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Sample Assessment Task
Mark Six
Instructions
1.
This task consists of THREE parts, Part A to Part C.  Students are required to attempt ALL parts.  
2.
Numerical answers should be either exact or correct to 4 significant figures.
3.
All working must be clearly shown.
Teacher Guidelines
1. This task requires students to find the probabilities associated with the prizes of the lottery game Mark Six and make proposal to a new prize for the game.
2. Students are expected to complete the task within 1 hour. However, teachers can exercise their professional judgment to adjust the time allowed to cater for the ability level of their students. 

3. Teachers may feel free to modify the question and the marking guidelines to cater for the ability level of their students.  For example, teachers may modify question 2(c) to ask students the probability of winning the Fourth Prize, the Fifth Prize, and/or the Seventh Prize.
4. Feedback should be provided to students after marking the task.  For instance, teachers can discuss different approaches of handling each part of the task with students.
Part A

1.
(a)
How many combinations are there if four letters A, B, C and D are put into 3 empty boxes with each box contains exactly one letter?  List all combinations.
	
	
	
	
	
	

	
	
	
	
	
	

	
	1st box
	
	2nd box
	
	3rd box



(b)
How many combinations are there if  n distinct letters  A1, A2, A3 , … , An  are put into  r  empty boxes, where n > r, with each box contains exactly one letter?
	
	
	
	
	…
	

	
	
	
	
	
	

	
	1st box
	
	2nd box
	
	rth box



(c)
If  r  letters are randomly selected from  n  distinct letters  A1, A2, A3 , … , An  for filling  r  empty boxes (as in 1(b)), find the probability that the boxes are filled in by  A1, A2, A3 , … , Ar  .

Part B

2.
Mark Six is a very popular lottery game in Hong Kong.  In a lottery draw under the game, 7 out of 49 numbers will be drawn.  The first 6 numbers are called “drawn numbers” and the 7th one “extra number”.  A player chooses 6 out of the 49 numbers in a Mark Six selection.  He will win a prize if his selection fulfills any one of the following criteria.

	Prize
	Criterion: the 6 numbers in a Mark Six selection collectively match with

	First 
	all the 6 drawn numbers

	Second
	5 out of 6 drawn numbers plus the extra number

	Third
	5 out of 6 drawn numbers

	Fourth
	4 out of 6 drawn numbers plus the extra number

	Fifth 
	4 out of 6 drawn numbers

	Sixth 
	3 out of 6 drawn numbers plus the extra number

	Seventh 
	3 out of 6 drawn numbers



(a)
What is the total number of distinct Mark Six selections that can be made each time?

(b)
Prove that the probabilities of winning the First Prize and Second Prize are 
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13983816

 and 
[image: image2.wmf]1

2330636

 respectively.


(c)
If you make a Mark Six selection, find the probability of winning each of the following prizes.



(i)
Third Prize,



(ii)
Sixth Prize,

Part C

3.
Some people feel that the chance of winning the lottery game Mark Six is too low.  They propose to introduce one more prize (say the Eighth Prize) to the game.


Suppose you are invited to design the Eighth Prize such that the probability of winning it is higher than 13%.  What will be your criterion for winning the Eighth Prize?  Verify your proposal.
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