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THE CITY OF KONIGSBURG
submitted by E. N. Woodward of Middlesbrough
Times have changed in the City of Konigsburg. The citizens now take
Lh:&fmihufunﬁmdaylﬂﬂnmndrmmmdth:hdgu Unfortunately,

like many other places, they often end in a traffic jam. Also to facilitate the
traffic flow, the authorities have instituted a one-way system marked with

REFLAYS

The number of matches played in the F.A. Cup competition in 1912 was
lst round 50, 2nd round 22, 3rd round 10, 4th round 6, semi-final 3. How
many of these were replayed ties ?

P.J.G.

OoDD OR EVEN

What is the difference berween the sum of the odd and the sum of the
even numbers up vo 10072
R.H.C.

WRAF IT UP

A man has a number of books to pack into parcels. If he puts 3 or 4 or 5
books into each , there is one book left over each nme. However,
puts 7 books mto each parcel, there is no book left over. What is the
least number of books for this to be true ¢

P.J.G.
BEHIND THE IRONMN CURTAIN

We all become used to a certain way of setting out our solutions to
problems and tend to think that ours is the only way. InEimmGtﬂnlﬂj'
they have a way of setting out long multplicaton which may be new to
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JUNIOR CROSS FIGURE No. 62

B. Eumnfd::ﬁ:ﬂli!ﬂm

0. (Dvigit sum of 1 ]:-:-Ifl]:ilit
sum of 1 Down).

2. Baker's dozen. )

3, Sum of all the odd primes less
than 20.

15. § as a decimal correct to six decimal

places.

Crues Down

1. Hngl three terms in the sequence
l B N B

2. Pﬁd::mnfrm primes which have
one digit in common.

3. x3 41 if x is an inveger such that
4 x-< B,

Y pumbers mnlnlttfndgﬂ E:m 1)
aumbers (i L sign
followed by the answer.

7. Sum of two

Perfiect squares between 9. Half a * ton *" plus 1.
ihmﬁmu';m&ﬁﬁﬁ 1l. x%—2x3-+x—4, when x has the
consecutive months. same value asz in 3 Down.
&, Date, in June, of the longest day of 14, Number of pounds in half of 1 cwt.
the year. P.J.G.

IN THE SWIM

Two men can each swim at a s of 3 m.p.h. in still water and agreed
to'race in a river which flowed at | mpJLThnﬂrnman:mmmm
the river and back to the bank, straight across the river and allow :ﬁ

mhﬂ fnr;lmlhhrﬁ mm&mw
man to swim upstream
who would cover “4 mile ™ first and by how many minutes would he win ¢

P.J.G.

SOLUTIONS TO PROBLEMS IN ISS5UE No. 69
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MATHEMATICAL CARS
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MAKE AN ECCENTROGRAPH continued from page 556

Simply constructed from a piece of hardboard (400mm < 350mm},
three stmips of thick card (one 350mm < 25mm and rwo 350mm 12mm),
mthiumrdmdfnmspha:f;p:rfmm,thjsnmﬁdmh:mﬁdm
construct ellipses, parabolas hyperbolas.

" From the thin card, cut a 50mm long sleeve which will slide along the
25mm wide strip ; after cutting two slots which allow one of the 12mm wide
mﬂﬁdﬁ through it at right angles. Join the strip at the back with

Attach the 25mm-wide strip to the lefi-hand side of the hardboard with
a paper fastener through a hole pierced close to each end. The edge AB of
the strip iz known as the directrix.

Again from thin card, make a sleeve which will allow a 12Zmm-wide
strip to slide through it. Made from a treble thickness wrapping of card, this
sleeve is attached with one fastener to one of the three holes on the centre hine
of the board : this fastener is at the foewr., The 12mm-wide strips are marked
out in centimetres as shown in the diagram.

To draw a parabola, first place a sheet of white paper on the board and
hold under the 25mm-wide strip and 12mm sleeve set in the first hole.
Sect both f and d at 3cm and mark the position of ' on the paper. Reset both
fand d at 4cm and mark the position of P, Repeat at cm intervals marking
the positions of P. Join the points by a smooth curve, the locus is a parabola.

The rauo : d is called the eccentricity of the curve. For a parabola, e is 1 ;
for an ellipse ¢ is less than | ; for a hyperbola e is greater than 1.

Taking e to be &, set f at 2 and d at 4, then at 3 and 6 respectively, and
50 on. This produces an ellipse.

Taking ¢ to be 2, set fat 4 and d at 2, then at 6 and 3 respectively, and
s0 on. This produces a hyperbola.
Try other eccentricities of your own.

