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Shongo Networks

Children from the Shongo tribe in Zaire, Central Africa, draw patterns in the sand. Some of these patterns
are networks like the one shown below. It has been drawn in one continuous path without going over the

same line twice and always turning in the same direction. The starting position and the finishing position are

different.

Turn over



Shongo networks can be recreated on square cm dotty paper by drawing without lifling the pencil
from the paper and without going over the same line twice and by always turning in the same
direction.

The first three networks are shown below.
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*  Drow these to get the feel of how the networks are created.
*  Draw some bigger ones.

*  Describe the patterns you find.

LOGO can be used fo create Shongo networks.
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Investigating Queens

You will find it helpful to use the micro program
QUEENS.

Start with a 8 x 8 board and place one queen on it,
as above. The queen is protecting 24 squares.

What is the largest number of squares which can be
protected with just one queen? Where must the
queen be placed?

How many squares can be protected with one queen
ona9 x 9board?...a 7x 7 board?

Investigate for boards of different shapes and sizes.
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You will need: 10 counters o 344

Counter Hopping Puwzle

Put 10 counters in a row.
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You may move any counter over the 2 nearest

counters and onto the 3rd nearest.
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Your first 2 moves could be the ones shown.

You must finish with 5 pairs of counters -
equally spaced like this:
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Rectangle Diagonal

N, A 4 x 3 rectangle

\\~ﬁ~\\~ The diagonal passes through 6 squares.
Al x 2 rectangle. / -

The diagonal passes through 4 sgquares. /

Do some more.

A table of results?.seseccceccse Any rules?.cecesccccccs .



Smile 1486

Threes and Sevens

Children sometimes use rods of different colours and different lengths to learn
about numbers. 3-rods and 7-rods can be used to make different lengths:

(T B L T T T 13=(2x3)+(1x7)

CTTT LY LT T 9=(3x3)+(0x7)

Six different lengths cannot be made and the largest one not possible is 11.

Investigate this for different pairs of rods.
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Number Pattern
Proof

1x%=1—-32-
2
2x—§-'=2—-%-

Are these equations true? Work out both sides of each one
to £find out.

Use the pattern of numbers to write down the next three
equations. Are they true?

Is the 20th equation in the pattern true?

To find out if the equations in this pattern are always
true, write down the nth one:

E

Prove that the right-hand side is equal to the left-hand
side.
Verify that the eguation in guestion (4) is true when:
a) n is an integer
b) n is a fraction

c) n is negative



You will need a calculator Smile 1439

Geometric Progressions

A teacher thought his class would be kept busy for the whole lesson when he asked them to add up all the
powers of 3 from 3° to 32°. :

But, after only 2 minutes, Maria had worked out the answer to be
He asked Maria to describe her method.

i1 I
3 > ! . The teacher was very impressed.

She explained it in this way:

S=1+3+32+3+....+3"9 + 32

“Treble this”

3S=3+32+3343%+....+320 4 32

“Subtract the first equation from the second.”

38 -8 =B+ +3F+...+3°+3)—(1 +3+32+ 3 +....+ 3% 4329

25 =37~ 1

1. Use Maria’s Method to find the sums of:

(a) the powers of 2 from 29 to 2'#
(b) the powers of 3 from 3°to 3¢
(c) the powers of 4 from 4°to 4’5
(d) the powers of 5 from 5°to 5

2. (a) Compare this series with 1(d):
2+ 10+ 50+ 250 + 1250 +....
What is the sum of the first 17 terms of this series?
(b) Which series in .1 does this resemble?
3+6+12+24 +48+96 + 192 +....
What is the sum of the first 16 terms of this series?
(c) Find the sum of the first 20 terms of this series:
2+6+18+54 + 162 + 486 + 1458 +....
3. Ifthe series were put down in general terms they could all be written as:
atar+arf+art+....

Write down the values of a and r in each of the series in question 2.

Turn over



4. Series ofthe forma + ar + ar® + ar® +.... are called geometric progressions.

(a) What is the 6th term of this series?
(b) What is the nth term of this series?

g 2 F2XEHF 2% .

(a) Which is the 15th term of this series?
(b) Find the sum of the series to 15 terms.

6. Find the sums of the following series:

(@) 5+10+20+40+..to20terms
(b) 1+r+r2+r+...... to10terms

€ 1+r+r2+r+....... tonterms
(d) a+ar+arf+......... to nterms
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