GRAPHS

Very ofien, when dmwiug:ﬁ;a s people tend to forget the effects of
choosing different scales, and sometimes Jeads to arguments between
people whose graphs are both correct but appear to be different. To emphasise
whar a difference the choice of scale might make, let us try a rather unusual
way of marking our the x and y axes : starting ffrom the bottom left hand
corner O of a piece of paper (cm. ruling graph paper) draw the x and y axes
as usual. Now for the scales—mark 1 on the x-axis 8 cm. from O ; mark 2 at
a distance of 4 cm. from 1 ; 3 at a distance 2 cm. from 2 ; 4 at a distance 1 cm.
from 3 ;. ... Whar is happening to the distance each rime ? Mark the num-
bers 5, 6, and 7 at the appropriate places. Where would 8 be? (Do NOT try

to get it inl) What about 9, 10, 11, ... 2 1002 10 000 ?
It can be shown that 84+44+2-4+14+0.54+025+4. . ... .. never exceeds
16, so that all the numbers from 4 u are squeezed in between 15 cm.

and 16 cm. from O. As there are bigger gaps between O and 1, 1 and 2, and
3 and 4, it would be useful to put in points for 3, 14, 2. The distance
between O and } must be twice the distance bewteen 1 and 1. If we call the
latter distance d cm., we have 2d{d==8, so d is 2§, This is the necessary
distance berspeen & and 1. Mark in the 4 point and use similar reasoning to
fix the positions of 14 and 2%. Mark the y-axis in the same way as the x-axis
and we are now ready to plot some graphs.

Consider the pairs of numbers which fit the eguation y=2x; some

examples are {4, 1), (1,2) {14, 3). Plot the points described by these pairs.
What were you expecting ¢ What has happened ¢

Plot the graphs of y=3x, y=1#x, and y=4x. Try y=4-x, y=2-%, and
y=2, Perhaps you would like to think up some equations of your own and
iry them ? E.G.

“ Cwashing bird across the eay—23, 57

SHORT PUZILES
1. Place 4 nines in such a manner that they will make exactly 100.

2. What is the value of 432“ when n=0.7
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PALINDROMES

You probably know that a palindrome 15 a word which reads the same
backwards as forwards, such as the name ANNA or the phrase supposed to
have been used by Adam to Eve : “MADAM I'M AD », or Napoleon®s
phrase *“ ABLE WAS I ERE I SAW ELBA . (Unfortunately I somehow
do not think that either Adam or Napoleon spoke in Englishl) When Shutl.
heard this, his imagination got the better of him and he ced

by 1 e
# o
i

>
P M

The Palindrome-dary or Camelemac

We can consider palindromic numbers such as 14641 which read the
same both ways., How many such whole numbers are there between 7 and
1 000 000 ? ROM.S

RICHNESS OF LANGUAGE

Shepherds in different parts of the country have had their own system of
numeration, although wariations occur even in the same county, Wiltshire
counting could be yan, tan, tethera, hera, pimp, etc., or onetherum,
twotherum, cocktherum, gqutherum, setherum, etc.

The Lincolnshire shepherds and those of the Lake Dastrict each have
their own sequence of words for the counting numbers which have survived
over the years. R.H.C.
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CLOCK ARITHMETIC No. 5
The Remainder of the Story

In issues No. 34, 35, 37 and 60, we mlked aboutr combining numbers in
clock arithmede. In the game, we had a clock face numbered from 1 1o 6
and illustrated caloulatons such as 35 Z{clock 6)=5, 413 {clock 6)=1,
545 {clock §)=4. Now let us add together numbers such as 9 and 16. It we
had to deal with the additdon of these two numbers on the clock 6, 9 would
be represented by 3 whilst 16 would be 4. We arrive at the figure 3 by finding
how many times 6 divides into 9 {once) and take the remainder which s 3.
Similarly 16 divides by 6 twice and leaves a remainder of 4. This suggests
that the remanders of any number when divided by & are the representation
of that number in clock & We call these remainders the modubos of that

number based on the particular clock face. For example, 16(mod.6) =4,
O(mod.6)=3.

If we new return to the addidon of 9 and 16 on the clock 6 face, the
answoer is 1. Is 1t a fluke that the answer arrived at could be written this way ?

