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PREFACE.

THis book does not presume to bhe a treatise on Arithmetic.
It contains the Notes of Tectures' given by the Author during
a series of years in connection with the Training Courses for
Teachers of Commercial Arithmetic engaged in the Technical
Nchools of Yorkshire. It is assumed that students will have
had a preparatory course in the fundamental operations of

Arithmetic before attempting to work through this volume.

Part. i contains all that is required for the Elementary,
Ntage for Comuercial Arithmetic. The examples are, in the
main, original, though some have heen collected from HKxamina-
tion Papers. The method used for decimalisation of money
will give rvesults with an crror of less than a farthimg. Tt
is hoped in the near future to publish Part TI. of the Book
in which the subjects treated mn Part 1. will be more fully
developed. The Author trusts that the present volume may
be found useful by Teachers of Commercial .Arithmetic in the
numerous Technical Schools of the country and by Teachers of

whe Commercial Side of the Secondary Schools of the country.

GEO H. DOUGLAS.

THE Grammar SchHoor.

Bravvorp, 1906
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CHAPTER I

ADDITION AND SUBTRACTION

To add numbers together is to find a single number
equivalent to the numbers jointly, and the result is known as
the sum, e.g., the sum of 5, 10, and 2 is 17. Quantities can
only be added when they are of the same kind; the sum of 5
shillings and 3 shillings 15 8 shillings; but we cannot add to-
gether 5 shillings and 3 feet. We may add together 5 shillings
and 3 pence by first expressing them in the same denomination,
thus 60 pence and 3 pence have a sum 63 pence, or 5 shillings
and } shilling have a sum 5% shillings. From this rule we get
the usual convenient arrangement of numbers or quantities, so
that those of the same kind come in the same columns.

ExAMPLES :—

(1) Find the sum of 349, 211, 5014, and 38.

349
211
5014
38
5612

The units have been arranged underneath cach other, the
tens in the second column, and so on. The mental operation
should be as follows: add up the units column thus—8, 12, 13,
22, i.e., 2 tens and 2 units. We put the 2 down and carry the
2 tens along with the other tons thus: 2, 5, 6, 7, 11, ie., 11
tens or 1 hundred and 1 ten; we put the 1 down in the tens
column and proceed similarly with the hundreds column; I,
3, 6, and so on.

(2) Add together £5 3s. 6}d., £17 12s. 8d., £27 b5s. 31d..
and £10 1ls. 5d.

£ 8
5 3 6}
17 12 8
27 5 3%
10 11 b
£60 12 10§
e ——
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Here we have arranged the £'s in one column, the shillings
in another, and the pence in a third.

(3) Add together 135, -0056, 1200, 44-75.

1-35
0056
1200
44 75
1246 1056

(4) Add 2}, 133,113, 227,

Here we have to change the fractions to equal fractions all
of the same name ; the smallest denomination to which we can
bring halves, fourths, sixteenths, and 12ths is 48ths. Woe
proceed thus : -

9L 4+ 137 + 111 ¢ 227,
S RIS LR KRN
—38 0w
= 403]

We have first added the whole numbers together, then
changed the fractions to equivalent fractions with 48 for
denominator and added the fractions. The sum of the frac-
tions is '®Y, which is equivalent to 2 units and 5.

[y

In practice the work is often abbreviated thus :—

21 + 18§ + 133 + 227,
24 4 36 + 33 + 28
g 24 %_44_; 3+
~ 4038

The student should notice the same principle in the various
examples, viz.. to add together only quantities of the same
name. Addition is thus seen to be a simple operation, but it
is a very important one in Commercial work. The two essen-
tials are accuracy and speed : the latter can only be acquired
by practice. Ixamples like the following will be found useful.
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Add the following numbers both vertically and horizon-
tally :—

|

s 33 1 0046 302
44 0412 1 5128 123
357 376 | 365 456
1205 o8 5 | 789 |
369 | 472 432 | 26 |
7 0 5665 . 1673 525

god | 311 888 674

3721 | 2814 706 37

0420 TITT 45 904

365 i 1040 5126 ' 12

The results should be filled into the blank spaces, and the
final sum should be the same whether the column of answers
or the row of answers be added up.

It is useful in adding to observe quickly the numbers whose
sum 8 10, e.g., 2+8, 3+7, 1 +4+5, 6+ 4, &e.

SUBTRACTION.

This is the inverse operation to addition and has a similar
principle, i.e., you can only subtract a quantity from another
quantity of the same name. To subtract 5 from 12 is to find
the number which must be added to 5 to make 12, i.e., 7.

EXAMPLES :—
(1) Subtract 8345 from 9028.

9028
8345

683

= 3

The mental operation is as follows :—5 and 3, 8, put down
3; 4and 8, 12, put down 8 and carry 1 ; 4 and 6, 10, put down
6 and carry 1; 9 and 0, 9.
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(2) Subtract £23 17s. 24d. from £39 3s. 63d.

£ s d
39 3 6
23 17 2}

The mental operation is as follows: 2 farthings and 3
farthings, 5 farthings, put down 3 farthings and carry 1d.;
3d. and 3d.. 6d., put down 3d.; 17s. and 6s., 23s., put down 6s.
and carry £1; 4 and 5, 9, put down 5; 2 and 1, 3, put down 1

(3) Subtract -075 from 12,

Sand 5, 10; 8and 2,10; land 1,2; Oand I, 1.

(4) 152-31.
158 -3}
=12 14
=12

(5) Take the suin of 4531, 2918, 337 and 4605 from 62345.

62345
4531
2918

337
40605

49954

5, 12, 20, 21 and 4, 25 : put down 4 and carry 2; 2, 5, 6,
9 and 5, 14 : put down 5 and carry 1; 1, 7, 10, 19, 24 and 9,
83: putdown9andcarry 3; 3,7,9, 13 and 9, 22: put down
9 and carry 2; 2 and 4, 6: put down 4. We have thus per-
formed the two operations of adding and subtracting together.
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(6) TFind change out of £5 after paying away 3s. 3d.,
2s. 103d., 10s. 6d., 7id. and 13s. 9d.

£ 0 0
0 3 3
0 2104
010 6
00 T}
013 9
£ 9 0

+ is the sign of the operation of addition.
— is the sign of the operation of subtraction.

EXAMPLES |

1 Add together 34,125, 9,078, 10,433, 57, 819,

2. It Gs. 10d. s spent on gloves, 9s. 64 on collars, and 4s. 8d. on
ties, how much 1s spent altogether ?

3. A country contains 40,502 mles of railway at the beginning
of the year, and 49,271 miles at the end  How many milos have been
added during the year?

4 The population of Scotland was 1,942,717 in 1891, and
2,173,755 i 1901, what is the mcroase i the ten years ?

5. In 1893 an ounce of silvor was worth 35 625 pence; 1 L0
the price had dropped 7 375 pence; what was then the price ?

6. A reservoir contained 23,763,479 gallons of water, and
a dry seuson when no moro water came in 13,682,972 gallons were
drawn off. How many gallons were then left ?

7. Four jars contmn 7-26 litres, 3 85 hitres, 10°7 htros, and 090
litres respectively  How many litres 18 this altogether ?

8. A flat 18 let for £75 a year, and the landlord puyvs rates and
taxes amounting to £26 13s. 9d.  What s the net amount he recowves ¥

9. A cask weighs when empty 4-38 kilogrammes, and when full of
oil 5046 kilogrammes. What does the o1l weigh ?

10. From 47,593 take tho sum of 6,394, 2,019, 375, 7,426, 1) 234,
and 4,293.



COMMERCIAL ARITHMETIC

11. Add the following vertically and horizontally :—

347
1423
981
76
4502
813
7614
3656
99
1001
4

569
33
7128
6336
444
5263

-

]t:
i

756
2334
1991

645

9
3306

712
8104

936

816

75
2027

415
3333
8106

574

Gl

1

|
|
|
i
|
|

214
87
4068
23
8127
645
31
2244
372
2815
93
3886
9426
871
4330
2859
9268

|

81365
426

53246
72821
90543
4987
754
8237
93
6298
78458
9367
48126
5280
813
4321
66183
4711
5042

12 The two given columns represent the Dr.and Ur columns of a
Test this by adding both up,

Journal, Their totals should agree.

1516
26
4575
6570
7690
3201
4090
2000
909

Dr.

|

9
9
0
8
9

30578

2640
5940
10600

137

21
34
26
32
58

CR.

5

10

<

WX T
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13. The following is a statement showing the value of declared
exports. You are to calculate the differences, and insert them in the
columns headed increase or docrease, as 1s done in the first two, and
tind net mncrease or decrease and totals.

Tom anmEs T Lmmsss— == e s - v mmeeme e rer——

'

ARTICLES. ] AvUG, 1902. Ava, 1901 i INCREASE. D ECREASE.

|
£ 8 d £s(ll£‘l.d L 8. d.
Dress Goods .. .. 16146 6 2 | 18023 11 8 1877 5 6
Limngs . . 28266 0 7 17433 156 7 10322 5 0
Wool .. 34693 6 4 22142 12 2
Cotton Cloths 172568 18 7 14277 6 2
Alpaca Harr .. 14049 11 8 3533 10 8
Machinery .. 7037 17 10 1008 4 7
Cotton Yarns . 6835 6 4 2262 12 11
Silk Yarns . 4831 5 10 4473 2 9 )
Worsted (‘oatings . 4676 3 4 5868 4 1
Silk Goods . 3714 2 8 8365 12 5
Iron Wire . . 1686 19 0 2365 1 38
Hides . . 1010 7 10 582 11 8
Woollen Cloths 859 8 11 1066 3 8
Horses .. PR 475 0 0 34 10 4
Chemicals 138 17 0 468 16 1
Grease . 93 17 2 349 18 3
Paper 453 5 2 110 2 R
|
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CHAPTER T1

MULTIPLICATION

Consider the following example of the ordinary method
of multiplying two numbers together.

To multiply 342781 by 235.
WORKING. EXPLANATICXN.

342781
235

1713005~ 5 tumes 342781
1028343 .- 30
685562 =200

”» 2

”» ’

80553535 =235 times 342781

The point to be obscrved is the position of the figures
in the three partial products. It is evident that we could
have the three partial products in any order, provided that

they have their relative positions—for example let us take
the 200 times first.

”" it}

342781
235
685562 =:200 times 342781
1028343 = 30 . ”
1713905 = &5

80553535 =235 times 342781

The latter method is preferred by many workers now, and
we shall find it useful later in discussing approximations.

Sometimes special relations among the figures of the
multiplier will suggest a shortening of the labour.
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(1) 1If the multiplier has 1 as a digit, we may begin with
that digit, taking carc to give the other partial products their
correct relative positions

53426 x 217
53426
106852 (200 times)
373982 (7 times)
s
To multiply 364523 by (1-0Z)°.
30646-23

72:9046 (-02 times)
3718:1346 (1-02 times)
74-3620692 (-02 of 102 times)

3792-497292
i N e s

(@) 632041 x 192328,

We notice that 32 is 4 times 8 and 192 is 6 times 32: we
may perform the multiplication with three partial products.

632041
192328
5056328 - 8 tunes
20225312 .- 40x  Stines = 320
121351872 =600 x 320 ,, --192000
121559181448 192328
R — ————
Again :
392056
14735
2744392 700 times = 700 times
5488784 20x700 ,,  =14000 ,,
13721960 5 x7 o= 3B,
H776945160 14735
- - e

In the latter, for example, we multiplied by 7 first ; we
next took twice that 7 line and placed it one place to the left ;
finally we took 5 times the 7 line, placing the figures two places
to the right of the 7 line.
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(3) As 2x5=10. 4x25=100, 8x125=1000, we can
multiply by 5 by adding a cipher and dividing by 2; multiply
by 25 by adding two ciphers and dividing by 4; multiply by
125 by adding 3 ciphers and dividing by 8.

136 x 125 = 1360008 = 17000

2013 x 125 =2013000 +8 =2516256
376x 26=37500+4= 9375

In practice it is done mentally.

243 x 1256 =30375
613 x 125 =766'26
36:12 X 25 =903

In the last example we divide by 4 moving the figures
two places to the left : thus 36+ 4=9 and the 100 makes this
900.

(4) If the multiplier consists entirely of nines the following
method can be used.
81475 x 999 Write down 81475000
and subtract 81475
Result= §13?35§

This is derived from the fact that 999=1000-1. A similar
method may be used when the multiplier is near a power
of ten.

25637 x 9996 :
256370000 == 10000 times 25637
102548 — 4 times 25637

256267452 = 9996 times 25637
| e —
Such products can be obtained mentally.

(5) Multiplication by 11.
62057 > 11 = 602527

Mental process, put down 7.
7 and 5 =12, put down 2, carry 1.

1+~)+9—‘1r7y »”» 5,
14942= l ” .) ” 1'
1+246= ‘J, »

;L

6= 6, ”»
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The reason will be seen if the following be examined.
62957
- l]—
62957
(i?;S)_5?_
692521
The object of practising these short methods is to beget
in the student the alertness to notice and take advantage
of anything special in the figures.
Example of multiplication in decimals.
37-654 x 20-143.
37-654
20-143
112962
150616
37654
75308

758-404522
il R

This is the usual method ; the numbers are multiplied
without reference to the decimal point ; the number of figures
after the point in both multiplier and multiplicand give the
number of decimal figures in the product—3+3 or 6 in the
present example. The student should notice the partial
product by 2 in the above example; we have moved two
places to the right from the previous partial product.

Before showing another method there are two preliminary
points to be considered.

(1) Remember the effect of multiplication or division by
a power of ten—each figure is simply moved up in the former
and moved down in the latter as many places as there are
ciphers in the operator; e.g.,

364 x 100 = 36400
43-475 X 100 =4347-H
00576 x 1000 =576
12+10=1-2
+3456 <100 =-0034566
9376-8125 +- 10000 = 93768125

The result is the same if we consider the point. moved in
the reverse direction.
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(2) If we multiply one factor and divide the other factor
by the same number the product will be the same ; e.g.,
72 % 12 =864
216 x 4 =864
(We have multiplied 72 by 3 and divided 12 by 3.)
18 x 48 =864 (I18=72+4, 48 =12x 1).
Similarly 36:478 x ‘356 will be the same as 3647-8 x -00356,
as we have taken 100 times 36'478 and 100th part of -356. It
will also be the same if we take 3:6478 x 3-56.

Thus the other method I wish to show is begun thus :
make the multiplier have one unit figure by moving the
point ; in the multiplicand move the point as many places
the reverse way.

Example : 37654 x 20-143.

376-54
2:0143

753-08
3:76564
1-50616

-112962

758-464522
s

Compare this with the previous working. The result is
the same. In this example we have begun the multiplication
with the 2 or the unit figure. We can easily tell at once where
nur decimal point is to be as the product of 2 x -04 must be -08.
This is a great advantage, as we shall see in approximate
multiplication. This method should be practised.

Another example : 3048-725 x 04236.

30-48725
4236  One umt figure
121-94900
6-:097450
0146175
18292350

12914399100
- 0

The original factors had 3+ 5 decimal figures. The product
Las 8.
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To multiply a sum of money by a whole number, e.g.,
£27 15s. 83d. x 173.

The following is a compact way of showing the working.

WORKING.
£27 15 8} 2'178 halfpence.
173

——— ' 86d. + 1d.
£4806‘ 17 ’(i{; ‘1384 =8x173d.

——————————

12 1470

11221, 4 6d
865 =25 x 173 sh.
173~ 10 2 1 T3sh,
202717
136 + 17sh.
1211 =7 x £173
346 =20 x £173

£4806

)
In practice all that need be shown is :(—
£35 12 71 4 23

23 S—
—_— 5—3
2819 9 103 161
e — ——
166
13—10
6
23

20| 289
14—0
115
69

819

If the multiplier is small the work may be done mentally.
£13 17s. 63d x 7=£97 2s. Td.
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Sometimes the multiplier may be split up into factors.
£17 3 2} x 35 (factors 7 & 5).
7

120 2 5}
5

£600 12 3}

e A —

EXAMPLES I

1. Find tho followmg products, begmning with the left-hand
figures of the multiphor —37 1156 X 205003, 4280 x 371, 14562 X 7Y,
3769 x 3769, 2046812 x 3507, 1475 x 203, 61275 x 417.

2. Fmd, with as little working as posable, 84375 x99,
37621 <098, 12345 X 798, 505412 x 9993, 39256 x 11, 6523 x11,
347500 % 25, 803-4 x 25, 2 475 x 25, 81234 x 125, 675 x 1 25, 3-475 x 125.

3. Write down the following products :—3-4765 x 1000, -0459 x
100, 10101 x 10, 2-6783 x-1, 89-341 x-01, 23 x-000], -96845 x 10000,
2:375 x 11, 1-476 x1-1, 675 x 125, (125)%, 625 x-25, 3-333 x 1-25.

4. Multiply £3 17s. 6d. by 3, £215 2s. Tid. by 8, £111 11s. 1d. by
67, £201 10s. 6d. by 33, £9 19s. 2}d by 107, £614 13s. 7d. by 41.

5. What is the prico of 30 copies of u book ut 2s. 8d. each ?
6. How far does a tran go in 8 hours at 43 mniles an hour ?

7. 'The average weight of 9 persons is | cewt. 34 Ihs.,, what is the
weight of the mne together ?

8. 1f T employ a man at a weekly wage of £1 04. 6d., how much
do T pay him 1n a year (52 weeks) ?

9. Find the total weight of 15 trucks with their contents, each
truck weighing 2 tons 3 cewt., and contamning 6 tons 2 qgrs.

10. Find the wages for a week’s work of 44 hours at 10d. an
hour.

11. A contracts to supply B daily (Sundays excepted) with goods
worth 13s. 6d,, and B similarly supplies A with goods worth 11s. 3d.
If the contract extends from January lst, 1904, to 31st March, 1904,
how much did B owe A on 31st March ?



COMMER(CTATL ARITHMETIC 15

12, If oach book of a scries weighs 0-32 kilogram, what will 40
of them weigh ?

13.  Find thoe following products, in each case making the multi-
plier into a number with one umit figure :—37 025 x -04506, 104-378 x
3:275, -84367 x 42:321, 8 8723 x-00037, -5635x-322, 64512 x1-035,
32:456 x 20-3004.

14. The following lois of land were sold at the prices given. Find
the total amount realised 17,822 sq. yds at 4s. 2d., 14,531 sq. yds.
at 3s. 6d., 10,531 sq. yds at 1s 1d., 5,491 sq. yds. at 1s. 7d., 26,079
8. yds. at 11d.

15, Multiply £234 17+ 5. by 3012,
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CHAPTER 111

DIVISION

The process of division, i.e., of finding how often one
number is contained in another larger number, is a familiar
one Lo most workers i arithmetic. Below are two worked
examples. When the divisor is small. short division should
be used, and the student should practise by divisors up to 20.

Divide 363427 hy 7.
7)363427

51918 and romamder 1.
or, 51918}

Divide 17116122 by 347.

347)17116122(49326
1388
3236
3123
1131
1041
902
604
2082
2082

——

If the divisor is a number such as 20, 300 or 7000, the
following method should be used :—

20)43124

2156 and 4 over



COMMERCIAL ARITHMETIC 17

Use 2 as mental divisor, putting the result one figure
(because of the ten) further to the right.

7000)83124
11 and 6124 over

The figures of the quotient are placed three places to the
right as above : 7 goes into 8, once ; move the 1 to under the 2.

A decimal can be divided by a whole number very con-
veniently thus when short division is possible.

5)23-125 600)41-232
4 625 006872

Difficulty is often found in placing the decimal point in
the quotient when the divisor is a decimal. Various methods
are used to reduce the difticulty. One very common method
is shown below.

Divide -38691 by -027. .

Multiply both by 1000, producing the question :—Divide
386-91 by 27. The 1000 was chosen because it converts the
divisor, the operator, into a whole number.

14-33

27)386-91(
27

116
108

89
81

81
8l
The advantage of having a whole number for divisor is
that the figures of the quotient will be of the same denomination
as the figures of the corresponding part of the dividend.

We first divide 380 by 27, giving an answer 10, so that as
the 8 is two places before the point, so also the 1 of the quotient
is two places before the point. A convenient arrangement
of the quotient is to put the figures of the yquotient above the
corresponding figures of the dividend, as in above example.

c
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Example :--Divide -1387 by 7-3.

019
73)1-387(
YE]
657
657
———
The student might also consider the following method :—

Divide -38691 by -027.
Make the divisor a number of one unit figure.
1133
2:7)88-691(
27
116
108

89
81

81
81

—

To fix the point in the answer we divide roughly by the
unit tigure only, in above case by the 2. The 2 divides the 3
and thus we see that the first figure of quotient is two places
before the point. We then proceed as in simple division
without considering the point. We shall find this method
useful in contracted division of decimals.

The figuring of long division may be shortened by using
the method known as Italian Division.

347 )17116122(49326
3236

1131
902
2082
-

The multiplication and subtraction are worked simulta-
neously thus: 4 x7, 28 and 3, 31. Put down 3 and carry 3,
4 x4, 16 and 3, 19 and 2, 21 ; put down 2 and carry 2, 4 x 3,
12 and 2, 14 and 3, 17. Put down 3. Take down next figure
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of the dividend, 6. 9 x7, 63 and 3, 66 ; put down 3 and carry
6; 9x4, 36 and 6, 42 and 1, 43 ; put down 1 and carry 4;
9x3,27and 4, 31 and 1, 32; put down 1. Proceed s'milarly
with the other figures of the quotient. The student should
work through the example for himself. Thbis method will be
used in all future examples.
Divide 31-482 by 79-5.
-396
7-05)3 1482(Quotient, -396
7632

4770
000

——
Similar methods can be used in Compound Division.

£ s d. £ s d

207)3002 11 63(14 10 1§
207

932 £ 8 d £ s d
828 or, 207)3002 11 6§(l4 10 1}
— 932
104 104
20 —
— 2091
2091 21
2070 —_—
— 258
21 51
12 S
— 207
258 0
207 —
51
1
207
207

In the second form the figuring is cut short. The last
remainder after division of the £’s is 104 ; this is multiplied
by 20 to convert them to shillings and the 1ls. are added,
giving 2091 as the number of shillings to be divided. Similarly
the 21 remaining shillings are multiplied by 12 and* the 6d.
added, giving 258d.
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Questions like the following can be worked by division :--
How often is 17s. 6d. contained in £14 ¢ We reduce each
to the same name, e.g., to pence.

€14

20

s d. —

17 6 280

1212
210)3360(16

1260

(_P

The answer is 16 times.

EXAMPLES Il

1. Caleulate the following by short division :—343714-+17,
8412368 <+ 8, 33:124 =4, 56745 <20, 30-125 - 30, 9:37 300, 121278 =17,
0664990 +13, £234 3s. + 6, £87 158, Hd. =11, £77 Gs. 3d. +20, £37 9s. 5id.
+17.

2. Perform the following divisions :—964374 <165, 256834 +219,
8788725201, 1.8041--1-3, T1-595+-037, 00700065 = 0705, 37 82+
40,000 £373 19s. 73d.--34, £3 Ts. 8d. =112, £14,775 6s. 3d.+T5.

3 A dozen pairs of boots cost £4 155, 9d.; find the cost of a single
pair to the nearest penny.

4. 1f o ewt. of goods cost £5 16s. 8d, find the price of 1 Ib.

5. How many articles, each costing 4s. 74d., can bo purchased
with £71 2s. 6d., and how much money will be left over ?

6. A pile of 650 cannon balls weighs 7 tons 16 cwt. 2 grs, 22 lhs.
Find the weight of each ball.

7. How many books at 1s. 1}d. each could be bought for £8 2s.?

8. The weight of a quantity of goods 18 6 ewt. 2 qr. 27 1bs. 13 oz.
How many parcels, each weighing 5 1bs 7 oz., can be made from them ?
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CHAPTER 1V

APPROXIMATIONS

It often happens that results of calculations are not required
beyond a certain number of figures ; and very often the results
are not correct to many figures. It may generally be said
that few measurements arc correct to more than four figures.
If we measure a distance and say it is 5:34783 inches, we cannot
be sure of the figures beyond 5-34, i.e., the length is between
5:3% and 5-35 inches. If we say 5-34 inches the error is ‘00785
of an inch ; if we say 5-35 the error is -00215. Thus in making
allowances for figures left out we follow the practice of adding
one to the last figure retained if the noxt figure is 5 or over 5.

Examples : 2304624 is written 23-046 correct to three
decimal places, and 23-05 correct to two decimal places.

Similarly if we wish to multiply 14-2386 by 2 correct to
three decimals we get the result 28-477. We allow 1 for the
product of 6 x2 and say twice 8, 16, add 1, 17. But if we
wish the product to two decimal, places we get 28-48, allowing
2 from the product 16, i.e., of 8 x2.

Decimalization of Money.

For commercial work it is generally sufficient to get the
result correct to three decimal places of £'s. This, as we shall
gee, gives an error less than }d.

Method for three decimal places.

Find how many farthings there are in the pence and
farthings; put the unit figure in the third decimal place ;
multiply the number of shillings by 5, add the tcns carried
from the farthings and put unit figure in second decimal place,
tens figure in fi'st decimal place. The number of *€’s is of
course the whole number in the result.
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Examples : £17 12s. 3d.=£17-612.
3d. =12f., put down 2 and carry 1.
12 x 5 =60, add tho 1 carried, i.e . 61.
Put 1 in second decimal place, 6 1n the first,
and prefix the £17. The process can
readily be dono mentally.

Again: £3 13s. 2§d.=£3-661.

23d. - 111, put down 1 and carry |
13 x5 =05, add the 1, GG.

£456 8s. 4}d.—£456-418.
£24 1s. 13d.=£24-056.

Here as 1 x b gives no tens figure we fill up the vacant first
decimal place with 0.
Reasons for the method.

(@) }d.=£425==2;45, nearly= £.001.

Hence we deduce the method of writing the farthings in
third decimal place.

) lIs.=£}=£5;=LC05.

Hence we deduce the method of multiplying the shillings
by 5 and putting result with fwo decimal places.
Consideration of the crror tnvolved.

The error due to each farthing in pence and farthings.

=£(335 ~ 1oov) OF £5%%500 OF £450v0 OF £44547 too little.

Example: £17 12s. 3d.=£17-612.

The error due to 3d. or 12 farthings=£,,1* ; or £55%; or
one two-thousandth part of a £. This is not as much as the
lowest current coin.

Corollary.

The érror due to 6d. is £53%5 or £:001 too little, i.e., }d.
too little.
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So we can get the exact decimal when the pence is 6d.,
by reckoning an extra farthing.

Examples: £77 3s. 6d.=£77-175.

6. =24f., say 25f.
£3 124, 6d.=£3-625.

What shall we do in the case of pence over 6d.? Evidently
we should reckon an extra farthing. So that in every case
the error will be less than what is due to 6d., i.e., less than }d.

Examples : £205 17s. 101d.=£205-893.

103d.=42f., add 1f. for the 6d. in 104d.
£6 6s. 9d.= £6-337.

How to get additional figures when required.
The error due to }d. is £51345-
Therefore the error due to 1d. is £5¢'55 or £:000%.

We divide the pence and farthings expressed as decimals
of 1d. by 6000 : or shortly divide by 6, the first figure of
quotient (always 0) will be in third decimal place, next figure
the fourth decimal place, and so on.

Examples: £17 12s. 3d.=£17-6125.

We first get the result to three decimals, then dividing
3 by 6000, i.e., -003 by 6, we get -0005. In practice we say
3 divided by 6is 0, 30 by 6 is 5, which gives us the fouith figure,
and there are no more.

Again: £3 13s. 23d.=£3-66145833 - - - - where 3 repeats.
In practice we say 275 by 6 gives 45833 - - where the 4 is in
the fourth decimal place.

Again: £456 8s. 43d.=£456-41875.
£24 1s. 13d.=£24-05625.
£205 17s. 103d.=£205-89375.

£6 6s. 9d.=£6-3375.

In the last two cases, as we corrected for 6d. in gettin
three places, we divide 4-5 and 3 respectively by 6 for the fourt
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Again: £2 158, 03d.=4£2.7520833 - - - - - - -

Here we have to divide 05 by 6 for the fourth figure,
which is evidently 0.

To change a result, correct to 3 decimal places into £ 8. d.,
we reverse the process.

