HONG KONG DIPLOMA OF SECONDARY EDUCATION
EXAMINATION

MATHEMATICS

Compulsory Part

SCHOOL-BASED ASSESSMENT

Sample Assessment Task
Mortgage
Instructions
1.
This task consists of FOUR parts, Part A to Part D.  Students are required to attempt ALL parts.

2.
Numerical answers should be either exact or correct to 2 decimal places.
3.
All working must be clearly shown.

Teacher Guidelines
1. This task requires students to investigate the relation between interest rate and mortgage. 
2. It is anticipated that in general, students can complete the task in 2 hours.  However, teachers can exercise their professional judgment to adjust the time allowed to cater for the ability level of their students.
3. If necessary, teachers may give a brief description of the task. 
4. Teachers may feel free to modify the question and the marking guidelines to cater for the ability level of their students.
5.
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.

Introduction
When purchasing flats or apartments, most people need to apply for home mortgages from banks.  Normally, the bank will offer a mortgage which is at most 70% of the price of the flat, and the buyer should have sufficient fund to pay for the rest (which is called the down-payment). The actual amount of mortgage depends on the repayment ability of the buyer, usually the ratio of monthly repayment to buyer’s monthly income does not exceed 45%. The mortgage is usually repaid over a period of 10 to 30 years, and the regular repayment amount depends on the amount of mortgage, total repayment period, number of repayment per year and the compound interest rate per annum.
The fixed monthly repayment of a mortgage with fixed interest rate is the amount paid by the borrower every month so as to ensure that the mortgage will be settled in full with interest at the end of its term. If the monthly interest rate is r, the number of monthly repayment is N, and the amount borrowed is P, then the monthly repayment A is given by the following formula: 
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Part A 
1. The amount owed under the mortgage at the end of every month equals the amount owed in the previous month, plus the interest on this amount, minus the fixed amount paid every month.

Prove that 
(a) amount owed at the end of 1st month = 
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(b) amount owed at the end of 2nd month = 
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(c) amount owed at the end of 3rd month = 
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 .
Deduce the amount owed at the end of Nth month.
2. Using the fact that the borrower agrees to pay off the mortgage completely at the end of the mortgage term, prove that the monthly repayment formula for the principal P at a monthly interest rate r and the number of monthly repayment N is
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Part B 
Mr Chan and Mrs Chan want to buy a flat which costs $4,000,000. 
Using the above information, find
1. the maximum amount of mortgage they can obtain;

2. the down-payment required; and

3. the monthly repayment for a 20-year mortgage at a fixed interest rate 6% p.a.
If Mr Chan and Mrs Chan earn $25,000 and $18,000 a month respectively, find the percentage of the monthly repayment to their total monthly income, and hence determine whether they can obtain this mortgage. If not, calculate the maximum amount of mortgage they are entitled to get. 
Part C 
Mr Chan and Mrs Chan borrow $2,500,000 from the bank and they are going to pay the respective monthly repayment for 20-years at a fixed interest rate 6% p.a. 
1. Find
(a)
the monthly repayment,


(b)
the percentage of monthly repayment to their total income,


(c)
the interest paid for the 1st month,


(d)
the principal repaid for the 1st month, and


(e)
the outstanding balance of the mortgage after the 1st payment 

2. Complete the following repayment schedule.
	At the end of
	Interest for the outstanding principal ($)
	Principal repaid for the month ($)
	Outstanding balance of the mortgage after the repayment ($)

	2nd month
	
	
	

	3rd month
	
	
	

	4th month
	
	
	

	5th month
	
	
	

	6th month
	
	
	


3. Calculate the percentage of interest paid to monthly repayment for the first 4 months. Describe the trend of the said percentages in the first 6 months.

4. Based on the present repayment method, predict whether the percentage of interest paid to monthly payment by the time 15 years from now is greater than or smaller than any one percentage in the first 6 months.

5. Calculate the total amount paid for the mortgage.
6. Calculate the total interest paid for the mortgage.
Part D 
Suppose the monthly incomes of Mr Chan and Mrs Chan remain the same as that in Part B.  They borrow $ 2,500,000 from the bank at a fixed interest rate of 6% p.a., and repay the mortgage in 20 years. The bank offers a variety of mortgage repayment plans for them to choose.
Plan I
The borrower is required to repay the mortgage bi-weekly (i.e. 26 term repayments per year) with fixed repayment amounts throughout the mortgage. There will be a 1.25% cash rebate under this mortgage plan.
Plan II
The interest payment for the first three months will be waived (i.e. the borrower has to pay the principal only in the first three months).  After that, the monthly repayments will be resumed to normal. 
Plan III
The borrower is required to pay a fixed monthly interest (i.e. the simple interest of the borrowed amount) only in the first 2 years.  After that, the monthly repayments will be resumed to normal.
1. Under Plan I, if the cash rebate is not taken into consideration, find

(a)
the bi-weekly repayment amount;


(b)
the percentage of repayment to their total income per month;


(c)
the total amount paid for the mortgage;


(d)
the total interest paid for the mortgage.

2. Under Plan II, find

(a)
the monthly repayment during the first three months;

(b)
the total amount paid for the mortgage;


(c)
the total interest paid for the mortgage.

3. Under Plan III, find

(a)
the monthly repayment 



(i)
during the first 2 years under the mortgage, 



(ii)
after the first 2 years under the mortgage;

(b)
the percentage of repayment to their total income per month after the principal repayment holiday;


(c)
the total amount paid for the mortgage;


(d)
the total interest paid for the mortgage.

4. If you were Mr Chan, which repayment plan would you choose, Plans I, II or III? Explain your choice briefly.
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