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TOPIC 6
Simple and compound interest —
investments and loans

6.1 Overview
6.1.1 Introduction
Most people in the modern world will at some
stage in their lives borrow and invest money.
When a person enters the work force, they may
want a car or a house or other goods and do
not have the money to purchase these items
outright. They then borrow the money
believing that they have the means to service
the loan and pay the money back over a spec-
ified time. In Australia, every employer must
contribute to their employee’s Superannuation
Guarantee Fund which is set at 9.5% p.a. of
their base salary. Many employees also make
extra contributions to their superannuation
fund. Self-employed people are encouraged
to set up their own superannuation fund. The
money in the superannuation funds is invested
so that by the age of retirement, every person will have some money saved. Given the likelihood that every
individual will need to grapple with decisions pertaining to borrowing and investing money throughout their
adult life, it is essential that everyone has a competent understanding of financial mathematics. This will
ensure that all their options have been thoroughly investigated and that their decision making is therefore
informed.

LEARNING SEQUENCE
6.1 Overview
6.2 Simple interest
6.3 Compound interest as a geometric recurrence relation
6.4 Compound interest rule
6.5 Finding rate or time for compound interest
6.6 Effective annual interest rate
6.7 Review: exam practice

Fully worked solutions for this topic are available in the Resources section of your eBookPLUS at
www.jacplus.com.au
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6.1.2 Kick off with CAS
Calculating interest with CAS
A recursion relation links one term in a series to the previous or next term in the same series.

We can use recursion equations to model financial situations, such as the amount of interest accrued in a
bank account for a number of consecutive years.

1. $3000 was placed into a bank account earning simple
interest at a rate of 5% per annum.
a. Using CAS, define the recurrence relation
Vn+1 = Vn + 150, V0 = 3000 that represents this
investment.

b. Use your recurrence relation defined in part a to
complete the following table which represents the
amount of money in the bank account after n years.

c. Use CAS to plot a graph of the amount of money in the
bank after the first 5 years (using the figures in the table).

Years Amount in bank account ($)

0 3000

1

2

3

4

5

2. $3000 was placed into a bank account earning compound
interest at a rate of 5% per annum.
a. Using CAS, define the recurrence relation
Vn+1 = 1.05Vn, V0 = 3000 that represents this
investment.

b. Use your recurrence relation defined in part a to
complete the following table which represents the
amount of money in the bank account after n years.

c. Use CAS to plot a graph of the amount of money in the
bank after the first 5 years (using the figures in the table).

Years Amount in bank account ($)

0 3000

1

2

3

4

5

3. Comment on the shape of the two graphs drawn in questions 1 and 2

Please refer to the Resources tab in the Prelims section of your eBookPLUS for a comphrehensive step-by-step guide on
how to use your CAS technology.
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6.2 Simple interest
6.2.1 Simple interest as a first-order linear
recurrence relation
Simple interest can be represented by a first-order linear recurrence relation.

Vn+1 = Vn + d, V0 = initial value; where d = V0 × r

100

where Vn represents the value of the investment after n time periods
d is the amount of interest earned per period
V0 is the initial (or principal) amount and
r is the interest rate per period.

WORKED EXAMPLE 1

$325 is invested in a simple interest account for 5 years at 3%p.a. (per year).
Set up a recurrence relation to find the value of the investment after n years.a.

Use the recurrence relation from part a to find the value of the investment at the end of
each of the first 5 years.

b.

THINK WRITE

a. 1. Write the formula to calculate the
amount of interest earned per
period (d).

a. d =
V0 × r
100

2. List the values of V0 and r. V0 = 325, r = 3

3. Substitute into the formula and
evaluate the amount of interest earned
per period.

d =
325 × 3

100

= 9.75

4. Use the values of d and V0 to set up
your recurrence relation.

Vn+1 = Vn + 9.75,V0 = $325

b. 1. Set up a table to find the value of the
investment for up to n = 5.

b. n+ 1 Vn($) Vn + 1($)

1 325 325 + 9.75 = 334.75

2 334.75 334.75 + 9.75 = 344.50

3 344.50 344.50 + 9.75 = 354.25

4 354.25 354.25 + 9.75 = 364

5 364 364 + 9.75 = 373.75

2. Use the recurrence relation from
part a to complete the table.

TOPIC 6 Simple and compound interest — investments and loans 3
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3. Write your answer. The value of the investment at the end of each of the
first 5 years is: $334.75, $34 4.50, $354.25, $364
and $373.75.

TI | THINK WRITE CASIO | THINK WRITE

b. 1. On a Calculator page, type
325 and then ENTER.
Complete the entry line as:
+9.75
Then continue to press
ENTER until the first 5 terms
are displayed on the screen.

