thus:

100 sq. mm. =1 sq. cm.
100 sq. em. =1 sq. dm., cte.

.
The unit of square measure is the * are,” which
equals 100 sq. metres. The hectarc (10,000 sq.
metres) is also used. Areas are, however, generally
quoted in terms of the square metre. The unit of
Cubic Measure is the cubic metre (sometimes called
the stere) = 10 x 10 x 10 cubic decimetres.

ExamrrLEs VIIIe

1. Construct the tables of squarc and cubie
measures.
2. Express in square metres :

(a) 4-865 squarc hectometres.
(b) 5,678 square decimetres.
(¢) 0-056 squarc kilometres.
(d) 87,364 square centimetres.

8. One acrc contains 4,840 sq. yds. How many
sq. metres does it contain, to nearest unit ?
4. Express in cubic metres:

(a) 5718 cubic hectometres.
(b) 85,650 cubic decimetres.
(¢) 00465 cubic kilomctres.
(d) 417,165 cubic centimetres.

5. A cubic centimetre of water weighs 1 gramme.
What is wcight of 1 cubic decimetre ? Thence
show relation between 1 litrec and 1 Kg.
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6. How many kilograms of water are there in a
vessel containing 5,370 cubic centimetres ?

62. Dectmal Coinage.—The coinage of France has
for its unit the franc. The centime is ) th part
of a franc.

The value of the franc in English money is nor-
mally about 93d. or £1 = 25 francs 22 centimes,
written fr. 25-22.

ExamrLeEs VIIId

1. Make out an invoice :
Adolphe et Cie have sold to M. Arnaud Pincer
the following :

32:5 Kg. prunes @ 1 fr. 20 per Kg.
20 Kg. chocolate @ 4 fr. 25 per Kg.
45 litres wine @ 4 fr. per litre.

72 Kg. colffee @ 5 fr. 10 c. per, Kg.

2. What is the value of 765 fr. 25 c. in £ s. d.
(£1 =25 fr. 22 ¢c.)?

3. What is value of 7,416 fr. in £ s. d. ?

4. Find value of £79 18s. 10}d. at same rate
in francs.

5. An English price list marks certain goods at
18s. The same article is marked in a French
cataloguc at 22 fr. Which is cheaper, and by how
much to nearest penny (£1 = 25 fr.) ?

6. A French firm offers goods at 215 frs., an
English firm at £8 17s. 6d. If carriage of goods
from France costs 5 frs., what should I gain by
buying from France (£1 = 25 fr.) ?

7. Taking 1 fr. = 94d.,,1 metre = 89} ins.,
1 Kg.= 2} lbs.,, 1 litre = 1} 7pints,’" find (a) by
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what factor should we multiply shillings per yard
in order to convert the price to franes per metre.

Method : 1s. per yd. -= 3" for 1d.

. 1 metre costs 3g%d

— .Ei% francs = E}E 2
= 8x9} T 3x3% 19
236

= f’ii = 1-88.

(b):By what factor should we multiply franes
per metre to obtain shillings per yard ?

(c) By what factor should we multiply francs
per Kg. to convert to shillings to per Ib. ?

(d) By what factor should we multiply pence
per 1b. to convert to francs per Kg. ?

(¢e) By what factor should we multiply francs
per litre to convert to pence per pint ?

(f) By what factor should we multiply pence
per pint to convert to franes per litre ?

8. By using above factors, give costs of following
in francs per metre. 3/6, 2/8, 7/10, 12/5, 19/6,
£1 4s. 7d. per yd. )

9. Give costs of following in shillings and pence
per yd.: 8 fr., 8 fr. 50 c., 1 fr. 20 c., 12 fr. 25 c.,
10 fr. 10 c. per metre.

10. Give costs of following in shillings and pence
perlb.: 2fr. 70 c., 4 fr. 75 c., 9 fr. 20 c., 24 fr. 15 c.
per Kg.

11. Give costs of following in fr. per Kg.: 8d.,
1/6, 5}d., 8/2 per lb.

12. Give costs of following in franes per litre :
7d., 3/4, 63d., 1/4 per pint.

18. Give costs of following in pence per pint :
9 fr., 2 fr. 50 c., 1 fr. 75 c., 19 fr. 40 c. per litre.



CHAPTER IX
RECTANGULAR AREAS AND VOLUMES

63. Tue simplest form of surface from the point
of view of mcasurement is the rectangle. This is
the shape usual to the floor and walls of a room,
the pages of a book, doors, windows, etc.

By dcfinition, a rectangle is stated to be a four-
sided figurc with all its angles right angles. TFrom
this it can casily be shown that its opposite sides
arc equal. Its arca, ¢.e. the number of square
inches, square feet, cte., which it contains, is found
by multiplying the number of lincar units in its
length by the number of linear units in its breadth,
or, as it is usually written :

Area of a Rectangle = Length x Breadth.

64. When making calculations, care should be
taken that both length and breadth are expressed
in terms of the same linear unit ; thus, both should
be in feet, or in inches, or yards, and so on. The
resulting area will then be expressed in terms of
the square unit, e.g.: A rcctangle 9 ins. long by
8 ins. wide has an area of (9 x 8) = 72 sq. ins.
The same dimensions expressed in feet would give
area = (§ x §) = } sq. ft. These results are the
same since 72 sq. ins. = } sq. ft.

65. If the area of a rectangle and the length of
one side are known, the length of the other side
can also be determined, thus :

Area Area
Length = Broadth Breadth = Length’

1
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Example 1.—Find the area of a roll of wall-paper
12 yds. long by 27 ins. wide.

Arca = (12 x §) = 9 sq. yds.

Example 2.—Find the length of a piece of carpet
if its area is 250 sq. ft. and its width s 30 ins.
250
Length = 2%
Ezxample 3—Find the cost of staining « border
18 ins. wide round a rectangular room of length
20 fi., breadth 15 ft. Cost of staining, 6d. per
sq. yd.
Length of the unstained part = 20 tt. less twice
18 ins. = 17 ft.
Breadth of the unstained part = 15 ft. less twice
18 ins. = 12 ft.
Area of whole room = (20 x 15) = 300 sq. ft.
Area of unstained
portion = (17 x 12) = 204 sq. ft.
.. Area stained = (300 — 204) = 96 sq. ft.

96 X 6
. Cost = 5

= 100 ft.

pence = 5. 4d.

66. In the laying of a floor, joincr’s work is
measured in terms of the square of 100 supcrficial
feet. The number of floor boards required depends
both upon the dimensions of the boards and the
manner in which they are laid, c.g. a square of
flooring may require either 12}, 124, 13, 13}, or
14 boards if laid with 12 ft. deals, while 17 or 18
are necessary if 12 ft. battens are used.

Example 1.—How many boards are required to
cover a floor 20% ft. long by 15} ft. wide, calculating
12} boards per *“ square” ?
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41 63
Area of room =(-2» X Z)sq. ft.
41 x 63
.. No. of s g — o
0. OI squarcs 3% 100
and no. of boards = 41 x 63 x 12}
8 x 100

The above is set out in three lines to show the
steps in the reasoning. In working it could have
been sct down immediately in one line, thus:

1
» Y o
No. of boards = 42—1— x bfx ;gé’ = 41 % %: = 41.
8

N.B.—The correct arithmetical answer gives
40%} boards, but as 41 are actually required, the
fractional portion is counted as an cxtra board.
Unless otherwise asked for, all problems similar
to the above in this book should be dealt with in
the same manner.

Exzample 2.—Find the cost of panelling @ ceiling
46 ft. 8 ins. long by 31 ft. 8 ins. wide at 8s. 6d. per
panel, each panel being 28 ins. long and 20 ins. wide.
Arca of ceiling = (46% x 31%) sq. ft.

Area of cach panel = (2} x 1%§) sq. ft.

463 x 813 140 x 95
2kx 138  7x5 = 380

. Cost = 8s. 6d. x 380 = £66 10s.

No. of panels reqd. =

ExamrLes IXa

(1) Find the area of the following ficlds in acres
and sq. yds. if their lengths and breadths are
respectively :

(a) 190 yds. 121 yds. (c¢) 214 yds. 185 yds.
(b) 150 yds. 84 yds. (d) 98 yds. 57 yds.
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(2) How many floor boards are required for the
following rooms ?—

(a) Length 32 ft., width 16 ft. 4 ins., allowing 13
planks per 100 sq. ft.

(b) Length 15 ft., width 12 ft. 6 ins., allowing 13
planks per 100 sq. ft.

(c¢) Length 18 ft., width 14 {t. 9 ins., allowing 12}
planks per 100 sq. ft.

(d) Length 22 ft. 8 ins., width 4 ft. 6 ins., allowing
14 planks per 100 sq. ft.

(e) Length 12 ft. 9 ins., width 9 ft. 6 ins., allowing
18 planks per 100 sq. ft.

(8) The roof of a grcenhouse is 50 ft. long by
10 ft. 6 ins. deep. Find the cost of glazing it, if
the glass is 57s. 6d. per 100 sq. ft. (allow }th for over-
lapping). (Answer correct to the nearest shilling.)

(4) Pavements 5 ft. 9 ins. widc are to be laid along
both sides of a road 128 yds. long. Find the cost
of paving at 2s. 8d. per sq. yd.

(5) A vestibule 8 ft. 6 ins. long by 6 ft. 9 ins. wide
is laid with tiles each 4 ins. by 8 ins. Find the total
cost at 1s. 10d. per dozen tiles.

(6) Three ornamental gardens each 50 ft. long
by 40 ft. wide are contained in a courtyard 80 yds.
long by 80 yds. wide. How many paving stoncs
2 ft. 6 ins. long by 20 ins. wide are required to cover
the remainder of the yard ?

(7) A field 150 yds. long by 95 yds. wide is to
be cut up into 60 cqual allotments. What rent
should be charged for each at the rate of £5 10s.
per acrc (correct to ncarest penny) ?

(8) What is the largest number of cards 6 ins.
long by 8% ins. wide which can be cut from a sheet
40 ins. long by 25 ins. wide ? How many sq. ins.
waste will this leave ?

(9) The maximum dimensions permissible for a
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football field arc 130 yds. by 100 yds., the mini-
mum 100 yds. by 50 yds. Find the differcnce in
price of rcturfing one of maximum and one of
minimum size, if turfs measurc 18 ins. by 10 ins.
and cost 11s. 3d. per 100. °

(10) A garden 150 ft. long by 80 ft. wide con-
tains a central flower-bed 30 ft. long by 20 ft.
wide, around which is a path 8 ft. wide. Find the
area of (a) thc central flower-bed, (b) the path,
(¢) the remainder of garden.

(11) In an athletic ground the following pitches
were returfed at a cost of £800 : two, cach 120 yds.
long by 80 yds. wide; one, 100 yds. by 80 yds. ;
and one 100 yds. by 60 yds. Find correct to the
ncarest penny the cost of turfing per sq. yd.

(12) Find the number of tiles each 15 em. by
10 cm. required to pave the floor of a vestibule
5-5 metres long by 2:3 metres wide.

(13) Find the cost of painting a wall 12-4 metres
long and 2-3 metres high at 4 frs. 75 centimes per
sq. metre. »

Express the result in £ s. d., given that £1 = 29-3
francs.

(14) Find the cost of returfing a lawn 20 metres
long by 10-5 metres wide with turfs each 45 cms.
by 80 cms., given the cost of turfs is 24 fr. 75 c.
per 100.

(15) The price of a building plot 30 yds. long
by 25 yds. wide is £874. Express this rate in
terms of francs per hectare, given that £1 = 28-7
francs.

67. Area of the Walls of a Room.—In finding the
area of the walls of a rcetangular-shaped room,
we can, instead of taking the area of each of the
four walls separately, imagine them to be unfolded

6
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and laid out flat so as to form onc long rectangle,
the length of which is cqual to the perimcter of
the room, i.c. the total distance round it. We
can, therefore, write as follows :

Area of the four walls = perimeter of room x
height of room.

Since opposite walls have the same length—

perimeter = 2 x (length - breadth).

Ezample 1.—Find the area of the walls of a
room of which the dimensions are: length 18 ft. 6 in.,
width 15 ft. 6 in., height 10 fi.

Perimeter = 2(18% + 153) = 68 ft.
Hcight =10 ft.
. Area = (68 x 10) = 680 sq. ft.

68. Papering the Walls of a Room.—In cstimating
the amount of paper required to cover the walls
of a room, allowance must be made for the space
occupicd by doors, windows, fireplace, etc. Wall-
papers are sold in rolls 12 yds. long and generally
21 ins. wide, giving an arca of 7 sq. yds. per roll;
so that, knowing thc number of sq. yds. to be
papered we can obtain the number of rolls required
by dividing by 7. Matching the pattern in adjacent
strips causes a certain amount of waste, for which
it is usual to allow one roll for about every ten used.

Example 2.—If the room in Example 1 contains
a door 7 ft. by 4 ft., a window 8 ft. by 6 fi., and a
fireplace 6 ft. by 4 fi. 6 in., find the cost of papering
at 5s. 6d. per roll (12 yds. by 21 in.). Allow one roll
Jor waste.

Area of walls = 680 sq. ft.
Arca of doors, cte. = (28 + 48 + 27) = 103 sq. {t.
.. Area to be papered = 577 sq. ft. = 64 sq. yds.
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Area of 1 voll = (3§ x 12) = 7 sq. yds.
1
.*. No. of rolls = §;7—" +1 =11.
.. Cost of papering = 5s. 6d. x 11 = £3 0s. 6d.

69. Floor coverings.—

Ezample 3.—What length of linoleum 2 yds. wide
is required to cover the floor of a room, the dimensions
of which are: length 20 ft. 6 ins., width 18 fi.?
Allow 1% yds. for waste in fitting.

Arca of room = z0P1% sq. yds.
= 41 sq. yds.
Area of 1 yd. of lino = (1 x 2) sq. yds.
.. No. of yds. required = 4 = 204.
Adding 1} yds. waste, total = 20} + 13 = 22
yds.

Ezample 4.-—The centre of a carpet is formed by
sewing together siz strips each 20 ft. long, cut from
aroll 80 ins. wide and costing 7s. 9d. per yd. A border
18 ins. deep is then fitted round the whole. If the
cost of the border is 5s. 6d. per yd., find the tolal cost of
carpet used, allowing 2 yds. of centre and 1 yd. of
border for waste in matching.

Dimensions of centre of carpet :

Length = 20 ft.
Width = (2} x 6) = 15 ft.

Dimensions of whole carpct :

Length = (20 + 8) ft. = 23 ft.
Width = (15 + 3) ft. =18 ft.
.. * Length of border = 2(28 + 18) ft.
= 82 ft.

* The length of border required is given by the outside peri-
meter, not by the inside perimeter, since in order to effect a joining
at the corners portions are cut away. The student should observe
the difierence between this problem and Ex. 3 on page 78.
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Amount of border required = 82 ft. 4+ 1 yd.
waste = 85 ft.

Cost of border = 85 ft. @ 5/6 per yd. = £7 15s. 10d.

Amount of centrc reqd. = (20 x 6) ft. + 2 yds. =
42 yds.

Cost of centre = 42 yds. @ 7/9 per yd. = £16 5s. 6d.

Total cost = £7 15s. 10d. + £16 5s. 6d. = £24 1s. 4d.

ExampLes IXb

(1) Find the cost of papering the walls of the
following rooms if the paper is in rolls 12 yds. long
by 21 ins. wide, and given the dimensions, ete.,
are (allow one roll waste in each case):

(a) Length 18 ft. 9 in., breadth 15 ft. 6 in., height
12 ft., space for doors, cte. 100 sq. ft., price per
roll 2s. 6d.

(b) Length 22 ft., breadth 16 ft. 9 in., height
10 ft. 6 in., space for doors, cte. 78 sq. ft., price
per roll 8s. 4d.

(¢) Length 20 ft. 8 in, breadth 18 ft. 6 in.,
height 10 ft., spacc for doors, cte. 140 sq. ft., price
per voll 5s. 6d.

(d) Length 23 ft. 4 in., breadth 14 It. 8 in., height
12 ft., spacce for doors, cte. 96 sq. ft., pricc per
roll 4s. 10d.

(¢) Length 16 ft. 8 in., breadth 12 ft. 9 in., height
10 ft. 6 in., space for doors, cte. 72 sq. ft., price
per roll 3s. 8d.

(2) Find the cost of distempering the following
rooms, the dimensions of door, window, and fire-
place being given separately :

(a) Length 21 ft. 4 ins., breadth 16 ft. 8 ins., height
12 ft., door 4 ft. by 7 ft., window 4 ft. by 6 ft.,
fircplace 4 ft. 6 ins. by 6 ft., cost per sq. yd. 9d.

(b) Length 88 {t. 6 ins., breadth 22 ft. 9 ins., height
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11 ft door 6 ft. by 8 ft wmdow 10 ft. by 5 ft.,
ﬁreplace 5 ft. by 6 ft., cost per sq. yd. 6d.

(¢) Length16 ft.8 ins., breadth 12 ft. 8 ins., height
10 ft., door 4 ft. by 7 ft., window 8 ft. by 7 ft.,
fireplace 5 ft. by 5 ft., cost per sq. yd. 8d.

(3) The walls of a room 28 ft. long, 20 ft. 6 ins.
wide, and 14 ft. high have a frieze 2 ft. deep around
their upper edge. If doors, cte., occupy 120 sq. ft.,
find the cost of papering the remainder, given that
rolls 12 yds. long by 27 ins. wide cost 7s. 10d. each.
Allow one picce for waste.

(4) In the dbove example find the cost of the
frieze at 13s. 9d. per roll of 9 yds., if the frieze can
be cut to the half-yard.

(5) A room 40 ft. long and 28 ft. wide has a dado
placed round it to a height of 3 ft. This is broken
by a door 4 ft. and a fireplace 6 ft. wide. Find
the total cost if a roll of the dado 9 yds. long and
24 ins. wide costs 14s. 6d. Allow 1} yds. waste
for fitting.

(6) The upper portion of the walls in Example 5
is surrounded by a fricze 15 in. deep. Find the
cost if the frieze is sold in panels 37 in. long at
4s. 6d. per panel. Allow one panel waste.

(7) A poultry run 100 yds. long by 80 yds. wide
is enclosed with wire netting to a height of 6 ft.
Find the cost if the wire netting is priced at 80s. 4d.
per roll 50 yds. long by 6 ft. wide. Assume that
the netting can be cut to the yard.

(8) What would have been the cost if in the
above example the netting had been bought in
rolls 3 ft. wide at 15s. 6d. per roll ?

(9) A border 18 in. wide is placed round the
ceiling of a room 27 ft. long by 22 ft. wide, while
the centre is covered with imitation panelling.
Find the cost if the border is priced at 6s. 9d. per
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yd. and the centre is bought at the rate of 12s. 6d.
per roll 9 yds. long by 24 ins. wide. Allow 1 yd.
waste for the centre, 2 ft. for the border.

(10)IA carpet is to be made for a floor 28 ft.
long by 20 ft. 4 ins. wide, so as to lcave a stained
border showing to a width of 1 ft. round its edge.
If the carpet itself contains a border 20 ins. wide,
find how many yds. should be cut from a roll
30 ins. wide in order to build up the centre in the
manner shown in Example 4, para. 68.

(11) A closed water-tank has dimensions : length
30 ft., width 20 ft., depth 16 ft. Find the cost of
painting the exterior at 6d. per sq. yd. (Answer
corrcct to nearest penny.)

(12) An open box is made of wood 1 in. in
thickness so as to have its outer dimensions as
follows: length 80 ins., width 24 ins., depth 18 ins.
(a) Find the differcnce in area between the outside
and inside surfaces (cxpress in sq. ins.) ; (b) What
is the cost of lining the inside of the box with lead
at 8s. 6d. per sq. ft.?

In the succecding examples use the following

system of coinage :

10 mils =1 cent,
10 cents = 1 florin.
10 florins = £1.

(All the answers should be given correct to the
nearest cent.)

(18) Find the cost of distempering the walls of
a room 57 m. long by 3-5 m. wide by 2-3 m. high
at 5 cents 5 mils per sq. metre. Allow 9 sq. metres
for doors, windows, etc.

(14) Find the cost of carpeting a room 6-3 m.
long by 45 m. wide at 6 fl. 5 c. per sq. metre.
Allow 1:5 sq. m. waste.
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(15) Find the cost of papering the walls of a
room 8-5 m. long by 6-8 m. wide and 4 m. high,
making allowance for a door 2:3 m. by 1:2 m,,
two windows each 1:8 m. by 1-5 m., and a fireplace
2-5 m. wide by 1-6 m. high. The paper -75 m.
wide is sold in rolls 10 m. long at 2 {l. 5 c. per roll.

(16) A closed box, built of wood 8 cms. thick,
has its outer dimensions 1-2 m., ‘8 m., and ‘6 m,
respectively.  Find the cost of lining the inside
with lead at £1 3 fl. 5 c. per sq. metre.

70. Solid figurcs, with shape similar to that of
an ordinary brick, are known as rectangular solids.
If the length, breadth, and hecight are all cqual,
the figurc is called a cube; if they are not equal,
as in the case of a brick, beam of wood, etc., it
is called a cuboid.

A cube is usually referred to by the length
of any onc of its edges; thus, a foot cube is one
which has each of its edges a foot long. Its volume,
or the amount of space enclosed within its faces,
furnishes a unit of measurement, viz. the cubic foot,
by means of which we can estimate the volume of
other figures. In like manner we get other units,
such as the cubic yard, cubic inch, cubic decimetre,
cte.

71. The method of calculating the volume of
any rectangular solid will best be understood by
referring to one particular example.

LEzample : Find the cubical contents of a rectangu-
lar block of wood 12 ins. long, 8 ins. broad, and 5 ins.
high.

(1) The block can be sawn into 5 flat boards,
cach 12 ins. long, 8 ins. wide, 1 in. thick.

(2) Each board can be sawn into 8 lengths, each
12 ins. long, 1 in. wide, 1 in. thick.
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(3) Each length can be sawn into 12 cubeq,
each 1 in. long, 1 in. wide, 1 in. thick.

The total number of cubie inches, therefore =
12 x 8 x 5 = 480, or, the volume of a rectangular
block in cubic inches = no. of ins. in the length x
no. of ins. in the width x no. of ins. in the height.

72. The above reasoning can be madc perfectly
general so as to cover any unit of measurement,
with fractional as well as integral numbers.

The gencral formula is usually contracted to:

Volume = length x breadth x height.

This can also be written :

Volume = area of basc x height ;

and from this we get :

volume volume
Arca of base =

Height = area of base’ height

In using these formule for purposes of calculation
care must be taken to express each dimension in
terms of the same unit.

Example 1.—How many cubic yards of soil are
taken out in digging the foundation for a building, if
the excavation measures 20 yds. long, 15 yds. wide,
and 14 ft. deep ?

5
No. of cubic yds. = (20 x 14 x l;) = 1,400.
' 1

Ezample 2.—A lass-room has a ground area of
1,200 sq. fi. What must be the height of the room
80 as to allow 800 cubic ft. of air for each of 60 pupils ?
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The room must contain (800 x 60) cubic ft.

Area of floor = 1,200 sq. ft.
1 15

.. Height of room = -— - =15 ft,

Examprres IXec

(1) How many cubic feet of timber are contained
in 100 planks, each 12 ft. by 9 ins. by 1 in. ?

(2) How many cubic feet of stone are there in a
block 40 in. long, 80 ins. wide, and 12 ins. high ?
What is the price at 2s. 6d. per cubic foot ?

(8) Find the cost of digging a ditch 120 yds.
long, 4 ft. wide, and 80 ins. deep, at a cost of 5s. 6d.
per cubic yard.

(4) How many 2-in. cubes can be cut from a
block of wood 2 ft. long, 80 ins. wide, and 18 ins.
deep ?

(5) A footpath 3 ft. 6 ins. wide and 80 yds. long
is laid with paving stones 8 ins. thick. Find the
total cost of stone used at 4s. 6d. per cubic foot.

(6) How many planks, cach 12 ft. long, 9 ins.
wide, and 1 in. thick, can be cut from a baulk of
timber 86 ft. long, 21 ins. wide, and 18 ins. deep ?

78. Brickwork.—A brick of usual size is 8} ins.
long, 4 ins. broad, and 2} ins. thick, but allowing
for the mortar when it is built into a wall, the
dimensions are taken as 9 ins., 4} ins., and 8 ins.
respectively.

Ordinary brickwork is estimated by the rod or
sq.pole at a standard thickness of 1} bricks (184ins.).
Since a sq. perch equals (16} x 16%) or 272} sq. ft.,



90 MATHEMATICS OF BUSINESS

a bricklayer’s rod contains (272 x 13}) or 806 cubic
fect, the } sq. ft. being neglected in calculation.

Ezxample 1.—A wall 12 ft. high and 2 bricks thick
is built round a grass plot 40 ft. long and 25 ft.
wide. Allowing for a doorway 8 fi. high by 4 ft.
6 ins. wide, find the cost of building at £25 per rod.

The ground arca of the brickwork can be obtained
in the same manncr as the arca of the stained
border in Example 8, para 65.

So that inside dimensions of wall = length 40 ft.,
width 25 ft.; outside dimensions of wall = length
(40 + 3) ft., width (25 -+ 38) ft.

.*. Area covered by brickwork = (43 x 28) sq. ft. —
(40 x 25) sq. ft. = (1,204 — 1,000) sq. ft.
= 204 sq. ft.
Cubical contents of wall = (204 x 12) cubic ft. —
space for door = (2,448 — 54) cubic ft.
= 2,394 cubic ft.

. 2,394
No. of rods in wall = 306
e qe £2,304 x 25 195-588
Cost of building = 306 30459,850-
29,25
= £105 11s. 9d. 1,710
1800
270/
25

Exampres I1Xd

(1) How many bricks are there in a wall con-
taining 24 rods? What is the cost of the bricks at
£3 10s. per 1,000 ?

(2) How many rods of brickwork are there in a
wall 2 bricks thick, 40 {t. long, and 10 ft. high ?

(8) How many bricks are contained in a wall
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1} bricks thick, 36 ft. long, and 12 ft. high? How
many cubic ft. of mortar are there ? (See para. 73.)

(4) What length of wall 1} bricks thick and
8 ft. high can be built from a stack containing
3,600 cubic ft. of bricks ? (Sce para. 78.)

(5) In Example 1, para. 72, find the cost of lining
the cxcavation with bricks to a thickness of 1}
bricks, given the cost per rod as £27 10s.

(6) In the above example find the cost of the
actual bricks used at £8 10s. per 1,000.

(7) A wall 64 ft. long, 12 ft. high, and 18 ins.
thick is to be built of Bath stone at an inclusive
cost of 3s. 8d. per cubic ft. What saving would
be effccted if the wall were built of bricks at £26 10s.

per rod ?

74. The specific gravity of a body is the ratio of
its weight to the weight of an equal volume of
water —c.g. the specific gravity of lead is 114, or
in non-technical language, lead is 11-4 times as
heavy as water.

A cubic foot of water weighs 1,000 ounces.

1 gallon of water weighs 10 Ibs.

Ezample 1.—How many gallons of waler are
contained in a tank 10 ft. long, 8 fi. wide, and 5 fi.
high ?

Volume of tank = (10 x 8 x 5) cubic ft.
Weight of water = (400 x 1,000) ozs.

400 x 1,000 _

= eig = ¥500-

Exzample 2.—A4n open rectangular box made of
wood 1 in. thick has its outer dimensions: length
80 ins., breadth 20 ins., depth 10 ins. If the specific
gravity of the wood is -65, find to what depth the box

No. of gallons
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will sink in water, given that a floating body displaces
its own weight of liquid.
Outer dimensions of box : length 80 ins., breadth
20 ins., depth 10 ins.
Inner dimensions of box : length 28 ins., breadth
18 ins., depth 9 ins.
Volume of wood :
= (80 x 20 x 10) cubic ins. — (28 x 18 x 9)
cubic ins,
= (6,000 — 4,536) cubic ins.
= 1,464 cubic ins.
This is equivalent in weight to (1,464 x -65) =
951-6 cubic ins. of water.
Arca of bottom of box = 600 sq. ins.
.. Box sinks to a depth of ?3};* = 1-586 in., or
1:6 in. (approx.).

ExaurLEs IXe

(1) Find the holding capacity of a closed wooden
box, given that the outer dimensions arc: length
2 {t. 6 ins., breadth 2 ft., and height 20 ins. Thick-
ness of the wood is % in.

(2) Find the weight of the above box, given the
specific gravity of the wood equals 84.

(8) Given that the specific gravity of ice is -92,
find the weight of a block of ice 80 in. long, 20 in.
wide, and 18 in. deep. (Correct to nearest lb.)

(4) A reservoir is 800 ft. long, 240 ft. wide, and
12 ft. deep. What is its holding capacity in
gallons ?

(5) What weight of water falls per sq. mile for
a rainfall of 1 in. ? (Correct to the nearest ton.)

(6) A reservoir 250 yds. long, 170 yds. wide,
and 20 ft. deep drains an area of 1:5 sq. miles.
How many inches of rainfall are needed to fill the
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reservoir, assuming that only one-third of the water
drains into it ?

(7) Find, corrcct to the ncarest lb., the weight
of a closed zinc cistern full of water, if the outer
dimensions of the cistern are 2 ft. 6 ins. by 2 ft.
by 1 ft. 6 ins., the thickness of the zinc being fth of
an inch and its specific gravity 7-1.

(8) Given that sheet lead costs £40 per ton and
its specific gravity is 114, find the cost per sq. ft.
of sheet lead } in. thick.

For the undermentioned cxamples it should be
rcinembered that 1 c.c. of water weighs 1 gram ;
1 litre of water = 1 cubic decimetrc of water, weighs
1,000 gms.; 1 tonne = 1,000 kg.

(9) Find the holding capacity of a reservoir in
litres, given the dimensions are: length 105 m.,
width 45 m., depth 6-5 m.

(10) (a) Find the weight of water which falls
per hectare during a rainfall of *75 cm.

(b) How many tanks, each 3 m. long, 2 m. wide,
and 1-5 m. high, could be filled by the above volume
of water ?

(¢) If one-third of thc water drained into a
reservoir 100 m. long by 40 m. wide, find the
corresponding rise in surface of the reservoir.
(Correct to mm.)

(11) A plank of wood 4 m. long x 25 cm. x 4
cm. is held upright in water. Find its weight if
it sinks to a depth of 2:6 m. (Note, the plank
displaces its own weight of water.)



CHAPTER X
UNITARY METHOD OF PROPORTION

75. Tuis method of working proportion may be
readily understood by the consideration of a few

examples.
ExampLES

1. If 24 articles cost £4 4s., find the cost of 56
such articles.

24 articles cost 84s.

1 article costs 84.5'.

24
28

. 56 articles cost ¥ x s, = 196s. = £9 16s. 0d.
24 56
3

2. If 24 men complete a piece of work in 84 days,
how long will it take 56 men ?

24 men complete the work in 84 days.
Note.—1 man completes work in 84 x 24 days.
12 3
4
%—%@ days = 36 days.

n

Example 1 illustrates the direct proportion, and
the working of each step can rcadily be scen and

94

.*. 56 men complete work in
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understood. Example 2 1llust1ates thc inverse
method—the variety of such examples is small.

The first statement must be so arranged that
the quantity of the sane kind as the answer comes
last.

ExamprLES Xa

(1) If 72 articles cost £4 10s., find the cost of 12.

(2) If 65 tons arc carried for £4 11s., what should
be charged for 55 tons ?

(8) What will be cost of 18 yds. of cloth if 32
yds. cost £2 8s. ?

(4) By travelling at 24 miles an hour a journey
is completed in 5 hours. How long should the
journey take travelling at 36 miles per hour ?

(5) A quantity of material lasts 75 workmen for
33 days. How long should the same quantity last
45 workmen ?

(6) If I earn £8 10s. in 12 days, how much should
I earn in 28 days ?

