MAGIC CIRCLES
Submuited by Derek Coward, Sheerness Techmical High School

Magic sqguares are well known,
but what about Magic Circles?
These may be constructed 1n a way
similar to the squares. One, of
order five, is shown on the right.
Each sector and each ring has the
same total, 65, just bike the rows
and columns of a magic sguare.
In place of the square’s diagonals,
the «circle has spirals, movine
outwards and anti-clockwise, cach
one totalling 65.

1. Draw a circle containing an odd
number (greater than three) of
sccrors, and the same number of
Tings.

2. Place the number 1 in any “cell,”™

3. Place consecutive numbers in
the cells according to the follow-
mg rules -—

(a} Move outwards and clock-
wise,

(b) From an outermost cell
move to the innermost in
the next sector.

{c} If the next cell is occupied
keep to the same sector and
move one cell inwards.

(d} From the innermost, if the next cell is occupied, move to the outermost

in the same sector.

Completed mamc circles of order 9 and 11 will be shown in the next
msue. Now try to complete another magic circla.

AN ANNUAL PROBLEM

In issuc No. 53, we asked for ways of using one 1, nine 9°s, six 6s, and eight
3’s connected by ordinarvy mathematical symbols to form 1963, The response
was overwhelming., A number of solvers were content with a single solution
whilst others submitted twenty or more different ones. Some used the digits
in any order, others retained the order in 19268, whilst a third set produced
symmetrical solutions. The most appealing solution came from Miss 8. F.
Pack of Salisbury. Book tokens have been sent to the 13 winners,
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THE AUSTRIAN PRETZEL DISSECTION

The fApure shows 2 rwisted
Vienna bread roll, called a Pretzel :
the twist is purely decorative.
What 15 the greatest number of
pieces into which it can be cut by a
single blow and in which direction
should the cut be made ?

The Ausktrian Pretzel

MATHEMATICAL INN SIGNS

THE SLY DROOLER was submitted by Deborah Valentine of
Amersham ; a book token has been sent to Deborah for this contribution.

Other Inn signs have been submitted and will be published in future issues.
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DO NOT FORGET

Submitred by Pawl Stacey, Councy Secondarv School for Boys, Corsham.
FPlot the pmnts whose co-ordinates are given and join by straight lines
using a scale of 1 inch for ten unils on each axis.
(a) O0,72: 6,73 17,79 22,77: 25,69: 22,59: 11.,52: 13.64: 10,70: 6,73.
(by 10,70: 16,75 22.77. (c) 5,63: 8,6T: 12,66,
(d) Draw a circle radius 1 unmit, centre 9,64,
fe) 10,57: 11,54 8,51: 5,57: 3.48: 9.42: 12.39: 20,39; 23,33: 21.,30: 20,31:
19,30: 20,33: 15.36: 9,36: -3, 48: -5.57: =8.51: =11.54: =10,57.

(f) 11,52: 12,39, (2} 12,36: 11.22: 10.23: 10,36.
(hy 9,42: 8,51. (i) 7,53: 4,51.
() 1,44: 0,43; -2,44: =2,47. (k) 11,52: 15,46: 16,39,

(y 15.36: 13,33: 11,15: 12,5: 5,5: 5,21: 0,26,
(m) 3,22: 3,11: 5,11. (n} 5,5: 6,60 7,5: 8B,6: 9.5: 10,6: 11,5: 12,6.

Repeat all except (e) and (j) with negative values of x and join 10,36 to
9,42 ; 12,39 to 15,36 and 16,39 1o 15,36,

The whole area may be shaded as appropriate,

REVERSIBLE SQUARES
Submuited by Mr, A. Osbaldiston, Kidderminsrer.
132=169, reversing the order of the digits gives 312=961. Find other
numbers with the same property and try to generalise the result.

THE INYERSE OF =~
Submirted by Mr., J. Magee, Maler Lambert High School, Hull,
CAN I DISCOVER THE RECIPROCAL of =7

Counting the letters of the words gives 3 1 8 3 10 which gives the value
correct to 6 sagnificant figures.