1. On the Main screen, type 325
and then EXE.
Complete the entry line as:
+9.75
Then continue to press EXE
until the first 5 terms are
displayed on the screen.

2. The answer appears on the
screen.

The value of the investment at
the end of each of 5 years is:
$354.25, $364, $373.75.

2. The answer appears on the
screen.

The value of the
investment at the end of
each of 5 years is:
$354.25, $364, $373.75.

WORKED EXAMPLE 2

A bank offers 9% p.a. simple interest on an investment of $600.
Write the recurrence relation for this situation.a.

Using your calculator, complete a table to show the amount in the investment account at the
end of 4 years.

b.

What is the total interest earned after 4 years?c.

THINK WRITE

a. 1. Write the formula to calculate the amount of interest
earned per period (d).

a. d =
V0 × r
100

2. List the values of V0 and r. V0 = 600, r = 9

3. Substitute into the formula and evaluate the amount
of interest earned per period.

d =
600 × 9

100

= 54

4. Use the values of d and V0 to set up your recurrence
relation.

Vn+1 = Vn + 54,V0 = $600

b. 1. On a calculator screen, type 600, press
ENTER/EXE, then type+ 54, press ENTER/EXE 4
times to obtain the amount in the investment
account at the end of each of 4 years.

b.
600 600

600 + 54 654

+ 54 708

1308 + 54 762

1362 + 54 816

654

4 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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2. Write the answer. At the end of 4 years there will be
$816 in the account.

c. 1. The amount of interest earned is the total amount in
the account at the end of the 4 years minus the
principal (V0, the initial amount of money in the
account).

c. I = 816 − 600
= 216

2. Write the answer. The interest earned in 4 years is $216.

 
6.2.2 Simple interest using a rule.
You can also calculate the total amount of a simple interest loan or investment by using the following rule:

Total amount of loan or investment = initial amount (or principal) + n × d

Vn = V0 + nd

where Vn represents the value of the investment after n time periods
d is the amount of interest earned per period,
V0 is the initial amount (or principal).
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Simple interest is the percentage of the amount borrowed or invested
multiplied by the number of time periods (usually years). The amount is
added to the principal either as payment for the use of the money borrowed
or as return on money invested.

In the case of simple interest, the total value of investment increases by
the same amount per period. Therefore, if the values of the investment at the
end of each time period are plotted, a straight-line graph is formed. Simple
interest is an example of a linear model of growth.

WORKED EXAMPLE 3

Jan invested $210 with a building society in a fixed deposit account that paid 8% p.a. simple
interest for 5 years.
Use the simple interest rule to determine how much was in her account after 5 years.a.

Represent the account balance for each of the 5 years graphically.b.

THINK WRITE/DRAW

a. 1. Write the simple interest rule. a. Vn = V0 + nd

2. Write the formula to calculate the amount of interest
earned per period.

d =
V0 × n

100

TOPIC 6 Simple and compound interest — investments and loans 5
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3. List the values of V0 and V, subtitute into the
formula and evaluate.

V0 = 210, n = 8

d =
210 × 8

100

= $16.80

4. List the values of V0, d and n to use in the simple
interest rule.

V0 = 210, n = 5, d = $16.80.

5. Substitute the values of the pronumerals into the
rule and evaluate.

Vn = 210 + 5 × 16.80
= 294

6. Write the answer. The amount in her account after
5 years is $294.

b. 1. As we are dealing with simple interest, the value of
the investment increases each year by the same
amount.

b. Increase per year = $16.80

2. Draw a set of axes. Put time (in years) on the
horizontal axis and the amount of investment (in $)
on the vertical axis. Plot the points: the initial value
of investment is $210 and it grows by $16.80 each
year.
year 1 = 210 + 16.80

= $226.80
year 2 = 226.80 + 16.80

= $243.60
year 3 = 243.60 + 16.80

= 260.40
year 4 = 260.40 + 16.80

= $277.20
year 5 = $294 (from part ).

1.0 2.0 3.0 4.0 5.0
Time (years)

220

250

280

310

A
m

ou
nt

 o
f 

in
ve

sm
en

t (
$)

0.0

Unit 3 AOS R&FM Topic 2 Concept 1

Simple interest Summary screen and practice questions

Exercise 6.2 Simple interest

1. WE 1 $1020 is invested in a simple interest account for 5 years at 8.5% p.a.
a. Set up a recurrence relation An to find the value of the investment after n years.
b. Using your calculator and the recurrence relation from part a find the value of the investment at the

end of each of the first 5 years.

