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PREFACE

The Cambridge Intermediate Mathematics series, consisting of
text-books in Arithmetic, Algebra and Geometry, each in two
parts, has been designed to meet the needs of pupils in the newly
organised Modern Schools and Senior Classes recommended by
the Hadow Report.

“The first work of teachers and administrators is,” to use the
words of The New Prospect in Education, just published by the
Board of Education, “to think out their goal, feeling their way
towards an appropriate curriculum.” It is impossible to predict
with any certainty the form which the curriculum will ultimately
take; indeced, it is improbable that any such limitations as are
imposed upon the Secondary School can ever be applied to the
diversified types of senior schools which are about to spring up.
But probably all are agreed that these schools must not become
“an anacmic reflection of the present Secondary School.”

AriTHMETIC, PART I is intended to provide a complete course
in arithmetic for the average non-selective sentor school. Whilst
not based on the syllabuses of existing examining bodies, it will
probably be found to cover the requirements of any examination
which pupils in these schools are likely to take. This book, with
Parr IT, should supply all that is required for a pass in the usual
School Certificate examinations, or for any Central School Certi-
ficate examination which may later be instituted In addition,
these books will be suitable for use in Kvening Institutes,

It will be noticed that most of the cxcreises in Part I are in
thize sections, («), (b) and (c). The answers to questions in
section (a) are intended to be written down without any working
on paper by the brighter pupils, and with the minimum of working
by the others. The cxercises in section () are of a more or less
mechanical nature, whilst those in scction (c¢) consist of applica-
tions of the rules lcarnt. This feature should make the book
particularly uscful in the ordinary serior school, aven for pupils
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on the “slow side”; there is ample material for all grades of in-
telligence, and even the brighter pupils may, with advantage, be
required to work a proportion of each section. A further feature,
which will be found in all the books of this series, is the inter-
polation of series of sectional revision exercises, which will enable
the teacher to ensure that the back work is not forgotten.

For permission to make use of examples from numerous ex-
amination papers and to reprint others in full, I am indebted to
the courtesy of the Oxford Local Examinations Delegacy, the
Cambridge Local Examinations Syndicate, the Examinations
Board of the National Union of Teachers, the Royal Society of
Arts, the London Chamber of Commerce, the East Midland
Educational Union (E.M.E.U.), the Union of Educational Insti-
tutions and the Union of Lancashire and Cheshire Institutes.
Special attention is directed to the first papers set in the Royal
Society of Arts Junior Schools Certificate Examination and in
the E.M.E.U. Central Schools Examinations, both instituted in
1927; copies of these papers will be found at the end of the book.
I am also indebted to Mr. A. C. P. Handover for his invaluable
assistance in obtaining solutions to the numerous examples.

H.J. L
September 1928
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ARITHMETIC

REVISION OF THE FOUR RULES—NUMBER

1. Notation.

The system of notation used in England, namely the Arabic
system, consists in the use of the 10 symbols or viGITs 0,1, 2, 3,
4,5,6,7,8,9.

The value of each di%it is fixed by means of its position with
respect to the UNIT, each digit having a value ten times as great
as that of the same digit one place to the right, and one-tenth
of that of the same digit one place to the left; e.g.

Hundreds Tens Units
1 1 1
1 hundred is 10 times 1 ten; 1 ten is 10 times 1 unit. In the
-same way 5 hundreds are 10 times 5 tens; 5 tens are ten times
5 units.

The expression of large numbers in words or in figures will
present no ditficulty if it is realised that just as there are units,
tens of units and hundreds of units, so there are units of thousands,
tens of thousands and hundreds of thousands, and also units of
millions, tens of millions and hundreds of millions.

Take the number 513964872, which uses 9 of the 10 digits.
These can be divided, and often are so divided, into groups of
three figures by means of commas, starting from the right:

513,964,872.
Here we have:
H T U
Mallions group 5 1 3 H. T andu. of Millions
Thousands gronp 9 6 4 H T and U. of Thousands
Unats group 8 T 2 H.T and Units.
Ex. 1. Write in words 19870005.
Divide into groups by commas; 19,870,005,
The three groups are:
19 millions
870 thousands
5 units.

The number is, therefore, nineteen million eight hundred and
seventy thousand and five.

LARI I



2 NOTATION

Ex. 2. Write in figures eighty million two hundred and six
thousand and seventeen.

The three groups are:
80 millions
206 thousands
17 units.

And since the thousands and units groups must be complete,
each with three figures arranged according to place value, we get:

80,206,017.

2. The Roman System.

In the Roman system the first ten numbers are written as
follows: 1, 11, 111, 1V, V, VI, VII, V1IJ, 1X, X.

Numbers from 11 to 20 are formed by placing X in front of
the above numerals: XI, XII, X111, X1V, ete.

In the same way numbers from 21 to 29 are formed by pre-
fixing XX, and those from 31 to 39 by prefixing XxXX.

40, 50, 60, ete. are written in the forms:
XL, L, LX, LXX, LXXX, XC, C;

41 to 49, 51 to 59, ete., by placing these before the numerals
I to IX, and 200, 300, 400, etc. in the forms:

CC, CCC, €D, D, DC, DCC, DCCC, CM, M.
On examination of the above it will be seen that
(a) 1 placed before v or X signifies that 1 is to be taken from
5 or 10,
®) x pllgced before L or ¢ that 10 is to be taken from 50
or 100;

(¢) and c placed before D or M that 100 is to be taken from
500 or 1000.
Ex. 1. Write in Roman numerals the date 1739.
Here we have 1000, 500, 200, 30, 9.
.*. MDCCXXXIX.

Ex. 2. Write in the ordinary notation MDCVIIL
M =1000, o =500, c= 100, viir=8.
.+, 1608,



THE FOUR RULES— NUMBER 3

3. Addition.
Hints for the addition of long columns and rows:

1. Test answers by adding from top to bottom as well as from
bottom to top, or from left to right as well as from right to left.

2. Careful arrangement of columns according to place value
will help to avoid confusion.

3. When long columns are being added it may be advisable
to write down the carrying figure as a check in revision.

4. Subtraction. Complementary Addition,or the “Shop” Method.
59,200
38,764
20,436
It may be a good plan to practise the complementary addition
method, since 1t is the method always used 1n giving change.
Here we say:
4 and 6 make 10. Put down 6 and “carry” 1.
7 and 3 make 10. Put down 3 and “carry” 1.
8 and 4 make 12. Put down 4 and “carry” 1.
9 and O make 9. Put down 0. There is no carrying figure.
3 and 2 make 5. Put down 2.

The various complementary additions are emphasised in the
mind whilst writing them down.

5. Multiplication.

5678 x 275.
Always multiply by the figure of highest value first.

5673 or 5678
275 275

1135600 11356

397460 39746

28390 28390
1561450 1561450

1-2
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6. Division.
Ex. 1. 562875 <1408
399
1408)562875
4224
14047
12672

13755 Answer 399, and 1083 over
12672 or 399, remainder 1083

1083 or 3991952,

Note: 1408 must be divided into 5628 and the partial quotient
is 3. Place the 3 over the last of these figures. It will then be
clear that two other figures must follow in the quotient,

Ex. 2. 841825+ 276

3050
276)841825
828

1382
1380

25 Answer 30504%;.

Note: Placing the 3 of the quotient over the 1 indicates that
there will be three other figures in the quotient. 138 is not
divisible by 276 and hence a 0 must be put over the 8. Similarly
we place a 0 over the 5.

Ex. 3. Find the average of 86, 72, 105, 0, 73.
Total = 336
No. of terms =5
Average = 67%.
7. Short Methods, etc.

(a) To multiply by 25 add two 0’s and divide by 4, since
25 =100 ~4. To multiply by 1256 add three 0’s and
divide by 8.

(b) To divide by 25 multiply the number by 4 and divide

by 100. To divide by 125 multiply by 8 and divide by
1000.
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(¢) A number is divisible by 3 or 9 respectively if the sum
of the digits is divisible by 3 or 9.
(d) A number is divisible by 4 if the number composed of

the last two digits is divisible by 4, and by 8 if the
number composed of the last three digits is divisible by 8.