PYTHAGORAS BY SLIDE RULE
Submeitred by Mr. B. N. Borty.

Good slide rules have all trigonometrical ratios on thermn making tables
UnNnece . Engineers and electricians sometimes encounter problems
involving * Pythagoras * and use their shide rules to solve them.

Consider the triangle with a right angle and the two sides about the

right angle 3 units and 4 units, It 15 a well-known fact that the hypotenuse
will be 5 units. The slide rule method for solving this problem 15 :—

Let the hypotenuse be x units, Then

x4 =34 4 42
Then (F)2=12 -+ ($)?
and # =14+ (8)2)

Using the shide rule, fiind § from scales A and B, It is 1-333, With the
cursor, find the square of this on scale D, iti1s 1-778. Add 1 to 1-773 in vour
head, the result is 2-778. Move the cursor to 2-778 on scale D and find 4/2-778
on scale A, it is 1-667, Now multiply 1-667 by 3 to find x using scales A and B.
The answer is 5.

A word of caution is required. be careful with the position of the decimal
point when adding the 1 mentally. If the hypotenuse is given, the method
requires the 1 to be subtracted as you can easily show.

MNow try these : find the hypotenuse of a right angled triangle if the other
two sides are 28 and 45 units respecdvely. Find the other side if the hvpoten-
use i1s 31-4 and another side 1s 26-4 units, and find the third side of the right-
angled triangle whose hypotenuse is 34 units and one other side is 144 units,

430

(Theorem of Pythagoras)

THE STUDENT'S COMPLAINT
Submitred by Mr. R. M. Helsdon. Poole.

In maths at school we learm of scts
And sets and sets and sets and sets.
Sets of cats and sers of dogs,

aSets of cows and sets of hogs,

Sets of cabbages and kings,

And sets of unreleted things.

Just what thesze sets are all about

Is something I can’t fathom out!
(GGeometry is sets ggain,

For all are sets : poine, line and plane.
By affine transformations we

Learn all about geometry.
Translations and inversions too,

Char teacher shows us how 1o do.
But when from class we all come o
We wonder whar 1ts all abour!

We algso learn the gueerest tables
atranger than old Acsop’s fables.
Two tours, base three, 18 Twenty=-two
Which may sound very odd w you ;
And seven umes two, mod. five, 15 four
Which may surprise you cven mere.
These endless tables tax my brain
But all mvy protests are in vain!

My little brother’s not so dim,
Figures were always fun to him.

But mow with coloured blocks bhe's
taught,

All his efforts come to naught.

Why should this be 7 Alas we find

The child was always colour blind!

When through tnpu’ffg we akip

We learn gbout the Mobivs sthip
Klein’s bottle and the bridges seven
In Konigsherg. But why in heaven
Are doughnuts classified the same
Ag ]-:H:E of sirirg or picture frame ¢
Iz afl this odd 10pology

Required in our Technology 7

Mew maths breeds symbols by the scone,
Topics proliferate more and more,
Linear programs, mMaglc squanes

And matrices and ordered pairs,
Transformatons, isomorphic groups,
The Eigen vecior, one plane loops,
Boolean logic, inequations, _
Continued fractions and translations,
Computers 2nd Diags. of Yenn,

And scales o every base but ten.
The number systems of the Greeks
Romans, Egyptians and the Cretes,
“ Funny ™ pictures and feeble jokes,
Fragments of verse and ofl-beat iIi:’-cv-lr-r:-.ﬂl
And puzzle-corner maths and tri
With folded paper or match sticks.

Gimmicks and novelues galore
From out the printing presses pour
Eut why MEW MATHS I'd like to
know
Since it was Written years ago
By Hoole and Carey and John Venn
And many other famous men
Who from earth had all departed
Ere technology had srarted |
By R. M. and C. W. Helsdon.