(7) If I carn £8 10s. in 12 days, how long will it

take me to carn £59 10s. ?

(8) How far will a train travel in 16 minutes at
the rate of 24 miles per hour ?

(9) If I cycle at 8 miles per hour, how many
yards do I cover in one minute ?

(10) A man spends £38 12s. 6d. in 80 days. How
long will it take him to spend £10 6s. at same rate ?

(11) If 2 of a ton of coal costs 15s., how much is
this per ton ? What will § of a ton cost ?

(12) If § of the profits of a firm amount to £3,846,
what will § of profits amount to ?

(18) Taking 1 Kilometre = § mile, if to lay a
rozid ?costs £250 per Km., what should it cost per
mile
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(14) Taking 1 hectarc = 2} acres, what should
be cost per acre if 37} hcctares cost 787 fr. 50 c. ?

(15) £845 16s. converted into French money =
21,314 fr. 16 c¢. Find to the ncarest penny the
equivalent of 7,053 fr. 35 c.

76. Compound Proportion may be most easily
worked by the unitary method.

ExAMPLE

If 72 tons are carried 54 miles for £81, how far
should 80 tons be carried for £96 ?

For £81 72 tons are carried 54 miles.

s £1 72 tons arc carried g:: miles.

-4 €
,, £1 1 ton is carried g% X 712 miles.

. . £ 2X 96 .
,» £96 1 ton is carried ;i: X Z-r . miles,

6 9

p X m x 96 miles
81 $9 '
9 10

576 .
=10 = 57-6 miles.

,» £96 80 tons are carried--

Exampres Xb

(1) If the wages of 86 men amount to £284 in
three weeks, how long will it take for the wages
of 30 men to amount to £165 ?

(2) Tf 16 men plough 120 acres in 15 days, how

many men would be required to plough 200 acre:
in 16 days?
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(8) If 45 bushels fecd 60 horqes for one weck, how
many days would 72 bushels fced 48 horses ?

(4) IF 35 men build a wall 147 ft. long in 21 days,
how many men would be required to build a wall
84 ft. long in 28 days ?

(5) If 8 pcople require £260 to live on for 52
weceks, how long could 12 people live on £390 ?

(6) One hundred and twelve tons are carried 65
miles for £49. How many tons would be carried
48 miles for £42 ?

PROPORTIONAL PARTS AND PARTNERSHIP

77. A partnership is the combination of two or
more persons (not exceeding twenty) carrying on
business for profit. Kach partner brings to the
business some amount of capital, or possibly some
particular knowledge, ability, or cxperience. The
share of the profit to which each partner is entitled,
and all the conditions of the partnership, arec drawn
up and cmbodied in the ““ Articles of Partnership ”
which each partner must sign. Where some are
active and some ‘“slceping ”’ partners, the propor-
tion of profit to which each is entitled is a matter
for mutual arrangement, but where all partners
share cqually in the working of the firm the division
of the profits is generally in proportion to the
capital which each has brought into the business.
Somctimes each partner draws a salary, after which
the profits are divided.

EXAMPLES

1. 4, B, and C are pariners in business, their
capitals being £1,200, £2,000, and £8,000 respec-
tively. The profits, which are to be divided in pro-

7
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portion to the capilals, amount to £980. What is
the share of each ?

The total capital is £(1,200 + 2,000 -+ 3,000) =
£6,200.

s . . o . 6
A’s capital is 1399 of total capital = 3
B’s 2000 = 19
k ’ 6200 E2] ” = 3
C’s 3000 __ 15
S 12 9 6300 ” ” - 31

.. Share of A is ;% of £930 = £180.
» s B, 39 of £930 = £300.
w5 C oy, 15 of £930 = £450.

2. Three partners, A, B, and C, with capitals of
£720, £1,080, and £1,200 engage in business. Before
dividing the profits, which amount to £900, A draws
a salary of £200 as manager and B £160 as cashier.
What is each partner’s share ?

Total capital = £3,000.

Profits = £900 — £360 = £540.

A’s share = 2% = 5 of £540 = £129 12s. +
£200 = £329 12s.

B’s share = 1983 = % of £540 = £194 8s. +
£160 = £354 8s.

C’s share = 13%% = % of £540 = £216.

3. A and B arec partners with capitals of £2,500
and £3,500 respectively. After being in business
for three months, C enters into partnership with
them, bringing in a capital of £2,000. What should
be each one’s share of the profits, which amount
to £1,750 ¢

Here the claims of each partncer depend upon
the time each capital was employed as well as the
amount of capital.
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Consider the employment of £1 for one month
as unit.
£2,500 for 12 months = 30,000 units.
£3500 , 12 ,, 42,000
£2000 ,, 9 18,000 ,,
Total = 90,000 units.

Il

it

A’s share = 29929 = 1 of £1,750 = £583 6s. 8d.
B's ,, = 42000 =7 of £1,750 = £816 13s. 4d.
Cs ,, =1s000 =5 of£1,750 = £350.

Examrres Xc

(1) A’s capital = £100, B’s £600, C’s £800, profits
£450. What is the share of each ?

(2) A’s capital = £1,600, B’s £2,400, C’s £4,000,
profits = £1,730. What is the share of cach ?

(3) A, B, C, and D enter into partnership. A
brings no capital, but takes ith sharc of profits for
salary as manager. The capitals of B, C, and D
arc £725, £1,250, and £2,000 rcspectively. What
would each obtain if profits amount to £1,060 ?

(4) Two partners, X and Y, trade for six months
and then admit into partnership Z. X’s capital is
£4,500, Y’s £5,000, Z brings £6,500. The profits
amount to £2,040. What is share of each ?

(5) Four partners, with capitals of £6,000, £+,800,
£4,200, and £3,000 respectively, are engaged in
business. After three months the first partner
draws £1,200 from his capital. What share should
each have of the profits, which amount to £3,078 ?

(6) Three partners, A, B, and C, are in business
with capitals of £2,500, £3,500, and £4,000 respec-
tively. At the end of four months they each
increase their capitals by £500, and bring D into
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partnership with capital of £3,000. What should
be the share of each, if the profits amount to £2,262 ?

(7) Three farmers graze oxen in a field and share
the rent according to the use they make of the
field. Onc grazes 16 oxen for a total of six months,
one 20 for four months, and the third 24 for two
months. How should they divide the rent, which
is £28 7



CHAPTER XI
PERCENTAGES

79. WHENEVER two or morc fractions are to be
compared, they must first of all be reduced to a
common denominator. By the ordinary method
this would vary with each group of fractions, so
that it is found more convenicnt to choose a stan-
dard denominator to which all others can be
reduced. The standard chosen is 100—and any
fraction written with this denominator is called a
percentage—while its numerator is termed the
rate per cent.

80. The following figures illustrate the use of
percentages as [orming a mcans of comparison
between different ratios. i

Percentage of

Railway. Gross Receipts. Working Ex- 'Working Expenses
penses. to Gross Receipts.
Rhymney . | £440 thousands | £284 thousands 65

South-Eastern
& Chatham |£6,060 thousands|£4,057 thousands 67
Taff Vale . |£1,32] thousands| £885 thousands 67

The first ratio working EXPENSES can be written
gross receipts

as 34, or reducing its denominator to 100, as yg5.

Similarly the other two ratios $3§5 and y3¥r can

each be rewritten as 1%%. In actual practice,

however, the numerators only are written, the

101
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flactunnl mgmﬁcance of the ﬁgules bcmg ln(hcatcd
by the use of the symbols % or p.c. Thus the
first example would be written either as 65%, or
65 p.c., and read off as 65 per cent.

The above rates per cent. arc only approxi-
mately corrcet, as is usual when such fractions
are reduced to percentages.  The degree of accuracy
to be adopted is largely a matter to be decided for
individual cascs.

81. To rcwritec any fraction as a percentage is
simply cquivalent to expressing its value in terms
of hundredths, c.g. :

Write as percentages (a) 1§, (b) 157 %.

Since 1 = 10§ or 100 hundledths

Then 1% = 1% of 1 = }¥ of 100 hundredths.
- _u:_;(l)_'.':o/ = 85%,.
Similarly 133§ = 121058229 = 57'49%,.

Therefore: T'o eapress any fraction as a percentage,
multiply its numerator by 100 and divide the result
by the demominator.

Example 1.—The annual cost of rumning an
electric delivery car 1is £178 5s. The item for tyres
amounts to £14 15s. What percentage of the total
cost does this represent? (Correct to first decimal
place.)

o . 14i¥10¢( — 5900
Percentage = Mi7adt = 0% = 889,

Example 2.—The average price of wheat in
1901 was 26s. 9d. per quarter. Iind the percentage
increase if in 1902 the price had risen to 28s. 1d. per
quarter.

Actual increase in price =28s,1d.—26s.9d. =1s. 4d.

.. Pereentage increase = 5120 = 4% =59,
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N.B.—In reckoning incrcase or decrease per
cent. the calculation is based upon the original
figurcs, so that the fractional increase is {fy not 2¢4.

ExamrLEs Xla

Work the following correct to the first decimal place :

(1) The world’s petroleum output in 1916 was
461 million barrels. Of this the U.S.A. produced
300 million barrels. What percentage of the
whole did the rest of the world produce ?

(2) By how much per cent. is the price of coal
@ 2s. 8d. per ewt. dearer than the price @ 45s. 6d.
per ton.

(3) In 1918 the duty on tobacco was raised
from 6s. 5d. to 8s. 2d. perlb. What was the percent-
age increase ?

If in 1919 the duty had dropped again to its
original value, what pcrcentage decrcase would
this have represented ?

(4) If a firm’s gross receipts were £8,654 and the
expenses £2,832, what percentage of the rcceipts
does the profit represent ?

(5) The number of books published in 1917 was
8,131 as against 9,149 in 1916. Find the decrease
per cent.

(6) In 1917 the applications for patents numbered
19,285, being a dccreasc of 683 on the number
for 1916. What was the decrease per cent. ?

(7) The price of wheat per quarter for the years
1913-17 was 31s. 8d., 84s. 11d., 52s. 10d.,58s. 5d., and
70s. 8d. respectively.  Find the percentage increase
each year.

(8) The national capital before the war was
estimated at £15,019 millions. Transport, indus-
tries, ctc., absorbed £8,758 millions, and agri-



104 MATHEMATICS OF BUSINESS

form of the whole.

82. Since a pereentage is written cssentially for
purposes of comparison it is not always the most
convenicnt working form that a fraction can take ;
thus, it is easier to work with } than its cquivalent
form 83% per cent.

In some jnstances, thereforc, when a percentage
is quoted we may wish to reduce it to its simplest
fractional form. This is done by writing the
rate per cent over 100, and reducing the resulting
fraction to its lowest terms, e.g. :

10/ __ 33¢ __ 100
333% = 16 = 5o =}

83. The following simple [ractional equivalents
should be remembered :

50Y%, = % 33?;% =3 25% = + 20% = 1
168% =4 12}% =§ 10% = s 83% = 1%
5% = 3% 321;% = 30 2%’% = 2% = 4o

ExamprLes XIb

Using the cquivalent fractional forms for the
percentages, work the following mentally :

(1) 123% of (a) £24, (b) 1 ewt., (c) 1 mile, (d) 1
bushel, (e) 3 sq. ft.

(2) 10% of (a) £45, (b) 1 ton, (¢) 1 furlong,
(d) 1 gall. 1 qt., (¢) 1 acre.

(8) 5% of (a) £1 5s., (b) 2 qrs. 14 lbs., (c) 2 yds.
8 ins., (d) 1 peck 2 qts., (¢) 6 sq. yds. 6 sq. {t.

(4) 84% of (a) £9, (b) 1 ewt. 68 lbs., (c) 1 furlong
80 yds., (d) 1 pk. 1 gall. 8 gts., (¢) 1 acre 20 sq. yds.

(5) 8%4% of (a) £1 4s., (b) 2 qrs. (c) 1 mile 4 fur-
longs, (d) 8 galls., (¢) 8 acres.

Ezample 1.—A traveller earns 2}% commis-
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sion on his sales. What does this amount to on
£648 16s. ?

219 on £648 16s. = £6-‘$2019?'- = £16 4s. 5d.

Ezample 2.-—A broker charges %% on his pur-
chases. What is his commission on £4,800 2

Commission = £} on cach £100.
= £} x 48 = £6.

Ezample 8.— Find the value of 7%% of

£396 15s. 8d. (Correct to nearest penny.)

Value — £396783 X 74 £3-9678/3
100 73
= £29-097 277748
= £29 1s. 11d. } =" 1.3926
£29-0974

Examples such as the above should be worked
by decimalising the money and moving the decimal
point two places to the left to divide by 100. The
fractional mecthod of working should only be
retained in cases where the percentage cancels
down to a very easy fraction as in 1 and 2:

Examvrres Xle

(1) Work out the following commissions (correct
to the nearcst penny):

(a) 8% on £850. (b) 23% on £272. (c) 7% on
£284. (d) 6% on £649 15s. (e) 4% on £85 16s.
(f) 81% on £341 17s. (g) 43% on £493 16s. 9d.
(k) 81% on £93 18s. 8d. (3) 5}% on £81 16s. 8d.

(2) A housc previously rented at £55 per year
has its rent increased by 8%. Find the new rent.

(8) Milk is found to be watered to the extent of
14%. How much water has been added to 9 galls.
2 qts. of pure milk ? (Correct to nearest pint.)
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(4) What is the purchasing value of a sovereign
(in shillings and pence) compared with its pre-war
value, if the cost of commoditics has increased by
1089%, ?

(5) A person who bought a house in 1914 for
£346 wishes to sell again in 1919 so as to be in
relatively the same position. What price must he
now ask if he finds the cost of living has increased
by 112% ? (Corrcct to necarest £.)

(6) A man’s pre-war salary was £145 per annum.
It is now revised so as to improve his condition
by 20%. What must his new salary be if the
purchasing value of a sovereign has dropped {rom
20s. to 9s. 8d.? (Correct to nearest £.)

(7) A man’s salary increases from £135 to £235,
but meanwhile the cost of living has also incrcased
by 105%,. What is the true gain or loss per cent.
in the value of his salary ?

(8) A book published in 1914 at 1s. 6d. per copy
cost 103d. to produce. The publisher revises the
pricc in order to mcct the decreasing purchasing
value of a sovercign and the incrcased cost of
production. Given that the former has decrcased
by 53% and the latter incrcased by 185%, find
the revised price corrcct to the ncarcst penny.

(9) An article which costs 2s. 1d. to produce is
sold for 8s. 6d. What was its former cquivalent
price, if the purchasing value of a sovereign has
decreased from 20s. to 9s. 7d., while the cost of
producing the article has risen by 909, ?

(10) A man’s holiday expenses used to work
out as follows: travelling £2 5s., rooms £5 5s.,
food £3 10s., incidentals £2 10s. He now finds
the various items have increased by 50%, 100%,
1209%,, and 709, respectively. What is the average
percentage increase ? (Correct to one decimal place.)
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84. When convcrtmg fractlons havmg a large
number of digits to pereentage form, contracted
mcthods of division should be used.

Example 1.—The working expenses of the G.W .R.
in 1909 were £13,210,438, while the gross receipts

were £18,810,744.
to the latter.

Percentage
= 13210438 x 100

18810744

_ 13210438
1-8810744

= 702

Find the percentage of the former
(Correct to one decimal place.)

Rough check :
132

g =10

7022

1-8810744 )132-10

181 67

43

38

5

+

Example 2.—What percentage is £3, 17s. 5d. of
£8 11s. 4d? (Correct to one decimal place.)

£8 17s. 5d. = £3'87083
£8 11s. 4d. = £8+506

Percentage
3 -87083 x 100
856

__ 387-083
850

= 452

Rough check :
380

4518,

85060 )387768
342 67

4441

4283

158

86

72

68

T4
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Examrres XId

Work the following correct to 1 place of decimals :

(1) Fill in column (d), Examples Ia, No. 1,
(i) to (x).

(2) In the year 1915-16 income tax was paid
on £873,841,065. I{f the revenue produced
amounted to £118,765,226, what was the average
rate per cent. ?

(8) The receipts into Exchequer for the years
1913-18 were as follows: £198:243 millions,
£226°694 millions, £336767 millions, £573°428 mil-
lions, and £707-235 millions respectively. What
was the percentage increase each year ?

(4) The imports for the U.K. in 1916 were
£948,506,492, and in 1917 £1,064,164,678. Find
the percentage increase.

(5) A person finds that his income from various
investments amounts to £87 17s. 5d. per annum.
What average rate per cent. does this represent if
the investments amount to £1,325 10s. 6d.

(6) A person receives 439, on £86 10s., 5% on
£261 5s.,6%, on £315 13s. 4d., and 539, on £542 6s.8d.
What is the average rate per cent. earned ?



CHAPTER XII
PROFIT AND LOSS

85. TRADE is carried on with the object of carning
a profit, and the success or non-success of a business
is gauged by the amount of profit gained.

Profit is generally expressed as a percentage of
the original outlay, i.c. of the cost price. Many
firms base the calculation of the percentage of
profit upon the selling price.

Thus, if a man buys goods for £10 and sells for
£15, his profit is £5 on £10, i.e. 50 per cent.

Business men claim that of the £15 received, £5
is profit, and this they say is 331 per ¢ent.

However, there is no justification for the latter
method except that in trade it has been found
the more convenient.

In the following exercise, unless otherwise stated,
the profit is to be reckoned on the cost price.

To calculate the profit or loss per cent. :

Ezample 1.—A man buys goods for £12 and sells
Jor £15. Find gain per cent.
On £12 he gains £3
DY £100 ”» 9 ‘13-.‘.‘ X —1{’9 = 25 per cent.
Ezample 2.—A man buys goods for £15 and sells
for £12. Find loss per cent.
On £15 he loses £8
ooy £100 ,, ,, 15 X 100 = 20 per cent.
109
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Example 3. ——A man wishes 'lo gain 15 per cent.
on goods purchased for £16. At what price must
he mark; them ?

Required sclling price = 115 per cent. of C.P.

100 per cent. = £16
115 ’ = '£’100‘ X ‘l‘lé = £9-n = £18 8s.

Ezample 4.—Goods marked £28 bear a profit of
40 per cent. of cost price. What was original
cost ?

Marked price = 140 per cent. of cost price.
140 per cent. = £28

».100 ,, 25 % 100

£20

i

Examrres XIla

Find gain or loss per cent, from following
figures :
(1) Cost price £15, selling price £18.

(2) ’ £28 ’ £35.
(3) ' 2s. 6d. 3s.

(4) ” £10 ’ £9 10s.
(3) ’ £3 10s. ,, £4 4s.
(6) .  £55 ', £52 55.

Find the selling price from following :

(7) Cost price, £7 15s. gain 15 per cent.

(8) ., £512s. , 124,

(9) ,  £18s.4d. , 40
(10) , £392.6d , 8% ,

(11) ’ 15s. loss 2%
(12) ’s £140 ' %,
(13) ’9 £95 » 8 ”»

(14) ,  £8417s.6d. ,, 6% ,,
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Find cost price of altlclc from following :

(15) Sold for 21s. at a profit of 5 per cent.
(]6) ’ 34s. 6d. 9 ’ 15 v
(]7) » £31 2 ” 3& ’
(18) - 19s. at a loss 5 s
(19) ., £1 1s. ' , 12 .

(20) ., £2 1s. 6d. » s 33
Mark the following goods to ensurc the given
profit :
(21) Cost price 1s. 11d., profit 33} per cent.

(22) s 3s. 6d. ,, 25 yy
(23) ., 10s.5d. ., 4 .,
(24) ’ £112s. 6d. ,, 15 .

(25) Soap costs 35s. per cwt. At what price
must it be marked per 1b. to obtain profit of 20 per
cent.?

(26) At what price each must I mark articles cost-
ing 80s. per gross to obtain profit of 40 per cent. ?

(27) A manufacturer clears 12} per cent. on
goods costing him 25s. 4d. to make; the retailer
makes a further 124 per cent. on the cost to him.
At what price (nearest penny) will he mark the
goods ?

(28) A man buys 12 boxes of oranges, each con-
taining 120, at 8s. 4d. per box. What profit does
he make by selling at 14d. each ? What percentage
is this ?

(29) A dcaler buys 6 dozen picture-frames for
£5 10s. the lot. He sells 16 at 3s. cach, 20 at
2s. 6d. each, 24 at 1s. 6d. each, and 12 at 1s. each.
What was his gain per cent. ?

(80) A chest of tea containing 36 lbs. costing
48s. 6d. is mixed with 121bs. at 1s. 10d. perlb. The
mixture is sold at 2s. 3d. perlb. Find gain per cent.
to nearest unit.
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86. Gross and Net Profits.

Since in busincss these terms are frequently
used, it would be well to obtain a clear idea of the
difference between them and how each is obtained.

Gross profit is the amount by which the selling
price of goods exceeds the cost price. Reckoned
with the cost price are such charges as can reason-
ably be classed as a part of the cost of production.
The gross profit is the balance of the Trading
Account, a specimen of which is herc given.

‘'RADING ACCOUNT FOR YEAR ENDED DECEMBER 31st, 1918

Dr, Cr.
To Stock, January £ £ £
1st, 1918. . 2,540 | By Sales . | 7,619
,,» Total Purchases Less Returns 540
£4,716 — | 17,079
,« Less Roturns 357 ,, Stock, De-
4,359 cember 31st,
»» Carriage and 1018 . . 3,164
Freight . . 142
»»  Manufacturing
Wages . 1,347
. Gross  Profit
carried to Profit
andLossAccount 1,855
£10,243 £10,243

The figures entered in this account are obtained
from the various books which give full particulars
of the details which produce the totals—the Pur-
chases Book, Stock Book, Sales Book, Recturns
Book, Wages Book, etc. The gross profit is
transferred to the credit side of the Profit and Loss
Account and suffers deduction for all those expenses
which, though necessary to the business, cannot
reasonably be called a part of the cost of the
production of the goods, but rather a part of the
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cost of dlstnbutlon, as office expenses, advertise-

ment, cte.
is herc given :

A spccimen Profit and Loss Account

PROFIT AND LOSS ACCOUNT FOR YEAR ENDED IDECEMBER 31s8T,

Dr. Cr.
£ £
To Offico Expenses . 79 By CGross Profit 1,855
,» Salarics . . 465
,» Rent, Rates, and
Taxos . 110
,» Fuel and nghtmg 40
,, Bad Debts . 28
,» Net Profit . . 1,133
£1,856 £1,856
il

j This nct profit is added to the capital of the
proprictor if a ‘ one-man ” firm, divided between
the partners according to the agreement if a
partnership, or distributed among the sharcholders
as dividend if a company.

ExamMpres XIIb

(1) Find the gross profit of the following:
Stock at beginning of year, £1,638; purchases,
£957, of which are returncd £65 ; wages, £124 ; sales,
£2,618 ; sales returns, £162; stock at end of
year, £1,318.

(2) Find gross and nct profit from the follow-
ing figures obtained from the various books:
Stock, January 1st, 1919, £8,547 ; purchases (less
purchases rcturns), £1,472; wages, £218; sales
(less sales returns), £2,085; stock, December 31st,
1919, £3,914 ; salaries, £210; office expenses, £68 ;
bad debts, £54 ; rent, etc., £120.

8



114 MATHEMATICS OF BUSINESS

(‘-3) The books of Mcsers Cook & Co. show thc
following balances on December 31st, 1919 :

Debtor balances: stock, January 1st, £3,010;
purchases, £1,639; wages, £609; carriage, £65;
office expenses, £94; salaries, £353; rent, cte.,
£110; bad debts, £140. Creditor balances: sales,
£3,915; stock, December 31st, 1919, £2,400.

Make out Trading Profit and Loss Accounts
and find net profit.

(4) The following are the balances of the book
of The Carton Coal Co. on July 31st, 1919.

Debtor balances: stock, January 1st, 1919,
£10,615; purchases, £5,318; wages, £1,796;
carriage, £95; office cxpenses, £304; salarics,
£854 ; rent, etc., £286 ; bad debts, £173 ; lighting,
ete., £58 ; discount, £68. Creditor balances : salcs,
£8,176 ; stock, £12,744.

Note.—If on balancing the Trading Account the
Debtor side exceeds the Creditor side, the balance
is a gross loss, which is transferred to the Decbit
side of the Profit and Loss Account, and the
amount by which that side excceds the Credit side
of the Profit and Loss Account is the net loss.
Sometimes although there is a gross profit, the
large expenses shown in the Profit and Loss Account
are greater in amount and a net loss is made,
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SIMPLE INTEREST

87. INTEREST is money paid for the use or loan of
money. It is calculated at so much per year for
each £100 lent, i.e. at so much per cent. per annum.
The sum of money lent is called the Principal.

When interest is reckoned on the original
principal only, throughout the period of the loan,
it is termed ‘ Simple Interest.” Where the in-
terest is added cach ycar to make a new principal,
the total interest for the term is called * Com-
pound Intcrest.” In this chapter * Simple In-
terest ” only is dealt with.

There arc scveral methods of calculating the
simple interest, and the same cxercise is here
worked in two ways.

Ezample 1.—To find the simple interest on
£367 15s. 8d. for 3 years at 4 per cent.

Unitary Method.—

Intcrest on : £
£100 for 1 year = 4
4
£1 for 1 ycar = 106
4 47
% S o 1 P = —= K S
£367 15s. 8d. for 1 ycar 700 % ‘36760

5 - B 22067 4
£367 15s. 8d. for 8 years = 100 % e X J
20
_ 44134 10
~ 1000
= £44-134 =£4425.8d.
to nearest penny.
115
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(Note ———Thls mctlnod is easiest to understand
and is simplest to usc where interest is requu‘cd
for an even number of years and where principal
is an cven number of pounds. It may be reduced
to the formula :
principal x rate x time

Interest = 166 =),

By decimal method.—

The interest on cach £100 is £4. Number of
times £100 is contained in the principal = £367-783
+ 100 = 8-67783. )

To find intevest multiply this by rate and time.

£
3-677 83
4
14-711 2
3
£44-184 = £44 2s. 8d.

ExamrLEs XIIla

By unitary method.—

Calculate interest being given:

(1) Principal = £825, rate 4 per cent, time 4
years.

(2) Principal = £715, rate 3 per cent., time 5
years.

(8) Principal = £625, rate 2} per cent., time
4 ycars. .

(4) Principal = £475, rate 8% per cent., time
3 years.

(5) Principal = £968, rate 5 per cent., time
5 years.

(6) Principal = £624, ratc 2} per cent., time’
8} years.
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By decimal method.—

(7) Find interest on £178 14s. 3d. for 4 years at
3 per cent.

(8) Find interest on £296 3s. 10d. for 6 years at
2} per cent.

(9) Find intercst on £357 12s. 5d. for 5 years at
4 per cent.

(10) Find interest on £1,416 17s. 7d. for 3 ycars
at 3 per cent.

88. Where fractions occur in rate or time it is
gencrally casier to work thus :
Interest on £217 12s. 11d. for 2 years 7 months
at 4} per cent.
£
2:176 46
2.5
4-3529
1-2696
56225
4%
224900
1:4056
23-896 = £23 17s. 11d.

(11) Find interest on £308 9s. 4d. for 8} ycars at
2¢ per cent.

(12) Find intcrest on £617 3s. 10d. for 4} years
at 3} per cent.

(18) IFind interest on £902 18s. 7d. for 6% years
at 4} per cent.

(14) Find interest on £1,765 18s. 4d. for 7 years
2 months at 8} per cent.

(15) Find interest on £8,186 4s. 5d. for 8 years
5 months at 4} per cent.
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(16) Find interest on £1,875 16s. 11d. for 4 ycars
7 months at 5} per cent.

(17) Find intcrest on £818 11s. 7d. for 4} ycars
at 3% per cent.

(18) Find intcrest on £649 16s. 2d. for 53 years
at 2¢ per cent.

89. In business houses the interest has most
frequently to be calculated for an odd number of
days. Intercst tables caleulated to six or scven
places of decimals are used, and practice in the
usc of these tables will show that the interest to
the ncarest penny can speedily be_caleulated. A
table is herc given :

118

INTEREST AT 5 PER CENT,

|
1 day.

3 days. | 4 days, { b Jays,
I
N

2 days. 6 days, | 7days. | 8 days. 9 days.

-000137
000274

000411

-0(]0')48

0006
o00a0s |
000959 |

001096 I°

-001".!.5

000274
000548 |-
00082
001096
001370
001644
00191
-002192
002466

N

:c

000411 000 48 000685
+000822 001096 001370
-001233 001644 -002055
001644 -002192 002740
002055 002740 003425
*002466 -003288 004109
002877 -003835! - 00 1794
003288 -004383 005749

003698 |-004931 006164

000822
001644
002466
‘003288 .+
004109 [-004794
004931
00575 '«l 006712
006575
'007397 008630 (-0

000959
001918
002877
003835

005753
1 007670

To calculate by means of the table the intcest

001096
002192
003288
004383
005740
006575

007670

‘008767

009862

4001233
002466
003698
004931
006164
0073497
008630
009862
011100

on £87 from April 10th to August 17th a t 5Sper
cent. (count in one of these days—not both) :

No. of days: April, 20 + May, 81 -} June, 30
4 July, 31 + August, 17 = 129,

Interest on £80 for 9 days = -098/62
» » £80, 20 , = -21912
» » £80, 100 ,, =1-096
”» » £7,, 9 , = -00863
» »w £, 20 ,, = -019]18
”» » £7, 100 , = '0_95_9
£1-588) = £1 10s. 9d.
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(Note.—This table is not sufficient to give
accuratcly interest on very large amounts—tens
of thousands of pounds—but it affords practice
without being too long.)

If interest is required for odd pence and shillings,
an approximation can readily be obtained—the
ncarest penny is always sufliciently accurate.
Thus if amount in example had been £87 16s. 10d.,
find first intcrest on £1 for number of days.
Interest on £1 for 129 days = £(-0187 + -00274
-001233).

= £018 = 4d.
16s. 10d. = £} approx. = § of 4d. = 3-3 pence
= 3d. to ncarest penny.

ExamrrLes XI1Ib
Interest at 5 per cent.

(1) On £31 for 26 days. (2) On £53 for 25 days.
(3) On £64 for 45 days.  (4) On £87 for 63 days.
(5) On £90 for 74 days.  (6) On £116 for 85 days.
(7) On £148 for 96 days. (8) On £150 for 100 days,
(9) On £235 for 116 days. (10) On £640 for 148 days.

(11) Find intcrest on £174 from May 7th to
July 6th at 5 per cent.

(12) Find interest on £365 [rom Fcbruary 17th,
1919, to May 15th at 5 per cent.

(13) Find interest on £719 from November 10th,
1919, to January 17th, 1920, at 5 per cent.

(14) Find intcrest on £615 from July 81st to
September 29th at 5 per cent.

(15) Find interest on £317 4s. 10d. from April
19th to August 15th at 5 per cent.

(16) Find intercst on £679 18s. 5d. from June 20th
to November 8th at 5 per cent.
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(17) Find mtcrest on £185 14s. 5d. from Septem-
ber 18th to December 17th at 5 per cent.

(18) Find interest on £70 10s. 6d. from May 27th
to August 14th at 5 per cent.

90. Another form of table used is the following.
Interest at the rate given at the head of the page
is calculated on cvery £1 up to £100, cvery £10
up to £1,000, cvery £100 up to £10,000, cte.,
from one day to 365 days. This, while making a
morc cumbersome table, ensures accuracy. The
table is, of course, too long Lo reproduce here, but
an extract may be given.

INTEREST AT G PER CENT.