Divide the first two decimal places by 5; the result gives
shillings ; what is over is reckoned as tens of farthings, so
taking the third decimal figure as unuts of farthings, we gel
the number of farthings which can easily be turned into pence
and farthings.

Examples :  £1:172 (correct to 3 decimal places)=£1 3s 53d.
to nearest farthing.

17=3 and 2 over. Reckon 3 as shillings the 2 as 20
farthings - thus we have 22 farthings or 5id.

£3-625 = £3 12s. 6d.

f2=12 and 2 over. Reckon I2 as shillings, the 2 as 20
farthings. Thus we have 25 farthings or 61d., but ax we added
on additional farthing in case of 6d., we now subtract a }d.
giving above result.

£12-408=£12 8s. 2d.
£27-826875=£27-827 (to 3 places)=£27 16s. 63d.
£79:72034=£79-726=£79 14s. 6}d.

Examples of application.
Multiply £607 13s. 9d. by 1§ to nearest farvhing.

£

607-6875 1 times

303-8438 ¢ or § tines.
75:9609 | (or | of 1) tumes.

987-492%
=£987 95. 103d.
. ]
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Divide £77 14s. 24d. by 64, to nearest farthing.

£
K77 71041
[1¥ S P —
S| 97138

% 1-214% =£1 1s. 34d.

Compare with :

£ s d
NTTO1E el
(] R
8 9 14 3.
14 37
e ——

Approximate addition or subtraction.

25

Write each number correct to the decimal place next after

the place required.

Example : Add together 37-0423, 50375, 0-001923875,

0-000796, 1-010182 to two decimal places.

Approximately. In full.
37042 37-0423
5038 50375
0002 {001923875
0001 000796
1-010 1010182
4309 13092701875
— ———————— 8
Subtract 1:258175 from 24-638975 to two decimals.
24-639
1-258
23-38

- w——

Approximate Mulliplication.

Refer back to Chapter II. on method of multiplication
by left hand digit first and how to make operator have one unit

figure.
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Example : Multiply 47-318275 hy -08324.

We shall first multiply in full. We move the point in
multiplier to make 1t 8-324. We therefore have to move the
point in multiplicand two places in reverse direction, i.e., to
the left in this case.

0-47318275
8324
3-785460C0
141954825
94636550
18927310v

3-93877121100

This correct to two places is 3-94  Let us consider hew
we might have reduced the figuring.

0-47311827
8-324!
3785

142

We wish to work to two places ; we really work to one place
more. Thus having decided to work to thrse places, we begin
multiplying the unit figure 8 into 3, the figure in the third
decimal place of the multiplicand. 3 x8=24. But we allow
for the other figures by saying 8 times 1, 8, catry 1 as it is over
5 and in this way we get 5 in the third place of the first partial
product. Then as the next figure 3 in multiplier has one
decimal place we begin the multiplication with the figure 7,
the second decimal figure in the multiplicand, carrying 1 from
3 times 3, thus we say 3 times 7, 21, and 1 to carry, 22. Thus
we have the second partial product. Again we begin the
multiplication by 2 with the figure 4 in the multiplicand
carrying’ 1 from 7x2, 14. The multiplication by 4 begins
at the unit figure of multiplicand which is 0, but we have 2
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to carry from 4 x4, 16. When we add the figures in the third
decimal place we get 19, so we carry 2 to the next line, as it is
over 15.

It is interesting to compare the two workings. In the
approximate working it will be seen that each partial product
is correct up to three places.

Lixample :  89-1876 x 64-03126 to nearest integer.

891-8/76
6-4{031206

The first partial product, that by 6, begins at 8, the first
decimal place, one place beyond integers, and we carry 4 from
7 x6, 42. The product by 4 begins at 1 and 3 is carried from
8 x4, 32. The product by 0 begins at 9; but we pass that
and begin the product by 3 at the 8, carrying 3 from 9 x 3, 27.
The product by 1 begins at 0 in front of 8, with 1 to carry from
8x1, 8. All the products after this result in 0 so far as the
places we are considering, so we stop and add. The figures
in the first decimal place add up to 17, for which we carry 2.

A mechanical assistance may be obtained if we place the
unit figure of multiplier under the figure in multiplicand
where multiplication begins. Each successive figure to the
right in multiplier will then begin multiplying the corresponding
figure to the left in multiplicand.

Example: 0-00719 x -086345 tc 5 places.
-000071)9
R-6345
000575
43
2

00062
wST—
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Approximate Division.
Divide 552:718964 by 8-13256 to 3 places.

813256 )532-7189'64 (65 501
487 9536!
44 7633,6
40 662810
4102564
4 naﬁzim;
362(8400
325(3024

37153760

The above is the ordinary method. We see that the
next figure is 4 and so the quotient is 65-504. It will be secn
that the figures to the right of the vertical line are not necessary,
80 that we might have worked as follows :

81532 718961 (65-504(4)
487 953%
447603
40 6628
4025
4 0663
T aee
325
W

Compare each result with the preceding working. Dividing
roughly by 8 we see the first figure in the answer is to be 60,
that is 6 in the tens place. Thus we know that we shall have
two figures before the point. and we wish three decimal figures,
i.e., five figures in all. It is enough to keep onc more figure
in the divisor, i.e., 6 in this example. We then begin with
5 in quotient, giving a remainder, 447653. Instead of taking
down another figure, we knock one figure off the divisor, giving
us as divisor 81325. five figures, or one more than the number
still required in quotient. The next figure in quotient is 5.
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We multiply 81325 by 5, carrying 3 from 6 x5, 30, giving us
406628 with remainder 41025. We knock another figure off
the divisor and now use 3132.  Multiplying 8132 by 5, carrying
3 from 5 x 3, 25, we have 40663, giving remainder 362. We
knock another figure off divisor giving 813 as divisor, and as
this goes 0 times in 362 we put 0 in quotient and knock another
figure off the divisor, giving us as divisor 81 which goes 4 times.
Multiplying 81 by 4 and carrying 1 from 3 x 4, 12, we have 325.
leaving a remainder 37 which on mental division by remaining
figure of divisor 8 gives 4 as 4th decimal figure ; from which
we have quotient 65-504.

The work may be still further reduced if the student use
complementary  subtraction  with  the multiplication  (see
Chapter I11.).

814956532 718964 (65 504

44 7053

+ 1023

362

37
Divide 45-3625 by 07958 correct to 1 decimal place. Make
the divisor 7-958 and therefore the dividend 4536-25. When
we divide roughly by 7 the first figure of the answer is seen
to be three places before the point. We, therefore, need four
figuver in quotient and hence five in divisor.  As we have only
four figures in divisor there is no contraction to begin with.

7-95%) 1536 25(570-0(9)
557 25
19
The contraction begins when the number of figures in the
divisor is one more than the number of figures still to be
obtained in the quotient.

Divide 5673900 by 447237 to 2 decimal places.

+ W\%‘i)sﬁ 731»(11 68(K)
= 12:69
3070

387
29

—
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Dividing by 4 gives first figure in quotient two places
before the point, showing that there will be four figures in
quotient ; we keep five in divisor by knocking off the 7. At
end 29 +4-4 gives 6, hence we write answer as 12:69.

If we have to divide money by a large divisor the approxi-
mations will give an answer correct to farthings.

Example . The rateable value of a district being £537841
10s., what 1ate in the £ must be levied (to nearest farthing)
to produce at least £25060 ¢

This resolves into dividing £25060 hy 537841-5

5 \5Y) 25 m.o(ow» £ 047
3550 - Ld
Y

Dividing by 5 we see that the quotient begins with -05
nearly : thus two figures only are required in quotient (we
know the first figure is 0), 80 we keep three figures in divisor
and begin with 5-37.

In most operations involving approximation it is generally
sufficient to work to one place more than what is required ;
but in long operations (rare in commercial practice) and in
some critical cases more extra figurcs may have to be taken.

A pproximate working with two operators.

3257
Example: Find --—-——— to two decimal places.
112 x -45359

Move the points in the operators so that each has one
unit figure :— 1-12 x4-5359. One factor has been divided by
100, the other multiplied by 10, i.e., the denominator has been
divided by 10: thereforc divide numerator by 10: 325-7.

The fraction now is 3257

1-12 x 45359

Make,a rough outline of the work thus : 4)325( , which
shows that first figure in final guotient will be two places
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before the point : there will be four figures in answer, i.e., five
in divisor, and as product of 112 x 45359 will have one unit
figure we must work the product to four decimal places.
4 53500
112
14 53590
-45359
9072
5 08%021)325 700(64-11(1)
20 887
5606
58
o8
Again : In 1900 in France 6,940,210 hectares of land bore
114,710,880 hectolitres of wheat.  Find how many bushels
per acre (to nearest whole number) this is equivalent to if
a heetare=2-471 acres and a heetohtre=2 75 bushels.

114710880 x 2:75 114-710880 x 275
The result is — e OF e

6940210 x 2:471 6-940210 x 2-471

We have moved the decimal point 6 places to the left in
denominator to get all operators with one unit figure, and
therefore we have also moved the point six places to the left
in numerator.

A rough outline gives us 12)228( , showing the result will
have two figures before the point. There will thus be three
figures in quotient to ensure the whole numbers being correct,
and therefore we get the denominator with four figures, i.c.,
to two decimal places. The numerator evidently will therefore
require five figures, three of which are whole numbers ; there-
fore we work the numerator to two decimal places.

The working is as follows :
6-940210 114 71088

2471 275
13-880 229-422
2.776 80-297
486 5736
7 [

i 315-456( 184
) 1439
68 Auswer _1_8
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It will he seen that the method of working such examples
is to move the points so that all the operators have unit figures :
from a rough outline, usimg the whole numbery, to estimate
the number of figures in final result and hence the degree of
accuracy required in the preliminary operations. In such
questions it will be found best to perform multiplications
before division.

EXAMPLES IV

1. Write the following correct to the number of decimal places
indicated by the number i bracket: 345782 (3), 18 98125 (2),
60634-768 (1), 9-7163055 (3). -0492375 (1)

2, Add together (to three decimal placos) 1-47893, 2 78, 0-0036495,
O8-67H32, 5-56THI.

3. Add together (to five docimal places) 5.3, 675, 8428571,
11-3001, 0-047829.

4. Write tho following as decinals of £ to three places : £5 6s. 2d.,
£3 138, 6d., £169 24, 1id, 8s. 200, €17 44, 31, £1 19s. 3]d., 28. 6d.,
188, 6d., 3s. 103d, 7s. 9d., £49 118, 8d., £2 Is. T}d.

5. Docimalive £2 3s. 1d, £15 6x. 3d., £8 17s. 23d., £0 16s. 33d.,
£14 78, Lld., £1 8s. 6., £2 16s. 3}d., £7506 175 60, £834 10s. 6d.,
£7 14s. 6d., £8612 3s. 8d., £99 158 7d., £6 144, 9d., £304 11s. 10}d,
28, 71d., 68. 8d., 14s. 24d., 68, Od, 6s. 11d, 135, 4d., £245 12, 14d.,
2id., 3jd.

6. Express in £ s. d. correct to nearest farthing £6-112, £7-715,
£3:24365, £0-27248, £3456-125, £81-9123, £1 111, £1G-9375, £37-32079,
£82 828, £9-146125, £:2005, £0136:29, £:127, £008, £:011, £4900, £23781,
£-606833 - - -, £723166 -, £85249166 - -,

7. Torm the following products and quotients correct to number
of places indicated by figuro in brackets: 32:05725 x -2 (3), 4-09875 X
03 (4), 563-4728 x -07 (4), 8812-456 x -06 (1), 04923 X -05 (3), 37-24+5
(4), 830757 (4), 140235+-2 (3), 83-30206 x 1.7 (3), 0142857 x 1-03
(4), 8:350 x 1-025 (4), 99-7623 x 1-0101 (3), Y6-27825 x 1} (3), 3-76925 x 2
(3), 44-23086 x2:3 (3), 10012376 x 3-02 (3), 29-23 x 1-04 (4).

8. Work tho following multiplications to number of places indi-
cated by figure in brackets: 23-192765 x2-3681 (2), -04976 x5~1§(i (3),
0-32974715 x 4-08345 (3), 56-33475 x-2369 (2), 83737 --.-x1-312312
coene (3), 403-632X 7144 -+« (3), 5LOLTIN2G X 047328 (4), -003927
% +00147 (1), 70-71067 x 1-4142 (4), 37-477353 x 0042977 (2), 98765432-1
% 1-:23466789 to nearost integer.
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9. Find the following quotients correct to number of places
indicated by figure in brackets :  94-73295 -~ 3-76426 (2), 829-76+13-715
(4), 4-262879+923 (3), 926:527+-8:356 (3), 1253764-+90347523 (3),
413+ 17-0569 (3), 6705-123 +9034-4725 (2), 33-795<--7984 (2), 48353402
+H666614 to nearest integer.

10. Divide (to neatost penny) £12 13s 3d by 2240, £853 13s. 2d
by 327, £10145 125, by 9987, £137 3 2d by 2¢, £404 133 6d. by 569
£2 11s Sk by 274, £55 17s. 9d. by 744,

11. Fmd tho rate por £ (to nearest furthing) required to raise
£78946 165 on rateable value of £592345 10s.

12, In a certain yoar a coertam trado union had 208869 membors
and spent £84855 on disputes.  How much per head (to the nearest
1d) did this wnount to *

13, If the assessable value of the County of London is £40142271,
(ind what rate per £ m ¢urrent com must be leviod m order to rame
£2500000.

14, Decimalise £834 2x. 3d. Multiply the resulting decimal ly
735, Ixpross tho answer m £ <. d.

15, Uso decimals to caleuluto £1475 13s. 41 x (1:03)*.

16.  Decrease £4750 by 07 ot that amount, and the result by 07
of that result Give the answer mn £ 8. d.

17. Evaluuto the following, in each case to three decimal places,
giving the unswer m £ & d.:
£56-73925 x 2 395 =-8-3417,
£1 3. . X 2-20462125 x 25-19.
L£704 174 3d. x 6747 =+ 584000,
3-65

1-10231125 x 25-18
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CHAPTER V

CALCULATION OF PRICES

The first problem to be considered is the finding of the
price of & number of articles, being given the price of one:
e.g., to find the price of 379 articles at 2s. 9}d. cach.

(1) By compound multiplication.

8. d.
2 91 x379 .;i 370
£2 10 13 Od-—3

———— 3411]

123505

2421
758
20]1050
52 —10

(2) By decimalising the money and using contracted
multiplication.
25, 91d. =£- 13854166+
£ 13854166+ X 379 = £13-85416-+ X 379
£13-8541(6 X 379

41-5625

9-6979

12469

52:507
=£52 10s. 1.

Nore.—The working is to four places so as to ensure
accuracy in the third decimal figure of the answer. In
multiplying by 3, which is unit’s figure, we begin with the
fourth decimal figure 1, i.e., 1 x3=3, but we carry 2 from
6 x3=18.

The multiplication by 7 begins at the third decimal figure,
4, with 1 to carry from 7x1, ie., 4x7+1=29. Similarly
with the next line.
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In using this method care must be taken that the deci-
malisation is carried far cnough. This depends on the number
of figures in the multiplier. Method No. 2 is not so convenient
with large multipliers.

(3) The method known as practice is often useful. We
suppose the price to be a unit, say £1 each. This gives £379
as the price ; we then take convenient parts of the unit, or of
some previous part, to make up 2s. 91d., e.g., 2s. 6d.=1} of £1,
3d.=; of 2s. 6d., }d.=, of 3d. The parts to be chosen aro
generally fractions with unity for the numerator and a con-
venient divisor for denominator.

£ s
2x 6do-= Loof £ 379 0 0 at £1 cach
Bl-- 8, of 250 47 7 6 at 28 6d each
Mooy o 30 41 9 at 3d. onch

{ 0 7 10{ at }d cach.

P52 10 1} ab 28 91d each.

This method often gives awkward fractions of pence,
and as most answers are only required to ncarest farthing,
decimals with practice will bo found convenient, as each
line need not be taken to more than four decimal figures :—

£
29 O6d.= } of £1 1379 at £1 each.
3d Y of 2/6) 47-375
o= of =3 47375

<3948

| 52507 = £52 104 1%d.
Another advantage of using decimals will be that more

variety of parts is possible. We can use denominators, 20,
300, &c.

Find price of 1,125 articles at £2 0s. 6d. each.
£
11125 at £1 each.
6d. =5 of £1 1125 at £1 each.
28-125 at 6d. each.

2278125 = £2278 2s. 6d.
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Find price of 204 articles at 16s. 93d. cach.

. £
168.-= % of £1 1204 at £1 ocach.
8d.== 5 of £1 {1632  at 168 each.
14d =4}, of £1 6-8  at Bd. eacl.
1275 at 1id each.

171-275

=£17] Hs. 6d. at 16s. 91d. each.

Here we have taken the parts as fractions of £1 each
time and divided the £204 cach time. In taking % of £204
we have multiplied the £204 by 8 and moved the resulting
figures down one place. In taking . of £204, we have
divided by 3 and moved the resulting figures down one place,
e.g., 20 + 3=6, but instead of placing the 6 in the tens column,
we have placed it in the units column,

Similar methods are applicable when the number of
articles is partly fractional. .

Find price of 837} yards at 4s. 6}d. per yard.

£
4s.:- ) of £1 |837-75  at £1 each.
1 of 4/-[167-66  at 4a. ench.
& of ~/6] 20-9438 at 6d. ocach.
1:7453 at 3d. ocuch.

6d.
3d.

[

190-239 at 4s. 64d. each.
=£100 4s. 91d.

or i-2270833~ X 837-75.
= £22.70833 x 8-3775.
181-666€
68125
1.5806
1589
0114
£100-239
=£190 4s. 0}d.

A similar method will be found useful in calculating values
of money, such as 1§, 1§, 2%, &c.
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Find 3% of £27 16s. 2d.

; £
$o= 1 g27~8083‘3
I 83‘4‘5.’_';(;: 3 tumes.
b= 1of § 6-9521 =% .,
247600 =L,

= £93 17s. O%d.

oz 27 8083)3
s o= 4 of 3| 834250/= 3 times.
10-4281|=§ ,,
93-853

= £93 17¢ 0}d.

The student should make himself familiar with the con-
venient parts. The following table will be found useful :—

Parts of £1. Parts of 10s.

8. d. 8. d.

10 0 = 3 4 =}
5 0 = } 1 8 = |
2 6 = 010 = 44
1 3 = & 2 6 =}
I 4 = % 1 3 - 1}
4 0 =1 0 7} = o5
20 = 5 0 - }
1o . 4 4 0 = 4
0 6 =, 2 0 =1
03 0 1o .,
0 4 =} 0 6 = 5
0 8 — 5 0 4 - )
6 8 = 03 =7
3 4 ~ } 0 2 = 4
1 8 = 4 0 1} = &
0 2 tha

I8 0 -~

16 0 e

M0 =

[ Y4
v
—_—
Bt

—
=3

o« <
I
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When the price per article differs from the unit by a con-
venient part the work may be shortened, as in the following
example.

Price of 147 articles at £2 17s. 6d. each. Consider £2
17s. 6d. as £3 — 2s. 6d.

£
28, 6d. =% of £1 1147 at &1 each.

411 at £3 ouch
| 18 7 6 at 2s. 6d. each.

ii‘.“l 126 at £2 178, 6d. oach,

So also to find price of 17 yd. at 2s. 9d. per yard.

s~ d
HANY]
less |l 240
2 6)0= 2/7 nearly.

The next problem is to find the value of a compound
quantity when the price of one of its denominations is given.
This is known as compound practice.

Example : To tind value of 20 tons 9 ewt. 3 gr. at 18s. 3d.
per ton.

£
ewt —1 ot 1 tony O-9125 for 1 ton.

(=3

A8-250 0, 20 tons.
ewt =1 of 1 ton 2281 ,, 5 cwt.
grac: ) oof £ewt 1825, 4 cwt.
qr =} of 2 grs.| 0228 ,, 23 grs.

0114

Lol SN

18695 for 20 tons 9 cwt. 2 qrs.

=£18 13s. 11d.
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(2) Decimalise both quantities and use contracted
multiplication.

£0 9125 x 20-4875 43
e
£ 20'9-75
0125 x 204870 |— -
- - L4875
18250 = 2 {tnnes.
3650 = 04 "
730 = 008 .
64 =- 0007
! 5 = 00005
18:695 = 2:04875 times

=£18 13s. 11d.

(3) Sometimes the question may be reduced to simple
practice, as in the ‘following :-—

Consider price per ton as £1, then price per ewt =1s. and
price per gr.=3d.
£ on d
1 1 3 Prices
209 3 Quantitios,
200 9 Product
| £
or - 20-4875 by deennsahising.
I8« — % of J.:l{' 18-4388
30— of £l 2561

[ e e
| 18 695
£18 13s. 11d.

Example : Price of 39 ac. 2 rds. 18 sq. po. at £3 Ts. 4d.
per acre.  Price per acre=£1, therefore prico per rood=05s.
and price per sq. pole=14d.

£ s d
1 5 1} Prices.
39 2 18 Quantitios,
39 12 3 Product.
or 1 39:6125 prico al £1 por acre.

68, 8d.— 1 of €1 118-8375 » £3 »
8d. =4, of (/8" 13.2042 » 6/8
1-3204 ”» 8d.

”»

”»

133-362 »  £3 Ts. 4d per acre,
=£133 7s. 04d.
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Sometimes special methods may be used as :—
(1) To calculate prices per dozen from price per article
we may reckon pence as shillings.

This price per doz. at oJ,-d each=3s. 6d
. 2d. each:=14s.
. 43d. each=4£2 0s. 3d.

Prices per gross can be caleulated by doing this twice.
At 3d. each price per doz.=3s., and prico per gross=36s.

1

’ >

(2) Price of 240 articles can be calenlated by reckoning
price of one in pence as pounds.

Price of 240 at 2}d. each=4£2 10s.
.~ 241 at 3d. ., =£3 0s. 3d.
238 at Tid. ,, =£710s.—1s. 3d.=£7 8s. 9d.
as 238=240 — 2.
365=240+120 + 5.

So price of 365 at 8d.=£8+£4+3s. 4d.=£12 3s. 4d,,
ie., 8 at £14+8 at 10s.+8 at 5d.

(3) 16 x15=240.

So price at 1s. 3d. each may be obtained by dividing
number of articles by 16, and at 1s. 4d. each by dividing by 15.

352 articles at 1s. 3d.=£22.
2925 . Is. 4d.=£15.
79 ' 1s. 3d.=£4 18s. 9d.

(4) To calculate price per cwt. from price per 1b. we
may form a table as follows :—
£ s d
For 1s. a lb., 5 12 0
1d. , 9

o sde [RN
” }d- ” :-)‘ "’
. 3, 1 2

Such a table will be useful if we have to calculate a number
of such prices.
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Find price of 1 ewt. if 1 1b. cost 2s. 34d.
Take 2 tunes 1/- a I £11 4 0
. : 1 0

w 3 8
- b, dd 2 4
514 s

(6) The method of nine multiples is much used when
the price remains constant for a great number of calculations.
We form a table for 1, 2, 3, 4, 5, 6, 7, 8, 9 multiples.

Example : Form a table of nine multiples for a prico of
Hs. id. each.

£

1 = 2604166 - -
2 = -5208333 - -
3 = 7812500

4 = 1-0416666 -
5 = 1-3020833 - -
G = 15625000 - -
7 = 1-8220166

8 = 2:0833333 -
9 = 2.3437500 - -

From the table tind price of 347 articles.
£

Price ot 300 78:1250 to 4 decimal-

" 40 = 10-4167 YR
» 7 o= 18229 pwooow
" 37 = 90-365

— £90 Ts. 3§d.
Find price of 10,508} or 10,508-75.

2604-1667
130-2083
2:0833
-1823
<0130

£2736-654
e i .

Each line is obtained from the table by moving the decimal
point as required and approximating to the last figure, e.g.,
in price of 10,000 we moved the point four places to the
right, and as the last figure was 6 and the next figure 6 we
wrote 7, thus 2604-1667.
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There is o similar question, viz.:—From the price of
a quantity to find price per article.

Example : If price per gross is 27s. 6d., what is price per
article 7 It is only necessary to divide by 144.

27 newly = 2id

Example If price per ewt. is 33s., find price per ib.
L8 |
T2 1 33

390G,
60

3d

Price per article=3"%d.=3}%d.=34d. ncarly.

EXAMPLES V

Find the prico of (correet to nearest farthung) :—

1. 343 articles at 9s. 6d each.
2. 2041 articlos ot £1 13s 10d. onch.

3. 79 articles at £3 13s. 4d. each.

4. 815 articles at 8s. 7}d. each.

A, 91 articles ut £7 15s 4 }d. each.

6, BL43 yards at 3s. 9d. per yard.

7. 47§ yards at 5s. 43d. per yard.

8. 10237, yards at 11s 3d. per yard.

9. 75 lbs. ut 16s. 8d. per 1b

10. 654 lbs. at £2 2s. 10d. per 1b.

1l 7 tons 15 ewt. 3 qrs. at 19s. 6d. per ton

12, 38 cwt. 3 grs. 12 lbs. at £16 123, 6d per cwt
13. 2 ac. 3 rds. 10 sq. po. at £2 53 per acre.

1. 7 nulos 3 fur. 24 po. at £14 133, 4d. per mile
13, 24 tons 3 cewt. 2 grs. 25 lbs. at £17 1ls. 8d. per ton.
16. 281 articles at £1 18s. each.

17. 87 articles at £3 17s. 6d. each.

18. 194 articles at £2 106s. 8d. each.

19. 200 articles at 8s. 4d. each.
20. 4728 articles at 2s. 11d. each.
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Find tho values of- -

21, % of £10b I3,

22, 2§ of £21 17s.

23. 111} of £31 bHs. 6J

24. & of £79 19s. 2d.

25, 17, of £209 10s.

26. Korm a table of mine multiples for u price of 2id. euch and
calculato the prices of (1) 33 articlos, (1) 1045 articlos, (11.) 97-5 articles,
(1v.) 476} articles, (v.) 32981 articles, cach at 2id.

27. From the table for price of a ewt, when the price per 1b 1s
given, calculate price of 1 cwt. when price per b as (1) 3s. 3d., (u.) 44d.,
(m.) 23d., (1v.) £2 Ts, 4id., (v.) 9s. 8d

28. Find brmefly the prico per doren when price per article s
(1) 73d., (ii.) MOLd., (m) 25 2}d., (1v.) 3s 6d, (v.) s 10d.

29. If a man puts asxlo 94 every day, how much will ho havo
in a year of 365 days ”

30. Find price of 242 articles at 1s. 7d. each.

31.  Find prico ot 5 cwt. 3 gqrs 11 Ibs ot tea at Is. 11d. per 1b.

32. Find cost of 8 tons 11 ewt 2 gqrs 10 Ihs, at £16 Gs. 8d. por
ton.

33. A farmer on market day sold 90 eggs at 10}d. per dozen,
29 lbs. of butter at ls. 31d. por 1b, 19 ducks at 2+ 9d. each, 28 old
fowls at Is 9d onch, and 4} doz. fat chickens at 2+, 10d cach, How
much did he got for all he sold 7

34. How much will 15271 articles cost ut £5 3. 6d. por thousand ?

356, Make out thé Biul for .—I15 yds. of cloth at 1s. 03d. per yd.,
27 vds. ot shurting at 6§d yer yd , 2 pars of blankoets at 174 94 a par,
4} doz. reels of cotton at 2fd. u roel, and 1} gross ot needles at 24d.
a duzon.

36. Find the cost of 1133 cwt of potatoos at 4s. 51d por cwt.

37. Fmd the price of 98 tons 17 ewt 2 grs. of coal at 224, Hd.
per ton.

38. Find cost of 23 yds. of silk at 5s. 4d per yd.

39 What s the cost to tho nearost penny of 17300 cubic feet of
gas at 3s. ld. per 1000 cubic feot ?

40. Certamn articles cost £3 124, 6d. per ton. Fmnd prico per
Ib. (to nearcst farthing).

41. TUse the tablo for price per cwt. given prico por lh. to cal-
culate total cost of 2 ewt. 1 qr. 13 lbs. ot sugar at 24d. per Ib., and
1 ewt. 1 gr. 19 Ibs. at 34d. per Ib.  Also fiud tho averago cust por Ih.
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CITAPTRER V1

GENERAL PROBLEMS

In a large number of problems two quantities are con-
nected together in such a way that a change in one causes
a proportional change in the other. The change in one is
given, and we are required to find the corresponding change in
the other. Examples will show one common method of
working such questions ; this mothod is known an the Unitary
Method.

