BOTTLING IT UP
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Everyone must have heard of a ship in a bottle bur who can imagine a
mathematical model in a jar ? The main requirements for this model are a
cylindrical jar, some suff card, shurming elastic thread and a piece of dowel.

Two circular discs are cut from the card : the diameters should allow
one disc to fit closely within the jar and the other to just overlap the neck.
With a needle, pierce holes at 15 degree intervals around each disc and at
about 3mm from the circumference.

As most jars taper slightly at the base, some packing is usually needed
to raise the level of the lower disc. A dizsected match box stuck to the inner
base with compact adhesive is suitable for this purpose,

Cut a piece of dowel (e.g. rigid strip of balsa wood) which is of 2 length
equal to the distance from the neck of the jar to the top of the packing. With
drawing pins, attach the centres of the discs respectively to each end of the
dowel, Thread the shirring elastic between the two discs as shown in the
diagram to form a cylindrical ruled surface.

Remove the dowel and push both discs into the jar, irmly attachung
the lower one to the top of the packing with quick-drying adhesive cement.
When the cement has set, the upper disc can be removed from the jar and
placed over the neck, thus exposing the ruled surface generators. By screwing
the lid on the jar, the upper disc can be rotated relative to the lower, generat-
ing a hyperboloid of revolution.

Readers will probably think of further bottling possibilities, p:rhajﬁs
incorporating a battery and bulb for display. D.L.B.
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TEST YOUR BRAIMN POWER
The expansion of (x+y)? is x¥4- Sty 10x3y 24 lﬂ:l’}h"u} Sxy ;.r
erent

um 14 digits including the indices. Ho
digits wmlls sed in writing out the expansion uf{t+ﬂ’”:"

NUMBER PATTERNS

3x37=111 and 14-1+1=3 How far does this pattern
6x3T=222 and 2424+ 2=6 extend ?
9x37=333 and 34 34 3==9

CV.G.

Similarly
3x34=102 and 14+04+-2=3 Can you find any other numbers
6x 3d=204 and 2404+4=06 apart from 37 and 34 that do this ?
Now try
4% 28=112 and 14-1+2=4 Does this work for any number
B 28=224 and 24 244=58 other than 28 ¢
R.H.C.
SUBSTITUTION
M A TH Find eight digits to replace the eight letters used
+E M A T o make the addition correct.
I € A L
D.LEB.

ON THE SURFACE

I’ is a point on a sphere of radius 6 inches, A pair of compasses is opened
to a radius of 4 inches and a circle is drawn on the sphere with centre P.
What is the radius of the circle ?

What 1s the radius of the largest circle that can be drawn on the sphere ?

B.A.

A CUTTING PROBLEM
What 15 the maximmum number of pa into which an annulas (ie.
Et;;mhgtﬂmmmmuicm}ﬂﬂ}mnb:mﬁ;h{n}l':l.itufb]lﬂ'mm,
C) > cuts

Can yvou find a general formula for this operation ¢
E.G.

CHANGING THE FROBLEM

111 Strike out six of the digits in the addition on the left so
r that the remaining numbers will have a sum of 20.
999

R.H.C.

MAGICAL SEYENS
Using four sevens and any operation sign, make up all the numbers from

1 o 15.
R.H.C.
502

JUNIOR CROSS FIGURE Mo. 56
3. Change from [1 after buying 3
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6. vy call ?

Wnrhm:h:rmka:lm:;-:y. 8. hﬁmm square of a prime
N
10. Palindromic jumbo jet @
CLUES ACROSS 11. Exterior of a regular ren-
1. First 2-digit prime whose digits sided polygon.
are prime. P.]J.G.

AN OLD PROBLEM
Herodotus said that the area of an inclined face of a uarc based

pyramad was equal to that of a square described on its altitude. vahae
does this condition give for the angle which the plane face makes with the
base ?

R.H.C.

SOLUTIONS TO PROBLEMS IN ISSUE Mo. 63

Hiorw cigareties ? MNick smaked B gpecials using the stuba from
hhipm ro make anather special. b

He had & scuabs heft,

()8 sinoked @ specials ; A as Mick, he then borrowed a stuls
{rom L-nlddl-nh]lllnbltnmﬂulMJhimllllndmuﬂrﬁthr
|mhnﬂ:ﬂllmhil.h1||.-|1pteilLl-thl:mpu}mﬂfhnn=lt

PFYFTHAGORAS AT HOME
Thee poom [s Brm by Geny, so the disgonal s [0,

CUT UF A TRIAMKGLE
Take sy point inaide the trinngle snd draw porpendicalan to the thres sides. There ane inflnirely
ITLELY Walys.

SENTOR CROSS FIGURE MNo. 59
- il::!l:-hll'l Across: 1. 1980; 4. 15; 5. 79 6. 12; 7. 135; B. Bbd; 10. ¥1%; 11. 162; 13. X56; 15. 59240; 17. T1;
Chues Dhowr: 2. 972,70, 895029 4. 1266 |EIZ4; 7. 121, 9, 495 12, 53 14, 24.

LET'S FACEH IT
l. by, C, mTE b
cubodd af i%dh
BOTAMAS
The fraceion & 27711,

JTUNICR CROSS FIGURE Mo, 55
Clues Acrossr 1. 1dd; 5. 196 T, 156;9.24; 10, 53; 12, 180; 13, S40; 15, 289,

Cluea Down: 2. 4106, 3, 4% 4, 1157 6. 628, 8. 523 10, 40-4; 12. 108; 14. 42,
The clae to 1 Acroas should have resd ™ Degrees in an ineeriar angle of 3 decsagen,

A RADMCAL PROBLEM
ThEe valoes were 3464, 1,932, 3.991 . If the process i contineed the value approsches 4.
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TESSELLATIONS
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THE ABSOLUTE LIMIT

Draw a parallelogram as
shown, Take any point P,
-l;u the vertical hn:ndDr&E
?;rcnzﬂll.DﬂW'ﬁ'ﬂIDEEﬂ-
wards O to find a new point

on the wvertical line, P
Repeat the process taking

P; as your new Starting
point.

