HONG KONG DIPLOMA OF SECONDARY EDUCATION
EXAMINATION

MATHEMATICS

Compulsory Part

SCHOOL-BASED ASSESSMENT

Sample Assessment Task

Mortgage

Marking Guidelines

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
1.
(a) Amount owed initially = P
Interest for the 1st month = 
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Amount owed at the end of 1st month = 
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(b) Interest for the 2nd month = 
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Amount owed at the end of 2nd month 
= 
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(c) Interest for the 3rd month = 
[image: image9.wmf][

]

{

}

r

A

r

P

r

´

+

+

-

+

)

1

(

1

)

1

(

2


Amount owed at the end of 3rd month 
= 
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Hence, the amount owed at the end of Nth month 
= 
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2. The borrower agrees to pay off completely at the end of the mortgage term,
 therefore the amount owed at the end of Nth month must be zero.
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Part B 

1. The maximum amount of mortgage = $2,800,000
2. The down-payment required = $1,200,000

3. The monthly repayment = 
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     = $ 20,060.07


The percentage of monthly repayment to income = 
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  = 46.65%

Mr. and Mrs. Chan cannot obtain this mortgage because the percentage of


monthly repayment to income is over 45%. 


Maximum monthly repayment  = 
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= $19,350

Let P be the maximum amount of mortgage.
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    P = $ 2,700,887.93
(The maximum amount of mortgage they can obtain is $2,700,887.93.
Part C
(a) 
Monthly repayment
= 
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= $ 17,910.78
(b) The percentage of repayment to monthly income

= 
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= 41.65%
(c) Interest paid for the 1st month

= 
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  =$ 12,500

(d) Principal repaid for the 1st month 

= 17,910.78 – 12,500 



= $ 5,410.78

(e) Outstanding principal after the 1st payment 
= 2,500,000 – 5,410.78

= $ 2,494,589.22


2.
 
	At the end of
	Interest for the outstanding principal ($)
	Principal paid for the month ($)
	Outstanding principal after the repayment ($)

	2nd month
	12,472.95
	5,437.83
	2,489,151.39

	3rd month
	12,445.76
	5,465.02
	2,483,686.37

	4th month
	12,418.43
	5,491.95
	2,478,194.42

	5th month
	12,390.97
	5,519.81
	2,472,674.61

	6th month
	12,363.37
	5,547.41
	2,467,127.20


3.
In the 1st month, the percentage of interest to the monthly repayment

= 
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In the 2nd month repayment, the percentage of interest to the monthly repayment

=  
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In the 3rd month repayment, the percentage of interest to the monthly repayment

=  
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In the 4th month repayment, the percentage of interest to the monthly repayment

=  
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It can be seen that a large portion of each repayment is used to pay the interest in 
the first six months. Nevertheless, the percentage decrease gradually.


4. The percentage by the time 15 year from now should be smaller than any one percentage in the first 6 months.
5. The total amount paid for the mortgage 
= 
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= $ 4,298,587.20

6. The total interest paid for the mortgage 
= 4,298,587.20 – 2,500,000

= $ 1,798,587.20

Part D
1.
(a)
   Bi-weekly repayment 


= 
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= $ 8,249.84

(b)
   The percentage of repayment to income per month


= 
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= 41.57%


(c)
   The total amount paid for the mortgage 


= 
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= $ 4,289,916.80


(d)
   The total interest paid for the mortgage 


= 4,289,916.80 – 2,500,000 



= $ 1,789,916.80

2.
(a)
The monthly repayment:


1st month = $5,410.78



2nd month = $5,437.83



3rd month = $5,465.02


(b)
   The total amount paid for the mortgage


= 
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= $ 4,261,168.49


(c)
   The total interest paid for the mortgage


= 4,261,168.49 – 2,500,000



= $ 1,761,168.49


3.
(a)
(i)
   The monthly repayment in the first 2 years under the mortgage



= 
[image: image32.wmf]0.06

2,500,000

12

´





= $ 12,500



(ii)
   The monthly repayment after the first 2 years under the mortgage



= 
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= $ 18,954.06


(b)
The percentage of repayment to income after the first 2 years under the mortgage


= 
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= 44.08%


(c)
   The total amount paid for the mortgage


= 
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= $ 4,394,076.96


(d)
   The total interest paid for the mortgage 


= 4,394,076.96 – 2,500,000


= $ 1,894,076.96

4. It is expected that students will give a brief explanation of the choice of the mortgage 

plan.   Examples of possible explanation are given below for reference.
Example 1: 

If I were Mr. Chan, I would choose Plan I. 

