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Problems 1

Hand in solutions to THREE questions 

1. Current £10 notes carry a serial number of the form:   KA31 040304 
     - that is, two letters followed by two digits followed by a further six digits. How many 
different serial numbers of this form are there?

2.  A bridge hand consists of 13 cards drawn from a pack of 52 cards.


a) How many different bridge hands are there?

     b) How many different bridge hands are there which do not contain any aces?

     c) How many different bridge hands are there which contain no card higher than a nine 

(with aces counting high)? Such a hand is called a Yarborough. Assuming that a 


bridge hand is dealt at random, what is the probability of getting a Yarborough?

3. How many sequences are there of n letters (from the standard alphabet of 26 letters) in 
which no two consecutive letters are the same?

4. The National Lottery involves choosing 6 different integers in the range from 1 to 49. In 
each draw, 6 main numbers plus the bonus number are drawn at random. You win prizes 
as follows:




Jackpot:  Choose all 6 of the main numbers.




Second prize: Choose 5 of the 6 main numbers and the bonus number.




Third prize: Choose 5 of the 6 main numbers.




Fourth prize: Choose 4 of the 6 main numbers.




Fifth prize: Choose 3 of the 6 main numbers.


a) Calculate the chances of winning each of these prizes.


b) If people choose their numbers at random and 50 million plays are made, what is the 

probability that no-one will win the jackpot? What do you deduce from what actually

occurs?


c)  How many ways are there of the choosing 6 numbers from the range 1 to 49 so that 

consecutive numbers are not chosen?

5. A bag contains 1000 balls of which 500 are red and 500 are blue. What is the 


probability that a sample of 100  balls drawn at random will contain 50 red balls and 

50 blue balls?

6.
A coin is tossed 2n times. What is the probability of obtaining n heads and n tails? 

(Assume in any one toss a head is as equally likely as a tail.)

7. How many integers are there in the range from 1 to 
[image: image1.wmf], which are either perfect 
squares, or perfect cubes, or both?

8. How many integers are there in the range 1 to 
[image: image2.wmf] divisible by none of 2, 3, 5 and 7?

9. How many times do you need to throw a dice so that there is a probability greater than 
0.5 that each of the numbers 1,2,3,4,5,6 is thrown at least once?
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