(e) Note that (25)2 or 252 means 25 x 25; (172 =17 x 17 x
17 ete.

EXERCISE 1 (a). MENTAL.
Write in figures:
1. Two hundred and four thousand one hundred and sixteen.
2. Three hundred and ten thousand and sixty-four.

3. One hundred and eighteen thousand seven hundred.
4. Two million four hundred thousand and sixteen.
5. Forty-five million seventy thousand and fifty-six.
Express in words:
6. 25,018. 7. 460,308. 8. 1,256,304.
9. 50,506,040. 10. 279,260,305,
Write in ordinary notation:
11. xix. 12, xviIL 13. cxxvL
14. ccxxi 15. Xurv. 16. MDCCCXIV.
17. mcxL. 18. MDCXXVIIL

Write down the answers to:
19. 2516 + 364 + 2706 + 85,006 + 9.
20. 25,184 + 15,060 + 179,054 + 4685.
21. 50,016 — 47,018, 22. 30,000 —15,183.
23. 20,000 — (564 + 15,168 + 1675 + 83).
24. 5687 x 9. 25. 72364 x 8. 26. 50,057 x 11.
27. 5438 = 8. 28. 37,062 -12.  29. 56,157 = 5.
30. 364 x 25. 31. 5613 x 25. 32. 257 x 125,
33. 564 x 125. 34. 13,250 = 25. 35. 13,375 + 125.

36. Is the number 567,156 divisible by 3, 4, 8,9? Write « yes”
or “no” for each divisor.
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Add the following:

EXERCISE 1 (b).

1. 3,564,207 2. 5,786,302 3. 477385
45,169 56,192 9
9,387 567,348 1,579

46 99 357,168
2,786 158 4732
103,572 67,365 5,487,329

4. 563,187 5. 2,837,694 6. 56
8,509 578,365 279
56,549 4,392,807 35,397

1,576,529 903,593 259,406
87,328 85,467 85
7,497 937 5,369,587
Subtract:
7. 50,408 8. 148,302 9. 408,004
27,397 79,197 29,759
10. 203,203 11. 1,202,367 12, 3,000,000
106,706 857,469 1,287,209

13. 5643 x 207.
16. 2853 x T x 6 x5. 17. Bx3 x 9x4615.
19. 92,875 + 331. 20. 412,008 = 732.

22. 1,596,854 + 38,672.
24. 3,872,000 < 55,105.

14. 2705 x 350. 15. 4792 x 187
18. 7564 x 1009.
21. 307,064 +139.
23. 2,512,375 + 7625.

2b. 8,236,709 + 85,496.

EXERCISE 1 (c).

1. How long, to the nearest minute, would it take for 21,156
people to pass the turnstiles of a football field, if each of 16 turn-
stiles admits 53 a minute?

2. A book has 128 pages. Each page has, on an average,
35 lines, and the average number of words per line is 14. How
many words are there in the book? '

3. How mauy minutes are there in a leap year?
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4. By how much is thirty-five thousand two hundred and five
short of a quarter of a million?

5. Which is greater, and by how much, the cube of 37 or the
squareof 242? [37 cubed =37 x 37 x 37; 242squared = 242 x 242.]

6. How many inches are there in a quarter of a mile?

7. In 1913 the total consumption of potatoes in the United
Kingdom was 74 million tons. If the population was estimated
at 46 million, find to the nearest pound the average number of
pounds of potatoes consumed per head for the year.

8 What number is as much greater than 136,594 as 598,142
is less than 739,4752

9. In a certain year the population of a town was 135,000.
During the next twelvemonths the birth-rate was 21 per thousand
and the death-rate 13 per thousand. Estimate the population at
the end of the twelve months.

10. Find to the nearest unit the result of dividing 473,265 by
BxTx6xbx4x3x2.

11. If |7, which is called factorial 7,means 7 x 6 x 5 x 4 x 3 x 2,
find its value.

12. The analysis of a Bank’s weekly returns for 4 weeks is as
follows:

; Total deposits
Public Other Bank post
Date deposits deposits bulls and bl?i,l]ll; post
£ £ £ £
17th Nov. | 20,482,486 | 100,217,687 3135 120,703,308
24th Nov. | 23,808,076 | 100,826,331 3316 124,637,723
1st Dec. 9,191,372 | 117,827,262 2234 x
8th Dec. 8,805,603 | 111,585,201 2253 Yy

Iind the fipures for the spaces marked z and y.

13. Find the average of £3,303,382, £3,792,206, £2,132,857,
£1,756,993, £1,759,272.

14. A certain firm pays out £257 weekly and the average
weekly takings are £513. What are the net profits for 10 years?

15. Divide £1,596,200 between three persons so that the first

has £50,000 more than the second and the second £49,500 more
than the third.
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MONEY, REVISION OF THE FOUR

RULES AND «“REDUCTION”

8. Multiplication.
Ex. 1. £151. 17s. 53d. x 463.

Step 1.

Step 2.

Step 3.

Step 4.

£ s. d. N2
151 17 ) 2
463

70317 3 2 2 or £70,317. 3s. 24d.

404 212 231 926
46300 4630 2315

23150 3241 2546
463 8083

70317

Mulsiply farthings by 463, i.e. 463 x 2, or 926. Divide
by 4 to bring to pence; 231d. and 2 farthings over.
Put up 2 farthings in the answer line and 231 pence in
the pence column below the line.

Multiply 5d. by 463, 1.e. 463 x 5, or 2315. Put below
231 pence and add. Bring 2546 pence to shillings, put
remainder 2 pence in the answer line and 212 shillings
in the shillings column below the line.

For the shillings column multiply 463 first by 10 and
then by 7, and proceed as before, bringing up 3s.
remainder to the answer line.

For the £s column multiply 463 by 100, 50 and 1 in
succession. Bring up the £s to the answer line.

9. Division—Sharing.
Ex. 2. £27306. 15s. 23d. + 753.

£ s. d. f
36 b 3 1
753)27306 15 2 2
2259 3960 2520 1052

4716 3975 2522 1054
4518 3765 2259 753

198 210 263 301

Answer. £36. 5s. 3}d. Remainder 301 farthing..
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10. Downward “Reduction.”
Ex. 3. Bring £153. 7s. 63d. to half-pence.

() Ordinary Method.

£ s d.
153 7 6}
_20
3067

12
36810

2

73621 half-pence.

() Column Method.
£ s. d. hp.

153 7 6 1
3060 36804 173620

3067 36810 73621 half-pence.
11. Upward “Reduction.”
Ex. 4. Bring 29,765 farthings to £ s. d.
429765
12| 7441d. Rem. 1f.
20| 620s. Rem. 1d.  £31. 0s. 11d.
£31. Rem. Os.
12. Division—Measuring.

Ex. 5. How many times is 10s. 6}d. contained in £21. 10s. 5d.
and how much is left undivided?

£21. 10s. bd. 10s. 64d.
20 12
430 126
12 2
5165 253 half-pence.
9 =2
10330 half-pence
253)10330(40
1012
210

40 times and 210 half-pence, or 8s. 9d. left undivided.
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13. Subtraction. The “Shop’” Method.

Ex.6. £ s d. 4d. and §d. make 1}d. Carry 1d.
15 7 4% 6d. and 10d. make 1s. 4d. Carry ls.
2 19 b} 20s. and Ts. make £1. 7s. Carry £1.

£12 7 10} 3 and 12 make 15.

DO DD DO DO DO e e e e e
© T WO N O

© 0N D ;s o

EXERCISE 2 (a). MENTAL.

. £3. 7s. 10d. + £1. 15s. T3d. + £29. 13s. T1d.

£2501. 7s. 83d. + £1426. 17s. 91d. + 10s. 63d.

. £501. 15s. Tid. + £138. 14s. 113d. + £95. 15s. 7d.
. £2016. 12s. T4d. + £1589. 13s. 91d.
. £1000 — £49. 12s. 71d.

£52,105. 1s. 9d. — £29,468. 15s. 10d.

