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Sample Assessment Task
Chain Letter
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 3 significant figures.
3.
All working must be clearly shown.
Teacher Guidelines
1. This task requires students to
(a)
investigate arithmetic and geometric sequences and their summation;


(b)
manipulate more complex algebraic expressions;


(c)
solve practical problems and justify the validity of results;


(d)
make a conjecture on the number patterns through generalization from particular cases;


(e)
test and justify the conjectures.
2. It is anticipated that in general, students will be able to complete the task in 1.5 hours. However, teachers can exercise their professional judgment in adjusting the time allowed to cater for the ability level of their students. 
3. Teachers may modify the question and the marking guidelines whenever necessary. For example, teachers may provide some hints for students when they formulate the conjectures such as introduce variable n to represent the number of names on the mail list of letter and/or variable k to represent the amount sent to the top address of the mail list.
4. Feedback should be provided to students after marking the task. For instance, teachers can discuss different approaches of handling the task with students.
5. This assessment task has no intention to promote sending chain letters or forwarding spam emails.  On the contrary, teachers should remind students that the Unsolicited Electronic Messages Ordinance has fully commenced on 22 December 2007.  For details, please refer to the following website: 
http://www.ofta.gov.hk/en/uem/main.html
Introduction
One day, you received a letter and the content of which is as follows:
	What a lucky day you have! 
If you follow the instructions of this letter exactly, you will receive a huge amount of money over the next four weeks.  Below is a list of 7 names and the corresponding mail addresses.  Follow these instructions:
(I) send 1 dollar to the first person on the mail list;
(II) make a new list by deleting the top name and the corresponding address, moving everyone else on the mail list up one place;
(III) put your name and address at the bottom of the mail list (Position 7);

(IV) copy this letter exactly, substituting the new mail list for the old list; and 
(V) send it to six friends, who are likely to connect the chain, and are not on the list. 
In a few weeks, you will receive a huge amount of money! You must take action to make a fortune now! Do not break the chain, otherwise you will have a stroke of bad luck! A woman in Hong Kong once broke the chain. Her TV set broke down when she was watching her favorite TV show.

Mr. A1
18C Landmark Building, Tai Po, NT
Mr. A2
Block 2, Love Village, Wan Chai, HK
Mr. A3
123 Tai Hing Street, Mongkok, Kowloon
Mr. A4
Post Box 1997, Kowloon Post Office, Kowloon
Mr. A5
911 Sing Sing House, Sing Kwong Estate, Wong Tai Sin, Kowloon
Mr. A6
1 Horizontal Villa, Tai O, Lantau Island
Mr. A7
Flat 6, 12/F, Malaysia Building, Lam Tin, Kowloon



If you are in the “first generation”, those people who will receive your letters belong to the “second generation”, and those people who will receive letters from the “second generation” belong to the “third generation”, and so on.
Part A

1. By using the following table, describe the dissemination of letters. 

	Generation 
	Total no. of people who will receive the chain letter sending out by this generation
	Total amount that the person whose name has just been removed from the mail list will receive($)
	Total no. of letters sent out by this generation
	Order of my name on the mailing list after the name on the top of the list being removed

	1st generation
	
	
	
	

	2nd generation
	
	
	
	

	3rd generation
	
	
	
	

	4th generation
	
	
	
	

	5th generation
	
	
	
	

	6th generation
	
	
	
	

	7th generation
	
	
	
	


2.
If you receive this letter and follow the instructions, find the total amount you will spend on mailing the letters and giving the cash award.
(The postal charge for a letter is $1.40.)

3.
If everyone receiving this letter follows the instructions, find the huge amount of money that the following persons will receive.
(a)
Mr. A1

(b)
Mr. A2


(c)
Mr. A3


(d)
You

4.
Calculate the ratio of the huge amount of money you will receive to the total cost you have to pay.
5.
How many letters all together will contain the mail list with your name on?
6.
What is the accumulative postal cost paid by people up to the generation such that the letters sending out contain the mailing lists with your name being on the top?
Part B
1.
If the number of names and the corresponding addresses on the mail list increases from 7 to 8, how much more money will you receive?
2.
Suppose the letter contains a mail list of n names.  Each person sends letters to m persons, and each receiver will send k dollars to the first person on the mail list.
(a)
How much money will you receive?


(b)
How many letters all together will contain the mail list with your name on?

(c)
What is the accumulative postal cost paid by people up to the generation such that the letters sending out contain the mailing lists with your name being on the top?


(The postal charge for a letter is $1.4.)
3.
What assumptions have you made when handling the chain letter case above?
If some of the above assumptions do not hold in real life situation, what will happen?

Part C
Following the quick development and popularization of the Internet, the receiver can get the letter instantly by means of email system and the cost of postal service decreases to zero.
Design a chain email (sending out money to anyone on the list is not required on this occasion) that can reach 10000 people in 10 days and state your assumptions clearly.
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