6 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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2. $713 is invested in a simple interest account for 5 years at 6.75% p.a.
a. Set up a recurrence relation Bn to find the value of the investment after n years.
b. Using your calculator and the recurrence relation from part a find the value of the investment at the

end of each of the first 5 years.
3. WE 2 A bank offers 12 1

2% p.a. simple interest on an investment of $1500. The amount in the bank is An
after n years.
a. Write the recurrence relation for this situation.
b. Using your calculator, complete a table to show the amount in the investment account at the end of

2 years.
c. What is the total interest earned after 2 years?

4. An amount of $2400 is invested at 5 1
2% p.a. for 18 months.

a. Write the recurrence relation for this situation.
b. What is the amount in the investment account at the end of 18 months?
c. What is the total interest earned after 18 months?

5. Find the value of the following investments at the end of each year of the investment by using a
recurrence relation.
a. $680 for 4 years at 5% p.a. simple interest
b. $13 000 for 3 years at 7.5% p.a. simple interest

6. WE 3 $10 500 is invested in a simple interest account at 6.5% p.a.
a. Use the simple interest rule to determine how much was in the account after 5 years?
b. Represent the account balance for each of the 5 years graphically.

7. A building society offers an investment opportunity described using the following recurrence relation.

An+1 = An + 565,A0 = 6200
a. Explain in words the building society’s investment offer.
b. Calculate the interest rate per annum correct to 2 decimal places.

8. Silvio invested the $1500 he won in Lotto with an insurance company
bond that pays 12 1

4% p.a. simple interest provided he keeps the bond
for 5 years.
a. What is Silvio’s total return from the bond at the end of the

5 years?
b. Represent the balance at the end of each year graphically.

9. The value of a simple interest investment at the end of year 2 is
$3377. At the end of year 3 the investment is worth $3530.50.
Use a recurrence relation to work out how much was invested.

10. Carol has $3000 to invest. Her aim is to earn $450 in interest at a rate of 5% p.a. Over what term would
she invest?

11. MC A loan of $1000 is taken over 5 years. The simple interest is calculated monthly. The total amount
repaid for this loan is $1800. The simple interest rate per year on this loan is closest to:

8.9%A. 16%B. 36%C. 5%D. 11.1%E.
12. Find the interest charged or earned on the following loans and investments:

a. $750 loaned at 12% p.a. simple interest for 4 years
b. $7500 invested for 3 years at 1% per month simple interest
c. $250 invested at 1 3

4% per month for 2 1
2 years.

TOPIC 6 Simple and compound interest — investments and loans 7
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6.3 Compound interest as a geometric recurrence
relation
When interest is added to the initial amount (principal) at the end of an interest-bearing period, then both the
interest and the principal earn further interest during the next period, which in turn is added to the balance.
This process continues for the life of the investment. The interest is said to be compounded and is an example
of geometric growth.

The result is that the balance of the account increases at regular intervals and so too does the interest earned.
Let the starting amount be Vn. Then the amount at the start of the next compounding period is Vn+1. The

recurrence relation rule for geometric growth is:

Vn+1 = RVn

where Vn is the value of the loan after n compounding periods
Vn+1 is the amount of the investment one time period after Vn

R is the growth or compounding factor; R = 1+ r
100

r is interest rate per period.

Consider $1000 invested for 4 years at an interest rate of 12% p.a. with interest compounded annually
(added on each year). Use the recurrence relation An+1 = 1.12An, A0 = 1000, to calculate the amount in the
account at the end of each year.

Vn ($) Calculation Vn+1 ($)
1000 1.12 × 1000 1120.00

1120 1.12 × 1120 1254.40

1254.40 1.12 × 1254.40 1404.93

1404.93 1.12 × 1404.93 1573.52

So the balance after 4 years is $1573.52.

WORKED EXAMPLE 4

Laura invested $2500 for 5 years at an interest rate of 8% p.a. with interest compounded annually.
Using A0 to represent the initial investment, write Laura’s investment as a recurrence relation.a.

Using your calculator, what is the amount invested at the end of 5 years?b.

THINK WRITE

a. 1. Write the recurrence relation rule.
Write the values of A0 and r.

a. An+1 = RAn
A0 = 2500
r = 8

8 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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2. Calculate R, the compounding factor. R = 1 +
r

100

= 1 +
8

100
= 1.08

3. Substitute into the recurrence relation rule. An+1 = 1.08An, A0 = $2500, where A
is the amount invested and n is the
number of years after the initial
investment.

b. 1. Using your calculator type 2500, press
ENTER/EXE, then type ×1.08.
Press ENTER/EXE 5 times to calculate the amount
in the account for each of the 5 years.

b.
2500 2500

2500 × 1.08 2700

2700 × 1.08 2916

2916 × 1.08 3149.28

3149.28 × 1.08 3401.22

3401.22 × 1.08 3673.32

2. Write the answer. At the end of 5 years, the amount
invested is $3673.32.

TI | THINK WRITE CASIO | THINK WRITE

b. 1. On a Calculator page, type
2500 and then press
ENTER.
Complete the entry line as:
×1.08
Then continue to press
ENTER until the first 5
terms are displayed on the
screen.