£15,104. 13s. 8d. — £2598. 15s.

£20,000 — £15,684. 17s. 93d.

£45. 17s. 61d. x 8.

. £156. 15s. 10}d. x 9.

17s. 113d. x 12.
12s. 13d. x 960.

. £251. 2s. 5d. = 11.

. £20,000 = 7.

. Bring 10s. 53d. to pence.
. 279 shillings to £s and s.
. 297 pence to £ s. d.

. 165 pence to s. and d.

. 1s. 11§d. to farthings.

10.
12.
14.
16.
18.
20.
22.
24.
26.
28.
30.

9d.

£201. 12s. 93d. x 7.
£3056. 17s. x 20.

£1. 3s. 4d. x 240.

£46. 15s. 9d. + 6.

£3405 + 9.

£1564. 12s. Td. + 20.

97 farthings to s. and d.
965 farthings to £ s. d.
2416 pence to £ s. d.

86 farthings to s. and d.
19s. 11d. to pence.
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EXERCISE 2 (b).
1. Add 2. Add. 3. Subtract.
£ s d £ s d £ s d
25,162 13 b5} 23,087 12 b5} 3016 12 5%
8,086 12 6} 62 3 10} 879 11 5%
885 5 2 4837 14 9
1,326 13 93 21,106 2 7%
42856 18 8 85 17 114 4. £ s. d.
9308 0 3% 9 2 8 55200 0 O
27T 511 2,564 12 b} 17651 18 b1
516 17 10} 865 17 10}
1,369 2 8% 8 9 0
72 12 03 12 92 5. £ s d
50,000 2 1}
48760 12 53
6. £251. Ts. 103d. x208. 7. £95. 12s. 28d. x 579.
8. £12,306. 12s. 6d. x 93. 9. £15599. 17s. 5d. x 83.
10. £5625. 13s. bd. =+ 38. 11. £25165. 0s. 0d. = 271.

12. £15,642. 15s. 11d.+2908. 13. £30,000 < 7691.
14. Bring £17. 11s. 7d. to half-pence.
15. Bring 29,876 pence to £ s. d.

EXERCISE 2 (c).

1. What is tne average of £2564. 10s. 9d., £15,463. 18s. 6d.,
and £15,493. 16s. 3d.?

2. Find the cost of 135 trucks of coal, each containing 12 tons
at £1. 15s. 6d. a ton.

3. A man’s monthly salary is £35. 17s. 6d., and he saves on
an average 2 shillings a day. What is his average daily ex-
penditure in a leap year to the nearest penny?
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4. The schools of a certain district consist of 121 departments,
with an average of 7 classes of 40 scholars each. It 3s. 6d. per
head is allowed per annuin for books and apparatus, £5. bs. per
department for school libraries and £55 per class for furniture,
what is the total cost of these items in the first year?

5. By how much, to the nearcst shilling, does £56.152 + 147
exceed £58,349 + 1892

6. Three brothers own a number of houses. A4 owns 5 houses
worth £575 each, B 4 houses worth £469 each and C 8 houses
worth £738 each. They agree to scll the houses and divide the
proceeds equally. If the houses all sell at these reserve prices,
what will cach receive?

7. An employer pays each weck 351 men and 105 boys. If
each man reccives £4. 10s. 6d. and the total cheque for the
week’s salary bill amounts to £1695. 18s. 0d., what does each boy
receive, assuming they are all paid equally?

8. How many times is the result of dividing £157. 17s. 10d.
by 43 to the nearest penny contained in £7256. 14s. 3d., and how
much is left undivided?
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REVISION OF WEIGHTS AND MEASURES

14. The “column” methods used for money sums can also be
utilised for weights and measures.
Ex. 1. 2 ton 15 cwt. 3 qr. 2 lb. x 287.
T. H Q D
2 15 3 2
287
800 b 1 14

226 220 20 574
574 2570 861
800 1435 g
4525
800 ton 5 cwt. 1 qr. 14 1b.
Ex. 2. 3 ml 5 fur. 3 ch. 5 yd. 2 ft. + 86.

M. F. C. Y. Fr.
3 9 0
8)3 5 3 5 2
24 290 703
29 293 775 5

258 174

35 1

3 ch. 9 yd. 07 ft.

Ex. 3. Bring 15 gall. 3 qt. 1} pt. to half-pints.
gall.  qt. pt.  h.-pts.
15 3 1 1
6 12 254
63 127 255 half-pints.
Ex. 4. 53 gall. 3 gt. 1 pt. + 2 qt. 1} pt.
212 430

215 431 862 half-pints.
2 qt. 1% pt. = 11 half-pints.
862 + 11 =78 times and 4 half-pints, or 2 pints undivided.
Learn:
1 cubic foot of water weighs 1000 oz. or 624 Ib.
1 gallon of water weighs 10 Ib.
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AVERAGES

15. The average of a series of numbers or quantities is easy to find.
It is simply the result of dividing the sum of the terms by the
number of terms.

The position is slightly complicated if there are several sets of
each number or quantity; but this difficulty is reduced if it is
realised that these numbers orquantities might have been written
out at length:

e.g. If 3 men receive 2s. and 4 receive 2s. 6d., the series is

285 2s.5 2s.; 2s. 6d.; 2s. 6d.; 2s. 6d.; 2s. 6d.

24+2+2+24+2%+24+ 2}

7

But this is the same as &M%

7
This principle is frequently used:

The average is therefore shillings.

Ex. 1. A train travels for 3 hours at 20 miles an hour, 4 hours
at 25 miles an hour and 2 hours at 10 miles an hour. What is the
average rate during the whole time?

In 3hrs. 60 miles
4 hrs. 100 ,,
2 hrs. 20
In a total of 9 hours the train travels 180 miles.
The average rate is 20 miles an hour.

Ex. 2. 5 pupils score full marks, 100, in an examination paper,
one scores 75, two score 36 and one fails to obtain any marks. What
is the average for the whole?

5 obtain 100 each. Total 500

1 75 75
2 36 72
1 0 0

.*. 9 pupils score 647.
Average is 71§ per candidate.



WEIGHTS AND MEASURES 15

Ex. 3. Ibuyb articles costing 2s. 9d. each, 8 costing bs. 2d. each,
and 4 costing 5s. 0d. 2ach. Another person buys the same number
of articles and pays the same total bill, but all the articles were
of the same value. What was that value?

N o @

© o

11.
12.

13.

A

‘co

15.
17.
18.

19.
20.

bat 2s.9d.=  13s. 9d.
8 at Bs. 2d. = £2. 1s. 4d.
4 at 5s. 0d. = £1. 0s. Od.
.*. 17 cost £3. 15s. 1d.
Average = 4s. bd.

EXERCISE 3 (a). MENTAL.
Give the number of half-pints in 5% gall.
Bring 257 pints to gallons and pints.
How many gallons are there in 35 bushels?

. 11b. 15 oz. x 16. 5. Bring ¢ mile to yards.

. How many Ib. are there in a quarter of a ton?

What is the weight of 25 gallons of a liquid twice as heavy
as water?

. What is the capacity of 75 Ib. of water?
. Find the weight of 6} cub. ft. of water in ounces.

10.

What is the volume of 10 oz. of water in cub. in., if
1 cub. ft. = 1728 cub. in.?

How many chains are there in half a mile?

How many days are there in the last three months of the
year?

Express 3} inches x 36 in yards.

Change 88 yards a minute to miles per hour.

Reduce 512 drams to lb. 16. Bring 1} ewt. to Ib.
How many inches are there in 1} yards?

How many days are there altogether in the four successive
Februaries, 1920, 1921, 1922, 1923?

