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FM4
- CREDIT AND BORROWING

When investing or borrowing money, interest is calculated in one of two ways.

SIMPLE INTEREST – FLAT RATE LOANS

The simple interest formula is used to calculate the total interest that is charged over the entire life of the loan.
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P = Principal (amount borrowed)

where 
r = percentage interest rate


n = number of time periods


COMPOUND INTEREST – REDUCING BALANCE LOANS

The compound interest formula is used to calculate the final amount that an investment or loan is valued at and the completion of the investment or loan period.
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A = Final Amount


where 
P = Principal (amount borrowed)


r = percentage interest rate (as a decimal)


n = number of time periods [image: image3.emf]A
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Important things to remember are:

· Interest rates are percentages.  To perform calculations with them they must be used as a fraction or decimal.

· The acronym p.a. means per annum or per year.

· When working with questions that compound monthly, the number of time periods is the number of years multiplied by twelve, and the interest rate is the annual interest rate divided by twelve. 

· Only round to two decimal points (dollars and cents) in the final step.
FM4 – CREDIT AND BORROWING – QUESTION SET A

	1
	Phil borrows $2000 at a flat rate of interest of 4.5% p.a. for a period of 5 years.  How much interest does he pay on the loan?


	1

	2
	Find the simple interest payable on a loan of $4530 at a simple interest rate of 10.2% for a period of 2 years.


	1

	3
	Julie invests $25000 at an interest rate of 7.85% p.a. compounded yearly.  What is the value of the investment after 5 years?


	1

	4
	Mia uses her credit card to make a purchase of $340.  She has no interest free period and is charged 0.04% compound interest per day on outstanding balances.  How much does she need to pay to completely pay off her account after 29 days?


	2

	5
	Jack wants to buy a new computer that costs $2499 and decides to borrow the money.  If he pays a 15% deposit and borrows the rest of the money at a simple interest rate of 12.5% over 3 years.

(i) How much deposit does he pay?

(ii) How much does he borrow?

(iii) Calculate the amount of interest paid.

(iv) Calculate his monthly repayments.


	1

1

1

1

	6
	Vikki and Tom have $20000 to invest.  They both decide to invest their money in a term deposit.

(i) Vikki invests her money in an account that earns 2.8% p.a. compounded monthly.  How much will her investment be worth at the end of 5 years?

(ii) Tom decides to invest his money in an account that earns interest at 3.0% p.a. compounded annually.

Which investment is better?  Justify your answers with the appropriate calculations.


	1

2

	7
	The table below shows monthly repayments for loans.

Monthly repayments (in dollars) per $1000 borrowed

Interest Rate
% p.a.
5 years
10 years
15 years
20 years
5%
21.27
13.57
11.55
11.06
6%
22.30
14.92
13.31
13.36
7%
23.38
16.39
15.33
16.12
8%
24.49
17.99
17.62
19.42
9%
25.64
19.73
20.24
23.35
10%
26.84
21.61
23.21
28.03
Manaema has borrowed $200000 at 9% p.a. over 10 years.  What is her monthly loan repayment?


	1


FM4 – CREDIT AND BORROWING – QUESTION SET B
	1
	Madeline takes out a loan of $15500 to buy a car.  She repays $20537.50 on the loan taken over 5 years.  

i) How much interest does she pay?

ii) What was the simple interest rate charged?


	1

1

	2
	James borrows $5900 to purchase a home entertainment system.  The simple interest rate is 9.5% p.a. and he takes out the loan over 4 years.

i) How much interest does he pay?

ii) What is the total amount repaid

iii) Calculate the monthly repayment on the loan.


	1

1

1

	3
	Robyn wants to borrow $32500 to buy a car, and she wants to find the cheapest loan.

The car yard offered her a loan at 9.9% p.a. interest charged monthly, over 5 years.  Her local bank offered her a loan at 10.1% p.a. interest charged yearly, over 5 years.

Which is the better loan and why?  Justify your statement with appropriate calculations.


	4

	4
	Jenny borrows $6000 from the credit union.  The loan is a reducing balance loan over 5 years, with monthly repayments.

The graph below shows the balance owing on the loan over time.
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(i) Use the graph to find the balance owing after 3 years.


	1

	5
	Pragya plans to borrow $19000 to travel overseas and considers the following repayment guide:

Monthly repayment guide

Amount Borrowed ($)
Length of loan
1 year
2 years
3 years
15000
1347.50
722.50
514.17
15500
1392.42
746.58
531.31
16000
1437.33
770.67
548.44
16500
1482.25
794.75
565.58
17000
1527.17
818.83
582.72
17500
1572.08
842.92
599.86
18000
1617.00
867.00
617.00
18500
1661.92
891.08
634.14
19000
1706.83
915.17
651.28
19500
1751.75
939.25
668.42
20000
1796.67
963.33
685.56
i) Find the total amount repaid if the loan is taken over three years.

ii) How much does she save if she pays off the loan in one year?