1. On the Main screen, type 2500
and then press EXE.
Complete the entry line as:
×1.08
Then continue to press EXE until
the first 5 terms are displayed on
the screen.

2. The answer appears on the
screen.

At the end of 5 years, the
amount invested is $3673.32.

2. The answer appears on the
screen.

At the end of 5 years, the
amount invested is
$3673.32.

Unit 3 AOS R&FM Topic 2 Concept 3

Recurrence relation for compound interest Summary screen and practice questions
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Exercise 6.3 Compound interest as a geometric recurrence relation

1. WE4 Fraser invested $7500 for 4 years at an interest rate of 6% p.a. with interest compounded annually.

a. Using A0 to represent the initial investment, write Fraser’s investment as a recurrence relation.
b. Using your calculator, what is the amount invested at the end of 4 years?

2. Bobbi invested $3250 for 5 years at an interest rate of 7.5% p.a. with interest compounded annually.
a. Using A0 to represent the initial investment, write Bobbi’s investment as a recurrence relation.
b. Using your calculator, what is the amount invested at the end of 5 years?

3. Imani invested $600 in a short-term deposit for 6 months at an interest rate of
6% p.a. with interest compounded monthly.
a. Using A0 to represent the initial investment, write Imani’s

investment as a recurrence relation.
b. Using your calculator, what is the amount invested at the end of the

6 months?
4. To join her friends on a holiday Siobhan borrowed $2500 for 2 months

at an interest rate of 12% p.a. with interest compounded monthly.
a. Using A0 to represent the initial investment, write Siobhan’s loan as

a recurrence relation.
b. What is the amount of interest owing on the loan at the end of the

two months?

The following information relates to questions 5 to 9.
Shannon invested money in a savings account. The amount in the

account after n years, Vn, can be modelled by the recurrence relation below.

Vn+1 = 1.05Vn, V0 = 3000

5. MC The annual percentage compound interest rate for this account is:
1.05%A. 5%B. 50%C.
95%D. 105%E.

6. MC The interest earned in the first year is:
$50A. $100B. $150C.
$200D. $300E.

7. MC The balance at the end of the first year is:
$3000A. $3050B. $3100C.
$3150D. $3200E.

8. MC The principal at the start of the second year is:
$3300A. $3200B. $3150C.
$3250D. $3100E.

9. MC The interest earned during the second year is:
$100A. $125B. $150C.
$157.50D. $172.50E.

10. MC If $4500 is invested for 10 years at 12% p.a. with interest compounding annually and the interest
earned in the third year was $677.38, then the interest earned in the fourth year is closest to:

$600A. $625B. $650C.
$677D. $759E.

10 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition
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11. Declan invested $5750 for 4 years at an interest rate of 8% p.a. with interest compounded annually.
Complete the table by calculating the values A, B, C, D, E and F.

Vn ($) Interest($) Vn+1 ($)
5750 A% of 5750 = 460 6210

B 8% of C = 496.80 D

6706.80 8% of 6706.80 = 536.54 7243.34

7243.34 8% of 7243.34 = 579.47 E

F 8% of 7822.81 = 625.82 8448.63

12. Alex invested $12 000 for 4 years at an interest rate of 7.5% p.a. with interest compounded annually.
Complete the table by calculating the values A, B, C, D, E and F.

Vn ($) Interest ($) Vn+1 ($)
12 000 7.5% of 12 000 = 900 12 900

12 900 7.5% of 12 900 = A B

C 7.5% of 13 867.50 = 1040.06 14 907.56

14 907.56 7.5% of 14 907.56 = 1118.07 D

E 7.5% of 16 025.63 = 1201.92 F

13. Sarina invested $5500 for 3 years at an interest rate of 6.5% p.a. with interest compounded monthly.
Complete the table shown to determine the value of the investment at the end of 5 months.

Vn ($) Vn+1 ($)
5500 1.00 542 × 5500 = 5529.81

5529.81

14. Wai Keat runs his own architecture business. A client has requested to pay off an account of $15000
rather than pay the full amount by the due date. Wai Keat explains that he will need to charge interest on
the money not paid by the due date at a rate of 1.2% per month.
a. Using A0,An andAn+1, write a recurrence relation that models this situation where n is the number of

months after the due date.
b. How much interest will the client need to pay if he does not pay the full amount until 3 months after

the due date?