Example: If 18 yds. of material cost 21s., what will
81 yds. of the same material cost ¢

We select the fact that expresses the connection between
quantity of material and cost, and write it so that the cost is
written last, as the answer required is a cost.

The cost of 18 yds ~21 sh.
. ” ” 1 vd. = of 21 sh
» »  8) yds. =1l of 21 sh.

§ of 21 sh,
= 1 of 189 sh.
- £ 143, 6d.

e

Here we change trom the cost of 18 yds. to that of 1 yd.
(hence the name unitary), and agamn to -~ost of 81 yds.

The actual working out of the answer §1 of 21s. will vary ;
the most convenient should be chosen each time.

Example : If a journey of 60 miles takes 10 hours, how
many hours would a journey of 78 miles take at the same rate ?

Tuno for 60 miles -10 hours
K ” 1 nule = ; of 10 hours.
A " 78 miles 3 of 10 hours.
=1{a of 10 hours,

=13 hours.
it
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Example : Find value of 3,766 1bs. at 8s. 104d. for 14 lbs.

Price of 11 Ibs =8s. 104d
. " Tih =1 ot Bs 104d.
e 3760 Ihs iyt ot Bs JO4A

21450 of 87 sh.

269
CI&§ 7T sh,
% 8

=2.387§ sh.
LY Ts 4,

When the student. 15 fanuliar with this method, the writing
out of the solution may he shortened by using what might be
called the * Fractional © method.

It will have been noticed that in each case the answer is
the result of multiplymg by a fraction; eg., in the first
example above,

‘Tne cost of 81 yds. = 2Is. x |l.

The fraction consists of the two quantities whose change is
given.

Example - Find the cost of 91 oranges at 7 for sixpence.
Cost of 91 oranges =6d. x 971
-6d o x 13
= Gs. 6d,

We first decide what kind of thing is wanted ; in this case
“cost.”  We write down the cost which is given. Then we
require a multiplying fraction made up of 91 and 7 ; the only
point to determme being which of the two numbers is to be
on the top of the fraction. To settle ths we only require to
consider, will the change from 7 to 91 make the cost larger
or smaller 7 If larger, place the larger number on top; if
smaller, the smaller number.

The student should have practice in forming the fraction
one quantity is of another. A fraction is a number, and has
no denomination, such as £, 1bs., vds., &e. The two quantities
must be of the same denomination.
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Examples : What fraction 1s 3s. 4d. of £1 12s. 6d. ?
10, 40d of 300d.

40 4
. the fraction 18 300 " 39

We might have cxpressed both quantities as shillings ;

24

) 33 w2 4
the fraction = 32, = 3 X gy = 30
13
4
. 0 .', 1 § 4
Or again, as £'s = =6 X s = e

In practice the lagher denomination we choose, the smaller
the figures.

It is often convenient to be able readily to express the
shillings and pence as a fraction of a £. The student should
make himself familiar with some of the more frequently
occurring amounts, as : —2s. 6d.=£4. 7s. 6d.=£}, 12s. 6d.=£§,
17s. 6d.=£F, 65 8d.=£1, 13s. 4d.=3, 16s. 8d.=£§, &c.

The following method of forming such fractions for un-
familiar amounts iy useful : -—

Ra —1H3g = {63 .«
155, 9d.=15s.=L53 :

<

9d. is expressed as a fraction of a shilling ; then form the
improper fraction, at same time multiplying the denominator
by 20.

Examples of fractional method : Ii 16 cwts. cost £224,
what will 6 cwts. 14 lbs. cost ?
61 44

16~ 128

i

The fraction

*. oost required £¥72\ X 49
T ) 8%
4

i

343
= £_4 -

=£85 158,
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Example : In how many days could five men do the same
work as is done by six men in 35 days ? Here a decrease in
the number of men entails an increase in the time.

Hence tho fraction is (,:

6

*. No. of days = 35 X 5= 42
Examples : If the tithe paid on 127 acres 3 roods 20 poles
P Jpaid, . p
of land is £119 7s., what tithe is payable on 87 acres 1 rood
35 poles of land, assuming that the tithe per acre is the same ?
The tithe charge will he = £119 7s. X ?Z.:’.i
7 933
P TV &

X

20 X% 1488
1 RN
H631
=ty
= £81 12s. 9d.

Example : How long can 13 horses be kept on the same
quantity of food which lasts 7 horses for 52 days ¢ An increase
in number of horses means a decrease in time ;

Therefore the fraction 1s g
. Time = 52 days x 5 = 28 days.

The student should realise exactly what the fractional
factor produces, because in many instances this process will
only be part of the necessary working.

Example : A contractor engages to excavate 3,600 cubic
yards in 3 days; with 20 men he finds that 1,000 cubic yards
are done in half the time. How many additional men must
be put on the job to finish within the specified time ? One
thousand cubic yards have been done; 2,600 cubic yards
remain to be dono in same length of time. An increase of
work to be done entails more men at work : therefore the
fraction will be 599 or #§. This fraction will produce the
new—not the additional—number of men.
. ¢

.*. New number of men == 20 X fg

.. additional men - 32.

= 52
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Some applications of the * fractional ” method. There
are certain problems where this method 15 a convenient one,
but i which the terms used must be known. I propose to
give a short list of the terms with brief explanations. A trader
who keeps his books properly should be able at any time to
got. out a correct statement of his affairs.  When drawn out
in proper form this statement is called o balance sheet.  On
the one side he makes a Iist of his liabilities o1 Debts that he
owes; on the other a list of his Assets or the various pro-
perties with which he could pay lus debts, such as Cash, Goods,
Bills Receivable, Debts owing to him, &e. When his liabilities
are greater than his assets, he is said to be msolvent. If he
is made bankrupt Ins Assets must be fairly distributed amongst
his ereditors, and the fraction obtained by putting his Assets
over his Liabilities gives the Dividend his estate can pay,
generally expressed as so much a pound. If the amount of
any particular creditor’s claim be maltiphed by this fraction,
the amount that creditor will receive will be obtained.

Example: A bankrupt’s liabilities amount to £6,228 ;
his available assets are £188 2s. 9d  How much can he pay
in the £ and what will a creditor to whom he owes £720

receive !
20

188 Q,‘\(“r‘i‘
The fraction for dividend - "zj: = &35&;(2‘5“

05k
12
o
a0 ™7 {d. 1 the £,
3 29
The eroditor for £720 will recetve £X88 x
K68
4
or £84.
or £21 15+,
——

We can now consider another use of the fraction, which
we can call reversing the fraction. This will be applicable
i a great many questions which might be called reverse
questions. The iden of this method is as follows :—Most
questions are straightforward, the result being obtained by
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multiplying by a certain fraction ; to reverse the process or
to obtain the original quantity when we know the result wo
may divide by the same fraction, 1.e., multiply by the fraction
inverted. This method will be much used later.  An example
will perhaps best explain the precess.

Example : A bankrupt pays a dividend of 5s. 6d. in the £.
One creditor received £27 18s. 3d, what was the amount of
that creditor’s claim ¢

- . ) 5, 1l
I'he dividend fraction 1s 20 = 40
2 16 9 40

. The wmomnt of claun . 8% \§s. ¥d. » it
- L£1ol 1os.

Example . A bankrupt pays 9s. 10d. in the £ ; his available
assets were £1,888.  Find the amount of his debts.

I3 Lo

The fraction for dividend 3“ l'.',':,

L we maltiply his habilities by 5% we should get his
assets ; but we know hus assets, therefore to get his liabilities
we reverse the fraction.

)

32
.. Amount of Liabilitios — £1¥%% x '&j‘" = £3840,

(ienerally in practice other points are involved in questions
on bankruptey, such as the expenses and secured creditors.
These amounts must be taken off the assets to get the available
assets for division amongst the ordinaiy creditors.

Example. A bankrupt has assets £600 and liabilities £939,
of which latter £35 are preferential claims for rent, taxes, &ec.
Find how much n the £ the estate can receive.

After paying the £35 the available assets will be £565 and
the liabilities £904.
565 _ 5
902 8
or 12s. 6d. in the £.

.*. The dividend fraction =
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This process of reversing the fraction is convenient, for
a question like the following . After spending & of the money
in my purse, then § of the remainder, and then !, of what
was still left, 1 found 1 had 3s. 94d. over. How much was
in the purse at first ¢

The fraction after 1st spending = 1
”» ' 2nd . = : of & = i
» » Srd “ g ol =
Amount at first = 3s 9ld X 7 - £2 9s 3)d.

Taxes are charges made on property or income by Patha-
ment. Rates are charges made by local Counctls for loeal
purposes.  Income-tax s assessed on cach pound of a person’s
mcome, certain allowances being recognised, the chief of
which is that persons having mcomes under L160 a vear pay
no income-tax, and persons having meomes hetween £160 and
£400 pay tax on the amount over £160

Rates are generally assessed on what is called the Rateable
Value of the house or property, such value bemng fixed by
persons appointed for that purpose. A man's Gross Income
is his income before tax is deducted ; net imcome after the tax
is deducted.

My house is rated at £25; the rates are Hs. 6d. per £1.
What do I pay in rates !

T . TR
The traction tor rate — o = a0
5 55
U pay £8% ~ i,; =4 = 46 17w G
b

Inversely : If the rates are 5s. Gd. in the £, at what amount
15 my house rated if T pay £6 175 6d. for rates !

Rate fraction = 4.
Rateable value fraction - {4,
.*. Rateable value of my house = £6 175 6d. x T(i—
H 5
-t W g

R 11
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When the tax is Is. in the £1, what does a man pay on
a taxable income of £200 ¢

m ~
Tax fraction = 20

1

oy L£10.

.-« Tax payable = £200 x
What is the net income of a man whose gross income is
£245 when the tax is ls. mn the €1, and no tax is payable on
the first £160 ¢
Tho taxaeble mecomo 14 L85,
e . 1 Loo-
Pav -= £85 ~ oy £1 54
. Netimicome - £€80 15« €lon
= £240 15Hm.
19
20

Or we might tako net imeoma fraction

17
. Net meomo (taxod part) — €85 X \')"
X0
}
= ER0 1Das,

.o Total net mcome -= £240 158,
Unless the deduction 18 specially mentioned in o question,

it is generally understood to be omutted altogether in working
the question.

After deducting income-tax at 11d. in the £, a man’s
net income was £343 10s. What was his gross income !

. 229

Net meowe traction = 240
©. GUross meome - £3431 x 240
< 229
3 120
~ LA;.? LUl
% E23)

— £360.

Sometimes the required change depends on more than
fraction ; what is generally known as compound proportion,
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Example : A colliery employs 120 men, working 8 hours
a day for 5 days a weck. How many men can it employ for
4 days a weck working 6 hours a day, if only half as much coal
is required to be raised ?

The quantity required is number of men, therefore we
operate on 120 men.
The fraction due to change of davs a week -« §, because docrease
of time mvolves merease in number of men.

The fraction due to length of workmg day- ¥

The fraction due to quantity of work-=§.

. 5% 1 5
.*.The combmed fraction = X X y =
)

76

.*.No. of men = 120 x " — 100
)

Example : What is the cost of the carriage of 15 cwts. for
12 miles if 6 cwts. is carried 20 miles for 4s. ¢

3%
i . B L OVR ¢ A
The traction = ‘ix‘ify =,

.. The cost 44 % 3 = 0s

EXAMPLES VI

1. 1f 5 horses can plough a ficld 1 3 days, how many horses will
be requured to do the work in 2 days ?

2. If u train gomg 10 miles an hour can cover the distance between
two stations m 17 mm., how long wll 1t take at 15 miles an hour ?
Give answer to nearest minute.

3. If a man’s expenses are £80 for 5 months, what will they be
for a yeur?

4 If 5 gallons of ale cost 6s. 3d., what will 36 gallons cost at the
sume rate ?

5. The wages of 9 men for 5 days amount to £7 17s 6d. What

is the largest number of men that can be lured at the sume rate for
6 days at a cost of not more than £10?

6. A salesman gets 6d. for every pound’s worth of goods he sells.
What does he earn by selling goods worth £34,970 ¢
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7. If it costs a railway company £190 to carry 160 persons 400
miles, what should 1t cost to convey half that number 250 miles ?
Give the cost to nearest £.

8. If 3 men can reap 8 acres in 5 days, how many days can 30
men reap 192 acres ?

9. A bankrupt pays 11s 4d. in the £. How much does he pay
out of a debt of £37 ?

10. 1f 7 yds. of cloth cost 30s., what (to nearest 1d ) will be the
cost of 10 yds. 2 ft. of the same cloth ?

11. A train travels 225 miles in 6 hours How long will it take
to travel 135 mules at three-quarters of its former rate ?

12. My income last yoar was £750. If T paid an income-tax of
1s. in the £, and spont on the average 32s. 6d per day, how much did
T save ?

13. Tf the carringe of 3 cewts. for a cortain distance bo 16s., what
will tho carriage of 12 toas be for the smuno distance ?

14  1f 1t cost £13 15s. to feed 50 men for a week., what will 1t cost
to foed 60 men tor the samoe tume ?

15. A householder paid £19 2s. 6d. in ratos and £60 in rent.
Express tho ratos as a fraction, 1 ity lowest terms, of the rent.

16 To how much does a tax of 1s 2d 1n the £ on £729 15s.
amount ?

17. TIf 50 gallons of water flow through a pipe in 6 min ., how
many minutes, to nearest minute, will 1t tuke for 1,744 gullons to flow
through ?

18. A contractor finds that a certain piece of work can be done
by 16 men in 6 days of 8 hours each. How many men must be sot to
work at it if he wishes to have 1t fimished within four days, the men
working 9 hours a day ?

19. After paying an income-tax of 10d. in the £. a man’s net
income was £690. 1If the income-tax had been a shilling in the £,
what would lus net income have been ?

20. A garrison of 3,508 men, with provisions for 60 days at the
rate of 27 oz. per day, 1s reinforced by 1,000 men, and cannot be relieved
for 90 days. How inany ounces per day caen be allowed to each man
80 that the provisions mav just last without further reduction of rations ?

21. A contractor undertakes to construct a railway in 2 years ;
he employs 540 men, and completes half tho work in § of the time, How
many additional men must be put on to finish it by the specified date ?

22. A bankrupt has assets £600, and liabilities £930, of which
latter amount £210 are preferential claims for rent, taxes, &c., and
must be paid in full. How much in the £ ought his creditors to receive ?

23. If a bankrupt’s assets amount to £1,820 Gs. 3d., and he can
pay 9s. 84d. in the £, what is the amount of his debts ?
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S A nulway company ssues return tickets ateoa singlo fare and
a quurter; what would the return fure be it the smgle tare s 25, 2d.,
and what would the single fure be when the return 1 12x, 6d. ?

26 A bankrupt has as ns assets debts due to hin as follows 1 —
£470 95, 3d L £283 44 6d L £70 64 Bd L £110 18+ 3d ;. when realised the
first, turns out good, and tor the others he 1eceives respectively 6, 7,
and 10 slnllmgs m the £, His linbihities amount 1o £4.600.  How much
aan he pay i the £

26 The Poor Rate hemng 3s. 4d - in the £ tind the rateable value
ot n property which pays a rate of £416 135 4d

27 If o bankrupt puys 135 4d an the £, what will a ereditor for
2,179 195 3d reconve ?

28, A nam has £236 2 year (o spend after deducting an income-
fax of ko the £ on s gross meome, and puttimg away one-fitth of
what remams  Fmd Ins groes meome

20 A person pays an annual premaum of £8 Gs, tor lite imsurance
His imcome-tay amounts to £6 12 6 when the rate s 18 n the £
No tax s pad on the first £160 of hisaincome nor on his msurance pre-
mium  Fid his gross meome

30, 20 gas burners, which are hghted 5 hours a day for 20 days,
constime £2 2 6d worth ot gas, how many burners can be hghted
4 hours a day tor 30 days at n cost of £7 13s. 2
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CHAPTER VI

PERCENTAGES

The term “ per cent.” 15 one that is often met with in
busmess. .\ percentage of a quantity simply means a certain
fraction of that quantity, the denominator of the fraction
being 100, So that 39, 210, 2359 ~read as 3 per cent.,
21 per cent., 25 per cent.-- are equivalent to

- ‘;’ )1 b i
h =) =H .
00 100 oo Tespectively.

Questions involving * per cent.” ean be worked by forming

the proper fraction and operating with it.

The varnous styles of questions that involve per cent. will
now be tlustrated by examples, and i the suceeeding chapters
we shall discuss the applications to special types of questions.

(Iy To calculate a percentage of a given quantity. Form
the fraction corresponding to the given rate per cent., reduce
it to its lowest terms, and multiply the given quantity by the
fraction.

Examples . Find 100, of £32.

O
1oe, 1:1:9 l:»
. requured porcontage 13 £32 % w - £3 4o
Find 330, of £68.
The fractiom - :::{”t - ',;
porcentage £68 0L L £22 134 4.

Sometimes it is better to form the docimal fraction; e.g.,
30,="03, 2}9,=-02} or=-0225.
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Examples : Find 239, of £1,568 7s. 6d.

21% = -02}.

-, £1,568-375  x -02}
313676 = -02 times
3.9209 = -00} ,
35288

= £36 bs. 9}d. (to nearest farthing).

Here we have decimalised the money to three places. To
find 2%, or 02, of the quantity we have multiplied by 2,
moving the ﬁgures two places to the right. Also as we need
only work to 4 places, we began by multlplving the 7; thus,
2x7+1 (to carry from 5x2)=15, i.e,, 5 and carry 1. To
get the -00} times, or }9,, we might divide by 4, moving the
figures two places to the right, or we might have taken % of
02 times.

The student should choose the fraction which seems the
easier ; generally the decimal method is advisable. We
might also vary the decimal method by moving the point two
places to the left in the quantity, thus giving 19, of it at once ;
‘then multiply by 2}.

Example : Find 2}%, of £315 2s. 10d.

£
3-15,141 19,

63,028 29
71878 167
7-090

= £7 1s. 93d.

For mental or brief working the student should make
himself familiar with certa.in rates per cent. and their equivalent
fra.ctlons e.g., 59, is 4%, or, in the case of money, 1s. in the £
249, i8 74, or, in the case of Jnoney, 6d. in the £; 333% is 1,
66§% is §, 1239, is §, 81% is &, 26% is 4, SOA, is }, 35% 1s

-s-n-, C.

Example : 5%, of £25 7s. 6d.=£1 5s. 4§d., since it is=253s.

In the case of money, the following method is often used
if the sum be £'s only. Multiply the number of £'s by twice
the rate, cut off the units digit ; the rest will be shillings, the
figure out off is reckoned as pence and fifths of a penny.
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Example : Iind 139, of £95.
95
L. 3(=1} x2)
28,56 =£1 8s. 6d. ( = 28s. + 5d.and 5 x §d).
Reason : —£95 x 11(:‘;—0 = £95 x 2—30~
== 058, X 1%.
= 28-5s.
== 288, + 5 of 121
= 98s. + 5 x g§d.
= £1 8s. 6d.

(2) The reverse process :-—Given that a certain quantity
is a given percentage of some unknown quantity, to find
the unknown quantity.

Calculate the fraction as before, and multiply by the
fraction inverted. This will, of course, give the original
quantity.

Of what number is 29, 29, ¢
L2 13 V— 2 — l
0 T T000 T OB0.
50

.*. The no. = 29 x -4 = 1,450.

As multiplication by 5; would give 29 as 29, of the required
number, multiplication of 29 by 50 must give the required
number. Compare this with similar questions in Chapter VI.

Example : In a school 270 pupils are learning arithmetic,
and these form 759, of the total number of pupils. What

is the total number ?
- 75
5% =j50- =
4

.. Total number = 270 x = 360.

(3) The next type of question is to increase or decrease
a given quantity by a given percentage. There are two
methods open to us. First method—the more natural method
—is to calculate the increase or decrease, and add to or sub-
tract from, the original quantity.
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ixample : The cost of provisions for a charitable institution
last year was £3.451 17s. 6d.  This year the cost has risen
749,. What will be the amount this year !

10°
15 3
o/ — =
% = 200 T 40,
3 £10.355 12+ 6d.
40 T 77 Ta0T T

— £258 178 10d. (to nearest 1d.).

£3,451 174 6d %

L. Cost thus yoar = £3,710 158, 4d.

Or, by decituls,
£
3,401-870
941-6313 70,
172603 10/
3710-766
= £3,710 158, 4d
Here by keeping the decimal points underneath each other
we get the adding with less work.

Second method is to form the fraction including the increase
or dbcrease per cent., i.c , the fraction which will produce the
new quantity ; e.g., in the above we form the fraction =

107} 215 _ 43

100 T 200 T 40
or = 1-07}. This latter form gives the same as m the second
working above.

Example : If we take 259, from £3 15s., what sum is left !

First method :—
269, = 1.

£3 158, X ] = £0 18s. 9d.
.*. Amount left is £2 16s. 3d

Sccond method : —
Fraction = 1‘0:, (75 = 100 — 25)
=i

*. amount left = £3 16s. x § = £11 s, x }
= £216s. 3d.
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(4) The reverse of question 3 is simple if the second method
is known, as an inversion of the fraction will @ive the required
operator.

Example : 1f £2 16s. 3d. is the net amount after deduction
of 259,, what was the gross amount, ¢ 75 or 3, is the fraction
to tind net amount when gross amount is known . = . % is fraction
to produce gross amount when net amount is known,

Net amount £2 168, 3d > 4
L0 I8s
S I N

Students often go wrong in this type of question through
not clearly recoguising that the percentage s caleulated on
the orginal quantity, in this case the unknown quantity.

Example - Between 1891 and 1901 the population of a
certain town was said to have meveased by 210, In 1901 it
was 123,297, What wax it in 1891 ¢

Many students make the following mistake. They calcu-
late 2195 of 123,297 and subtract ., but what is meant by an
increase of 217 is that the population at 1891 increased by
219, of what 1t then was, and the result is 123,297 ; 1e., the
increase is 219, of the 1891 population, but they take 1t as
219%, of 123,297. This point requires consideration, and if
the method of reversing the fraction is understood the correct
method is easily seen.

121
100

)
. fraction to go backwards s }%(i)

The fraction for 219 mcronse =

123,297 x 100

121

it

*. population in 1891

i

101,898

The population, of course, must bo expresed in wholo numbers.
Verification :—
101,898 1 time
20,3796 -2 time
1,018-98 01 time
123,297
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(5) The remaining problem is one of very common occur-
rence, viz., from given particulars to calculate the rate per
cent. Care must be taken to see which quantity forms the
basis of the rate. The rate we have seen is a fraction ; therefore
we calculate the fraction and then change the form of the
fraction to one with 100 as denominator.

Examples .

(1) What pereentage is equuvalent to the fraction }; ¢

5

— 1 -
T20 T 100 77

Ho

The fraction o

(2) What percentage s equivalent to the fraction ;3 !

3 31 ¢ 100 31000/
— _ i B %,
The fraction = 4 = 49 0 1 30
o019
M3 %

or . 79:5°) to one placo of docimals

(3) If 9 increases to 10, what is the rate of increase per
cent. ?
Lo,
Fraction - 9 " 9 Oy == 11349,
Here the actual increasc is 1; tlus gives numerator of fraction ;
the quantily that increases is 9, this gives the denominator,
and so the rate is }.

(4) If 10 decreases to 9, what is the rate of decrease per
cent. ?

Fraction =

(5) During 1903 the imports of raw cotton into the United
Kingdom were as follows :—

£
From Egypt .. .. .. .. 9,643,295
,»  United States .. .. .. 32,345,746
,, Brazil .. .. .. .. 928,750
,, British East Indies .. .. 1,584,388

,» Other Countries .. .. 333,143
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What percentage of the total import (to the nearest whole
number) came from the United States /

The total import = £44,835 322
32,315,746
The fraction = 44,835,322

B2WA5TH6
4 1835822 O

70!
1270

1 4%5)328 $6(72
961

65

x 1000,

See Chap IV for contracted division

(6) A bicyelist increased his rate in miles per hour by 12104 ;
by how much per cent. does he deerease his time for a mile ¢

112°
The speed fraction — 100

00

. the tune fraction - !
11z}
121

. decrense fraction — “26-

vy
= ¥ oo
R 0

; t

= 1149,

(7) A manufacturer finds that by using a new kind of
coal which is 10, more in cost than what he was using pre-
viously, he gets same work from 10, less amount of coal.
Which is the more economical, and by what rate per cent. ?

The price fraction - }}3_

90
the quantity fraction -= 100

110 90 99
.*. the compound fraction = 0o X Too = 100

showing a decrease of lilN_) or 19,
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EXAMPLES Vil

1. Wrte down, i thewr lowest ters, the fractions equivalent to
L a’ a’ ~a/ O REUM O’ 107 O/’ /
';.ll ‘0 24/0’ l"”(n Um,()’ 35 o 1 0 20 :]s,()’ 4&"0) l:':"%)! 33.’;"4)

2. Eapress the followmy fractions as rates per cont. :—3%. 1, 4,
T be B3 h b1 TR, 020 21, 225, 0125, «04375, 0275,

3. Caleulate the tollowing pereomtages .—50, of £110, 59, of
£57 132 4d., 5% of 174 6d , 50, o £LO24 s, 210 ot £10, 2106 of £13 15,
9107 of £16 ds., 20, ot 1,050, 30, of 119, 4107 ot 147,586, 319, of £59,
4390 of £1,081 5%, 22100 of £67, 75% of £1.016 Gx 6d, 209, of £66
13s. 4d.

4. Jnerease the followmg quantities by the given rates por cent -
£60 by 30,, £795 10s by 1190 33,491 by 270/, 40,362 by 3104, 882 by
119, £6.541 by 2100, £33,465 108 9d by 7190 ¢ deereaso the tollowimy
by given rates per cent - —=36.789 bv 19, 4.857 hy 390, 999 by 1090,
LROT 135, 4d by 1210, £7,074 by TO,. £3.636 Ls by #3190, £9,567 by
P1os £374,015 by TIEO0 £L325 s, 10d by 600,

5 OF what number 15 267, 3907

6. ¥ind the gross amount if whon 819 18 deductod thero s
£12 17s. lott.

7. To bhalf a pmt ot spint, water 18 addod to make up a quart ;
what percentage of the muxture as sparit ?

8. A man has an mcome of €325, and spends £314.  Kxpross
the ratio of his expoensos to lus meome as o decimal to two places,

9. A water company chargos 749 on the house rent. How much
15 this on a rent of £50 ?

10. A trading company pays £4 on a share of £200. What per-
centage 18 ths 7

11. The national expenditure for the year 1901-2 meluded the
following payments to Local Taxation accounts :—Kngland, £8,296,747;
Scotland, £1,125.830; Troland, £1,145,403. What porcentages (to
nearest whole number) were received respoctively by England, Scotland,
and lreland ?

12, A block of 1ce, origmally weighing 2 kilogramimes, has partly
melted away, till only 56 per cont. of 1t remams.  Give the weight of
what remains i grams.

13. 'Tho average cost per week of food consumed by an agricultural
labourer’s tarmly m England durmg 1902 was as follows :—Bread and
flour, 3s. 5d.; moeat, 4s. 2d.; other articles ot food, 3s. 113d.  Expross
the amounts spent (1) upon brond and flour, (2) upon meat, as per-
centages of the whole amount spent upon food.



COMMERCIAL ARITHMETIC 63

14, In a village 70 per cent. of the grown people are married.  If
there are 2,460 grown people how many marriod are thore ?

15, A man earns 32s. a week, and pays 25 6.1, u week to a Friendly
Society. What percentage s this of lus wages 7 (Answer to noarest
whole number )

16 The following table shows the quantity of tea imported by
Groat Britain i the two years 1878 and 1900, Fmd (Lo the noarest
whole number) what percentage eame irom Chma i each year.—

I | In 18T i In 1900

l Ihs 1hs.
Holland 3.1 15,000 1 6,594,000
China . 165,656,000 21,316,000
Indwa | 35,123,000 153,081,000
(‘eylon . | 1,000 111, 180,000

i Other Countries ' 617,000 2,029,000

|

Al find by what percentages the unport from China has decrcasoed,
and that from Ceylon mereased

17. A man devotes 15 per cont. of his income towards msurances,
and on this he pauys no mcome tax  Atter paymg ls. n the £ on the
rest, he finds he has £1,250 lett,  Find his gross income to the nonrest
pound.

