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                         Maths Workshop 2019
                     Chris Budd, University of Bath            

             Magical Mathematics
                                Session One

1. Do you know a good magic trick? If so, try it out on your friends. Do any of these tricks involve maths?

2. Take a three digit number xyz. Reverse it to give zyx. Subtract the bigger number from the smaller to give the number pqr. Reverse that to give rqp. Add pqr to rqp.   Check that your answer agree with the one in the envelope in your room. Can you explain why?

3. Practice the Joker trick on each other. Can you explain why it works?

4. Practice the Clock trick on each other.

5 As a variation on the Clock trick, ask someone to count to 25 instead of to 20. How would you modify the trick to work in this case?

6  We have seen that y – (y-x) = x.  Simplify the following

(i) (x + y)(x – y) , (ii) y + x – (y – x), (iii) y – x + (y + x).

7. Ask someone to take their age, and add it to today’s year. Then ask them to subtract off the year that they were born and to give you the answer. Can you work out how to tell how old they are and in what part of the year they were born? (Try it out on a few friends first to try to work out the answer). 

8. Take the number x = 12345679  (note this does not have an 8). Ask someone to choose any number z between 1 and 9 but not to tell you which it is. Ask them to multiply z by 9 and then by x and tell you the answer. You should instantly be able to tell them z. How?

                                 Session Two
1.  Practice the 21 card trick. How could you make it more dramatic? How might you modify this trick  if you were to use 27 cards? Prove that your method works in this case.

2. Instead of using 21 cards in the trick, try using 49 cards in seven columns of seven cards each. How many times do you have to do the shuffle for the card you want to get into the centre?
3.  Take a pack of 52 cards, count out 21 cards as above and then put a mystery card as card number 22 and put the 21 cards back on top of it. Now count out the cards one by one making two piles as follows. Put the first card the right face up, the second on the left face down, the third on the right face up (on top of the first card), the fourth on the second card face down. Continue this till you have put down all of the cards. Do you see the mystery card? If not, take the cards that you have put face down on the left and repeat the process. Do you see the mystery card? If not continue with this process. You will find that the mystery card is the last one that you get to! Can you explain this?

4. Practice the ‘Cards that Know their Names’ trick. See if you can complete the process of explaining how it works.
5. As a variation, how might you arrange the cards so that they spell out the names of the people in your family or in a football team?
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6. Try out the Mind Reading trick on each other.

7.  For a challenge. Try to explain how the Mind Reading trick works. In particular, can you show that if you take a number, scramble its digits and then subtract one from the other then you always end up with a multiple of 9? Can you also show that if you take a multiple of 9 and sum its digits then you also get a multiple of 9?

CJB 