TOPIC 6 Simple and compound interest — investments and loans 11
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15. MC Consider the following recurrence relations:

Pn+1 = 0.95Pn, P0 = 3000
Mn+1 = 1.15Mn, M0 = 3000
These are examples of
A. linear decay and geometric growth respectively
B. geometric decay and linear growth respectively
C. linear decay and linear growth respectively
D. geometric decay and geometric growth respectively
E. geometric growth

6.4 Compound interest rule
From the previous exercise we saw that we could write the value of a compounding investment as a recurrence
relation.

This pattern can be expanded further to write the value of the investment in terms of the initial investment.
This is known as the compound interest rule:

Vn = V0R
n

whereVn = final or total amount ($)
V0 = principal ($)
R = growth or compounding factor; R = 1+ r

100

r = interest rate per period
n = number of interest-bearing periods

Note that the compound interest rule gives the total amount in an account, not just the interest earned as in
the simple interest formula.

To find the total interest compounded, I:

I = Vn − V0

where Vn = final or total amount ($)
V0 = principal ($)
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If compound interest is used, the value of the investment at the end of each
period grows by an increasing amount. Therefore, when plotted, the values
of the investment at the end of each period form an exponential curve.

Now let us consider how the rule is used.

12 Jacaranda Maths Quest 12 Further Mathematics VCE Units 3 & 4 Sixth Edition

UNCORRECTED PAGE PROOFS



i
i

“c06SimpleAndCompoundInterestInvestmentsAndLoans” — 2018/6/28 — 12:08 — page 13 — #13 i
i

i
i

i
i

WORKED EXAMPLE 5

$5000 is invested for 4 years at 6.5% p.a., interest compounded annually.
Generate the compound interest rule for this investment.a.

Find the amount in the balance after 4 years and the interest earned over this period.b.

THINK WRITE

a. 1.. Write the compound interest rule. a Vn = V0 (1 +
r

100)
n

2. List the values of n, r and P. n = 4
r = 6.5

V0 = 5000

3. Substitute into the rule. Vn = 5000(1 +
6.5
100)

n

4. Simplify. Vn = 5000(1.065)n

b. 1. Substitute n = 4 into the rule. b. V4 = 5000(1.065)4

2. Evaluate correct to 2 decimal places. = $6432.33

3. Subtract the principal from the balance. I = V4 − V0

= 6432.33 − 5000
= $1432.33

4. Write your answer. The amount of interest earned is
$1432.33 and the balance is $6432.33.

6.4.1 Non-annual compounding
In Worked example 5, interest was compounded annually. However as shown in section 6.3, in many cases
the interest is compounded more often than once a year, for example, quarterly (every 3 months), weekly, or
daily. In these situations n and r still have their usual meanings and we calculate them as follows.

Number of interest periods, n = number of years × number of interest periods per year

Interest rate per period, r = nominal interest rate per annum
number of interest periods per year

Note:Nominal interest rate per annum is simply the annual interest rate advertised by a financial institution.

TOPIC 6 Simple and compound interest — investments and loans 13

UNCORRECTED PAGE PROOFS



i
i

“c06SimpleAndCompoundInterestInvestmentsAndLoans” — 2018/6/28 — 12:08 — page 14 — #14 i
i

i
i

i
i

WORKED EXAMPLE 6

If $3200 is invested for 5 years at 6% p.a., interest compounded quarterly:
find the number of interest-bearing periods, na.

find the interest rate per period, rb.

find the balance of the account after 5 yearsc.

graphically represent the balance at the end of each quarter for 5 years. Describe
the shape of the graph.

d.

THINK WRITE/DRAW

a. Recall the number of interest-bearing periods, n, is
the product of the number of years multiplied by the
number of interest periods per year.

a. n = 5 (years) × 4(quarters)
= 20

b. Convert % p.a. to % per quarter to match the time over
which the interest is calculated.Divide r% p.a. by the
number of compounding periods per year, namely 4.
Write as a decimal.

b. r% =
6% p.a.

4

= 1.5% per quarter
r = 1.5

c. 1. Write the compound interest formula. c. Vn = V0Rn, whereR = (1 +
r

100)

2. List the values of V0, r and n. V0 = $3200, r = 1.5, n = 20

3. Substitute into the formula. V20 = $3200(1 +
1.5
100)

20

4. Simplify. = 3200 (1.015)20

5. Evaluate correct to 2 decimal places. = $4309.94

6. Write your answer. Balance of account after 5 years is
$4309.94.

d. 1. Using CAS, find the balance at the end of each
quarter and plot these values on the set of axes.
(The first point is (0, 3200), which represents the
principal.)

d.

