THREE DIMENSIONAL CURYE STITCHING
The two-litre plastic containers
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On a piece of paper, a circle is ”/ \\\

drawn with the diameter AB = 14'1{ \\‘F

100 mm. (See fgure 1). Using a ‘ lib
protractor, the circumference is

divided into 36 equal parts, starting

at A or B. From each of these points on the circumference, perpendiculars

are drawn to the diameter and the mid-points of these lines are marked to
give a set of points on an ellipse.

The paper template is then trimmed to a convenient size and positioned
so that the major axis, AB, of the ellipse lies along a diagonal, XZ, of one
face of the npﬂhcuﬂtﬂﬂur.{ﬂﬂfiﬁmzl It is held in place with a strip
of self adhesive tape and holes for the ellipse are pushed through the plastic
using the point of a pair of compasses.

The template is then remowved and
attached to the opposite face of the
container, but with tgm major axis lying
al W1Y). Holes are
pushed thro the as before.

Tll:ing a working length of about
2 m of the thread in a needle, it is sewn

ﬁ-n-ml!t D, then ﬁit-:rrhuhnlnidjmnt
to D (in the direction of the arrow) and
back into the hole adjacent to B (again
in the direction w arrow ), m%“ -.mﬂhun.
progressing one At a time. er
lengths of the thread can be tied to the
lengths that have been used (outside the
container) when required.

As the model , care will be
needed to ensure that the threads are
comectly interwoven fo maintain a
W siraight line between each pair of holes at

the top and the bottom of the container.

By wvarying the figures marked on the top and the bottom of the
container, a number of different models can be stitched. Coloured paper as a
background and the inclusion of a battery and bulb could result in a worth-
while mathematical decoration.

D.1.B.

A MATHEMATICAL PIE

No. 87 Bditorial Address : West YView,

TRANSFORMATION
submitted by Jenny Srark, aged I3, St. Albans Girls® School

Flot the following co-ordinates to draw a tortoise.

Start at (D I]ami ui.ntufz ) and one to ,5],{51}.{??
%3), (11.4), {12,5]-. { 3 1‘_144 4.3} {]3.3 (Jll(,l ). (10,1 ;9 i,
EH‘J. (944,13), 'EF'HJT.I-». E.ﬂ 1}, {4 H}. [45'-'-# 3,0, (3.1), (0,1
the eye just above tn:hﬂm
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Now transform the tortoise by doubling the x-co-ordinate and halving
the y-co-ordinate.

SYMPATHETIC NUMBERS

If you add and-also multiply mmmnhnnimd 47, the results are
49 and 94 which contain the saine two digits.

Can you find another pair of different numbers with the same property?
Can you find a single number which when added to itself and when multi-

plll!ll by itself has this property?
R.H.C.
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DENNIS THE MENACE

The members of the Editorial Board
often now enter board meetings in fear and
trembling as the editor’s dog Dennis doubles
in size each term.

The last meeting was held in the hall-
way because Dennis, now two years old
filled the meeting room. How old was he
when he half filled the room? AMA.

CAFPTAIN AHAB AND THE GREAT WHITE ANT

]

rl

Let x = weight of whale and
v = weight of an ant.

Let x + v = 2w, so that

___‘ X—2v= ¥ ... (1

= ' and X=—y+2v .2
Multiplying the two equations
(% — 2V x = -y (~y + 2v)

| x2 — 2vx =y2 — 2vy

Adding vZ to each side X2 —2vx #+vi=yl — 2vy +v2
which gives (x — v} =(y —v)2
and so X =VEY —V
or X=y
The weight of an ant is equal to the weight of a whale. R.H.C.

MONEY FOR OLD ROPE

Your Post Office Savings account contains £10, on each of two

OCca%ions.

Epizode Une
Withdraw £4 leaving £6
Withdraw £3 leaving £3
Withdraw £2 leaving £]
Withdraw £1 leaving £0

A{Iclhl%m £10 £10

Y

Episode Two
Withdraw £5 leaving £5
Withdraw £2 leaving £3
Withdraw £2 leaving £1
Withdraw £1 leaving £0
£10 £9

is there this discrepancy? Which agrangement of withdrawals will

produce the greatést discrepancy™
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R.H.C.

SOLUTIONS Tﬂ;ﬂl;gLEHE IN ISSUE
0.

No deal! The largest amount of change that will

not enable you to change a 50p piece Is 55%p,
23p. When the 2¥ip piece s withdrann. 1 x 4p
: n wn, 1 X
can replace it to giﬁ: total of 534p. P

Penragons and trigngles. There are 35 trian
in sets of 5 co t to AEH, AEB, .

ADC and AGC and 10 congruent to AE]J,

The pint that thinks ftr a gquart. The volume of the glass is one gallon. The
ratio of the areas of the basesis 4:1.

Diggonals. The number of squares that are cut by by the diagonal is (w+1-—1}.
Use your judgement. (c) is correct — refer to Theorem in stitches is No.BS5.

SOLUTIONS TO PROBLEMS IN ISSUE No. 86
Back ro front. 23 x 64 = 46 x 31 = 1472,
How odd! The number is 1 014 492 753 623 188 405 797.

Fits. All quadrilaterals amd all triangles will cover a plane surface. The
arrangemeént i3 called a tesallation.

Focabulary. The numbers are 170 and 70. The sum is therefore 240.

BODMAS Without brackets, the answer is 208, Using one pair of brackets,
answers of 221, 23, 26% and 29 can be obtained.

This and rhar. The ratio is 5:4.

How strange! If the first tens figure is a and the first units figure is b, then the
numbers are 10a+b and 10a+(10-—b). Using simple algabra it can be shown that
the product is equal to the product of 10a and 10{a+1) added to the product
of b and (10—b), which are the numbers. in the second expressions.