SOLUTIONS TO PROBLEMS IN ISSUE No. 54
SENIOR CROSS FIGURE Mo. 50

Clucs A SR 12: 3, 41433 7. 676 0. 3T0; 10, 4458 ;
i w203 16, 272 17. 453 ; 19, 8455 20, 25, :
Cloes Dhown = b, 1667 ¢ 2, 271 &, 135: %, 478: 6, 303 B, 64
1. 440 12, 1635 ; 13, 524 ; 14, 225; 15, 343 16, 28;

FIND THE NUMBER )
l:'.'nrdﬁl :I:ig'mln.'l have hed 3 instesd of 2 as the second Agore on the
rei LImne,

SOLUTIONS TO PROBLEMS IN ISSUE No. 55
THE INVERSE OF 7 — See aleo MME new volusne 1, pagpe TS5,

THE STUDENT'S COMPLAINT — The ddagram shows a red setter |
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Continued from page 433

(1v}Threaded with cotton, each of the remaining 12 straw lengths should be
connected from a vertex to the centre of the model.

The sixty indented faces (equilateral triangles) of the completed model
meet at the centre, Thus the volume of the * solid ™ is zero.

Diagram No. 2 represents the net of equilateral triangles from which
the model can be constructed in cartridge paper. All lines should be scored
with a blunt edge and the broken lines indicate reverse folding. Assemble the
centre band before the upper and lower faces, using a quick drying adhesive
cement.

A little elementary geometrical thought or experiment is bound to bring
cries of * Cannot be done! ™ at the suggestion of a cube with indented eqgui-
lateral triangular faces. Nevertheless, it is possible to represent the inter-
secting planes through the medium of paper and glue. Diagram No. 3 is a
net forming the main of the model. Broken hines again indicate reverse
folding. The flaps and faces are numbered to assist assembly. Diagram No, 4
i5 the net of the apex of each pyramid formed by the mmtersection of four
triangular faces. 5ix of these pyramads are required and, when fixed n
position on the mam part. the model 15 complete.

The apparent indented triangles of each square face of the cube do not
form the triangular indents of that face. In fact, they form part of the reverse
side of one triangular indent for each of the four adjacent square faces : the
four meeting hines of the apparent indented triangles are formed by the inter-
sectton of the equilateral triangles. The apex of the pyramid from the opposite
face interpenetrates the four intersecting planes where they meet,

A negative volume can simply be calculated showing that the ratio of
the solid cube to the neglid 15 11 +/2.

The calculaton of the dimensions for the net of this model provides a
worthwhile geometrical and tngonometrical exercise.

D.1LB.

IUHIEH CROSS5 FIGURE Mo. 48

14. Diamerer of a cycle wheel which
turps 720 times 1 1 mile, in inches,

16, Ave number of n::lig;its per clue
for thes crossfigure.

17, Centimetres in 1 inch.

Dow
1.{ Multiples of 3 between 0 and 30 by

-[:"_-'Iu]tipiﬁ of 5 between O and EI-III}n

otal number of possibilities re-
versed when 3 dice are thrown

together.

2,

2210 — 1221 (base—three). gon which has four angles each

10032 - 12 (base=four). of 1117,
135 m.p.h. in ft. per sec. 15. 849 of this number is 7. D.IL.B.
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3. Area ol square on the shorter side
of paralielogram in 5-across,
4. Foint of intersection {ordered pair)
ACRCSS of dingonals in S-across.
1. An unlucky sqguare for some! 6. Reflection of (0% in the line
3. Area, 10 54. units, of parallelogram y=2x - 6.
i S=-across. B, 4/(229 =215},
5. Fourth wvertex of parallelogram 9. Value of x when log. 2x=8.
with vertices (0070 (2,3} {7.4). 11. Volume of a cubu: of which the
6. Change 12000 ({(base=three) into total surface area is 150 sq. units.
base-ten. 12. Unequal of a convex penta-
7.
Q.
2,

[T

FOR LEFT-HANDED NUT CRACKERS !
This wnssal binary crossfigure was submitted by Mr, D. B. Smoldon, of

Barnstaple,
CLUES ACROSS CLues Dowg
1. 3 down—6 down. P, 11 =<1,
3, 0011 —0101. 2. DO11==-001.
5. 12 across -7 down. 3. 11001 =1011.
T. 0111 —0011. 4. 7 mcroszs+ 11 across,
8. T across x 1} across. 6. 4 down X3 across.
. 11 acrosss 42 down. T. 2 down > 7 across.
11. Q100 =011, 8. D011 =11,
12, OO0111 -=001, 10. 5 across—6 down,

99% ; POLICE !