3200

2 4 6 8 10 12 14 16 18 20

3500

3800

4100

4400

3350

3650

3950

4250

0

Quarter

B
al

an
ce

n

Vn

2. Comment on the shape of the graph. The graph is exponential as the
interest is added at the end of each
quarter and the following interest is
calculated on the new balance.
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d. 1. On a Lists & Spreadsheets
page, enter the quarters as
consecutive whole numbers
from 0 to 20 in Column A.
Rename Column A as
quarter and Column B as
balance.
In the formula cell for the
column named balance,
Complete the entry line as:
= 3200 × (1.015)quarter
Then press ENTER.

1. On a Statistics screen, enter
the quarters as consecutive
whole numbers from 0 to 20
in list1
Rename list1 as quarter and
list2 as balance.
In the formula cell for the
column named balance,
Complete the entry line as:
= 3200 × (1.015)quarter
Then press EXE.

2. Press CTRL + I and select:
5: Add Data & Statistics
Construct scatterplot with
quarter on the horizontal axis
and balance on the vertical
axis.

2. Tap:
SetGraph
Setting
Complete the Set StatGraph
fields as:
Draw: On
Type: Scatter
XList: main\quarter
YList: main\balance
Freq: 1
Mark: Square
Tap graph icon.

3. The answer appears on the
screen.

The graph is exponential as
the interest is added at the
end of each quarter and the
following interest is
calculated on the new
balance.

3. The answer appears on the
screen.

The graph is exponential
as the interest is added at
the end of each quarter
and the following interest
is calculated on the new
balance.

The situation often arises where we require a certain amount of money by a future date. It may be to pay
for a holiday or to finance the purchase of a car. It is then necessary to know what principal should be invested
now in order that it will increase in value to the desired final balance within the time available.

WORKED EXAMPLE 7

Find the principal that will grow to $4000 in 6 years, if interest is added quarterly at 6.5% p.a. (use
CAS to solve the equation).

THINK WRITE

1. Calculate n (there are 4 quarters in a
year).

n = 6 × 4
= 24

2. Calculate r, by converting % p.a. to %
per quarter to match the time of which
interest is calculated

r =
6.5
4

= 1.625

3. List the value of V24.
Substituting R = 1 +

r
100

.
V24 = 4000

TOPIC 6 Simple and compound interest — investments and loans 15
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4. Write the compound interest rule, Use
CAS to solve the equation.

V24 = V0 Rn

V24 = V0 (1 +
r

100)
n

4000 = V0 (1 +
1.625
100 )

24

Solving for V0,
solve (4000 = V0(1.016 25)24, V0)

5. Evaluate correct to 2 decimal places. V0 = 2716.73

6. Write a summary statement. $2716.73 would need to be invested.

TI | THINK WRITE CASIO | THINK WRITE

4. On a Calculator page,
complete the entry line as:
solve(4000 =
v × (1.01625)24, v)
Then press ENTER.

4. On the Main screen, complete
the entry line as:
solve(4000 =
v × (1.01625)24, v)
Then press EXE.

2. The answer appears on the
screen.

$2716.73 would need to be
invested.

2. The answer appears on the
screen.

$2716.73 would need to be
invested.

Interactivity: Simple and compound interest (int-6265)

Interactivity: Non-annual compounding ( int-6270)

Unit 3 AOS R&FM Topic 2 Concept 2

Compound interest Summary screen and practice questions

Exercise 6.4 Compound interest rule

Note: Where it is the most efficient method CAS should be used to solve the following problems.
1. WE 5 $2500 is invested for 5 years at 7.5% p.a., interest compounded annually.

a. Generate the compound interest rule for this investment.
b. Find the amount in the balance after 5 years and the interest earned per this period.

2. Find the amount in the account and interest earned after $6750 is invested for 7 years at 5.25% p.a.,
interest compounded annually.
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3. WE 6 If $4200 is invested for 3 years at 7% p.a., interest compounded quarterly:
a. find the number of interest-bearing periods, n
b. find the interest rate per period, r
c. find the balance of the account after 3 years
d. graphically represent the balance at the end of each quarter for 3 years. Describe the shape of the

graph.
4. If $7500 is invested for 2 years at 5.5% p.a., interest compounded monthly:

a. find the number of interest-bearing periods, n
b. find the interest rate per period, r
c. find the balance of the account after 2 years
d. graphically represent the balance at the end of each month for 2 years. Describe the shape of the

graph.
5. WE 7 Find the principal that will grow to $5000 in 5 years, if interest is added quarterly at 7.5% p.a.
6. Find the principal that will grow to $6300 in 7 years, if interest is added monthly at 5.5% p.a.
7. Use the compound interest rule to find the amount, Vn, when:

V0 = $500, n = 2, r = 8a. V0 = $1000, n = 4, r = 13b.