Bring 2} ton to cwt.
How many yards are there in 2} ch.?
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EXERCISE 38 (0). -

Arrange in columns and add:
1. 3ton15cewt. 731b.;4 ton 13 ewt. 19 1b.;15 ton 2 cwt. 59 1b.;
3 ton 17 1b.
2. 155 ml. 3 fur. 8ch.; 5 fur. 6 ch.; 73 ml. 4ch.; 210 ml. 5 fur.
3. 8gall.2qt. 1 pt.; 1 gall. 1 pt.; 5 gall. 3qt.; 2 gall. 1 pt.
4. 25 cwt. 2qr. T1b.; 15cwt. 151b.; 1 qr. 91b.; 25 ewt. 17 1b.
Arrange in columns and find the difference between:
15 ton and 10 ton 3 cwt. 2 qr.
139 ton and 127 ton 17 cwt. 5 st.
1 ml. and 3 fur. 3 ch. 3 yd.
2 fur. 105 yd. and 1 fur. 219 yd.
3 gall. 1 pt. and 4 gall. 1 qt.
10. 5 bushels 2 qt. and 1 bushel 1 gall.
Multiply:
11. 3 ton 4 cwt. 1 qr. x 56. 12. x 63.
13. 3yd. 2ft. 11in. x 72. 14. x103.
15. 2 qt. 1 pt. x 240 (to gall.). 16. x 217.
17. 1 acre 275 sq. yd. x 35. 18. x 55.
Divide:
19. 4 ton 13 cwt. 21b. by 81. 20. By 56.
21. 42 ml. 1 fur. 3 ch. by 64. 22. By 162.
23. 1acre 1569 sq. yd. 4 sq. ft. by 19.  24. By 159.
Change:
25. 3 ton 4 cwt. 2 1b. to lbs.
26. 1cwt. 1qr. 17 Ib. to ounces.
27. 15 gall. 3 gt. 1 pt. to half-pints.
28. 2 ml. 3 fur. to yds.
29. 5wk. 2dy. 15 hr. to hrs.
30. 5ac. 2719 sq. yd. 3 sq. ft. to sq. ft.
31. 42895 1b. to tons and lbs.
32. 17965 feet upwards to miles, yards, feet.

W PN o
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EXERCISE 3 (c).

1. How many times can 3 yd. 2 ft. 1 in. be cut from a length
of wire a quarter of a mile long?

2. How many miles are travelled in 5 hr. 20 min. at the rate
of 18% ml. an hour?

3. Find in the shortest way the total weight of 224 sacks of
cement, each weighing 2 ewt. 3 qr. 21 lb.

4. A man takes 110 strides in walking 100 yards. He walks
along the sides of a rectangular field, taking 176 strides for each
of the long sides and 121 strides for each of the short ones. Find
the dimensions of the sides.

5. Express 16} gall. as litres, being given that 100 litres =
176 pints.

6. The average weight of 10 packages is 10 1b. 2 oz. Six
packages arc added, and the average weight is now 20 1b. Find
the average weight of the six added packages.

7. A rectangular field is surrounded by a fence 456 yards
long, and one of the sides mcasures 108 yards. Find the length
of the adjacent side.

8. The number of customers served each hour between 9 a.m.
and 4 p.m. in a certain restaurant were: 9-10, 18; 10-11, 10;
11-12, 20; 12-1, 60; 1-2, 55; 2—3, 20; 3-4, 13. Find the aver-
age number served per hour.

9. In an office certain clerks receive £5 per week, four times
as many receive £4. 10s. per week, and ten times as many re-
ceive £2. 10s. per weck. What is the average weekly wage per
man?

10. A man cycled 50 miles one day, 27 the next, 35 the 3rd,
48 the 4th, and 52 the 5th. How many miles did he travel on
the sixth day if his average for the 6 days was 46 miles?

LARI 2
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DECIMALS

ADDITION AND SUBTRACTION. THE METRIC SYSTEM.

16. Place Values.

Consider the number 111. The value of each digit is ten
times that of the one which follows, and one-tenth of the one
which precedes it.

We can therefore continue such a series as follows:

111 75 155 1o'so Tobos Cte.
but such an arrangement would be too cumbersome, and hence
we continue the digits as far as the unit figure but place a dot,
known as the decimal point, after the last unit figure and before
the first figure with a fractional value, thus:
111-1111 ete.
Each figure in such a quantity has therefore a place value;
e.g. in the quantity 25-379,
The figure 2 signifies 20, or 2 tens,

5 5 units,
3 o
7
7 100
9
9 T000"

It is clear, too, that a decimal fraction such as *37 can be brought
to an equivalent vulgar fraction with a power of ten for the
denominator,

°37 = '13676.

The decimal system is largely used in scientific calculations,
and it forms the basis of the systems of weights and meastres
used in most countries except our own.

17. Metric System.

The Metric System of weights and measures and of money is
a decimal system, each place value, from 10,000 times the unit to
the thousandth part of it, having a definite name, though some
of these names are rarely used.
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The multiples of the units are indicated by the following
prefixes:
Deca- to indicate 10 times,

Hecto- 100 times,
Kilo- 1000 times,
Myria- 10,000 times.

In each of these a capital letter is generally employed.
The subdivisions of the unit have the following prefixes:

deci- to indicate i,

centi- 1bs

milli- L.
In each of these a small letter is gencrally employed.

Example. Table of Length.
Myriametre, Kilometre, Hectometre, Decaietre, metre, deci-
metre, centimetre, millimetre.
Hence 54356°297 metres is composed of:
5 Myriametres,
4 Kilometres,
3 Hectometres,
5 Decametres,
6 metres,
2 decimetres,
9 centimetres,
7 millimetres.
Similarly 4 Km. 3 m. 7 dm. 8 mm.
= 4003708 metres
= 4-003708 Kilometres
= 4003708 centinetres, etc.
Note.
Kilometre is written Km.; decimetre dm., ete.
The Metric System is taught in British Schools because:

1. It 1s the system generally employed in scientific cal-
culations,

2-2
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2. It is useful to understand the system used in other
countries.

3. It may eventually be introduced commercially in
England.
Learn.

Length. Unit 1 metre. 1 metre = 39:3708 inches, approxi-
mately ; or 1 yard 1 foot.

Capacity. Unit 1 litre. 1 litre =1} pints, approximately.
Weight. Unit 1 gram. 5 Kilograms =11 lb., approximately.

Ex. 1. Express in metres the sum of 5 Km. 8 Dm. 4 m. 3 dm.
5cm.; 4 Km. 3cm.; 2 Hm. 9m.; 2 Dm. 75 mm.

Km. Hm, Dm. m. dm. cm. mm.

) 8 4 3 b
4 3
2 9
2 7 5
9 3 1 3 4 5 5

9313-455 mctres. Ans.
Ex. 2. Bring 1 Kg. 3 g. 4cg. to mg.
Kg. Hg. Dg. g dg. cg. mg
1 3 4
1003040 mg. Ans.

Ex. 3. Add together 5-708, 251906, 300148, -379.

§'708 Thus, for the addition of decimals nonew
251906 rule has to be learnt, since cach figure
300148 has its place value and all figures of the
379 same place value are put 1n the same
3032:7576 Ans. column; similarly with subtraction.
Ex. 4. Take *3019 from 25-1002.
251002
-3019

247 9_83— Ans.
Note.

It is important that the figures in the above examples shall
be placed in co'umns according to their place values.
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Ex. 5. Express 3032-7576, 24'7983, and 3-2817 to the nearest
unit, tenth, hundredth, thousandth.

3032-7576 24+7983 3:2817

Nearest unit 3033 25 3
Nearest tenth 3032-8 24-8 33
Ncarest hundredth 3032-76 24-80 3-28

Nearest thousandth 3032758 24798 3282

That is to say, if the figure following the last to be used is 5
or greater than 5, we add 1; if it is less than 5, we ignore it.

EXERCISE 4 (a). MENTAL.

1. Give as a fraction the place value of the figure 7 in
10-27.
2. Give also the place value of the 1.
3. Express as a fraction *13.
rr4. Find the difference of the place values of the two 5’s in
-B5.
5. 356 + 108 4 *76 +- 5.
6. 1284354075 4 *25.
7. *128 4376 + 015 + -0098.
8. 564-15 + 378:02 + 2916-125.
9. 56-38. 10. 2:07—1-09. 11. 11-056 —10-969.
12. Bring 1 m. 3 cm. to cm. 13. Bring 1Kg.5g.tog.
14. How many metres are there in 35,000 mm.?
15. How many Kilograms are there in 12,000 grams?
16. How many inches are equivalent to a Kilometre?
17. Express 8 litres approximately in pints.
18. How many lbs. are roughly equal to 15 Kilograms?

