Probability 

A)
The probability function for a discrete random variable X is shown in the table below.

	x
	-1
	0
	1
	2

	P(X=x)
	0.15
	0.5
	0.3
	0.05


Suppose Y= X2.  Complete the table in your Answer Booklet to show the probability function for the discrete random variable Y.



        (2 marks)

B)
A and B are two events such that P(A)= 0.5, P(B)=0.5 and P(B|A)=0.4


1: Show that the events A and B are not independent 
         (1 mark)


2: Are A and B mutually exclusive events?  Justify your answer     (1 mark)

C)
A and B are two independent events such that P(A)=0.6 and P(BnA)=0.4


1: State the value of P(B)

    


                      (1 mark)



2: Consider the events A and B.  Find the probability that at least one of these two events occurs.





                     (1 mark)


3: Are A and B mutually exclusive events?  Justify your answer
 (1 mark)

D)
The following probability function for a random variable X contains one, and only one, incorrect “probability”.

	x
	1
	2
	4
	6

	P(X=x)
	0.35
	1.15
	0.10
	0.30



1: What is the value of the incorrect “probability”?

     (1 mark)


2: Find the correct value of this probability.


     (1 mark)

E)
Eggs are delivered to a supermarket in cartons.  Each delivery consists of a large number of cartons.  A carton is said to be damaged if it contains one or more cracked eggs.  Usually, in a single delivery, only a very small proportion (approximately 5%) of the cartons are damaged.  Occasionally a very high proportion of the cartons are damaged.  In this case the supermarket would like to check all of the cartons for cracked eggs.

The supermarket uses the following sampling scheme to decide whether to shelve or check the cartons:

Two cartons are selected and the eggs in the cartons are examined.

· If both cartons are undamaged then shelve the cartons

· If both cartons are damaged then check all the cartons

· If only one of the cartons is damaged then a third carton is selected

· If the third carton is damaged then check all of the cartons, otherwise shelve the cartons immediately.

A delivery is made.  Suppose it contains the usual 5% of damaged cartons.

1:
Let the event of damaged carton be D and the event of an undamaged carton be U.

A partially completed probability tree diagram representing the sampling scheme for this delivery is given below.  Complete the copy of the partially completed tree diagram in your Answer Booklet.  Indicate clearly for which pathways all of the cartons will be checked and for which pathways the cartons will be shelved immediately.












(3 marks)
2:
Find the probability that the first two cartons sampled are damaged cartons.
(1 mark)

3:
What proportion of such deliveries (in which only 5% of the cartons are damaged) will have all of the cartons checked for cracked eggs?




(2 marks)
Outcomes


(shelve or check)





check





shelve