D.LB.
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EQUALITIES

Are the followimg statements true ?
(a) 14+243=44546—32 (b) 142434+ 4=546-+T48—42,

MNow increase cach of the above terms by 1 so that fa) becomes
24-34-4and 5461+-T—42. Are the two equal ?
Try the same thing with (b).

Add 2 to each tcrm and sec if the two sides remain cqual. Experienced
mathematicians are invited to generalise the result and prove it

R.H.C.

COVYER UP

A carpet for a rectangular room 1s to be made of strips cut from a roll
and sewn together. The cut ends are to be bound. Which involves the least

labour, to make the carpet with the strips running parallel to the length or
pumlleitnihewidﬂlufmsr-mm?

P.].G.

SENIOR CROSS FIGURE Mo. &&
submitted by S, P. King, Roval Liberty School, Romford
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1. A number whose digit sum is 21.
4, The product of odd primes.
5. The cosine of 646",

6. The cube ot of %3 +6x2 +12x 4-B the same price the cost would hawve
if x is 16. becn 93p. Find x

7. (a—b) (a2 4ab-+bd) if a ia 10 and 9, The sum of the ter numbers in
bis 1. a whose smallest

g, The sum of the coefficients of x4 numbser i5 9
in {1 4x)& and (1 4x)8. 12. = if —11) X+43.

10. If 3=(20+ 132, the value of 3
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‘The bee-cell

Rhombic
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y Al open - ended
i Rhombic Dedecatiedron

Showing MARALDI ANGLE,

Examination of a pile of table-tennis balls or marbles will show that one
sphere has contact with twelve spheres, six 10 its own plane with three
above and three below. If the s mmlsurfm:smphahh,pﬂsmnmug
inwards develops twelve plane surfaces at the points of contact,
rhombic dodecahedron. In this way, spherical globules ni"msmtﬁﬂhf
the bee produce the characteristic shape of the cell which provides maximum
storage space (honey) with a minimum of material {wax). A further economy
is achieved in the assembly of the cells which are laid almost horizontally
madmhhmmhckmbmhmdaﬂﬂ thtthmrhunthmwhmhfn:m
the base of one cell form part of the base of three other cells. Such an arrange-

ment strengthens the structure of the comb.

Maraldi was the first to calculate the large angles of cach rhombic face
and the apex angles of the end faces as 109°28°. This angle of natural fir has

since been known as the Maraldi Angle.
Construct several identical cells from stiff paper and build them together

REVERSING TIME

How many times in twelve hours are the hands of a clock i a reversible
position, 1.€., if the hands are interchanged a true time s stll shown ?

P.J.G.

LETTER FROM AUSTRALIA Mo. 2
“ Footy ™ mania is here again in Melbourne. To an Aussie, * footy *
soccer, but 4 game rather like rugby—except that there are eighteen
mu:ha:d:mdth:prt:hﬂwﬂuwﬂlasﬂmbﬂl[Thegam:
e very fast by kicking and ™ marking ™ : when a player kicks the ball
and far towards a tcam-mate, that team-mate 15 allowed another un-
bstructed kick if he succeeds In the ball. Of course, opposing

are jumping for the ball too, and if they win possession may use
-passes or kicks. The goalposts look like this.

Points are scored for a * goal™
berween the centre posts or a " behind ™
berween the outer pairs. Here are some

extracts from a newspaper report.
AI— “There was absolutely no connec-
. — . tion between the St Kilda that meekly
retired to a half-time deficit of 29 points
aﬂ-l:lﬂlttﬁﬂ!dﬂthlﬂ:dlﬂ.ﬁiﬂﬂiﬂsmdhﬂfﬁlrlﬁﬂminmﬁﬂﬂr}r.Thﬂ
‘ riot ** began at half-tume in the rooms and the mass breakout soon

dressing
after, at the start of the third quarter. The rejuvenated "Eunu " kicked 11,3
mt!:utlﬁmmu::sind:mﬁhﬁdfmm:ﬂymthﬂlmpﬁm

The scores show St. Kilda 1,2 4.2 15;5 2.7 139
Footscray 3,0 2,1 10,3 12,9 Bl

How can wou tell that the * Saints ** ** Blazed ™ 18,5 in the second half
and kicked 11,3 in the third quﬂ:t-:r?Whnl:dufn-uﬂLmk 18,5 stands for?
Finally, how many points are scored for a hu-wman for a behind ?
Check your answers by calculating the Samnts’ half- d-clgcn

E% a EE’g;

OH
333