19. Find the average of 1-25, 2:75 and 2-0.

20. Express 250752 to the ncarest unit, tenth, hundredth and
thousandth.
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EXERCISE 4 (b).

Arrange in vertical columns and add :
1. 98524, 11+4, 7160, 2316, 32, 99-434.
2. 32-768, 8:822, 10-05, 81:674, 3267, 434'16, 31858, 4,
503-9, 65.
3. 20747, 29, 392-8, b4, 94-89, 21-657, 7-711, 894, 970,
21-56.
4, 537-1086, 29-293, 8-0807, 952, 86, 1-342, 5-:0076.
Add horizontally :
5. 5671 4087 4+ 6:912 + -08 4+ 1-59 + 6:005.
6. 15987 41652 4 -008 408 +1-72.
7. 271-52 + 30108 4+ 469 + 512-7391.
Subtract the smaller from the larger in the following:
8. 251286, 17-925. 9. -510, 1:4876.
10. 293:05, 285-176. 11. -008765, ‘006198.

What must be added to each of the following so that the total
will be 1000 in each casc?

12. 52-96, 1-95, 482-07, 251-5.

13. 16905, 72-525, 108-63, *b7.

14. Add together 35:64 metres, 3759 cm. and 1569 mm. and
express the answer in metres.

15. By how many milligrams does 50087 Kilograms exceed
4 Kilograms 3 grams 5 centigrams?

16. Add vertically and horizontally:
5625 + 2916 4105018+ 3:1098=
17-108 4419-0087 4  9-209 + 23-987 =
20798 4+ 64506 4361137+ 91076=
‘1596 + 887 4408104+ -0065 =
0087 + 1903 + 9565 +56:009 =
= + + + =
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FACTORS

INCLUDING H.C.F., L.C. M., SQUARE AND CUBE ROOTS BY FACTORS.

18. The numbers 1, 3, 5, 7, 11, 13, 17 arc amongst those that
cannot be divided exactly by any number except themselves and
1. Such numbers are called Prime Numbers.

All others are divisible by at least one other number; e.g. 18
is divisible by 2,3, 6 and 9; 20 is divisible by 2, 4, 5, 10; and
so on. All these divisors are said to be Factors or Measures of the
given numbers. Factors which are also Prime Numbers are called
I'rume Factors.

A number which contains another number is said to be a
Multiple of it.
Ex. 1. Find the Prime Factors of 336.
(a) Method 1.
8336
2| 42
31 21
7
This consists in dividing by 2 as often as possible, then by 3,

and if possible 5, 7 etc., in order. Dividing by 8 is equivalent to
dividing by 2 three times.

The Prime TFactors of 336 are therefore 2.2.2.2.3.7 or
2.3.7.

() Method 2.
336=8.42=8.2.21=8.2.3.7=2.3.17.

Ex. 2. Find the largest factor common to both 126 and 168.
126=2.63=2.9.7=2.32.7,
168=8.21=8.3.7=2%.3.7.

The common Prime Factors are 2.3.7.

.*. The largest common factor is 42.

This result is known as the Highest Common Factor or H.C.F.

of the given numbers. It is also known as the Greatest Common
Measure or G.c.M.
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Ex. 3. What is the smallest number which contains botn 126
and 1687 '

126=2.32.7,
168=2%.3.7.

We must include the highest power of each factor used; thus
2.3.7 contains only onc of the three factors 2 in 168, and only
onc of the two factors 3 in 126.

.*. The smallest such number is 23. 3%. 7 or 504.

This result is known as the Least Common Multiple or L.C.M.
of the given numbers.

Ex. 4. What is the greatest quantity that can be measured
an exact number of times from 2 tons 15 cwt. and 1 ton
10 cwt.?

This is clearly the Gfreatest Common Measure.

2 tons 15 ewt. = b5 cwt. =5.11,
1 ton 10 cwt. =30 ewt.=2.3.5,
G.C.M. =5 cwt.

19. Occasionally the numbers of which the H.C.F. or the L.c.M.
1s required are too cumbersome for the use of the above methods,
e.g. 17009, 8621. The following is the method used in such
cases
1)8621 | 17009(1
8388 | 8621

233 | 8383(16
699

1398
1398

The above is a process of dividing backwards and forwards,
using the remainder in one column as the divisor into the other;
e.g. 8621 goes once into 17009 and leaves a remainder 8388,
This goes once into 8621 and leaves 233.

This nu.nber, 233, Yecomes the last divisor, for it divides
exactly 16 times into 8388. This last divisor is the H.C.F.

By division we can find the other factors of the numbers:

8621 =233 x 37,
17009 =233 x 73,
oo LeM, =233 x 37 x 73,
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Notice that
8621 x 17009 = (233 x 37 x 73) x 233,
1.e. The product of the two numbers is equal to the product of
H.C.F. and L.C.M.

Ex. 5. Find the Square Root of 1764 by the method of Prime
Factors. Note. The square root of « number is a quantity which,
when multiplied by itself, gives the number.

1764 =4.441=4.9.49=22.32. 72
S8q. Rt.=2.3.7=42.

This result may be written V1764 = 42.

Ex. 6. Find the Cube Root of 74088.

Note.
3 is called the cube root of 27 because 3 x 3 x 3 =27,
5 1s called the cube root of 125 because b x 5 x 5 = 125.
These results are often written as follows:
V2T =3,
V125 =5.
74088 =8.9261=8.9.1029=8.9.3.343
=8.9.3.7.49=2%.33. 78
.. CubeRt.=2.3.7=42.

EXERCISE 5 (a). MENTAL,

‘What are the Prime Factors of:
1. 18, 35, 42, 70, 48?
2. 20, 50, 100, 200, 500?
3. 15, 25, 75, 125, 3751
Find the H.C.F. of:

4. 56 and 84. 5. 27 and 72.

6. 105 and 140. 7. 120 and 75.
Find the L.c.M. of:

8. 2,3, 4,5, 6. 9. 4,6,8, 12.

10. 15, 20, 30, 60. 11. 17, 34, 51.
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What are the Square Roots of:
12. 144, 81, 256, 100?
13. 900, 729, 529, 576?
14. Find the value of 22. 32,

15. What is the largest quantity contained exactly in both
11b. 4 0z. and 1 1b. 14 0z.?

16. Find the smallest sum of money that can be paid exactly
in half-crowns, florins, and five-shilling pieces.

17. Three bells start tolling together, and continue to toll
at intervals of 10, 12 and 15 seconds. After what time will they
all be tolling together again?

18. How many numbers between 1 and 30 are exactly
divisible by 9?

EXERCISE 5 (b).

Find in order the Prime Factors of :
1. 245. 2. 294, 3. 540. 4. 480. bH. 1728. 6. 1225.

Calculate the H.c.F. and L.c.M. of the following, giving answers
as the products of factors, and the H.c.¥. also as a single number

7. 168, 192, 216. 8. 378, 462, 504.
9. 525, 675, 750. 10. 144, 216, 360.
Find by continued division the H.C.F. of:
11. 4473 and 4189. 12. 2793 and 3325.
13. 9537 and 10,659. 14. 4671 and 6055.

Find H.c.F. and L.c.M., expressed in factors, of:
15, 32.5%.7 and 3.5%. 7%
16. 2.32.5%and 22.3.5%.11.
17. 2%.11.13 and 2%.112.13.
18. 53.11.17 and 2.5%. 112

EXERCISE 5 (c).

1. What is the greatest sum of money contained exactly i1
both 6s. 84. and 10s.?

2. The product of the four numbers 52, 51, 50 and 49 i
divided by the product of 2, 3, 5 and 7. What is the quotiert?
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3. I'ind the least number which contains exactly 36, 51, 102
and 153.

4. Three bells toll at intervals of 12, 18 and 24 seconds. If
they start tolling together, how long will it be before they are
together again?