6 (mod.6)1-9 ( n-dﬁanfjﬁ 71
lE' 1l 1 0] . —— -I-I— e
=25 (mod.6}

is 17 (mod.6)+8 (mod.6)=25 (mod.6)?
1% X [mnd_ﬁ§+y (med.6) =[x +¥} gm-cu:Lﬁ}?
is % (mod.6)—vy (mod.8)=x—v) (mod.6)?

Now investigate the operations of multiplication and divisien.
% {mod.6) times ¥ (mod.6)=xy {mod.6), x (mod.6}->y (mod.4) ;]Fi (rmod.6).
What abour [x (mod. 6]t =x1 {mod.&) ¢

You should now have a theory about modulus 6 arithmetic. Test itina
different clock face base. E.H.C.

CHARLIE COOK AGAIN

O his Summer Examinadon Paper, Charlie Cock wrote down

3 4 7
- S ¥}

and he was correct! Can you explamn this statement ¢
SEQUENCES

L 2 » L ]
LI .
] . 3
— . 1

—

But is5 it a fluke ?
More penerally,

nI1E.

‘The block shows four sequences
which are connected both horizontally
and wvertcally. Can you complete |
the diagram.

E.G.
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JUNIOR CROSSFIGURE No. 53

CLues Down 6.
First odd square with two digits. 8.
212 -+ 37 10,

Circumference (in inches) of a 12.
circle of diameter 5 37, take » 1o 13,
be 22/77.

W=

James Bond ?

1 on, 1 cwt., 1 gr., 1 Ib. in 1b.
>3,

Centimetres in 4} metres.

. 5 times (13 across).

CLUES ACROSS
_P:ndu-:l of the first four posgitive
integers.
MNew pence in one Pound.
One less than the number of feet
in 1 mile.
(L02Z—1) %3243,
One gross.
Producr of the B80's primes.
552—502,

One fifth of {11 down).
P.J.G.

SOLUTIONS TO PROBLEMS IN ISSUE No. 60

Alrhough grear care is taken with the issue, mi

nhm'ﬂllﬁcmﬂﬁ:wl !mdil book roken t?mﬂ]Eh e mmﬂmg-
ES i ot WwWrnkes 1N 0 soppest whar the 4 £ Bars

been or how the misprint can be corrected, rigi -

NTE Aré SOFMSLEEes
[ reader wha

SENIOR CROSS FIGURE ™o, 56

Cliees Acrogs: 2. S02; 5. 245 7. 841 9. Tl; 11. 95; 12, 36; 13, 24
14, 90; 15, 32; LG. 961; 18, 385; 19. 137. )

Clues Downs 1. %45 3, 97; 4. 289; 5. 243895 6. 57; B. 45825; 10, 120; 14. 91; 15.
17 down lead to an Ellﬂ.p-lrrﬂl'billn 8ituation as alamy h;ig!-.t should i‘:iql.;- I'l-.,-_.....dﬁ Hiiil%:&#-::i‘ The clue to

JUNIOR CROSS FIGURE Mo, 52

Clues Acrosa: 2. 15; 5, 3142; 7. 17;9. 227; 10u 111; 12, 46; 13, 34; 15. 207901,
Claes Down: 1. 131072, this is incompatible with 10 across; 2. 13; 3. 512; 4, 32T68; 6, 424; B, T1;

11. 137; 14 49

PAIRING UP—A number Ufﬂﬁgﬂ:lliﬂﬂﬂ have bten received for solving the problem, the best solution

will be gdven in igsue TNo,

SEQUENCES—In jssuc Mo, §1 page 478,




WRAP UP! A BASE QUESTION No. 2

When tying up a Christmas parcel, I have twelve feet of string (ex- In issue number 60, we considered three digit numbers with the property
dmvgufkngﬁi It I have to pass it round as in the left hand diagram find that the order of the digits was reversed when the number was changed
what dimensions should be used in order to give the greatest volume. from one base to another,

abcpan =cbapine When a=b=4 and ¢=35, abcgphy=cbageyen when
a=Db=3 and c=4, abc  =cbaf, when a=b=2 and c=3 and abgfoyr
—cbaihree When a=b=1 and c¢=2.