V0 = $3600, n = 3, r = 7.5c. V0 = $2915, n = 5, r = 5.25.d.

8. Using a recurrence relation, find: i the balance, and ii the interest earned (interest compounded
annually) after:

$2000 is invested for 1 year at 7.5% p.a.a. $2000 is invested for 2 years at 7.5% p.a.b.

$2000 is invested for 6 years at 7.5% p.a.c.

9. Find the number of interest-bearing periods, n, if interest is compounded:
annually for 5 yearsa. quarterly for 5 yearsb.

semi-annually for 4 yearsc. monthly for 6 yearsd.

6-monthly for 4 1
2 yearse. quarterly for 3 years and 9 months.f.

10. Find the interest rate per period, r, if the annual rate is:
6% and interest is compounded quarterlya. 4% and interest is compounded half-yearlyb.

18% and interest is compounded monthlyc. 7% and interest is compounded quarterly.d.

11. $1500 is invested for 2 years into an account paying 8% p.a. Find the balance if:
interest is compounded yearlya. interest is compounded quarterlyb.

interest is compounded monthlyc. interest is compounded weekly.d.

Compare your answers to parts a–d.e.

12. Use the recurrence relation Vn+1 = 1.045Vn to answer the following questions.
a. If the balance in an account after 1 year is $2612.50, what will the balance be after 3 years?
b. If the balance in an account after 2 years is $4368.10, what will the balance be after 5 years?
c. If the balance in an account after 2 years is $6552.15, what was the initial investment?

13. Find the amount that accrues in an account which pays compound interest at a nominal rate of:
a. 7% p.a. if $2600 is invested for 3 years (compounded monthly)
b. 8% p.a. if $3500 is invested for 4 years (compounded monthly)
c. 11% p.a. if $960 is invested for 5 1

2 years (compounded fortnightly)
d. 7.3% p.a. if $2370 is invested for 5 years (compounded weekly)
e. 15.25% p.a. if $4605 is invested for 2 years (compounded daily).

14. MC The greatest return is likely to be made if interest is compounded:
annuallyA. semi-annuallyB. quarterlyC. monthlyD. fortnightlyE.

TOPIC 6 Simple and compound interest — investments and loans 17
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15. MC If $12 000 is invested for 4 1
2 years at 6.75% p.a., compounded fortnightly, the amount of interest

that would accrue would be closest to:

$3600A. $4200B. $5000C.

$12 100D. $16 300E.
16. Use the compound interest rule to find the principal,

V0, when:
a. Vn = $5000, r = 9, n = 4
b. Vn = $2600, r = 8.2, n = 3
c. Vn = $3550, r = 1.5, n = 12
d. Vn = $6661.15, r = 0.8, n = 36

17. Find the principal that will grow to:
a. $3000 in 4 years, if interest is compounded 6-monthly at 9.5% p.a.
b. $2000 in 3 years, if interest is compounded quarterly at 9% p.a.
c. $5600 in 5 1

4 years, if interest is compounded quarterly at 8.7% p.a.
d. $10 000 in 4 1

4 years, if interest is compounded monthly at 15% p.a.
18. Find the interest accrued in each case in question 17.

6.5 Finding rate or time for compound interest
Sometimes we know how much we can afford to invest as well as the amount we want to have at a future
date. Using the compound interest rule we can calculate the interest rate that is needed to increase the value
of our investment to the amount we desire. This allows us to ‘shop around’ various financial institutions for
an account which provides the interest rate we want.

We must first find the interest rate per period, r, and convert this to the corresponding nominal rate per
annum.

WORKED EXAMPLE 8

Find the interest rate per annum (correct to 2 decimal places) that would enable an investment of
$3000 to grow to $4000 over 2 years if interest is compounded quarterly.

THINK WRITE

1. List the values of Vn, V0 and n. For
this example, n needs to represent
quarters of a year and therefore r will
be evaluated in % per quarter.

Vn = $4000
V0 = $3000
n = 2 × 4
= 8

2. Write the compound interest rule and
substitute the known values.

Vn = V0Rn

4000 = 3000R8

3. Replace R with 1 +
r

100
. 4000 = 3000(1 +

r
100)

8

4. Use CAS to solve the equation for r. Solve (4000 = 3000(1 +
r

100)
8

) for r.
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5. Write the solution for r. r = −203.66 or r = 3.661 46

6. r > 1 so r = 3.661 46
r% = 3.661 46% per quarter

7. Multiply r by the number of interest
periods per year to get the annual rate
(correct to 2 decimal places).

Annual rate = r% per quarter × 4
= 3.661 46% per quarter × 4
= 14.65% per annum

8. Write your answer. Interest rate of 14.65% p.a. is required, correct to 2
decimal places.

TI | THINK WRITE CASIO | THINK WRITE

4. On a Calculator page,
complete the entry line as:
solve(4000 =
3000 × (1 + r

100)
8
, r)

Then press ENTER.