]
|
1 day. 2days. .’Sd\)sl)days 9 days. lﬁdu.ya. 18 duys. | 102 days. | 248 day<. 3B day3,
I | |
sed lsd|sd s d|s d s d Lsd|Lsod |2 s dl £ d
ST TS T T oo 2o 4joow 018
— =] =1l =101 n1004008/017 025
— ] =1 =101 02006f010[025 037
— == 01lol 03009018/041 0460
— 'o1/0o1'03/04 0601 7(034[08 2 0120
02'03(05'08'1 2 210640135112 7 28020
0 4:0 8(1 0,18 211 b5 3015 9|11 6|t 1 6 6 00
1oi203u.411 811 15 9 2 7 4|5 0 7(12 4 7,18 0 0
nJ
ExamprLe

To find interest on £343 for 102 days at 6 per
cent. = interest on £300 4 interest on £40 +
interest on £8 = £5 0s. 7d. + 18s. 5d. + 1s.0d. =
£5 15s.

Examrres XIIle

(1) Find interest on £142 for 248 days at 6 per cent,

(2) 2 ”» £302 » 48 ) 6 ”»
(3) I ”» £108 s 102 ” 6 2
(4‘) 9 »”» £455 » 16 ) 6 9
(5) I 2 £358 » 48 ) 6 D



CHAPTER X1V
RATES AND TAXES AND BANKRUPTCY

91. Rares arc the charges made by a local
authority on the occupants of land or buildings
within the arca controlled by that authority, for
the upkeep of its roads, lighting, schools, ctc.

Rates are levied upon the annual rental valuc
of the property occupied by the ratepayer, allow-
ance gencrally being made for repairs, ete.

Taxes are levied by the Government for the
upkeep of the Civil Serviees, the Army, Navy, cte.
Taxes are cither divect or indircet. Direct taxes
arc those imposed directly upon the taxpayer;
indircet taxes are paid by the consumer of certain
commoditics on which an import duty has been
imposed. The most important direct tax is the
Income Tax, the amount of which is fixed yearly,
and announced by the Chancecllor of the Exchequer
in his Budget.

Prior to the war of 1914-18 all salarics of over
£160 were taxed at the rate of 1s. 2d. for every £
in excess of that amount. A married man with
children was allowed a further abatement of £10
for cach child under 16. The rate has been as
low as 2d. in the £, in 1874-5. During the war
the rate stcadily incrcased, and at the present it
stands at 2s. 3d. in the £ on all incomes over £130.
The abatement allowed is £120 on incomes up

121
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to £400, £100 on incomes ﬁom £400 to £600, and
£70 on incomes from £600 to £700. Be&ndcs this
a rebate of £40 is allowed for first child, £25 for
cach othcer, and £50 for wife if dependent upon
her husband. This relates to carned income only.
Uncarned income, such as that derived from the
ownership of property, from investinents, ete.,
bears a tax of 8s. in the £.

Erample 1.—A man earns £350 a year and in-
vestments bring in a further £40. Ile has a wife and
two children dependent upon him. What income tax
will he be called upon to pay (on 1919 scale) ?

On carned income the

amount taxable = £350 — £(120 4 115)
= £850 — £235
= £115

£115 at 25. 8d. in £ = £12 18s. 9d.
Unecarned income £40 at 3s. in £ = £6.
*. Total tax = £18 18s. 9d.

Ezample 2.—What tax would the man mentioned
above have paid at pre-war (1914) rate ?

Amount taxable £350 — £(160 +- 20) = no rcbate

for wife = £350 — 180
= £170
£170 at 1s. 2d. in £ = £9 18s. 4d.
£40 uncarncd at 2s. 3d. = £4 10s.
Total tax = £14 8s. 4d.

(Note.—It is customary for income tax to be
deducted from the profits of a company before
distribution among sharcholders, who therefore
reccive their dividends “ free of tax.”)

92. Where a man is not in reccipt of a fixed
income it is allowable for him to take the average
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of the past threc ycars. Should the Income Tax
Commissioners suspcct that a man is under-
stating his income, the amount of tax imposed is
placed at a high figurc and thec man must then
produce documentary evidence (generally an ade-
quate system of bookkeeping) to prove the cor-
rectness of his statements.

The yearly life insurance premium may also be
deducted on production of the policy or the receipt
of the insuring company.

Examrres XIVa

(1) A bachclor earning £300 a year insurcs his
life, paying a yearly premium of £8. What will
be the tax on his income ?

Note.—In this and following sums, current
(1919) rates arc to be used unless otherwise stated.

(2) A bachclor carns £200 and has property
bringing in £150 a ycar. What is his nct yearly
income ? ’

(3) A man rents a house at £40 a year, the rates
being assessed on £32 per annum. What will
house cost him a year if rates arc 7s. 10d. in
£ per year ?

(4) The owner of a house assessed at £22 10s.
lets the housc to a tenant at 15s. per weck, the
landlord paying rates, which stand at 9s. 4d. in
£ per ycar, and income tax at 3s. in the £ What
is his ycarly net income from the house ?

(5) A man has £500 which hc wishes to invest.
He may choose between an investment bringing
in 4 per cent. free of income tax and one bringing
in 6 per cent. on which tax is payable. Which
investnuent will bring in greater net amount and
by how much? -



124 MATHEMATICS OF BUSINESS

(6) The carned income of a married man with
two children under 16 is ££50. What should
be the tax? (Notc amount of rebate on incomes
over £400.)

(7) A man reccives the same salary in 1919 as
in 1914, i.c. £350. By how much is the tax
greater at the later date if he is a married man
with threc dependent children ?

(8) In 1914 a man carncd £350 per annum. He
is allowed abatecment of £160, a further £10 for
cach of his two children, and £10 for life insurance.
The remainder is taxed at 1s. 2d. In 1919 his
salary has increased to £420. (Note amount of
abatcment.) By how much has his net salary
increased ?

(9) A tradesman’s profits in 1916 amounted to
£315, in 1917 to £368, in 1918 to £415. What
tax will he pay in 1919 at 2s. 3d. in the £?

(10) By how much will a man’s net income be
increased by a rcduction of tax from 2s. 3d. to
1s. 9d., and an increase in the abatement allowed
from £120 to £160 if his gross income rcmains at
£300 ?

(11) A man’s net income is £262 when abatcment
is £120 and tax 2s. 8d. What is gross income ?

(12) By a reduction in the income tax from
2s. 3d. to 2s. and an increase in the amount of
abatement from £120 to £160 a man’s net income
is increased by £7. What is his gross income ?

(18) A married man with two children under 16
carns £360 per annum and owns the house he
occupics, which is assessed at £42 per annum.
How much must he pay in rates and taxes—the
former being at 7s. 2d. in the pound ?

(14) The rateable valuc of a town is £8,765,848.
How much will a penny rate produce? The
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rates for the half-ycar are 6s. 4d. in the £. How
much does the town produce per annum ?

(15) I have the choice of purchasing two houses,
one assessed at £45 per annum in a town where
rates stand at 5s. 9d. per half-ycar in £, the other
is assessed at £54 and is in a town where rates are
5s. 4d. per half-year. On which will the rates be
the checaper ?

BANKRUPTCY

93. A man is legally adjudged to be a bankrupt
when a declaration has been filed of his inability
to meet his liabilities. When a man becomes
bankrupt, the Official Receiver takes charge of
all his property, which is converted into cash,
and the proceceds arc divided among the creditors
according to the amount owing to them. The
amount of cash realised is expressed, in relation to
the sum owing, as a ‘ composition ” of so much
in the pound. The unpaid remainder is called a
bad debt, and after paying thc composition the
bankrupt is no longer legally liable for the rest of
the moncy.

Ezample 1.—A bankrupt’s assets realise £795
and his debts amount 1o £1,272. What composition
tn the pound can be paid?

is:scts - as the fraction of £1.
liabilities
= My = £f = 125, 60,

Express

Ezample 2.—A bankrupt owes £726 138s. 8d. and
his asseis realise £248 10s. 5d. How much in the
£ can be paid ?
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assets _ £24810s. 5d.  248-521
liabilities ~ 726 13s. 8d. 726683
72¢¢$3)248521(-34-]9 = £-:342
218005
30516 = 6s. 10d. to nearest penny.
290067
. 1449

ExamprrEs XIVD

(1) A bankrupt’s assets realisc £555. His
liabilities amount to £925. How much can he
pay in the pound ?

(2) A creditor rceeives £227 10s. as his dividend
on a debt of £650. How much is this in the pound ?

(83) A bankrupt pays 7s. 9d. in the £. How
much will a creditor reccive to whom £168 6s. 8d.
is owing ?

(4) How much must a creditor to whom is owed
£756 by a bankrupt who pays 11s. 4d. in the £
write off as bad debt ?

(5) Asscts realise £836 14s. 2d. Liabilities =
£848 7s. 5d. How much can be paid in the pound ?

(6) I sell goods which cost me £156 to a firm
for £195. The firm fails, paying me 13s. 4d. in
the £ on the £195. What is my real loss ?

Note.—Bad debts are a loss to a firm and may
seriously affect the net profits. In order to guard
against serious loss from this cause, companies
generally reserve a certain amount from their
yearly profits (often 5 per cent. of debts owing to
them) from which losses by bad debts arc met.

Thus a firm may have on December 31st, 1918,
a balance from the reserve for Bad Debts Account
of £385. During January 1919 the bad debts
may equal £32, To this the firm add a further
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5 per cent. of their debtors, since it is unlikely
that all arc financially sound. Suppose the firm
has owing to them £8,170, the Profit and Loss
Account will show as a loss for the month:
To bad debts £32
Add reserve for bad dcbts £408 10s.
—— £440 10s.
Less credit balance of reserve £385

"£55 10s.

This £55 10s. is thus set aside by the firm to
pay off current month’s bad debts and bring up
the amount in reserve to the usual 5 per cent. of
sundry debtors.

ExamprLEs XIVe

(1) Sundry dcbtors (total which purchasing
firms still owe lo us), £2,140. Bad debts (lost
through certain dcbtors becoming bankrupt), £80.
We have a balance of last reserve amounting to
£150 and wish to provide 5 per cent. of sundry
debtors for bad debts. Show how this is done
and what furthcer sum must be added to reserve.

(2) From dcbtor balances: sundry debtors,
£5770 ; bad debts, £89. From creditor balances :
balance of reserve for bad debts, £150. Reserve
5 per cent. of sundry debtors for bad debts and show
amount to be carried to Profit and Loss Account.

The amount of dividend payable to shareholders
of a company is decided in much the same way as
the amount of a bankrupt’s composition.

Example 1.—If the share capital of a company be
£12,000 and the profits £1,500, the dividend will be
L7500 = £} or 2s. 6d. in the £.

This is generally expressed as a percentage :

% = 12} per cent.
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F.mmple 2.—A company’s capital is £125 000

divided into £100 shares. Its profits amount to

£2,842 10s. W hat will be the dividend per share ?

Dividend per £100 share = £%%'75° = £1 8-74s.
= £1 17s. 5d. per share.

Note.—The dividend declared would probably
be 1% or 1§ per cent.

If the dividend is to be paid frce of income
tax, the amount at the unearned rate would be
deducted.

Dividend would therefore be:
£2,842} less (2,842} x 3s.),
= £2,342 10s. — £351 7s. 6d.
= £1,991 2s. 6d.
Amount per share £2273°, ‘ P = £1-593
= £1 11s. 10d.
= 1% per cent. approx.

ExampLEs XIVd

(1) The profits of a company whose capital is
£15,000 is £960. What will this be per £ share ?

(2) Capital £7,500, profits £548 10s. ITow much
per £ share ?

(8) Capital £25,000, profits £4,765 14s. 8d.
How much per £100 share ?

(4) Capital of a company is £345,000 divided
into sharcs of £100 each. 1If profits in 1919
amounted to £18,795, how much should a share-
holder receive holding 14 such shares ?

(5) An insurance company whose capital is
£1,250,000 declared a profit on the year of £194,738.
What dividend were they able to pay per hundred
pound share free of income tax (8s. in £) ?
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(6) The gross profits of a company amountcd
to £64,795. After paying 2 per cent. of profits
to managing dircctor and 6 per cent. to holders
of prelerence share capital (£200,000), remainder
was divided among ordinary sharcholders whose
capital amounted to £500,000. What dividend did
the ordinary sharcholder get on £100 share ?



CHAPTER XV

DISCOUNT AND INLAND BILLS OF
EXCITANGE

94. No doubt you have often scen in a catalogue
of books that some prices are given followed by the
word ““ net ” while others are not. It mecans that
retailers are allowed a certain ** discount,” or
deduction from the pricc of the books not so marked.
This is termed Trade Discount. 'This discount
varics according to the class of goods, or even with
the same goods from time to time.

Let us suppose the Commercial Class Company
issues a price list and offers dealers a certain dis-
count, c.g. 25 per cent. or 3d. ofl cach shilling.
(We may for the purpose adopt any tradesman’s
catalogue.) Let the class now caleulate the cost
of a few articles if the trade discount be allowed.
Interesting exercises will be provided if such
price lists be used as a furniture catalogue, and a
room is furnished with and without discount.

LE.g. A trade discount of 15 per cent. is allowed
off the list price of furniture. Find cost of a side-
board listed at £35.

Actual price paid is :

100 — 15 = 85 per cent. of list price.
17

7
!
- ;f;;)o of £45.
20
4
4 (
= ‘%—13 = £29 153
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95 It is thc custom in bUblIlCSb for the manu-
facturer or the merchant to give the smaller trader
time in which to pay for the goods he buys. The
period allowed varies in different trades from one
month to six or even more months. As an induce-
ment, however, to pay promptly, a cash discount
is generally offered in addition to the trade dis-
count. The cash discount is smaller than the
trade discount, being generally from 2} to 5 per cent.

Excreises should be worked from the price lists,
such as:

(1) Goods are marked in the catalogue at £7 10s.
net. Payment must be made within a month or
2% per cent. for cash is given. Find the amount
a dealer will save by paying promptly.

1 1
21 per cent. on £7 10s. = £ 22 NaE

100 1

1 3
_ 5 Ip

200 2

49

8

= £7 = 3s. 9d.
= 6d. in cvery £.
= 7} sixpences = 38s. 9d.

(2) A4 trade discount of 30 per cent. is allowed
off list price of goods marked £27 10s. and a
Jurther 3% per cent. is given for prompt payment.
What should a dealer pay cash for these goods ?

Trade discount = 30 per cent.

.*. Net price = 70 per cent. of £27 10s,
= T70" of £27 10s.
= £19 5s.
3% per cent. = 9d. in £
= 19} x 9d. = 178}d.

Or 2§ per cent,
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As nothing less than pence are reckoned in cal-
culating discount, call this 178 pence = 14s. 5d.

... Cash price = £19 5s. less 14s. 5d.
= £18 10s. 7d.

Exampres XVa

(1) A trade discount of 33} per cent. is allowed
off prices quoted in a catalogue. ¥ind price to
retail dealer of goods marked £7 10s., £5 18s.,
£3 16s. 6d.

(2) A merchant offers a trade discount of 20
per cent. off catalogue prices. Iind tradc price of
gouds marked £8 15s., £9 17s. 6d., £24 13s. 4d.

(8) A manufacturer has goods listed at £33 6s. 8d.
He gives a trade discount of 224 per cent. What
is the trade price of the goods ?

(+#) A cycle dcaler is allowed 35 per cent. off
maker’s list priccs. What would be the trade
prices of cycles listed at £12 10s., at £10 10s., and at
£8 7s. 6d.?

(5) A customer buys a cycle at list prices from
a dealer who obtains 27} per cent. trade discount.
What would be dealer’s total gain if list prices
are: cycle, £10 10s.; thrce-speed gear, £2 10s.;
lamp, 12s. 6d.; bell, 5s.; and carricr, 2s. 6d.

(6) Deduct 17} per cent. trade discount and
2} per cent. cash discount from goods listed at
£20.

(7) By paying promptly a dealer obtains 5 per
cent. discount in addition to the 20 per cent.
trade discount. What would he pay for goods
listed at £41 18s. 4d. ?

(8) A merchant offers 20 per cent. trade discount
and 5 per cent, cash discount in addition, off the
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list prices. What total percentage of discount
does a tradesman obtain who pays cash ?

(9) A tradesman obtains goods listed at £24 at
a trade discount of 25 per cent. He adds 25 per
cent. on discount price for profit. By how much
more or less does the sale price differ from the
list price ?

(10) Trade discount is reduced from 33} per
cent. to.25 per cent. By how much must a
tradesman raisc the price of goods listed in trade
catalogues at £36 to maintain a profit of 25 per
cent. ?

(11) The lists of Messrs. A. & Co. mark goods at
£178 and give a trade discount of 25 per cent.;
the list of B. & Co. mark same goods at £172 and
give trade discount of 20 per cent. Which is
cheaper, and by how much ?

(12) A manufacturer wishes to gain 20 per cent.
on his goods and to offer 25 per cent. trade dis-
count to rctailers. At what price must he list
goods which cost him 7s. 6d. cach, 18%. 4d. each,
and £1 4s. 2d. each ?

(18) A manufacturer offers 334 per cent. off list
prices. If he makes 20 per cent. profit by selling
goods at trade price, what is actual cost of goods
listed at £1, £3 7s. 6d., £5 12s. 6d. ?

(14) Goods marked at £39 bear a trade discount
of 33} per cent., a cash discount of 2} per cent.,
while manufacturer’s profit is 10 per cent. What
is cost to manufacturer ?

(15) Your firm makes 25 per cent. profit on its
productions. It gives 5 per cent. discount for
cash in addition to trade discount of 20 per cent.
By what factor would you multiply the cost of
production in order to obtain list price ? Answer
to nearest hundredth.
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(16) Wnth factor found in numbcr 15 give list
prices of goods which cost £2, £3 14s., £5 17s. 6d.
to ncarest shilling.

(17) Goods are listed at £10 10s., and I obtain
a trade discount of 25 per cent. I sell the goods
at list price. What is my gain per cent. ?

(18) Goods listed at 27s. 6d. per cwt. bear a
trade discount of 20 per cent. At what price
per lb. should I scll to make a profit of 83} per
cent. ? Answer to ncarest penny.

(19) My dealer offers trade discount of 20 per
cent. and a further 2} per cent. for cash. T pay
cash down for goods listed at £54. At what
price can I sell to make a profit of 25 per cent. ?
(Answer to necarcst sixpence.)

(20) Goods are listed at £25 in warchouse (i.e.
I must pay carriage, ctc.), and a trade discount
of 15 per cent. is given. I pay carriage of 12s. 6d.
on goods and scll for £24, giving salesman 1} per
cent. commission.  'What is my percentage gain to
nearest whole number ?

(21) A manufacturer reduces the trade discount
from 25 per cent. to 15 per cent. By how much
per cent, must a dealer raise his price to maintain
a profit of 20 per cent. ?

(22) The published price of a book is 6s., but a
retailer gets a discount of 333 per cent, and thirteen
books at price of twelve, What discount can he
give (to nearest whole number) off published
price and make a profit of 25 per cent. ?

(28) A dealer gave 20 per cent. trade discount
and a further 5 per cent. for cash. The shortage
of material made it necessary for him to give 15
per cent. trade discount with 2} per cent. for cash.
The list price of the goods is £1 125, 6d. By how
much must I raise my price in order to maintain a
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profit of 20 per cent.? (Work to ncarest penny
throughout.)

(21) Goods cost me 12s. 6d. to make. At
what price must I list the goods to offer a trade
discount of 20 per cent. and make a profit of 20
per cent. on trade price ?

BANKERS’ DISCOUNT AND BILLS OF
EXCITANGE

96. The idea has no doubt occurred to you that
it may not be always convenient for a merchant
to wait for thec money for goods sold on credit
until payment is due. Documents known as
Bills of Exchange make it possible for the mer-
chant to obtain his money when most convenient
to him without troubling his debtor before the time
has expired.

Let us supposc Jones Brothers have sold goods
to Smith & Sons on three months’ credit.  Jones
Brothers draft a bill which they forward to Smith
& Sons for their acceptance ; that is, for them to
acknowledge that they agree to the terms by
writing  Accepted ” across the bill. The bill is
then returncd to Jones Brothers like this :

LoNDON,
May 3rd, 1919.

Impressed
Stamp, Th
Ninepence | Sever

¢r date pay to our order
value received.

JONES BROTHERS.
To Messrs Smi
Cardaff
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Jones Brothers may obtain cash for this at any
time by taking the bill to a banker or bill dis-
counter. Scventy-five pounds less the interest on
£75 for the time that must expire before the bill
becomes due will be paid for the bill.  This interest
varics from time to time, but is generally about
3 per cent. Suppose the bill is discounted two
months before it is due, the amount charged would
be :

Tl X s x 8 = £3 =7s. 6d.

Tt is customary to allow three days’ grace after
the bill becomes nominally due, and thesc threc
days must be added when calculating the discount.
Thus our bill does not really mature until August
6th. The calculation of discount is based upon
the number of days the bill has yet to run. Thus
if our bill be discounted on June 2nd the number
of days would be :

28 in June, 31 in July, 6 in August = 65 days.

The interest would then be :
5 X 4% x = 1} = £0°401 = 8s. to ncarest 1d.

97. It will be seen that the discount charged by
the banker is the interest”onthe famount of the
bill. This is called * Bankers’ Discount.” True
discount, which is little used commereially, is caleu-
lated upon the “present value” of the bill, i.c.
that amount which when added to the interest on
the amount for the given time would produce the
amount of the hill. ~As this method of reckoning
discount is of little commercial value, it is omitted
from this book.

Interest T'ables.—As is mentioned in Chapter XTV,
interest tables are commonly used for the calcula-
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tion of bankers’ discount and interest. From these
we find :

Int.on 1 day 5 days G days at 3 per cent.

£ £ £ £

1 000008219 0°00041100 0°00049315 v
5 0:00041100  0°00205479 0 00246574 ;
7 0°00057534 000287680 0-00345204 .

.. Int. on £70 for 5 days = 0°0288
s 9 £70 ,, 60 ,, = 03152
» s £5°,, 5 ., = 00021
. 560 ,, = 00247

.. Int. £75 for 65 days :7£0‘4()1> = 8s.

Quickness in the manipulation of tables is a
matter of practice, and the following exercises
arc based upon the table given above, which
should be completed by the student.

ExamMrres XVb

(1) Calculate discount on bill for £81 aue 36 days
hence at 3 per cent.

(2) Calculate discount on bill for £56 duc 42 days
hence at 8 per cent.

(3) Calculate discount on bill for £98 duc 52 days
hence at 3 per cent.

(4) Calculate discount on bill for £165 due
28 days henee at 3 per cent.

(5) Caleulate discount on bill for £572 duc 31
days hence at 3 per cent.

(6) Calculate discount on bill for £1,725 due
66 days hence at 3 per cent.

(7) A bill for £350 is discounted 47 days before
maturity. Find discount charged at 3 per cent.

(8) How much will a hill for £275 realise that is
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discounted 71 days bcfore maturity, discount
being at 3 per cent. ?

(9) A bill for £125 due on August 8th is dis-
counted on July 17th. What discount will be
charged at 8 per cent. ?

(10) This bill was discounted” on Junc 16th.
What was received for the bill, if discount is reckoned
at 8 per cent.? (Do not forget three days’ grace.)

No. 27.

£326,

T e N May 25th, 1919,
Sl';ml"p Yoo :: after date pay to our order
l(l)lu:, Thrdo hm:&A d and twenty-six Pounds,

Shilings | VIO RRCQUE¢

JUR Porter & Co.
Messrs Watt, Co)

Finsbury.

(Note.—Where an odd number of shillings and
pence occur in the amount of the bill, the discount
on the odd amount may be easily found. The
discount on £1 for one year is £,3; = £03, which
is approximately 7d. Thus the discount on 16s. 4d.
for 115 days may be taken as cqual to discount
on 16s. 8d. (£8) for } year = § x } x 7d. = i}
= 2d.)

(11) A bill for £765 18s. 4d. due on August 14th
was discounted on June 10th. What discount
would be deducted at 8 per cent. ?

(12) A bill for £548 7s. 8d. duc July 10th was
discounted on Junc 6th. Find what the bill
realised—discount 8 per cent,
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(13) Intcrest on £1 for 1 day at 23 per cent. is
£0:00007534. ¥ind the interest on £5 and £7
for 1 day, for 4 days, and for 6 days, and hence find
discount on bill of £750 for 46 days at 22 per cent.

(14) From data obtained in No. 18 find the
discount charged on bill for £507 for 64 days at
2% per cent.

(15) Given intcrest on £1 for 1 day at 2} per
cent. is £:0000685, find the amount realised on a
bill for £8,200 drawn on May 27th for four months
and discounted on June 20th at 2} per cent.

(16) From data obtained in No. 15 calculate
amount realised on bill for £2,080 due on August
17th and discounted on June 15th at 2} per cent.

98. Bills of Exchange bear an impressed stamp
according to the valuc of the bill, the rate being :

When amount does not execed £5, stamp required
is 1d.

Exceeding : .
£5 but not cxceeding £10, stamp required is 2d.
£10 » ’ £25, » ’ 3d.
£25 ’ ’ £50, ’ ’» 6d.
£50 ’ v £75, ’ ’» 9d.
£75 »  £100, » 1s

i3] .
For cvery additional £100 or part of £100, 1s.
extra,

99. In business it is usual to keep a record of
bills to be paid or honoured by the firm in a ¢ Bills
Payable Book ” ; those for which we are to receive
payment are recorded in a “Bills Receivable
Book.” In these books each bill is numbered and
the date when it becomes due is clearly shown, so
that in the case of bills payable the firm may be
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sure that there is sufficient to its credit in the
hank to meet it; it also warns firms to send an
“ advice note”’ to the bank authorising them to
pay the bill when presented, and with bills recciv-
able to cnsure its being sent to the bank for col-
lection in due time.

Should a firm be unable to meet a bill when it
falls due, they may ask the holder of the hill to
renew the bill for a further period, charging them
with the cost of the new stamp and interest for
the period of the bill. If a bill is presented at the
bank for payment and there be insufficient funds
to the credit of the debtor to meet it, the bank
“ dishonours » the bill. The bill is then handed to
a “ Notary Public,” who formally presents the bill
at the bank and “notes” for legal purposcs the
refusal of the bank to mcet it. Noting charges
are also added to the amount of the new bill.

A Promissory Note is a promise in writing made
by the person owing the moncy to the person to
whom the money is owed to pay the specificd sum
at a fixed date. A P/N thus differs from a B/K
in that the former is drawn by the debtor and needs
no acceptance. In book-keeping a P/N is treated
in the same way as bills.

100. From The T'imes of May 26th, 1919, we read :

“ Money has been in good demand for the greater
part of last week, and the rate for day-to-day
loans has been firm at 8 per cent., weekly advances
commanding 3} per cent. The banks have re-
stricted their purchases to a very low limit. Mid-
June bills have changed hands to-day at 845 per
cent. and the discount houses quoted 8% per cent.
for two-months bills.”

To understand this extract we must first realise
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that bankers, bill brokers, discount brokers, etc.,
arc really dealers in noney, that the discounting
of bills of exchange is, in effcet, the loan of money
on the sccurity of the bill. When banks, etc.,
hold more money than they have immediate
demand for, they reduce their rates of discount
and thus induce holders of bills to discount.
Money is then said to be ““ cheap ” and the money
market ‘“ easy.” On the other hand, when there
is a good demand for money, or when, for some
reason (at present time, thc issue of Government
stock on advantageous terms), the banks wish to
retain thcir moncy, the market is said to be
“firm.”  Day-to-day loans arc sums borrowed
for a single day, but the amounts may be renewed
from day to day by agreement. We see, too,
that bills having a month to run bear a discount
of 3,5 per cent., while that on two-months bills
is slightly higher.



CIIAPTER XVI
FOREIGN BILLS

101. WHEN transactions take place between mer-
chants of different countrics, the trouble and risk
of transmitting money is avoided by the use of
forcign Bills of Exchange. These bills differ
somcwhat from inland bills, as seen in specimen
here given :

No. 8.
Exchange for $1,125.
LoxpoN,
[ - March 28th, 1919.
Stamp . . ) )
Thice Sixty days after sight pay this First of

Shillings. | Exchange (Second and Third of the same tenor
and date not being paid) to the order of James
Nelson, the sum of One thousand one hundred
and twenty-five dollars, value received, and
charge the same to my account,

ARTHUR RUSSELL,

To John R. Rawles,
10, First Avenue, New York.

This bill shows that Arthur Russell owes James
Nelson of New York the sum of 1,125 dollars for
goods. John Rawles of New York owes Russell
the same or a greater amount. Russell therefore
requests Rawles to pay Nelson the amount named,
thereby avoiding the transmission of moncy.
Foreign bills are generally made out in triplicate
and the three copies are sent by different routes
or at different times, so that should one be lost

142
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another is bound to be received, and the first
reecived cancels the other two.

But supposc Russell owed Nelson of New York
the moncy, and had no debtor in the same town
or country to whom hec could transfer his debt.
It is the work of the bill broker to cnable a mer-
chant to mect his liability by payment to another
man in London who has money owing to him from
New York.

102. This is rendered more difficult not only
by the difference in the coinage of various countries,
but also by the fact that the relative values of
those various coins and the English pound change
slightly from time to time. In the countries
using gold and silver coinage the same standard
of purity and fineness is maintained, so that a
certain weight of English gold or silver coins is
always worth the same weight of the gold or silver
coins of those countrics. This fixed relative valuc
is called the Par of Kxchange. The pars of ex-
change of the principal countrics Wwith which
Britain trades arc as follows :

Austria : s. d.

24 kr. 3 hrs. = £1. 100 hellers -: 1 krone =0 10
France :

251r.22 c. = £1. 100 centimes = 1 franc =0 9}
Belgium :

25 fr. 22 c. = £1. 100 centimes = 1 franc =0 9%
Ttaly :

25 fr. 22 c. = £1. 100 centisimi = 1 fr. or lira = 93
Switzerland :

25 fr., 22 c. = £1. 100 centimes or rappon = 1fr, =0 9}
Greece :

25 fr. 23 lepta. = £1. 100 lepta -: 1 drachme (franc) =0 9}
Germany :

20 marks 23 pf. = £1. 100 pfennige = 1 reichsmark =0 11}
Canada :

4-866 dollars = £1. 100 cents. == 1 dollar . 1

United States :
4-866 dollars = £1. 100 cents = 1 dollar =4 1
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Now, it has been said above that these values
change from time to time. Thus we may find
that a bill broker may onc day reckon £1 as being
the cquivalent of 25 francs 80 centimes ; on another
occasion as 25 francs 15 centimes.  Various causes
contributc to this, but the general effect is that
merchants desiring to pay debts in Paris will do
so when £1 equals the higher amount rather than
the lower, and Freneh merchants will pay debts in
London when the lower rate prevails.  The bill
brokers mect twice a week at the Royal Exchange,
London, and scttle the current cquivalent of £1
in the coinage of other countries, and this list,
published on Wednesdays and Fridays in the
newspapers, must be consulted by a merchant
when buying foreign bills, in order that he may
calculate the cost. Owing to the rcecent war with
its disturbance of rclative values, the exchange
rates differ considerably from the pars of ex-
change. Thus the rates published on March 28th,
1919, show :

Montreal, $4.70 = £1 New York, $4.58 = £1.
Paris, 27.30 fr. = £1. Italy, 86.50 fr. = £1.

In more normal times (and it is on these we
have based our exercises) the prices ran :

Paris, 25.23—25.27 fr.  Naples, 26.95—27.05 {r.

Hamburg, 20.58—20.62 Montrcal, 4.85—4.87 dol-
M. lars.

Antwerp, 25.873—25.42 New  York, 4.82—4.84
fr. dollars.

From this we learn that a merchant having to
make payments in Paris would have to pay £1 for
every 25.23 [rancs of his debt, while a merchant
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who had bills payable in Paris to scll would receive
£1 for every 25.27 francs on his bills.

Ezample 1.—A merchant owes a dealer in Paris
5,090 francs. How much will he pay for a bill on
Paris at rate of exchange quoted above? (In
buying bill on Paris take the lower figure.)

