Four {nre One  The circumscribing circle has a radius (+/2 + 1)em and the
circle touching internally has a radius (+/2 — 1 )em.

The Disranr Horizon A close approximation between distance to the horizon,

d km, and height above sea level, hm, is d = 8(d/5)™. Hence the pilot can see
a little over 60 km.

A (uesrion af Cats On the way (o the printers, a stray cat tucked into
Brands C and D. Hence 34 cals in that section instead of 33, So correct 34 to

313 or fractions of cats you will see, B.A.
OWED FROM A GRAECIAN'S EARNINGS

I'll tell thee a tale of Pythagoras

And how he got into a stew

When, while using his famous
theorem

He first found the number “root
IwWo,

It were this way: one day Pythagoras

On the beach, "cos the weather was
grand

Sketched isosceles right angled
trangles

With his bucket and spade in the
sand.

When up wandered one of the muses
Academically then she remarked
“What irrational hypotenuses!™

At which “Pythag™ got really narked.

He stamped "til the sand was all
flattened

Then hie paddled a bit in the sea

Then he came back , determined
that he would soon prove

That “*root two™ equals *a over b™,

He found the inevitable conclusion,

(Which accounts for this tale, and
his “stew™)

Mo factors in common between “a*
and “h"™

But they both are divisible by two!!

It’s & “reductio ad absurdum®™
And it shows that it cannot be done,
But such tales, when the teachers
have heard "em
Give the Mathematicians such Fun'
EG.
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THE ROOT OF THE PROBLEM

Use your sguare root tables, or a calculator, to evaluate the expressions
shown on the left. Now carry on with the 1 replaced by 2, then 3 as far as
YO Can go.

a i) J1
i) Jl +J1

R.HC.

EH[IJ ﬁ —
f2) fg+.,r’g_

(3) o1 ~|—.J"] +J1 (3) JE-I—J{E +4T =
[+1Jgﬁ~f1 +J1 HJ’E Fd2 4247 ete

WRONG LABELS

All the labels on three boxes are wrongly labelled.,

One said “nuts™, a second “raisins” and the third said “nuts and raisins™.

By removing one item from one of the boxes only, find what is in each
box.

|

R.H.C.

MUDDY WATER

A water plant in a fish pond has ¥s of its length out of the water,
Y12 in mud and 2 feet in water. What is the total length of the plant?
R.H.C.
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SUBSTITUTION

In the addition sum on the right, each of the EVE
letters stands for a digit. + EVE
Find THREE solutions for the letters. What ADAM

have they in common?

“ODD ONE OUT™ No. 3

Which is the odd one out in each of these sets — and why? Part of the
fun can be to find an unexpected or unusual cholee to eatch out your friends!

1.2,5,10,30

2. triangle, square, circle, hexagon

3. ruler, protractor, pair of compassés, spring balance
4_English, French, History, Maths.

EG.
ZERO IN ON THIS
How many “0"s are needed to write 107
Now find the number needed for 101
RH.LC.

WHAT DID 1 BUYY

Above you see a shop window display. When | went into the shop, |
handed owver the counter (by the way do you know why a counter is 50
named?) a £50 note. The assistant did not make a mistake with the bill and

| received no change. What did I buy?

C.B.A.

T82

Harefud Al the digits of the answers are 8.

CLUES DOWN
Books in Old Testament.
Total number of wings of creatures who appear out of the fire to Ezekiel.
Parables: sheep that were not lost and pieces of silver before one was lost.

Verses (reversed ) in longest Psalm,

Weight in shekels of Goliath's spearhead.

Captives taken by Nebuchadrezzar in seventh® year of his reign {Jere-
miah, Ch. 52).

Shortest Psalm,

Approximate number of disciples recorded in first chapter of Acts of

Apostles,
Words in longest verse (Esther) of Authorised Version,
Days that Christ fasted in the wilderness.

* This is given as seventeenth year of his reign in New English Bible.
D.1.E.
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SOLUTIONS TO PROBLEMS IN ISSUE No. 98
Oded Ome Ot No. 2

You could choose 5 because the others are
drawn with strajght lines — or X because itl's
the only one with lines of symmetry.

The pentagon because it has an odd number of
edpes. If vou think about the names you can
make up reasons for each of the others!

The parallelogram because it has no line of
symmetry.

If you chose the 3, 4, 5 triangle because it has a
907 angle when it is driwn accurately = good. An even beliter answer is
4 5.9 as this encloses no area'

Eve Catching ¥ must be moved a distance r millimetres,

All Square 1. 96lorle9as3t?=961 2. 81 49 16
and 13%= 169

Ix

To Read or Nor to Read y = Y

Unchanging Digits The second number should read 36 and not 26.

Who's My Friend A_SALLY:B.PETER:C. KEITH: D, DAVID: E, DENISE.
Solibion 5

Cuadrileferal Construction The diagram on
the right reveals all,

Every Which Way 2/3 written in the form 6/9
reads the same when rotated through a half _
turm. 3 =1
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A B C D
1 2 3 4
R 5§ T U
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WHOS MY FRIEND?

F G H I kK L M N O F 0
6 7 5 9 10 11 12 13 14 15 16 17
W

x Y £

1% 20 21 22 23 24 23 26

Using the abowve substitution and the following clues, ¢an vou find the

names of my friends?