Because the total interest I had paid minus the cash rebate is the least among  
all the mortgage plans. 
Cash rebate = 
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  = $ 31,250

Actual total interest = 1,789,916.80 – 31,250 





       = $ 1,758,666.80

Example 2:


If I were Mr. Chan, I would choose Plan II.


Although the total interest is higher than the one in Plan I, the difference 

is small .

The difference in interest between Plans I and II 

= 1,761,168.49 – 1,758,666.80


= $ 2,501.69

Because I am an absent-minded person, it is likely that I will forget the by-weekly repayment; the “monthly repayment” plan is more suitable for me.

 
Example 3:

If I were Mr. Chan, I would choose Plan III.


After paying the down-payment, I do not have much saving in the bank.

In Plan III, I pay less repayment in first two years so that 

I can save the difference ($ 17,910.78 – $ 12,500 = $ 5,410.78) during the first 2 years, although the total interest is the greatest among all plans.
Evidence:


1.	The proofs


2.	The amount owed at the end of the Nth month





Weak:	Not able to prove the amount owed 





Very good: Able to prove the amounts owed at the end of the 1st to 3rd months correctly and get the amount owed at the end of the Nth month correctly





Fair:	Able to prove only the amount owed at the end of the 1st month correctly





Good:	Able to prove only the amounts owed at the end of the 1st to 3rd months correctly 





Evidence:


The proof 





Weak:	Know only that the amount owed at the end of the Nth month is zero








Fair:	Able to set up an equation showing that the amount owed at the end of the Nth month is zero, but not able to solve the equation 





Good:	Able to set up an equation showing that the amount owed at the end of the Nth month is zero and try to use the formula of the sum of  a geometric sequence to solve the equation 





Very good: Prove the monthly repayment formula correctly 





Evidence:	


The solutions





Weak:	Answer all the questions wrongly





Fair:	Answer 1 or 2 questions correctly with working shown





Good:	Answer all questions correctly without showing all working





Very good:	Answer all questions correctly with all working shown





Evidence:	


1.	Percentage of monthly repayment to income


2.	The maximum amount of mortgage that can be obtained





Fair:	Able to find the percentage and set up a correct equation to find the maximum amount of mortgage 





Good:	Able to find the percentage and set up a correct equation to find the maximum amount of mortgage, but the amount is incorrect





Very good: Able to find the percentage and get the correct maximum amount of mortgage





Weak:	Not able to find the percentage





Evidence:	


The solutions





Fair:	Answer 1 or 2 questions correctly with working shown





Good:	Answer 3 questions correctly with working shown





Very good:	Answer all questions correctly with working shown





Weak:	Answer all the questions wrongly





Weak:	Give 0 to 4 correct answers





Evidence:	


The answers





Fair:	Give 5 to 9 correct answers





Good:	Give 10 to 14 correct answers





Very good:	All answers are correct





Fair:	Answer 1 or 2 questions correctly with working shown





Good:	Answer 3 or 4 questions correctly with working shown





Weak:	Answer all the questions wrongly





Very good:	Answer all the questions correctly (with working shown) and describe the trend accurately





Evidence:	


1.	The solutions


2.	The trend





Weak:	Answer all the questions wrongly





Evidence:	


The solutions





Fair:	Answer 1 question correctly with working shown





Good:	Answer 2 questions correctly with working shown





Very good:	Answer all questions correctly with working shown





Weak:	Answer all the questions wrongly





Fair:	Answer 1 question correctly with working shown





Good:	Answer 2 questions correctly with working shown





Very good:	Answer all the questions correctly with working shown





Evidence:	


The solutions





Very good:	Answer all questions correctly with working shown





Evidence:	


The solutions





Weak:	Answer all the questions wrongly





Fair:	Answer 1 question correctly with working shown





Good:	Answer 2 questions correctly with working shown





Evidence:	


The solutions





Weak:	Answer all the questions wrongly





Fair:	Answer 1 question correctly with working shown





Good:	Answer 2 questions correctly with working shown





Very good:	Answer all questions correctly with working shown





Evidence:	


Explanation on the choice of repayment plan





Weak:	Give the choice of repayment plan but without explanation





Fair:	Attempt to explain the choice, but the explanation is partly reasonable





Good:	Give reasonable but incomplete explanation on the choice of repayment plan





Very good:	Give reasonable and complete explanation on the choice of repayment plan
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