Price of bill, 25.28 {rs. = £1.
.. A bill for 5,090 frs. will cost £5229,
= £201-744 = £201 14s. 11d.

Example 2.—Find the cost in New York of a bill
Jor £248 16s, on London. (In buying bill on London
take the higher rate.)

Cost of bill for £1 = 4-84 dollars.

Cost of bill for £248:8 := 2488 x 4+84 dollars

= 1,204-19 dollars.

ExamrLEs XVia

Use prices quoted above—first column for bills
bought abroad, second column for bills bought in
London. .

(1) What is cost of a bill on Paris for 8,759
francs ?

(2) A merchant buys goods in New York to the
valuc of 2,500 dollars. How much will the bills
necessary for payment cost him ?

(3) An Amcrican merchant wishes to pay a bill
on London for £570. What will be the cost of the
necessary bills ?

(4) ¥Find the face value of a bill payable in
Hamburg which cost £212 10s.

(5) A London mecrchant owes 798 dollars in
Montreal. What must he pay his broker for the
necessary bills ?

(6) A merchant owed 8,000 dollars to a New
York manufacturer. What would be the difference

10
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between the war-time and pre-war costs (as quoted)
of the nccessary bills ?

(7) What would be the gain to a merchant in
London on a dcbt of 6,875:6 francs by a risc in the
rate of exchange from 25.20 fr. to 25.30 fr. ?

(8) A merchant in Italy who owes £900 in London
due in March 1919 (scc above) arranges to defer
payment for six months, paying 4 per cent. per
annum for the consideration, in order that the
rates of exchange might improve. The rate
quoted in September 1919 is £1 = 28.25 (rancs.
How much does he gain or losc by the arrangement ?

103. In the ““ Money Market ” column of the
London papers we often see exchanges quoted in
following form :

Paris short (or sight) 25.80—25.85.
do. 3 mo. 25.45—25.52}

From this we know that bills on Paris payable
in threc months will cost £1 for cvery 25.45 fr.,
and that for bills sold in Paris the broker will
receive £1 for each 25.52% fr. on the bill.

Short, sight, or cheque rates arc for bills payable
cither at sight or within ten days.

The difference in the ““ short > or ““ long  rates
depends upon the discount ratc in the country
on which the bill is drawn.

It is sometimes cheaper for the merchant wish-
ing to transmit to Paris to do so at the ““long”
rate, allowing for the discount. In order to do so
he would compare thus:

Suppose rate of discount is 4 per cent. :

4 per cent. per annum = 1 per cent. {for 3 months,
.*. sight rate cquivalent

to long rate

b

= 155 of 25 fr. 45.
= 25 fr. 20 approx.
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Sinece “short” rate £1 buys 25 fr. 30 and “long”
rate the cquivalent of 25 fr. 20, .. short rate is
cheaper.

ExamrLes XVIb

Find ¢ short ’ rate cquivalent to following “ long”’
rate, reckoning discount at 4 per cent. :

(1) London on Paris, 3 months, £1 = 25 fr. 40.

(2) London on New York, 3 months, $1 = 50-2d.

(3) London on Amsterdam, 8 months, £1 =
12.55 florins.

(4) London on Naples, 3 months, £1 = 26.70 fr.

Find quotations for three-months bills correspond-
ing to following “ short * rates, when rate of discount
is 3 per cent. :

(5) London on Paris cheques, 25 fr. 22 c.
(6) London on Amsterdam sight, 12.30 florins.
(7) London on New York sight, 50-8 pencc.

(8) A merchant wishes to transmit 2,500 francs
to Paris. If £1 = 25.25 fr. and £1 = 12.35 florins,
will it be cheaper to pay direet, or through Amster-
dam if ratc in that city is florin = 2.08 fr.?

(9) How much will it cest a London merchant
to send $2,500 to United States by way of Paris
when course of exchange between London and Paris
is 25 fr. 60 = £1 Paris and New York 5 fr. 60 c.
= §17?

(10) A Hong Kong merchant wishes to pay a
debt of 2,000 rupees. How many dollars must he
pay, a rupce being equivalent to 1s. 7}d., and a dollar
(Hong Kong) 4s. 14d. ?



CHAPTER XVII

STATEMENTS OF ACCOUNT, ACCOUNTS
CURRENT

104. Firms send to their debtors periodically a

statement showing the transactions which havey,
passed between them since the last statcinent.

This is termed a Statement of Account.

STATEMENT OF ACCOUNT

576, WALLBROOK, LONDON,

June 30th, 1919,
Messrs, Codlin & Short,

Dr. to I, Parking & Co., Ltd.

1919 £ s id' £ s ld
April 1|To Balance brought forward ' 3811917
24| ,, Goods . . b 7o
May 15} ,, , . . . . 49| 4 (i)
30, ., . . . .u4i1o0fo
June 9|,, ,, . . . . 63| 8]0 |
1560 ,, , . . . . 82116 G;37l 5| 6
410| 311
April 30 | By Cash . . . . {100 0] 0
May 18| ,, Returns . . .| 15/16| 6 |
June 4| ,, Cash . . . .|l 85| 0]0 3'|200 16| 6
£,200| 67
| i

148
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This statement, which is copied from Codlin &
Short’s account in Parkins’s ledger, serves the
double purpose of cnabling Parkins’s account in
Codlin & Short’s ledger to be checked from it
and to remind the latter firm of their indebtedness.

105. The statement is sometimes rendered in
the form of an exact copy of the ledger account.
It would then appear thus :

LONDON,
June 30th, 1919,
Mesgra. Oodlin & Short,
In Account with 1>, Parkins & Co., Ttd.
Dr. cr.
1919 £ \s. | d. 1919 | £ Ia. d.
April 1 |To Balance b/t . 3819 7 | April 30| By Cash . . jj100! 0} 0
24 1, Goods. 11 7. 6 | May 18] ,, Retmins . 1516 | 6
May 15|, . L 49] 406 | Jane ¢l . Cash o, | 851 0|0
2 ) o 1[4110* 0 30| ,, Balance . 11209 617
June 9 y » . . 51' 5 0 i
B, . . .|l 6 ‘
S | S
. (10! 3 1 410l 3] 1
|| —— e w— \—-" T | ——

This form is called an Account Currept, or running
account.

106. Accounts Current, however, are generally
made out with interest charged or allowed upon
cach item. The following example was sent by an
agent who had sold goods on consignment, to the
principal. Pending the sale of the goods the
principal has obtained part payment in advance
by means of bills of exchange (scec Chapter XV).
Should these bills fall due before June 30th, interest
is charged upon them ; if after June 30th, interest
is allowed ; interest is also allowed for the number
of days from the date of sale to June 80th.

From this it will be seen that P. Parkins sells
goods on behalf of Codlin & Short of Dublin. The
latter firm draw on Parkins from time to time and,
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ACCOUNTS CURRENT 151
as shown by above, they have drawn £150 in
cxcess of sales as shown by A/S rendered. Iow-
ever, there is a balance of interest £1 1s. to write
off against this.

The interest may be calculated from tables in
Chapter XIII.

ExamrrEs XVIla

(1) Make out the statement sent to Messrs.
Brown & Green by Black, White & Co. of Lecds.
On Junc 1st, 1919, Messrs. Brown & Green buy
goods £164 ; 10th they buy goods £86 ; 15th they
send cheque £200; 25th they buy goods £112;
28th return goods £18, and send cheque £58;
statement sent June 30th.

(2) The books of Potter & Dawson of Newport
contain the following account :

LAwTON & CoO.

Dr. Cr.
1919 £ |s. d.‘| 1919 £ 1s |d.
July 10 [To Goods 37 (18| 9 |July 18|By Cath , 3| 0[0
July 17, , . 87 |13| 0 [ July 20| ,, Returns 12 18| 6
July 24| ,, , . 98 IGI 3 i July 29| ,, Cash . .| 66] 0|0
|

Make out the Statement of Account sent to
Lawton & Co. on July 8l1st.

(3) In ledger of Paul & Pry of Reading is the
following account :

READ & SONS
Dr. Cr.
|

1919 £ 'a. d. 1019 £ |s |d.
May 1 |To Balance . |316(|15| 5 any 15| By Cash , . 116915 {10
May 8 | ,, Goods .| 89(17| 3 || May 23| ,, Bill Receiv-
May 17 |, 5, . . |148]14]9 || May 28 able . . [310] 0] O
May 26 |, 4 . .| 78/16|8 ‘ ,» Returns .| 1815 O

Make out the Account Current sent to Read &
Sons on May 81st.
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(4) Flll in (using tablc in (‘haptcr XIII) columns
2 and 3 in Account Current.

MRSSRS, EVANS & EVANS
In Account with Grey & Co., Lelcester

Interest ab § per cent. per annum on March 31st, 1919

|
Principal|| « |Interesb!‘ ' ‘Principal §‘ Interest
. | | -
1919 glalal |glslal 1019 gllel lella
Jan., 1| To Balance (|110/0 |0 Jan, 1| By Cash , || 80100
Tan. 12| ,, Goods | 8600 Tan24| ) Billatove| |
‘ month , (100,00
Feb.18[, ., [1640(0 Mar. 1| ,, Cash . [160]0 |0
Mar, 25| » »  |l276 o}o ‘ ‘

(5) Make out an Account Current, allowing 5 per
cent. per annum interest on each side, from follow-
ing ledger account in Prim & Proper’s books. A/C
to be sent on September 30th, 1919.

LoNa & Co.

Dr, cr.
1919 g |s |d.|| 1919 [ ¢ |ea

July 1 |To Balance 540| 0 0 || July 10| By Bill at two
July 18 | ,, Goods 130110 0 months . {500] 0 |0
Aug. b |, , . . (381 7|6 || July 21| ,, Returns .1 26010
Aug. 256 | ,, , . . {1701 0[O |j Aug. 20| ,, Cash , 200000
Sept. 3 |4, 4 212| 0} O |Aug. 30| ,, Sight Dra.ft 150|100

Sept.18 | ,, 166 | 2| G || Sept. 21| ,, Bill at two
months , 200/ 0 {0

(6) Complete following A/C:
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CHAPTER XVIII
STOCKS AND SHARES

107. IN Chapter V we suggested forming a class
into a company for the purpose of affording prac-
tice in writing invoices, debit notes, efc. Let us
now follow more closcly the formation of such a
company.

It may be found necessary or advisable, in order
to carry on a business nceding large works or
premises, or in order to exploit a new invention,
or to open up a new minc, to raise a larger capital
than those directly concerned are able to command.
They therefore decide to float a company for the
purpose.

The first step is to elect a Board of Directors,
which should consist of men with considerable
experiecnce of the work which the company is to
carry on, and men of unquestioned standing in
whom the public may have confidence. This
Board of Directors draw up the “ Mcmorandum of
Association,” which must be registered with the
Registrar of Joint Stock Companies, Somerset
House, London. This document must show, among
other things : (1) thec name under which the company
is to trade, with the word *‘ Limited *’ as last word ;
(2) address of the registered office of the company ;
(8) the objects of the company; (4) the amount
of capital and how it is to be divided. This must
be signed by the promoters of the company, who
must each state how many shares he intends to

154
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take. If evcrythmg is in order, the stamp dutles
arc paid, a certificate of incorporation is issued,
and the company is floated.

108. The capital is now called the Registered,
Nominal, or Authorised Capital, and the directors
have no power to issuc shares representing a value
beyond this registered capital. They may decide
that the immediate needs of the business will be
met by issuing only a portion of the capital. It
is bad business to issuc more capital than is neces-
sary, since the dividends must be shared by all
holders of issued capital and ‘ over-capitalisa-
tion ” means money lying idle and smaller divi-
dends. The capital issued is called Issued Capital,
the diffcrence between that and the Nominal
Capital bcing Unissued Capital, which may be
issucd at such time as the directors may dcem
necessary.

109. Next must be considered the form of shares
into which the Issued Capital will be divided.
These may be Preference Shares, bcaring a fixed
rate of dividend which is paid (profits permitting)
before any other shareholder reccives a portion of
the profits; or Ordinary Shares, among which is
divided the remainder of the profits or a propor-
tion not exceeding a fixed percentage. Sometimes
Preference Shares are cumulative, i.e. should the
profits one year not admit of the percentage divi-
dend being paid, the arrears will be made up as
soon as the profits permit. Other forms of shares
are Deferred Shares, which reccive no dividend
until the other shareholders have received their
fixed dividend, and Founders’ or Management
Shares, which are generally taken by the promoters
of the company in payment for their out-of-pocket
expenses and work in floating the company.
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Should the company need money, they may
raise it without increasing the nominal capital by
the issuc of Debentures, which arc in reality a loan,
gencrally on some sccurity, c.g. mortgages. These
shares bear a fixed rate of interest which must be
paid whether there be profits or not. In this they
differ from the other forms of shares.

110. The company being duly registered, the
directors proceed to advertisc inviting the public
to make applications for shares. This is donc by
publishing a Prospectus, a copy of which may be
scen any day in the newspapers. To the pros-
pectus is generally attached a form which the
applicant fills up, stating that he encloses the sum
required on application (not less than 5 per cent.
of the value of.the shares applied for). On the
last day of application the dircctors allot the shares
and letters are sent to cach applicant—cither
letters of regret with cheques for return of deposits,
or letters of allotment. The names of applicants
and amounts sent by them are entered into the
‘“ Application and Allotments Book,” from which
entries are posted into the personal account of
cach sharcholder in the “ Shares Ledger.”  With
the letter of allotment the sharcholder may receive
a further “ call,” i.e. a demand for further payment
on each share. He is also liable for further calls
until the shares arc fully paid up. The amount
of capital actually subscribed is termed the Paid-
up Capital.

111. Shares are usually issued at par, that is, at
their exact face value. Occasionally sharcs arc
issued at a premium, i.e. the cost per share is in
excess of their face value, and sometimes at a
discount, i.e. below face value. In either case the
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capital of the company is the numinal value of
the shares.

The capital of a company requiring a large
initial outlay, as railways, mines, cte., is gencerally
divided into. shares of £100 or stock. The chicf
diffcrence  between stocks and sharcs is that
while any portion of stock can be bought or sold,
only whole shares can be dealt in.

112. Buying and selling shares or stock is carried
on at a special market called the Stock Kxchange.
This building is not open to the public; a man
wishing to buy or scll stock does so through a
broker who is a member. On being instructed to
purchase certain’ stock on behall of an investor,
the broker goes to that part of the Exchange at
which that particular stock is bought and sold
and cffects the purchase. Ilc charges a comumis-
sion or brokerage which ranges from i to L per
cent. (2s. G6d. to 10s.) on cvery £100 stock. On
Government stock brokerage is generally £1 per
cent., on other stocks £] to £1 per cent.  The price
of stock depends largely upon the demand for it,
which in turn depends upon the stability and
prosperity of the company. Thus, if a company
pays a large dividend, the price of stock will be
at a premium; while that paying a small or no
dividend will be at a discount. The current prices
of stock arc published daily in the London papers,
together with the rise or fall in the price.

113. A company whose business is flourishing
may pay a dividend beforc the usual time and in
addition to the usual distribution. This is termed
an interim dividend.

In working sums on stocks and shares it is
essential to discriminate clecarly between  the
nominal value and the rcal valuc of the stock.
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Thus, if we rcad that a man purchased £506 stock
for £375, the latter sum is the real value, while
£506 is the nominal valuec.

Ezample.—What income is derived from £3,155
stock at 5 per cent.?

Interest is paid on the nominal valuc of the
stock, i.e. £5 is received on cvery £100 stock held.

.. Income on £100 stock = £5
) 29 £3,155 ) = £ﬁl’1‘6565 A !:
= £157 15s.

ExampLes XVIIa

(1) Find income derived from £2,175 stock at
4 per cent.

(2) What income is derived from £5,280 of 8 per
cent. stock ?

(3) What income will be derived from £6,168 10s.
stock at 5 per cent. ?

(4) Dividend on stock is 6 per cent. What
income will a man obtain on £7,958 13s. 4d. stock ?

(5) A man holds £3,816 15s. stock. What will
be his income if a dividend of 3} per cent. is de-
clared ?

(6) Find income derived from £745 15s. South
Australian 8} per cent. stock.

114. The income is based on the nominal value
of the stock; thus, 4 per cent. interest is £4 on
every £100 stock held. Should the price of the
stock be at a discount, the real interest will be
greater than 4 per cent. as £4 is gained on a less
amount of money than £100. In calculating in-
terest where the actual cost of the stock is given,
the price must be made the basis.
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Example 1.—What income is derived from in-
vesting £3,894 in 3} per cent. War Loan at 89} ?

Income on £89} invested = 3}

3894 7
’9 ’9 £3,894 ’9 =£‘8'6;{X 2
1298 2
B4 x4 1 2596
Bt A R v
Bl
17
= £152°706

= £152 14s. 1d. approx.

Ezample 2.—Find income derived by investing
£2,600 in Japan 1907 5 per cent. stock at 94. (Allow
§ per cent. for brokerage.)

Note.—The broker in purchasing for the investor
charges £} for cvery £100 stock he buys, that is,
the price per £100 stock becomes £943.

Income derived from investing £94} =2 £5
”» ”» ”» £2,600-== )i;;giﬂ x5
= £3_’:TQ503)S5. X 5
= 104000
= 138114
= £138 2s. 8d. approx.

Examrres XVIIID

(1) What income is derived by investing £4,750
in the South African 44 per cents at 95 ?

(2) What annual income would be derived from
the investment of £2,163 in the Metropolitan Water
Board 4 per cents at 63 ?

(8) I invest £3,218 in the French National
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Loan bearing interest at 4 per cent.  The current
price is £644. What intcrest should I obtain ?

(4) The Russian 5 per cents stand at 54. What
income should be derived from the investment of
£2,368 in this stock ?

(5) What income would be derived from invest-
ing £8,6385 in North-Eastern Railway stock stand-
ing at 93§ if dividend paid is 6 per cent. (brokerage
% per cent.) ?

(6) £4,736 is invested in Canadian Pacific Rail-
way at 176}. The C.P.R. is paying 12} per cent.
What income is derived (brokerage } per cent.) ?

(7) What income shall I obtain by investing
£696 in £1 shares of the Anglo-Dutch Rubber Co.,
standing at 41s. 6d. The dividend per share is
8s. 4d.

(8) An investor purchases 7 per cent. cumulative
preference shares in Premier Oil Co., to value of
£6,000, £1 sharcs standing at 22s. 6d. What income
will be derived ?

(9) In January 1918 a man invests £3,174 in
Nitrate stock standing at 114} (brokerage } per
cent.). Ile reecives an interim dividend of 10 per
cent. in June and dividend of 15 per cent. in
Dccember.  What income did he obtain for the
year ?

(10) A man invests £2,000 in 6 per cent. cumu-
lative preference shares standing at 96 in 1915,
At the end of year he reccives 8§ per cent. only.
What income should he have received at end of
1916 ?

115. As has been said, the income is based upon
the nominal value of the stock and does not show
the real interest on the money invested.

If a man invests money in 84 Indian stock



STOCKS AND SHARES 161

standing at 69§ (4 brokerage } per cent.), the per-
centage return on his money will be :

Income derived from £693 + }is £3}

; 100
. . £100 i 69% x 3}
2
_ 100 x 4 7
T279 2
1400
7o 502

= £5 per cent. approx.

ExamrLEs XVIIIc

What rate of interest is derived by investing in :
(1) 4 percent.stockat75 ?
(2) 7 bR} ”» LR 91 ?

3) 8 ,, " , 1057
(4) 6% ,, v » 947 (brokerage §per cent.)?
(5) 5 ” ’ ’ 804 ’ i ’

(6) Which stock offers the better investment, the
7 per cents at 104 or the 4 per cents at 867

(Note.—Make imaginary investment of £(104x86).
First income = £7 x 86, second income = £4 x 104..)

(7) Which investment is the more remunerative,
the 4 per cent. War Loan at £94, or the 5 per cent.
at 102 ?

(8) Mexican 6 per cent. bonds stand at 81, the
4% per cent. Irrigation stock at 59. Which offers
the better percentage ?

116. To determine the amount of stock that can
be bought for a certain sum of moncy at given
price :

11
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How much stock can be obtained by investing
£8,725 in the Great Western Railway, stock stand-
ing at 8672

Amount of stock that can
be bought for £86 = £100
Amount of stock that can
be bought for £3,725 BI28 % 100
£4,381°395
£4,331 7s. 11d. approx.

o

ExavprLeEs XVIIId

How much stock can be obtained by investing :
(1) £2,000 in Lancs. & Yorks Railway at 623 ?
(2) £8,150 in North-Western Railway at 93} ?
(3) £3,000 in Midland Defcrred Stock at 563 ?
(4) £3,150 in Grand Trunk Debentures at 624

(brokerage }) ?
(5) £8,630 in Underground Electric at 95}

(brokerage 1) ?

(6) What is nominal valuc of £3,015 invested
in Whiteley £1 shares at 22s. 6d. ?

(7) Gramophone Co.s £1 shares stand at 8ls.
What will be nominal valuc of £258 17s. invested
in them ?

(8) £4,208 is invested in British Bornco Oil £1
shares at 26s. 8d. What is nominal value of shares
(brokerage } per cent.)? (Note.—Price of £100
shares = (£100 x 26s. 8d.) + 5s.).

(9) Indian Bank stock stands at 75}. What
amount of stock can I purchase for £8,850 (broker-
age })?

(10) B.S.A. £1 shares stand at 35s. 8d. What
can my broker obtain for me for £1,014 17s. 6d.,
his commission being % per cent. ?
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(11) What will be the cost of £508 Indian stock
at 74 ?

(12) I purchasc £8,000 Grand Trunk stock at 63.
What must I pay for it ?

(18) The price of Burmah stock is 65§. What is
value of £1,365 stock (brokcrage §) ? (Note.—Price
realised for £100 stock is £655 — 3.)

(14) T hold £3,000 Armstrong £1 shares. What
is their present value at 87s. per share ?

(15) A man sclls £2,185 £5 shares standing at
£3 2s. 6d. per share. What does he realise ?

(16) Maypole Dairy Deferred £1 shares stand at
21s. How much should I pay for 1,200 such
shares ? What per cent. shall I get on my moncy
if dividend per share is 3s. 5d. ?

SUNDRY NOTES dN STOCKS

117. A Contract Note is the notc sent by the
broker to the investor advising him of the sale
or purchase of stock on his behalf. A contract
note for purchase or sale of stocks must bear a
shilling stamp if for more than £100 and less than
£500 and 1s. for every £500. A contract note
takes the following form :

LoNDoN,
June 30th, 1919,

We have to-day purchased to your order, subject
to the Rules, Regulations and Customs of the
London Stock Exchange :

£ s d
£1,000 Great Western stock at | 97 /970 0 O
Brokerage . . . %%l 5 0 0

£975 0 0

R
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In actual business the brokers frequently charge
for Government stocks } to } per cent. on the
nominal par value of the stock. This charge
(2s. 6d. or 5s.) is charged also on a part of £100
stock.

118. Consols is a contraction for ‘ Consolidated
Funds ” or ““ Consolidated Annuities.”” These funds
or annuities are the amalgamated debts of the
country contracted at various times. Consols
bear an interest of 24 per cent. and are preferred
by those investors who prefer absolute safety of
their capital to a large or fluctuating income.
During the years 1914-1919 the Government raised
funds by means of ‘ war loans ’—subscribers
loaning their money to the Government for the
purpose of carrying on the war. These loans bore
interest of from 3} to 5 per cent., and as a conse-
quence people sold out their Consols to invest in
the “loans,” so that in June 1919 Consols had
fallen to 52%.

119. The “ Victory Loan.”—In June 1919 the
Government issued two new loans termed the
Four Per Cent. Victory Bonds and the Four Per
Cent. Funding Loan. The distinctive features of
these loans are :

I. Four PeEr CenT. VicTORY BONDS

(1) Issued in bonds of from £5 to £5,000 (nominal
value).

(2) Price of issue is 85 per cent., which may be
fully paid on application or in instalments ex-
tending over six months.

(3) Interest at rate of 4 per cent. per annum
to be paid on March 1st and September 1st
annually. (To meet this the Government under-
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take to sct aside cach half-year 2} per cent. of
nominal amount of bonds issucd. After deducting
anount required for payment of interest for the
half-year, the balance will be carried to a Sinking
Fund which will be applied by means of annual
drawings to the redemption of bonds at par.)

(4) Thc amount of the issue is unlimited.

(5) The interest is to be cxcmpt from income
tax.

(6) Stock and bonds of certain former issues of
War Loan and Exchequer Bonds will be accepted
at par as the equivalent of cash.

(7) Principal and interest of loan will be a charge
on Consolidated Funds (Consols).

I1. Four Per CeEnt. FUuNDING LOAN

(1) Issued in stock or bonds in multiples of £50.

(2) Price of issue is 80 per cent.—ecither fully
paid on application or in instalments cxtending
over six months.

(8) Loan will be redeemed at par bétween 1960
and 1990—from 41 to 71 ycars after issuc.

(4) Dividends payable May 1st and November
1st cach ycar at rate of 4 per cent. per annum.

(5) Issuc is unlimited.

(6) Interest will be free of income tax.

(7) Stocks and bonds of certain former issues
of War Loan and Exchequer Bonds will be accepted
at par as the equivalent of cash.

(8) Principal and interest to be a charge on
Consolidated Funds.

ExAaMPLES BASED ON  Victory Loan ”’—XVIIIe

(1) A man invests money in 4 per cent. Victory
Bonds at 85. What is the real rate of interest ?
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(2) What is real rate of interest obtained by
investing in 4 per cent. Funding Loan at 80 ?

(3) A man invests £2,125 in Victory Bonds at
85 ; what income will he derive from his invest-
ment ?

(4) The interest paid on Victory Bonds at 85 is
£4, which is free from taxation (3s. in £). What
per cent. does this represent ?

(5) Interest on Funding Loan is frce of tax. What
is real per cent. of intercst ?

(6) A man purchasing a Victory Bond at £85
has it bought back at par after receiving two half-
yearly dividends. What profit does he make on
his outlay ? What per cent. profit is this, adding
exemption from income tax on dividend ? Answer
to nearest tenth.

(7) A man buys £750 4} per cent. (1925-1945)
War Loan at 99. How much does he pay ? He
converts this into Victory Bonds, £100 loan being
accepted as £100 cash. What is nominal valuc
of bonds that hc obtains ?

(8) Two men cach invest £1,360, one in the
Victory Bonds at 85, the other in Funding Loan.
After two ycars the man investing in Victory
Bonds has two of his bonds rcdeecmed at par.
Which man has obtained the greater interest,
and by how much ? (Ignore income tax.)

(9) Tn 1918 a man invested £1,425 in 5 per cent.
Exchequer Bonds at 95. On the issue of the new
loan he converted the bonds into 4 per cent.
Funding Loan at 80 each, Exchequer Bonds being
accepted as cquivalent of £100 cash. How much
does he gain or lose in income by the change ?

(10) A man has £4,785 New Zcaland 3} per
cent. stock, on the interest of which he pays
income tax at 3s. in £, He sclls at 78 and invests
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proceeds in 4 per cent. Funding Loan at 80, interest
free of income tax. What does he gain per annum
by the change ?

120. Combines and Trusts.—There is a tendency
at present for large firms in the same business to
combinc their capitals and trade as one firm.
The combination of capitalists forming the Stan-
dard Oil Trust in America in 1882 resulted in that
company obtaining a virtual monopoly of the oil
trade and squeezing out the small producer.
While economies by producing on a large scale,
by better organisation, and the prevention of
overlapping are undoubtedly effected, the question
as to whether these combinations will result in
bencefit to the consumer is more than doubtful
and presents one of the most scrious of the present
economic problems.



CHAPTER XIX

CALCULATION OF COSTS, FREIGHT,
INSURANCE

121. WE are all familiar with the terms * post frec ”
or *“ carriage paid ”’ associated with the price of goods
in advertisements. It is clear that the scller has
allowed for the cost of carriage in quoting his price.
There are other mcthods of quoting price, cach
method having its recognised phrase as follow :

F.A.S.—X'rce alongside ship—means that the
seller takes responsibility to the ship side, from
which time all charges and responsibility fall
upon the buyer.

F.0.B.- -¥rce on board—mecans that seller takes
responsibility and bears cost until goods are put
on board.

F.O.R.—Frce on rail—means that seller pays all
charges until goods are on the train.

“ Loco ”—denotes that price quoted is for the
price of goods where they lie, and includes no
charge for removal.

C. & F.—cost and freight—price here includes all
charges to the port of destination ; similar to * carri-
age paid ” with inland goods. C. & F., howcver,
does not include insurance nor import dutics.

C.I.LF.—cost, insurance and freight—as term
indicates, price quoted include C. & F. plus insurance
of goods.

Free, Franco, or Rendus—mecans that cost in-
cludes all charges, import duties, carriage to ware-
house of purchascr, etc.

122. In “ costing” an article, particularly a
manufactured articlc, the expenses incurred in

168
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materlal and labour must be oal(,('ully rcu)rdcd in
order that such a price may be put upon it that
will give the customary percentage of profit and
yet not exceed the price of similar articles shown
by competitors.

In manufacturers’ offices, therefore, accurate
“ cost accounts ” are kept showing the cost of
cach process in the manufacture of the article.

The cost of a piece of work includes (a) cost of
raw material, (b) cost of labour, (¢) establishment
expenses, as cost of motive power, foremen, rent,
taxes, depreciation of machinery, ete., (d) indirect
charges (sometimes called on-cost), as salaries of
salesmen and clerks, travellers’ comnissions,
advertising, interest on capital. To this must
be added cost of carriage if goods arc delivered
“ carriage paid,” insurance if c.i.f.,, cte.

Many firms have printed sheets or cards recording
cach item of raw material, each process of manu-
facture with ruled columns for quantity produced,
and the cost of cach item.

Example :
(1) U; pholstued chair .

Frame

Castors, set

Castor rings .

Webs, 12 yds. @ ng

Serim, 13 yds. @ 1s. 4d.

Hessian, 1} yds. @ ls. 4d. . .
Springs, 12 seat @ 3d. . .
Smm&Sum@2d .
Tacks and twine

Stuffing—hair, 12 lbs, (, 25, .
Stuffing—wadding, 2 lbs. Q 23. 6d.
Gimp, 8 yds. @ 7d. .

Cord, 4 yds. @ 54d. .

Cahco l}yds. @ ls.6d. .
Demask or tapestry, 3} yds. @ 10

Total cost of material . . .

»

NS~ ®

coomroooccacoad

Sompancmw
|
SwS o

|

B mocooc~coocococccon

i
|
|
i

15

o
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Labour
£ s d
Upholsterer, 24 hrs, @ 1s. 6d. . . 110 0
Woman (sewing), 4 hrs. @ 8d. . 0 2 8
Cabinet maker (fixing ca.stors, legs, etec.)
lhr, @ 1s.6d. . . . 6
£1 14 2

Total cost under (a) and (b), £5 9s. 5d.

Allowing 5 per cent. for establishment charges
and 10 per cent. for * on-cost,” we get £5 9s. 5d.
4+ 5s. 6d. + 1ls. = £6 5s. 11d. Add to this
25 per cent. profit = £1 11s. 5d. = £7 17s. 4d.
Thus the chair may be priced £7 17s. 6d.

(2) Printing small books-—1,000 copies :

Material s Machines
£ e d. £a d
Paper . 7 10 0 Settingup . . 012 0
Ink 1 18 0 Machinery 110 0
Boards 3 2 6 Washing 0 3 0
Leather 3 00
Cloth 5 8 0 Total . . £2 5 0
Sundries 076 i
Total £21 6 O Binders
£ s d.
Printers Ruling . 2 6 0
£ s d. Cutting 012 6
Composition 4 4 0 TFolding and sewmg 1 5 0
Distribution 1 2 0 Binding. 1 60
Imposition 0 10 0 Finighing 018 0
Reading 0 5 0 Sundrics 014 0
£6 1 0 Total . .£7 16
Total ('ost

£ s d

Materials . . . . . . 21 6 0

Printers . . . . . . 6 1 0

Machines . . . . . . 2 5 0

Binders . . . . . . 7186
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£ a d.