5. Find the least weight which can be divided into exactly
equal parts of either 8 1b., or 12 1b. 4 oz.

6. Two persons walk so that their paces are of 30 and 32 inches
respectively. If they start in step with the left foot, on how many
other occasions will their left feet touch the ground at the same
moment 1n a walk of 240 yards?

7. What 1s the length of the side of the greatest cube that
can be cut a number of times from a piece of timber 41 ft. 8 in.
long, and 30 in. by 25 in. in cross scetion, if there is assumed to
be no waste?
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SECTIONAL REVISION A

EXERCISE 6 (a). MENTALL.

1. 5684 + 29 + 1076 + 829. 2. 5000 — 1876.
3. £1.15s. Tid. + £25. 16s. 31d. + £5. 13s. 94d.
4. £100 — (£25. 13s. 6d. + £41. 15s. 6. + £10. 2s.).
5. 57,825 ~ 9. 6. 31b.4o0z. 4 dr. x 8.
Find the cost of :
7. 5 dozen articles at 4}d. cach.
8. 21b.7 oz. at 1s. 4d. per lb.
9. 250 articles at 15s. per hundred.
10. 7 score articles at 1s. 6d. each.
11. Find the Prime Factors of 208.

12. What quantity is contained exactly in both 3s. 6d. and
2s. 4d.?

13. Add together 1-125 and 2-875.

14. Find the difference between *087 and unity.
15. What is the tenth part of £17. 3s. 9d.?

16. 3m.2cm.+1m.5dm. +4m. 2dm. 3 cm.

17. How many articles at 7s. 6d. each can be obtained for
£7. 10s., and how many for £37. 10s.?

18. Find the total cost of 3 first-class and 4 third-class
tickets for 20 miles, if the former cost 2d. a mile and the latter
11d. a mile.

19. What is the cost of 241 articles at 1s. 9d. each?
20. Find the value of 2560 half-crowns.

EXERCISE 6 (b).
4876 x 328. 2. 180,763 + 1598.
Bring 356 tons 13 cwt. 12 Ib. to lbs.
Find the cost of 765 articles at £5. 17s. 53d. each.
How many times can I take 5 1b. 13 oz. from 56 cwt.?

6. Bring 5m. 3 cm. to mm., and from the result take
4864 mm.
7. Find all the Prime Factors of 9240.

St o



SECTIONAL REVISION A 29

8. How many times is 91d. contained in £20. 5s. 4d.?
9. (175 x 25) + (175 x 136).
10. Enter and total the Balance Column:

Day Payments teceipts Balance

£ s d £ os d £ s d
Monday 36 17 10% 4319 6
Tuesday 9% 3 7 117 7 6
Wednesday 48 16 3% 59 19 10}
Thursday 19 6 8 3516 8
Triday 55 17 113 59 3 7%
Saturday 108 15 4} 120 13 7}

EXERCISE 6 (c).

1. What is the average of all numbers from 8 to 297
2. How many pairs of gloves can I get for £22 at the rate of
2s. 9d. per pair?
3. How much shall I save during March, April and May at
1id. per day?
4. Make out a bill for the following:
131 qr. of Oats at 28s. per qr.
116 tons of Hay at £4. 17s. 6d. per ton.
191 cwt. of Barley at 12s. 6d. per cwt.
18} qr. of Wheat at £2. 1s. 6d. per qr.
5. Soap costs £1. 16s. 0d. per ewt. A firm bought 1 ton 4 cwt.,

and by an error was charged for 14 cwt. By how much was the
account wrong ¢

6. Find the cost of 217,520 Ib. of tea, sold at a. average
price of 1s. 51d. per lb.

7. A provision dealer buys a side of bacon weighing 72 1b.
for 66s. Allowing 8 Ib. for waste, at what price per lb. must he

sell the remainder so that he may make a gross profit of approxi-
mately £1. 5s.?
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8. A man pays £31. 3s. 4d. for rates on his house, the rates
being 11s. 4d. in the £. What is the rateable value of the house?

9. A motor car ran the following number of miles:

July 670 miles Oct. 838 miles
Aug. 754, Nov. 524
Sept. 920 , Dee. 326

(@) What was the average mileage per month?

(b) Assuming that the car ran 40 miles per gallon of petrol,
find the number of gallons used during September in
excess of the average quantity per month.

10. In a certain borough, the cost of Education is £185,215,
and this is met by a rate of 1s. 7id. in the £. Find the rateable
value of the borough.

EXERCISE 7 (a). MENTAL.

1. Add £ s d
9,385 2. From 59,713 16 7}
7,943 Take 29,958 19 93
85,869
78,594 ml. fur. yd.
253,678 3. From 9 3 150
12,819 Take 3 7 200
4. 257,135 —97,219. 5. £5. 15s. 63d. x 9.
6. £1.3s. 41d. +£23. 12s. 51d. + £156. 18s. 33d.
7. How many boys can receive 6id. out of 13s.?
8. Express in words the number 290,005.

9. What is the actual value of the figure 7 in the number

107,654 ?

10. Find the wages for 44 hours at 1s. 9d. pei hour.

11. What is the cost of 5 score articles at 3s. 6d. each?

12. 537 x 25. 13. 1} yards at 4s. per yard.

14. Find the cost of 3 tons 15 cwt. of coal at 28s. per ton.

15. 1-305 4 2-87 4+ 1306 +-005.  16. 1-005 — -8762.

17. Bring 1 m. 3dm. 5 cm. to cm.

18. Find tae L.c.M. of 4, 6, 8, 10, 12.
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19. IfI save 5s. every day in a year that is not a leap year,
what are the total savings for the year?

20. What are the total wages of 3 men and 4 boys for 4 weeks
if each man receives £3 a week and each boy 10s. 6d.?

EXERCISE 7 (b).

1. £561. 15s. 9d. + 280. 2. 1 ton 3 cwt. 17 lb. x T5.
3. Bring 59,653 ft. to ml. fur. ch. yd. ft.

4. Divide 34 million by five thousand and forty-three to the
nearest unit.

5. Find the quotient when 5 tons 13 cwt. is divided by
2 cwt. 2 qr.

6. What is the cost of 5659 Kilometres at £1. 17s. 6d. a
Kilometre?
7. Divide the L.c.M. of 54, 72, 108 by the G.c.M.

8. Find the Prime Factors of 105 and 385, and hence find
their ¢.c.M. and L.C.M.

9. Find a short method for working (882 x 87)+ (87 x 84).

10. Add both vertically and horizontally and enter the grand
total:

86 960 56,483 5,862
719 7,158 | 298,758 89
5,834 3,265 6,942 | 153,768
7,192 48 | 318,939 | 39,404
35 97,193 | 574,514 1,695
28,074 58,718 7,180 | 45,769

EXERCISE 7 (c).

1. How much shall I save in a leap year and the following
year at 14d. a day?

2. How many times is 9 millimetres contained in 2-5
decimetres? Give the answer to the nearest whole number.

3. If one person can live on 7s. 4d. a day, what will it cost
to keep 55 persons for a week?
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4. Find all the numbers less than 7500 and greater than
7000 which are perfect squares, if 7056 = 842,

5. In the Argentine, 22,857 acres of land were sold for
£146,415. 8s. 4d. Find, to the nearest shilling, the average price
per acre.

6. What is the cost of 18,500 cubic feet of gas at 4s. 1d. per
1000 cubic feet?

7. The answer to the question, “Divide 961132105 by 17”
is given as 56537182;y. Find the missing numerator of the
fraction.

8. A joiner pays ls. 3d. a Ib. for nails, each lb. containing
270 nails. He is nailing floor boards, and uses 3 nails every 18
inches. He uses 6000 feet of floor boards. How much will the
nails cost him?

9. A rubber company produces rubber at an average cost
of T4d. per 1b. In a year it produced 100,800 Ib. of rubber,
59,200 Ib. of which were sold at Ls. 104d. per lb., and the rest at
2s. 13d. per 1b. Find the ycar’s profit.

