Method 1) Work out Eand I—‘;, 111 this case 350 and 0-43.

(1) Lay a ruler (or, better sull, a strip of perspex with a line
cut 1n its surface) across from 3-5 on the left hand scale
to 0-43 on the right hand scale, as shown in the small iigure
on the left, and read off the numerical values of the roots
given by the intersections of the ruler with the curved
scale.

(i) Attach to these values the sign opposite to the sign of b,
In this example, the roots are 43 and -| 0-5.
Case I, ax*® 4. bx — ¢ — (, where 3, b and ¢ are positive numbers.
Example: 2x*—5x—3 =10
Method: (i) Work uutE—,—E— and %j in this case 25, 15 and 06,
{1} Lay a ruler across from the reading 2-5 on the left hand
scale to the reading 1-5 on the base, as shown in the small
figure on the right, and read off the value of the numernically
larger root from the intersection with the curved scale.

(iii) Lay the ruler across from the reading 0-6 on the right
hand scale to the reading 1-5 on the base, and read off
the value of the numerically smaller root.

(iv) Attach the sign of b to the numerically smaller root, and
the opposite sign to the numerically larger root.

In this ¢xample, the roots are 13 and —0'5.

Cautionr.  As the scales are not eniform, the subdivisions have different
meanings at different parts of the scales. C.V.G.

MATHEMATICAL LIMERICK, No. 5
Contribused by R, T, McLaughlin, Sherborne School.

There was an old man called Peard,
Who thought of the length of his beard,
Which he doubled and then
Added irs square minus ten,
Which was minus two feet—very weird.
Whar was the length of his beard ?

SOLUTIONS TCO PROBLEMS IN ISSUE No. 19

MARTIAN MATHEMATICS.
I Answer 10 the last Mardan sum is 11,
by Bathpumbera; 0 1 2 3 4 5 6 T & 2
Meprdam .. B 3 7T 4 5 20 2 6 1

FOLBS APART.
i 6t 8 e, sbove the ground,

SENICOR CROSS-FIGURE No 19.
Acrogr: {2) 218 crme s {51 4368: (7 30%; (8 383 (10) 1047
{1 ﬂ;‘qiiig 21 (15 557 l‘.!g? QEGH; (19 354
117 34; (2) 26; —1-63; (4) 90 sq. cma; (6) 350-25;
m?-g?wg 9} B4y (11] £437(14) 19-5 em; (15 523 (17) 85,
FALLACY Mo. 19.
The hatel manuger seema to have forgetten aboot the fenth guest

Carx AL HAYE AN ANSWEFR,
Wo'ben loaded, the barge settles lower in the water, the level of which rlses slighdy over the whole
connectsd syscem. The extra load on the bridgs is thus small and independent of barge position.  If
the load drops, its immersed weiplse wlll be abont 211 roms, which the bndge can just stand-

A 2} 140°; (4) 61 'TUHIER 62; {7 E;:Gf;.! H|E3 M:i’mlgia.
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MATHEMATICAL PIE

NUMBER TWENTY ;o coional Offices. .. FEBRUARY 1957
THE EASY WAY TO SOLVE QUADRATIC EQUATIONS
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Engineers always avoid arithmetic, when they can, by using a slide
rule or a nomogram. The figure above is a nomogram for the solution of
quadratic equations, When we solve a quadratic equation by the formula,
the standard equation is taken as ax® 4 bx + ¢ = 0, where a, b, ¢ stand for
numbers which may be positive or negative. To make the nomogram
simpler, it has been drawn with positive scales only; this means that we
have to treat equatons differently according to the sign of the constant
term.

Case I. ax” - bx + ¢ =10, where a, b and ¢ are positive numbers,
Example: 2x*—7x +3=10

This article 15 concluded on the back page. Open out vowr copy so that

you have both front and back pages visible at the same time.
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CURIOUS DIVISION
111111l
9

The above is the sort of unexpected result which turns up when vou
statt playing with a calculanng machine, Why 1s there no figure 8 in the
Answer ? R.H.C.