Allow establishment expenses 10 per
cent. . . . . . 313 4
On-cost 5 per cent, . . . . 116 8
Total . . . . . . 42 3 6
Profit 20 per cent. . . . . 8 8 8
"Total cost for 1,000 copies . . . £50 12 2

Approximate cost, 1s. 1d. per copy.

ExaAMPLES

(1) A manufacturer sends goods to agent to
scll on commission. At what must he price them
if raw material costs £16 7s. 6d., labour £24 6s.,
establishment and on-cost £3 4s., cost of carriage
125.6d.? Agent is to obtain 2 per cent. on sales, and
manufacturer wishes to clear 10 per cent.  (Note.—
The 10 per cent. is to be made on cost price, thus
add 10 per cent. to total cost—this represents 97}
per cent. of sclling price.)

(2) T wish to price goods carriage paid in United
Kingdom. The raw material costs £2 15s., labour
£1 8s., cstablishment and on-cost, 15s. The
average cost of carriage is 4s. 6d. Profit, 121 per
cent. of total costs (exclusive of carriage). What
should I charge ?

(3) I wish to tender for the supply of dinners
to a large school. T estimate following as average
material required daily: 1 cwt. mcat at 1s. 3d.
per 1b.; 2 cwt. potatoes at 8s. per cwt.; 1 cwt.
flour at 19s. 6d. per cwt. ; vegetables, £1; fruit or
jam, 24s; labour: cooks, three for four hours at
1s. 3d. per hour ; carvers and servers, 10 at 3s. 6d.
per day; cleaners, 4 for two hours at 8d. per
hour. At what price per head could I serve the
400 dinners and make a profit of 25 per cent.
(nearest penny) ?
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(4) A merchant purchases 1,000 cascs tinned
fruit at 16s. per case f.o.b. Halifax (Nova Scotia).
Carriage charged is £8 10s.; iusurance, 2s. 6d. per
cent. ; dock dues and carriage to warchouse, £2 5s.
If each case contained 24 tins, at what rate per
dozen can he scll the tins to clear 20 per cent.
and allow average cost of 2s. 6d. per doz. for
delivery ?

(5) A brickmaker’s cost sheet shows following
for production of 50,000 bricks :

Labour Materials
£ E
Digging clay . . 315 Coal and coke . . 294
Kilning . . . 410 Sundries . . . 86
Making, ete. . . 363

Stacking, carting, oto. . 218

Establishment expenses at 10 per cent., on-cost
at 2} per cent. of prime costs. At what price per
thousand can he sell the bricks to clear 15 per
cent. ?

(6) A buyer buys linoleum at 1s. 10d. per yard
less trade discount of 10 per cent. lle pays men
3d. per yard for laying, and wishes to clear 25 per
cent. profit. At what price must he mark the
linoleum per yard, laying free ?

(7) A man cstimates for redecoration of a build-
ing. The materials required would be 10 lbs.
paint at 74d. per lb., 20 lbs. enamel at 2s. 3d. per
Ib., 24 rolls paper at 8s. 4d. per roll. Sundrics,
15s. 9d. Labour, four men, 48 hours cach at
1s. 8d. per hour; boy, 48 hours at 4d. per hour.
Use of tools and plant, 15s. ; insurance of men under
Compensation Act, 4s. Allowing profit of 15 per
cent., what would be amount of tender ?



CHAPTER XX
BANKING

123. WE have alrcady learnt that one very
important part of the work of a bank is discount-
ing bills of cxchange. But we also know that a
bank is a safe repository for money which may
be withdrawn on demand by means of cheques.

When opening an account at a bank we may
either place our money * on deposit™ or “on
current account.” Deposit account is used for
such large sums of money that will not be required
by the depositor at short notice, and earns an
interest for him which increases slightly with
the greater length of notice he is prepared to give
on withdrawing. The deposits on which we may
wish to draw at any time without giving the bank
preliminary notice are placed on current account.
In most London banks it is customary to require
a customer to maintain a minimum balance of
£50 -on current accounts, on which no interest is
paid and no commission charged. In some banks
and in provincial banks 2 per cent. is allowed on
credit balances, while 2s. 6d. per cent. commission
is charged on the total amount of cheques drawn.
When paying in money to the bank the customer
makes out a credit or paying-in slip—both the
perforated slip and the counterfoil. A specimen
paying-in slip is here shown.
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J. H. Green James Ienry Green
Date. | Debtor. Creditor. | Debtor, ! Credutor, | Balance. , Days. Interest.
|
1919 Lad|lL sd| & sd s d.
June 1 J. Green 150 0 0150 0 0
P, Murray 3210 018210 ¢ 9 19
, 10| gelf {20 0 0 16310 0
1. Porter 1210 0 150 0 0 2 |, 0 4
o 12 ("ash 15 0 0{165 0 0O
X, Samuels 64 0 0229 0 0, 8 20
5 20| R.TRoberts 2715 0 201 5 0° 6 11
y 20 J. Storer 2815 01230 0 0
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The slip is torn from the book after the amounts
have been checked, and from these credit slips
the ledger clerk credits the account of the depositor.
The counterfoil is initialled by the cashier and is
a reccipt.

Withdrawals arc made by mecans of cheques
which are issued in books to the depositor. Kach
cheque bears an impressed twopenny stamp, which
is a tax upon the depositor and goes to the State.
A cheque, after it is paid, becomes a debit slip,
and from it the ledger clerk debits the customer’s
account. An account in the ledger of a bank is
kept in the following manner :

124. It will be seen from above that cheques
drawn by the depositor, J. H. Green, for himself
H. Porter, and R. Roberts, are copied in the debit
columns, from the credit slips the creditor columns
are copied. The balance column shows the balance
to the credit of the depositor at any time, while
the intcrest is allowed at the rate per cent. (here 2),
and is carried forward in intercst column. The
amount of interest is found from interest tables.
The signature, J. H. Green, above the account,

|
|
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is a pasted-on slip signed by Green and used for
identification of his signature upon a cheque.
Banks make up their books twice a year, and add
accumulated interest and deduct commission.

125. Another method of calculating the interest
is by multiplying the balance by the number of
days thus: (1821 x 9) + (150 x 2) + (229 x 8) +
(201} x 5) = 1,642% + 300 + 1,832 + 1,006} =
4,7803%.

The interest is then found on £4,780 for 1 day at
2 per cent. = £:258 = 5s. 2d. This, too, is calcu-
lated and added on cach half-year.

The third method is to calculate the interest
once per month on the minimum monthly balance
—in example this would be £150. Interest would
therefore be that on £150 for 1 month at 2 per
cent. = £} x & = 5s.

126. It will be seen by this method that if
a man’s balance is grcatly reduced at any part of
the month the interest suffers. For that reason
it is common for firms to make monthly payments
on the last day, so that the cheques will not be
debited against them until the beginning of the
following month.

ExamprLes XX

For the purposes of obtaining practice, use 5 per
cent. table in Chapter XIII.

(1) Complete the following ledger account :

(a) using direct calculation of interest.
(b) using method of multiplication.
(¢) using minimum monthly balance.
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THOMAS MARVIN

Date, Debtor. (‘reditor. T)obt,or.: Creditor. | Balance. | Days. | Interest.
- e ! —_ —— - ——
1919 Lad) £ 5 d | £ s d £ s d.
June 1 11, Jarvis t16 15 0
T, Grover | 3518 6
Cash . 45 17 8
w9 | Self 15 0 0
P. Huson 10 00
y 16 H. Harper 3915 4
R. Riches . 1717 6
Cash i 18 0 0
5 19 [ 8. Stalker |39 16 7
P. Partiidge . 66 15 &
» 26 | R. Rouse 118 16 8
L. Linney 1515 0
» 29 . Done ; 3712 10
y 30 Interest (5%) !
Commission on )
cheques drawn
@ 238, Gd. per
cent.
Balance

(2) Make out H. Hall’s current account. On
July 1, 1919, he opened an account by paying in
a cheque drawn by R. Bullock, £200, and cash £50 ;
3rd, drew cheque for self, £20; 5th, paid in cash
£18 10s. and cheque (W. DBradley) £68; 9th,
drew cheques for B. Wheeldon, £29, and E. Jolley,
£54; 15th, sent cheque to H. Hatter, £39 10s. ;
21st, paid in cheques from J. Murphy, £30, and
from P. Hardy, £47 10s.; 26th, drew cheque for
self, £35. What is balance of interest for month ?
What is interest on minimum monthly balance ?

(3) Make out a paying-in slip for H. Cole, who
on July 22, 1919, paid into the Royal Bank the
following : Two £10 and six £5 notes, £58 in £1
Treasury notes, and £32 in 10s. Trcasury notes
(regard as gold); silver and copper, £44 10s.;
cheques—following on Royal Bank, £17 17s. 6d.,
£23 15s. 8d., £41 17s. 4d., and on other banks
£59 15s., £72 14s., and bill of exchange £75.

12
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(4) Make out a currcnt account for P. Green-
wood :

1919 £ s d. 1919 £ 8 d.
May 1. Cr, . 385 0 0 June 1. Cr. . 21416 5
» 10. Cr. . 1919 6 5 6. Dr. . 3218 6

Cr. . 27T14 0 »w 9. Cr. . 6616 6
, l9.Dr. . 16315 0 , 10.Cr. . 3818 8
s 26. Dr. . 3213 4 »s 27. Dr. . 25 0 0
» 30, Cr. . 5919 0 » 29. Dr. . 1610 0

Find and credit balance of interest.

Find interest on minimum monthly balance for
May—credit intercst and carry balance forward to
June. Find also minimum monthly balance and
interest thereon for June.



CHAPTER XXI
SYMBOLICAL EXPRESSION

127. In illustrating certain arithmetical processes
it is often found convenient to substitute letters
instcad of numbers, the advantage being that cach
lctter can be looked upon as indicating any number
whatever, so that the processes are thereby made
perfectly general and applicable to any numbers
which may occur. As the mcthod is dependent
to some extent upon a knowledge of the elementary
rules of algebra, a brief record of these and some
of their applications to arithmetic are given below.

128. et a b c . . . be letters representing certain
numerical quantities, so that, when jn future we
refer to any particular letter, it is to be under-
stood that this is simply an abbreviated manner
of referring to the numerical quantity represented
by this letter.

An expression is a collection of numbers or
letters which arc connected by any of the four
arithmetical signs + — -- or x. The parts of
an expression scparated by the sign + or — are
called terms.

129. When lctters are multiplied together the
multiplication sign may be omitted, c.g. :

a x b x ¢ may be written abe.
8 X & x y may be written 8zy.

It is obvious that two figures could not be written
179
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side by side in the same manner, c.g. 84 indicates
30 + 4, not 3 x 1.

130. If a number or letter is repeated several
times as a factor it is said to be raised to a given
power (para. 8). Thus a x a x a is written @' and
is termed the third power of a; b x b x b x b is
written b* and is termed the fourth power of b.

Powers of like letters are multiplied together by
adding their indices, e.g. :

@#xa =axaxaxaxaxaxa=a'"t"=a
b x b =01 = bt
and in general, if m and n are any numbers what-
ever, a" x a* = a"'"

Examples :
Ifa-=4,b=5¢c=6,m=3,n =2,
then 8ab = 8 x 4 x 5 = 160 ;
300> = 3 x4 x4x4dx5x5 —-4800;
5a" =5 x 48 =5 x4 x 4bx4 - 820;
2a7h -+ Bc™ = (2 x 42 x 5) + (3 x 6%)
—~ 160 + 648 - 808;
4ab x 3a*b* = 12a’h* == ]2 x 43 x 54
= 12 x 64 x 625 == 480,000.

181. When an expression is to be raised to a
given power it should be enclosed within a bracket,
and the index of the power written outside the
bracket, e.g.:

2a + 3b — 5¢ raised to the third power is written
(2a + 3b — 5¢).

5a* raised to the fourth power is written (5a%).

The latter example can casily be developed
further ; thus:

(5a%)* == ba* x 5a* x 5a* x 5a* = 625a’** ' 7 =
625a°.
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Again (b')* = b‘ x b x 1)3 X b x b = b”“ =z s
or generally ( "‘)" o™ X 2™ x .. .on times ==
am +m . « o ntimes - wmn

Thus the power of a power of an expression can
be obtained by multiplying together the two
indices.

Example 1.—Ifa =2,b = 6,¢c = 3. Find the
value of (2a + 3b — 5c).

Result —= (4 + 18 — 15)) — 7% = 313,

Example 2.—Find the value of (@) if ¢ — 4
m = 2, n —: 3,

(@") = @™ = 45 = 1096.

132. When scveral terms are to be multiplied by
the same factor, they can be enclosed within a
bracket and the factor written outside, c.g.

3a + 30 4 3¢ = 8(a + b + ¢).

ma - mb 4+ me 4 md = m(a + b + ¢ + d).

th -+ bh + lh -}- bh = 2lh + 2bh = 2h(l 4- b).

Example 1.—The area of the walls of ¢ rectungular
room can be repn’s'entcd by the formula A = 2h(l -+ D).
Find the area if'1 =15 ft., b =12 ft., h = 10 ft.

Area = 20(15 + 12) = 20 x 27 = 540 sq. ft.

Example 2.-—Find the value of ma + mb + mc if
m =12, a = 127, b = 13-4, ¢ = 139,

ma + mb + mec =m{a 4+ b 4 ¢)
= 12(12-7 + 13-4 +- 13-9)
=12 x 40 = £80

138. The foll()wmg results have important
arithmetical applications :
(1) (@ +b) = (a +b)(a +b)
= a(a + b) + b(a + b)
=a* + ab + ab + b*
=a* + 2ab + b
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(2) (@ —b) =(a —D)(a —b)
= a* — 2ab 4 b?
(3) (¢ + b)(a — b)=ala — b)+ b(a — b)
=aq® —ab + ab — b*
= q® — b
Examples :
(i) 109* _ (100 + 9)
=100 -+ (2 x 9 x 100) + 9°
= 10,000 + 1,800 + 81
= 11,881
(ii) 998 = (1,000 — 2)?
=1,000® — (2 x 2 x 1,000) + 2*
= 1,000,000 — 4,000 -+ 4
= 996,004
(iii) 82 x 78 = (80 + 2) (80 — 2)
= 80* — 2°
= 6,400 — 4
= 6,396
(iv) 54°—386%= (54 + 36) (54 — 36)
= 90 x 18
-~ 1,520

184. The arca of any regular rectangular border
can be calculated in the following mannecr :

(a) Let the border be outside the rectangle, of
which the length = I, and brecadth = b. Lct
width of border be d.

Then outer dimensions of border are (I 4 2d)
and (b + 2d) respectively.

Area of the whole = (I -+ 2d) (b + 24d).

Arca of inncr rectangle = 1b.

Thercfore arca of border = (I + 2d) (b + 2d) — b
=1Ub+2d) +2d(b+2d) —W
—2d(+b+2d)...(01)

(b) If the border is inside the rectangle, its area
=2d(l +b —2d)...(2)
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Ezample 1.—Find the area of a path 4 ft. wide
round a rectangular plot ; givenlength = 25 ft., breadth
= 14 fi.
Turn formula (1) above:
Arca = 8(25 -+ 14 + 8) = 876 sq. ft.

Ezample 2.—~Find the area of a stained border
18 ins. wide round a rectangular room 18 ft. long
by 15 ft. wide.

From formula (2):
Area = 3(18 + 15 — 3) = 90 sq. ft.

135. The division of one expression by another
is indicated in the samec manner as in arithmetic,
either by the use of the division sign, or by writing
the first expression above the second, e.g. :

3a divided by 2b = 3a + 2b or 8a

2b
(7a + 5b) divided by (32 - 2y)
= (Ta + 5b) +~ (Bz + 2y)

136. The division of one power of an cxpression
by another power of the same expression can
be performed by subtracting the indices, e¢.g. :
axaxexaexe
T axaxa ¢
or a® + a = a* = a’.
8b* - 2b = 4b*! = 4b?,
and in general 2™ - 2" = 2",

a* = a

Note.—By the above rule 2" = 2" = 2™ = a°
But 2" ~ 2" =1
St =1L
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This result is of importance in the theory of
logarithms.

Examples -

If a = 6, x =12, m — 7, p =4
b =35, y =10, n =3, qg =2,
then
(a) (b)
at --a* 8b* -- 2b
— a —= 4b?
= 6° =4+x5x5x%x5
= 36 = 500
() (d)
a - a (8 -I- 4y)"
== g"™" Bz + 4y)"
= 6773 = (3z + 4y)*™
26X 6xX6x%x6 =(36 - 40)*
= 1,296 -= 76*
= 5,776

187. The squarc root of a number is that
number whose squarc is equal to the given number ;

e.g. squarc root of 64 = 8, sincc 8* = 64.

Generally speaking, the nth root of a number is
that number whose nth power is cqual to the given
number. The root of a number is indicated by
the symbol 4/, the order of the root being shown
by a small figurc prefixed to the symbol. The
square root is indicated, if the symbol stands
alone without a prefix, e.g. :

va' = a*  since a* x a* = a'
Vu? = a » a'xa'xal =a"
Ja'' = a’ » G'Xa’xa’xa®=a
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From this it is seen thdt

4

vat =adt =a
132

Vat =a® =«
20

Yo =a' =

n
and in general %/a" = a"

Ezxamples :
(i) V576 = V208 = 2.3 — 24

(i) ¥512 = Y2° =2° - 2" =38
(iii) 4625 = Y5 =
(iv) Find the fourth IOOt of 4,100,625.
Factorising, we get 4,100,625 = 5* x 8
o 4 B
VB X 8" =5t x8' =5x 3 =5x9 =45

Examrrrs XXla
(W) If ¢«-2 b=38,¢c=—=4, d=5, ¢ =6, find
the value of :
(a) 2ab + 3bc + 4de (k) a*b® x a*d*
(b) 2a* + 8b* + 4c? (7)) (4a + 2b + e)®
(c) a® + b + ct (?) ((l"’ + b2 + ¢t — dz):
(d) ab(abe + bed + cde) (k) (a*d?)’
() (ab + cd) (ad + be)  (I) (2a° + b* — d*)°
(f) a* x a (m) (a*h*d® — c*d*)*
(g) a*b*d® (n) (ab)® — ¢t + d’e
(2)Ifa =8 b=38,¢=5 m=4, n=2, find
the valuc of :
(a) (ac)” = (ac)"
(b) (2a + b* + ¢)"
(c) abc (8a — 7b + ¢)*™"
(d) 34a + 34b + 34c
(e) 2ab + 2be
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(8) Find the value of ma + mb 4 me, if m = 3-6,
a =149, b = 288, ¢ = 56-8.

(4) Find the value of :
(a) 201*  (d) (68-5)* — (36-5)* (g) (36-9)°— (18-1)*
(b) 198  (¢) 122 x 118 (h) 729¢ —171*
(c) 1,102® (f) 202 x 198 (7) 1,007 x 993.
(5) Find the arca of a footpath round a square
plot, given :
(a) Length of plot = 20 ft., width of path = 2 ft.
(b) ’ . = 30 [t., ' ,, = 80 ins.
(¢) . ' = 45 m., ’ . =1:5m.

(6) Given that the area of a border round a
rectangular-shaped room can be calculated from
the formula, 4 = 2d(I-+ b — 2d), find the arca when :

(¢) I =221ft.,, b =15 ft., d =18 ins.

(b) 1 =18 ft. 6 ins.,, b = 14 ft. 6 ins., d = 2 ft.

(c) 1 = 6 metres, b = 35 metres, d = 5 decim.

(7) By splitting the following numbers up into
prime factors, find their square roots:

(a) 1,206 (c) 6,561 (¢) 441  (¢) 10,816
(b) 625  (d) 6,084 (f) 3,186 (k) 7,056

8 Ifa=38b=4c=5 m=2n=26, find

the valuc of the following : L
(a) V81,  (c) Vb',  (e) Va'bc
(b) V4096, (d) van,

ExampLEs XXIb

(1) The time of swing measured in seconds of a
pendulum [ ft. long, is given by the formula.

t=m ,\/gl
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Given that = = %% and g = 32, find the value
of ¢ when I = (a) 6 ins., (b) 13} ins., (c) 24 ins.,
(d) 87} ins.

(2) The formula A4 = P(1 + /%) rcpresents the
amount that £P will amount to at » per cent.
in n ycars, calculating by simplc interest.

Find the value of 4 if—

(a) P = £250,r = 8, n = 5.

(b) P = £470, r = 2}, n = 4,

(c) P =£116 4s., r = 3, n = 6.

(d) P =£25,r =2, n =1

(3) Work the following by contracted methods of
multiplication or division correct to 4 places.

(a) Given that (1-08)'* = 1-8439, find the value
of (1-03)t,

(b) Given that (1-04)° = 1-2167 and (1-04)" =
1-4802, find the value of (1-04)'.

(¢) Given that (1-05)'® = 2-1829 and (1:05)* =
1-7959, find the valuc of (1-05).

(4) From the formula (a + b)* = a* + 2ab + b2,
find the valuc of (7,936), given that (7,985)* =
62,964,225,

(5) If the canvas surface of a tent can be ex-
pressed by the formula 4 = 7r(l + 2k), find the
number of sq. ft. of canvas, given m = 22, r =12 ft.,
h =6 ft., | =14 ft.

(6) If the time taken by a body to fall s ft. is

given by the formula ¢ = '\/2—8, find the time

taken to drop (a) 144 ft., (b) 625 ft., (c) 1,296 ft.,
given g = 32,

(7) The weight of a column of mercury in a
capillary tube is given by the formula W = wahp.
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r md the WCIght ingrams if m =— %, a = 2, h =22,

p = 13-6.
(8) The above formula also represents the weight

of water in a (,ylln(lrlcal pipe. Find the weight in
lbs., given m = **, a = }, h = 30, p == 623.

(9) Find the value of (1 +r)if (a)r = J n - 4y
(b) r =03, n = 2.

(10) Find the valuc of (1+ “’“) Ligr — dyn =2



CHAPTER XXII

MORE ADVANCED AREAS AND VOLUMES,
SQUARE ROOT, ETC.

138. IN Chapter IX we dealt with the calcula-
tion of areas and volumes as far as they concerned
rectangular figures and solids, and in the present
chapter it is proposed to extend the discussion so
as to include the most common geometrical figures
and solids. In a book of this description it would
be impossible to give proofs of the formule quoted,
but they can, if necessary, be verified by refer-
ence to books on geometry or mensuration.

189. Area of a triangle.

Case (i). If the basc and height are known,
then arca == } x base x height, so that the area
of a triangle =  bh, where b = number of units of
length in the base, A = number of units of length in
the height.

Case (ii). Il the lengths of the three sides are
known,

Arca =1/s(s —a) (s —b) (s --¢)
where a, b, and ¢ arc the lengths of the three
sides, and 28 = a + b + c.

Example 1.—Find the area of a triangular plot of
ground, given the length of one side is 198 links, and
the distance of the opposite point from this side is
85 links.

Area = (4 x 198 x 85) sq. lks. = 8,415 sq. lks.

189
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Ezample 2.—Find the arca of a triangular picce
of wood, given the lengths of the three sides are 13,
14, and 15 ins. respectively.

Using formula (i), area=+/s (s — a) (s — b) (s - ¢)

we find 2¢ = 13 4 14 + 15 = 42 ins.
. s = 21 ins.

area=4/21 (21 — 13) (21 — 14) (21 — 15) sq. ins.
—A/ZIX8XTX6=1VBxTX2XTX2X3
=42 % 38X 7?
=2t x 3 x7
= 84 sq. ins.

140. The above mecthod of cxtracting square
roots by means of factors cannot be applicd to all
numbers ; so that before procceding further in
the discussion of problems and exercises involving
the extraction of squarc roots, some mention
must be made of the general method by which
these roots can always be obtained.

141. Since /1 = 1, v/100 = 10, 4/10,000 = 100,
4/1,000,000 = 1,000 :

A number which lies between 1 and 100 has its
root between 1 and 10;

A number which lics between 100 and 10,000
has its root between 10 and 100;

A number which lies between 10,000 and 1,000,000
has its root between 100 and 1,000; so that:

A number containing 1 or 2 digits has a root
containing 1 digit;

A number containing 8 or 4 digits has a root
containing 2 digits;

A number containing 5 or 6 digits has a root
containing 8 digits, and so on.

Therefore the number of digits in the root of a
given number can be found by ticking off the
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number into two-digit periods, commencing from
the right and counting an odd digit on the left
as a complete period, c.g. :
The square root of 8456 contains two digits.
The square root of 15349 contains three digits,
and so on.

142. The gencral rule for extracting the square
root of a number can be stated as follows :

(1) Tick the number off into periods in the
manner shown in para. 141,

(2) ¥Find the largest square contained in the
first period, set it down under this period and
subtract. Write down its root as the first figure
of the required root.

(3) Bring down the next period ; double the
part of the root already obtained, and with it
make a trial division. Place the quotient obtained
by this trial to the right of the divisor, multiply
the amended divisor by it, and subtract the pro-
duct as in division. If the product formed is
too large to subtract, choose a smaller figure as
quoticnt until these opcrations can be performed.
Then set down the quotient thus obtained as the
next figure of the root.

(4) Repeat the operations given in (38) until all
the periods have been brought down. If there is
no remainder after the last subtraction, the final
result will give the square root required.

Example 1.—Eaxiract the square root of 6,889.
68 89/88 (1) The largest square contained

64 in the first period is 64. Sub-
163| 489 tracting this and bringing down the
489 next period we get remainder 489.

(2) The square root of 64 =
— (tens).



192 MATHEMATICS OF BUSINESS

Required (3) Doubling the 8 (tens) for a

square root  divisor we get 16 (tens). This in a
= 83 trial division goes into 48 three times.

(4) Set down the 3 to the right

of the 16 and multiply the 163 thus formed by 3.
This gives 489—which leaves no remainder.

(5) Set down the 8 as the second figure of the root.

Example 2.—Eatract the square root of 126,736.

12,67 36/356
9 In the first division the 6
65 | 367 divides into 86 six times—but
325 the product 6 times 66 is larger
706| 4236 than 867, so we must write down
4236 the quotient as 5.

Required square
root = 356

148. In finding the square root of a number which
is partly integral and partly decimal in form, the
periods should be marked in the number, counting
from the decimal point outwards in cach dircction.

Keample 1.—I'ind the square root of 1897-4736.
18\97-47\36%3-56

16 Since there are two

83 | 207 periods is the intcgral part
249 of the number, there are

865 | 48-47 two digits in the integral
43 25 part of the root. The

8706 52236 decimal point is therefore
52286 placed in the root after
- the 8.

1/1897-4786 = 43-56,
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Example 2.—Extract the square root of 2 (work
to three decimal places).

2:00,00,00 '1-4142 | In this and similar

1 . instances  the  decimal

24 100 periods must be formed
96 by using ciphers.

281 | 7300 It is impossible to ob-.

981 tain the exact value of

the root, but for most

D D 1 (
2824 | 11900 practical purposes the

nona 1—1—2?9 result will be found sufli-
28282 2();%()0 ciently accurate if worked
56564 corrcet to three decimal

3836. . places.
.. Correet to the third decimal place \/E =141t

1+t Tt will be shown in the next chapter that
the work of extracting square roots can be greatly
simplifiecd by the use of logarithmic tables, so
that the above methods are usually employed only
when tables are not available.

145. A triangle containing a right angle is known
as a right angled triangle, and the side opposite
the right angle is called the hypotenuse of the
triangle. It can be shown by gecomctry that the
square on the hypotenuse equals the sum of the
squarcs on the other two sides.

Thus, if @ = length of the hypotenuse, b and ¢ =
length of the other two sides.

Then a* = b* 4- ¢

So that if the lengths of the two sides are known,
the length of the hypotenusc can be calculated, for,

« a=4b +¢
13
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Similarly if the lcngths ()I the hypotenuse and one
side are known, the length of the other side can be
determined, for,
b =a —c b =+Va —¢

Ezample.— A ladder 20 ft. long is placed
against the wall of @ house so as to reach a window
16 ft. above the ground. How far is the bottom of
the ladder from the wall.

The ladder forms the hypotenuse of a right-
angled triangle.

< Required distance =4/20° — 16
= 4/100 — 256
= V/1bk = 12 ft,

Exavries XXIla

(1) A triangular f(icld has its base 138 poles
long, and the distance of the opposite corner
from this side is 4§ poles.  What is the rent of the
ficld at £2 10s. per acre ?

(2) Find the arca of the gable of a house, given
that the base is 38 ft. and altitude 22 ft.

(3) Find the square roots of the following :

(a) 1,849 () 99,225 (k) 119025
(b) 2,809 (f) 11-56 (i) 49-1401
(c) 17,424 (¢) 9604 (j) *1296

(d) 80,656

(4) Find the arca of the following triangles,
given the three sides :

(a) 28 ft., 18 ft., 34 ft. (b) 22ins., 16 ins., 28 ins.
(c) 31 yds., 14 yds.,, 28 yds. (d) 24 mctres, 63
mctres, 4% metres.  (e) 104 yds., 82 yds., 41 yds.

(5) Right-angled triangles have the lengths of.
their two sides: (@) 10 ft., 25 t.; (b) 130 yds.,
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35 yds; (c) 144 yds., 108 yds. Find the length of
the hypotenuse in each casc.

(6) Find the length of the other side of the
triangle, if (i) hypotenuse = 25 ft., one side 12 ft. ;
(ii) hypotenuse = 64 yds., onc side 36 yds.; (iii)
hypotenuse = 92 m., one side 54 m.

(7) A ladder placed with its foot 5 ft. from the
bottom of a wall reaches a point in the wall 12 ft.
above the ground. What is the length of the
ladder ?

(8) Find thc area of a triangular field the sides
of which arc 136 yds., 233 yds., and 283 yds., and
its value at £37 10s. per acre.

146. A trapezinm is a four-sided figure having
one pair of opposite sides parallel. Its area is
found by the formula :

Area = }(sum of parallel sides) x (perpendicular
distance between them).

Thus, if ABCD is a trapczium having sides 4B
and DC parallel, then if—

length of side AB = a units of length,

length of side DC = b units of length,

perpendicular distance DE = h units of length,
area of ABCD = }h(a + b).

Example.—Find the area of a trapesium, given
the length of the parallel sides are 18 ft. and 24 ft.,
and perpendicular distance between them equals
12 ft.

Arca = } x 12 x (18 + 24) sq. ft.
= 6 x 42 sq. ft.

= 252 5q. ft.
147. It can be proved by calculation that the
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distance round the edge of a cirele is 3-1415926 . . .
the greatest distance across it.  This is usually
stated by formula as :

Circumference = diameter x 73
or since the diameter cquals twice the radius
¢ = 2mr, when ¢ == circumference
r -= radius
and symbol 7 = 3-1415926 . . .

The exact value of 7 cannot be determined, but
it can be calculated to any degree of accuracy
that may be required.  Yor most purposes, how-
ever, it is found sulliciently accurate to use ecither
the value 81416, or 3%, The error committed in
the latter casc is about 4+ in 10,000,

Evample 1.--Ilow many complete  revolutions
are made by a 28-inch cycle wheel in travelling one
mile ?

Circumference of wheel — }11'—1:_'528 yards
D18}
Distance travelled — 1,760 yards

1,760 x 36
31416 x 28
The area of a cirele is given by the formula :
Arca = mre,

.. No. of revolutions - w90

Example 2.—Forty circular discs of 3-inch
diameter are stamped from a rectangular sheet of
tin, 24 ins. long by 15 ins. wide. Find the per-
centage of waste tin. T == 3.