18. The income of the London County Council from all sources
amounted in 1899 to £3.633,5660. A rate of 1s. 14d. in the £ on the
assossable value of the County of London produced 55 per cent. of
this income. Find, to the nearest pound, how much 18 rmsed by a rate
of 1d. in the £.

19. For the year ending 31st December, 1901, the gross, receipts
and working expenses ot certain ralways wero as follows . —

Gross Working
Rulway. Receipts. Expenses.
L. & Y. . .. .. £5,503,997 .. £3,460,20]
L.&NW. .. .. .. 13,915,925 .. 8,829,760
G.W. .. .. .. 11,388,399 .. 7,215,048

Express in euch case the working expenses uas a percontago (correct to
one place of docimals) of the gross receipts.

20. If a man receives 1239, of £554 9s. 4d., 49, of £459 7<, 6d.,
and 139%, of £585, how much does he receive altogether ?
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21, Through fuilure of crops, &¢, an annual income of £2,000 hes
rapidly diminished.  In ono year 1t fell 494, i the next yoar 15% ot
the remainder, and m the next year 259, of what then remsaned.
What was 1ts amount at the close of the third year ?

22 What s the freight on 480 hales of cotton weighing 4 ewt. 4 th,
each ut jd. per Ib. and 5%, additioval.

23. Between two consus takings the population of a town increased
by 2119%, : at the second consus tho population was 234,801, What
was 1t at the first census ?

24, When the duty on a commodiy is rednced by 409, the con-
sumption 14 mereased by 60%,. By how much per cent. 14 the revenue
from 1t mncrensed or decreased ? With what merease of consumption
would the revenuo remrm unchanged ?

25, A workman in the country saves £10 a year. He moves to
the town, whero he oarns 10%, more, spends 59, more, and suves £5
a year more.  What was his oryzinal income ?
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CHAPTER VIl

COMMISSION, BROKERAGE, DISCOUNT FOR CASH,
INSURANCE

In this chapter we propose to discuss certain simple
applications of percentages, and the methods of last chapter
are directly applicable. The questions to be discussed will
be such as do not contain the element of time.

A good deal of business is done by means of agents. An
agent may be defined ax a person appointed to transact
business in the name and for the aecount of another. His
remuneration is usually in the form of an allowance on the
amount of the business transacted, which is fixed by special
agreement, or in accordance with the usage of the trade.
This remunecration is generally called the agents’ commission,
and in most cases is a percentage of the amount of the trans-
action.

The agent is sometimes styled a Broker, and his commission
is known as brokerage. For example, we have Stockbrokers,
Bill-brokers, &ec.

Example: We employ an agent to sell for us on 3}9,
commission. His sales amount to £895 16s. 8d. What do
we pay the agent ?

Workme - — £8-95833 19,
26 8750 39,
22395 19,

20-115

Commussion = £29 28, 4d. (to nearest 1d.)

An agent charges 2} per cent. commission for disposing
of a property. If the expenses of the sale amounted to
P
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£25 10s., and the agent, after deducting this and his com-
mission, hands over £707 128, 6d., for what was the property
sold ¢

£707 128, 6. +£25 10s, =£733 24, 6d

97; 391
The fraction for amount less cornmission = i -

100 = 400
. . 400 .
LTotal prico - £7331 x 301 (v ertmg fraction).
15 50
R U
£ Yy oo
Q] H41

- £750

The manager of a department is paid a salary of £250 and
a commission of 2} per cent. on the sales m s department.
I this raises his salary to £365 in a certain year, what is the
aggregate of the sales i s department that year ?

s commussion - £115

91 1
The commission fraction =—23 = .
100 40

. Amount. of sales --£115 x 40 = £4,600.

Another term frequently met with is Discount.  The
simplest meaning is an amount deducted from a bill for cash
payment or for prompt pavment. Xor example, we often find
printed on invoices something like the following : Terms, 23Y%,
discount monthly account. If the amount of sales to us
amount to (say) £11 9s. 4d., then if we pay at beginning of
next month we are required to pay £11 3s. 7d., as 239 on
£11 9s. 4d. (say £11 10s.) is 5s. 6d.

Generally, as in above example, the discount is calculated
at a percentage rate.  These rates vary in different businesses.

Another form of discount—Trade Discount—is that of
& deduction from the invoice price of the goods sold. The
manufacturer or wholesale dealer issues to his customers,
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the retail merchants, a price list with the full prices attached.
He arranges to supply these at a certain rate of discount.
For example, retail booksellers very often buy from the
publishers at a discount of 259, from the published prices of
the books. Sometimes the two forms of discount are com-
bined, as in the following example. I arrange with an agent
in London to supply me with books on the following terms : --
259, discount from published prices, and a further 50§ for
cash within an agreed upon term. Invoices arrive similar
to following - —

Tondon, Feh., 3/05

G. H. Doucras, Esq.,

Bradiord

RouvanT or BROWN, JONES & (‘0.
Sehool Booksellers,

ALbERSCATE, E.C

Subject to Dwseonn’ Net
e« a el
13 Smith’s Conues .. 3,/6 2 5,6 j
27 Balladen und Romanzen, net ' 2/6 3 i G
1 Pitman’s Reporter . [ 0
R
. 25";,; 0 1110
f RTINS
50, I T S T PP

259, of £2 7s. 6d.==11/10. This is the trade discount.

5% of £1 15s. 8d.= 1/8. This is the cash discount.
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Another example of trade discount :—

INVOICE,
Laverroou, Tth July, 1905,

Mr. E. (‘marrus, Chemist, Loeds.
BouanT or JAS. ALLISON & ('O. LTD

Terms : Net 1 mo.

| EX d.
209, | ) doz. Cameras, } pt. 00. .. .1 150/- | 1 5] 0
209 | 1 » XylomtoTrays, } pl. asstd.cols | 476 || 0 4] 6
209 | 4 ,» bxa. Peerless Plates, . spec. | !
rap. .. .. .. |o12/- | 2 0800
Not | 2 | Cks Hypo. s '
No.1....1 112 16 I
| No. 2....1 1 3 14 [
! ‘: 2 215 30 i ! !
1 ' o 1 2 ! !
| — |
2 113 @ perewt | 10/6 ! 4110
' s 4
o PR S
|| Toss 20% on£1 0 6 .. 5s 10d. i
L 26% on £2 8 0 .. 12 0d. 0 17|10
' | ! | —
| P4l 406
[ i I Hamper il 0 ‘ 51 0
b I) 4l 9l 6

|

The articles are sold from a printed price list under varying
rates of discount. :

Fire insurance is a contract wherein one party—the In-
surance Company—undertakes to pay to the other the pecuniary
loss by fire which may happen to specified property during
a particular period, in consideration of an immediate fixed
Payment. This payment is called a premium, and is calcu-
ated as a certain percentage of the amount for which the
insurance is made. There are other forms of insurance, as
Life Assurances, Employers’ Liability Insurance, &c.
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Examples : Find the premium to insure a life for £300 at
£2 7s. 9d. per cent.

28}
The premium fraction = 100
RN
<. T i = e
he premium £300 x 100
~=£2 Ts. 9d. x 3.
=£7 3s. 3d.

I wish to insure goods valued at £365. The rate charged
is 3s. 6d. per cent. Find amount of premium.

4o

. _ 5
The premium £365 x 100

GBI
- ssuo
== ]33]2(1

= £-639

I pay £8 6s. 6d. as insurance premium on my life, the rate
charged being £2 10s. per cent. What sum am I insured for ?

Premi fraction = s
remium fraction= b =

*. Amount = £8 6s. 6d. x 40
= £333

I value my house at £5,850. The rate of fire insurance is
£2 10s. per cent. I wish to insure the house, so that-in case
of fire I shall be indemnified for the house and also for the
premium paid. What premium must I pay ?

Evidently I must insure the house for an amount greater than
£5.850: the fraction for which increased value

PR T
Insured value = £3%§Q X YaE " £6,000

The premium = £150.
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It is assumed that if the house is burned down the insurance
company will pay £6,000, so that 1 receive £5,850, the value
of the house, and £150, the premium paid. But in practice
this would be very doubtful, as the company only undertake
to make good the loss, and they do not necessarily accept
our valuation of the property.

EXAMPLES VIl

1. Caleulate commussion on the following amounts :—59, on
£625, 219, on £3.400, T}0; on £660 128, 19 on £7,525, 19, on £6.844
12s. 9d., 319, on £1,007 16s. 2d., 209, on £79 6s. 3., 119, on £299, §%,
on £8,254 158

2. Doduct the following discounts :—2219/ {from £486 19s. 9d.,
1749, from £317 16s 3d., 359, from £210, 119 trom £1,736 15s., 9457,
from £963 7s. 9d., 53%, from £1,000

3. TFind the premmums for insuring : -£1.000 at 3s. 6d per cont ,
£875 at £2 1s. 8d. per cent., £23,415 at £1 5s. por cont., £275 16s at
2s. 8d. per cent.

4. An agent collocts rents, the gross value of which is £391 12x.
On this he charges a commssion of 43%. What is the net amount
the landlord reccives ?

5. The owner of a ship’s cargo pays a premium, which at the rate
of 79, mmnounts to £514 Gs. What 1s the cargo valued at ?

6. A rate collector receives 39, for his services. How much
has he collected 1f he receives £125 ?

7. The gross rental of an estate is £1,250. Income-tax at 1s.
in the £ is deducted. and the cost of collection 1 3%, on the remainder.
Find the net rental.

8. Find cash price of goods sold as follows :—Last price, £22 105"
with discount 59%,; £11 7s. 9d. with discount 49, £38 16s. 2d. with
discount 2249,

9. What rate per cent. of discount 18 equivalent to 2d. in the 1g. ?

10. What gorcentugo 18 allowed to an agont who recoives £65 13s.
on a sale of £2,273 10s. ?

11. Find the premuun nocessary to effoct an assurance of £550
on the life of a person aged 30, 1f the rate for that nge is £2 11s. per cent.

12. What sum should be msured, to cover loss and premium,
when the value of the goods 15 £485, the rate 39, ?

13. A bookseller, in rendering his account, makes a deduction of
3d. in the 1s. from the puhlished price. For prompt payment he
makes a further deduction of 2}%, oft the account as rendered. What
fraction of the published price does he then receive ?
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14. A merchant owns a ship which was valued at £11,772. Find
for what sum he must nsure the ship so that in the event of total
loss he may rocover not only the value of the ship, but alio the premium
of 49, of the sum insured and the fee of { per cent. of the sum insured
to the agent for recovering the money.

15. Mauke out an invoice for the following sale of books, terms 25°/,
discount off published pricos (except i case of books priced net), and
a farther 594 for prompt eash :—6 Alleroft’s History of Greece @) 4s. 6d ,
2 Pitman’s Manual @ 1s. 6d., 2 Matriculation Chemstry (@ 5s. 6d.,
1 Adgie's Book-keeping, Pt. I. at 1s. 6d., 3 French Reader @ 9d., and
2 Greck Primer at 3s. 6d. net.

16. Make out invoice for followmg goods:—2 quires PO P @
18s. per quire, discount 33} per cent.: 3 doz }-plato printing frames
@ 7Ts. 6d. per doz, discount 259, ; 1 doz 15 gr. tuboes chloride of gold
@ 218. a doz, net ; 2 cks. carbonate of soda @ 243. cwt., not ;

cwts. qrs. 1hs.  Taren lbs,
No. 1 . . 1 2 10 15
No. 2 . .. 1 1 9 18

Hamper 4s.
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CHAPTER 1X

PROFIT AND LOSS

One of the mwn inducements to a person to take up a
business is to make a profit by selling articles at higher prices
than what they cost him.  Unfortunately 1t is not always
possible to do this, and if a tradesman 18 forced to sell an
article at a lower price than it cost him. he is said to make a
loss. The profit or the loss is measured by the difference
between the cost price and the selling price.  (fenerally profits
and losses are reckoned at so much per cent. on cost price.
This is to be assumed in all questions except where it is specially
known to he otherwise.  Very often in actual business profits
and losses are reckoned as percentages of the takmgs, i.e.,
the prices at which goods are sold. It is outside our province
to discuss which method is better: so far as the arithmetic
of such questions is considered, the same prineiples are appli-
cable if it be clearly understood which basis of reckoning is
meant. So [ repeat that in ordinary questions Cost Price
is taken as the basis, unless when other hasis is specially
mentioned. The types of questions are similar to those in the
general chapter on percentages.

L.—To calculate actual profit or loss made on a transaction
or series of transactions. 4Fmd cost price, including all ex-
penses, and selling price of the particular goods referred to in
question ; the difference gives profit when selling price is
greater than cost price, and loss when selling price is less than
cost price.

Example : (1) How mach do I gain by buying 240 yds. of
cloth at 3s. 9d. a yard, and selling 1t at s 7d. a vard ?

240 ydso at 3z Od a yard - £45
210 yds ot Bse Tdowoyard 267

o Ganoas £22
or, Gam on 1 yd = s 10d
Lt Gam oon 240 yds s £22

We can multiply price by 240 by reckoning pence i price as £1.
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(2) I import 5,000 cigars at 5s. 4d. per 100. The duty is
equivalent to 6s. per 100, and 1 reckoned my expenses at
6d. per 100. I rell the lot at 17s. per 100. What is my gain ?

The total cost of 100 = 5/4 + 6/- + 6d = 11/10
The receipts per 100 = 17/
. Profit on 100 - 5/2

Total profit 572 « 50
L12 I8¢ 4d

I1.—To reckon profit or loss per cent. We tind cosv price
and selling price of an article, or of the same quantity of a
commodity ; then write down the fraction that the gain is of
the cost price; this fraction is then expressed as a rate per
cent.

Examples

(1) I buy an article for 45 and sell it for 5s

Rate of profit 1o 250
(2) Articles bought at 3d. per dozen are sold at 6d. per
score ; find profit per cent.
Cost price of 1 doz = 3d
Cost price of 1 score = 3d » T = Ml
Selling price of 1 score - 6d.
+. Rate of profit - 1~ 200,
We have to be careful that we find the two prices of the

same quantity, e.g., 1n above we have found the two prices
per score. Note also that the denominator 1s the cost price.

(3) I buy from a price hist at a discount. of 600, and sell
from the same price st at a discount of 357, What is gain
per cent. ?

I buy at 40 and rell at 65,

25 '
Rate of profit = »;T;-x 1009, = 6219,
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(4) Isell 7 apples at the same price as I gave for 10. What
is rate of profit per cent. ?
7

The fraction for quantity at sano price -

—

0
o . 10
.. The fraction for price of same quantity = -

B

. . Rate of profit - 3 x 1000, = 42'7’0;,.

(5) T buy a horse for £35 and sell it to a friend for £45.
Later he is forced to sell it, and only gets £35. What is my
gain per cent. and my friend’s loss per cent. ?

My gam = % X 100 == 2889,
My friend’s loss = :11% x 100 . 2230,

Note the denominators m the two casos.
(6) I buy a piece of cloth measuring 74 yds. at 4s. 6d. per

yd. It is invoiced to me at 37 yds. equivalent to 36 yds.
I sell it at 5s8. 6d. per yd. Find gain per cent. ¢

£
74 yds. @ 4/6 = 16
Less o 0

co™

Cost price = 16 4 0
Selling price = 5/6x74 = £21 Bs.
Profit = £5 1s.

.*. Rate of profit =

III.—Given cost price and rate of profit or loss, to find
selling price.

Two methods are open to us :—

(1) Calculate profit on cost price and add.

(2) Form fraction to include profit, and so obtain
a fraction to give selling price.
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Examples :

(1) A horse cost £75; at what price must it be sold to
make 519, profit ?

5LOf of £75 - £3 18s. 9d. 75

*. Sellmg price = £78 18z ad. 375

or, Fraction for solling prico = 105} <1875
100 3-0375
421
400

3
. Sellng price = £{§ x 421

AL
16

= £78-937
£78 18¢ 0d

The first method will be found sufticient for simple questions ;
in complex questions the second will be hetter.

(2) Certain articles cost 36s. 7d. per dozen; mark them
per article to gain 169%,.

Fraction = 116 ]— - 16 I-l§

00 X 12 T 1300 T 12
d.
439
43-9
26-34
12)500:24~
42-44
Selling price per article=3s. 63d.
or £1-82016
<1829
-1097
12)2123

T 177 =3/64d.
1V. - Questions involving discount for cash. Hero there are
really three prices—Clost Price, Marked (or List) Price to
include a rate of profit. and Cash Price after discount has heen
deducted from List Price.
Examples :

(1) A tradesman has articles costing him 3s. each. He
marks them to show a gain of 209, but he allows a discount
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off the marked price of 2§%. What is his actual rate of profit
per cent. ?
120
100
Cost pricc ———> List prico

7

974
Cash price 100
. . 2(
The Fraction from Cost Price to List Price -= :m; = g

974 _ 195 _ 39

G Ny . s I Y, i¢ = = e =
The KFraction from List Prico to Cash Prico 100 300 0

3
. Fraction trom Cost Price to Cash Price = g X iz = :(I'Z
20
. X ) . 1 - 17 — =0’
.. Fraction for profit -. W00 = 17%

If the student will examine the diagram and the directions
of the arrows, the question may appear simpler.

(2) In the former question how much per cent. above
cost price should the tradesman have marked the goods so as
to have 209, profit after allowing a discount of 239, from
list price ?

Cost Price List Price
120\ il
100\, /100

Cash Puee.

v, s
The Fraction from Cost T'rice to Cush Price = %(—')':; — ‘_i
)
\ - . . . . . 974 B
The Fraction from List Price to Cash Price = 100 4y
N . . . N 40
. Fraction from (‘ash Price to List Price = 34
o 8
| . , [ X
. Fraction from Cost Price to List Price = -
)
13
16
. £
. Fraction for increase = > x 1009, =- 238,°,

13
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A consideration of the diagram will show that one fraction is
direct and the other inverse, as shown by the arrows.

i : . 100
The rule is often given, use fraction ; W _+ profit
100 — discount,
By way of verification consider an article costing 13s.

An increase of 209, makes 1t 15! sh
Atter taking 219, discount from 15; sh.
The selling price = 153 sh.
28 22
+. Profit rato = ;‘:’}" x 1000, = J;}I—% = 179,
Again, 13/- + 23,9 of 13/~ = 16/-.
16/- loss 219, of 16/- = 15§ sh.
o
. Rate of profit = 'l'i x 1000, = 200/
V.—Given selling price and rate of profit per cent., to
find cost price.

Form fraction as in second method of ITI., and use it
inverted.

The fraction as formed gives the selling price if we multiply
the cost prico; hence if we multiply selling price by same
fraction reversed we got the cost price. The student must be
reminded that the rate of profit is based on the cost price,
which in this case is not known, but is the quantity to be found.

Examples :

(1) If we sell at a profit of 159, what was cost of an article
we sell at 4s. 94d. ?

115 23
The Fraction =00 =3
5d. 10
; 20 MW
s, Cost Prico = 4/9} X- 5= - Xoo- = 4/2
ost o = A/0 X gy =Ty = Y

(2) A man loscs 1219 by selling goods at 5s. 10d. a lb.
What did they cost him ? How much must he raise the price
to gain 109, ?

. 874 176 7
Fraction =700 ="200 =8
.*. Cost price = 5/10 x g = 6/8.
. . 110 11
Again, new fraction =60 = J0
11

.*. New selling price = 6/8 X i—- = 7/4.
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(3) By selling goods at 3s. a lb., a merchant gains 209,.
At what price should they be sold to gain 109, ?

Fraction for first seling price = 0 = 0
raction for first seling price = | o = -

. b1

oo Cost price - 3/ % 6 2/6.
Fraction for second sollmg prica = 110 = 1!
raction for second selling price = | =

11 )
<. Cost price = 2/6 X i0 © 2/,

Or,
w00 110 11

Fractiom for second selling price 120 X 100 "1

+. Second selling price — 3/- X }L = 2/9,

(4) If the manufacturer makes a profit of 209, the whole-
sale dealer a profit of 259, and the retail shopkeeper a profit
of 409, what was the cost of the manufacture of an article
bought at a shop for 17s. 6d. ?

To connect shop price to cost price we have fraction

3
& R 7
JJR Ny 2l
L U 11 N 1}
] X

o D
e " R T S L JUNEU | A
. Cost price 17/6 < i Y sh. X 5;:\- = 8/4.

VI.—Given actual profit or loss, and the rate per cent., to
find the cost price.

Find fraction for profit or loss and nse it inverted.

Examples .

(1) An article is sold for 9d. profit, equivalent to 109,
profit.  What was the cost price ?

L
100 10
+. Cost price —= 9d. X 10 = 7/6.

Profit fraction = ! = -
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(2) The loss on a consignment was £111, or at a rate
719 of the original value ; find that value.
k2 S U
1000 7 200 T 4o

0
.+, Original value = £111 x 4;—— £1,480.

Toss fraction

EXAMPLES IX

1. Fmnd the rato of prfit or loss per cent., hemg given :—~

Coste Price. Selling Price.
10/ 12/6
£1 25, £l
11d. 7id.
103d 7id.
£15 128 Gl £20
£20 £15 122 6d.
2 Fmd the sellmg prico of goods, being given : —
The Cost :'rice And Rate ot Profit.
5, 159,
T 259,
£1 s 819,
3/1 3319,
18/ 409,
3. Find the selling price of goods, bemg given : —
The Cost Price. And Ruto of Loss,
5/ 159,
Tid 25 /,,.
£1 1ls 849/
3/1 3319 /‘,.
18/~ 409,

4. Fimd the cost price. hemg given :—
Selling pricee And Rate of Profit.

£10 409,
0/0 17%,
£5 8« 89,
11/11 17{(’/,
9/- 25%-.

5. Fmd the cost price, bemg given :—
Selling Price. And Rate of Toss.

£23 155 4d. 89/,
17/6 209,.
73d. 509,

£4 1l 135%

£2 196, 7d. 3390

79

of
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6. 1 buy coals at the collery at 6s. 3d per colhery ton (i.e.,
21 cwts.), and sell at 188 4d. per ordmary ton, the cost of curringe from
the colliery heing 6s. 9d. a ton. What 18 my profit per cent. ?

7. Eggs are bought ut 12 for 10d. and sold at 10 for a shilling.
What 18 the prolit por cent ?

8. 1 buy goods at £t 13a. 4d. per ewt  How shall T sell them
per 1b to give at least 309, profit ¥

9 1f the profit on an article 18 25, Gd, equvalent to 1649%, find
cost price and selling price.

10. A butcher hus been selling moat at 10d. a lh. and making
a profit of 209 on what 1t ¢ost hin. It he now has to pay 89, more,
and rawses hus prico 1d. por I, what percentage of protit does he make ?

1L A sells to B oan article at o profit of 209, B sells 1t to C at
a profit of 5Y%, 1t ¢ pays 70s, what did 1t cost A (to the nearest
shilling) 7

12, A tradesman sold 5 ewt. 3 gr. 11 Ib. of toy at Is. 11d. per lb.,
and made o profit ot £19 25 Jd  Eapress the profit us o percentage
of the cost price of the tea.

13, Goods are sold for £440 12s. 6d. at a loss of 69,. Find the
cost price.  What gam per cent. would have been made if the goods
had been sold for £H00 ?

14, A man buys 300 eggs at 15 for 1s., and solls them at 10d. per
dozen. Imd (1) his actual (2) his percentago gan or loss.

15. A firm allows its customers 259, discount on hst prices,
and a further discount ot 59 on this reduced price if the account
18 sottled within 3 months. A customer hav g received these successive
reductions in his account, puys them £18 3s. 4§d. What was the list
price of the goods he had of them ?

16. A manufacturer estimates that he can make a certain patented
article for £17 per gross. Find to the necarest penny the retail price
for each article, which must be fixed so that, atter paying the patentoe
a royalty of 109, on the retwil price and giving the retail tradesman
o discount of 409, on the retail price, the manufacturer may make
a profit of 259 on the cost price. 1f the retail price were fixed at 6s.,
what would be the actual amount of profit made by the manufacturer
on each article ?

17.  Find price per Ib. to gamn 10° 1f goods are bought at £1 5s. 9d.
per ewt.

18. A tradesman’s expenses are 129, of lus receipts, and he allows
his customers 5Y;, abatement for cash How much above cost price
must he mark his goods to make a profit of 109, on his capital ?
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19. A is a manufacturer, B a wholosale dealer, ¢! a retail dealer,
A sells to B, making a profit of 1094 on the cost of production ;B solls
to ¢, making a profit of 159, on \'s selling prico, and (' makes a profit
of 209%, on his own sellmg price.  What was cost of production of
goods retailed at £202 8s.

20. A tradesinan buy s at a discount of 109 and sells at an advance
of 200, on nommal cost. price Supposing he loses § an oz a b, find
s pereentage of profit,

21, If u bookseller 18 able to buy books at a discount of 2527 from
published prices, and a turther discount of 5%, tor eash, and 15 able
to sell ut o discount of 2d i the shilling, what 18 his rate ot profit per
cent. ?

22, If 100 articles of a given kind ean bo made m a weok out of
£40 worth of raw matetials, cost of lnbour bemg £10 per week and
fixed charges for rent, &c., £350 a year, find (a) cost prico per articlo,
() mvorco price in order that a profit of 309, on prime cost mav ho
realised, the following allowances bemg necessary .- -10% commission
to agents on money received for sale, 1295 for bad dobts ; (¢) totul
profits (Lo nearest £) for a year.

23. A book costs a publishor 45 0d for prmting At what price
should ho sell the book i order that he may make a profit of 309, atter
paying tho anthor 109, on the selling price ¥

24, If a tobacconst makes a profit of 2800 by selling tobacco at
4d per oz, what will bo Ins percentage of profit on the same tobaceo
if he sells 1t at, 33d. per oz after tho duty has heen redacod from 3s 24,
to 2s. &l per b ?

25.  What must be sale price of an artriclo whose cost price is £1,
so that a profit of 209, may bo made sfter giving the customoer a dis-
ecount of 109, ?

26. A bookseller sells books at a discount of 259, on the published
price. Ho buys them at a discount of 33190 on the pubhshed price,
and gots 13 to the dozen. Find the booksoller’s profit.

27. Tea bought ut Is. Kd per Ib was sold at a profit of 59,; the
entire profit on 1t was £1 8. How many pounds of it were bought
and sold ?

28. Fmd the rate of profit per cent. made by a grocer who, by
selling eggs at 20 for a slulling, makes a profit of 11d on cvery dozen
sold.

29. A tradesman marks his goods at prices which would yield
259, profit on Ins outlay, but ho allows his eustomers 104, discount.
1t his roceipts ure £88 s, 6d., find what hus profits are

30. A licycle manufacturer prints in his lists a price which would
give him a profit of 609, on the cost of manufacture, and then allows
for cash a discount of 229, What profit per cent. does he actually
make ?
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31. If a man gain 49, by selling articles at 10s. 10d. each, what
price must he charge for 100 that he may gamn £100 ?

32. A tradesinan bought a quantity of tea and sold it at 2. per
1b., thereby gmming 3319, If his total gain was £14, what weight
of tea did he buy and sell ?

33. What percentage profit on cost is 3319, on selling price ?

34. A doaler purchases goods and sells them at a profit of 1249,
How much does ho receive for every £ ot his outlay ?

35, 1f fish aro bought 16 for a shilling, what must be their selhing
price to make 3349, profit ¢

36. A bicycle agent allons 269, discount on lus advertised prices,
and then makes a profit of 209, on his outluy.  What 18 tho advertised
price of the machme on which he gams £3 Y

37. A tradesman sells articles aut 145 7d. per 100, and makes 3d.
profit on overy dozen sold  What rate por cent. is this on his buying
prico ?

38. One bookseller allows his customers 2d. 1y the shilling discount.
and m addition 59, on the remamning price ; another simply allows
209, on the publishod price. Find which terms ure the best for the
customer by considering the case when the published price of the books
is £0.

39. By selling potatoes at 16s. 113d. per sack, a doaler lost 719,
At what price should he have sold i order to have gamed 12:}‘7 ?