By using elementary ayml:luia such as , -, %,
the following numbers from 9997

a. 1. b, 2, . 3 d. 4. e, 9.

—, and 4/ can you make

SENIOR CROSS FIGURE No. 51

Ignore decimal points and give egch solution to the appropriate number of figures. » e 3

16. Total window area ({sq. ft.) of
house in I—dq:mn if that of model
i5 24 =q.

17, Radius -lzbf a ¢ircle 1o which, from
an external point 10-5 in, from the

centre, a tangent is 8.4 in, long.
12, Froduct of roots of :
X(5x — 24)= — 27,
20, Tan.239°12°,

Croues Diowes
1. Width (in 1.} of 2 house with a
frontage of 40 fr. if the scale model
has width and frontage of 5 in.

afid B an, ﬂfm::wnl}
2. shoritest surface distance in miles

Berwveen nw:r 0ints on the same

meridian a difference of
CLUES ACROSS 4-14° In'tjtud-.- (Farth's rading—
1. 8% in base-three, 9GO0 ml. ).

L]

. Sum of the inverior angles of a

3. The sum (in {) which, when
convex hexagon.

increased by 3749, becomes £ 104

10s. (d. 4. Cos.308"54".
5. Solve, giving x Arst : 6. Smallest possible surface arca (s4q.
2T0x 4 T2y =T163 cm.) 1o completely enclose 4851
T21x 4 279y = 5837 Cll. €11,

. Volume of loft in l-dewn if that
of model is 34 o, i

[ a|

6. Sum. to nme terms, of series
=08, =06, -92, =B4, .. ....

7. 1 . 10. Minimum value (reversed) of v in
rey the equation :
@, Volume gm:ru:iﬂ when Ty=—6x is 13 : ‘1"1312 - Ix
rotated about ¥ axis between ' 4 1., 1
e 0 and = 6. If f_u+1.r’ find u when f=51 and
11. Find n when logzn—=4-51. v =8,
12, ]f‘:]:l-:-:qﬁ and p=36 when q=2, 15. Dristance {in ml.) of start from finish
when gq=>35. for :
rincipal which wyields £73 I0ml. 070" <4 23ml, 013"
ﬂdp's;lrl'.l e interest at a rate of 18, Sum 1o 19 terms of ;

".i'['f"d.-“,:. per E:I'.I:I'Il.'l.:i'l'.l. for 15 years, =1, =8, =4, 0,. . . . D.1.B.
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NOLIDS AND MNEGLIDS

DIA. 1 Indented tosahedron

i ’I’ l': ] ' Iy 1

5 pipe cleaners or /8 gauge
inside plastic w.r'mj v

i,
.J

e

A

drimke
stnd w:g

Having construcied a four-disnensional representation of a cube (Tssue
MNo. 313, onc 15 unhkely to express much surprise ar the passible construction
of * sohds ™ with zéro or ¢ven negadve volumes. These structures we shall

" FrEr, LA o T e - =t
Pyttt e s 'I-:.l.ur.-r.r e St

Mot For model wibth sides From 15 imelics rpuntrds .

A5 an ¢xample of a nohd, a regular indented 1cosahedron has been
chasen, Unaware of the existence of nolids, some membeis of a secondacy

modern school maths club wecidently discovered this example when addina
sfruts to a straw model ol an icosahedron,

(i} Cur 42 equal lenzehs from plastic drinking straws and form 12 five-armed
vertex supperts froin pipe-cleaners.

(1) With 3 vertex supports and 3 straw lengths, construct an cquilateral
triangls as a base.

(11§} Gradually build up the icosahedron from this base, with 30 straw lengths

Lostinued on page 434

term as nolids and oneglds, cespecuvely. as edpes,
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FlLad QF INDENRTED CUBE.
HiPLDEM DETAIL 1M COLOUR ]
AFICES SHADED.
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