Area of :
1 dise = %2 x 1:5 x 13 sq. ins.
22x3x3x 10 1980

. l.“ S == -- - - —_
10 dises T 7

-~ 283 5q. ins..
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Total area of tin = (2 x 15) = 360 sq. ins.
Waste -: (360 -- 283) .= 77 sq. ins.

77 x 100
Per cent. of waste = “- 200 — 2144,
cr cen 360 214

Ezxample 3.-~Find to the nearest square foot the
area of u footpath t ft. wide, round the edge of a circular
ornamental lake of 30 yards diameter. mw = 3}.

Problems such as the above should be treated in
the following manner :

Let » == radius of inner cirele.

R-= ., , outer .,

Then arca of the ring formed between the two

circles
= 7R — 7r* = w(R* — »?)
=a(R +r) (R — 7).

Substituting in the above case r = 45 ft.,, R =
49 ft.

Arca = 371(19 4 45) (19 — 45) = 81 X 9t x 4 =
1,182 sq. ft.

ExamrLes XXT1b (7 =3} ).

(1) Find the area of circles with radii (@) 6 ins.,
(b) 8 ins., (c) 3 [It.

(2) What is the radius of a cirele which has an
arca of 30 sq. ins. ?

(3) A cvelist notices that his front wheel revolves
720 times between two consecutive mile posts.
What is the diameter of the wheel ?

(+) Find the speed in miles per hour with which
a driving belt travels, if it passes round a wheel of
20 ins. radius making 120 revolutions per minute
(correct to first decimal place).

(5) Find the arca of a circular plot of ground of
10 ft. radins. What is the area of a footpath 3 ft.
wide built round this plot ?
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(6) Find the cost of laying a circular footpath
4 ft. wide round a fountain of 30 ft. diamcter.
Given the cost per sq. ft. -= 2s. 3d.

(7) What is the arca of a circle which has its
circumference 30 ft.? Find the arca of a square
having the same length for its perimeter.

(8) A square enclosure is formed by 400 ft. of
fencing. Find the number of square fcet gained
by using the fencing to form a circular enclosure.

148. It was stated in para. 72 that the volume
of a cuboid can be calculated from the formula :

Volume == area of base x height.

Similarly the area of the walls can be found by
using the formula :

Arca of walls == perimeter x height.

Both these formule are applicable to all right
prisms, including cylinders, so that if the area of
the basc of a prism can be calculated, the cubical
contents can also be found. Similarly, knowing
the perimeter, we arc able to calculate the area of
the walls.

In the particular case of a cylinder, if » = radius
of base, and & = height of the cylinder,

then area of base == wr?
and volume of cylinder — mrh.

Again, the perimeter in this case is the circums-
ference of the base, so that perimeter—
== 277,
and area of curved walls
=2mrh
The total area of the walls and ends therefore—
= 2mrh 4+ 2mre
= 2mr(h + 7).
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149. The cubical contents of a hollow cylinder
can also be calculated by using the above formula,
in which case the area of the base is calculated
in the manner shown in Example 8, so that
the volume of a hollow cylinder

= m(R*— r*) h or #(R + r) (R — r)h.

Ezample 1.—Find the cost of excavating a V-
shaped trench 120 yards long at 1s. 6d. per cubic
yard, given that the width of the top of the trench is
8 ft. 6 ins. and depth is 28 ins.

Cross-section of the trcnch is a triangle.
Area of this triangle = } x 8} x 2} sq. ft.

7Tx7
=% 2x8x9 5y
= y'ow 5q. yds.
Volume excavated .= (l ‘v X 120) = cubic yds.
Cost of excavation =%\ x 120 x : shillings
= £~L 1s. 8d.

Example 2.—How many iron pipes, each 9 ft.
long, can be loaded into a lruck made to carry 14 tons,
given that the inner diameter of a pzpe is 8 ins.,
outer diameter 9% ins., and weight of iron 480 lbs.
per cubic foot (m = 31) 2

Volume of a hollow eylinder = m(R4- r) (R — r)h.

Outer radius = 4% ins. Inner radius = 4 ins.

3
..Volume of each pipe= 272 % ?3 A 5 % 9 cubic ft.
11 5
! Weigl J s B2 ,45 105
. Weight of one pipe = T x = $ 11’ X 9 x 480 lbs.
/
= 2475 Tbs. 4
14 x 2,240 x 4

£ t = =2 ‘
*. No of pipes to weigh 14 tons= 475

<+ No. of pipes in a load = 50.,
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ExamrrLeEs XXIl¢

(1) ¥ind the volume of a right prism of height
10 ins., given the base is a triangle with sides
G, 7, and 8 ins. respectively.

(2) ¥ind the number of cubic feet of timber in a
cylindrical log of length 10 ft., diameter 8 ft.

(3) A garden roller has a diameter of 2 ft. 6 ins.,
and width 8 ft. Find the number of square feet
rolled over in 12 complete revolutions.

(4) Six borings are made in a certain iron
casting. Find the weight of the material removed
if four of the borings are 6 ins. deep and have
2 ins. radii, while two are 8 ins. deep and have
3 ins. radii. Weight of casting = 480 lbs. per
cubic foot.

(5) Find the number of gallons contained in a
cylindrical tank of 8 ft. diameter and 6 ft. high.

(6) A trench is dug so that one side is 4 ft. deep
and the other 6 ft. deep, the distance between
them being 3 ft. Iind the number of cubic yards
of soil excavated per 100 yards length.

(7) Find the cubical contents of a haystack
which has its ends in the form of a rectangle sur-
mounted by a triangle. Given the height of the
caves from the ground is 10 ft., the height of the
ridge 15 [t., width of stack 12 {t., and length 20 ft.

(8) A person wishing to find the average thick-
ness of a lead pipe, notices that 1 gallon of water
fills a length of 21 ft. If this length of piping
weighs 138 lbs. and the sp. gr. of lead =- 113,
find the thickness of the lead.

(9) An open cylindrical iron vessel of 8 cms.
external radius and 30 cems. height is placed in
water and found to sink to a depth of 12 cms.
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Find the thickness of the walls, given the sp. gr.
of iron = 7-8.

150. The volume of a sphere is given by the
formula :
V = ‘o', where r = radius of sphere.

The surface of a sphere is given by :
S = dmr.

Example.—~Find the surface and volume of a
sphere of 8 ems. radius. m == 3-1416.  Work correct
to nearest unit.

S :dwr? = 4 ¥ 31416 x 8°
= 31416 x 256 == 80 sq. cm,
V = }imr’ = § x 81416 x 8

_ 3'1:*,16; 2048 _ 9145 c.c.s.

ExaypLes XXIId

»

Unless otherwise stated, take = = 31,

(1) Find to the necarest square and cubic em.,
the surfaces and volumes of spheres having radii :

(a) 10 em. (b) 21 em. (c) 1:25 metres. (7=31416.)

(2) An 11-inch cube of stonc is carved into an
ornamental stone sphere of 10-ins. diameter,
Find the percentage of waste.

(8) A hemispherical dome of 10 ft. radius is
covered with sheet lead at a cost of 2s. 6d. per
square foot. Find the total cost.

(¥) How many lead shot of } in. diameter can
be cast from 10 lbs. of lead (1 cubic foot of lead
weighs 710 lbs.).



202 MATHEMATICS OF BUSINESS

(5) Iﬂnd thc V\Clght of a hollow cast-iron ball,
given the outer diameter is 10 ins., thickness of
iron is } in., and weight of cubic foot of iron is
450 1bs.

(6) What is the capacity (in pints) of a hemi-
spherical bowl which has an internal radius of 8 ins.
(see para. 74).

(7) A hemispherical bowl of lead which has its
inner radius 8 ins. and thickness of lead } in., is set
to float in water. Is this possible ? If so, how
many pints of water must be poured into it before
it will sink ? Sp. gr., lead = 11-35 (sec para. 74).

151. The volume of any pyramid or cone = § x
area of base x height of vertex above the base
(= } x volume of cylinder of same height and on
same base).

In a right circular cone
if » = radius of base,
h = height of vertex,
I = length of sloping side,
then volume = }mrh.

The area of sloping surface
= 1 circumference of base x slant height
= 3 x 2mrl = mrl
or = wra/ht + 1.
The total surface of the cone
= curved surface - area of base
=arl + m

=ar(l + 7).

Ezample.—A semicircular piece of tin of 10 ins.
radius is rolled into a cone having the centre of the
circle as its vertex. Find the area of the circular
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prece of lin needed to fm ma baw. What is the hmght
of the cone ?

The edge of the semicirele will form the circum-
ference of the base.

*. 10w = 27rr where r = radius of base,
or r = 5ins,
Arca of base = mr? = 3} ¥ 25 sq. ins.
(i) ="785...sq. ins.
The slant edge of cone = 10 ins.
radius of basc = 51ins.
but I = ht + r" Soh =1
or h* = 10 — 5
h =+/75

= 8'7 ins. approx.

Examrres XXIIe

(1) Find the area of the canvas required for a
conical tent which has slant height 12 ft., radius
of base 6 ft. What is the height of the central
pole ? ’

(2) What is the capacity in pints of a funnel
(neglecting the spout), given that depth is 5 ins.
and diameter of top 6 ins. ?

(3) A funnel capable of holding 1 quart has a
radius of 3 ins. at its brim. Find its depth correct
to the ncarest tenth of an inch.

(4) A circular tent of 20 ft. diameter and 18 ft.
high has vertical walls 3 ft. in height. Find the
amount of canvas used in its construction, allowing
10 per cent. waste.



CHAPTER XXIII
LOGARITIHMS

152. LEr N and M represent two numbers which
can be expressed as powers of a certain base, a.
So that, M =a’, N -= a'.
Then, as was shown in paras. 130, 131, 136, 137 :

MxN=uauxa =a""
M -N=a=+a=a"
(M) = (&) = a”
YM - Vot —ar

From thesc results it is seen that the operation
of multiplication when performed by means of
indices is simplified into one of addition, similarly
division is simplified into subtraction, and so on.
If, therefore, we express all numbers as powers of
the same base, the above methods ean be generally
applied, thus resulting in a considerable simplifi-
cation in the processes of numerical caleulation ; c.g.

('onsider the methcd by which the following
simple table has been constructed and the manner
in which certain ecaleulations can be performed by
means of it.

1 =2 82 =2 1,024 = 2" 32,768 = 2'*
2 =2 64 =2 2,048 = 2! 65,5636 = 2'¢
4 ==2" 128 = 27 4,096 = 2 181,072 = 2'7
8 == 2% 256 =2 8,192 = 21 262,144 = 2'*
16 = 2* 512 =2 16,384 - 2'* 524,288 = 2"

204
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Ia.r(unple 1.- ~Multzply 2,048 by 128.

2,048 = 21
128 = 27
. product 21 x 27 = 21"
From the tables 21% —- 262,144
.. product == 262,114
Example 2.— Divide 131 ,072.Dy 4,096.
131,072 —gu
4,096 =gu
‘. quotient == 217 L gn
= Ui
L
From the tables 2° = 82
*. quotient = 32.
Example 3.—Find the square of 256.
256 =2
. (256) =28
- t)l [
From the tables 2! = 65,536 .
*. square of 256 = 65,536
Example 4—Find the square root of 262,144.
262,144 1
A l.?
- /262,144 =2
From the tables 2* == 512
". square root = 512

Examrres XXIIla

By using the table in a manner similar to the
above, obtain the answers to the following :
(1) 8,192 x 64 (8) 512 x 64 x 16
(2) 82,768 x 16 (4) 181,072 -- 8,192
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(.)) 32,768 - 1,024 (9) 16!

(6) 524, 288 - 2,048 (10) 1/65 536
(7) (512) (11) V262,144
(8) (64) (12) V32,768

153. In thc above cxamples the working is
carried out by means of the indices only, so that
as far as the actual calculations go, the base itself
can be omitted.

This relative importance of indices and base is
indicated better if the tables arc constructed so
that the indices arc written apart from their base,
in which form they are referred to as logarithms.

Thus instead of writing 256 = 2%, we can write
its equivalent form: log, 256 = 8.

This is read : the logarithm of 256 to the base
2 cquals 8

It should be emphasised at this stage that when
in future we refer to a logarithm, we imply nothing
more than an index, so that the laws governing
the use of logarithms are exactly the same as those
given for indices in paras. 130, 131, 136, 137.

Written in logarithmic form, the table given in
para. 152 is as follows :

log: 1 =0 log: 1,024 =10
log: 2 =1 log: 2,048 = 11
log, 4 =2 log. 4,096 = 12
log. 8 =38 log. 8,192 =13
log: 16 = 4 log, 16,884 = 14
log. 382 =5 log. 382,768 = 15
log: 64 =6 log. 65,536 = 16
log: 128 = 7 log, 181,072 = 17
log. 256 = 8 log: 262,144 = 18
log: 512 =9 log; 524,288 = 19

154. Before working out examples by means of
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logarithmic tables, the index laws may be re-
stated in their logarithmic form, thus :

If all numbers can be expressed as powers of a
ccrtain basc, then :

Theorem 1.—Since the index of a product is
formed by adding the indices of the factors,

The logarithm of a product is jormed by adding
the logarithms of the factors.

c.g. 256 = 2* or log, 256 == 8
128 = 27 or log, 128 =7

2 (256 x 218) == 27 or log«(256 x 128) = 7 4 8

e log (256 x 128) = log 256 + log 128,

and in general log (mn) = log m + log n;

similarly log (mnp) = log m -} log n + log P

Theorem 2.—Since the index of a quotient is
formed by subtracting the index of the divisor
from the index of the dividend, therefore :

The logarithm of a quotient is formed by sub-
iracting the logarithm of the divisor from the logarithm
of the dividend ;

c.g. 2,048 = 2" or log, 2,048 = 11

256 — 2* or log, 256 = 8,

<o (2,048 - 256) = 217% or log. (2,048 - 256) =
11— 8,

t.e. log (2,048 - 256) - log 2,018 - log 256,

and in general log (%) = log m — log n.

Theorem 8.—Since the index of a power is formed
by multiplying the index of the original number :

The logarithm of a power is formed by mulliplying
the logarithm of the original number ;

c.g. 512 = 2° or log, 512 = 9

and (512)* = 2°** or log, (512)* = 9x 2

. logs (512) = 2 x log, 512,

and in general log m* = n log m.

»
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Theorem 4.—Since the index of a root is formed
by dividing the index of the original number, so

The logarithm of « root is formed by dividing
the logarithm of the original number ;

c.g. 32,768 = 2% or log. 32,768 =15

and v32,768 = 2" or log, V32,768 == '/

i.e. log. V82,768 = 1 log, 32,768,

and in gencral log ¥m = ! log m.

155. The number which is represented by a given
logarithm is called its antilogarithin ;

e.g. since 8 = log, 256

then 256 = antilogarithm of 8, or as is more
usually written = antilog 8.

156. The four examples worked out in para. 152
appear as follows when worked by means of the
table in para. 153.

(1) Multiply 2,048 by 128.
logs 2,048 = 11
log: 128 = 7
log: product = 18 (Rule 1)
antilog, 18 = 262,1 L4
(2) Divide 131.072 by 4,096.
log: 131,072 = 17
log, 4,096 = 12
log. (quotient) i— 5 (Rule 2)
antilog, 5 = 32
(3) Find the square of 256.
logz 256 = 8
= logs (256)° = 16 (Rule 8)
antilog 16 = 65,536
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(4) Find the square root of 262,144.
log. 266,144 = 18

. log:4/262,144 = 9 (Rulc 4)
antilog 9 = 512

The following example illustrates all the rules
together :

4 2
(5) Find the value of A/ S¥X 2048 x 1,024

131,072
I()g-z 64 = 6

‘. log: 64* = 12 (Rule 3) The fourth root of

logs 2,048 =11 quotient = 4 =

loga 1,024 = 10 4 (Rule 4)
log (product) = 83 (Rule 1) antilog 4 = 16

log 181,072 = 17 .. required value =

log (quotient) == 16 (Rule 2) 16.

ExampLes XXI1IIb

(1) Work out the exercises in Example XXI1la
by the mecans of the log. table of para. 153, in the
manner shown above.

(2) Using the same table, {ind the value of each
of the following :
(@) - 131,072 x 8,192 x 512
52L 288 x 32 768

(b) (Elz‘ﬁ?)

2,048
262 144 x 16,384
(@) N2 pa.
131,072
(d) 262 1 H X 16,384 x 4 096
131,072

14
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157. Any base can be chosen upon which to
build a system of logarithms, but in practice it
has been found most convenient to use the number
10 for this purpose. Up to the present we have
only considered logarithms which were integers,
but it is obvious that only a very limited number
of logarithms can be integers when calculated to
the base 10. For example, in the range of numbers
1 to 10,000 there arc only four integral logarithms—
as follows :

10,000 10¢ .. log 10,000 = 4
1,000 10% .. log 1,000 =3
100 = 10t... log 100 = 2
10 =10'..log 10 =1

1 =10°.". log 1 =0

Since log 1 = 0, and log 10 = 1, the logarithms
of numbers between 1 and 10 must be purely
fractional or decimal in form, similarly the logs
of numbers between 10 and 100 must be 1 plus
a fraction, between 100 and 1,000, 2 plus a frac-
tion, and so on. The fractional or decimal part
of a logarithm is called the mantissa, and the
integral part the characteristic.

il

158. As will be shown in para. 160, only the
mantissa of a logarithm need be calculated, as
the characteristic can always be found by inspec-
tion. The actual process of calculating the man-
tissa is beyond the scope of this book, but the
results can be obtained for practical use in four-,
five-, or seven-figure tables. For general purposes
the four-figure tables will be found sufficiently
correct, but for more accurate work scven-figure
tables should be consulted. Before procceding to
the description of and method of using four-figure
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tables, it will probably be found advantageous to
obtain some idea of what is meant by a decimal
form of logarithm. This can readily be obtained
by studying the following examples :

Thus 10 = 3:162...since 10°° = 10! = V10
10 =1778... Each index is half the
10°2% =1-834... preceding index—so
10°9%:5 = 1-154 ... that each number is the

square root of the pre-
ceding number.

Again 105 = 31-62...since 10"* = 10! = /1000
100" = 5623. ..
1037 =2-371...
107075 = 1-540 .

Derived in the same
manner as the above.

159. These results expressed in logarithmic form
to the base 10 are thercfore as follows :

log 8162 .. = ‘5 log 8162 .. =15
log 1778 . . = 25 log 5628..= 75
log 1-834 .. = ‘125 log 2:871.= -875
log 1:154 . . = 0625 log 1-540.. = -1875

It will be observed that the base has been
omitted when writing the above logarithms. This
is the general procedure when the base is 10,
though other bases must always be indicated.

From the above table, find the value of :

(a) 3162 x 1778 log 8162 = 5
log 1-778 = 25
antilog 75 = 5-623
(b) V2371 log 2-371 = 875

.~ log V2:371 = -125 dividing by 3
antilog ‘125 = 1-334
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Examries XXIIIc

In the same manner as the above, find the value
of :

(@) 1-778 x 1-334 2-371 x 8-162
(b) 1-384 x 1-154 ) 5608
(c) (8-162)° (£) (1-154)* x 2-371
(d) 2-871 - 1-334 (k) V5628

(€) 5628 =- 1778 (¢) V8162 x 1-778

160. The actual relation between the character-
istic and mantissa of a logarithm can casily be
determined by considering the following results :

log (1,778) = log (1-778 x 1,000) = log 1-778 +
log 1,000 = ‘25 4+ 8 = 3-25.

log (177-8) = log (1778 x 100) = log 1-778 -+
log 100 = 25 4 2 = 2-25.

log (17-78) = log (1778 x 10) = log 1778 +
log 10 = 25 + 1 = 1-25

log (1778) = -25.

log (-1778) = log (1-778 - 10) = log 1778 —
log 10 = 25 — 1 = 1-25.

log (-01778) == log (1778 -- 100) = log 1-778 —
log 100 = -25 — 2 = 225,

log (-001778) = log (1778 - 1,000) = log 1-778
—log 1,000 = 25 — 8 — 3-25.

From this it is secen that the mantissa of the
logarithm of a number depends only on the order
of the digits in the number, while the character-
istic is the index of a power of ten. The rules
for finding the characteristic by inspection are as
follows :

Rule 1.—If the number is greater than unity,
the characteristic is one less than the mumber of
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digits to the left of the decimul point, and 1is
posilive.

Rule 2.—If the number is less than unity, the
characteristic is one more than the number of
ciphers lying immediately to the right of the decimal
point and is negative.

These rules will be seen to be simply deductions
made from the results stated above.

161. When writing down the logarithm of a
number the characteristic should always be written
first, as there is a tendency on the part of beginners
to overlook it. The mantissa is then obtained
from tables and written after the decimal point,
so as always to be positive. If it gives a negative
result, as in the case of proper fractions, the follow-
ing method is adopted for changing it into a
positive mantissa with a negative characteristic.
In order to keep the mantissa positive the negative
sign of a characteristic is written above it instead
of in front of it.

Thus 3:25 indicates — 3 + +25.

While — 825 would indicate — 3 — -25.

Ezample 1.—Write down the logarithm of }.

log 3 =logl —logh
0 — -6990 (from tables)
—1+1 -—--6990
= 1-3010

162. The following examples should be carefully
studied, as they illustrate the manner in which
logarithms are written and used.

Ezample 2.—Find the log of (-01834 x 56-28).

log ‘01834 = 2-125
log 56:28 = 175
log (product) 1-875 by addition.

il
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Ezample 3.—Find the log of (1-778 =- 562-3).

log 1-778 = -25
log 5623 = 275
log (quotient) = 3-50 by subtraction.
Example 4.—-Find the log of (1-334 -:- -002371).
log 1-334 — 125
log 002371 — 3:375
log (quoticent) == 2:875 by subtraction.

Subtracting a necgative characteristic is equiva-
lent to adding a positive characteristic to the
top line.

lzample 5.—Find the log of V-05623.
log 05623 = 275
- log V05628 = }(2-75)
= (5 + 375)
=175

ExanrLEs XXIT1d

(1) Write down the characteristiecs of the
logarithms of :
(a) 317-2. (b) -8172. (c) 3172. (d) 317200.
(e) -003172.
(2) Given log 5632 = 0-757, write down the
logarithms of :
(a) 56:82. (b) -05632. (c) 5,632. (d) -0005632.
(8) Given log 4-215 = -6248. write down the
antilogarithms of :
(a) 1-6248. (b) 2-6248. (c) 2:6248. (d) 8-6248.
(4) Rewrite the following logarithms so as to
have a positive mantissa :
(a) — -4152. (¢) — 5:8215.
(b) —2-8215. (d) — 6-6248.
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215

(5) Simplily the following :

(a) 7-6423 + 3-4156.
(b) 32145 + 5-3281.
(¢) 57821 + 1-3492.
(d) 4-6281 + 3-7294.

(e) 36415 — 27483,
(f) 64234 — 4-3821
(8) 2:4915 — -6421.
(h) 6243 — 3-4812,

(6) Find the value of :
(a) 4-6381 x 3. (d) 2:5842 x 4.
(b) 2:3842 x 6. (e) 19432 x 8.
(¢) 1-6324 x 2.

(7) Find (correct to the fourth decimal place)
the value of :

(a) 3-4287 = 5.
(b) 46289 - 4.
(c) 24835 - 3.
(8) Given log 1:05 = 0211893, find the value of
(i) log (1-05)2 ; (ii) 1ogﬁ10;)”
(9) Given log 106 = 20203059 find the value

of (i) log (106)*; (ii) log (1( 6)*

(d) 2:3148 = 6.
() 82148 - 8.

THE USE OF LOGARITHM TABLES

163. Since the characteristic of a logarithin can
always be found by inspection, only the mantissa
need be tabulated. The method of reading the
tables and finding the mantissa will be easily
understood by considering the following example :

Example 1.—Find the value of log 215.

The first two digits arc 21, therefore looking
down the first column for this row, we find the
following :

0

1 zr:fh 5 | 6 || 18 H]’H'clvs

3222

[
wtlsm

3243 :m.s] sm\aaoi 3365 333» nm.z alg sho {12 \14 18
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Since the third digit is 5, we look along the row
for column 5, and find the mantissa of 215 is 8324,
.~ log 215 = 2-3324.

Example 2.—Find the value of log 2,156.

Proceed as above to obtain the mantissa corre-
sponding to the first three figures; and then,
from the table of differences at the end, take the
number from the columns headed by the fourth
figure, 6. Add this number 12 to the mantissa
already found.

We get mantissa 2150 = 8324
difference for 6= 12

.. mantijssa for 2156 — 3336

.. log 2156 = 3-3336.

When actually using tables, the difference will,
of course, be added mentally.

164. Having found the logarithms and used
them to perform the various calculations, it is
neeessary to find the antilogarithm of the result-
ing logarithm. This can be done either by means
of the ordinary logarithm tables or by using
antilogarithm tables.

In the first case we look in the body of the
tables for the mantissa nearest to the one in
hand ; note the difference between the two,
and then look for this number in the table of
differences. The first reading gives us the first
three digits of the antilogayithm; and the last
reading the correction which must be applied.

The position of the decimal point in the anti-
logarithm obtained is fixed as follows :

The characteristic increased by 1 if positive gives
the number of figures to the left of the decimal point,
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and diminished by 1 if negative gives the number
of ciphers to the right of the decimal point.

Ezample.— Find antilog 8-3368, using ordinary
log tables.

In the extract shown in para. 163 the nearest
mantissa to ‘3368 is :3365.

An addition of 8 must be made—and this from the
table of differences indicates an addition of either
1 or 2 to the antilog.

But antilog 3365 = 2-17

antilog -8368 = 2-171 or 2:172
.. antilog 8-3368 = -002171 or -002172.

165. Find antilog 2-4821 by means of anti-
logarithm tables.

Looking down the tables for the row containing
48 in the first column, we select the number in
the column headed 2. This gives 2704. The
correction to be added to this on account of the
fourth figure, 1, is found from the table of differ-
ences to be 1,

", order of dlglts in antilog = 2704 + 1 = 2705,

'. antilog 2:4321 = 270-5.

r.lll:s 1ﬂ34'5e“1

’71.>|'74)'274q 11["131 l ‘

‘4!5

’710

mc ol o3 2729

2693] 2704

Practice in the use of both logarithms and anti-
logarithm tables can be obtained by taking any
four digit numbers and finding their logarithms,
Then reference to the antilogarithm tables with
the logarithm found should give the original
number again. This procedure will give an un-
limited amount of practice in which the student
can check his own work.

39
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COMPOUND INTEREST

166. INn calculating simple interest on a given
sum of money it is assumed that the borrower
pays to the lender each instalment of interest as
it becomes due. If this is not so, then his liability
is increasing, for he is borrowing to a still greater
extent by keeping the interest, and he should
be expected to pay interest on the extra sum
borrowed.

When money is lent out in such a manner that
no interest is paid as it becomes due, but is added
to the principal, the latter is said to be accumu-
lating at compound interest. In this case the
principal is continually being increased, and the
interest for each period must be calculated on
the amount at the end of the preceding period.
The manner in which both principal and interest
increase are best studied by means of actual
examples.

Unless otherwisc stated, it is assumed that the
interest is payable yearly.

Ezample 1.—Find to the nearest penny the com-
pound interest on £450 for 8 years at 8 per cent.
218
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1st principal £450- In calculating
1st interest 13-50 the interest at 3
2nd principal 463-50 per cent., multi-

ply the principal

2nd interest 13-905

o ST by 8, commenc-
3rd prmmpal 477-405 ing to write the
3rd interest 14-32215 result, however’
Amount in 8 years 49172715 two places to the
Original principal  450- right.

Interest required a1727
£11-727 = £41 14s.7d.

Ezample 2.—Find to the nearest penny the com-
pound interest on £834 13s. 5d. for 3 years at 4 per
cent.

1st principal £834-670183
1st interest 33-386/83
2nd principal 868:057/66
2nd interest 34-72230
3rd principal 90277996
3rd interest 36-11120
Amount in 3 years 938-891/. .
£938-891 = £938 17 10
Original principal = 834 13 5
£104 4 5

Work to five decimal places to get the result
corrcet to the third. The interest is obtained as
in Example 1 by multiplying the principal by
4 and commencing the result two places to the
right. Since no figure is required after the fifth
decimal place, it will be sufficiecnt to commence
multiplying each time at the third decimal place
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figure. If a vertical line is drawn as shown, the
point at which to commence multiplying can
readily be obtained each time.

Example 3.—Find to the nearest penny the
amount of £841 5s. 5d. for 24 years at 43 per cent.
compound interest.

£341-27088
0 .
;r;/telzs'%a(-)tfi ({7 l?ggg gg] interest for
s = Jo ) J 1st year.
}A)—%Of%A) 85317
357-481118
li‘?g? if] interest for
-893170J 2nd year.
374-461 54
Interest at 2% 7-48923) ;¢ erest for
1% = bof 2% 98015 e
ﬁﬂ)—%()f*A) 46807
383-855|. .

£388-355 = £383 7s. 1d.

(1) When the rate per cent. is not an integer, it
is advisable to work by means of aliquot parts as
shown.

(2) The interest for } year at 4§ per cent. is
equivalent to the interest for 1 year at 2§ per cent.

167. It has been assumed up to the present
that interest is payable yearly. In banks, how-
ever, the books are made up and the interest
calculated every half-year, while on many of the
Imperial Loans interest is paid quarterly. In
such cases compound interest should be calcu-
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lated counting each period or term as a year,
the rate of interest being reduced correspondingly.

168. When interest is payable otherwise than
annually, the equivalent rate which must be
paid perannumto produce thesameinterest is termed
the Lffective Annual Rate, e.g. 4% per annum paid
quarterly is equivalent to 1% for four years, i.e.
actual annual rate =4"060 49,

ExamrreEs XX1IVa

(1) Find the compound interest on :

" (a) £4,000 for 2 years at 8 per cent.
(b) £8,500 for 2} years at 4 per cent.
(c) £2,800 for 8 years at 5 per cent.
(d) £889 17s. 6d. for 8 years at 4 per cent.
(e) £857 15s. 9d. for 2 years at 33 per cent.
(f) £6,421 8s. 7d. for 8 years at 4} per cent.
(4) £2,145 11s. 8d. for 2} years at 4} per cent.

(2) Find the amount at compound interest,
payable half-yearly, on : *

(a) £384 18s. 6d. for 2 ycars at 4 per cent.

(b) £642 17s. 6d. for 1} ycars at 8 per cent.

(c) £4,231 5s. 11d. for 1 year at 2} per cent.

(3) Find the interest, payable quarterly, on :

(a) £5,000 for 1} years at 4 per cent.
(b) £10,000 for 1 ycar 3 months at 5 per cent.

(4) What is the effective annual rate of :

(@) A nominal rate of 5 per cent. per annum
paid half-yearly ? *

(b) A nominal rate of 8 per cent. per annum
paid quarterly ?

(c) A nominal rate of 5 per cent. per annum
paid quarterly ?
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169. When it is required to find the compound
intcrest for a large number of years, the method
of calculating each year’s intcrest in the manner
shown becomes very cumbersome. In these cir-
cumstances the problem is solved by means of,
either—

(a) Compound interest tables, or
(b) Logarithms.

Both methods are dependent upon a knowledge
of the following results:

Let £P denotc the principal,
s ,» rate per cent.,
£R ,, amount of £1 in 1 year,
Then £R = £(1 + 5,)-

The amount of £P at the end of the first yecar is
£PR,

The amount of £P at the end of the second
year is £PR x R = £PR:,

The amount of £ at the end of the third year
is £PR*x R = £PR’,

and gencrally—

The amount of £P at the end of the nth year
is £PR", which gives the formula 4 = P (1 + ,,)"
where £(1 + ,5,)" is the amount of £1 in n years at
7% compound interest.

The values of this for different values of r and
n can be obtained from compound intercst tables,
such as table 1, para. 170, or can be found by
the use of logarithms.

