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A ROUND TRIP

possible to completely journey over the section shown without travelling
more than once between any two stations 7 Could this be done before th

Victoria Line was opened ?

i

Diagram 2.

Draw several diagrams similar to dwmagram 2, calling the ™ stations ™
nodes and the * lines ' branches. A condition is that a node must appear at

the end or intersection of a branch. From each diagram and the U
record the frequency of nodes which have an odd number of branches
ID{FHI]E—ET‘-"-E whether the network can be completely drawn without con-

inuing over the same line more than once. For example, you will notice
dmtth:dmgﬂmsh-uwnhasfuurnddnndﬁl[l 3, 3 and 3 branches) and that

it cannot be drawn as re

Try to find a rule wh:hdctnrmmﬂdnwmgtthmmbedﬂwmlhu
way and give an explanation. E.G.
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STAMP COLLECTORS' CORNER No. 15

Jupiter, 770 million Km from the Sun, takes 12
years to complete its orbit ; the Earth moving faster on
an inside track Iapa it cvery 400 days. If we could
arrange a beacon on Jupiter flashing at regular intervals,
the flash of light wn-ul take several minures to travel to
Earth. During the time when the distance between the
planets s increasing, each flash will have a sli
longer distance to travel than the previous one 5
therefore, will rake slightly longer on the journcy. To
an obscrver on , the time intervals between the
flashes would appear to be longer. After the position of greatest distance had
been s the successive flashes would have shorter distances to travel so0
that observer would think that the flashes had speeded up.

No Beacons have
been observed on Jupi-
ter but even Galileo’s
telescope showed the
four largest of Jupiter's
231 g moons. The fastest of
these appears to orbit
ifi an average ume of
40 hours 27 mnutes.
The angle is /15 During the 200 days
Radiusofouter  when the distance be-
a g efem  tween Earth and Jupi-
T gl ter 15 increasing this

) satellite appears to be

Why are Jupiters moons 16% minutes losing mme until it
’ 5l|:|u.lu‘t:.l|.rlr'5 100 days ¥ becomes .I.ﬁi minutes

“lae ", then for the
next 200 days, it scems o speed up and restores 1L average.

Ole Roemer (1644-1710) realised the reason for this and used his
observations of Jupiters satcllites to make the first estimate of the speed of
hight in 1675. drawmg a diagram, readers should be able to explain the

164 minutes difference.
CV.G.

HOW MANY CIGARETTES!?

Old Gasper Fagg and Nick O° Teen arc a couple of tramps who have
nﬂ-:rr:adth:h'l.:dn::al Reports on the dangers of smoking. They both have
a habit of collecting cigarctte ¢nds and using the tobacco from them to roll
their own ™ EPEL‘-iiIE ", They each reckon th:u.' it takes seven cigarette ends
to make a ** Special ™.

One icular day, Nick collected 54 stubs. How many "' Specials ™
was he able to smoke that day ? Old Gasper who also had 54 stubs thar day
Enew a tnck or two more than Mick and managed to make one more ™ Special ™
than Mick. How did he do it ? I must add that Old Gasper has many faults but
he is scrupulously homest with his friends.

R.M.5.
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BODMAS
3-54+5=«<54+5=-5

Evaluate —m—m e
§—85254+5w85L5

R.H.C.

JUNIOR CROSS FIGURE No. 55

wheén x4y 10 and 22 - v~ 2,

11 ﬁumhcrnfwﬂ:inljrm

12, Smallest, non-zers, angle which
CANNMOT occur in a tmangle.

13. Sum of the angles of a3 pentagon,
in degrees.

15. Square of a prime mumiber,

Cruns Downs

. The sum of the fArst four 3-digit
?"Li'" e ’ms ime)3.
C 58 l,'. I pr
Eu:h would yield

B.05 :t 34 afier 2 years.
é‘ﬂ correct 1:in 3 significant Agures.

5448 3328 .13,
CLUES ACROSS . 4 times the ficst 3-digit prime.
1. recs in am interior angle ol Surface area, in square inches, of a
SCRgOn., cuboid 6° <4" ~ 3. o
5, wl il 2%+ 1 =20 The product of consecutive integers.

Lnt+lin-F2ywhenn 11 P.J.G.

(Ignore decimal poincs’

—
BEEa #? 1

-

SOLUTIONS TO PROBLEMS IN ISSUE No. 62

SEMNMIOR CROSS FIGLURE MNo. 538

The clue 1o 1 down nlrn-u-uldmm:l {14 =i~
Clues Across = 1,74 : 2. 21 o !#,1" 2828 ;9. 135; 11. 184§
I3, 5588 ; 15, 273 16, h;l?’ﬂ: 18 46

Clues Down : 1, 70; 3. 1888 4. I31; 5. IIl 7. 2F5; 8. TI8 ;
10, 3576 ; 12, 454 ; 14. Il;lﬁl-ﬁ

JUNIOR CROSS FIGURE MNo. 54
Cilucs Ac sl 3125 625 6 162 ;9. 36 ; (0.9 12 3T ;
13: -
Clues Diown = 1. 286 - 2. 420 ; 4, 156 @, 161 : 7. D835 ;8. 297 ; 11. 99,

A& GALAXY OF TALEMNT ==The numper of runs scored was ZH9. 100 to & Bellarixrer is D01l tu ano

Aﬂmhwwrm-lmhtth cquation x* = 23" & 1. By trial and error, the le valsics fur x and
E:..I'l: i (3,2} (17,13 (99, 70) evc. The only pair that s the condtions is {17 y12); =0 m Bellatrixter
17 eyer arxl an oy ok 12 remiaches.