10. When coal is 48s. per ton, the cost of a fire, burning
during the 26 weeks of winter for 15 hours a day, comes to £6.
Find the number of 1bs. of coal burned per hour, to the nearest

1b.

EXERCISE 8 (a). MENTAL.

1. Add 2. From 305,062

£ s. d. Take 198,658

15729 18 73} )
9,256 12 4% tons cwt. 1b.
75872 16 9% 3. From35 8 64
956 9 8 Take 17 15 96

372,645 19 7}
9528 14 11}

4. 18,642 + 987 + 6034 + 8726 + 9.

5. 75,286 —29,798. 6. 398,765 + 6.

7. Into how many packages weighing 11b. 4 oz. can 20 lb.
be divided?
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8. Write in figures the number eight hundred and eight
thousand and ten.

9. How many times is the quantity 18 inches divisible into
3 yards?
10. Find the cost of 3 dozen articles at 51d. each.

11. A chair costing £2 is sold for fifty-two shillings. What is
the gain?

12. What is the cost of 3} yards at 18s. 4d. a foot?
13. 9125 +25. 14. 768 x 99.
15. -0065 + 0763 + -0008 + -0595.

16. Find the cost of 20 dozen articles at 13d. each.

17. Take 256 cm. from 4 m. 7 cm., and give the answer in
centimetres.

18. What is the greatest common measure of bs. and 3s. 4d.?
19. Find the cost of 42 books at half a guinea each.
20. Express a quarter of a million in figures.

EXERCISE 8 (b).

1,296,543 + 89,564 (to nearest unit).
£37. 155, Tid. x 495.
Bring 565 tons 73 Ib. to Ibs. 4. 5yd. 2ft. 9in. x 72,

5. How many times is 3s. 4}d. contained in £5. 17s. 6d., and
what quantity remains undivided?

6. Add together 3Kg. 4g. 3cg.; 2Kg. 23 cg.; 5 Kg. 156 mg.;
and give the answer in grammcs.

Lo

7. What is the L.c.M. of 24, 36, 42, 56?
8. Work in the shortest way you can 897 x 999.
9. Simplify (29)2—5 x (39)%
10. Enter cross totals and grand total:
Totals
43,789 | ©9,543 | 28974 | 42,689
3,456 789 7,986 97
70 | 16,587 35 7,961
9 545 7,649 9,852 998

Grand Total

LARI 3
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EXERCISE 8 (c).

1. If 20 tons 10 cwt. of coal, costing 42s. per ton, is sold at
2s. 6d. per cwt., what is the total gain or loss?

2. A train leaves Bristol for London at 9.56 a.m., and after
stopping 10 min. at cach of three stations arrives at London
at 12.24 p.m. If the distance is 118 miles, what is the average
rate in miles per hour?

‘3. What is the total lenghh to the nearest foot of a drain that
is made from 635 drain pipes, each 1 foot 1 inch long, and 927
pipes each 1 foot 3 inches long, allowing 1” for overla, ap in each
case?

4. Find the total cost of 4} yd. of silk at Ts. 11d. per yard;
5% yd. of calico at 1s. 10}d. per yard; and 6 yd. of trimming
at ls. 11§d. per yard.

b. A boy starts on January 1st, 1928 to save by putting
2d. every day into a money-box. On what date will he have
saved enough to buy a 15s. 6d. War Savings Certificate?

6. In 1911 the number of paupers in England was 833,809
and the amount of Poor Rate levied was £12,062,979. Find, to
the nearest shilling, the average amount that each pauper cost
the country.

7. In an examination 9 candidates received 97 marks each,
25 received 79 each, 33 received 57 each, and 69 received 40
each. Find the average marks of the whole number examined,
to the nearest whole number.

8. A tradesman bought 1000 articles at 1s. 71d. each, and
850 at 2s. 9d. each. How much did he pay for them altogether?

9. The average time taken to admit a person to an exhibition
through a turnstile is 4} seconds. How many turnstiles are
required to admit 15,000 persons in § of an hour?

10. A secason ticket for 13 weeks to a certain place is
£4. 1s. 6d., but the return fare for the journey is 5s. 43d. How

much will a person save in this period by taking a season
ticket if he has to travel to and from the place twice a week?
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10.
11.
12.
14.
15.
16.

17.
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EXERCISE 9 (a). MENTAL.

yd. ft. in. £ 8. d.
Add 735 2 11} 2. From 35,896 10 0

39 1 10 Take 2,898 17 5%

57 2 5%

168 1 1} 3. 15,642 x 8.

834 0 2} 4. £395. 6s. 8d. = T.

£9. 12s. T3d. + £57. 16s. 93d. + £875. 19s. 61d. + £59. 17s.
What are the wages for 48 wecks at £1. 2s. 6d. per week?
How many 5}d. tablets of soap can be bought for 5s. 9d.?
Howis the date MDCCXXXV expressed in ordinary notation?
Find the cost of 3 score articles at 1s. 6d. each.

What is the fifth part of 2 hours 5 minutes?

Find the cost of 575 articles at 2s. per 100.

(56 + 64) + (61 — 46). 13. 340 x 102.

2:732 4 4-896 + 4935 + 8961 — 3-896 — 5:935.

What is the cost of 8500 envelopes at 12s. 6d. per 10007
Find the H.c.F. of 72 and 90 by inspection.

What do I gain by buying 10 dozen articles at 1s. per doz.

and selling them at 11d. each?

18.

How many posts 6 feet apart are required to mark the

distance of a mile?

19. How many bs. 6d. railway tickets can be obtained for
£5. 10s., and how many for £27. 10s.?

20.

°‘!“‘.‘°!"‘

What is the cost of 320 hats at 17s. 6d. each?

EXERCISE 9 (b).

14,654 + 109,836 + 59,496 + 87,032 — (156 + 90,024).
576,432 + 3008. 3. £159. 17s. 43d. x 329.
Change 3 ml. 2 fur. to yards.

From the sum of 2:006, 4:498, 25, 7°006 take the sum of

8 and 9-592.
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6. How many times is 5 lb. 4 oz. contained in 2 cwv. 6 1b
2 oz., and how much remains undivided?

7. Find the H.C.F. of 64,530 and 65,008.
8. Work in the shortest way you can £39. 19s. 111d.x 560.

9. Work out (137)% and give the answer to the nearest
thousand.

10. Add ml. yd. ft. in.
2 290 2 10
3 480 1 11
1 250 O 9
5 630 2 6
4 140 2 8

EXERCISE 9 (c).

1. If a franc is worth 91d., how many francs can be obtainec
for £693. 15s.?2 Give the result to the ncarest whole number.

2. During a journey of 158 miles I travel 25 miles at 30 mile:
an hour, 50 at 40 miles an hour, and the rest at 60 miles an hour
How long does the journcy take?

3. At Bradford 336 lb. of Lincoln hog wool were sold a
104d. per lb. and 112 lb. of ewe and wether wool at 93d. per lb
Find the average price received for the whole.

4. If 13 men and 25 boys receive in all £20. 6s. a day, anc
each man receives 2s. more than each boy, how much does eacl
man receive ?

5. In 1908 the total value of the exports of the Unite
Kingdom was £377,103,824 and this amounted toabout £8. 11s. Oa
per head of the population. Find the population to the neares
thousand.

6. Cheese is sold at £5. 9s. per cwt. If the retail price is one
fifth greaver than the wholesale price, find, to the nearest pennj
the retail price of 1 lb.

7. On a 38 days’ voyage a liner averaged 305 miles per day
Its average for the first 11 days was 280 miles per day, and fc
the next 15 days 316 miles per day. What was its average pe
day for the rest of the time to the nearest mile per day?

4
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8. find what the customer will pay altogether for the following
items, after deducting 6d. in each complete £ for cash:

163 1b. of currants at 11id. per lb.

36 1b. of flour at 3 Ib. for 8id.

112 1b. of pecl at 1s. 6d. per Ib.

2% 1b. of almonds at 2s. 4d. per Ib.

23 Ib. of butter at 2s. 6d. per Ib.

2% dozen eggs at 3s. 6d. per doz.