40. A man sells 110 articles for the cost price of 120 ; find his rate
per cent. of profit.

41 A man sold goods for £763 more than he gave for them, and
cleared 15%, What sum did he buy them for ?

42. A merchant marks his goods at 109, above cost price. What
is the utmost workable discount he can allow so that he may not lose *

43. A trader buys 100 articles for £12 13s  How much must he
charge for each so that 89, of the monev received may be profit ?



COMMERC(CIAL ARITHMETIC 83

CHAPTER X

SIMPLE INTEREST: CALCULATION

When cne person borrows money from another, or uses
another person’s money, he has to pay for that use. The
payment for the use of money is generally called interest.
For example, a banker’s business largely consists of borrowing
money from one set of people and of lending to another set.
To the {former the banker pays interest, and from the latter
he receives interest.. Again, when an account is not paid
till some time after it is due, the debtor is gonerally charged
interest. The universal practice is to reckon the intorest as
a percentage. As compared with the previous questions on
per cent., another factor, that of time, is introduced. If two
persons borrowed similar amounts of money at equal rates
of interest, it is evident that the one who kept the money
for the longer time should pay the more interest. So we find
the rate of interest generally quoted at so much per cent.
per annum, e.g., 319 per an. 1 “* per annum ” 1s not stated
1t is implied.

THE CALCULATION OF SIMPLE INTEREST.

Examples :---

1. Find simple interest on £475 for 3} years at 719, per
annum. '

|

L

. R
the mnterest traction == v % .
¥ 7w
LI

4
Interest = £475 x |} = £118 1

Hs.
The sum of money borrowed is called the principal. The
student will find it convenient to work out the fraction before
multiplying the principal.
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It is often useful to express the interest fraction as a per
cent. for the period, as in the above example :—

1o o
Ly X %=25%

£4-75= 19,

95-0 =209,
9375 = 5%,

£118 76
= £11I8 15s

This latter form is very useful when results do not come
out exactly and interest is only calculated to the nearest
penny.  In practical questions we rarely find periods longer
than a ycar, and below will be found suggestions for cal-
culating interest for months or days.

Interest for months.

Examples :—

1. Find interest on £361 10s. 8d. for 5 mos. at 3%,
Intereat fruction = 1‘32 x 3% = 1319,

£3-6153(3... = 19,

9038 - 10,
4-519

=£4 10 5
——

2. What shall I pay for interest if I borrow £450 for 8 mos.
at 59 1?

Interest fraction = = x 59, = 3319,
£45 = 1%
"I{-é = 39,
15 = },A,
Ty

Or 59, for one year is equivalent to 1s. in the £, ie., £22 10s, and }
of £22 10s. = £15.
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3. Iind interest on £239 17s. 4d. for 10 mos. at £19,.

5003
Interest fraction — Y% x—lo, - 3700 = (4 — }%
woR
£2-3986/6 = 19,
0-5946 = 49
5996 190
8005
~ g8 10 11
£5 10 11

Interest for days. .
Examples :—

1. Tind interest on £751 8. 2d. for 61 days at 29,.

61 2
Interest fraction = 365 X 100
61 x 4 (We have doubled numerator
73000 and denominator.)

.*. Interest = £751-408 x 24t
73000

- 2-44 (Point moved four places to left in
£7-51408 x 73 numerator and denominator so as
= £2:511 to give operators with unit figure,
see Chapter IV.).

WORKING.

7 51408
2-44
15-02816
3-:00663
-30056

7-3)18 83435(2:511
373
84

113
40
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The method known as the ¢ Third, Tenth, Tenth ” is
often used. We shall first give an example of its working
and afterwards an explanation.

WoRrKING. Rure.
£:0075|1408 (a) Decimalise the principal and
e fp— move point five places to left.
1'5838 200' times. (b) Multiply by product of numbeér
3006 40, of days and twice the rate
300 4 . (244).

(¢) Add } of this product, and 5

1-8334 g
of this 4, and ¢; of 4% of this §.

6111 1
611 s
61 V'

2-519|

= £2 10 3
——

In multiplying by 200 we begin multiplication at 6th
decimal figure, moving the result two places up.

Explanation of special method for division by 73000 :—

1
5600 <00001369.. = -0000137 nearly

-
(R3]
s §

i
100000
The denominator shows the reason of step (a) in rule.

Again, 1-37 may be written as 1 + 33} + -03} + -00}
orl + § + Fofd + J5of (5 of ).

1 1-87 73 x 1:37
We have taken 23000 = 100000 le;
e, 100000 = 100010 ——:
or 10000 = 10001 100.01

This shows that for £10 of interest as thus calculated, the
error is }d. too much.



COMMERCJAL ARITHMETIC 87

Example :—
2. Find interest on £12,465 15s. 9d. for 85 days at 33%,.
£ 85 x 7 = 595
-1246l5787..
62:3280| = 500 times
11-2191 20 .
-6233) 5
741713
247237 i
24724 o
-2472 &
101 615

= £101 12 3%, less 10 farthings.
= £101'12 1 to nearest penny.
e i——

3. Find simple interest on £725 deposited in a bank
from March 13th to August 2nd of the same year at 239,

From March 13th to March 31st.. = 18 days.
April .. .. .. .. .. =30 .
May .. . . .. o=31
June .. .. . .. .. =30 ,,
July . =31 ,,
August =2
Total .. .. .. =—]‘.42 »
142 x 5}
710
71
781
£
-0072/5
5075 | == 700 times
5800 = 80 ,,
73 = 1 ”
5-6623|
1-8874 b
1887 7o
189 7o
7787 |

=£716 2
E—
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The number of days between two given dates may also
be found from a * Table of Days.” Such a table gives for
cach day a number which is the number of days from the
beginning of the year ; the required number of days is found
by subtracting the number for the first day from that for
the second date, e.«., for March 13th the table gives 72, for
August 2nd, 214, the difference being 142,

If the year be leap year, we must add one day to cach after
February 28th.

TABLE OF DAYS

| |
"= — . s | ! ! !
| a < T = 4 g A e - o
S B A - -
oL 32760 61 k20015620 182 213 244 [ 271 1 305 1335
22 33 61 o2 vw a3 st 2nt | 215 | 275 1306 | 386
3303006203 123 MA0 sk i2n 246, 2760 307 | 337
$o4 B 63 04 120 A IsS 206 24T 97T 308 338
505 86,64 05 125 150 186 21T L2081 58 1 300 339
66 BT 65 06126 157 | INT 208 | 200 1 270 1 810 1 340
TOT B8 66 L 0T IRT 18 INS | 2L 311 34
BOOROBOTGT 98 IS 150 180 T2 | 313 | 342
909 A0 Le8 T 99 12y 60 190 313 1 343
1010 1116w o0 130 161 " 101 314 | 344
U TE 12070 1001 181 162 6 ! 31h ! 346
12 ] 12743 | Thoo2 s e s BL6 | 346
13018 4t 72 les 1830 1ed et 317 1 347
BV T30 7 Ten ] 105 318 ' 348
15 115 46174 1050 185 1 166 ) 106 | 319 | 349
16 160 47 756 1106 | %46, 167 | 197 | 320 ' 350
17170486 10T | 1T LN ] 16 | 321 | 351
I LT I R VI E R T T 392 | 352
10110 150 178 [ 109 1 159 1170 | 200 | 323 1 353
200,20 510700 10 10 171 201 324 1 354
21 /21 521 80 | 111 nlllmlm)z? 325 | 355
22 L2353 | RI 1112 | 1421173 | 203 | 326 | 356
23 U3 5t 82 113 143 | 174 | 204 | 327 | 357
a4 (2155 w3114 | 164! 175 | 208 398 | 358
25251 66 | 8] 115 | 145 | 176 | 206 | 329 | 369
26 | 26 | 57 i 85 116 | 146 1 177 | 207 | 330 | 360
27 } 271 38 | 86 1117 147 178 | 208 | 331 | 361
28 {28 | 59 | 87 118 | 148 | 179 | 209 , 332 ‘ 362
29 |20 | — | 88| 119 | 140 1 180 I 210 333 | 363
30 | 30 — | 80 [ 120 | 150 | 181 | 211! 334 | 364
31 31|'—~ 90| — | 151 —‘,912'- — | 365
| i | 1

—
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Example .—

4. What is the interest on £1,425 from July 17th to
September 4th at 240 7

July 17th 18 198, Neptember $th 247 No. of days, 49,
40y 41
196
12}

208

£
} ~0]4‘.’,15

2850 | = 200 tines
40— 8 .,
'()035‘ = !
20675
9891
989, i
| 99|
| -

”

1065 !
S g s 1d

If the interest be added to the principal, the result is called
the amount.

Example : —
5. Find amcunt of £605 lent for 3 months at 310/,

Interest fraction - ]:i) x :‘2% = é% = (1-3)%.
£6:05 =19
15625 == L0,

5203
=£5 by, 11d.

-*+« Amount =£610 5s. 11d.

S ———————
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. 1.7 _ 1
Or, Interest fraction = i X 300 =800
807
. *. Amount fraction = SO0
807
.*. Amount =£605 x 800

=£-75625 x 807 -7562(5

=£610 5s. 11d. 605-000
menlies— 52038

610:294

6. On January lst, 1905, my balance at the bank was
£351 7s. 8d. I paid in between that date and June 30th
amounts as follows :—January 27th, £55; February 4th,
£102 10s.; February 26th, £93; May 20th, £79 12s. 3d.
I drew out £30 on February 12th and £87 10s. on June 11th.
The bank allows 29, per annum on the daily balance. What
amount is to my credit at June 30th ?

The Balances are : —-

Jan. 1 .. £351 7 8
w 27 . 406 7 8
Feb. 4 .. 508 17 8
» 12 .. 47817 8
. 26 .. 57117 8
May 20 .. 651 9 11
June Il .. 563 19 11

The corresponding days are 27 (since the money was there
on December 31st, 1904), 8, 14, 83, 22, 19 ; see Table of Days.

Working :— s
«0035(1383 27x4=108

3514
281
+3795
1265
127
13

520 = 10/5
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£:0040/6383 8x4=32
-1219
81
+1300
433
43
4
178 = 3/7
£:0047|86383 11 x4 =56
2393
287
<2680
893
89
@
367 = 7/4
£:00651495 22x 1 =88
»5211
521
<5732
1911
191
19
85 = 1579
£
. Interest=0
0
0
0
2
o
C
5

ARITHMETIC

£-0050|86
-1526
102

8x4=32

-1628)
543
b4

5

223 — 4/6

£ 0057|163

= £2 12s
£:0056/3995

-3947
338
-4285|
-1428|
143
14

587 = 11/9

-
3

8.

DO OTWM

3
s
<

83 X 4=332

19 x4==178

L)}
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Or the figuring may be reduced by forming the products
of the balances by the respective numbers of days and cal-
culating mterest on sum of products.

Balance. Days  Products.
Jan. 1 £351 7 8 | 27 | 9477
o 27 406 7 8 8 3248
Feb. 4 508 17 8 8 4072
» 12 478 17 8 14 ! 6706
W 2060 D71 17 R 83 47476
May 20 651 9 11 | 22 | 14322
June 11 563 19 11 19 | 10716

» 30 5 5 3 I 960117 x 4
Balance £569 5 2 '3.8407

12802 %

1280

I T S

i 5-261

In practice it is customary to neglect the shillings and
pence when they are under 10s. and to reckon the pounds as
one more when shillings are over 10s., as in third balance
above we have multiplied 509 by 8 to obtain product 1072,

Some banks reckon interest on the minimum monthly
balance.

Example :—

7. The balance at December 31st, 1904, was £20 11s. 10d.
The account for January, 1905, was as follows :—

Jun. 1. Balanco £20 11 1o

5. Drawmg 210 0

18 110

» 6. Deposit 51 & 1

69 611

Drawing 15 16 6

53 10 5

» 1. Drawing 7 1 3

46 9 2

E——

Interest is allowed at 39, on minimum monthly balance,

i.e., 3%, for 1 mo. on £18 1s. 10d., or 11d.

”
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EXAMPLES X

. 1. Caleulate simple interest on (i.) £750 for 2 years at 11%,
(ii ) £18 15s. for 5 yoars at 5%, (1ir.) £1,439 10s. 6d. for 1§ yours at 79%,,
(1v ) £365 for 2 years 8 mos. at 2]9,, (v.) £693 11s. for 15 yoars at 2%,

2. Caleunlate simple interest on (1) £60 for 1 year at 319, (ii.)
£405 for 6 mos. at 29, (m ) £850 10s. for 3 mos at 119, (1v.) £1,091 16s.
3d. for 4 mos. at 219, (v ) £1,206 15s. for 5 mos. at 339, (vi.) £987 125, 6d
for 10 mos. at 219, (vu.) £83 11s for 5 mos. at 239, (viu.) £965 for
3 1‘1)105. at 439, (1x.) £375 tor 7 mos. at 49, (x) £12,500 for 9 mos. at

-

3 Caleulate sumple interest on (1) £637 for 29 days at 39, (ii.)
£347 10s. for 101 days at 239, (1) £1,265 15s. 10d tor 77 days at 1§%,.
(iv.) £971 135 6d for 81 days at 19,. (v ) £1,001 tor 120 days at 439,
(v1) £365 tor 365 days at 129, (vin ) £1,901 7s 9d tor 56 days at 349,
(vir ) £12 450 for 131 days at 2790, (1x ) £612 3s 11d. tor 47 days at
31%. () £9,387 for 200 days at 59

4. A sum of £1,050 18 left on deposit for 9 mos. at 419,. What
18 its amount at the end ?

5. Find sunple interest on £358 12s from My 10th to Oct. 14th
at 39,

6. Find simple interest on £147 168. 6d. from June 18th to Nov.
10th at 319,

7. What is the simple interest on £505 Zs. 6d. for 5 years at 449,
per annum ?

8. A man borrowed £280 and repaid it 9 months later ; find how
much he repaid, interest being charged ut 4§9,.

9. Find the charge for a loan of £266 5s. for 4 mns. at 5319,.

10. Find the simple interest on £161 18s. from Nov. 12th, 1904,
to April 17th, 1905, at 59,

11. Find the simple interest on £3,501 6s. 10d. at 3}9, from Feb.
1st to May 13th.

12. Find the sumple interest on £685 from April 11th to Dec. Tth
of the same year at 319, per unnum,

13. The balance of my bank account at Dec. 3lst, 1904, was
£250 6s. 3d. The amounts paid in during the first half of 1905 were—
Jan. 25th. £10 12s. 6d.; TFeb. 7th, £25 Gs.; Apnl 28th, £73 6s. 8d.;
the withdrawals for same period were—Jan. 4th, £5: Jan. 27th, £7 10s.;
March 3rd, £15 168. 10d.; Muay 10th, £17 ; June 14th, £75 5s. Tnterest
is allowed on daily balances at 2}9, per annum. Fmnd balance at June
30th.

14. A debtor owed me £71 10s. 6d. He paid it when it was 10
months overdue. If 1 charged him 59, interest, how much did I
receive ?
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CHAPTER XI

COMPOUND INTEREST: CALCULATION

If a sum of money, say £500, is borrowed for one year
at 39, the interest due at the end of the year is £15. To
repay the principal and interest will require £515.  This
amount we saw in a previous chapter is called the Amount
at end of one year. If now the £500 were borrowed for
another year, at the end of the second another £15 would
be due for interest ; so that the interest for two years is £30.
This would be at Simple Interest ; but there are many cases
in which the interest is not paid at the end of the first year,
but the borrower retains (i.e., borrows for another year) the
£515. In this case he will pay interest on the £515, so that
the second year’s interest will be £15 9s., and the amount
due at end of two years so reckoned would be £30 9s. And
in general we reckon interest for periods longer than a year
according to this seccond method, known as the method of
Compound Interest.

Thus, if at the end of each year (or period) the interest is
added to the principal, the whole sum counting as principal
for the next year (or period) and so on, the capital is spoken
of as accumulating at Compound Interest. The Interest must
then be calculated for each period, added to the principal at
the beginning of that period, then the interest calculated on
this new principal, and so on. It will be scen that this in-
volves the repetition of the process of simple interest. The
use of decimals and application of place value of digits will
reduce the labour considerably. The following method will
be found convenient for periods not too numerous. In a later
chapter methods will be shown for this calculation for long
periods.
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Example : Calculate what £5,250 will amount to in 4 years
at 39, per annum.

Y
I 6250-
15T
{ 5407-50
162 2250
l 5569-7250
| 167-0018
| 5736-8168
' 172 1045
£5908-9113 =£5908 18s. 3d to nearost 1d.

£5,250 is the principal at commencement; 39%=-03;
therefore we multiply by 3, placing the figures of the product
two places to the right. This gives £157-50 as first year’s
interest. This we add to the principal, and obtain £5,407-50
as the amount at the end of the first year. The student will
notice how the proper placing of the product by -03 allows
the addition to be easily performed. A similar multiplication
of £5407-50, as that is the principal for the second year, gives
£162-2250 as the second year’s interest, and with this added
we have £5569-7250 as the amount at end of second year,
or principal for third year. In the next multiplication by
03 we begin with the digit 2, as no figures will be required
beyond the fourth decimal place. As 5 x 3 =18, we carry
2. Then 2 x3+2=8, which is our fourth figure.

Similarly in the fourth multiplication, we say 6 x3=18,
carry 2, 1 x3+2=>5, put 5 in the fourth place.

If the interest for the four years is required, we subtract the
original principal from the final amount, as the difference
will be the increase, or the interest.

£5908:9113
less 52560

£658-9113 =£658 18s. 3d.

the interest for four years.
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The student should now work the following example :—
Find amount and interest of £327 18s. 4d. for 3 years at 49,
per annum.

327-9166 x -04
13 1166

&ll 0332 x 04
13-6413

‘}.)4();4 v 0t
141870

368-8615 = £368 17¢ 3d. Amount,
327-9166
40 9449 - £40 18+, T1d  Interest.

The final results need he ouly correct to nearest 1d.

Also “—Compound interest on £455 10s. 6d. for 3 years
at 239, per annum.

Take 239 =-0275.

€45

wc_v

86 — 007 times
78 - 0005 times

468-0519
9:3610
32764
2340
480-9233
9 6185
3:3604
2405
404 1487 = £194 38,
450-525
| 486237 - £48 12s. Gd.

 —

-H25
1105 = 02 times
-18
7

In the first multiplication by -0275, note that we begin
with 2 and use it on the 2 or second decimal figure in principal :
5x2=10, carry 1, 2 x2+ 1=5, place 5 in fourth place. Then
we use the 7 as multiplier on the 5 or first decimal place, as
three places due to -007 will move it to fourth place ; 2 x7=14,
carry 1, 5x7+1=36, put 6 in fourth place and carry 3,
and so on.
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The multiplication might also be done as follows -
£455 5256 A 02} (021 +]).
;01105
| 22776
i 1-1388
'168 0519, &e

In taking multipher -00} we divide Ltoo 25 by 2, moving
result two places to the right. Then ! is } nf };«hﬂm e the
last line of multiplication.  The first nmthod 15 the more
generally appheable, but the fractional method often simplifies
the labour.

Example © Required compound interest on £1.475 at 310
per annum for 2 yeurs
£|47:, ¥ 031

15 7988
76331

1580-0669 = £1580 1s. 2d
1475

1oh l‘nh‘) €105 18 2d

‘ ’».’.ln 625
|
|
|
:
[

Example quuu‘vd m)mpmmd interest, on £306 10s. for
2 years at 21°( per annuwm.
UEB06E X (as 2194 L)
| 7 6625
| 3141625
7 8510
3220166 = £322 0s. 4d
3065
155185 = £16 108 4d.

Here we divide by 4 and move one place to the right.
Similarly 595=1.

In banks the interest is gercrally added every half-year.
In such a case we take half a vear as the period, but of course
only half the rate of interest.

If a man deposits £365 in a bank on January Ist, 1905,
what will 1t amount to at June 30th, 1908, if the rate of interest
is 439, per annum ! '

H
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The interest per half-vear=219;-= 02].

L 365
730

Rirs
L3873 2125 amount at June 30th, 1904,
[ NTYL
| 9330
1 881-6097 amount at December 30th, 1905,
|77 agen
i 9540
[ 300-1039 amount at June 30th, 1906

=£390 3 1ld.

It will be noticed that the interest is greater than if it
had been caleulated at 419, per vear.  Suppose we lend £100
at a nominal rate of 4100 per annum, but iterest added halt-
yearly, what will be the amount at the end of a year?

.
v 100 > 024 for a half year,
23

Rl

)
D102 25
20450

LORR6G

&)
104-5506
e
Showing an increase for the year of 4-5506°,. This rate is
called *“ the effective annual rate.”

Similarly the rate of interest on British Consols is nominally
219, per annum, but the interest is paid quarterly.  What
is their efiective rate ?

]fl(N)' X b. (=1 of ).

62
£ 100-625
| o280
1101 2539
T 6328
" 101-8867
| 6368

| 1025235

&

The effective raie=£2 10s. 6d.%, nearly.
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Example : Find compound interest on £205 at 23°; for
21 vears

£

205 < 02]
410 -- 02 times
1025 003 ties

4125 = 001 times,
210-6375 % 024
12127

10531

5265
216 4208 < 01}
21643 . 06 tunes,
410 00% times
! 2705 006 times
219 1056 €219 108 1d
o200
| 14:4056 - £14 105 Nl

The interest for the last vear is, of course, at the rate ot
1 30 30.
3of 230, 1e, 139,

There are other questions which involve a similar principle
where subtraction can be used instead of addition.  For
example, i estimating the value of a trader’s stock or a manu-
facturer’s maclunery, an allowance is generally made for
depreciation.  One method is to caleculate the depreciation
at so much per annum on the value of such at the beginning
of each year.

Example The original cost of some machinery was £1,500.
It s arranged to depreciate it each year at 8107 of its value
at beginning of each year.  What will be 1ts value at the end
of 3 vears ¢ 810(= 1,

£
1500
125

13756 by subtraction.
114-5833

1260-4166
105-0347

1155 3819 = 21155 7s. 4d.
S iw—
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When the division cannot conveniently be performed in
one division, the working may be arranged thus  suppose
the rate of depreciation m last. question had been 1049, for
2 years.

£
H00
150

7h
13425
134 25
67125

£1201 53756 - L1201 10< Od.

Here we pertorm the addition of €150 and £7-5. and
subtraction from £1.600 at once  See Chap. [

Again, we may add each year not only the mterest. but
also another instalment of proneipal, as follows

Example . A man saves each yvear £55, which he deposits
M the end of each year at compound interest, 30, per annum.
What will be total amount at end of 5 vears !

C &b Amount ot end ot 1 year
165 Interest tor 1 year
b Second mstaliment
65 Amount at end ot 2 vears,
33405
Hh-
16499995 Amount at end ot 3 years
51000
il
230-0995 Amount at end ot 4 years,
69030
hie
202:0025 Amount at end of 5 vears
= £202,

This example contains the principle of a sinking fund or
annuity—a subject to be treated move fully in a later chapter.
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EXAMPLES XI

Find the amount and mterest of the followmy sums, compound
interest ;- -

Prinerpal Rote 0, Number ot

£ < d per \unum Yenrs
11000 0 0 20, 3
2 IST IS 19, A
32005 100 1, 1
L N N A Qe 3
5 SH8 18 av, 3
O 12500 00 1o, 4
7 EOVEN ] aley, 2
8 365 00 2 . 3
i 10,000 0 0 ..»”“ o
10 378217 o B0, . 3
1 S50 0 15 2
12 100 0 . a°, . 10
13 0250 0 0 e, 3
1T 1353 68 .. 40, 31
1% 099 00 .. AN . 1}
16, 20,000 0 0 . 2400 24
17 567 12 10 30, 2
1t 600 00 39 .. 2l

19 One person lends £1,600 tor 3 years at 249 ; another lends

L1600 tor 3 years at 39, tind how much more mterest one gains,
reckoning compound interest.

20 Fid the value of £11T 13 % (1 025)* to the noarest shilling.

2L Find the aceumulated value at end ot 4 years of an annual
pavinent ut begmnmg of cach year of £300, rockonmyg compound
interest at 4%, per annum

22 A man saves £150 every voar, which ho invests at the end of
the year at 3¢, compound mterest  Find the amount, of his savings
at the end of the fourth year
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23. A person horrows £150 at 49, At the end of each year ho
pays £40. How much 1s he indebted at the end ot 4 years (compound
nterest) ?

24. A person hortows £100, and pays at the rato of 39, per month.
If the interest is added on each month, and mterest charged on new
principal, what will the debt amount to at the end of the year ¥

25. The population of a town increases yearly by 18 per 1,000,
What will 1t be at the ond of 5 yours *

26. A company borrows £10,000. FEach year thoy pay £1,500 to
reduce the principal, and pay interest at 419, How much remains
unpuid at end of 5 years ”

27. If nowinal rate of interest 1 5Y( per annum, convertible
quarterly, what 1s the eoffective rate

28. A sum of £50 is deposited on a boy’s sixteenth birthday to
anccumulate at 24°¢ per annuin What wall bhe the umount to s cred:t
on his twenty-first hirthday ?

29. The population of a rural district docrenses each year by
49, of its number at the heginmng of the year. Fmd what it will be
at end of five years if it is now 307,5665.

30. Depreciate plant at 109, per annum. What will be value of
plant at end of 4 years which is now vatued at £6,000 7

31. Show that an annual payment of £45,121 17s. 10d. for 4 years
will pay off a debt of £160,000 borrowed at 59, per annum.
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CHAPTER XII

SIMPLE INTEREST: INVERSE QUESTIONS,
INCLUDING DISCOUNTS

There are four quantities involved in questions of Simple
Interest :  Principal. Interest, Rate, Time. Principal with
interest added thereto is called the Amount.

In Chapter X it has been shown how to calculate the simple
interest when the Time, Rate, and Principal are given. It
will now be shown how to calculate any of the others from

given particulars.

1.—To find rate per cent. per annum :—The particulars
which must be known are the Principal, the Interest, and the
Time. The method is the same as was used for finding a rate
per cent. in Chapter IX. : we express the rate of the interest
to the principal as a fraction, reduce this, of course, to the
rate for a year, and change to a percentage.

Hxample : At what rate per cent. per annum will £750
yield £60 of interest in 13 years ?

N 60 1
The rate -- -3y X "

=

T

4
2 o
Lox o+ X A
y 8

1!
=

[l

= 519%,.

The numerator of the fraction is 60 representing the given
interest : the denominator 1s 750, representing the principal.
This gives the rate for the period, but as the rate per annum
is required, the fraction has to be divided by the number of

years, 1}.



1ot COMMERCIAL ARITHMETIC

Example At what rate per cent. per annum simple
interest will £862 10s. amount to £1,037 3s. 11d 1 4} vears.

The interest is not given directly but 1t 15 meluded m the
amount By subtracting the principal from the amount.
we get, the interest —-n this case £174 135, 11d.

19 40625
T4 GRERE 2
T4 X " X 1007, per annumn.,

e k625
19 406925 ~ 2 NTRRO L o= ~
’S’(')I ' o, per wmmum s 625)38 s1250(4 5
8 13125
l_I:"., X
13714
Or e L2 1000, pe
roate h‘()ﬁ.'_', . o . o per annuarn l.{,’(h.
i 1o
PN PAFH
(9 .
\ L3l
555\23 ~ l"i' ~ ?i N \\N(\)"(, per annum
p 192 ¢
4 A%5
Xk

tL0, per annum,

o

Eaample - On 28th March, a sum of £225 was deposited.
The depositor on 21st August. withdrew the principal and
What was the rate per cent. per

interest, receiving £228 3s.
Interest s £3 3s. The time

annum ¢ The principal s £225.
is 146 days or ¥ of a year.

9
e - {
©Lorate 3 I_" N0 0 per annam,
W5 ol
0
310

= o N
o o poroannum,

== 310, per annum,
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2 To find the Tune: -The particulars required are
Primeipal, Rate, and Interest.

We know the interest for the period  we caleulate the
imterest for one year . a simple division must give the time in
vears,

Example : In what time will £750 vield £45 of mterest at
3 per cent. per annum.