abCryalve =CDaaleven When a=b=5 and ¢=6. How far can the relation

be extended upwards before new symbols must be introduced ? Did

nﬂﬁcethatthehighﬂhaﬂtwmwmmdﬂﬂlﬂwbﬂﬂﬂdd?hitpmﬁﬁ:?l:
for the converse to apply 2

- ~— B.A.
e . e HIGH FINANCE
. For another parcel, I have to pass the same length of string once length- The largest sum of money involving pounds, shillings, and pence which
wise and twice round its girth, as shown in the right hand diagram. What can be written down using the digits, I, 2, 3, 4, 5, 6, 7, 8, 9, once only is
are the dimensions that give the greatest volume now ? RH.C £9876543 . . 2s. . . 1d. What is smallest *
ALL THE 5I1XES
Stifel (1485-1567) was one of the oddest personalities in the history of SENIOR CROSS FIGURE Neo. 57
and became a fanartical reformer. His erratic mind led him to indulge in 2 8th term of G.P. 1st term is 6
number mysticism amongst which he concluded that Pope Leo X was the " common ratio is 2. ’
‘beast’ mentioned in the book of Revelation. 5, Distance, in num., over M. Pole
~ “Let him that hath understanding count the number of the beast; for it along line of Jatitude from 50°H
is the number of a man; and his number is six hundred, three score and six”, to 33°44'N.
Stifel’s argument ran thus: 7. tan 211°48"
LEQ X LEO DECIMUS LDCIMV {omitung E, O, 5), add X and omit 8. ¢(450) correct to three sig. fig.
M because M stood for ‘mystery’ LDCIVX. Can you now reorganise this 10, (P ' height of a regular
to give 6667 Q.E.D. e dron of edge 10 cm.}2,
Accelerati d i ]
GOING DECIMAL ! e per secz, o o smviy m

E— 13. YVolume of revolution formed by
| rotating X2 4-¥2==36 about the
x-axis { I'ake » to be 3.14) x positive.

% i O 15. Maximum wvalue of x3—6x2—36x%
"_:"-'I' +E-l
: 16. 2 when i . 1823, 6. MNext two terms in the seguence
) -7 15, Third side of i ith sid 100, —3, 83, 18, 70, —108..
o |l e . % triangle with sides - of Dx? -
1 5 cm., 10 cm., and angle between - Roots 18x+ 11 =0 correct
- > b4y 1207, to 2 dec. places, smaller Arse.
I:._. b " = 9, Product of odd primes.
J | 7| T CLues Down . 11. Area berween y=3x% —ix, the
. = R |. Twice the number of faces of a K-axis, X=0, and x==5.
AW R dodecahedron. 14. Thirteenth Fibonacci number.
. v .|.__J. 2-... _ 1 _
7 i proposoms o Ly 15, 225y 13 () = 2
7 y=2 when x =49 ; ¥ if X i, 17. Radius of circumcircle of triangle
121 ABC in which a=62 ¢m., and
* Even the parrot’s gone “ Ever since the firm went 3. Largest root of 3x34-x2—2g+«=0 LA =30",
' shouting metric you've come in correct o 3 dec. places. 18. Coefficient of x4 in the expansion
3 : ' digi f the di &
, point five sloshed after 4. itfﬂ-::u the ligits of the gradient af (1 4x+/2)8,
lunch " vy=xX{X+'n-+3} at w=+»o, P.J. (.
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. PYTHAGOREAN SOLIDS

Tekrahedron DOekahedron [eosahedran

\

Cube Dodecahedron

The Pythaporeans (6th Cenrury B.C.) were able to construct the tetra-
hedron, cube and dodecahedron. The octahedron and icosahedron are
thought to have been discovered later ?:r Thesetetus (4th Century B.C.) who
was a pupil of Plato’s Academy. Thus, the five polyhedra (many faces) have
become known as the Platonic solids. !EEm:h solid is convex and has regular

congruent faces with identical vertices, It is not possible to have any other
regular solids of this type.

Figure (1)
Mat is For ome-half of doadecahadron

The solids can be constructed simply from card. The nets are shown
with some of the construction lines left in to guide vou, with the alphabetical
order of drawing. If you are unable to construct a pentagon, start the dodeca-
hedron net by dividing a circle into sectors of 72° with a protractor.

Carefully score all fold lines with the back of a knife or pair of sassors.
Stick flaps (ommited from diagrams)on the inside of each model with a quick-

drying cement (e.g. Bostik). Two coats of enamel paint will give the solids
a most attractive finsh. D.1.B.
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