Overtaking problems. The time taken by the car to overtake the juggernaut
is a little over 10 seconds during which time it has travelled over 220 metres.

B.A.
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THE HOBBIT FROBLEM

Read through The Hobbir by J. R. R. Tolkien and find the numbers
involved in the twelve incidents below. Multiply your numbers together.
1. Number of dwarfs who began the journey.
2. How many trolls did they meet?
3. For how many days did the travellers stay in Riverdell?
4. How many riddles were asked in the meeting with Gollum?
5. Number ui'-ﬂ t im t'hn Mountains with the goblins.
6., MNumber ufwh.il;ﬂ orses in E-num s house?
7. How many days did it take to cross the Long Lake?
8. How many feet was the secret door above the valley?
9. Area of the secret door in square feet.
10. How many hours was the march from the Front Door of the Mountain

to the Look-out Tower?
11. How many armies took part in the final battle?
12. The number of dwarfs who survived the final battle.
B.A.

How to win a three-legged race using equations
1 man has o tails
x cats have x tails

multiplying, 1 manx cat has 0 tail E.G.

tnpn-l‘i uare as in figure 1. Find

a :h r:mﬁﬁnnd areas of the two
Tm:lrig;ht—mﬂnduhnﬁlm

. placed one on top of the other as
| in figure 2. Find the combined E]
i

-
COVER UM
A parallelogram is placed on
oL

areas of the two triangles. What do
ou notice about the two results?
1 calculation was ﬂilmf

fig2 b C—

Pl FILLING

For this quick calculating trick,

you need a piece of tracing paper.

Carefully trace the w outline from
figure 1 and then you are ready to

amaze your friends.

fig.1
Place the tracing paper anywhere over the number square, 2, 80
that the w is vpright and encloses eleven squares of numbers., enge a

friend to find the total of the eleven numbers. To thelr surprise, you will have
written down the answer long before they get it!
Heie is the secret: all you need 1o do is an easy calculation with the two
numbers near the centre of the pattern. For example: -
b} In figure 3(a), while your friend is strug-
Eﬂngwiﬂl:i!+33+34+35+fiﬁ+43+
19]20] 45 + 53 + 55 + 63 + 66, all you do is

154
M : _
Answer 494 -—J

fig.3 fig.4

In figure 3(b), the quick way is to add 280 and 38 to get 318, If vou are
uick at multiplying by ten and adding, you should be able to beat your
riends even if you have an electronic calculator! Readers who know a little

bra might like to try to prove that if we call the number near the centre

n (as in figure 4) the total of the numbers within the mshape is 10n + (n +10).

E.G.

JUST ONE QUESTION

Lieutenant Columbo was interviewing three suspects after a robbery, He
knew that it was a one-man job and that each of the suspects told him a lie
and each made a truthful statement.

Lenny the leg said: "It wasn't me — and Eric the ferret didn't do it
Eric the ferret said: “[t wasn't me — andditwasn't Fingers Freddie™
Fingers Freddie said: I didn"t do it — and the other two were at home with

me watching television™
The Lieutenant immediately knew who was the culprit and arrested him,
Who was it? AM.A.
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ale i.:,"c.";:; A BILATERAL CYPHERS
olelolof1]e Here is a way of sending secret
© E}ﬂ I|o|cC messapes which is different from the letter-
oo I_'l'l_'l D for-letter or number-for-letter codes. It is
oloitforo|s  bued on by numbes (s howa on he
olo[il1olc left).

.,f:'_'-,":Ll '}'l:'"' Messapes can be based on any rule
0l1 0[O0 01 which will divide the letters into two distinct
ol ojo|I|J subsets. For example we could use vowels
o|1|o|1[oK and consonents, or capital letters and small
o110 Ieli.L letters. If a capital letter stood for 1 and a
ST Tat o small letter stood for O, the “message”
.-E"_.”'I".!*:Tﬂ “mATHS ple is grEAT™ would really mean
ol 1|1l p Dllll.ﬂlmﬂ,ﬂﬂ'liﬂ=ﬂﬂ.
[Tlojololola You see that a message in the cypher
| ci,h:r_r:r_ 1L has five times as many letters as its meaning,
ljoo|i|o s Opposite is a “telegram™ from a shop-
: E-‘?Jé E.Ll keeper who stocks socks, but 1 think he's
TatiTol 1] v ple spy. Letters with wvertical symmetry
iToli T olw stand for 1 and letters without wertical
M ':*:L:IE“ symmetry stand for 0. The decyphering has
11 |O|0|O}Y been started for you.

||_|in oz EG.

IN DAYS OF OLD

In the olden days, mathematicians were taught multiplication tables

only as far as 5 x 5, so that & written method had to be used when they
wanted to multiply numbers such as 7 and 8. Robert Recorde (1510 — 1558)

gives a method as follows: —
. 3 The units digit is found by
subtract multiplying together these
each two remainders, 3 x 2 = 6,

g from 10 B whilst the tens fgure of the
. product s found by sub-
ﬁlnﬂng W either way, (7 — 2), or (8 — 3) = 5. The answer is 56.
ow try 7 X b. bt
Experienced mathematicians might try to justify the method.
KE.H.C.
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JUNIOR CROSS FIGURE No. 69

24 hour clock cross-figure
Clues Across

%. Efll"“h“t::g;u[ EIIT‘E a.m.

' past tin the evening
6. six minutes to 3 p.m.

7. one minute before 7 p.m.

Clues Down

1. 11 minutes past 2 a.m.

2. 12 nﬂnumﬁfm 11 am.
3. 3 minutes before midnight
4. 11 minutes before 9 p.m.

AMA.