Total Intere L45

- - 3
Yeuly Interest £750
: 1oo
£22°5,
. 45
N )
No of vears o2 5 4

3. To tind the Prineipal The particulas requined are
() Interest, Rate, Tune, or (b) Amount, Rate, Time

The method of reversing the fraction 1s the one advised
In case (¢) we caleulate the fraction to produce interest from a
given principal  then multiply given mterest hy the fraction
inverted.

Example - Find the principal to yvield £63 7s.an four years
at H per cent. per annum simple imterest
) |
¥ 1
100 b

Prinapal - £63 7s -5 L3160 10w,

The mterest fraction

In case () we calculate the mterest fraction as m (a);
from this we forin the amount fraction, which we use mverted,
operating on the amount.

Example - What sum will amount to £769 10+ in 2 yrs.
wnd 4 mos. at 6°4 sumple interest. !

G 7 1t
nterest fraction = 21 -
Interest, tra 1 oo * 2 oo 7y oo

A 114 57 It
. Amount fraction oo S0 [ te 1+ oo

i 7695 -
.. Pomerpal = £769 5« :IN; £"|'.l’4,” = 4075,
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DISCOUNT

From the previous examples we may conclude that a
sum of money can have varying values, according to time.
The general idea of interest 15 connected with depositing money
in a bank, or of a formal loan - but in business all money,
the immediate use of which we sacritice, is expected to return
with interest at some future date. We may invest it in a
company, or use it in our business, but we expect a return of
interest for it. Thus a present sum of money has in the futurd
an increased value  Similarly, a sum to be recewved at some
future date has u present value, which 1s, of course, less than
the future value, owing to the interest expected. This avises
in business chiefly in connection with what are known as Talls
of Kxchange. To put it bricfly, these arve written promiscs
to pay a definite sum of money at snme definite or determinable
future date. An example of how they may arise is as follows

A wholesale merchant—call him A. Merchant—is asked
to supply certain goods of the value of £200 to a retail merchant,
--~T. Smith. The latter instead of paying for the goods at
the time agrees to pay the £200 in 3 months from the date.
This promise is made in writing after this form —

Bradford, 10th March, 1903.
£200.
Three months after day pay to my order Two Hundred
Pounds.
To Mr. T. Smith.
A. Merchant.

The paper is stamped at rates varying according to the
amount. At this stage A. Merchant is said ““ to draw on
T. Smith.” The latter now shows his agreement by writing
across the face of the bill the words ** Accepted ~-T. Smith.”
The student will now see the detinite promise of Mr. T. Smuth
to pay £200 on a definite date. viz.. 3 months from 10th
March, 1905.  There is a custom of allowing ** 3 days of grace,”
s0 that the payment is due on June 13th, 1905.

But it may happen that Mr. A. Merchant wishes cash
before that date. To that end these documents are made
negotiable, and he can sell this bill. A banker, or broker,
if assured of the tinancial position of the parties—A. Merchant
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and T. Smith—will generally buy such bills. Now it is clear
that the banker or broker will not give £200 for a bill which
gives them the right to receive £200 later.  The practice is to
caleulate interest on £200 1rom the time of purchase till the
time of payment, to dednet this terest from the amount,
and pay the net amount, which is called its cash value. The
points of arithmetical importance as regards these Bills of
Exchange ave :—

(1) The amount, of the Inll

(2) The date of drawing.

(3) The due date caleulated from (2) by adding on the

term of the bill and the 3 days of grace.
(4) Rate of interet charged— called the rate of discount.

(5) The date on wlich 1t is sold-- the technical name for
such being * discounting.”

Example : A bill for £730 drawn 17th March at 6 months
is discounted August 3rd at 49,
Date when dravwn, 17th March,
. Dua date, 20th Septenber (including three days of grace).
Dato of discounting, 3rd August
.. No. ot days = 48 days.
ie., 48 days from 3rd August to 20tn Septomber.

e N . 48 4
. The diseount — £730 x 365 X 100
= £3R40 Wornina,
- £3 16s. 104, 00730 % X 381
10 noarest 1d |2 1900
’ HR40)
242
"2 8032
) 0344
The working 15 by method of 934
* Third, tenth, tenth” ! o3
Seo Chapter on Sunple Tuterest. 3 840

. 'The Cfash Value of Bill = £726 38, 2d.

Note © Discounts are caleulated to the nearest 1d.  Some-
times bills are drawn at 30 days * after sight,” &e.  The date
of payment is then calculated, not from the date of drawing,
but, from the date of accepting.
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Example © A bill of £254 17s. 6d. accepted September 10th
al, 60 days’ sight, is discounted October 4th at 3%, What is
ity cash value ?

00 days from Septamber 10th 4+ 3 davs of grace = Nove nber 12th.
No of days from October dth to November 12th = 39,

39 3 WovkiNg

Digcount = £254'875 < X ~
0025 4875 x 234 '

365 Lo -
i 5097

= £8I17 764
1 102

I 3963

| 1987

| 194

20

i

165 ta

Cash Value 4251 1s 2l
817

The discount on a bl is thus scen to he simply the interest
on the amount named in the bill. This is often called n
books “ Commercial 7 or ¢ Bankers' Discount.” There is a
theoretical discount, known as ** True Discount. >’ or * Mathe-
matical Discount,” hut we do not propose to discuss 1t 1n the
present chapter. The discount, as illustrated mn this chapter,
is the only discount met with in commereial transactions.

The rate of discount is evidently just a rate of interest.
It varies from time to time. The Bank of England publish
their rate of discount —known as Bank Rate-—every week.
The market rate 1s generally lower than Bank Rate, but
rises and falls with it.

EXAMPLES Xl

1. Fmnd rate of mterest charged m the followmg cases :—

Prmeipal [uterest. Tune.
L E250 .o £31 Bs. . 4 years
n. £510 B 1 e . 4 months
w £15 10s. oo 196 tid. . ¢ months
iv. L3356 12« 6d. . L3 TR0 13d. . 3 months

v. £332 5s 10d. .. 81 Ts 13d . 31 days
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2. Find rate of interest in tollow ing cases

Prnerpal, Amount. Tine
FR 4 $1 . £13 .. 21 years
o £925 16s 8d. £1,152 135 3d 31 years
u. £235 . £267 18 4 years
v £1,660 £1.684 49 2d 7 months
voo£1931E 118 Rd . £19.354 165 19 days

3 Ifind the time i the following eases -

Principal Interost Rate €, perann.
1 £210 27 o2l
u. £640 P | 3
mo £765 £107 2x I |
n L£608 G2 8d B B N 3
vooEID I3s dd £1 5% s

£ What sum will produce £6 133 of interest i 95 days at 41©
per annum ?

’
0

b At 39, tor 4 years the mterest 1s €12, find the prmeipal.

6 What st will yreld £20 163 G 11 3 yoars at 340, per annuimn ?

7 What sum must I deposit m a bank at 49, to recerve hack
£100 at end of 9 months ¥

8. What sum will amount to £806 5s. 5d. i 3 yoears at 219, per
anmun ?

9 TE £225 2s 4d. 18 the amount after 6 months at 39, per annum,
. )
sunple interesy, what wus the principal ?

10. A sum of money was deposited on 28th March at 310, On
Slst August tho amount to be withdrawn was £228 35, Whal was
the st deposited ?

11, What s will smnount to £4,724 14s 2d o 1} years at 319,
per anmun, simple interest,

12 At what tate per cent. por annuin, simplo mterost, must a
sum be lent 1in order that the interest on it for 51 yoars may be <168
of tho sum lent ?

13. A sum of £78 wus deposited 1n & bank on the 18th of March,
and on the 11th of March 1t had gammed €2 125 of interest.  What was
the rato por cent. per annum ?

14, If the interest on £650 for 5 wonths 18 £12 38, Od, what 1
the rate per cent ?

15. 1 mvest £555 1n a company and receive at the end of u year
£37 1568, ; what rate of interest 1s that 7

16. PFind the sum of money on which the sunple interest for
9 months at 6Y, per annuin 1s £3 7s. Gd
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17 A monoy leuder charges £6 68 bd, for the loan of £86 for 7
months ; what rato per cont. pov annm s ths

18 A hill for £676 15 drawn on Mareh Sth tor 3 months, 1t is
discounted on Aprl 15th at 449, per annum - What does the holder
recerve for it *

19 A sum of money was deposited at 319, on 28th August, 1904,
whon the prinegal and mterest wore withdrawn on the 2lst January;
1905, the depositor recorved £456 G What was the s deposited ?

20, What punapal ot put out at sumple miterest for 34 yoarst
at 290, will amount to £551 134 ¢

21, Find the eash values of the tollowimg balls -

v Dated Apual 3ed tor £604 Jos Sd o at 3 months and dis-
counted Apul 12(h af -

i, Dated Yugust Tth tor €755 at 2 morths and discounted
September Ist at 120

w. Dated May 12th for £1,0)4 175 6d at 3 months and
discounted May 2oth at 3/,

iv. Accepted Maich 22ndd for £968 108 at. 60 days’ siht
and discounted April 3ed o 239%.

v.  Accepted November 30th for £330 168 Sd. at 90 days’
sght and discountod December 20th at 39,

22, A bhanker discounts a hill tor €1.000, which has 2 inonths
to run, at 39, discount  What rate of iterest s he recerving on the
money ho advancad » [ \nswer to two places of deenmals |

23 A il for £649 15 dated Aprid 3rd af 6 months, and 1s disconnted
on May 8thoat 3100 W hat does the banker ehoree ¥

24, The eash price of goods being £450, for what sum should wo
draww a0 3 months’ bill on the purchaser, nssunnng that we can nn-
mediately discount the bl at 319 discount *

25. A Wl of £750, dated January Ist, 1003, at 6 months, is
discounted on February Sth at $°,, what does the banker retain ?
If the above bill s dishonoured on presentation, for what amount
should another be drawn at 3 months with mterest chargod at 410, 7

26  Find what the holder rocorves for o 3 months’ bill for £850,
dated 25th March, 1905, winch o banker discounts on 10th Apnil at
2% per cent por annum.

27. A\ loan of £500 1s granted for 3 months at 59, per annum,
and at the end of 3, 6, and 9 months 1t 18 renewed, au additional churge
ot }9% beiny made on vach renowal.  Find the total sum paid by the
borrower during the year, and caleulate the actunl rate per cent. per
annum s loan has cost him.

28. A banker discounts a 3 months’ bill for £1.250 at 279 on the
day on which 1118 drawn.  What rate of mnterest does he recerve on
the money hoe advances ?
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CHAPTER X111

PROPORTION DIVISION MIXTURES

* Mo divide a quantity into a number of equal parts,
say 3, involves only a divigion by the number, ic, 3.

Divide £189 among three persons equally.  Kaeh will
recerve Loof £180= £63. But if the parts are to be unequal
some conchition must he given. A very common case of
unequal division oceurs when it is requured to divide a quantity
into parts proportronal to given numbers.

Example : Divide £189 among three persons so that the
shares will be propottional to the numbers 2, 3, 4. We con-
sider this as a division into nine equal parts (2+3+4 = 9)
and then a regrouping of the parts into one group of two of
the equal parts, one group of three of the equal parts, and
one group of 4 of the cqual parts. Thus the fractions corre-
sponding to the shares are 2, 3. & and therefore the shares
are £42, £63, £84.

The method, then, is to form a set of fractions, cach having
& denommator equal to the sum of the given numbers, and
numerators respectively equal to the given numbers

Example: If 15s. is to be shared among three boys in
proportion to thewr ages, which are 7, 6, and 5 years, -how
much should cach get ?

The fractions will ho = IIS" l(;i’ ;;.
. Thoe shares will be = /s, 10d., 58 . 48, 2d.

In practico the numbers composing the ratio should be
brought to their simplest form before forming the fractions.
'The ratio will be the same if all the numbers are either divided
by the same number or multiplied by the same number.
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Example : Divide £900 m proportion to 2,400, 3,600,
4,800. Here the ratio can be divided by 1,200, giving 2.3.4.

D} o) l
The fractions are

And the shares are £200. £300, £100

Example : Divide 951 m the proportion of 1), 15, 11, 1L
Multiply all the numbers of the proportion hy 60 and we get
90, 80, 75, 72,

U TUR U FT
317 317 317 317

2

Tho tractions are

H0 80 H
. The numbers requuired are 951 X R 153 DT QNN 1) S N
(IS e S 317 317 317

and 951 x 3‘1

S

or 270. 240, 225, 216.

1t will be noted that we chose 60 as the multiplier, because
it is the L.CM. of 2, 3, 4. 5, and thus produces whole numbers.
Care must be taken to get the proportion right.

Example - Divide £55 amongst A, B, ¢, D, so that A’s
share is to B's as 23, B’s to (Mg ax 45, and (Vs to D's as 34,

A's B's (%s- D's
2 -3
1 5
3 4
Here we have the ratios of each pair, but we must get

the ratio of all four on same basis. If we alter B’s number
to 12, and (s to 15, we get the four:—

A B ¢ D
8 12 016 ¢ 20

In altering B’s from 3 to 12, we multiplied by 4, and
consequently had to take four times A’s, i.c., 8; in altering
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B’s from 4 to 12 we multiplied by 3, thus getting 15 for C;
in altering C's 3 to 15 we multiplied by 5, thus getting 20.

T 8 1
. The fractions aro 55 B35 5% B3

.+, The shares ure £8, £12, £15, £20.
Example : A guinea is to be divided between two persons

30 that one may receive half-a-crown for every shilling which
the other receives. How much dovs each receive ?

The proportion = 5:2 (i.e., proportional to the number of
sixpences in half-a-crown and a shilling).

2 5 9
. The fractions are »og

*. The shares are 15s., Gs.

Example : A certain guantity of tca is put into five boxes
containing quantities proportional to 10: 12 :14:20:21. The
last box contains 102 Ihs. What was the total quantity of
tea !

The last fraction = 2.8
77 11
.*. (By praple of reversing traction)

34 11
total quaptity -= \Q% 1bs. x

= 374 lbs.
= 3 ewts.,, 1 gr., 10 lbs.

Proportional Division is often required in the matter of
division of profits among the members of a partnership.

A partnership is the association of two or more persons,
within a certain number fixed by law, who join together their
money, labour, and skill for the purpose of carrying on a
commercial undertaking in a community of profits and losses.
Very often the profits or losses are to be divided amongst the

1
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partners in proportion to the capitals advanced
The actual method of distribution is, however, a

arrangement.

Example :

by each.
matter of

Three partners respectively invest in the

business £4,730, £3,680, £2,840. What is each one's share
of a profit of £595 6s. 3d ? As no special arrangement is
mentioned, we take it that the division is to be proportional
to the capitals, i.e., 4,730 3,680 : 2,840, or 473 : 368 : 284.

«. The tractions ure 473 368 - 284
1126 11256 1125

. Tho shmes - £595 68 3d x 14172?:_)'
£505 6s. 3d X ;T;Z:; £595 6s 3d. X l‘zlﬁ:jﬁ
Now £595 6s 3d. X ]41-7‘-):;

= £250 5s. 11d

23
127 RG]
Second share = £ I X iR

= £194 14s.8d.

Thurd ghare - £

1
127 %%
8 <15

'S

= £150 b6s. 8d.

473
946
3311
60071

254
381
152921

T194-11

889
127
609017
o



COMMERCIAL ARITHMETI( 115,

Example: Three partners contribute respectively £438,
£292, £730  They agree that cach is to receive 59, on their
capitals, and that any remaining profit is to be equally divided.
Kind each share when the gain is £200.

59y of 438 = £21 18
5O, of £202 = £11 125,
59, of £730 — £36 10s.
Total mterest .- £73.
Remaming profit -= £127
Iach equal share 42 68, Sd.
. Isto partner’s shave €64 ks Sd
2nd partner’s sharo = £56 18s. 8d
3rd partner’s share  £78 165 8d.

This ix quite a common arvangement, as it allows for differ-
onces m capital, and at same time gives an equal share of
profit due to (presumably) equal share of work.

Sometimes in forming the ratio the clement of tune
also enters.

Example- A, B, C engage in a business. A puts in £5,000,
and after four months another £5,000:; B puts in £3,000,
and after six months adds £6,000; C puts in £3,500, but

withdraws at end of cight months. How should the first
year’s profit —£10,000—be divided among them ?

A's numboer = 5,000 x 4 + 10,000 x 8 = 100,000,
B’s number 3000 x 6 + 9,000 x 6 = 72,000
's numbor - 3,600 X 8 = 28,000,
o Ratwo - 100 T2 28,
= 25 . 18 - 7.
25 8
. The fractions == 5(;~ ;)(j, 1.}’
A's share - £5,000,
B's share - £3,600

C's share - £1,400,



116 COMMERCIAL ARITHMETIC

MIxTURES

There are two cases of mixtures which require considera-
tion as regards the arithmetic . (1) when we mix given quanti-
ties of goods of different values, to find the value of the mixture.

Example: A wine merchant mixes two casks of wine
at 12s. a gallon with one cask at 18s. a gallon. What is the
value of the mixture per gallon ¢

2 gallons (@ 124, = £1 4s.

I gallon @ 18 -~  18s.
.3 gallons of muxture  £2 23
*. 1 gallon of nuxture - 14s.

(lase 2.—When we have goods of different values, and
it is required to find in what proportion they should be mixed
to produce a mixture of a certain value.

Example : (Two ingredients.) We have two qualities of
tea, worth 2s. 4d. and 2s. 11d. per Ib. respectively.  In what
proportion should they be blended to give a mixture worth
2¢. 8d. a lb. ?

Tongredients 28d. 36d.
Mean value 32d.
This gives 4d. below, 3d above mean value.

.*. The proportion = 3: 4,

i.e., for every lb. of the former used we get 4d. below mean
value, and for every 1b. of latter we get 3d. above ; we have
to choose quantities so that the amount above will be exactly
equal to the amount below. In the case of two ingredients
the numbers are evidently the reverse of the numbers which
exp:css amounts above and helow.

Example : Spirit at 18s. 6d. per gallon is blended with
spirit at 22s.; compare the quantities used if the blend is
worth 19s. 6d. per gallon.

Ingredients 18s. 6d. 228,
Moan 198, 6d.
.*. (In sixpences) 2 below A above,

.*. Ratio is 5: 2
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Example: (More than two ingredients.) This is more
difficult, inasmuch as the solution is indeterminate, i.e.. more
than one solution is possible. Mix ale at 2s. 8d., 24., 1s. 10d.
per gallon with water, so that mixture may be worth 1ls. 6d.
per gallon.

Tngredients 2s. 8d. 23 1s. 10d. 0s.

Mean Is. 6d.

.*.(In pence) 14 above 6 above 4 ahove 18 below.
*. Ono set of muunbers= 1:3.1:2

This grves 1 ¥ 14 + 3 x 6 + 1 X 4 = 36 above.

And 2 x 18 = 36 below.
& d
Verification: [ gallon (0 2. 8d. = 2 8
3 gallons (@ 2s. =6 0

1 gallon @ 1s. 10d. = 1 10

2 gallons (@ Os = 0 0
. 7 gallons -2 10 6
1 gallon =1 6

The ratio 9: 3:9: 10 also satisfies, for 9x144+3 x6+4+9
x 4=18() above, and 10 x 18=180 below.

The first set was obtained by linking 14 and 4 wrainst 18,
then 3 sixes against another 18,

The second set was obtained by linking 9 fourteens against
7 eighteens, 3 sixes against 1 eighteen, 9 fours against 2
eighteens, thus giving 10 eighteens.

But no rules can be given for such linkings; only con-
sideration and experience can give facility in seeing what
nambers should be chosen.

Sometimes other conditions are introduced into the ques-
tions.

Example: In what proportion must wines of 15s., 20s.,
26s., and 36s. a gallon respectively be mixed so that the
mixture may he sold at 24s. a gallon with 1439 profit ¢ It
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must be noted that m the mixing we requre the value of the
mixture, not its selling price ; therefore we must first find the
cost price.

2 hi
The selling price fraction = LI+

e
. Cost price of mixture == 2is ¥ ; (reversing fruction).
§
- 21y
Ingredionts 158 208 RIS R{i
Mecan 21
or 6 below 1 bhelow 5 above 15 above.
One solution 3 3 1 |
or another solution 5 ) 1 2
Verifiention ot first solution  —
£ oa
3t 1S 20 0
2 (a 20 -2 000
I (e 268 I 6 0
I 36s 16 0
7 = 770
1 -1 1o
. hy
*. Selhing price Qe X 218
7
T Ny f ., l‘ :; I ‘ 0’
or rate of profit 9] - 1100,

Example . A dawyman buyvs nulk at 21d. per quart,
dilutes it with water, and sells the mixture at 3d. per quart.
His profits are 609, on outlay. How much water is there in

each quart sold /

160 S
Se 1C 1 : -
Selling price fraction 100 5
Value of munture per quart. 3d - » \' — 1d
Ingredients 21d O
Moun 1id
. (In } of 1d.) A5 above 15 below

.*. Ratio 3 001
.+ Inovery quart of malk sold thore s § a pant (3 of 1 quart)
of wuter,
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Example : A grocer having four sorts of tea at 1s. 9d., Zs.,
2s. 6d., 2s. 9d. a lb., wishes a mixture of 81 lbs. at 2s. 4d. & lb.
What quantity must he take of each sort ?

Ingrodionts 1s. 9d RS 24, 6d. 2s. Od.
Moan U ke

" helow 4 bolow 2 above 5 above
One solution 1 1 3 : 1
Another ., b 1 . 2 : 7
Another B h 7 4

If we take the first solution, we have now to divide 81 1bs.
proportionately to 1:1 3 1.

.t Quantity (@0 1s. 9d. = 81 X ‘I-. Ibs = 134 Ibs
2s. = 131 bs.
2y, 6d - Bl x :‘ Ihs - 40§ 1hs
2a 9d = 131 Ihs

If we take the second solution the
Quantity @ Is %l - 81 x ]"r s — 27 Ihe,
0

24 - 81 X lr,]hs. - B2 b,
i)
D]

2e. 6d 2 81 % Db o 101 1hs,
.

25 0d. = 8L x| ls 8741
0

This would not be so convenient for measuring out as the
first solution.

Example: A merchant has 4 Ibs. of coffee at 1s. 10d.,
6 Ibs. at 1s. 4d. He wishes to use these up by mixing with
them others at 1s. 8d., 1s. 3d.. to make a mixture worth 1s. 5d.
What quantities of the latter two must he take ? '

Ingredients 1s. 10d. 1s. 4d. 1s. 8d. 1s. 3d.

Mean 1s. 5d
5 above 1 bolow 3 above 2 helow

.*+ Numbers are 4 : 6 ] 2 : 10
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Here only one solution is possible, as the first two numbers
are fixed, giving 4 x5—6 x1=14. Thus we have to make
14 out of 3 above and 2 below.

This method can be applied to questions on alcohol
strengths.

Proof spirit is taken as a standard, and represented by 1.
Aleoholic values are indicated by terms over proof (o0.p.) and
under proof (u.p.). The o.p. values are added as percentages
to 1 and u.p. values subtracted ; e.g., 20 o.p. is represented
by 1-20; 5 u.p. by 1—:05, i.e., by ‘95.

Example: Find strength of a mixture made from 7 gal-
lons 10 o.p. with 8 gallons 16 u.p.

7 @ 110 = 770
8 @ -84= 676

fw 16 = 1446
or 1 = 96
1e., 4 wp.
Example: How many gallons of 6 u.p. must be mixed
with 12 gallons 5 o.p. to bring mixture to 1 o.p.

Ingredients ‘04 1-05

Meuan 1.01

o ‘07 below 04 above
. Proportion 4 7

.+ To 12 galls. of 5 o.p. we must mix 12 x :; of 6 u.p
i.e., 6¢ gullons.

Another application is found in alloys. In goldsmiths’
and silversmiths’ work oz. troy is the standard weight, and
only oz. troy and decimals of the oz. are used.

The old way of estimating the fineness of gold was by
carats : 24 carats representing pure gold ; 9 carat gold means
a gold % of its weight being pure gold. Fineness is also now-

‘adays reckoned in milliémes (thousandths). Thus gold 915
fine means a gold %% of its weight being pure gold.

Example : A goldsmith is required to make 20 ozs. of an
alloy 12 carats fine. He has golds 10 and 15 carats fine,
How will he mix these ¢
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Ingredients 10 15
Mean 12
R 2 below 3 above
.*. Proportion 3 : 2
.. Quantity of 10 carats = 20 oz. X g =12 oz.
. -
Quantity of 15 carats = 20 oz. X :;:: 8 oz.

The oz. troy contains 480 grains troy.

Example : Mix gold 886 fine and silver 520 fine to produce
an alloy 840 fine.

Ingredients 886 520

Mean 840

P 46 above 320 below
. Proportion 160 : 23

Standard gold in England is 22 carats, i.e., 11 fine, and its
value is £3 17s. 104d. an oz. at the mint.

Standard silver in England is 11 oz. 48 grains fine, i.e.,
in 12 oz. troy there are 11 oz. 48 grains of pure silver.

The fineness of a mixture is often expressed by stating
how much better or how much worse it is than the standard.

Example : U.S. dollar worse 0-8}, weight 17 dwts. 8 grains.
This means that instead of being 22 carats, it is 22—-8}, or
211} fine.
.*. Weight of standard gold

= 21‘;‘15 of 17 dwt. 8 grains.
1-41 13
= 2‘}_2“ of %3 0z,
1
1833 .
= g5 of an oz
. _ 18-33 3-89375| x 1'833
.*. Value = £3 17s. 104d. X 35 3'”50?
1168
= £3.244 1168
= £3 4s. 103d. 2:2/7-13724/3-244
97
92

4
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EXAMPLES Xill
1. Duvide 780 proportionally to 1.2:3:

2. Invide 28,561 into parts proportional to 1, 1, 4. 7.
3. Divide £720 mto parts in ratio of 16 11

4 Threo parts of a nuxture are as 3 . 35; what percentage 1s
cach of the whole

5. Ivide £750 into parts in ratio 7 10: 13 ,

6. Divide £260 into parts proportional to §, §, {.

7. Divide 150 mto parts proportional to 2, 3 2, 4 8.
8  Divide £4 25 6d in ratio of 3.7

9 avido £1,330 hetwoen three porsons, so that therr sharos
¥

muy be proportioual to 3§, §, 1.

10 684 policomen are to be distributed among three towns, in
proportion to thowr populations —-viz , 10,944, 12,312, 25,992  How
many will be sent, to cach town ?

11, Four willages have to raise £300 by contributions proportional
to their rateable asxsessments, which are £3,750, £7.164, £2,946, and
£2.140 respectively How much do they contribute severally, and
what is the rato in the £ ?

12, Divide £46 4s. among throe persons so that their shares are in
the proportion of 7, 8, 13.

13 Divide £111 88 11§d among A, B. C, so that I3’s share shall
he % of A’s share, and C's share | of B's shuro

14. A sum of money ix dividod between A and B in the following
way : one-fifth 18 paid to A, and one-seventh of the remainder to B ;
aftor this four-minths of the remainder to A, and the rest to B. A re-
ceives £1 6s. 8d., what does B receive ?

15. Pure spirit can bo bought at I4s. a gallon; a wine merchant
reduces thus spirtt with water until ho gans 259 by selling his mixture
at 128. 6d per gallon ; in what ratio does he mix tho spirit and water ?

16. How many lbs. of tobacco, at 5s. 3d. a Ib., must a tobacconist
nux with 4 lbs. at 6s. 6d. a lb., that he may soll the mixture at 7s. 10d.
per Ib. and gam } of lus outlay ?

17. A tea dealer buys a chest of tea c;mmin.ing 2 qrs. 17 lbs. at
3s. 1id. per lb., and 2 chests, ench cont«ining 3 qrs. 7 Ibs. at 3s. 53d.
per Ib. What will he gain per cent. by selbug the mixture ut 4s, per lb. ?
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18 .\ grocer buys two sorts of tea, at 1s. 4. and Is. 104d. a lb.
How must he mix them so that by selling the nuxture at 24, a lb. he may
gam 2000 ¢

19. 1 have a pmt of mixture consisting of 1 part of acd to 5 of
water . how much water must I pour mto 1t so that the acid may ho
2% ot the wator ?

20 A spint merchant nuxes 40 gallons of whisky at 158, 6d per
gallon with 48 gallons at 174 1d., and solls the mixture so as to gam
109, At what prio per gallon does ho sell 1t ¢

®* 21, A poor rate at T1d m the £1s made up of the Union contribu-
tion 53d , borough rate +d . asylum, &e, Tid - The rato on a cortain
property amounts to £100 8 &d . how wmach of this is for the horough
rate, and at what amount 1 the property assossed.