	1

2

	FM4 – CREDIT AND BORROWING

ANSWER SET A

1
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Phil pays $450 interest on the loan
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when P = 2000, r = 4.5 and n = 5

=



20004.55
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= 450

Phil pays $450 interest on the loan
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924.12


Simple interest payable is $924.12
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when P = 4530, r = 10.2 and n = 2
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453010.22
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= 924.12

Simple interest payable is $924.12
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when P = 25000, r = 0.0785 and n =5
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=


36478.82


Julie's investment was worth $36478.82 after 5 years
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when P = 25000, r = 0.0785 and n =5
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=36478.82

Julie's investment was worth $36478.82 after 5 years
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when P = 340, r = 0.0004 and n =29
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343.97


Mia needs to pay $343.97 to pay off her account
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when P = 340, r = 0.0004 and n =29

= 340 
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=343.97

Mia needs to pay $343.97 to pay off her account
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Jack pays $374.85 deposit


 




(i) 15% deposit = 2499

 15 

100



=374.85

Jack pays $374.85 deposit 
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(ii) Amount borrowed
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total cost - deposit


=


2499


 


–


 


374.85


=


2124.15


Jack borrows $2124.15 for his stereo




(ii) Amount borrowed = total cost - deposit

=2499 – 374.85

=2124.15

Jack borrows $2124.15 for his stereo
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796.56


Jack pays $796.56 in interest




(iii) I = 
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when P = 2124.15, r = 12.5 and n = 3
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100



=796.56

Jack pays $796.56 in interest
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(iv)   Amount repaid 


 


=


 


amount borrowed + interest


=


2124.15


+


796.56


=


2920.71




(iv)   Amount repaid  = amount borrowed + interest

=2124.15+796.56

=2920.71
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Monthly repayment 
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12


´


3


=


2920.71


¸


36


=


81.13


The monthly repayment is $81.13




Monthly repayment  =   amount repaid interest

=2920.71123

=2920.7136

=81.13

The monthly repayment is $81.13
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12 = 0.002333 and
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23001.724556


Vikki's investment will be worth $23001.72




= 23001.724556

Vikki's investment will be worth $23001.72
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when P = 20000, r = 0.03 and n = 5


=


 


20000
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=


 


23185.481486


Tom's investment will be worth $23185.48


Overall Tom's investment will be worth more at the end


of 5 years, so it is the better investment.




(ii) A = P 



(1+r )

 n 

when P = 20000, r = 0.03 and n = 5

= 20000 



(1+0.03 )



5



= 23185.481486

Tom's investment will be worth $23185.48

Overall Tom's investment will be worth more at the end

of 5 years, so it is the better investment.
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Monthly loan repayment 
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200000
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Monthly loan repayment
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3946


Manaema's monthly loan repayment is $3946




Monthly loan repayment  = 19.73 per $1000 borrowed

Thousands borrowed = 



200000



1000



 = 200

Monthly loan repayment = 19.73  200

 = 3946

Manaema's monthly loan repayment is $3946


FM4 – CREDIT AND BORROWING

ANSWER SET B
1
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(i) Interest
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amount repaid


 


–


 


amount borrowed


=


20537.50
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15500


=


 


5037.5


Madeline paid $5037.50 in interest




(i) Interest =   amount repaid – amount borrowed

=20537.50 – 15500

= 5037.5

Madeline paid $5037.50 in interest
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The interest rate charged was 6.5% p.a.
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 =6.5

The interest rate charged was 6.5% p.a.
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James pays $2242 in interest




(i) I = 
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100



when P = 5900, r = 9.5 and n = 4

=



59009.54



100



=2242

James pays $2242 in interest
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(ii)   Amount repaid 


 


=


 


amount borrowed + interest


=


5900


+


2242


=


 


8142


Total amount James repaid is $8142




(ii)   Amount repaid  = amount borrowed + interest

=5900+2242

= 8142

Total amount James repaid is $8142
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(iii)   Monthly repayment
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=


169.625


James' monthly repayment is $169.63




(iii)   Monthly repayment =   Amount repaidmonths

=8142 (412)

=8142 48

=169.625

James' monthly repayment is $169.63
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Total amount repaid to the caryard is $53208.03
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 = 53208.0327

Total amount repaid to the caryard is $53208.03
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=


52579.9242


Total amount repaid to the bank is $52579.92


Overall the bank is the best deal as the total amount


repaid is less than that of the caryard




Bank

A = P 



(1+r )



n



when P = 32500, r = 



10.1



100



 = 0.101 and n = 5

 =32500 



(1+0.101 )
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 =52579.9242

Total amount repaid to the bank is $52579.92

Overall the bank is the best deal as the total amount

repaid is less than that of the caryard
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3 years = 3 


´


12 = 36 months


Total amount owing after 3 years is $1700




3 years = 3 



12 = 36 months

Total amount owing after 3 years is $1700
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[image: image27.emf](i)  Monthly repayment for $19000 taken over three years


 is $651.28





Total amount repaid
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monthly repayment * 12 *3


 


=


651.28
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12
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=


23446.08


Total amount Pragya repays is $23446.08




(i)  Monthly repayment for $19000 taken over three years

 is $651.28



Total amount repaid = monthly repayment * 12 *3

 =651.28123

 =23446.08

Total amount Pragya repays is $23446.08
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2964.12


Pragya saves $3042.12 by paying the loan in one year.




(ii) Repayments over 1 year = 1706.83 12

 = 20481.96

Amount saved = 23446.08 – 20481.96

 = 2964.12

Pragya saves $3042.12 by paying the loan in one year.
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