THREE-DIMENSIOMNAL CURYE S5TITCHING

el

SORT YOURSELYES OUT
t;hﬁﬂam.pmtﬂrd.s,wﬁttthtnumhus 1 to 15. In the table, you see

the binary eguivalent of these numbers. Along the side of each postcard

cut holes and slots to represent the number in the binary scale; a slot repre-

sents | and a hole represemis 0. Ensure that the holes and slots in each

position are in the same place on each card.

Denary Brrary When you have completed the cards, shuffle them
1 0001 into any order. Push a knitting needle through the
2 0010 right hand set of holes in the cards; as you hit the
3 0011 needle, those cards with a hole in this position will
1 0100 sty on the needle, those with a slot will be left
¢ 0110 Nied om aod repust e opestion veing the oext
6 ! out i 1 next
7 0111 hﬂ:ﬂnng,phdngthmm'?:uﬁbeﬁndu
8 1000 the back of those which are lifted out, Continue with
i 1001 the remaining two holes, What do you notice when
10 1010 vou have finished # The cards should be in namerical
lé ﬁ% m-l:ll:r[.fEanLnu :it:;ﬂjrﬂ].is;u-T? .
1 you have an pack mng cards that
13 1101 dnnntmn:mdjﬂucﬂn:rmndpﬂzfﬂfmrytqlﬁw
14 1110 of the numbers up to 52, you can perform a
15 1111 very interestung trick. Number the cards from 1 1o 52 ;

spades 1 to 13 starting ace, deuce, ete,, to ten, jack, queen, kng ; hearts 14 to
26 ; diamonds 27 to 39 ; and clubs 40 to 52. Drill six s¢s of holes along one
side of the cards and cut slots for the 1's m the binary equivalent of the card
and leave the holes intact for the 0°s. In the same way as before, using a
knitti and ing the cards that are left each time at the back of the
pack, you can sort cards into suits in numerical order.

:
:
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FLOW DIAGRAMS—2

In issue No. 64, we saw that a flow diagram was followed rather like a
simple “ race ™ game such as ludo or snakes and ladders, and learned the
terms ** connector box *', ** mstruction box ™ and ** decision box *'. Even if
you missed that article, you will probably be able to follow these instructions

betivaern 1 and 2
and wrike bb dowr

Toke Your Find the

[ast reswllE .u-:lp-'q-c.nl
Write down
the resulk

The final result you get should be a good approximation to—
|

1
= 4+ 1

n+i

What do you notice about your result /
E.G.
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WHO'S ZOO

A farmer has his own zoo collection. When the census-taker asked him
how many birds and how many beasts he had, he replied, * Well, I have 36
heads and 100 feet altogether . How many birds and how many beasts
were there ?

P.].C.

THE COMMONMNM MARKET
Pierre, who was born in Brighton, works in Paris and, when at wn-rh,
travels approximately 28km per day. In his travels, he does
streets, roads, automobiles, trees, fields, or houses. Hn does
run, travel on any animal, ride in any vehicle that runs on tyred wlm:]s n-:l
15 rarcly sccn om a boat, ¢ t when he returns home. H:un-ntalmmh
travels. I—lnwcinl:hﬂ'bt? t:!nj,mnthinkmsfri:ndsmPammllmm?

A SQUARE PAD

Jimmy's father bought a with the house number written upon it.
He knew that the number of the house was a perfect square but the
Wmﬁ ?-n:mt to him that it showed the wrong number, What was the hous
num

P.J.G.
SUBSTITUTION

THIS The problem on the left 15 an addibon sum. You must
IS replace each letter by a digit 0—9 and the same digit must
VERY be used to represent the same letter. Put digits for the

EASY letrers to make a valid addition sum.
I.]J.G.

CONDEMNSED

The nectar gathered by bees consists of about 70%, water, The honey
the bees produce from it contains about 179, water, much nectar 15
required to make one pound of honey ? A.W.B.

MODERN CROSS-FIGURE

e =]

mﬂm 1Pmmmty-urm:_umngmmm~.
PIiIII::I-ﬂ:l G=} -:::ulwhﬂdl an unbissed

. Co-ordinates l:ri'l:—ﬂu—-ﬂll after a &, :.rhpr:ipa:n:imﬂm:ﬂmd y=23
b of €aes of shaaarty of 7 “.:Dz_fhm am of 1 down)+(digis
. LHH e - aes O !-H!I'.E.II'I!'E'_" . 1L SR 31m
a square. down) writtén in base 9.

3¢ in denary, written in binary. P.J.G.
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10. Mo, of days in 1972,

12, 3%, see B down.