22 A raan buvs 30 Ihs of tea at 24 6d alb and 20 Ibs. at 3s 6d
he muxes therm and sells the mixture at 3« a lbh What s his gam por
cont. * A grocor buyvs 15 1bs ot tea at 1s 6d. per Ih and 21 1bs at
2¢ 6d per 1 . ho nuses them and sells at 28, 20 per 1b 5 find gam
per cent

23, A, B, (" enterod mto partnership. A advanced £840 for 10
months, B £960 for 8 months, C £720 fora vour 1t the profits amounted
to £883 438 6d . how much should cach recervo ?

24, Two partners advanco £1,000 ouch on starting a business
Three months atterwards thev admit two additional partners, one
advaneing £1,200, the other £800. At the end of the year the profits,
amounting to £2,100, arc divided 1 proportion to theiwr capital.  Find
tho share of each partnor

25, Two partners advanced £500 and £650 roespectaively  The
agreomeont 18 that each shall receve 497 on his capital, and the ro-
mammg profit he divided ain proportion to eapitals.  Fimd oach man’s
share ot a profit of £600.

26. .\ possesses £1,200 of the capital of a firm ;B the other partner
possesses £2,000, A recewves 1090 of gross profits for managing—the
rest bemg divided m proportion to capitals.  Find each one’s share of a
gross profit ot £800.

27  Standard gold 18 22 carats fine and is worth £3 17s. 104d. an
oz troy. ¥ind the value m shilings and pence (to & of a penny) of a
20 yon piece, % fine, weighing 257-21 grains.

28 A goldsmuth has to supply 90 graing of an alloy contanmg
gold and silver i proportions 11 1. Ho has an alloy m proportion
15: 1  How much of this alloy should he take. and how much silver
should he add ?

29. A person wishes to melt oqual quantities of gold, 943 and
827 fine, with alloy so as to get a gold 467 fine. What quantities of
each must he tako ?
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30. William Foster is in partnership with his son John. The
profits for the year came to £3,593 15s.. which is approprinted as follows :

(a) £593 15s. is set aside to n reserve account.

(b) W. Foster is credited with a year's interest at 5%, on lus
capital (£20,000).

(e) T}fxe'zbaéance is divided among the two partners in proportion
of 7:3.

How much does each partner receive ?

31. A grocer sells his best cuality of tea at 3s (d. a Ib. and thereby.
gains a profit of 59 ; he sells his second quality at 2s. 6d. per lb.,
gaining 89, In what proportion does he mix the two qualities if,
by selling the mixture at 2s. 9d. per 1b., he gains 109 ?

32. Find proportions of these mixtures to sell at the given prices :—

(i) Spirits at 10s. (d., 13s. 5d., 12s. 0d., 148. 2d., 158., to sell
at 13s. a gallon.

(ii) Teas at 3s. 6d., 2s. 2d., 1s. 8d., 5s., 48. 2d., to sell at 2s. 6d.
alb.

33. Two partners started in business, A contributing £12,000 and
1 £18,000. B wus to have 159, of the profits for his snlary as manager.
At the end of 7 months A withdrew one-third of his capital, and 2
months later B withdrew one-half of his. The profits of the year
amounted to £3,130. What sumn of money ought each to receive ?

34. A, B, and C are pariners in a business : the profits are £825
18s. 6d. and they are to he divided thus:—A is to take £6 for every
£4 10s. which B takes, and for every £3 3s. that C takes. What is the
share of each ?

35. Find the alcoholic strength of a mixture of 13 gallons 5 o.p.,
10 gallons 3 o.p., and 16 gallons 5 u.p.

36. TFind price of 673-829 oz. gold, 910 fine, at £3 17s. 9d. per oz.
standard.

87. One dollar weighs 412:5 grains and is’ & fine: 1 lb. troy of
British standard silver, {} fine, is cuined into 66 shillings. How many
pence arein 1 dollar if British standard silver is worth 5s. 1d per oz. troy ?

38. A gold choin of 18 carats weighs 24 oz., how much pure gold
is there in it ¥ Alro find 1ts value if 1 oz. of standard gold (i.e., {iths
fine) is worth £3 17s. 9d.
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CHAPTER XIV

TABLES OF MEASURES

It is assumed that the student is familiar with the ordinary
tables of English Weights and Measures. The principal ones
are given here for reference. The Unit of Length is the
yard, which is a length settled by Act of Parliament; its
multiples and sub-divisions are as follows :—

Length.
12 inches = 1 foot.
3 fect = 1 yard.
22 yards = 1 chain.
10 chains = 1 furlong.

8 furlongs= 1 mile.

It should also be remembered that 1 mile=1,760 yards.
In surveying the chain is sub-divided into 100 links.

Surfaces or areas arve of two dimensions, and are expressed
in terms of Squate Measure.

Area.

144 sq. inches = 1 sq. foot.
9 sq. ft. = 1 s8q. yard.
484 sq. yards = 1 s8q. chain.
10 sq. chains = 1 acre.
Other useful equivalents are :—
4840 sq. yards = 1 acre.
640 acres = 1 sq. mile.
Acres are sometimes sub-divided into roods and sq. poles,
thus :—
40 sq. poles = 1 rood.
4 roods = 1 acre.

Land is often thus measured.
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Volume.
1728 cubic inches = 1 cubic foot.
27 cubic feet = 1 cubic yard.

Tor measuring liquids the gallon is the unit, and the table
is as follows - —

Liquid Measure.

4 gills = 1 pint.
2 pints = 1 quart.
4 quarts = 1 gallon.

For the capacity in dry measuring the table contains in
addition to above :—

2 gallons - 1 peck.
4 pecks = 1 bushel.
8 bushels = 1 quarter.

In weighing most substances the uwmt is the pound (Ib.)
avoirdupois.

Weight— Avoirdu pois.

16 oz = 1 lb.
28 ths. = 1 qr.
4 qrs. = 1 cwt. (hundredweight).

20 cwts. = 1 ton.

It is well also to know that
112 lbs. = 1 cwt., 14 Ibs. = 1 stone.

Weight—Troy.
24 grains = 1 dwt. (pennyweight).
20 dwts. = 1 oz.
12 oz. = 1 1b. troy.
Troy weight is used in weighing gold and silver.

1 Ib. avoirdupois contains 7,000 grains.
1 Ib. troy = 5,760 grains.
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Money.
4 farthings = 1 penny (d.).
12d. .= 1 shilling.
20 shillings = 1 pound (£).

The umit of value is the sovereign or pound. Out of
480 0z. troy of standard gold (i.e.. {iths fine) 1,869 sovereigns
are coined.

If it is required to change quantities from one denomina-
tion to another, the figures given in the tables are available.

Example : Reduce 21 tons 5 ewt. 1 gr. 11 1bs. to Ihs,

T. cewt. qr. Ibs.
21 5 1 1
20
425
_14
1701
28
3402
13608
11

47639 1ha,

To reduce tons to cwtis. we multiply number of tons by
20, adding in the 5 cwts.; this result is now multiplied by
4 to bring cwts. to qrs.. adding in 1 qr.; this result is then
multiplied by 28, and the 11 Ibs. is added.

In ordinary practice the figuring may be shortened by
omitting the multipliers :—

T. cwt. gr. lbs.
21 5 1 11

47639 lbs.
T
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An expression containing cwts. qr. ths. may also he worked
thus :(—

ewt. qgrs. lhs.
13 2 20
1320 = 13 x 100 + 20
156 = 13 x 12
56 = 2 x U8

1532
i

This could be done mentally.

Quantities in other measures can be similarly worked by
use of the proper equivalents as given by the tables.

In measuring Areas the fundamental area is a rectangle,
which is a figure of four sides with each of its angles right
angles. To calculate the area of such a figure we measure
two adjacent sides, as AB, AD (see figure), using the same

D c
{'—""'_'—'_'O‘_—"I
|

A B

unit for each—say AB=1} inches, and AD=} inch—the
number of units of area is equal to the product of 13 x} or
fx, and the unit of area will be sq. inch. So we say the
ares = % 8q. inch.

Care must be taken as to the denominations of the lengths.
For ordinary practice it will be found useful to adopt a habit
of working always in feet and square feet.
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Example :—Find the area of a rectangle which measures
16 ft. 2 in. one way and 3 ft. 8 in. the other. The measure-
wments of a rectangle are generally called its length and breadth.

The area = 16:, X 3,2 sq 1t.
)

3
97 _ 11
- . ft.
6 X 3 8.
L1067
g S ft 181106759

i 167|
i

= 57 . ft.
s sy. ft

The student must be careful to remember that an area is
always in squarc measure. When a rectangle measures the
same each way it is called a square ; so that the unit of area
—the square yard—is a rectangle measuring 1 yard each
way.

The length and breadth may be called the factors of the
area, and so if the area of a rectangle be known, and one of
the factors be known, a division will give the unknown factor,
it being remembered that the area is in square measure,
the length and breadth each in ordinary length measure.

Example :—The area of a rectangle is 50 square yards.
1ts breadth is 15 feet. What is its length ¢

10 3
The length — R x &4
. 1%
&
30 ft
= 10 yds.

Great care must be ohserved as to the names at each step.
The area=>50 square yards=>50 x9 square fect.
Example : A room measures 18 ft. 10 in. by 15 ft. 8 in ;

the carpet chosen for it is 27 inches wide, and costs 5s. 6d.
K
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a yard. What length of carpet will be required, and what
will be the total cost ?

I €
The aren of the floor = 1s;f. X 15;1 sq. ft.
) b
Now tlus evidently is also the area of the carpet to cover it, but we
know the breadth of the carpet to be 27 ., or §} ft
113 47

.t Jength of carpet = P Xy

—
(5

X ft.

o Y

113 47
N X 3;
10622
Cagy Y
o173
B
5311
Cost = ‘g‘g¥ x 15; sh.
58421
243
= £12 0s. 5d. nearly.
i

X X o vds,

[P
~ <

vs

sh.

Questions on papering walls cause many pupils trouble
owing to confusion over measurements. In these questions
the measurements of the room are given—length, breadth,
and height. The student should remember that the walls
are surfaces, and have only two measurements; therefore
he must calculate the area of each wall separately, or imagine
a single wall made of the four joined onc after the other.

Example : The length, breadth, and height of a room
are respectively 18 ft., 12 ft., 11 ft. [Find the arca to be
papered. (1t is assumed that the walls are all to be papered,
1.e., there are no windows, doors, &c.)

Wirst way : -Tho measureents of a wall the long woy of the room
are 18 ft. and 11 ft.

. ats area = 198 sq. ft,
The area of an ond wall = 12 x 11 sq. ft.
= 132 sq. ft.
and there are two long walls and two end walls
.*. Total aron = 198 + 198 + 132 + 132 sq. ft.
= 660 sq. ft.
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Second way :—
18 ft. 12 ft. 18 ft 12 ft.

1 ft

Considering the four walls us forming one surface we find its length
to be 60 ft. and 1ts breadth 11 it

Area = 60 x 11 sq. ft. = 660 sq. ft.
The second way is preferable in working.

Example : A room hasg 18 ft. 6 in. in length, 12 ft. 3 in.
in breadth, and 10 ft. 9 in. in height. A ** piece ™ of paper
is 21 in. wide and 12 yds. long. How many pieces will be
required, counting a part of a piece as a whole ; and what
will be the charge at 1s. 43d. a yd.?

The length of four walls considered as ono is 2(18 fi. 6 in, 412 ft,
3 in. = 61 ft. 6 in

. el 3
. Aren of walls = hlg X 10Z 8q. ft.

Area of one pioco = X¥§ X i; 8q. ft. = 63 mp. 20,
41
. joces = WX o 43
. No. of pieces = 5 X 3 X T
21
1768 43
Y 172
= 2202 )
= 221 pioces,
‘. Cost = lIs 43d. x 221 @ 1s. £11 1s. Od.
@ 3s. 2 15s. 3d.
= £15 3s. 104d. @ s 1 7a Tid.

When the walls contain windows, &c., their areas must
be calculated and subtracted from the area of the four walls
before the number of “ pieces” is calculated.
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¥

Example: The length, breadth, and height of a room
are respectively 24 ft. 5 in., 18 ft. 7 in., 15 ft. 3 in. There is
a fireplace 6} ft. by 5 ft., a door and a window each 7} ft.
by 33 ft. Find the number of pieces of paper required for the
“ picce ” being 12 yds. long by 21 in. wide, a part

Find also the

walls, a
of a piece being reckoned as a whole piece.

cost al 2s. 43d. a piece.
Area of 4 walls = 2(43) x 15} sq. ft.

43 R
6l sg ft. 25ﬁ3

= 1311} sq. ft.

26

Aren of Fireplace = 5 0% b osq it

= 31} sq. ft.

—
<
Ll

Aroa of a door and a window = 2 X ¥ X sy £t

= 56} sq. ft.

1

.t Aren of pupor - ]311; - 3‘4 =~ 56} wq. ft.

= 122¢ s, L.

1;3&1‘2‘.’,4 19
594

-
27

Aren of 1 prece = 63 sq. tt,
1224

=2t gy, £t
o3 "o

. No. of pieces =
No. of pieces required, 20 piecos,
c. Cost = 2s. 41d. x 20,
= £2 7s. 6d.
o

In harder questions it will be found advisable to make
8 figure. This adds definiteness to the question.
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Example: A carpet 13 ft. 6 in. by 10 ft. 9 in. is laid on
a floor 20 ft. 6 in. by 12 ft. 9 in. Find the cost of staining
the rest of the floor at 3d. per sq. yd.

Lot ABCD represent aren of floor, D 12797 c
and PQRS area of carpet  Then area to !
be stained is cevidently tlo difference of 8 1097 &
theso two arcas

= :«\é x 12~ '3; X 103 sq. ft

e

L0

41 al 27 43
-y x_*-—zx‘!sq.ft.

Q
= :3(2 8q. feet.
8

P Q
Price 15 3d u.ﬁq.:,mn],urv:;:l a sq. ft A B

41 80
s Cost = 930 o :1;.1_ 205 301
8 2091 1161

310 1161

= -gd 930

~ 3 240

Example : A room is 38 ft. 3 in. long and 25 ft. 6 in. wide.

Find the area of a carpet for it, leaving a margin of 9 in. in
width all round.

From the figure wo seo the length of 4 2 ¢ [o

carpot will be o ” ""_—“"
= 38 ft. 3in. — I ft. 6 in. -
= 36 ft. 9 .
And breadth = 24 ft. 2
.*. Area of carpet = 36] Xx 24 sq. ft. "
= 147 x 6 sq. ft.
= 882 sqy. ft. P Q
= 98 sq. yds. A B

A solid has three dimensions—length, breadth, and thick-
ness, and its volume or contents is expressed in cubic measure.
A solid the shape of the ordinary brick is the usual solid
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whose volume or contents has to be computed. The three
measurements are multiplied together. By content is meant
the space cquivalent to a solid.

Example : How many bricks, each 9 in. long, 41 in. broad,
and 2} in. thick, will be required to build a wall 1} miles
long, 8 ft. high, and 2} ft. thick ?

1 m. = 1760 vds,
$m. = B8R0
2040
.
Volume of wall = 7920 x 8 X :;—(u ft.
3 3 5
Volume of 1 brick = 4 X g x i o {t.
2640 4
o No. of bricks = W 8 R4 8 W
Nuom‘c«s lxlxxxxx&xﬁ
= 2,703,360 - 2649
7920
_ 5280
_Bads0.
253440
. 168960

Kxample: A tank is 20 ft. 9 in. long, 15 ft. 7 in. wide,
and 6 ft. 4 in. deep. How much water will it hold ?

Contents = 203 X 1.”)172 X B:l?- cu. ft. 7
83 _ 187 _ 19 1496~
= vy X 13 X 3 cu, ft. _ :’i‘il
15621
204999 . 31042
= U0 eu. ft. gy
144 144/294899(2047
131 b
_ " 1139
= 2()41144 cu. ft. 131}

= 2047 cu. ft. 1572 cu. in.

Example : A rectangular cistern, whose length is 13§ ft.
and breadth 6 ft., contains 294} cu. ft. of water. What is
the depth of the water ?
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The content is obtained by multiplying the three measure-
ments together;: therefore one measurement is the result of
dividing the content by the product of the other two.

1 3
= ok (132
. Dopth = 204} (”s x 6) ft.

W, 4

LT GV TR O

PR T
3

2y

"3§t

EXAMPLES XIV

1. Reduce to 1bs. (1) 2 tons 3 ewts. 3 grs., (ii.) 5 ewts 1 ¢r. 16 1bs,,
(iii ) 15 ewts 2 grs. 10 1bs,, (1v.) 14 cwts, (v.) 1 ton, (v1.) 3 ewts. 12 Ibs.
(vu.) 3 qrs. 14 lbs, (viii) 13 ewts 2 qrs. 16 1bs. )

2. Express each of tho quauntities in question 1 m cwts,

3. Reduce to inches (1) 44 yds. 1 ft. 9 in., (ii.) 104 yds. 10% in,
(1i1.) 88 yds. 2 ft. 10 in., (1v.) 2 miles, (v.) 8 yds. 1 ft. 4 m., (vi.) 13 yds,
1 ft. 7 in., (vii.) 5 chams 20 yds., (viir.) 21 mles 427 yds. 1 ft. 5.

4. Express cach of the quantities in question 3 in yds

5. Reduce to pence: £45 15s., £18 18s. 8d., £3 2s. 6d., £1,504
11s. 101d., £89 1s, 4d, £17 54, 3id., 9=, 10d., 50,641 halfpence, £321
108, Gd.

6. Expressin £s. d : 4,031d., 1,815d, 365d., 404,123 halfpence,
99 sh,, 314}sh 500d., 83, sh , 6,44 2d., 30,450 fartlungs.

7. ILxpress (i.) in £, (u.) mn sh., (m.) m d., each of the following : —
£3 11x 3d, £11 168, 3d, 5s. Gd, £6 9s. 4d, £41 128, £1,620 Ts. 41d.,
£116 17s. 64, £11 18 10d., £R46 3s. 4id.

8. A load of coal wmghs 7 tons 14 cwts. 3 qrs. 15 lbs,, and the
cart weighs 2 tous 5 cwts. 1 gr. 17 lbs, Find weight of the ‘conl.

9. A man buys 6 cwts. 1 gr. 15 lhs of sugar at 3id. a b, ans
sells it at 4d. o lb. How inuch profit does he make ?

10.  Find area of a rectungle 53 ft. 9 ins. long and 17 ft. 7 in. wido.

11. Fmd in sq. ft. the following areas.—19 ft. by 7 ft., 105 ft.
by 19 ft, 304 ft. by 25 ft., 8:21 ft. by 1-25 ft., 17 ft. by 9 in., 2 in,
by 3 in.,, 15 yds. by 13 ft., 7 yds. by 7% in.

12. A field mensures 7] yds. by 22 yds. What fraction of an
acre is its area ?
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13. The area of a rectangle is 225 sq. yds., and its length is 15
ydi;e How wide is it 2 If 1ts length had been 15 ft. how wide would
it ?

14. Multiply 3 bus. 2 pks. 1 gal. by 7.
15. How ruany seconds ure there in 4 days 3 hrs. 12 min. ?

16. How many sq. yds. of carpet will cover the floor of a room
221 ft. long and 17 feet wide ? Tf the width ot the carpet is 27 inches.
how many yds. of carpet will be needed ?

17. Iow many sq ft are there in a passage 173 ft. long and 3} ft.
wide ?

18. How many cubic foet of air are there in a room 18 ft. 6 in.
long, 12 ft. wade, and 10 ft. lgh ?

19. How many acres are there in a field 300 yds. long and 180
yds. wide ? Give the result to nearest acre.

20. A tank 6 ft. long and 4 ft. wide contains 30 cubic feet of water.
What 1x the depth of the water ?

21. A barrel of ale containing 36 gallons cost £2 2s. How many
half-pint glasses can be drawn from 1t, and what will be the whole
profit by reteiling the ale at 2d. a half-piat glass ?

22, A room 1s 25 ft. 6 in. long and 19 ft. broad. The floor is stained
to a distance of 9 mnchos from each wall, and the rest is coyored with
a carpet. Find the total expense if the staining costs 1s. 6d. per sq.
yd. and the price of the carpet, 30 ins. wide, 18 4s. per yd.

23. 1f a cubic foot of lead weighs 704 lhs., find the weight of sheet
lead, fsth of an inch thick, covering a balcony 12 ft long and 2 ft.
9 in. broad.

24. The breadth of a rectangle is 2'6 inches. snd its area is 117
8q. inches. How long is it ?

25. Reduce 2 miles 6 chains 17 yds. 2 ft. to inches.

26. What length of string will be required to go both ways round
a box, with a lid, 3 ft. 6 . long, 2 ft. 9 . wide, 1 ft. 9 in. high, the
string to cross the lid both times ?

27. The edges of a brick are 1'3 ft. 7'8 inches and 12 yd. TFind
its volume in cubic feet.

28. A room 18 ft. long and 14 ft wide is flooded with water 14 in.
deep. Calculate the weight of water 1f a cu. yd. of water weighs
15 cwt.

29. Find the area of the walls of a room 23 ft. 8 in. long, 18 ft.
4 in. wide, and 12 ft. high; and the expense of covering them with
paper 3 ft. 6 in. wide costing 4s. 6d. per dozen yards.
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30. Find to the nearost inch the length of paper which would be
used in papering the four walls of a room 21 ft. long by 13 f{. broad
by 8 ft. 6 m. high, if no allowance wore made for windows, &ec, the
breadth of the paper bemng 20} mches

31. What will be the cost of laymg o hall 84 ft. by 45 ft. with
linoleumn at 3s. 6d. a sq. yd., allowing 5 per cent extra for waste

32, How many vds of papor 2 ft wide will be required for the
walls of a room 18 ft. long, 16} ft. broad, and 12 tt. lngh ?

e 33. The dmensions of a class-roomn are 255 ft by 164 fi. hy
112 ft. Find to the noarest cubie meh how much spaco thore is to
each boy m a class of 20,

34. What 18 the cost of puinting st 28, 6d. o sq yd. the walls of
a room 20] ft. long, 18} ft. broad, and 10 ft high, containmg two
windows each 7 ft. by 4 ft ?

35. The height of .a room is 11 1t 9 i, length 18 ft, breadth
13 ft 6 m. How many preces of paper 21 mches wide and 12 yds.
long will 1t take to paper the walls 2 There 18 a fireplaco 5 ft. igh
and 5 ft broad, a door and a wmdow cach 7 ft. by 4 ft.  Find also
the cost if the papor 18 1s. 5jd. per piece

36. A plot of land 16 ft.x22 ft. yvielded 17 stones of potatoes.
How many tons 1s this to the acre ?

37. Find the numbor of bricks 9 in. x 44 in. x & in. required to huld
a wall 1,000 yds long, 1§t 3 in. wade, and 9 ft. high, 12} per cent. of the
space being occupied by the mortar.
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CHAPTER XV

METRIC OR DECIMAL SYSTEM

In the previous chapter were given the principal tables
of weights and measures as used in England. In many other
countries another system has been adopted, known as the
Metric. It was made compulsory in France in 1802, and is
now the system established in most other countries. The
chief points aimed at in this system are two—first, that all
tables should have the same equivalents, i.e., one definite
unit is taken for each set of measures, and all the others are
powers of tens of this unit ; second, that all the various units
of measure should be derived from a fundamental unit, the
metre.

All the tables are constructed in the same way, namely,
on a decimal basis, as follows :—For multiples of the unit
the Greek numerals deca=10, hecto=100, kilo=1,000, are
prefixed, and for sub-multiples the Latin numerals, deci = 4%,
centi = 3y, milli = %, are similarly used. So that once
these prefixes are learned, all tables are known. For example,
the unit of length is the metre, and we have

Table of Length.
Kilometre =10 hectometres.
Hectometre=10 decametres.
Decametre =10 metres.
Metre =10 decimetres.
Decimetre ==10 centimetres.
Centimetre =10 millimetres.

Another way of learning the table is by arranging it hori-
zontally, thus :—
1’000 100 10 l‘b’ ' (lw 1 UlO'o
Kilo- Hecto- Deca- Metre deci- centi- milli-
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It will be seen that reduction, i.e., changing from one deno.ni-
nation to another, is effected by a simple moving of the decimal
point. 1t is only necessary to look at the above horizontal
table to know how many places to move. Example : Express
375 centimetres in metres. Metre is two places higher, or
to the left. .-. 376 cm. = 3-75 metres.

Example: 2374 metres = 23,740 mm., or = 2,374
em., or = -02374 km.

For commercial purposes the only measures of length are
metre, centimetre, and kilometre. Where we use yds., ft.,

and inches, the metre and centimetre are used. The kilometre
is for larger distances where we use miles.

Square Measure.

For measuring areas the sq. metre, &c., are often used,
but the student must notice that the equivalents will go by
100, not 10. Thus 1 metre=100 centimetres, but 1 sq. metre
=10,000 sq. centimetres, or (100)? sq. cm.

Land is generally measured in ares, and the only deriva-
tives in use are the hectare and centiare. The hectare would
be used where we use acres. 1 are=1 sq. decametre.

Cubic Measure.

For volume the cubic metre, &c., are used, but the table
will, of course, advance by 1,000 each time, i.c., 10%

The cubic metre is called a stere, and is used in the timber
trade.

Liquids are measured by litres, &c.

A litre is a cubic decimetre, the only common measures
being the litre and the hectolitre.

Weight.

The unit of weight is called the gram (sometimes spelled
gramme). The only weight common in commerce is the
kilogram.
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The student should remember that the

Unit of length is the metre.
Unit of capacity is the litre.
Unit of weight is the gram.

The names of the measuves are abbreviated to m. for
metre, 1. for litre, g. for gram, Km., Hm Dm. for kilometres,
hectometres, dekametres; dm, cm., mm., for decimetres,
centimetres, millimetres. In the other denominations similat
contractions are used. It will be evident that all the working
will be in decimals.

Addition and Subtraction. —Arrange all the quantities in
one denomination, and work as m decimals.

Example : Add together 13 m. 8 em., 17 m., 5 ¢m,, 75 cin.,
3 km., 4 mm.

13-08 metres

1705
5.,
3000 -
004,

3030-884 motres

Multiplication as in decimals. In measuring lengths it
will generally be sufficient to work correct to two decimals in
metres, i.e., to the nearest centimetre.

Example : Multiply 532:75 m. by -123.
Changing the point in multiplier to give a umt tigure, we

have
m
532756 x 1-23
10-655
1-598
65-53 metres.
Division. Example: A rod of iron weighing 15 kg. is
cut into 40 equal pieces. Find weight of each in grams.

40(15,000

375 graws.
—
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Example: A man rides a bicycle at the rate of 575 m.
a second. How long will he take to ride 100 km. ?

575100000 117391
4250
C 100,000 2250
No of seconds = 575 £50
750
- 17391 sces. nearly 175

60117391
60 28951

4,49

Tune = 4 hrs. 49 mun. 51 sees

The various units are connected together by the following
relations —

One litre=1 cu. dm.

One gram is the weight of 1 ce. of water under certain
conditions, viz., of pure water at 4° ¢, and at pressure 760
mm.

Example: A vessel measures 5 m. by 2:5 m. by 30 cm,
How many litres of water will it hold ¢

Volume - 5 x 25 X -3 culue metres
37H cu. metres
1 cu. m. - 1,000 cu. dm,
1,000 hitres.
. Capacity 3,750 htres

Decimal Coinage.

Many countries have also a decimal system of coinage,
though the coin of unit value varies both in name and value.
Thus in France the unit of value is called the frane, in Germany
the mark. The monetary unt is i all theye countries ﬂlﬂ’)-
divided into 100 smaller units, as per following table :

France : 1 franc=100 centimes. In accounts sums of
money are written 312 fr. 15., it being understood that the
15 i8 15 centimes.

Germany : 1 mark=100 pfennige.

In the United States the unit of value is the dollar, the
sign for which is $, and it is sub-divided into 100 cents.
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Calculation of prices is performed by decimal multiplica-
tion.