What will be the length
of XP, if n is a very large
positive, whole number 2

E.G.

GRAND REUNION

Seven good friends dine in the same restaurant. All are eating there today ;
however each one does not eat in this restaurant every : first cats
every day, the second every other day, the third every third day, the fourth
every fourth day, the fifth every fifth day, the sixth every sixth day, and the
seventh every seventh day.

When the friends again all
they will have a big celebration.
celebration take place ?

in this restaurant on the same day,
how many days from today will thas

P.].G.

QU OTE
Mass times acceleration equals force which means distance. This is
Newton's first law of motion. (B.B.C. Sportsview introducing an item on
body-building druogs used by athletes). —

A CHAIN LINK

A man went 1o a machine shop to have a broken chain repaired. He had
five separate pieces of chain to be fastened together and each piece had 3
links a The rate for the job is 1p to cut a link and 2p to a hink.
The machinist claimed that he would charge 12p for refastening the chain.

The man argued that the job could be done for 9p if it were done most
ciiiciently. How did the machinist think he would do the job and what had
the man in mind ?

P.J.G.

SENIOR CROSS FIGURE MNo. 80

) q z | 8. Number of dots visible on a die if
: the 4 is face downwards,

—— 9. They come in all weights in natore,

but mathematical ones are this

1| 5 ¢ 10. ﬂ'ﬁfm. “large " French square
L . 1 number.
ro| 8 11, Minimum valoe of 2x2—8x-119.

12. Product of odd primes, the digit

¥ k0 sum of the answer being one of

| the prifmes uded.

n 1 ” | 13. Roots of x3—18x-+30=0 correct
to two decimal places the larger
root first.

I3

Crues Down
Use w=3-142 unless otherwise smted. 1. Fourth, fifth, and sixth terms of
I‘ al points. ﬂ'I.E!_._!tl!'.lﬂ-l:l- ':i'h-l:lllt rith erm  is
r =
CLUBS ACROSS z.fi-qulmr:mmmmapiﬂmnt
1. Cube of the sum of the first 18 figures.
positive  inlCgCrs. 4. = to4 decimal plages,
3. Area Lﬂmﬁ y = 3xd-42x-13, E :Ew{ﬁﬁ-ﬂ}. use 4 figure logs
K=EDES, I == Xx=2, o two perfect numbers, ex-
ﬁ.ﬂmminthemqwﬂ,ll cluding 1, secparated by their
20, 28, 44, 52, arithmetic mean.
T. 3125849, P.].G.
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FLOW DAGRAMS

MISE A

TUEM AND
WalT FOR
THE SEXT

£

6. vou

FoORGOT

- |
SATCHMEL,
SEr BALS K

TO START.

TOPLAY : Each player has a counter. Moves are made by spinning a coin:
move one space for'tails’ and two spaces for ‘heads”. Follow the
1HI-I'PLI:I:ki.aFLl whan you land on a square which has any.

To finish you must land exacktly en the ‘school’ Square.

The illustration shows a sim game “* Going to school by "bus ™,
which emphasises the number of different things which need to be done in
order to complete the journey successfully. It is really quite a feat of memory,
yvet thousands of pupils do it every wechkday quite casily, because they have
learned the things need to do, and they are intellipent enough to make
decisions on their own. A robot schoolboy—or schoolgirl—would have more
difficulty. A computer ™ brain " (not a very good name, since it cannot do
many of the things a human brain can) can only remember, and follow, any
instructions it is given, and this means that every single decision, however
trivial, must be included in these instructions.

The computers used i industry need to be told everythung to do, too,
and this 15 why there are such people as computer programmers. These
le have to think of every step that the computer will need to take to

a calculation, and write it in such a way that the computer will * under-

stand ** it.
The first stage in writing a programme for a computer is to write a
“ flow dragram ". One 15 shown . . . ... This flow diagram, like all others, is

followed in the same way as the game, except that instead of numbering all
the SQUAres, arrows are put in between them to show whichcm:he instruc-

tions ** flow ". Also, of course, the squares have changed to , rectangles
ar rhombuses,

Circles are used to connect parts of programmes together and so are
called * connector boxes ™, Most often these appear only at the beginning
and the end of the programme,

504

GET OFF
THE BUS

YE !
o
ALK IMTO

b,/ I

Rectangles contain mnstructions (instruction box), Rhombuses contain
questions. The answer to cach question fixes which ™ exit ™ we take when
we have made our decision (decision box). The flow diagram shown has, in
places, improved on the game so that anyone following the instructions
not waste 50 much ome ; but even 50 there has not been room L0 5ay every-
thing—fior instance, I have taken it for granted that—

(13 To catch a "bus, anvone would go to a "bus-stop.

(ii) No-one would get off a "bus while it is moving |

Even these simple ideas would have to be put into the flow diagram for
our robot pupil | Try drawing a flow diagram to explain how to achieve some
other everyday tasks, e.g., making a cup of tea, crossing a road, etc., or how
to play a game such as snakes and ladders (this is easier since there are fewer

things to do). In a later 1ssue we will look at the way in which a flow diagram
can help with some numencal calculations.
E.(.

ACHTUNG |
Alles
Das computer
mittengraben. [st easy schnappen der springuwerk,
blowrs und poppencorken mit spitzensparkemn,

[st nicht fur gewerken bel das dummbkopfen.
Das rubbernecken slghtseeren heepen hands in
die poketen, relaxen und watch das blinkenlights.