When the amount of £1 has been determined,
the amount for any other principal is obtained
by direct multiplication.
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TABLE GLVING THE AMOUNT OF £1 AT COMPOUND

INTEREST
TaBLE 1
Yrs. 2} per cent. E 3 per cent. E 4 per cent. i 5 per cent.
1 10250 | 10300 . 10400 1:0500
2 10606 \ 1:0609 10816 | 11025
3 10769 | 10927 . 11249 . 1'1576
4 1'1038 | 11256 . 111699 ! 1°2165
5 1'1314 11593 1-2167 1°2763
6 11597 1°1941 1°2653 1'3401
7 1°1887 12299 | 113159 | 14071
8 1'2184 | 12668 | 1:3686 1°4775
9 12489 1 3048 | 1'4233 16513
10 1-2801 1-3439 14802 | 1:6289

|

Ezample.-—Find, by means of the above table, the
compound interest on £845 17s. 6d. for 9 years at
3 per cent.

From the tables, the amount of £1 for 9 years
at 8 per cent. = £1-3048.

So that the amount of £845 17s. 6d. for 9 years
= £1-8048 x 845-875. ,

LE.QTE The tables are given correct to the
£8 wsiz;l fourth place of decimals, so there is a
—— possible error of £:00005. This

g;ggggg error rultiplied by 800 increases to
9.9835 £04, so that there is a possible
greg  Crror in the result equal to 1s. It
299 s uscless, therefore, to work to a
£1103-70. .

greater degree of accuracy than is
required to give the nearest shilling.
Amount = £1,108-70 = £1,103 14 0
Original principal = 84517 6
Intercst = £25716 6

This example is worked by logarithin tables as
follows :
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The formula 4 = PR" is expressed :
log 4 =log P + nlog R.
Substituting the values P = £845-875

R = 1-08
n =9
we get :
log .1 = log 845-875 + 9 log 1-08.
R | = £1,103:678
or Amount = £1,103 18 7
Original principal = £845 17 6
£257 16 1
log 1-03 = 0128372
9
9 log (1-03) = 1155348
log 845-875 = 2-9273062
3-0428410
antilog = £1,108-678

FxamrrLeEs XXIVbd
By means of the table in para. 169, find correct
to the nearest shilling :
(1) Amount of £314 17s. 6d. for 8 years at 24%
2 ., , %4918s.7d. , 10 , 5%
3) ., ., £1,24135.8d.,, 5 , 4%
(4) ., , £6148s.11d., 3 , 89
5) ., ., £2976s.84. ,, 6 , 49
(6) Intcrest on £411 14s. 7d. ,, 9 » 9%
(7) ' » £814 8s. 7d. for 4 years at 6%, paid
half-yearly.
(8) Interest on £48 6s. 8d. for 5 years at 5%, paid
half-yearly.
(9) Interest on £184 18s. 7d. for 3 years at 5%
paid half-yearly.

170. Construct a table showing the amount at com-
pound interest of £1 to £9 for 6 years at 8 per cent.
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1st year
2nd ,,
3rd ,,
4th ,,
5th ,,

6th ,,

1-00
03

1-03
-0309

1:0609
‘031827

03278181
1-12550881
03376526 43
1-15927407 13
0347782222
1-19405229'65

Amount at compound interest on :
£1 for 6 yecars at 3 per cent. =

£2 "
£3 »
£4 »
£5 ’
£6 »
£7 ’»
£8 »
£9 s

2 bR bRl

|
h

9 " b

bR 2 2

Il

2 2 2

I

-
-
-
-
-
-
||

bR ”» ”

I

" 9 ER]

1-19405230
2-388104.60
3-58215690
477620920
5:97026150
7-16431380
8-35836610
9-55241840
10-74647070

From the above table find the compound interest on
£861 17s. 6d. for 6 years al 3 per cent.

Amount of £861-875 = £358-21569

Amount

Principal

Interest
15

71-64314
1-19405
‘95524
-08358
‘00597
£432-098
361-875

£70-228

I

= £70 4s. 5d.
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ExamrrEs XXIVe

Construct a table similar to the above showing
compound interest for 7 years at 4 per cent.
By its means find the compound interest on :

(a) £87 15s. (c) £317 6s. 8d.
(b) £450 (d) £421 95. 11d.

171. Example.—Find the principal which in-
vested at 4 per cent. compound interest will amount
in 5 years to £500.

From the table :

Amount of £1 in 5 years at 4 per cent. = £1-2167.

.. Since £1-2167 is the amount of £1 in 5 years
at 4 per cent.,

£1 is the amount of £-1-_ 21f6’_7 in 5 years at 4 per
cent.,

d £500 is tha tof £ 200 in 5 t
an is tha amount of Tyo-w In 5 years a
4 per cent. = £410 19s.

£410 19s. is termed the present value of £500
due 5 years hence at 4 per cent.

In general :

The amount of £1 in n years at r per cent =
£1 + )

.. Present value of £1 due in n years at r per

.1
cent. = :E(l Ty
and present value of £4 due in n years at r
A

(X +r7)y

It will be noticed that the present value of £1 under
certain conditions as to time and rate per cent.,
is merely the reciprocal of its amount under the

per cent. = £
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same conditions. These values are themselves
tabulated as in column (b), table II (para. 175).

Ezample. —Find the present value of £1,000 due in
7 years’ time at 5 per cent. compound interest (correct
to the nearest shilling).

From column (b), table 2:

P.V. of £1 due 7 years hence at 5%, = £71068
. P.V.of £1,000 ,, s » s = £710-68

= £710 14s.

172. An annuity is a periodical payment made
annually or at more [requent intervals, either for
a fixed period of years or during the continuance
of a given life, the payments usually being made
at the end of each period.

Ezample.—Find the amount of an annuity of £1
left unpaid for 5 years at 5 per cent.

The payment due at the end of the first
year, il left unpaid, accumulates at compound
interest for four years, the second payment accu-
mulates for three years, third for two years, fourth
for one year, and the fifth carns no interest.

The amount of £1 in 4 years at 5%, = £1-21551
(see table IT)

The amount of £1in8 ,, » = £1-15763

’ Ex) £]- in 2 ’ ’ = £1‘1025
» » £linl = £1.05
£ (1] £1 = £1

Total amount of annuity in 5 years= £5-52564

A person, therefore, who does not claim an
annuity of £1 at 5 per cent. for 5 years is entitled
to £5-52564 at the end of the period. Suppose,
however, he wishes to raise money at the beginning
of the period, then if the annuity is certain, he
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can sell it, but will not obtain for it a sum of money
greater than its present value.

But the P.V. of £5:52564 due in 5 years’ time
at 5 per cent., by para. 171,

£5:52564 _ £5-52564

= - - = = £4-32948,
amount of £1in 5 years  £1-27628 8

so that the most he can expeet to reecive for the
present sale of the annuity is £(-32918.

173. In general the amount of an unpaid
annuity can be calculated as follows :

Suppose £1 to be invested for n years at r per
cent. At the end of the first year £r is earned,
and this is allowed to remain and accumulate.
At the end of the second year another £r is earned,
which is also allowed to remain, and similarly
with the third, fourth, f{ifth, and all succeeding
years, so that the original £1 is earning an annuity
of £r a year which is left unpaid till the end of the
nth year.

But £1 amounts to £(1 + r)" in n years at r per
cent. (para. 171). So that £1 earns £(1 4 r)* — £1
in n years at r per cent., and this must be the
sum of the annuity of £r per year.

Since the sum of the annuity £r left unpaid
for n years = £(1 + )" —1,

.. the sum of the annuity £1 left unpaid for n
+ ry—1

; .

Similarly the sum of the annuity £P left unpaid
for n years = £ P({l_ir;)__—_!).

This formula can be used to calculate the
amount of any annuity which is left unpaid for

years = £(i
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a given time In practice, however, the valuc of
(Lt : V= ls given in tables, for different values

of r and n (sec column ¢, table II).
Note that 1 +7)- 7') -1 (,ompound interest on £1.

rate per cent.

ExamrrLes XXIVd

Using the tables in para. 169, find correct to
the ncarest shilling the present value of :

(1) £1,000 due 8 ycars hence at .3 per cent.

(2) £450 tH 6 ” bR "

( ) £340 ” 4 ” 1) 5 ”

(4’) £17200 " 9 LH] i 2% tE)

(5) £86O ” 7 ” b2 LL 2

Using table 2, column (b), para. 175, find
correct to the nearest shilling the present value of :

(6) £1,142 7s. 6d.duc 7 years hence at 5 per cent.
(7) €941 7s. 11d. ,, 4 R

(8) £84215s. 6d. , 9 4 » B »

174. Since the P V. of £1 due n years hencc at
rpereent. = £ (1 + ry? then the P.V. of -E(-l— oyt
+ =1

duc n years hence at r per cent. = 4.:( K1 7y

‘] 1 )
-1 — — = ).
oF tx (14 )
Thesc values arc tabulated for different values

of r and n (sce column (d) in the table below).

175. In the following table the various columns
show :
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(a) The amount of £1 in n Formule.
-terms at 5 per cent. per term . a1+
(b) The P.V. of €1 due in n A |
terms at 5 per cent. per term . T4y
(¢) The amount of an annuity (14 ry—1
of £1 per term for n terms at gl T oL

5 per cent. per term . . !
(d) The P.V. of the above ‘E] 1 1
annuity . . . . r\" (147)
TaBLE 11
S S . oo
Years. (a) i (h) © )
1 105 ‘95238 100 0°95238
2 1'1025 *90703 205 1'85941
3 1'156763 ‘86384 31525 272325
4 121551 82270 431013 354505
5 127624 78352 552563 4:32948
6 1'34010 74622 680191 507570
7 140710 71068 814201 578638
8 147746 | 67684 9°54911 6:46321
9 155133 *64461 11 02656 7:10782
10 162889 61391 1257789 772173

ExavprEs XXIVe

By means of table I find, correct to the
necarest s., the amount of the following unpaid
annuities :

(1) Annuity of £10 per annum for 5 years at 4%.

(2) Annuity of £10 per annum for 6 years at 3%.

(3) Annuity of £120 per annum for 4 years at 6%,
payable half-ycarly.

From the same table find correet to the nearest
shilling the P.V. of the following annuitics :

(4) £50 per annum for 8 years at 3%.

(5) £120 2 " b2 6 2 4%’

(6) £208 ”” ’ ”” 10 ” 2%0/0'
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From table 1I find the P.V. of the following
annuities at 5 per cent. :

(7) (a) £156 for 6 ycars. (b) £200 for 9 years.
(c) £180 for 5 ycars.

176. Example.—What is the P.V. (correct to the
nearest £) of a leaschold house which produces an
annual rent of £140 per annum clear, if 22 years
of a 99 years’ lease have already elapsed? Allow
5 per cent. compound interest.

The problem is equivalent to finding the P.V.
of £140 per annum for 77 years at 5 per cent.

1— o)
__£140 x ( 10577

05
1
= £2,800(1 — -0238566)
= £2,800(-9766434)

= £2,734°601 . . .
= £2,735 (correct to nearcst £).,

log 1-05 = -0211893
77 log 1-:05 = 1-483251
-14838251
1-6315761
1
o IOgiTﬁE-” =log 1 — 77 log 1:05
=0 — 1-6315761
= 2:8684289
antilog = 0288566

In obtaining log 1-05, seven-figure tables should
be used, as an error committed by the usc of the
more approximate four-figure tables will be multi-
plied 77 times in obtaining log 1-057". Four-figure
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tables could be used to obtain the antilog, however,
thus :

antilog 2-:3684 = -02335 by four-figure tables ;

and, £2,800(1 — -02335)

— £2,800(-97665)

= £2,734-62

= £2,785 (correct to ncarest £).

The final product was obtained by dircect mul-
tiplication without the usc of tables.

177. Machinery, buildings, ete., decrease in
valuc from year to year, owing to wear and tear,
atmospheric elfects, ete., so that cventually they
need replacing. To meet this depreciation of
valuc it is usual for firms to put by a certain
amount out of each year’s profits, so that by the
time the wasted asset is to be replaced, therc
will be sufficient money at hand to meet the cost
of replacement without unduly disturbing the
capital or the profits of the ycar.

Example.—I1f the * life of a certain machine is
ten years, what amount must be put by annually to
meet the cost of replacement, given the price of a new
machine is £1,000, and the residual value of the old
machine £100 ?  Interest reckoned at 5 per cent.

An annuity of £1 per year for 10 years at 5 per

0510 __
cent. amounts to fhl 05_ 05 1,

If annuity tables are at hand, this can be obtained
directly. Thus column (), table 1I, gives the
amount = £12-5779.

Otherwise working by logarithms we get :

A .1:629 —1
mount = Lt-——--
‘05
= £629 -5
= £12-58
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I‘otal amount equals £1,000 — £100 = £900.

‘. Yearly rent =

» 900

— 55.
1258 £71-5

= £71 11s. correct to nearest shilling.

log 105 =
10log 105 =
antilog ‘2119 =

log 900 ==
log 1258 —=

antilog

f

-0211893
211893
1-629

2:9542

1-0996

1-8546
71-55.

178. Kaample.—A corporation borrows £50,000 to
be paid back in forty annual instalments, with in-

terest reckoned “at 4

per cent. What must be the

amount of each instalment ?

The instalments form an annuity, the P.V. of

which — £50,000.
years at 4 per cent.

SAER
= 1=

£.04\1 ~ 10400
= £12°(1 — 20825

J79- 17 5
=£=,

= £19- 794

*. Value of each in-

stalment

,50,000

= £75.704

= £2,526.

P.V. of £1 per annum 'for 40

log 1-04 = 0170333
40 log 1-04 = -681332
1
= 1-318668
antilog = 20825

log 50,000 = 4:6990

log 19794 = 1-29§_5
3:4025

antilog = 2,526
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179. Example.—A building society advertises a
house for £700 cash down—or for £40 cash down and
£7 per month. How many such payments should
be paid, reckoning twelve months to the year and
compound interest at 4 per cent. per annum?

The P.V. of an annuity - S a+ry
4 per cent per annum = } per cent. per month.

P.V. of £7 per month at } per cent.

1

7 1—
=" [ 301 ]
$% (’360' .

e 300)
= £2,100 [1 - (301 ]

This amount equals £700 — £40 = £660.
300\
- £660 = £2, [ _(, )]
60 £2,100 {1 301
660 30_0)"
2100 (501
)
35 (3'01
Taking logarithms : log 24 — log 85 = n (log 800
— log 301)
son = log 85 — log 24

log 801 — log 300

+1639
=~ .0014452
= 118-4.
Number of instalments = 114.
log 301 = 2-4'785665
log 300 = 2-4771213

0014452
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log 85 = 15441
log 24 = 1-3802
‘1639
log 1639 .= 12146
log -0014452 = 3-1599
20547

antilog = 113-4

Exampres XXIVf

The following logarithms will be required :
log 10125 — 0053950

log 104 = -0170333
log 105 - -0211893
log 1-06 10253059

log 1:025 = 0107239

(1) Find the valuce of the following leaseholds,

given :

togzﬁplg:ﬁ) (m:t:::(_l ront Rental perI?o‘:t.
(a) 63 years £450 £900 4
(b) 46 ,, £80 £650 5
(¢) 57 ,, £50 £500 5
(d) 55 ,, £90 £450 6
(e) 25 £80 £485 4

(2) What must be written off cach year to mcet
the depreciation of various assets given (answer
correct to the ncarcst £1):

ife of Cost to Residual value Rate
Life of assot replace of old assot  per cent,
(a) 10 ycars £1,200 . £200 4
b) 25 ,, £2,500 nil. 5

(c) 12 ., £800 £150 24
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(3) Fmd the valuc of the annual msta,lments
nccessary to pay off the following loans (answer
correct to the nearest £1):

Amount of loan  No. of years allowed Rate
for repayment per cont,

(a) £40,000 25 4

(b) £8,500 20 5

(c) £75-00 10 6

(4) A furniture company advertises goods for
£100 cash down, or £10 down and £3 15s. per
month. Find the number of instalments ncces-
sary, rcckoning interest at 4 per cent. Given
log 301 -= 2-4785665; log 300 == 2-4771213.

(5) What must be paid for cach of the following
annuities ?  (Answer correet to the nearest £1.)

Value Aﬁ?a%f lixpectation pexl'{:':gt.
(a) £100 per annum 55 15 5
(b) £250 ., 70 8 4
(c) £80 per six months 56 15 24
(d) £200 per annum 140 25 4

(6) What premium must be paid annuaily to
insurc for £500 at the age of 50, if the present
age is 28 (rate 4 per cent.)?

(7) The population of a certain town is 264,800.
What will it be in ten years’ time if the number
of births per 1,000 is 33, number of deaths per
1,000 is 14? (Answer corrcet to nearest hundred.)
log 1019 = -0081742,
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ANSWERS

ExavrLes Ia

. (@) 942,839,912, (b) 135,241,256, (c) 95,832,925.

. (@) 100,341,922.  (b) 92,645,803. (c) 80,937,375. (d)
76,667,787. (e) 64,510,412. (f) 63,835,777. (g) 57,146,851,
(h) 48,110,803, (3) 37,163,264. () 35,792,243,

Totals : 15,932,256, 28,034,712. 613,185,459, 657,152,427

Examrres Tb

347,111, (ii) 139,087, (iii) 158,824. (iv) 117,048. (v)265,021.
(vi) 2,104,310, (vii) 2,034,188. (viii) 2,221,744. (ix)
5,600,306, (x) 396,066, (x1) 2,425,929, (xii) 5,896,713.
(x1ii) 2,035,297,  (xiv) 1,385,340, (xv) 1,145 deficit, (xvi)
527,662, (xvii) 52,003. (xviii) 420,486, (xix) 424,635,
(xx) 5,652,474, (xxi) 4,034,025, (xxii) 144,898, (xxiii)
423,172, (xxiv) 155,426. (xxv) 9,017. (xxvi) 2,002,516.
(xxvii) 436,178,

Examrres e
. Total, £34,150 15s. 11d. ; balance, £9,785 9s. 10d. °

. Total, £2,235,8563 ; balance, £493,696.

. Total, £343,372 13s.; balanco, £43,507 16s. 9d.
. Total, £1,998,271 ; balance, £441,445.

. Total, £186,042 12s. ; balanco, £17,851 1s. &d.

. Total, £1,243,550 ; balance, £51,720.

ExamprLes 1T

. (a) 319,475. (b) 1,597,375. (c) 7,986,875. (d) 39,934,375.
. (@) 121,800. (b) 609,000. (c)304,500. (d) 15,225,000,

. (@) 991:5. (g) 4,957-5. (c) 24,787-5. (d) 12,393-75.

. (@) 147-05. (b) 736-25. (c) 3,676-25. (d) 1,838-125.

. (@) 16-74. (b) 78-7. (c) 39-35. (d) 196-75.

. (a) 817,152, (b) 1,676,848, (c) 1,602,384. (d) 810,768. (e)

625,632. (f) 651,168.

. (a) 870,753. (b) 3,472,621. (c) 4,378,244. (d) 2,192,619.

(¢) 346,203, (f) 430,131.

. (@) 47,690-4. (b) 482-673. (c) 2,409-519. (d) 12,095-67.

(e) 486-519. () 120,322-11.

. (@) 17,537, (b) 15,691. (c) 16,014. (d) 13,845. (e) 11,999

2317
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10.

11.
12.
13.
14.

15,

16.
17.
18.
19.
20.
21.
22,
23.
24.
26.
26.

[

(@) 150,864, (b) 136,496, (c) 265,808, (d) 603,456. (e)
462,692,

(a) 38,675. (b) 80,325. (c) 92,225, (d) 142,800. (e) 166,600.

(@) 95,676, (b) 104,244, (c) 41,412 (d) 129,048, (e) 75,684,

(a) 12,560,768, (b) 7,357,392, (c) 12,988,976. (d) 14,130,864,

(a) 30,006,801, (b) 13,716,297, (c) 55,787,292 (d) 18,595,764,

(a) 855,820,725, (b) 3,418,158,225. (c) 350,186,125. (d)
22,206,925.

(@) 12,779. (b) 2,565:8. (c) 511-16. (d) 102-232.

(a) 48772, (b) 9-T44. (c) 19-488. (d) -38976.

(a) 3,966. (b) 793-2. (c) 158-64. (d) 317-28.

(a) 58,820. (b) 11,764, (c) 2,352-8. "(d) 4,705-6.

(@) 629,600. (b) 125,920, (c) 251,840, (d) 50,368.

(@) BTT°5. (b) 545:9. (e) 1,021-8. (d) 738." (e) 1,476.

(a) 1,172-7. (b) 1,442-8. (c) 1,317-0. (d) 1,380-8. (e) 1,131-4.

(@) 1,182-4. (b) 252-7. (c) 126-1. (d) 58-6. (e) 52-4.

(@) 70-8. (b) 74:0. (c) 34-4. (d) 111-1. () 160-6.

(a) 2,566-4.  (b) 1,003-7. (c) 113-1.

(@) 374:9. (b) 76-1. (c) 25-8.

ExamprLes ITla

(a) ()
768,734,700 768,735,000
696,635,100 696,635,000
851,893,400 851,893,000
948,506,500 948,506,000

1,064,164,700 1,064,165,000

. (@) 3:642, 35f00. (D) 4-687, ralus.  (€) 3:684, r5dvs. (D)
2:749, 4bos. (€) 9615, sabao. (/) 3:413, 5o%0-

Examrres 1116

. (a) ‘0135416, (b) -039583. (c) -0052083. (d) -010416. (e)
0239584, (f) 047875, (g) -0385416. (k) -015625. (j)
0177083, (k) -03125. (I) -034375. (m) -027083. (n)
04375, (0) -02083. (p) -0197916,

. (a) 9-3114583. (b) -910416. (c) -621875. (d) 7-6989583. (e)
3.96. (f) 5-575. (g) -9375. (h) 2-784375. (5) 9-8302083.
(j) 3-659375. (k) 7-8375. () 2-214583.

. (i) (@) -014. (D) -040. (c) -005. (d)-010. (e) -024. (1) -048.
(g) -039. (k) -016. (5)-018. (k)-031. (I)-034. (m)-027.
(n) -044. (o) -021. (p) -020.

(ii) (@) 9-311. (b) -910. (c) -622. (d) 7-699. (e) 3-967. (f) 5-575.
(2g) «337. (h) 2784. (i) 9-830. (f) 3-659. (k) 7-837. (!)
21

. (a) £3 145, 10d. (b) £4 115, 3d. (c) £8 19s. 5d. (d) £2 12s. 11}d.
(¢) £7 11a. 81d. (f) £2 7s. 4}d. (g) £2 15s. 63d. ()
£3 10s. 73d. (4) 168, 8d. (j) 8d. (k) £1 0s. 03d. (1) £1 24.2{d.
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Exampres 111c

1. (a) 3-246876. (b) 6-765625. (c) -8569375. (d) 4-28126.
(e) 13-840625.
2. (a) 3-247. (b) 6:766. (c) -859. (d) 4:281. (e) 13-841.

ExamprLEs 111d

1. (a) -625. (b) -8125. (c) 4:3304. (d) 18-1428. (e) 3-3125.
(f) 5-6518.

2. See Ex. II1b, No. 2.

3. (a) ‘8611, (b) -9444. (c) -6389. (d) -4722. (e) 1-4167. (f)
6:6944. (g) 9-5. (k) -9167. (i) -5556.

4. (@) (i) 5-73636. (ii) 3-36818. (iii) 2-26909. (1v) -79545.
(v) -43182.

4. (b) (i) -50289. (i) -07521. (iii) 55455, (iv) -07045. (v)
-90331.

4

. (¢) (i) -50694. (ii) -72917. (iii) 3-11806. (iv) -145683. (v)
-95139.

Exameres 1Va

1. (a) £562 10s. (b) £69. (c) £36 25. 6d. (d) £65. () £77.
(f) £223 4s.

. (@) £46 11a. 10}d. (b) £32 11s. 113d. (c) £161 14s. 4}d.

. (a) £278 19s. 3d. (b) £203 8s. 63d. (c) £623 15s. 24d.

. (a) £108 17s. 6d. (b) £403 2s. 6d. (c) £53 18s. 1}d.

(a) £973 108, 5d. (b) £1,299 7s. 6d. (c) £5,194 6s.

- (a) £35 0s. 8}d. (b) £140 15s. 13d. (c) £3 14s. 9}d. (d)

£126 13s. 83d.  (e) £6 10s. 31d.

(@) £9 5s. 2d. (b) £9 2s. 11d.

. (a) £4,477 145. 7d. (D) £11,424 13s. 3d. (c) £18,913 bs. bd.
(d) £15,639 1s. 2d. (e) £1,976 6s. 7d. (f) £816 4s. 10d.

ExampLES 1VD

1. £12 5s. 10d. 13. £9 17s. 10d.

2. £36 3s. bd. o 14, £9 08, 1d.

3. £13 4s. 3d. 156. £3 6s. 5id.

4, £1,616 2s. 11d. . 16. £840 0s, 0d.

5. £265 13s. 11d. 17. 84 cwts. 1 qr. 10 lbs.
6. £192 13s. 0d. 18. 49 tons 26 lbs.

7. £173 15s. 11d. 19. 1 cwt. 2 grs. 20} lbs.
8. £226 7s. 17d. 20. £526 15s. 54d.

9. £21 9s. 7d. . 21. £4,096 11s. 10d.

10. £30 1l1s. 104d. 22, £44 12s. 9d.

11. £54 18s. 6d. 23. £16 0s. 43d.

12, £17 7s. 7d.
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ExAaMrLES Va

1. 18s., 13s., 27s.
- 2. 6s. 13d., 12s. 64d., 15s5. 9d.
. 3. £2 4s. 71d., £8 8s., £14 19s. 3d.
4. £2 6s. 10}d., £7 16s. 3d., £9 2s. 3}d.
5. £33 2s. 6d.
6. £122 11s. 6d.
7. £68 Ts. 3d.
8. £24 ls. 6d.
9. Sce text.
10. MRr. J. PURCHASER.
Bought of Merchant & Sons
£ 8.
217 O
016 6
2 7 3
2 5 O
1 2 6
£9 8 3
ExamrrLeEs Vb
1. £7 3s. 9d. 2. £1 10s,
ExampLEs Ve
1. £221 18s. less £12 10s. 11d. = £209 7s. 1d.
2. £816 less £45 43, = £770 16s.
3. £1,340 less £76 10s. == £1,263 10s.
4. £338 less £24 18s. = £313 2s.
ExampLEs Vd
1. £1,120.
2. Gross profit, £712. Net profit, £265.
3. Gross profit, £992. Net profit, £295.
4. Gross profit, £3,096. Net profit, £1,3563.

ExAaMPLES V1
. £142,136.
£71,493. £82,781 12s.
£10,862 14s. 9d.
(a) 24-3. (b) 16:1. (c) 14:6. (d) 14-7.
£865,986,874.
62-6°. .
(a) 19s. 1d. (b) £298 13a. 1d. (c) 18s. 3d,
£90. £124,

.

PAGEh w0

.



ANSWERS 241

10.
12.

S W

S oA w

NOoA L=

oo pw M

. Av. cost per mile. Av. cost per mile per ton.
4-55d. 2-275d.
4-2784. 2-852d.
3-834d. 3-834d.
£1 1s. 91d.
11,000.
930 yds.

ExamprLEs VIla
See Examples 1V

ExampPLEs V1Ib
1903 1912

. (a) 282. 247

(b) 209. 203,
(c) 311.  356.
(d) 573.  671.

. (a) 6s. 10d. (b) 8s. 3d.

(a) £4 9s. 5d. (b) £3 1s. 9d. (c) Lls. 8d. (d) £1 19s. 9d.

. (@) 176. (b) 669. (c) 272. (d) 160. (e) 135.
. (a) 43,700,000, (b)41,100,000. () 44,500,000, (d) 44,900,000.

(€) 45,300,000,

ExamrrLEs Vlilla

5,463 m. 4,030 m. 7. 3-179 m.
. 70,000 mm. 4,320 mm, 8. 4-179547 Km.
. 489,734 cl. 9. 7-3965 Kg.

. 30,495 dg.

ExamrrLes VI11b
3-937 in., -3937 in., -03937 in.

. 10:94 yds., 109:36 yds., 1093-61 yds.

-1936 pts. 8. 2 il

27-5 bus. 9. 299 Kg.

Mile is greater; 666 yds. 10. 1,609-3.

1483 = § approx. 11. Latter 59 pts.
35 lbs., 85. 12. 1923 Kg.

Exampres VIIic

. (a) 43,660 sq. m. (b) 56-78 8q. m, (c) 56,000 sq. m, (d)

3-7364 sq. m.

. 4046-7 8q. m.
. (a) 5,718,000 cu. m. (b) 35:656 cu. m. (c) 46,500,000 cu. m,

(d) 417165 cu. m.
1 Kg. = weight of 1 litre of water.
65-37 Kg.

16
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Examrres VIIId

1. 671 fr. 20 c. 4. 2,016 fr. 19 c.
2. £30 6s, 10d. 5. French. &d.
3. £294 ls. 6. 1s. 6d.
7. (b) 72, (c) -36. (d) -23. (e) 5-43. (f) -18.
8. 483 fr., 3-68 fr., 10-81 fr., 17-135 fr., 26-91 fr., 33-925 fr.
9. bs. 9d., 23. 6d., 10}d., 8. 10d., 71d.
10. 113d., 1s. 81d., 3s. 3}d., 8s. 71d.
11. 1-84 fr., 4-14 fr., 1-265 fr., 874 fr.
12. 1-26 fr., 7-20 fr., 1-17 fr., 288 fr.
13. 4s.0!d., 1s. 1}d., 9}d., 8s. 91d.

ExampLEs [Xa

1. (a) 4 acres 3,630 sq. yds. (b) 2 acres 2,920 sq. yds. (c¢)
5 acros 4,690 sq. yds. (d) 1 acre 746 sq. yds.

2. (a) 68. (b) 25. (c) 34. (d) 15. (e) 22.

3. £17. 6. 3,744.

4. £65 48, 7. bs. bd.

5. £5 5s. 2d. 8. 44; 76 sq. in.
9. £324,

10. (a) 600 sq. ft. (D) 336 sq. ft. (c) 11,064 sq. ft.

. 6d. 14. 385 francs.
12. 844, 15. 400,000 fr. (approx.).
13. 135 fr., 47 c. £4 12s. b}d.