13. Next two terms in the soquence
(4 l=mB ), (5T—41), (HZ==5T), . . .

15. First twenties prime number fol-
lowed by twice that number.

CLues Doww

1. First two 2-digit primes.
2. Prime number with digit sum of
10, whose digirs are both sguares.
3, # o thres significant figunres.
CLUES ACROSS 5. 103—{31—1)2,
£, {qitln term in the sequence 1; 11, 8 x24x—I;when xis 21.
9. ?uﬂe of 2 palindromic MNo. some
4ﬂnlypﬂmdnmi:n=::-f:hh whose factors 15 a8 palindraimuc
cenftury. prime.
6. Unlucky Friday. 1. " Anagram " of 8 down.
7. Yards in 2 quarter mile race if 6 14. First sguare whose digit sum is
FUONAErs COmpele ? alsp a sguare.
M.B. 3 feet make 1 yard. P.].G.

SOLUTIONS TO PROBLEMS I[N IS5UE No. 64

TEST YOUR BRAIN POWIER
These are cnly ren didfMerent digirs and all are wsed, for example
En the powers of x ar ¥,

O THE SURFACE . _
The mdiue of the sircle is 8¥11 inches and the mdius of the
barpest circlre is § inches when the radius of the cormpasses ia 5732 iechss

A CUTTING FROBLEM )
The masimuem number of piecos is (a) 2, (b} 4, () T.

CHANGING THE PROBLEM
Dglete s 1, three 7' and two 6 to lcave 11 49=20.

GRANMD REUMION
“The big celebracion will take place after 420 day=s. 4230 is thee Lo CC M of §,2. 34,5 6anal 7.

A CHAIN LINK
If the three links of o picey wore owt s st 00 join the rerresi ning piccrs, Lhe sont would be 9.

SENIOR CROSS FIGURE Mo. 80

Cloes Acrogs: [ SO002LL; 3. 73; 6.88; 7.81; 8.1T7; ®.04; 0. T2; 01_01; [132.21;
13, 168140186

Clues Derorm = | SITALIL ;) 2. 10BT216 g 4. Y0406 S. L4104 ; &, AIT2A

IUNIOR CROSS FIGUEE Moo, 5
Choes Across: 1. 2%; X85 ; 4 81 ; S &85 ; 7. 101; 9. 9F; 11. %8b; 12, %L
Clues Down ¢ 1. 254 ; 2. 110 ; 3. 868 ; & 990 ; B 121; 10. 70T ; 11. 36

Al OLD FPROBLEMM
Tha inclinaiion of the Face ix vory nosrh 52 . B.A.
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MORE MATHEMATICAL SHORTHAND — PART 21

It may be that for some particular reason all the letters of the alpha-
bet cannot be used in coding our messages. For example, it might be
thought that O, I and Z could be too easily confused with the numerals 0, |
and 2, 50 it is often necessary to state which letters may be used. To do this
our mathematicaan will use the letter U, and will write, for example —

L' = (a,e,1,00u) if only the vowels are permitied, or

U=f(abc.......... x,Vv,z) if the whole alphabet is available.

Now let us remurn for a moment to our riddle-me-re. Suppose the
second line had read —

“ My second 1n apples but never in pears.™” (See issue No. 50).

This means that of the letters availlable for coding (in this case the whole
alphabet) those in D, where [} =: (p,e,a,r,5) arc excluded for this line, and our
mathematician calls the letters he can still use [Y'. So in this case D' =
(bedfg...... n,0,q,tu . .. %). How then do we write the possible letters
for this new line 7  Well, 1:11:‘.-:, will appear in C ,p.l,-r_-,s",'- and also in D",
and we write this, you I|.-|.-1II remember, as ¢ N L’-‘r doesn’t leave much
choice, and vou will quickly see that O/ D" = (1).

Of course, we now have many more wavs -uf writing our coded words.
For example, what would this be when it was unscrambled ?

= (EaPalyB,t,a,m)
A = (rji,p,.e)
B — (m,a,r,g)
AR B = ¢
B’ is the set of letters in U which are not in H, r.e., e,p, and i. Therefore
AN B = (gpy) or the word pie.
Here then is a second message for you to decode.
- 0 =(a,e,i,0,u,y) 2 Q =={l,0,u,d) 3. U=(mnopq...... z)
r =Eﬂ,q,s u wh:-:h K =(l,u,s,h) S =(m,p,s;V;Y)
Onr QnR = ¢ é (oyw,n]
nT=
- U =(a,b,c,d,e,fig,h) 5. '={ﬂ.-r'=-i;'¢'ﬂl.] 6. U =(ai0u,cde.fgn)
¥ =(h,a,i,g) ¥ =le,v,a,51,0,n) A =(a,f)
W’——E ;-&IJ £ =[vya,s,t) B =(e,u)
(VU WY = 2 Xnl¥YnZ) =: A' QB = ?

