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The assessment scale for tasks on Problem-solving is shown in the following table.
	Level of performance
	Marks
	Mathematical Knowledge and Problem-solving Skills
	Marks
	Communication Skills

	Very good 
	13-16
	The student demonstrates a complete understanding of the underlying mathematical knowledge and problem-solving skills which are relevant to the task, and is consistently competent and accurate in applying them in handling the task. Typically, the student is able to formulate a correct strategy, carry out the strategy and demonstrate a complete understanding of the significance and possible limitations of the results obtained.
	4
	The student communicates ideas in a clear, well organised and logically true manner through coherent written/verbal accounts, using appropriate and correct mathematical presentation to express, interpret and critically review the results obtained.

	Good 
	9-12
	The student demonstrates a substantial understanding of the underlying mathematical knowledge and problem-solving skills which are relevant to the task, and is generally competent and accurate in applying them in handling the task. Typically, the student is able to formulate a correct strategy and attempts to carry out the strategy for completing the task.
	3
	The student is able to communicate ideas properly through written/verbal accounts, using appropriate forms of mathematical presentation such as mathematical formulae or geometric facts.

	Fair
	5-8
	The student demonstrates a basic understanding of the underlying mathematical knowledge and problem-solving skills which are relevant to the task, and is occasionally competent and accurate in applying them in handling the task. Typically, the student has a basic understanding of the task and is able to formulate a correct strategy for solving the task.
	2
	The student is able to communicate basic ideas with limited success in using appropriate mathematical terms and terminology.

	Weak
	1-4
	The student demonstrates a limited understanding of the underlying mathematical knowledge and problem-solving skills which are relevant to the task, and is rarely competent and accurate in applying them in handling the task. Typically, the student has a bare understanding of the task and can only attempt to complete the simplest part of the task.
	1
	The student attempts to communicate ideas using some basic forms of mathematical presentation such as symbols, notations, diagrams, tables, graphs etc., but has little success in doing so.


· The full mark of a SBA task on Problem Solving submitted should be scaled to 20 marks, of which 16 marks are awarded for the mathematical knowledge and problem-solving skills while 4 marks are awarded for the communication skills.
· Teachers should base on the above assessment scale to design SBA tasks for assessing students with different abilities and to develop the marking guidelines.
Part A

	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
	6
	1
	1 + 6 = 7
	7

	2nd generation
	62 = 36
	6
	6 + 62 = 42
	6

	3rd generation
	63 = 216
	62 = 36
	62 + 63 = 252 
	5

	4th generation
	64 = 1,296
	63 = 216
	63 + 64 = 1,521
	4

	5th generation
	65 = 7,776
	64 = 1,296
	64 + 65 = 9,072
	3

	6th generation
	66 = 46,656
	65 = 7,776
	65 + 66 = 54,432
	2

	7th generation
	67 = 279,936
	66 = 46,656
	66 + 67 = 326,592
	1


1. Total amount that you will spend on mailing the letters
= 1 + 1.40 ( 7
= $10.80 

2. The huge amounts of money that will be received by the following persons are
(a) Mr. A1 : $1
(b) Mr. A2 : $6

(c) Mr. A3 : $36

(d) Me : $279,936
3. 
[image: image1.wmf]Amount of money279,936

Total cost10.8
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= 25,920
 

4.    Total number of letters that contain the mail list with my name on
= 6 + 62 + … + 67

= 
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= 335,922
5.    Total accumulative postal cost
= $1.4[(1 + 6) + (6 + 62) + (62 + 63) + … + (66 + 67) ]

= $1.4[1 + 2(6 + 62 + … + 66) + 67]

= $1.4[1 + 
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+ 67]

= $548,672.6
Part B



1. The amount of money that I shall receive = $68 = $1,679,616
The amount increase = $(68 – 67) = 1,679,616－279,936 = $1,399,680
2.
(a)
   Total amount of money that I shall receive = 
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(b)
   Total number of letters that contain the list with my name on
= 
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(c)
   Total accumulative postal cost
= 
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= 
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3.
It is assumed that no one involved will break the chain, and letters will not be sent to the same person more than once.
In real life situation, a person and his/ her companions will usually have friends in common.  Therefore, people in the next generation are unlikely to be all different. People will send the letter once if they receive the same chain letter. In consequence, the huge amount of money to the person, whose name is on the top of the list, will decrease.

Part C

1. Any reasonable design such that the letters would reach at least 10,000 people in ten days.
Students should provide relevant assumptions such as
1. No one involved would break the chain.

2. Letters will not be sent to the same person more than once.
In the email, the time for transferring an email from one generation to another should be clearly spelt out.
Examples of the designs of emails are as follows:


Example 1:

Assumptions:

1.
No one involved will break the chain, and letters will not be sent to the same person more than once.
2.
It takes two days for transferring an email from one generation to another.
3.
An email will be sent to 7 different persons and each one will forward the email to 7 different persons, and so on.
Verification of the design:

The total number of persons who will receive the email in 10 days

= 7 + 72 + 73 + 74 + 75
= 
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= 19,607

Example 2:
Assumptions:

1.
No one involved will break the chain, and letters will not be sent to the same person more than once.
2.
It takes one day for transferring an email from one generation to another.
3.
An email will be sent to 3 different persons and each one will forward the email to 3 different persons, and so on.

Verification of the design:

The total number of persons who will receive the email in 10 days

= 3 + 32 + 33 + 34 + 35 + 36 + 37 + 38 + 39 + 310
= 
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= 88,572

Evidence:  The answers








Weak:	Attempt the questions, but can answer the part associated with the 1st generation only





Fair:	Attempt the questions, but only some answers are correct 





Good:	Attempt the questions and most of the answers are correct 





Very good:	All the answers are correct





Evidence:


1.	The answers


2.	The formulae used





Weak:	Attempt the questions, but wrong method is used





Fair:	Attempt to use the sum of sequence formula to do the questions





Good:	Use the sum of sequence formula to do the questions, but only some of the answers are correct





Very good:	Correctly use the formula of the sum of a geometric sequence to do the questions and all the answers are correct





Evidence:


1.	The answers


2.	The formulae used





Weak:	Attempt the questions, but wrong method is used





Fair:	Attempt to use the sum of sequence formula to do the questions





Good:	Use the sum of sequence formula to do the questions, but only some of the answers are correct





Very good:	Correctly use the formula of the sum of a geometric sequence to do the questions and all the answers are correct








Evidence:


1.	The assumptions


2.	The explanation





Weak:	Attempt to set assumptions but they are irrelevant





Fair:	Give relevant assumptions 





Good:	Give relevant assumptions and brief explanation on the consequences when the assumptions do not hold in real life situation





Very good:	Give relevant assumptions and elaborate clearly on the consequences when the assumptions do not hold in real life situation





Evidence: Design of chain email





Weak:	Attempt to design a chain email but the design is invalid (i.e. the email can not reach 10,000 people in 10 days)





Fair:	Give a valid design of chain email but the assumptions are not clearly spelt out





Good:	Give a valid design of chain email and relevant assumptions are clearly spelt out.  However, the validity of the design is not checked





Very good:	Give a valid design of chain email.  Relevant assumptions are clearly spelt out and the validity of the design is carefully checked
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