10,

12,

13,
|6,
1 7.

A. Two letters are each used twice. When added together they make 12
and when multiplied together make 35,
Of the other two letters, one is a two digit vowel contained in
the 3 and 5 times tables: the other s contained in the 2,3 6 and 9
times tabhles.
B. The letter that appears twice when added to the lowest remaining
letler makes 9 but when they are multiphed together make 8,
The other two letters are consecutive and the lower one is
surrounded by prime numbers and contained in the 9 times table,
C. The letter that appears twice equals its square.
The other square number is also odd.
The other two letters have a difference of 6 and a sum of 34,
3. My Irish friend has all his letters as sguare numbers.
The two letters that are the same are the square root of another
letier.
The other two letters have a larger sum than product.
| don™t come into this one at all’
E. My first letter is adjacent to myv middle letter and | have 5 letters in
my name, With that middle letter my product is 342,
The two letters that are the same are both square and cubic,

My fifth letter is also a cube.
C.HUA,

BIBLICAL CROSS FIGURE
CLUES ACRUSS

1. Longesi Psalm added to number of loaves
carried by Abigail when she met David,

4. Chapters in longest book (excluding
Psalms).

. Methuselah™s age when he died.

7. Palm trees at BElim where Moses and the
Israclites camped.

|4 down subtracted from number of chariots in Selomon’s army,

Pieces of silver offered to Delilah by each lord of the Philistines for

secrel of Samson's strength.

Number of baskets filled with leftovers of loaves atier “Feeding of the

Five Thousand™,

Waords in shortest book of Authornsed Version.

Normal life-span, in yvears, as given in Psalm 90,

Length, in cubits, of Moah's Ark.

Thb

-l

O =1 LN

I'l.
13,

14,
16.

17.

SENIOR CROSS FIGURE No. 71

lgnore decimal points in solutions and give
answers correct to the required number of signi-
Ncant figures. A calculator would be helpful.

CLUES ACROSS

1. Volume (in units®) of a cube with a sur-
face area of 294 units®,

3, Valveofniman AP IfT;=24,T;=54
and T, =174,

Value of x if 2 log,q 6 = log, x.

Values of x (larger value first) when 4x® — 24x +35=0.

Interiar angle (in degrees) of a regular polygon with 15 sides.

Gradient of graph of y = 4x* + 2x — 3 when x = 14,

Maximum area (m?) that can be enclosed on a plane by a rope of length

17.73 m.

Simple interést on a loan of £15 for 2 vears at a rate of 22 5% per year.

Tan 2497,

Average speed for an excursion if outward journey takes 2% hours at

a steady 72 km per hour and rélum joumey along same roulé lakes

1% hours.

Area (units?) of quadrilateral with vertices (0, 0), (2, 10). (&, 12) and

{12, 3).

Perimeter (units) of quadrilateral in 18 across.

CLUES DOWN

aeorin(? %) (9)-(2)

Area (in em?) of 60° sector of circle with a radius of 8 em.

Cradient of straight line passing through { — 3, — 2) and (2, 4).

"u"u['un;e of a sphere with a radius twice that of another sphere of volume
19 em”,

Smallest angle (in degrees) in a triangle with sides of 1, 2 and +/3 units.
101.101 (base-two) expressed in base-ten.

The cost of an item without Value Added Tax if the cost including 15%
VAT is £14 .49,

Circumference (units) of circumeircle in 5 down,

(x,¥)if dx — 3y = 6x — 8y = 21.

194 degrees Fahrenheit expressed in degrees Centigrade,

Sale price of an item when normal price of £108 280 isreduced by 37%5%.
Percentage increase in price of a car which increases from £4.500 to
£4 936 50, DI.B.
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CHESS TOURS

FIE. (1t)
8 movas For a Closed Tour Flg-l: I'.ii:l
X 200 4 12 moves for a Closed Tour

Anna Gibbons of Canterbury has investigated the moves made by chess
pieces. A serles of moves which enable a piece to occupy each square once
and only once, she calls a Chess Tour; a Chess Tour which ends with the piece
returning to its original square on its next move is described as a Closed Tour.

Figure (i) shows one of the many ways in which 2 Rook can complete a
closed tour on a normal 8 x 8 board, Closed Tours are possible on larger or
smaller even boards (e.g. 10x 10, 5x 6), but not on odd boards. The total
number of moves for the Rook to complete a Closed Tour from one corner is
closely related to the number of squares on a side of the board; For example,
for a 4 x 6 board the minimum number of moves (B) is twice the width of the

board, For a 3% 6 boatd, the minimum number of moves (12} is twice the
&ven side.

T84
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The smallest board for a Knight to complete a Chess Tour is 5x 5
(Figure (iv)), and for a Closed Tour is 6 x 6. Figure (v) shows that on a 3x 3
board, the Knight is unable to occupy the céentre square.

A Bishop is considered 1o have completed a tour if he occupies all the
squares of one colour. Owing 1o the isolation of the corners, Chess Tours
cannot be effectad on even boards, but they are possible on odd square boards
(Figure (vii)). 3x 3 and 5x 5 boards are the only square boards on which
Closed Tours can beé made.

Versatility of movemeni enables the King and Queen to complete
Closad Tours on odd as well as even boards ( Figure {viii)).

Very restricted in its mobdity, the Pawn iz unable to occupy all the
squares on a board,
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