7. E—j_r ={a,b,c,d,e,m,n,0,p,q,,5,t)
(; =(b,c,d,c,m,n,0,p,q)

D =(b,c,d,n,0,p,q.5,t)
(G n DY ? S.T.P.
QUOTE

Behind the ardsan is the Chemist, behind the Chemist a Physicist,
behind the Physicist a Mathemaucian. w. H. WarTe

The early study of Euchid made me a hater of geometry,. . . .and yet,
in spite of this repugnance, which had become a second nature 1n me, when-
ever I went far enough into any mathematical question, I found I touched,
at last, a geometirical bottom.

[ should rejoice to see. .. .Euclid honourably shelved or buried “deeper
than did ever plummet sound ™ out of the schoolboy’s reach.
I. ]. SYLvesTER (1814-1897)
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POLLUTION PROBLEM

- II

Two similar tanks stand side by
side and contain the same wvolume of
liquid which are different. An attendant
removes one llnnnfl]mllum{mm
one tank hutﬁﬂaand OIS |t into the
other tank. T'o rectify l'us mistake, the
atendant removes @ g‘.illll:m of the I'I'LiI-
ture from the sccond tank and puts it
intuth!;ﬁrs-t tank. Which of the two tanks
is the more polluted? Would it make
any difference whether the liquids were
thoroughly mixed or not?

R.H.C.

SENIOR CROSS FIGURE MNo. 61

=1 h

10,

Ignore decimal points In andwers,

. Bl x16 256,

The pflu-mEn.l. which produces an
0=20 in 8§ months ar

interest of
10% peT annum.

11. Area between y = x3-} 3x2—2x { ﬁ:

X-@Xis, y-axis and :l;— 3.
13. Largest 2-digit primne whose digit
sum 18 a square numiser.

14. Arithmetic mean of 8 down and
I3 =cross.

6. Maximum wvalue of x7? +ixs—
154 T1.

17. Coefficient of x% in the cxpansion
{FFI:I ._-._:}[l:L

Crues Doww

1. Sum of the fGrst 18 terms of an

AF. whose Ird verm 18 1” arsd

2
Ilmttnnja.iﬁ

2. Probability of ebtaining at least onc

A Cxos soore greater than 4 in two oon-
Crums secutive throws of a die (correct
. sin B0, to 5 decimal places).
Product of the roots of the equation & " Anagram T of 11 across such that
21 —1T7x+35=0. ﬁ:h of the answer is a square
. EEEE.]“ root of SxEi412x-4+2 when  amber.
0-25 0125 sy

e m

loggol7!) vo 1 decimal place.

To if # has its usual [ractional
approxXimaron.

12, If yxxt and y=112 when x-2,

Time difference in minutes be- calculate y when x=3,

tween two places whose lavitode 13. Cube rootof 1728,

differ by 1567 PI1.G
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OSCILATIONS

If you have ever swung a " conker " round in a hori-
zontal circle you may have noticed that from a viewpoint
on the same level as the circle, the conker seems to move
back and forth along a straight line as suggested mn the
diagrams ide. The speed scems to be greater near the
centre of the line than it i3 near either end. Thas type of
* fattened circular motion ™ is called Simple Harmonic
gi;ﬁnm n:r:fn:n ‘bhmim'?zﬁ ml.;m, and it is typical of
typcs movement Ca hions. :
The variation in distanee from the mid-point varies as — || AT __
shown by the graph which you may know 15 called a cosine
i v e T e s e AN N
oscillate in this way, see below, and the variation in strength
of the electric current f;t?:pli&d by some types of pencrator i I 1
follows the same type of pattern.
You might like to the graph paper, shown on the
right, based on mﬂﬂlﬁ;ﬂﬂﬁﬂqMﬂn! piece of
lain paper and draw semi-circles on two adjacent sides.
%:hfidt semi-circles into some number of egual parts,
the diagram shows six but you might ry more. Horizontal f
and veruical lines drawn as shown produce the graph paper |
we want. It i.!bﬁt[ﬂ]:ﬁ:‘pﬂlh,lﬂ-dtﬂ-dl‘lﬁﬂlﬂgripﬂﬂn
tracing paper placed over iL
Taking any point on the graph paper we may draw L4

)€

some interesiing patterns by fo this procedure :

=

move | space hl?rizmmllf and 2 spaces vertically. “ Bounce * i.
off the edges if necessary; as shown in the lower diagram
opposite. e AN
Continue in this fashion until you return to your |
starting point. Draw a curve through the points i the
order they were plotted. The produced are called
Lissajous Figures, and can be obtained by feeding rwo
different electric currents into an oscilloscope, which is a
simple version of a T.V. screen. Can you find a connection
berween the shape of the curve and the pair of numbers
choose ? Electrical engi use this idea to find the
requency of oscillation of an electric current,

E.G.

Bouncing from
the top H%gﬂ ko
mowe 1 hnri:-nnl‘ﬂlﬂ
and 3 vertically

from A toB.
_":‘f-'"
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