= 12345679012345679

| WANT TO BE—No. 3—A PHYSICIST

The studv of pure mathematics

., 15 perhaps one of the most satisfying
N intellectual pursuits, even allowing
. for the truth of Bertrand Russell’s
I;"E contention that “'mathematics is the
T"d scienee in which we do not know
what wc arc talking abour, and do
not care whether what we say about 1t 1s true,”

Mathematics, however, plavs a  very
important part in the struacture of the uther
sciences. This remark is parricularly true in
respect of physics, a science in which mathe-
matics can be said to bind the structure to-
gether, jost as the miortar holds the bricks
in a wall,

Without mathematics, there would be a
possibility of physics becoming mamly a
science of recording observations, with little
in the way of prophecy and creative work.
As it 15, however, mathematics performs for the physicist the following
three important functions (among others):

1. It provides theorems, theorics such as the Theory of Equations
and many other mathematical tools to help in developing the subject,
{Try, for example, to work out the action of one bar magnet on another
without using mathematical expressions.)

2, It provides the mcans for computing the results of experiments,
and expressing them in a form which is readily appreciated.

3. It helps in discovering new phenomena.

Physics, therefore, is a science in which the mathematician ¢an find
plenty of scope and exercise for his or her talents. Apart, however, from
the mathematical appeal, physics offers many diverse auractions to the
modern youngster, It is possible, in fact, thar physics is moving forward
at the present time at a preater rate than any other of the sciences.

There is a wide choice of posts open to the qualified physicist, for
example, every major industry nowadays has a central research organisation,
to which problems are reterred by member firms, while, at the same time,
long term research projects are also undertaken.  Practically every one
of these organisations has a physics department because, no matter whether
the product 15 coal, metals, food or packing materials, there are always
problems in connection with these products which are in the province of
the physicist.

Take coal as an example: school physics experiments would give a
lead on detcrmining the density of a sample of coal and its specific heat,
but not much more. In industry, however, coal is often ground into a
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CHARLIE COOK No. 7
Contributed by Mr. H. B. Talbot, M.A., Sevencaks School, Kenr.

(2 —x} (x4 3)=4
G2 —x) =4, or{x+3) =4
X o=—dor X=1

VI formers mught investigate what other equatons of form
[a—x](x | bj— c could be correcdy solved by this incorrect method.

LETTERS TO THE EDITOR. No, 3
Dear Sir,

Through my school years, and now in my college years, I have becn,
and am, an ardent reader of your excellent paper. It was, therefore,
with horror that I read in your edidon No. 18 the following out-dated
statement: “2Y%°—] is, in this year of grace, the largest known prime
number.” I feel that I must inform D). J. Chittenden that, since 1952,
a relatively large number of higher primes, in various forms, have been
discovered. The details may be found in various mathematical gazettes.
In particular, however, 2"—1 has been found prime for n = 521, 607, 1279,
2203, 2281, giving 5 more perfect numbers. (Viz. “Procecdings of
American Math. Soc., Vol. 5, No. 3, Oct. 1954, an article on “Mersenne
and Fermat Numbers™ by R. M. Robinson.)

Incidentally, the author of your article did not make clear the following
theorem: “An even number is perfect if, and only if, it is the form
2r=t (2n—17 where 2"—1| is prime.”

Thank you in anticipation for your tolerance in reading this,
University College, Yours faithfully,

London. MiIcHAEL LEVISON.

Mr. Chittenden and Mr. M. Eastham, Manchester Grammar School, have written
o us on swlar fines.

JUNIOR CROSS-FIGURE. No. 18

Suggested by Fudith Cory, Form 5, Girls Grammar School, Dariford, Kent,

ACROSS,
Value of x* + x — 8 {see 7 across).
1645 of a chain in feer.
Calculate length BC (Fig. 1).
¥ J{,whﬂllzlfx—"ﬁ_']=7 ]5—1'{].
Sum of the remaining mterior angles of a
convex decagon if one of its angles is 41°.
i, CCCXCII- VII.
12, A fifth of 16 across.
13, L.C.M. of 18, 45 and 120.
16, The product of three consecutive prime
fumbwers.
17, (338 — 180 = 1) = M.
Down.
1. pfqhif2p —3g + 1 = 3p — 4 — 1=0,
3. What percentage is 45 marks out of 60
marks ¢ -
3. Number of lbs. in - 18795 tons.
. Three times the sum of 7 across, 13 across 4
and 15 down.
3. The supplement of angle d {Fig 2).
l?' Reflex angle 1}, where ABCIY 13 a parallelogram with angle C = 140°.
14
15

e

1as 5
fr. [/ %

/Ag@

Fo 2

R &
Fia f

3pg(l + gq; (see 1 down).
Simple interest onn £520 for 4 years at  33%.