MISSING FIGUEES—The probicm is 37195 divided by 215 equals 172,
INCOMPLETE CHAMGE=—I can have four llp pleces and one Sp plece only.
ADDITIVE POWER=—The number |1 1.

THE PFOWER (i AME=—The answer is 4.

- A, i 1 T | L T
Bh IZL"LIJ Hlﬁﬁrﬁﬂmniﬂémm LEJ! wak fullived by Septereber 1L when bl

I'Iiﬂ"w Ii"'|:|' MAKE AN ENVELOPE—There are six cyclic gquadrilaterals in the fgurs.
The salution te HIGH FINANCE from issee Mo, 40 was incorrectly given as 3455878 1Z2s. Od., bau
Was

ik ﬂ!ﬂ#‘ﬂhl'r‘;_biiﬂd t-lh:i:l.-'wl]*g hﬁ. I:.i'rc“:'l;:_:rud H_ﬁiﬂlfﬂlpﬂh!“ﬂﬂ.lm CThe firn
AL
gLty



continved from pege 497

As their quest for exploration mmcreased, ancient mariners appreciated the
need for more accurate navigation than the rough guidance given by the sun
and familiar stellar formations. About 300 B.C., Pytheas, a Greck astronomer,
wias possibly the first vo accurately calculate ]:ntitu:lr:. An accurate method of
derermining longitade was 1o elude sea-men for another rwo-thousand years
until 1762 when John Harrison constructed a ship’s chronometer from which
the calculation could be made wirth an error no greater than eighteen miles.

The invention of the marine timekeeper, essential for the economic and
safc novigation of the faster steam ships which were soon to follow was

analagous o that of radio broadcasting on which the successful growth of air

transport was later to depend. From that 17th-century observavory in a south-
cast London the Greenwich Time Signal was to give the whole world

its tim its bearings.
By cnabling the positions of aircraft and ships to be shown on a cathode-
ray screen, radar has made a valuable contribution vo safer navigation as the

sca-ways and air-ways become increasingly congested in the mobale modern
world. A further recent development, the Decca Airborne Equipment Mark
15 consists of a receiver, associated computer, zone identification meter with
a ﬂ-_ght log and a controllzr, all operating in conjunction with g:rml:]d based
transmitter chains. Under l:ius system, the pilot obrains his position directly
on a flight log display head.

As man continues o wavel faster, further and more frequently, his
ability * to recover the place first assigned ** will depend considerably on his
suecess 1n conunuing to perfect the art of navigation.

13.1.B.

Acknowledgernents and Refevences: The Narional Marirmne Museurn -:mﬁf
The Greemeoich Observatory, The Science Museum, ** Science for the Gitizen ™
i Lancelor Hogben.

WRAF UF!

The solution to the problem of wrapping a parcel was incorrect. The
error arose because we neglecred the two pieces of string down the ends of the

parcel. Several letrers have been received on this topic ; the first was from
M. Hichens of Hartlepeol, who receives a book token. The maximum volume
15 14 cubic feet, and the dimensions are 2 ft. by 1 fr. by 8 in. An analytical
solution involves partial diffcrential E:l‘“ﬁnm which are beyond most of our
readers but a graphical solution would also lead o the answer.

LET'S FACE IT
Can you name a solid that has exactly :—

(a) one face, (b) two faces, () three faces, (d) four faces, (e) five faces,
B.H.C.

() six faces ?
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PYTHAGORAS AT HOME

A rectangular room has a perimeter of 28m and s width 13 three-
quarters of its length. What is ﬂiElEngthufﬂlEdinguml-nfth:mﬂm?BIE

CUT UP A TRIANGLE

Draw a triangle ABC. Divide the triangle into THREE cyclic quadri-
laterals.
In how many ways can this be done #
R.H.C.

SENIOR CROSS FIGURE Mo. 59

1%, An even number raised 1o the power
eq_u:ﬂ o the number irself.

13. Time taken, in hours, 10 mowe at
0.1 knots from (10°E, 10°22"N) o
(170", TOS4'N) via the MNorth

Pole.
... 17. Last vwo digits of the next year in

which Xmas Day and IMNew Year's
Dray fall in the same year.
168. Mumber of spots on a 10-faced die.

