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1. Braille      Braille
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Why did Louis Braille decide to use a space 2 dots wide and 3 dots high – a total of 6 dots ?

How many different patterns are needed ?

There are 26 letters, there are 10 number characters and we need some punctuation. 
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At least these 5    

That makes a total of  at least   26 + 10 + 5 =  41 different patterns.

How many different patterns can you make ?
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This pattern has 3 raised dots: 
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You can try to draw all of the arrangements on the back of this sheet.

In each pattern, colour in the raised dots.
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2. The Tower of Hanoi
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Practice doing the puzzle using only 3 discs. Keep going until you are quite sure you have found the quickest way.
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Copy your method onto these pictures.
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How many pictures did you need ?

Time yourself. Write down your best time.

Now solve the puzzle with 4 discs.
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How many pictures did you need for 4 discs ?

How long did it take ?

How many pictures will you need for 5 discs ? Work it out. Look how many you needed for 3 discs and for 4 discs.

How long will it take to solve the puzzle with 5 discs.

So, work out how long it will take to solve the puzzle with the 64 discs that the priests are working on. (A calculator will help !)
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3. The Soma Cube

First try to solve the puzzle.

Then try to solve it again !

There are 240 different ways to solve the puzzle. Can you draw your completed solution ?

Practice by drawing the pieces separately.

Use a different colour for each piece.
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On the back of this sheet try to draw the whole puzzle put together. Use the same colours that you used on this page.

Now solve the puzzle a different way. Draw that one too !
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4. Noughts and Crosses
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5. Sequences



Really the teachers question has three parts. We know where to start. Gauss started at 1. We know where to finish. Gauss finished at 100. We know how much to go up in. Gauss went up in 1’s. 

So, he had to work out:     1 + 2 + 3 + 4 + ……. + 99 + 100.

You can race your friends even if you both need a calculator !

Try this one start at 2, finish at 80, go up in two’s.

We have to work out:       2 + 4 + 6 + 8 +  …….. + 78 + 80.

80 + 2 = 82, 78 + 4 = 82, 76 + 6 = 82 and so on.

We go up to 80, counting in 2’s.   That’s means there are 40 numbers.

So, the answer must be 82 ( 40 = 328 ( 10 = 3280.


6. Big Numbers


Paper Folding

Take a piece of paper and fold it in half, then do it again and again until you have folded 15 times. Can you do it ?

The question is; why is it so difficult ?

Think about how thick the paper would be after 15 folds.

A sheet of paper is roughly 0(1 millimetres thick. 

After one fold we times by 2.

Use a calculator to help you.

On the calculator, press 0(1 ( 2 =

For the second fold times by two again.

Keep on until you have done ( 2, twenty times.

This is a big number, but it is millimetres. There are 1000 millimetres in a metre. So keep your answer in the display and press ( 1000 =

This tells you how thick the paper is. (Look at the bottom of the page to check you answer !)



Chessboard of Rice



Just to see how many grains of rice the boy will get, work out how many grains there are on the last square of the chessboard. 

· Use a calculator. 
· Start with 1 for the first square and then do ( 2 over and over. 
· You want to do ( 2 sixty four times ! 
What do you get ?

· 7. Finger Maths

Number your fingers. Make sure both thumbs say 6 !

Try to remember the numbers. Don’t use a pen unless you are sure it’s OK !
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Now you can do all of the difficult times tables on your fingers. This is how it works.

To do 7(8 put the 7 finger next to the 8 finger.

These two fingers plus the ones below make 5 fingers.

There 3 fingers and 2 fingers above. 3 ( 2 makes 6.

So 7 ( 8 = 56
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You should practice to make sure you can make it work !

Try 7(7, 8(9, 9(9.

When you can do that, try these (they are a bit odd, but it still works !): 10(10, 7(6, 6(6.

The Bridges of Königsberg

This is a picture of the town of Königsberg.

(It is now called Kalliningrad and is in the Russian Federation – can you find it on a map?).

There is a famous mathematical problem about the town of Königsberg.

This is the problem:

Show how you can walk over all of the bridges. 

You must cross each one only once.

Can it be done ?

A mathematician called Leonhard Euler first solved the problem mathematically. His ideas led to the development of a branch of mathematics called topology.

Copy your bridges for Konigsberg and Lower Konigsberg onto this sheet. Draw on your routes over the bridges.

Can you work out why it is possible to walk over some sets of bridges and impossible to walk over others ?


Braille is a way of printing books that can be read by people who are blind. 


It uses raised dots which can be felt by someone putting their finger on the paper. 


Each letter fits in a space 2 dots wide and 3 dots high.





It was invented by a French man called Louis Braille. He was born in 1809 and died in 1852. He became blind himself when he was three years old. Louise Braille worked as a professor in Paris. His students were blind too. In 1829 he invented his system to help the blind to read.





It is now possible to use computers to turn normal words into printed Braille books.
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Hints: 


Start with all the patterns with only one dot raised


Then do patterns with 2 dots raised and so on.


There are 64 patterns in total. Can you find them all ?


You can read Braille well done 





This pattern has 2 raised dots: 
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The Tower of Hanoi was invented by the French mathematician, Edouard Lucas, in 1883. 





The idea came from an old story about a Hindu temple. The puzzle might have been used to train young priests. The story says that at the beginning of time the priests in the temple were given a stack of 64 gold disks, each one a little smaller than the one beneath it. 


Their job was to move the 64 disks to the pole at the end. 


There was one important rule: a large disk could never be placed on top of a smaller one. 


The priests worked very fast, day and night. But, it would take so long that when they finished their work the temple would crumble into dust and the world would vanish.


So, why does it take so long ?





To find out more and to try the puzzle on-line check this site out:


http://www.lhs.berkeley.edu/java/tower/tower.html
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One day at school, the teacher told Gauss’s class to add up all of the numbers from 1 up to 100. The teacher wanted a rest and he thought it would take a long time. The class started, one plus two plus three plus four and on they went. Gauss thought for a moment;


1 + 100 = 101, 2 + 99 = 101, 3 + 98 = 101


There are 100 numbers. 


So, there must be 50 answers of 101. 


101 ( 50 = 505 (10 = 5050.





Just as the teacher was about to leave the room Gauss called out: “It’s 5050 sir !”. Of course he was right, so the teacher had to stay …….





Counters





There is a story that tells of a boy who did a great service for a king. The king asked the boy what he would like as a reward. The boy took a chess board. He put one grain of rice on the first square. He put two grains of rice on the second square. Then 4 grains on the third square, 8 on the fourth, 16 on the fifth. He then said to the king; "You must keep doubling the grains on each square, for all of the squares on the board". The king was very pleased; he thought that the reward was a very small one.





An ordinary calculator will have to stop after only 34 times. The display just isn’t big enough !


A scientific calculator would say 1(8 x 1019. Which means 18 000 000 000 000 000 000.


If you assume that there are one million grains of rice in one sack. The boy would still get 18 000 000 000 000, which is 18 trillion sacks, just on the last square alone.


The King did not look so happy when he realised !!








The paper should be a little more than 3 metres thick. About the height of a tall room ! Do you think you could fold that ?





level 3








level 4








Copy this sheet onto card. The pieces make up into a 3D noughts and crosses set. Challenge your friends.


Cut along dotted lines. Fold solid lines. Cut the slots a little thickly and slot the board levels in.
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slot





A good mathematician can look at a set of numbers and solve problems by doing tricks with them. 





Play the 24 game and see how good you are.
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