H.C.F. and 2520, 1.H.
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FALLACY No. 20
Problems = Find the largest angle of the rmnple whose sides ace 7, 9 and 4 units.

Frgure: Workieg-  From triangle, sim © = ¥

,11 i sin G o= 172837
R Bur since gin 00 = |
= and sin 16°36° = 2857
s C = B0'+1673" = 106°36°

which 12 the correct value!
Revroduced by conrtesy of E. A: Masweelly, Esg., Quegns’ Cpliege, Gaabpidge.

THE WORLD ENCOMPASSED. MNo. 2
Posetdontus

The measure of the Earth's circumference made by Eratosthenes
(Marhematical Pie, MNo. 11} was generally accepted for over a century,
until about 100 B.C., when Poseidomius made a further atnempt at an
accurate measurcment,

Poseidonius was a Stoic philosopher whose name iz linked with
astronomy, geography and pobincs. Like most of the philosophers of this
period he travelled widcly m the Mediterranean countries before opening
his own school at Rhodes, which was attended by both Cicero and Pompey.

The method of measurement emploved by Poseidonius was similar to
that of Eratosthenes in that he selected a known arc of a meridian. The
arc he chose extended from Rhodes to Alexandria but where Eratosthenes
had used the shadow cast by the sun 10 two different places, Poseidonius

uscc{ the elevauon of a particular star. He noticed

T o that when the star Canopus was on the honzon
: at Rhodes it was about 74" above the horizon at

; \ Alexandria, that 15 ;. of 360° This made the
, e [ circumference of the Earth 48 times the distance
\ . between the two cities, which was megsured as 5,000

o stadia, His calculations therefore made the circum-
£ ROA = g5 of 3607

ference of the Earth to be about 240,000 stadia.
According to Phiny a stade was 125 paces, i.e.,
Greek 625 feet {a Greek foot was abour 12,15 inches )

l i
Soare RA = g ol i

cumference  and this would give the circumference of the earth
L Ciroumfen st e about 28,760 miles. This was not such a good
240, ) suadin result as Eratosthenes ; and no doubt the main

source of error came in measunng the distance from Rhodes to Alexandria.

All the carly measurements of the Earth’s circumference imply the
use of some system of ping com le with the idea of latitude and
longitude. Hipparchus of Nicaea (c. 140 B.C.) 15 credived with the introduc-
tion of latitude and longitude, though very little definite information as 1o
the nature of his system has survived to the present day. The equator as
the zero Line for measurement of latitude appears to have been a natural
and generally ar:cetgted idea, but many centunes of controversy preceded
the acceptance of the mendian through Greenwich as the zero of longitude,

In the 17th century, Cardinal Richelien proposed as the starting point
of longitude, the meridian through Ferro, in the Canary Isles, because it
lav west of the Old World and east of America. Later, the position of
Ferro was reckoned as 20° W. of Paris. The Greenwich meridian first
came into use as the zero line on sea-charts and it was penerally accepted
as the universal prime meridian at a conference held in Washington in
1884, though many countries still took the prime meridian as one
through their own particular capital. ILLL.C.
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very fine powder for some processes. It is the job of the physicist to
mvestigate how this can be done most cfhciently, thereby giving him an
oppertunity of using mathematical devices which look very unpromising
wher first encountered in an algebra book,

The production of useful power by using atomic energy invelves the
employment of physicists on the grand scale. It is apparent, therefore,
that the demand for physicists is spread over many industries, and will
be heavy for a long time to come. J.F.H.

MATHEMATICAL JIGSAW No. 3
Contributed by Canon D. P. Epersom, Bishop Ourer

College, Chichester.
Take any rectangular picce of paper, or cardboard,
HE‘"[E and cut off onc corner.  How can you cut the remaining
trapezium into two pieces, which will fir together to
make a triangle ?

(There are four solutions to this problem.)

WHY IT WAS CALLED—Neo. &

SINE: Latin sus (curve, bay, gulf, ctc.) rendered by a translator for b
which he took to be the Arabic word jaff (a curve). In Arabic script the
vowels are often omitted; the translator should have read jiba which was
the Arahic rendering of the Hindu word féra, applied by the mathematician
Argabhata (approx. 500 A.D.) as a term for the ratio that the schoolboy
remembers as “opposite over hypotenuse,”

COSINE: From co-, prefix form of Latin cwm (with) and sime, hence
the sine of the complement of an angle, LEH.