CrLues Dows
2 If # i3 taken as 31.14, calculate

wi--w ~inlegral part of =,
3. Three prime numbers; all ending

' Crues ACross :Iin the same digit, the ﬁ;:: having
. Radius of circle of latitude &0 N, consecutive digits, the 3 being in
when radius of earth is 3,960 miles. AP, with a negative common

FI'":"I:I "'mﬁ diE:IHH:EI-
; Enﬂl.i'::nrn:dd ¥ whose digit sum 4. Coefficient of x5 in (1-4-x)7.
ives a 2 Iﬁ!;‘:-i:qm rumber, 0. log v (105=), o
. ric mean of 9 & 16, 7. Sum of the remaining 2 tecms of a
7. Prime power of 2 minus a single numhﬂpidllmrlhmlll trind w srrallese
Eﬂuﬂ ¥ » he er being @ u, nm:lr perl'uﬁ number (excluding
B. 6l-+5144] HI'IFF'.'F - .
10, I0th term of AP, first term 10, 12, ** Anagram " of 13 scross.
common Jdifference 107, 14. Falindromic number.
11. abs, where & and b are both prime 16. Largest two digit factorial.
numksers, PJ.G.

LETTERS TO THE EDITOR
Sevenoaks, Kent.
Dyear Sir,
I am highly intri to see your reference to my contribunon to

Buj.r-nndﬂm]'_.nﬂkm.g lass " maths in Mathemartical e of Spring, 1971.

It does not seem logical, however, to give indices negative signs, for an
index 15 not an integer ; it is an operator. And operators are not necessanly
reversed mmp;nmn-urh:l where quantities are so reversed.

Yours sincercly,
K. L. WORRALL.

Ep. NoteE.—Operators and signed numbers are shown by the same symbols,
The same treatment can be given to opérators as to signed numbers because it
was illogical to treat integers in this way in the first instance,
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ERATOSTHEMES®

Tred derg menkt
of the carth
&, 28088,

HISTORY OF
NAVIGATION

. )W!)

o e rE il
=" l . ...... el =

Whan out of sight of land,

neignt mrl.n-uil- uruﬁihll_
heamgelvea reug

by %r.m atars or ragular uun..:L-.

Circumference x T = SO0

Circumference = 24 000 miles

—l—

MERCATOR'S
FPROJECTION
BY DMSTAMCE TABLES.
SERHARD PETER AFIAN 1545
MERCATOR
1512 — 1594 MERCATOR'S
TERRESTIAL GLOBE 1544
JOMM FLAMSTEEDS
GUNTERS TFT. MURAL ARC
QUADRAMT which measwred
c. 1650 z chsbanid s
of stars and

aruebah
Maridien 1889
ROYAL OBSERVATORY —
Eatablished at

Greenwich i 109

PLAN RAMIE FINDER 1939

The prime maridian of l‘dw. warle

L.l.ll.-:i""

bables 1920 # e

1'..:'." lhr-,.ﬂl'
‘ '15':-15 i
' “'"":Il"l"" -'-I- "‘

—

ROYAL AIRCRAFT
ESTABLISHMEMT
BUBBLE SEXTAMT
LLELFES AR
artifizial
harizon,

L1326

BAKER MAVIGATIZN MACHINE

1917, Positicn-line caloulakion
@liminated wse of

Marcators ¢ am rollars.
L =

“The arte of navigaton demonstrateth how, by the shortest good way,
by the aptest direction, and in the shortest time, a sufficient ship, betwene
any two places (in passage navigable) assigned, may be conducted and, in all
stormes and matural disturbances chauncymng, how to use the best possible
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AERIAL MAVIGATIOMNAL
COMPUTER 1939 —=I1945

LODESTOMNE THE PMARINERS ASTROLABE

j Intreduced o Eurcpe

durs 13c. Magnetwc
.;.p.;;“ﬂg.—; I'l.-l]l.l.‘:i. ko
Chinese sever

hundred years B.C.

PTOLEMY S RMAP
F THE ““WomRLDs
E. 500 A5,

MERCATOR'S
CELESTIAL GLOBE 1551

THEODOLITE
BY
LEONARD
THE FIRST PRINTED ATLAS DIGGES
BY ABRAHAM CORTELIWS 15T

= GCTANT ar

HADLEYS QUADRANT
1?31

.;.u.ﬂd!tﬂ‘t circle arc
YT :l:uﬂ'!
albibudas !:l-g
raflection for anglas le3s

FIRST SEXTAMT —

by Capk J. CAMPBELL
. 1757
: Measwred in 1 TOHN HARRISOMS FIRAT
£  greater than MARINE TIMEKCEFLR = 1TSS
"_= ——— ?I.lhr_r .hgﬁl.l I;mﬁhm
3 . T a ¥FZ0 T TOF LCE
-t:“ -

lhnuanul.
HT MEIF 1907

f}mchﬂ:ha

DECCA “LAMES formed ak

hquw—langthlnmls
Wil

,a:”nl
]

=l
el

:L* TR 'I" iy
- e VPERBOLIC
PASITION

LIME PATTERN ¢

foemad nu
-=F

|:.|.HI'!'-E'I'.'| RINGTDOAMAM HATIOMAL AjRAWAYS
EYATEM — showing Coantral Arcas.

muhr-m,:-[-m
tramamitbars.

means where by to recover the place first assigned.” Thus, in 1570, Dr. John
Dee, mathematician and astrologer, wrote the first Enzlish definition of the
art of navigation.

comtimuwed on page 49K
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