ExamrrLEs 1XD
1. (a) £1 12s. 6d. (b) £2 3s. 4d. (c) £3 6s. (d) £3 7s. 84. (e)

£1 16s. 8d.
2. (a) £3 9s. Hd. (b) £3 7s. 9d. (o) £1 17s. 4d.
3. £5 9s. 8d. 6. £10 7s.
4. £2 9s. 8d. 7. £10 18s. bd.
5. £5 3s. 11d. 8. £11 3s. 24d.
9. Centre £56 7s. Border £11 5s.
10. 45} yds. 14. £19 4 fl.
11. £7 15s. 7d. 15. £361. 7ec.
12. (@) 348 8q. in. £2 16s. 33d. 16. £52 c.
13. £1 8. 3 c.
ExamprLes 1Xc
1. 75. 4. 1,620.
2. 8%: £1 0s. 10d. 5. £47 bs.
3. £36 13s. 4d. 6. 126.
ExamrrLEs 1Xd
1. 10,880. £33 1s. 7d. 5. £290 17s. 53d.
2. 1%, 6. £161 2s. 3d.
3. 6,912. 146 cubic ft. 7. £87 8s. 8}d.
4, 571 ft. 9 in.§
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ExamprLEs 1Xe

1. 7 c.f. 577 c. in, 7. 531 lbs.
2. 52} lbs. 8. 2s. 8d.
3. 359 lbs, 9. 30,712,500.
4. 5,400,000. 10. (a)7atonn¢~x (b)8%. (¢)6mm,
5. 64,821 tons. 11. 26 Kg.
6. 6-6ins.
xampLES Xa
1. Bs. 9. 241} yds.
2. £3 17s. 10. 8 days.
3. £1 7Ts. 11. 16s.
4. 3} hrs. 12. £2,884 10s.
5. 55 days. 13. £400.
6. £19 16s. 8d. 14. 8 fr. 40 c.
7. 84 days. 15. £279 17s. 11d.
8. 62 miles.
ExaAampLES Xb
1. 27 weoks. 4. 15 days.
2. 25 men, 5. 52 weeks,
3. 14 days. 6. 130 tons.
ExAMPLES Xc
1. A. £100. 1B. £150. C. £200.
2, A, £346. B. £519. C. £8065.
3. £212. £154 13s. 4d. £266 13s. 4d. £426 13s. 4d.
4. £720. £800. £520.
5. £918. £864. £750. £540.
6. £493. £667. £754. £348.
7. £12. £10. £6.
ExamrLEs Xla
1. 34:9%. 5. 11-1%.
2. 1729, 6. 3:49,.
3. 27-83%. 21-4%,. 7. 10:3%. 61:3%.. 10:6%.21-:0%.
4. 22:5%,. 8. 26%. 5:8%.
ExamprrLEs Xl¢
1. (@) £10 10s. (b) £6 16s. (c) £19 17s. 7d. (d) £38 19s. 8d.
(e) £3 8s. 8d. (f) £11 19s. 4d. (g) £22 4s. 5d. (h) £3 b5s. 9d.
(¢} £4 10s.
2. £59 8s. 7. 15:19, loss.
3. 1gall. 1 qt. 1 pt. 8. 3s. 5d.
4. 9s. 7d. 9. 14.!94d.
5. £734. 10. 91:39%.
6. £376.
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ExampLEs X1d.
67-0. 67-0. 548, 54-7. 70-4. 73-1. 74-1. 73-1.

59-3.
13-6.
14:4%,. 48:6%. 70-3%. 23-3Y%,.
12-29%,.
6:6%,.
5:5%.
ExamprLEs XIla
209, gain, 16. £1 10s.
. 259, gain. 17. £30.
20%_ gain. 18. £1.
6% loss. 19. £1 3s. 10}d. (approx.).
. 20% gain. 20. £2 3s, 13d. (approx.).
59, loss. 21. 1s. 6d.
£8 18s. 3d. 22, 4s. 41d
£6 6s. 23. 10s. lOd.
. £1 12s. 84d. 24, £1 17s. 44d.
. £3 43, 1d. 25. 41d.
145, 73d. 26. 31d.
. £129 10s. 27. £1 12s. 1d.
. £87 8s. 28, £4., 809%,.
. £32 11s. 29. 328, 9%.
£1. 30, 65%,.
ExampLEs XTIb
. £1,120. . 3. £295.
. £265. 4, £1,363.
ExamprEs XlIlla
£52, 10. £127 10s. 5d.
. £107 bBs. 11. £27 11s. bd.
. £62 10s. 12. £92 1ls. 7d.
. £47 10a. 13. £2565 15s. 2d.
£242, 14. £411 6s. 3d.
£52, 15. £471 14s. 9d.
£21 8s. 11d. 16. £451 7s. 6d.
. £44 8s. 7d. 17. £128 18s. 6d.
. £71 10s. 6d. 18. £100 ls. 5d.
ExamprLeEs XII1b
2s. bd. G. £1 7s,
3s. 8d. 7. £1 18s. 11d.
. 78, 11d. 8. £2 1s. 1d.
1584 « 9. £3 14s. 9d.

. 18s. 3d. 10. £12 19s. 7d.
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. 15, £5 2s. 7d.
12. £4 7s. 1d 16. £13 2s. 7d.
13. £6 13s. 11d 17. £2 8s. 5d.
14. £5 1s. 1d 18. 15s. 3d.

Exameres XIIlc
1. £5 15s, 8d. 4. £1 3s. 10d.
2. £2 7s, 8d. 5, £2 16s, 6d.
3. £1 14s. 6d,
ExampLiEs XIVa
1. £19 7s. 9. £27 13s. 6d.
2. £318 10s. 10. £8.
3. £52 10s. 8d. 11. £280
4, £25 2s. 6d. 12. £360.
5. Latter by £5 10s. 13. £29 2s. 3d.
6. £26 8s. 9d. 14, £15,691 0s. 8d.; £2,385,037 1s. 4d.
7. 158, 10d. 15. Former by £2 18s. 6d.
8. £56 5s. 5d.
[ExamprEs XIVb

1. 12s. 4. £327 12s,
2. Ts. 5. Ts. 11d.

3. £65 4. T7d. 6. £20.
ExampLEs XIVe

1. £37. 2. £227 10s.
Exampres X1Vd

1. 1s. 3d. 4, £76 5s. 5d.

2. 1s. 5.d. 5. £13 4s. 10d.
3. £19 1s. 3d. 6. £10 6s.

ExampLES XVa

1. £5; £3 18s. 8d.; £2 1la.

2. £7; £718s.; £19 144, 8d.

3. £25 16s. 8d.

4. £8 28, 6d.; £6 16s. 6d. ; £5 8s. 10d.

5. £3 3s.

6. £16 1s. 9d.

7. £31 bs. 9d.

8. 249,

9. Sale price £1 10s. less than list price.
10. £3 156s.
11. A. & Co., by £4 2s.

ot o
>N

. 12s.; £19s. 4d.; £1 18s. 8d.
. 118, 14d. ; £1 17s. 6d. ; £3 2s. 6d.
. £22 16s. 4d.
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15. 1-64. 20. 8%.
16. £3 6s. ;, £6 1a.; £9 13s. 21. 133%
17. 33&% 22. 239%,.
18. 23. 28.10d.
19. £o2 13s. 24, 18s. 9d.
ExampLES XVb
1. 4s. 11d.} 9. 4s. 6d.
2. 3s. 10d. 10, £323 4s. 3d.
3. Ts. 4d. 11, £4 1s. 10d.
4. 7s. 1d, 12. £546 168, Td.
5. £1 12s. 13. £2 11s. 11d.
6. £9 Ts. 3d. 14. £2 8s. 11d.
7. £1 7s. 15. £8,142 14s. 2d.
8. £273 Ts. lld. 16. £2,071 0s. 6d.
ixamrres XVia
1. £148 19s. 9d. 5. £164 10s. 9d.
2. £518 13s. bd. 6. £86 19s. 6d.
3. 2,758.80 dollars, 7. £1.
4. 4, ’373.26 marks. 8. 6,916.50 francs.
ExampLES XVIb
1. 25.15 fr. 6. 12.39 florins,
2. 50-7d. 7. 650-4d.
3. 12.42 florins. 8. via Amsterdam.
4. 26.43 fr. 9. £5646 17s. Gd.
5. 25.41 fr. 10. 803 dollars.
ExamprrEs XVila
1. Balanco, £86.
2. Balance, £90 9s. 6d.
3. Balance, £132 13s. 3d.
4. Dr. Cr.
Princ. lDay%‘ Interest Prmne, !Dﬂyw Tuterest
S [ R e T I [ L
£ s d| 1£ls. 1d £ |s. |d. {Ii 8. |d.
10| | 190 (1| 71 80 90‘ 19/ 9
86| ! |[78 1 18l4 100 32 ‘ 8|9
164 41 | |18]5 150 30 || |12|4
276 6 4| 6| Bal. of {.
Bal. of ! Int, 11116
Tat. | 1]7/6] | Bal. c/f | 307|176 i.
|
637\7/6] |3] 84 637|7(6l| ||3] 84
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W00 b =
-3
o
e
2,

. 814%.

£3,200.

. £3.368 19s. 8d.
£5,333 Gs. 8.
£5,029 18s. 10d.
. £9,048 9s. 10d.
£2,680.

£167.

. £3,200-

P3O0

5. Dr. Cr.
Irine, Da.ys} Interest Princ., Duysi Interest
A S SR
£ | |d £ls. |d. £ s d. EARA
540 ol 614/ 7 500 17133
130(10] | 741 1] 6| b 25 710 | 4]10
381{ 7| 6 56| 2|19| 1 200! 4112 5
170 36l |16/ 9 150 31| |12/ 9
212 271 |15 8 200! 55 110 2
156| 2| 6 12 | 5 1
11} 4/ 6 | Ral. of !
Int. in l Int. 1l 4 6
red. | 110 2| Bal. o/f | 526| 4] 6
|
Loot| 4 6] 4 7] 9 L6014 6 147 9
Exampres XVlilia
1. £87. 4. £477 108, 5d.
2. £1568 8s. 5. £124 7Ts. 1d.
3. £308 8s, 6d. 6. £26 23,
Exampres XVIIIb
1. £225. 6. £334 18s. 9d.
2. £137 6s. 8d. 7. £139 15s. 2d.
3. £199 11s. 4d. 8. £373 6a. 8d.
4. £219 5s. 2d. 9, £693 0s. 3d.
5. £233 5. 3d. 10. £177 1s. 8d.

ExamprLes XVIIIc

b.
6.
7.
8.

6335 or 585 approx.
7 per cents,

5 per cents,

4} per cents,

Exampres XVIIId

9.
10.
1.
12.
13.
14,
15.
16.

£5,090 18s. 2d.
£575.

£3756 18s. 5d.
£1,890.

£894 1s. 6d.

£5,550.

£1,334 7s. 6d.
£1,260 ; 16} approx.
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ot

34
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ExamrrLes XVIlle

4129%,. 6. £19; 23:1%.
5%. 7. £742 10s. ; £882 Ts. 1d.
£100. 8. Former by £22.
5} approx. 9. The same.
518, 10. £44 53. 2d.
Examrrrs XIX
. £50 4s. 1d. 5. £43 12s. 6d.
£5 14s. 9d. 6. 28, 4}d.
10d. 7. £32 4s. 10d.
128, 3d.
ExamprLeEs XX
. (@) Total interest, 9s. 6d. Commission, 23. 6d. (b) Interest

on £3,478 for 1 day = 9s. 6d. (c) Interest on minimum
balance, 6s.

. Balance of interest, £1 0s. 10d. Interest on minimum

balanco, 16s. 2d.

. Form as given,
. (@) Balance of interest, May £1 9s. 8d.; June £2 5s. 1d.

(b) 19s. 7d. (c) £1 4s. 9d.

Exavrres XXla

. (@) 168. (b) 99. (c)99. (d)1,224. (c) 572. (f) 64. (g)2,700.

(h) 10,800. (2) 400. (5) 16. (k) 1,000,000. (I) O.
(m) 250,000. (n) 170.

. (@) 1,600. () 2,500. (c)7,680. (d)544. (e) 8.
. 360.
. (@) 40,401, (b) 39,204. (c) 1,214,404. (d) 2,700. (e) 14,396.

(f) 39,996. "(9) 1,190. (k) 526,400. (1) 999,951.

. (@) 176 8q. ft. (b) 3256 sq. ft. (c) 279 8q. m,
. (a) 102 8q. ft. (b) 116 sq. ft. (¢) 8:58q. m

(a)36. (6)25. (c)81. (d)78. (¢)2L. (f)56. (¢)104. (h)84.

S (@) 9. (B)4. () 16. (d)9. (e)4,500.

iXAMPLES XXIb

- 3, 88 4, 8

(@) £387 10s. (b) £517. (c) £137 2. 4d. (d) £25 Be.
(a) 1-8061. (b) 1-8010. (c) 1-2155,

62,980,096, 8. 368:3.

Y806 sq. fb. 9. (a) 256 (%) 1-0609.

. (a) 3. (b) 6} () 9. 10. -020
37-6.
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ExamrrLes XXI1la

1. £54 6s, 3d.
2. 418 sq, ft.
3. (@) 43. (b) 53. (c) 132. (d) 284. (e) 315. (f) 3-4. (g) 9°8.
(h) 3-45. (4) 7-01. (4) -36.
4. (a) 251-7 8q. ft. (b) 175-6 8q. ft. (c) 195-9 8q. yds. (d)
382-2 8q. m. (e) 1,569 sq. yds.
5. (a) 26-9 ft. (b) 134:6 yds. (c) 180 yds.
6. (i) 21-9ft. (ii) 62+9 yds. (iir) 74-5'm.
7. 13 ft.
8. 3 ac. 1218 &q. yds.; £121 18s. 9d.
Exampres XXI11b
L. (a) 113} sq. in. (b) 201} sq. in. (c) 283.
2. 3-09 in. 6. £48 la. 9d.
3. 28 in. 7. 71-65 sq. ft. 56:25 sq. ft.
4. 14-3. 8. 2,7217.
5. 314%. 216¢ sq. ft.
Exampres XXIIc
1. 203-3. 6. 166%.
2. 503. 7. 3,000 cubic ft,
3. 282-8, 8. 29 ins,
4. 2095 lbs, 9. 1-8 mm.
5. 265-2,
Exampres XXIId
L. (&) 1,257 sq. cra. 4,189 cu.em.  (b) 5,542 sq. em.  38:792
cu. cm. (c) 196350 sq. cm. 8,181,250 cu. em.
2. 60:6%. 5. 37 lbs. nearly.
3. £78 1ls. 6. 31 pts.
4. 2,973, 7. 63 pts,
ExamrrEs XXIIe
1. 226} sq. ft. 10 ft. 4} in, 3. 73 ins,

2. 1-36 pints, 4. 831 s8q. ft.
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ExamprLes XXlIlla

. 524,288, 7. 524,288.

. 524,288, 8. 262,144,

. 524,288, 9. 65,636.
16. 10. 256.
32, 11, 64.
256. 12, 8.

ExamrLes XX111b

. See Examples XXIlla,
. (a) 32. (b) 262,144. (c) 8. (d) 512.

Examrrrs XXIIIc

(a) 2:371.  (b) 1-540.  (c) 31-62.  (d) L-778.  (e) 3-162.

St W -~

e T

@ -3

=

[N )

CU NS~

() 1334, (g) 3-162. (h) 1-778. (%) 1-540.

ExamprLEs XX1I11d

(@) 2. ()L (c) 1. (d) 5. (e) 3.

(@) 1-767. (b) 2-767. (c) 3-767. (d) 4-757.

(a) 42:15. (b) -04215. (c) 421:5. (d) -004215.

(@) 1-5848. (b) 3-6785. (c) 6-6785. (d) 7-3752.

(a) 3:0579. (b) 2:5426. (c) 5-1313. (d) 2-3575. (e) 4-8932.
(f) 2:0413. (g) 3-8494. (h) 3-1431.

. (a) 11-9143.  (b) 10-3052. (c) 1-2648. (d) 6-3368. (e)

1-5456.

. (@) 1-4857. (b) 1-1560. (c) 1-4945. (d) 1.7191. () 1-6518.
. (i) -4661646. (i) 1-364321.
. (i) 6:0750177. (i) 5-8987764.

ExampLEs XX1Va

. (@) £243 125, (b) £361 65. 3d. (c) £441 7s. (d) £48 13s. 8d.

(e) £6510s. 10d. (f) £906 9s. 1d. (g) £240 1ls. 8d.

. (@) £416 13s. (b) £672 bs. (c) £4,337 15s.
. (a) £307 12s. (b) £640 16s.
. (a) 5:0625%. (b) 8-243%. (c) 5-095%.

ExampLEs XXI1Vb

£383 13s. 6. £226 10s.
. £71 7Ts. 7. £217 4s.
. £1,610 3s. 8. £12 3s.

£671 8a. 9. £29 10s,
. £376 4s.
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Exampries XXIVe

(a) £27 14s. 5.d. (b) £142 3s. 41d. (c) £100 5s. 1}d.
(d) £133 3s. 3d.

ExamprLes XX1Vd

1. £789 8s. 5. £6563 1ls.
2. £355 13s. 6. £811 17s.
3. £279 14s. 7. £774 10s.
4. £960 17s. 8. £543 bs.
Examrres XXIVe
1. £54 3a. 5. £629.
2. £64 14s. 6. £1,820 9s.
3. £1,067 4s. 7. (u) £791 16s. (b) £1,421 11s.
4. £351 1s. (c) £779 Gs.

Examprres XXIV{f

. () £10,299. (b) £10,192. (c) £8,442. (d) £5,767 (e)
£6,326.

. (a) £83. (b) £52. (c) £47.

. (2? £2,561. (b) £682. (c) £1,019.

—

. (@) £1,038. (b) £1,683. (c) £1,991. (d) £3,124.
. £14 12s,
. 319,600,

ook W
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0000
0414
0792
1139
1461

1761

6628
6721
8812
6902

8950

-— - |—
6533

1 ] 3 4

0043 | 0086 0128- —0170

0453 | 0492 | 0581 | 0569

0828 | 0864 0399 093‘

1178 | 1206 | 1280 [ 1271

1493 | 1523 | 1508
1684

179 | 1818 | 1847 | 1875
2068 | 2005 | 2122 | 2148
2330 | 2365 | 2980 | 2405
2677 | 2001 | 265 | 2648

2810 | 2833 | 2856 ‘ 2878

3033 | 3054 | 3075 | 3096
3243 | 463 | 3034 | 3304
3444 | 3464 ¢ 3483 | 3501
3630 ¢ 3055 | 3074 | 362
3820 | 503K | 3800 | 3874

3097 | 4014 | 4031 | 4048

4168 4 183 42!)0 4216
4330 | 4346 | 4362 | 4378
4487 | 4502 | 4518 | 4583
40639 | 4664 | 4660 | 4633

4098 | 4042 | 4955 | 4969
5005 | 6070 | B0va | 6103
5198 | 0211 | 5924 | 6237

\6340 5353 | 6366
5453 | 5465 | 5478 | 5450
5575 | 6567 | 5599 | B611
5094 | 5708 | 5717 | 5720
5509 | 51 | 683 | 5843
5922 | 5933 | 6944 | 6963

6998 | 7007 | 7016 -70‘M

4786 | 4800 | 4814 :8;9

o /7|8 |9 ]issa|serss
¢ 9181721 |25 30 34 38
0203 | 0204 | 0334 |oz7a |4 81216 |20 |21 w5287
) 4 81215 |19 |23 27 91 36
0645 | 0682 | 0719 | 0755 [ 4 7 11 15 | 19 | 22 26 30 88
[ |5 71114 18|91 95 2882
1004 | 1038 | 1072 | 1106 |3 710 14 |17 | 20 24 27 81
T ]s 708 16| 00
1396 | 1357 | 1309 | 1490 |3 71072 | 16 | 1922 95 20
i 3 6 9121618212428
1844 ]673|1703 17328 6 912 |15 |17 20 23 26
. 3 6 911141720 2326
1951 1950 | 1087 | 2014 |3 5 811 |14 (1619 2228
o 3 5 B11|14| 1610 224
a1 {2227 | uopg (2219 3 6 830 |13 |15 18 21 29
T 35 810 1313182003
2465 | a0 2004 250 [ 3 6 710 12| 1507202
— - v 57 9012|1610
2005 | g | e 2s [ 2 5 7 9 |70 18
T T 2 4 7 9|1 |1316182
avns | oo 2007 (2089 2 4 U 8| | 18161710
3130 | 8160 31N (3201 |2 4 6 8|11|13181719
3us 305 [mass a404}o 4 6 8|10]12141818
85660 ' R85 570 w508 fu 4 6 810 |12 1415 17
37“9 3717 3706 'SR |2 4 6 7 911131517
3009 3927 ' 3M5 son2f2 4 8 T} 9 11 12 14 16
[ .
w082 | dogo |46 4133 |2 8 5 7| 9]10121418
49 | 4205 4251 |42 |2 3 5 7| 810111318
4409 | 4425 | 4440 |qao6 |2 8 5 6| 8| 9111314
4504 | 4570 | 4504 | 4609 |2 3 5 6| 8| 9111314
13 | 478 | 4742 |we7 |1 3 4 6| 7| 9101313
4857 | 4611 | 4886 | 000 {1 8 4 6| 7| 901113
007 | sony | 502t [sosn |1 8 ¢ 6| 7| 810112
5132 | b145 | 5169 | 51721 3 4 b 7 8 91112
B0 | 6276 | 6209 | 6303 |1 3 & 5| 6| 8 9l012
5301 | 5403 | 5416 |5828 |1 3 4 8| 6| 8 91011
014 | o627 | 6639 |oost |1 2 ¢ 5| 6| 7 91011
w65 | 5647 {608 6670 |1 2 ¢ 5| 6| 7 81011
w763 | 6703 | 5776 | 786 |1 2 3 5[ 6| 7 8 910
o8a6 | oar7 |beh8 | 089 |1 2 3 5| 6| 7 8 910
5077 | 5005 (o990 |Goto |12 3 ¢| 5| 7 8910
6065 | 0006 | 6107 |6117 |1 2 8 4| 5| 6 8 910
6191 | 6201 |22 Je2oa |1 2 8 4| 5| 6789
6204 | 6304 | 6314 16335 |1 2 8 &) 5| 6 7 8 9
s | g | aas | oiss |13 8 41 5| 8789
6493 6513 6623 |1 2 3 &| 5| 6 789
659 um‘ews’em 123 4|[5[67809
os4 | 0003 6703 6712 |1 2 3 ¢ | 6| 6 7 7 8
6776 | 6785 | 6794 (6R03 |1 2 3 ¢ | 5| 5 6 7 8
6806 | 6875 | 6834 | 6803 |1 2 8 4| 4| 5 6 7 8
6964 6072 6031 |1 2 8 4| 4| 5 6 7 8
7042 | 1050 7050 7067113 3 3| 4| 8678

The copyﬂm of
perty of

that portion of the above table

which gives the logarithms of numbers from 1000 to 2000 is
ot Messrs. Macmillan & Company, Limited, who, however, have authorised the use of the
form in sny reprint d for



LOGARITHMS.

T
0 1 8 3 4 5 8 v ‘ 8 9 6789
w1 | 7076 | 7084 | 7003 | 7101 17130 | 7118 | 7126 7135 ) 7143 | 7162 W TN
52 | 7160 | 7108 | 7177 | 7155 | 7198 | 702 7210 oLk | 1226 | T2 yohoT T
83 | 7043 | 7251 | 7269 | 7267 | 775 | 7una | 7202 ) 7300 | 740 7316 5667
w8 | 7004 | 7330 | 7840 | 7348 | 7350 | 7364 | 7872 | 7500 | THNS 7390 o0 T
o6 | 7a04 | 412 | 7410 | 7427 | 7435 | 7443 | 7451 | 1469 7406 | 7474 55 67
56 | 7ase | 7ao0 | 7a07 | 7005 | 7510 |70 [ 7oen | 7ase [ mas [ asst Y oo2 8 s 4 2 0 0T
57 | 7500 | 7560 | 7674 | 7683 | 7689 | 7647 7604 | o2 ey 627 f1 o2 208 4 00 0T
58 | 7034 | 7642 | 7040 | 7667 | 7004 | 7672 | 7679 asg L 7o0d Tror b op o2 B 4 4B b T
g0 | 7709 | 7716 | 770 | 7raL | aas | vnss | 7152 7700,7.07:7774 112344807
60 | 7782 ] 7789 | 7796 ) 7903 | 7310 [ 7u18 | 7828 | 7832 IR IR si 44 5 u b
———— — S - o — . -
81 | 7853 ’lN»O THE8 ’1'475 TRNY w) 7806-7903 7'!1() ™7l 12 3[ 4,45 6 v
62 ] rms |l 'A"JR 7945 792 | 7959 4%(1 7073 19N L TONT LT L 2 3405 6
83 | 7o0s | Sooo 1 8007 Trote RO N0 OYSERCTTIRE YIRS T SN B
684 § 002 § 009 [MD’IG s0R2  SOAI | K096 l‘).! YU TCRALIRE N O ,{; 3145050
— — X
[} rms» | 8140 MG | 8102 smslmﬁlmw 1 2a, 8,453
68 8105 | 6202 1 8200 sorp ron | aoas | aosn AL | 824R 1 e 8,3 b
67 [ suet [ 8267 | a2it [amy son7 favas oo NIRRT 123 . b
68 | navs | 8331 | hidn PYYYRENETE BYU R T A L 1 8 i
89 | BuR8 8{'«.;’?'-101}:3407\?““1 820 M‘.’h;?«u‘l N [ I [
) B161 | 457 |S4ﬂn.i CpgT0 76 | nane | sk S04 0 L ]
71 ] 8513 hnl')lhn')b oat so7 | apa3 | 8540, Naad Nel o 6T R L2 H
ae | #o73 | hoi0  8a8S [ o7 § seo3 | f6009 o5 se2po TR L2 5
78 | 8643 | A0 645 | 8631 oo | 8663 | SO0 M5 ONMSL Ao f L1 2 3
g | sou2 | s6u8 | 8704 | 6710 NTIG | K72 Y R R 3
s | o751 sm “ea0n | o7on ¢ 8774 | s u1m|awum, w2112 2 P
(v | awos [ w14 | aro0 | snon sl | mnar [ A% MY ol RO 1 1e¢ 3
77 | R8G5 | 8871 | 8076 | Bon | ARNT | h4O3 A0 004 m9j0 AL R e 3
Y ECTH B R L a0ds | aodo | ato b B060 N MLl 1 e e 5
np | 5070 | 8on2  BUNT | hOU3 1 1903 | voot | 00y | 8010 *.m.-oi!m‘:ﬁ 112 3
30 | 051 | 0036 | 9042 | 9047 ' 0053 [gogs | %005 o009 o074 s |1 1 2 2 5
51 | 0% | ovso | 9006 o101+ oton §onr2 Loz onze 0198 argy 1192 3
82 | o138 | 0143 9149 | 0154 0150 f mey | ori0 9178 FIEURICIETS S W 5
88 | 201 | 9196 | 0L 9206 arpe f ey '“'""""7 [CAVREEET N U 5
84 ] 0243 m:,\a 9‘153 ')‘258 R R R M79'1)"NI|‘|"\0 [ L 5
85 | i | o ')|9:415 a0 'n-'a\mo‘wm TN EER A 5
g6 | 03es | o300 | ¢ 1 oaes Noaro Loszs [ oaso oy o fio1 2 2 3
87 | 9896 | 9400 0405 | 9110 | D415 § 9420 0426 | 9430 91 W@ o 112 1
88 | 9445 | 9460 5'4."-‘911,0 Gt | o400 | 0474 [ 0470 msp OO BT R 1
g9 | 9494 | 0499 | 4504 | 9509 | 8613 ] 951> Q308 | Oauy 0543 05k fO 112 4
90 Vosiz |'onar | osoz | ossq | aoo2 | aso6 | 0571 | 6576 ot s [0 11 2l ]85 04
o1 [oooo | ooos | 9600 | ocon | o60p f outs f sot ocod oo omnafo 1 1 9 of3 34 s
98 | v6ss § 9643 | 0047 { w0a2 | D657 | U061 ao66 | 9671 | 9675 do~o Jo L o1l 28 @ 44
03 | 9685 | 9689 | 0004 9609 | 0703 | 0708 | 9718 | 9717 07'.“2’07-.'7 011 9( 238344
o4 | 9781 | 0736 4 '|9745 9750 | 9704 | 9769 | 0703 | 4708 o730 11 2 218 3 4 4
—0-5- 971 97182 9766 | 9791 | 9796 | 9300 9805 0809 9314 osisfo 11 2y 2(8 3 44
3 | 523 | ogo7 | puse | osse | oael | onds | 0850 oot [oas0 | osiafo 1 12l 28 8 14
97 | os68 | 0372 | 0877 | 3581 | OR8E 9890 ) ONO4 | 9890 oo.u goosfo 11 2| 23844
98 | ov12 | oo7 | ovot | 0626 | 0930 0034 | 9930 | o043 | o0ad [posufo 1 1 2f 2¢3 4 4 4
09 | 9056 | 0961 9065 | 0960 | 9074 | 9078 9083 | 9987 9901 poo6 o 11 2| 2(8 83 4
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01t 1093
02 | 1047
0 Iy 1073
04 || 1096

‘ —
0 122
03! 1148
07 || 1175
08| 1902
09 || 1230

*10 [ 1250
111988

1746

138 | a1
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“u66
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2163
2209

1271
0
1390
1361
1398

1426

14569
1493
1628
1663

1600
1637
1676
174
1754

98
T

1462
14668
1581
1567
1603
1641
1679
1718
1768
1799
]841_

1879 | IR84

1923
1968
2014
2061
2109
2158
2208

1678

1614
1652
169

1730
1770

Iéll

1864
1397
1941
1936
2033
2080
2198
2178
208

2280

9 l1884|6fevso
mijoo11|1)1222
|00 11(1(1 222
wojoo11|1|122¢2
wafo 01111292
uwfo111l1|2222
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mjo 1111|2223
w01 11|1]2328
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wrfor 1122233
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151040 1. 1 1122 2338
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wslo 1112|584
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wsalo 11 2|22 334
177440 1 1 2| 2|2 8 3 4
B6)0 112|928 34
w01 1 a|a |4 884
190040 1 1 2|23 83 4
j945)0 1 1223 344
199110 1 1 223 3 44
oo 0 1 1 a3 8 44
oo 1 ulals s a4
oo 1 1 3[3[8 344
218840 1 L 2] 2|8 3 4 4
291 L 2 21838 445
o611 22|33 44°0
|t 12 2(3(3d4as
20081 1 22|3|3 4468
4911 2 2({4 0 4 4
a6l 1 2 2[3(3 455
FAIRERIEITEEE
o)1 1223445665
a6 |11 22]3|4 4568
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sl 12384450
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ANTILOGARITHMS,
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2258 | 2| pEss| 3| 2222 | & | 2228 2, a3 2| 23un, 2| sssd ! 8| g8 | 8| dg44|

8470
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3639

3899

3908
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003
it
s
65
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"o
4699
08
920

8184
3268
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8412
8491

wn
36856
3741
3
W17

4l
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1295
4395
4498
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4710
1319
4932
5047
51 6;
6284
o408
bbsd
5662
0794
5929
6067
6209

6333

6601
6003
6808
60LY

3926
w18

5308
6943
| 6081
6223

6368

[} 8 7 8 9

3109 | 8208 | 8214 | 8221 | 3228

3273 | 8281 | 9289 | 3208 | 3304
3350 | 8357 | 8365 | 3373 | 83R8L
3498 | 3436 | 3443 | 8451 | 3459
3508 | 9516 | 3524 | 8632 | 364

| 6516
6668
6823
6982

712;) 7145

7295
7464
7638
7816

7998
‘8188
8875

8670
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11
1488
1656
1834
8017
804
8305
8590
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574
9183
9397
9616
940

8095
01
0419
9638
9863

9226 § 0247 | 9203 | 9200 | 9311
Q141 | 9462 | 9481 | 9506 | 9528
9601 § 9688 [ 9705 | 0727 | 8750
9356 § 9908 | ©0sl | 9954 | 9077

1284(6|67809

32 228|112 3| 4| €567
3281 | 3289 | 5296 12234/ 85567
12234/ 6567

Le23] 4| 6667

1223 4|5666867

507 | 3606 | 861 L2294 5677
3681 | a8 |07 |1 2 3 3| 4| 5678
1234405678

sga |38 L 2 3 a|l 4 5678
1:34|3|5678
1ea34|5|6678
1934|6678 09

1 2345|6780

1 234|161 6178%9
12345167819

p 1934/5/ 67809

e a7t 2 3 4l 5| 67 om0
L2345l 78910

123 10 6178910
1330|0789

D105 124367801

L2 456] 61781011

L2as)ol 9500

13460 0l 8 9011

13 405) 6] 801012

1345|178 0901012

061 13458|7| w0

1346 7| 8100018

13 46| 7] 8101113
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13467 011218
5 236 6|8| 01121
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2366|8|9111314

235 6| 5[10111316
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7345 | 7969 | 7370 T a5 7| 8|01213s
235 7| 9[101214 16

245 7| 9|10121416

2 45 7| 9[11s1416

2467 0[nnBwY
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