SENIOR CROSS-FIGURE. No. 20

AR,

Change of income in slatl Lz the nearest shillin
'::qIEEt 2 dowmd, icis ¥

roob,  cotredt W ihree sigmibicant res,  of
Ix' — 14% — [0 s (), c o
L-E:I'Ip;l'h AR (see ﬁg‘un: g.
Arem, to the ncarest agq. 11, of roofing felt required for
the & é'!l?! figure 3,
Angle ABT {see Hyure 13,
Twice the volume of the
fAgure ).
= b, wheee & + b = &9 {(gee 10 down,
Thrice the external surface arvea; in dg, o, of the sides
and ends of the shed {see figure 21,
Length 8T feee figube 10,

—%
; {DE:J , correel o two decimpl places fepe 11 across
and B0 dowm,

thed in eubic yards [zes

HUTHR bt HRE P L e

— — -

D

2 ot 2. The number of 4% 5/- shares ar 4/6d. thot can be pur-
a chsped by sell 1260 of 5% stock at 117.
- ) ; 3, The product TO0S It — ldx -+ 10 = [,
; x 4 dovwn and
A R

- The product of the largest prime factor of 2
that of ® down.

. The price that & number of ardcles must be sold o
make s profie of 5% i by selling them for L1140 & Loss
of 5% s made.

: = . . ab, where a*— b* = 1225 {pee 11 acrossl

& e 1 E_ﬂc -:I.mgn-:e, 1.1; mueal.la ml irwvels if by | irmr.mlgn

= 5. spe m.p.h, o p b

CIRCLES, cenTRESA rltures nr:i?s muinutes respectively. ™ e

&8, SUHOH FAr AT AL AN CHEGE 1

LENGTY Tems & 8T : L

Feres ARE TANGENTS, Fra 2 When complévsi e sum of oll e digits irserted o the
Fraf Crom-Flgure s o prime number, LH.
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FAMOUS MATHEMATICIANS No. 5—LEONARDO DA VINCI (1452-1519)

Pryor CRANE.
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Mona Lisa.

Leonardo da Vina was one of the of the Italian painters who
enriched the artistic life of the 15th century; an age remarkable for exquisite
paintings; but he was also sculptor, architect, scientst and mathematician.

Although the 15th century was a great artistic era, scientific progress
gl M&mwjﬁeﬁmm pHmed
2000 years old, were 85 unc : 5
(384—322 B.C.) had pronounced his views on science and philosophy and
these were so completely accepted that some of his errors remaned un-
corrected untl the 17th century.

Leonardo was one of the few who questioned the old beliefs, for his
observations, reasoning and expemiments contradicted them. Originally,
these observations were made purely from an artistic point of view.
Leonardo wished to understand the nature of the subjects he painted; so
he studied, amongst other things, anatomy, the mechanics of a bird in flight,
and the transmission of waves through water. All his ideas and observa-
tions were recorded in his notebooks, and these notes make very interesung
reading, Although it was always his intention to sort and tabulate these
notes, Leonardo never accomplished the task,

Leonarde da Vinci has always been remembered for his wonderful
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paintings, the “Last Supper,” the “Mona Lisa” and many religious sub-
jects, but his writings were scattered and forgorten woul they were re-
discovered, many years after his death, in the libraries and archives of the
capitals of Europe. There were 5000 sheets of manuscripts containing
thousands of beavnuful drawings and architectural designs.

In these notes we find many startling ideas and plans.  As the result of
careful observation of the sky and the motions of the sun, moon and stars,
Leonardo came to the conclusion that many of the prevailing ideas in
astronomy were wrong. On one page of his notes there is wntten, in large
letters: *“The sun does not move.” This same idea was put forth by Galileo
a hundred years later and was condemned as heresy!

Leonardo da Vinci had an unusually far-sighted brain on the subject
of practical science and this quality gave nse to numerous inventons and
desipns, Although this was only the 15th century, Leonardo designed a
flying machine, instruments of war and many labour-saving devices,

Cme cannot describe Leonardo da Vinca as a great mathematician, but
he will surely be remembered for his amazing clarity of thoupht in mathe-
matical and scientific reasoning; as well as for his beautiful paintings.

LLC & J.G.
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