6 oz. of ground spice at 3s. 4d. per Ib.

9. The cost of 6 1b. 8 oz. of bacon was 12s. 21d. What was
the price per lb.?

10. The first £225 of a man’s income was exempt from Income
Tax. The remainder of his income was taxed at the rate of
2s. 6d. 1in the £. If he paid £25. bs. in Income Tax, what was his
total income?
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VULGAR FRACTIONS

PRELIMINARY PROCESSES. ADDITION. SUBTRACTION.

20. Some Definitions.

A Fraction is a part or parts of a whole, e.g. 6 in.=} ft.,
4 in. =} ft., 8 in. = § ft. Similarly &, &%, &7 are fractions. They
may be greater or less than unity.

The number above the line is called the Numerator, and the
one below the line the Derominator; e.g. in the fraction J; the
Numerator is 7 and the Denominator 11.

A Proper Fraction is one in which the Numerator is less than
the Denominator, e.g. §, %; an Improper Fraction is one in which
the Numerator is equal to or greater than the Denominator,
e.g., § 1.

A Mized Number consists of a whole number and a fraction,
e.g., b3, 1073,

21. Mixed Numbers and Improper Fractions.

Mized Numbers can be changed to Improper Fractions.

Consider the mixed number 33. This consists of 3 units and
three quarters. There are 4 quarters in a unit, and hence
12 quarters in 3 units. Altogether there are 12 + 3 quarters.

» 33 =g,
Other Ezamples:
14+1 15
- =2
1) 24= 7 .
10447 111
(2) 13-§=-——8—— =g -

22. Improper Fractions can be changed into Whole Numbers or
Mized Numbers.

This is the reverse process to the above.
Examples:
(1) 2 =19 and 8 over.
The remainder consists of 8 of the 11 equal parts into which
the unit is divided, and therefore = £.

oYL= 198,
@) &% =445
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23. Reducing Fractions to Lowest Terms.

T N I O B e

AL FMDNGTUOCGC®PHZ QER RIK S B
The line A B, which represents a unit of length, is here divided
into 16 equal parts. A includes 12 of these equal parts.
A E =1} of AB,
and since A B is our umt AE =12,

But AB is also divided into 8 e ual partsat F, D, G, C, H, E, K,
and A K includes 6 of these equal parts.

SAE=G.
Finally A B is divided into 4 equal parts at D, C, E, and AE
includes 3 of these equal parts.
“AE=4,

4 is in its simplest form, and represents the lowest terms of
both 1% and &. To obtain } from these we divide Numerator
and Denominator of the fractions by 4 and 2 respectively.

It is true universally that the Numerator and Denominator of
a Fraction may be divided or multiplied by the same number
without altering the value.
Ex. 1. Reduce {f; to lowest terms.
8 2.3.13
104~ 272.2.13"
We can divide top and bottom by 2 and 13, obtaining .
Note that 2 x 13 is the H.c.F. of Numerator and Denominator.
Learn.
A Fraction vs reduced to lowest terms by dividing Numerator
and Denominator by the 1.C.F. of these numbers.
Ex. 2. Reauce 37843 to lowest terms.
17823 | 37017

1371 | 35646
4113 | 1371
4113

17823 _1371x13 _13
37017 T 1371 x 27" 21"
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24. Addition of Fractions.
Consider how half-pence and farthings are added:
3d. + §d.
=2 farthings + 3 farthings
=5 farthings
=1}d., or one and a quarter units in pence.

We were able to add these fractions of a penny because we
brought them to the same kind of thing, or, as we say, the same
denomination, viz. quarters of the unit.

Again:
£34+£2 or £3+4£2
=15s.+8s. =£15+£%
=23s. =£33
=£1. 3s. =£14;.
Here again we have brought our fractions of a £ to the same
denomination, viz. shillings or twenticths.

The same principle is used in adding any fractions, for we
first change them to fractions having the same denominator. The
denominator chosen is the L.c.M. of all the denominators, or the
Lowest Common Denominator.

EX. 1. Tﬂg + '1?3.
L.Cc.M. of denominators = 36,
« B + 7
* 12718
=§§+3

=35
Ex. 2. 38 +45+23. ‘

L.c.D. = 36.
Add whole numbers first.
Expression =9+ §3 + 24 + 2%

or 30 420+ 21
= 36

=9+ 28 =11%.
This is usually written as follows:
5 30 +20+27 77 5

5
_ A - =9__ " T~ —— .
gt 4 g =95 =1l55-
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25. Subtraction of Fractions.
The method corresponds to that used in addition of fractions.

3 2 9-8 1
Ex. L 1-35=195 =12

9 11 27 -22 5
EX. 2. 311—22—1 11— YD) —1@.
1 11 _12-55

Ex. 3. 55 212 33— —60

55 is more than 12. Hence we must change one of the three
units into sixtieths. 1=¢3.
412 -55 72556 17

60 =260 — 20"

EXERCISE 10 (a). MENTAL.

1. Change to improper fractions:
@35 5L (T (@ 15k
(e) 225, (f)3035. () 2001%. (k) 15731,
2. Change to mixed numbers:
(a) . (0) 1. (c) 35. (d)y 2L
) % (OB @485 () 83
3. Reduce to lowest terms:
(@1 O3 @3 @
@ 15 D @ B &
4. Bring to equivalent fractions having the denominators
indicated in brackets:

(@) §[36]. (D) 3027) (o) §[120] (d) §[72]
Add:

S F+h+5%+5 6. ++3+¢
7. 3+ 4. 8. #+4}.
9. 13+ 3. 10. 23+ 1%.
Subtract:

11. §-1% 12. 1-3.
13, 32— 14. 1-35.
15. 1% -3 16. %-1.
17. 23 -1 18. 13 —4.
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Simplify:

19. £3+£3+£4. 20. % ton + b ton -+ 3 cwt.
21. 25 yd.+ ¢ yd. +9 in. 22. £1 - £375.

23. 15 tons—17 cwt. 24. 3'5 1b. — 37 oz.

EXERCISE 10 (b).

1. Reduce to lowest terms:

(@) &5 (0) A% (o) 3558 () % (o) 1848%
2. Change to mixed numbers and reduce to lowest terms:

(a) g () S (o) L (d)”"" () %5

3. 33+2%. 4. 33-2%.

5. 5} +1%. 6. 51 13.

7. 23+ 13+ 2L 8. 2§ +1}1 -2}

9. 24 —-13+2}. 10. 2§ -2} —-13).

11. 2} +41-14. 12, 28 -%-3.

13, 41+ 3% +245%. 4. 12 -5+

15. (15+H-(15-3). 16. f+3+3-G-b).
17. 73 - 14435 18. 2} +§ -4 +24.
19. T—(3+1§+33). 20. 453 + 173} — 2004,

EXERCISE 10 (c).
1. If I spend } of my money in one shop and } in another,
what fraction have I left?
2. Find the difference between 3} and 2}.

3. A schoolboy’s 12-inch rule has } inch to spare at each end.
If 3} inches are cut off, how long is the remainder?

4. % o a pole is ahove ground and 4 feet are below ground.
What 1s the length of the pole?

5. After spending ¢ and } of my money I have £30 left. What
did I spend?

6. I walk } of my journey, travel by train for 30 miles and ther
take a taxi for the remaining . How long is the journey?
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7. If I read £ of a book of 600 pages on one day and 100 pages
the next day, what fraction remains to be read?

8. A man divided his estate of £12,000 among his three sons.
If the first had # and the second {, how many pounds did the
third receive?

9. If53 + 12 — 3, =2 — 24, find =.
10. A certain mixture of whisky and water contains § whisky
and % water. If I add half a gallon of water to 24 gallons of the

mixture, how much more water than whisky is there in the new
mixture?

11. Find the sum of 3} sovereigns, 93 guineas and 24 half-
crowns.

12. From a cask containing 2% gallons of water I draw off
half a pint and then add 2} quarts. How many pints remain?
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VULGAR FRACTIONS

MULTIPLICATION AND DIVISION. MIXED FRACTIONS.

26. Multi