Find price of 37 m. 45 cm. of cloth at 2 frs. 35 per metre.
3745 x 2:35

frs. R

Price — 2:35 »x 3745 7490
11-235

fr. 1-873

= 85801 —_—

88 01

As the centime is a small value the answer need only be
correet to 2 decimals. Quantities 1 the decimal systems
may be converted into the English system and wvice-versa.
The subject will be treated more fully in a further chapter.
For simple conversions the student may refer to the accom-
panying table of equivalents, taken from an Order in Council
of May, 1898 :—

IMPERIAL EQUIVALENTS l METRIC EQUIVALENTS.
1 metre = 390:370113 ins. 1 vd. = 914399 metre
1 hectare = 2:4711 acres | 1 grain = -0648 grams
1 gram = 15-432 grains v b db. = 45359243 ke
1 kilogram = 2:2046223 1bs. I gnllon = 4-5459631 htres
1 litro - 17598 pmt

The following rough cquivalents might also be learned.

A metre =39 inches nearly.
A Kkilometre =5 furlongs.
A centimetre=% of an inch.
A hectare =2} acres.
A litre =1} pints.
A kilogram =2} lbs. av.
The values of the principal coins are approximately
93d. for 1 franc.

113d. for 1 mark.
50d. for 18 (U.S.).
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Example : Convert 125} yds. into metres.

125§ yds. = 12575 x -014399 metres.
= 114 98 metres.
12:5756 x 9-14399

113-1756
1-258
503

38

11

1

114:08

Tt is gencrally sufficient to work to 2 decimals, ie., to
nearest centimetre.

Example : Kxpress in franes and centimes £41 12s. 6d,,
being given that £1=2522 francs.

£41 128, 6d. - £41-625
41625 x 25-22

= 25 times)

(
( —= -2 times)
(= -02 tunes)

1040-625
8 32
832

=

104978  or 1049 frs. 78 c.
Example : Express in £ 8. d. to nearest farthing 375 francs,
if £1=2522 {rs.
25:99)375-00(14-860
122 80
21 920
1744
231
4
Aunswor = £14 178, 43d.
i m—

Example : I buy 40 metres of velvet at 12 fr. 60 a metre.
What is the cost approximately in English money ?

Cost = 12:60 x 40 25°¥8)504-0(19-984
= 504+ frs. 251 80
= £19-984 248 20
= £19 198 8d. nearly 21 22

104
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The coinage of India is not on a decimal basis. The unit
of monetary value is the rupee . 100,000 units is called a lac,
and the method of writing large numbers is as follows :—
125,000 rupees would be written 1,25,000, and read as one lac
25 thousand. The rupee is sub-divided into 16 annas, and
1 anna into 12 pie.

The rupee is equivalent to 1s. 4d. One hundred lacs is
called a crore, so that Rs. 4,00,00,000 is read as 4 crores rupees.
Rs. 2,21,25,000 is read as 2 crores 21 lacs 25 thousand rupees.

EXAMPLES XV
I The woights of four pureels nro 5 37 kg, 18 kg, 3-85 kg., and
2:06 kg, respectavelv.  What a8 theirr combmed weght ?
2. A btre s 1 76 pmts.  How many piuts are there m 3-5 litros ?
3. How many times can a jug which holds o htre boe filled from
a cask contamng 2:08 hectohitres !
4. Find the value of 725 grams of gold at €187 per kilogram.

A, A nugget weighed a kilogram, and 0-36 of 1t was gold. How
many grams of gold did 1t contan ¥

6. If thore is 19 per cent of water i a mixture, how many centi-
litres of water are thero m 2 litres of the mixture ?

7. 1t the prico of an article mn Kuogland 1s 3 sh, find to the nearest
5 cents what the prico of 1t would be i American money ($1 =50d.).

8. How long will & pipe, winch supphes 20 litres of water per
mmute, take to fill a tank which holds 5 hoctohtres ¥

9. A tramlme 3 Kin long hwl a length of 85 metres laid as single
line, and the rost was double hine.  What length of the Iine was double ?

10 Takmg a franc as 9Ld., give the value of 15 franes in shilhngs
to the nearest shilling.

11, If a woetro be taken as 328 ft , how many sq. ft. will thero
he m a sy. metre ?
12 A astorn is 115 metres in length and 0-65 metres wide. Find,

to the nearest centunetre, the depth of water in it when it holds 400
litres.

13. A kilogram is 2:21bs.  What 18 the price of a pound of tobacco
if a kilogram cost 12 sh. ?
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14. In a kilogram of brass there are 250 grams of zinc. What
percentage of the brass is zinc ?
16. How many htres are there in 3:7 hectolitres ?

16. What depth of water in centimetres aro there in n tank 3 metres
long and 2 metres wide, when 1t helds 3 cubic meires of water ?

17. From 53 hectolitres 46 litres of wine, how many bottles can
bo filled, each containg 1 hitro ?

18. How many Ibs. (to nearest 1h.) are there in 545 Ky ?

19. A railway is heing luid down at the rate of (0-24 Km. a day.
How long will it tako to lay 100 K. ?

20. How mapy cubic metres of nir space are there 1n a room 10
metres long, 8 m. 50 ¢ broad, 7 m 29 em. lugh ?

21. An inch is 2:54 cm. FHow many inches are there in 12 cm.
(to nearest inch) ?

22 Tt o train runs 73-5 Kin. in an hour, how long will it take from
London to Edinburgh, 660 IXm. (to nearest hour) ?

23. How many sq. metres arc there in a sheet of paper 1-36 metres
long and 0:75 metres wide ?

24, Couvert the following lengths mnto yards :—045 metres, 401
motres, 99-75 metres, 12.025 metres, 660 centimetres, 3 Km. (answers
correct to 3 decimals of a yard).

25. Counvert the following lengths into metres (correct to centi-
metres) :—700 yds., 88 yds., 125 yds., 27 yds., 67-5(¥ds., 80 yds. 9 in.,
101 yds. 2 ft., 244 yds., 44} yds., 37} yde., 8} yds.

26, Convert the following weights to 1bs. (correct to nearest 1b.) : —
30 Kg., 805 Kg., 93-756 Kg., 13,478 grams, § Kg., 88} Kg., 469 Kg.

27. How many miles are there in 250 Km. ?

28. How many steps, each 65 cm. long, does a soldier take in
marching 273 Km. ?

29. A ]f)iece of wire 160 em. long weighs 1,320 gm. What length
of wire will weigh a kilogram ?

30. If T buy 44 litres of petrol at 2 francs for 5 litres, how much
do I spend ?

31. A litre of wine is worth 45 francs. How many litres would
one get for 146 fr. 25 <. ?
L
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32, A man bought some wine at 32 fr. 50 the hectolitre, some at
36 fr. 60, and some at 40 fr. 80. If he mixes equul quantities of these
so that the value of the mixture is 1,693 fr. 55, how many decalitres
of each kind did he buy ?

33. Find the aren of a rectangle 1 m. 60 cm. long and 75 em. wide.

34. How many 8q. metres are there in the area of the two faces
of a wall 16 m. 50 em. long, 6 m. 30 c¢m. high, in which there are 3
windows each of height 2 m. 10 em., and width 1 m. 30 em. ?

35. Find the price of 45-68 grams of gold at 3,442 frs. 15 the Kg.

36. Find the simple interest on 3,431 frs. 60 for 217 days at 1} per
cent.

37. In one year France prodnced 83,632,391 hectolitres of wine.
Give to the nearest integer the equivalent in millhons of gallons. Take
1 litre =1-761 pints.

38. Taking £1=25-22 frs.,, convert mto francs und centimes the
following amounts :—£30, £907 156s., £8 12s. 9d., 17s. 101d., 12s. 6d.,
£23 11s. 5d., £1,000. Also convert into £ s. d. 20,000 frs., 183 f. 50,
4,021 f. 75, 633 f. 35, 45,275 frs.

39. Read the following :—3,23,10,000 rupees, 65,00,000 rupees

). Find the equivalent in English money of 76 rupees 10 unnas
5 pie.

41. A gentleman employed 1n India remits home a lac of rupees
How much English money is that ?
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CHAPTER 1
1 5612
AN
3 8709
4 231,088
HouR25d

6 10,080,507

8 IS s 3d
0 608 hy

10 16,802 N

41, Colinnns 36,998, 34,200, 45,7558, 470,042, 459,345 Rows:
128,007, 57 930, 98,775, 36,996, 13,700, 57,773, 65 |4H 31,162, 79,941,
22,033, 50, 7H0, HOBSS, 11,158, 22,060, 105,452, ‘N)Ul 3, 20,060, Total,
I,(Hh,:“:l

12 Totals  £30,801 Ss 4, £49.971 185, Hd  Onussion of £19.080
105, Id 1n D1 column

3. £12,600 148 2d. me, £2,951 125, 5d. me, 10,512 124, 0d e,
£5,120 135 3d me, £4,072 135 3d e £‘¥.)H 35 1d. me, £1,192 08 Odd.
dee , £1,641 95 9d doe , £778 24 3d llm' £127 165 2d me, €195 148 Od.
dec., £110 9s, 8d ine .LL!‘) 195 Ld dee, £256 Is 1d, doe., £343 25, 6d
me  Totals  L£142,110 L4s 5, £103.215 68 11d

CHAPTER 11

1 76,703.102.468, 1LA91219, 1,150,308, 14,205,361, 7.178,169,6%4,
W), 4255, 22
208363, 125, 37.515,758, 9,851,310 (300 — 2 fumos), 5,050,582, 116,
131,816, T3, 868,000, 20,083, 61 875, 10,154,250, 843 75 (1 25 % 8
- 10), 434-375.
3 34765, 459, 10 101, 26783, 80311, 0023, 90,6845, 26-123,
1-6225, 84,375, 15,625, 156-25, ¢ 16625,
4. £11 12s 6d, £1,721 ls, £7.474 25 7d, £6,650 6s. 6., £1,065
135 03d, £25,201 165, 11d.
5. L1 (s 4d = £1).

6. 341 muloes,

¢

i 0,001,670



150 COMMERCIAL ARITHMETIC

11 cwt. 82 Ibs.

8. £53 6s.

9. 122 tons 12 ewl., 2 qrs,

10, £1 161 8d.

11, £8 15s. 6d. (Ist Jan, 1904, was o Friday).

12, 128 kg,

13, 168834, 341 83795,  35-70495807, 003282751, 181447,
66,769-92, 658-8697824,

14 £3,712 18s. 4d., £2,542 18« 6Gd, £570 8 T7d, £434 144, 14,
£1,195 58 9d. ; Total, £8,456 5s. 3d.

15 £707.430 10«

CHAPTER 111

1. 49,102, 1,051,546, 8 281, S837-25, 1 004166, ..., 0031233 . ..,
TA365,115,4, £39 0s. 6d, £7 198 Td, £3 17% 33d, £5 7s 0fd

2 BSHALES 172500, 43,725, 14457, 1,935, 0-0993, 0-0009455,
£10 Ws, 113d, THd, £197 08, 1d.

3 8.,

1.0 Is 0)d.

5 307,24 714,

6. 27 1bs,

7 144 books

8139,

(‘HAPTER 1V

I 3458, 1R O8, 60,6348, 9716, 0492

20 108-506.

3. 31-87642,

4. £5308, £3-670, £169-106, £0 409, £17-212, £1-965, £0-125,
£0-925, £0-193, £0-387, £49 583, £2-082.

5. £2.154166 . . ., £15-3125, £8-8604166 . . ., £9-8145833 . . .,
£14-35620833 .. , £1-420833 .., £2-815625, £7506-875, £834-525,
£7-725, £8,612-1833 ..,  £99.779166 . .., £6-7375, £304-59375,
€0-13020833 ., £0-3333 . . .., £0-7104166 . ., £0-2875,
£0-345833 .., £0-666 ., £245-60625, £0-01145833 .., £0 015104166 . .
(3. = 141f. == £0145, 3-625 + 6,000 = 000604166 . . .)
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6 £6 2 3d., £7 M4s 3}d., £3 4s. 107d,, 5s. HLd, £3,456 28 6d
ESL 18s 3d, £1 25 23d, £106 18s. 9d., £37 Gs 5id, £82 16s Lid, £9 2s
i, 480 1]d, 35d L 28 68d 2, 27d, 10s, 4. 91d., 128 Lid, T4 Bid
17s. 04d.

7 6411, 1230, 39-1431, 5287, -002, 74480, 11868, 70-11%,
141-615, 1471, 85649, 100-770, 120-348, 7539, 101-731, 3,023-738,
30-3992.

8  54-92, 207, 1643, 13-35, 10-989, 28,838-693, 2:5991, -000)05,
100-0000, -16, 121,932,631

9. 25-17, GO 5002, 005, 110 882, 014, 2 21, 74, 4233, 9.

100 1d, £2 12 3d., £1 0s. 4d, £66 9. 7d, 148 3d., 1s. 11d., 15s.
11 2 8d
12 8s 14d
13 s 3d.
14 £613 1s 5pd
15. £1,475-6666
44 2700

1,519-9366
45-5981

1,565-535H L1560 108, 9d.

16. £4,750

3325

4,417 b

309 225

4, 108275 = L4108 Hs 6,

17. €16 5% 10, £65 18s. 113d, £8 24 104d., 2. T4d.

CHAPTER V

1. £162 18s. 6d.
2. £3,452 13s. 104,
3. £289 18s. 4d,
4. £351 9. 41d.
5. £707 1s. 0}d

6. £152 15s.

7. £12 14s. 73d.

8. £584 4s. 3d.
£62 108

®
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[0 £1,400 13s

I £7 11s. 10d.

12, £646.

13, £6 6s. 6§d.

14 £109 5s. 4d

15 £125 bs. Hid

IO £6533 18s

17. £337 25 6d

18 £549 138 4d

19 £83 6. 8d

20 £689 10«

21 £h9 8y

22 €561 17s. 104d

23 £3,494 195 Tid

24, £56 128, THd

26, £331 s 2d

26.  6s 103d., £10 75 S3d, £1 Os. 4d, £4 195 2/d, £343 11s. 01d
27, LI8 4w, £2 25, L1 25 2d, £265 8 4, £51 25 8d.
28, 78, 6d., 108, 3d., £1 6. 3d, £2 25, £3 (08
29 £14 8. 113d

30.  £19 3s. 2d.

31, £62 15s. Hd.

32, £140 28, Tid.

33. £14 18+ 31d

34, £79 1b6s. 10d.

35. £ s d
15 11}

15 2}

1 15 6

12 43

3 9

2 9

36, €323 175 114d.
37. £112 9s. 5d.
38. £6 2s. 8d.

39, £2 13s. 4d.
40. id.

4. £51s. 7d., 23d.
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CHAPTER VI
8 horses,
11 mm.
£192.
£2 bs.
9 men.
£374 5
£59.
12 davs
£20 195 4d
£2 5s. Od
4 hrs 48 nun
£1719 7« 6d
L6t
£16 10s
1o
£12 118, 5d.
200 nun.

22 men.

g600 » 32 % 10 gosd
14 os.

360 men

105 10d

£3,750

23, 83d . 10
24, 94d.
£2,500,
£1,653 6s. 2d.

60 &
230 P — == 4
£236 x 5 %3 = £300.
£300 16s.

75 burners

«
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Tos
1os

I
2
©
o
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COMMERCLAL
CHAPTER VI

1 o
o 2o

nOo D50 D10 10 "0

A0, D50, 12400 by o 400,
SGILG w0 D)0 T o)1o o O
SOIEO, 200, 210, 22400, 1V 19,

L5 108, €2 17« 8d 100 €31 s Ad U os

ARTTHMETLC

1 T i 1 1 . 1
“ovr D Lga 1ooe 200 860 No0s 2008 0

10 20 =0 "
THIOG, 0650, 700, SO0
R
~1 0

On 1O, 8s 1d, 21,

)
3HT 664187, LT 193 1d 1.0 08 DHla, €15 b 6d, £702 48 10X, €13
8d
Rl £O1 168, €807 Ss T o 123 oo 11,023 3125, 979 02, £6,701
Od 0 L3DHOTH 9, 36421 T L7129 899 1, L780 4 21, £0.578
Heb L2420 108, Sd L L9109 Tw DA, L332.737 15 3d L, €030 25 Od
5 8,900
Y FR TSN
7. 230,
S 9T .
9 £3 15-
1, 20,
L P TP A
12 1,120 grams
13 2ARR 0 B0 0,
L 1722
15 8O,
16 810, I8TS; 79 19000 879 Cdoe o LLAT 9000 e,
17 £1,648
IS £143,960.
19 0290, 6359 G340,
200 £163 14s Sd
B £2,000
S0
1.920
1o
96
1.632
408
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22 €710 NS

20, 193,650

210 49, dec., 6639, inc

or 105 . o el . .

25 €90, i ot £10 L1005, €15 105 15, which must
equal mercase of carnmes: but difference of  enenmgs fraction

110 105 5 1 e 100
= — L] s - . S -

100 7 100 oo e T

CHAPTER VI
1 L1 O AN, 10 10s THd 49 8s Hhd L ul 2 3d, £35 os od,
L1517 3d €3 Hs 0d L €51 1Is ol
2 EATT Sy, £262 Bs 9d L £136 105, £1.710 T, £876 18, Td,
L9471 55 .
30 Ioe L I8 IS Td L €202 13 9d, Ta 1hd
{73 198 7d.
S LTB4T 29 10d
O 100 138 td
7 L1001 17« od
S A2E TS ody £10 I8s Sd L £30 1 od.
0 1620,
10 2890,
L1405 Od,
12 1500
15, 1.
TE O L12,826 Tds
15, £1 18 11d
16, £6 8s 11d

CHAPTER IX

boo2av prolit, 97,9, loss, 6039, profit, R0 Joss, 28, profit,
loss,

O

200 Bs Od, 93d L 40 138 Td., 4s 17dL, £1 Hs 24d

3. ds B 53, £1 8 5d, 2., 0ld, 10s 97,

4. £7 24 104 . 8s 4d, £5. 10s 24, T 21d.

D, £25 168, 8d., £1 1s. 104d., 18 3d, £5 5s., £1 Lls. 8d.
6. 48,1,00.

7. 449%,
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8 s 1d

9. Cost price los., sollng prico 175 Gd,
1o 22z0,

1. 56«

12, 43]0;

13, £4G8 15s., 63%,.
14. 10d., 4}9, profit
15, £25 108
16.  hs. 11d, 75d
17.  3}d., noarly
18, 3111°,

C‘ost Price -~ Lust, Price
N 95
100
1o loss discount
oo 38
I/ 10
\ Not Prion,
110 00 100
fraction - L

100 < 88 7 s
19, £128.
20. 2919, (buys at 90, sells at 120 x »1).

75 05 171
21, (.P. fruc = 0 ]
1 raction o = 00 40
N b 260
S.P. fraction o T 240
o S
© . profit. rate ]-%'I = ]6:‘;:‘3},
22 G0 por wrticle = £(40 4+ 10 4+ 330 X 1 s, 43d
= e 52 ) 100 S
. 1770 130 100 100
Reotail price per articlo = i3 d. x 100 X 0 X g

= 188, T4d.
Annual cost — £50 x 52 + 350 = £2,050,
Annual sales = £93125 x 5,200 = £4,8425.

88
iw = £4,260°960.
. '+ Amount received = £4,260'96 x LAJ = £4, 18.

100
.. Total profits = £1,268.

Cash = £4,842:5 x
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23 Gs. 6d
0]
24 st CoPooper 1h bl A Jlj)q = bl .,
Snd (P per 1h ERTIIN

12
D, _— o O O
Profit 1 or 27 %

25 £1 s sd
26 w17e

S 0
27 330 1hs
U8 U050,

200 £9 hs lod.
30 ugro

31 L1652 v 8,
32 5Hoo Ihs

RE TN

34 L1 6d
35 1d cach

360 4
371630,

38 st by 1Is.
39, £ 0s. 7.
40, 940,

11 £5,020.

22, 0,9

43, 24 0d

CHAPTER X

id., £10 175, 13d, £8 15s, £312 105,

i5., £10 45, Gd., £128 Y8, 3d., £2 19s. 1d., £257 3s. 4d.

(

4 £1,085 8s. 9d.
5 £1 128 7d

i} 22 18, L.

7. £113 13w,

K, £289 1% Gd.
9. £4 14, 8d.
10.  £3 10s. 6d.

I £22 105, £4 135, 94, £15]1 35, £21 18n.. £208 15, 4d
O £ U, £F Is, £2 e 10d, £9 28, £18 17s. 1d, £18 10s. 4d.,

157

3. £1 10s. 4d., £2 8 1d, £5 0s. 2d, £8 125 6d, £14 16s. 2d.,
1
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I £33 2s. 7.
12, £15 158, 4d.

13 Bulunces I Days Troducts.
Jan ] £250 6 3 | 4 1000
» 1 245 6 3 | 21 5145
. 25 255 18 9+ 2 | 512
w27 248 8 9 11 | 27
Fob, 7 273 14 9 25 ) 6850
March 3 257 18 11 56 14448
April 28 331 57 12 3972
May 10 314 5 7T | 35 L0990
Junoe 14 239 0 7 16 3824

s 30 It 3.7 9 | 4046 x5
July 1 Bal £235 12 10| | 9.4735
8245
825
82
3 389

s

14 £74 10s. 1d

CHAPTER X1

1. L1061 4s. 2d
2. L5612 s, Ll

3 £2.224 1s

4 £3,651 Vs Td.
5 £621 13s. 5d.

6 £14,060 8s.

7. L787 Os. 1d.

8. £395 1bs 11l
0. £12,762 168, $d.
10, £4,194 2. 104
T1, £876 19s. 8d.
12, £106 5s. 10d.

13, £7,132 5s. 9d

14 £1,529 16s. 4d.
15 £1,137 18s. 3d.
16, £21,275 3s. L.
17. £611 Os. 3d.

18, £657 19s. 1d.
The Interest is obtainod by subtracting principals from answers 1-18,
19. £25 6s, 9d.



COMMERCIAL ARITHMETIC

20. £12 12s,

21, £1.324 18,

22 £646 10s hd
23, £ 12s Ad

24, £179 11s 9d.
25, 1,093 per 1,000,
26 £4,255 158, 1d.
27. 50945 o
28 £56 11s. bd
29, 324,163

30 £3,936 12s

0

31. £
160,000
4 8,000
. 168,000
- 40,121 8917
122,878 1083
+ 6,143 904
129,022 0137
— 45,121 BOIT
83,900 122
+ 4.]&_).")__()(_'_]
88,005 1285
- 45,121 8917
42,973 23614
+ 2,148 6618
45,121 8982
45,121 8917
CHAPTER XTI
T 38%, 69, 1209%, 4%, 3%,
2 3% 7% 3190 24 %, 4%,
3. b years, 2} months, 34 yvears, 24 days, 8 inonths.
4. £1,022,
5. £100,
G.  £198 0s. 8d.
7. £97 1s 9d.
8. £750 0s. hd.
9. £221 158 10d.

£225

-—
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11 £4,526 13s 4.

12 a2

13, 3-399%, (tnhmg nt to 11Hh Mareh of followimg year).
4 419,

15, 696,00,

16 £75.
17, 1240,
18, £671 Hs.
19, £450.

20, £505 195 1d.

21 £600 13 3d , L7563 98 0d, L1 006 635 S, L£961 THs (L£328 i 1d
22 30lH.. O,

23, £8 Iis. 7d

S0 €453 19s 6d

25 £12, £758 8s 0d

26, £845 105 3d.

27 L5632 10x, 6100 (assimmng that £500 15 horrowed cach time),
or £333 5s 10d , 6 638 . 9, (ff mterest s borrowed as well)

98 288...0

CHAPTER NI

1. 78, 1566, 234, 312,

2.0 2,197, 2,197, 8,788, 15,374,

3. £426 13s. dd., £293 68 8d.

42090, 3,105, 4120,

5. £170, 2250, £325

6. £120, 230, £60

780, 1~ 72

S Bl 4 0, £2 178 0.

9. £100, £150, £450,
10, 152, 171, 361.

L1 £70 65 3d, £134 65, G, £35 48, 9d, £40 25 G, 41d.
12 €11 11w, £13 s, £21 96,

10 £51 8s Od., £34 5. 10d, £23 145 44,
11 0 roceives £1 Gs. 1d.

15 5H.2

16, # Tbs.



17.
18.

19
1t 18 to

20
21,
22,
BA

24

LIS 1B
xS X0

o

30,

1.
2.
3.
4.
b.
6.
£15 14s.

T
s, 2

COMMERCIAL  ARTTHMETIC

1894 ...9%.
5: 8.

161

8 of o pint oxtra water (at first acid - | pint: after addition

be %, of water .. total of water oy B pts )
188,
£36 108 4., £2,19]
3139, 4%,
£300 25 6d, £274 8, £308 145,
£600, £600, £540, £360.
L260 174 dd, £339 28 8]
£350, £150
408., T1s S,
88 grs. and 2 grs.
467, 467, 836,
£3,800, £1,200,
RN
1 One wsolution is 1:2:6:71:). 1. One  solution

HR N N

£1.054, £2,076.

£363, £272 51, £190 T1s. 6d.
o p

£2,600 Os, 1d.

ald.

17 oz, £7 195,

CHAPTER XTIV

4,900, 604, 1,755, 1,568, 2,240, 318, 98, 1,528

435, 5L, 1578, 14, 20, 3,8, 1, 189, .
1,605, 3,7541, 3,202, 126,720, 304, 487, 4,680, 1,345,940,
4475, 1047, 8817, 3,520, 83, 1319, 130, 87.3871]

is

10,980, 4,544, 750, 361,1024, 21,376, 4,143}, 118, 25,3203, 77,106
£16 158, 11d, £7 11w, 3d, £1 108, 5d.. £811 18x. 5id., £4 19s.,

104d., £2 1s Rd., £4 3s. 23d, £26 168, 10d , £31 14s. Gd.

£38, £1134, £13, £67,, £411, £1.62048, £1163, £1144%, £84627,,

361s., 53s., 12018, 832s., 32,407%s., 2,38748, 22108, 16,9233

K.,

8565d., 2,835d., 66d., 1,552d., 9,084d., 388,8883d., 28,050d., 2,662d.,
203,0804d.

8.

5t 9c 1 qgr 26 1bs
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9. £1 9s. 93d.

10, 945 sq ft. 15 sq. in.
T 133, 1,995, 7,600, 10 26256, 123, Y, ARG, 13}
[ A AN

I3, 15 yds, 45 ydds.

4. 25bholp lg

1h 357,120

16, 42) sq. yds., Ho% yds
17 62]

180 2,220,

19 11,

20, 1!

21 076, £2 Ha,

22 g1 s O

23, 121 1hs,

21, +5m

25, 132,108

26, 194t 61n

27, <3042 cu, ft

28 17 ewt.

20 LOOS s T, €1 165,
30, 3381t 4.

31 £77 3s 6d

32, 46.

33, 279,002

34, £0 19, 9d.

35, 11 precos, 16s 0%d.
36 130

37, 420,000

CITAPTIFR XV
1. 13-08 ke
2. 616,
3. 208,
4 £135 1ls. 6d
6. 360 grans,
6. 3K,



COMMERCIAL ARITHMETIC 163

7. 70 cents.
8. 25 min.
9. 2,915 metres.
10. 12s.
11. 10-7584.
12, 53 cm.
13, 5s. 53d.

14, 259,
15.  370.
16. 50 cm.

17. 5,346.

18. 1,202,

19. 4163 days.
20. 06l12.

21. 5.
22, 9.
23. 1.02.

24, 1,033-466, 438-539, 109-088, 13,150-714, 7-219, 3,280-843
25 64008, 80-47, 114:30, 2169, B1-72, 73-81, 92:51, 22.40, 40-46,
34-52, 7-43.
20 36, 1,775, 207, 30, 1, 195, 1,034.

<

27. 156}
928, 420,000,
2. 114 cm.
30. 1 fr. 80,
31. 325,

32, 145,

33. 1,200 c.c.

34, 191-52.

35. 157 frs. 24.

36. 44 frs, 32

37. 1,841 millions.

38.  756-60, 22,992-32, 237-84, 2254, 1576, 594-46, 25,220,
£793 Os. 53d., £7 5s. 61d., £1569 O 4id., £25 2s. 3}d, £1,795 38. 04,

39, 8 crores 23 lnes 10,900 rupees, 65 lacs.

40, £5 28, 23d

41, £6,666 13s. 4.



THE END
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