4. On the Main screen, complete
the entry line as:
solve(4000 =
3000 × (1 + r

100)
8
, r)

Then press EXE.

5. The answer appears on the
screen.

r = −203.66 or r = 3.66 5. The answer appears on the
screen.

r = −203.66 or r = 3.66

6.5.1 Finding time in compound interest
We have seen how the compound interest formula, Vn = V0Rn, where R = 1 +

r
100

can be manipulated to

solve situations where Vn, V0 and r were unknown.
To find n, the number of interest-bearing periods, that is, to find the time period of an investment, use the

compound interest rule and solve for n.
The value obtained for n may be a whole number, but it is more likely to be a decimal. That is, the time

required will lie somewhere between two consecutive integers. The smaller of the two integers represents
insufficient time for the investment to amount to the balance desired; the larger integer represents more than
enough time.

WORKED EXAMPLE 9

How long it will take $2000 to amount to $3500 at 8% p.a. with interest compounded annually?

THINK WRITE

1. State the values of Vn, V0 and r. Vn = $3500, V0 = $2000 and r = 8% p.a.

2. Write the rule for compound interest and
substitute in the values.

Vn = VoRn, R = 1 +
r

100

3500 = 2000(1 +
8

100)

n

TOPIC 6 Simple and compound interest — investments and loans 19
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3. Use CAS to solve for n. Solve (3500 = 2000(1 +
8

100)

n

, n)
n = 7.27 years

4. Interest is compounded annually, so n
represents years. Raise n to the next
whole year.

As the interest is compounded annually,
n = 8 years.

5. Write your answer. It will take 8 years for $2000 to amount to $3500.

 

WORKED EXAMPLE 10

Calculate the number of interest-bearing periods, n, required and hence the time it will take $3600
to amount to $5100 at a rate of 7% p.a., with interest compounded quarterly.

THINK WRITE

1. State the values of Vn, V0 and r. Vn = $5100, V0 = $3600 and r = 7% p.a.

2. Write the rule for compound interest and
substitute in the values.

Vn = V0Rn, R = 1 +
r

100

5100 = 3600 ×
(

1 +
7
4

100)

n

3. Use CAS to for n. Solve for n. Solve
(

5100 = 3600 ×
(

1 +
7
4

100)

n

, n
)

n = 20.08 quarters

4. Write your answer using more
meaningful units.

As the interest is compounded annually, n = 21
quarters.

5. Answer the question fully. It will take 5 1
4 years for $3600 to amount to

$5100.

Exercise 6.5 Finding rate or time for compound interest

Note: Where it is the most efficient method CAS should be used to solve the following problems.
1. WE8 Find the interest rate per annum (correct to 2 decimal places) that would enable an investment of

$4000 to grow to $5000 over 2 years if interest is compounded quarterly.
2. Find the interest rate per annum (correct to 2 decimal places) that would enable an investment of $7500

to grow to $10 000 over 3 years if interest is compounded monthly.
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3. MC Lillian wishes to have $24 000 in a bank account after 6 years so that she can buy a new car. The
account pays interest at 15.5% p.a. compounded quarterly. The amount (correct to the nearest dollar)
that Lillian should deposit in the account now, if she is to reach her target, is:

$3720A. $9637B. $10 109C. $12 117D. $22 320E.
4. Find the interest rates per annum (correct to 2 decimal places)

that would enable investments of:
a. $2000 to grow to $3000 over 3 years if interest is

compounded 6-monthly
b. $12 000 to grow to $15 000 over 4 years (interest

compounded quarterly).
5. Find the interest rates per annum (correct to 2 decimal places)

that would enable investments of:
a. $25 000 to grow to $40 000 over 2 1

2 years
(compounded monthly)

b. $43 000 to grow to $60 000 over 4 1
2 years

(compounded fortnightly)
c. $1400 to grow to $1950 over 2 years (compounded weekly).

6. MC What is the minimum interest rate per annum (compounded quarterly) needed for $2300 to grow to
at least $3200 in 4 years?
A. 6% p.a.
B. 7% p.a.
C. 9% p.a.
D. 8% p.a.
E. 10% p.a.

7. WE9 How long will it take $3000 to amount to $4500 at 7% p.a. with interest compounded annually?
8. How long will it take $7300 to amount to $10 000 at 7.5% p.a. with interest compounded annually?
9. WE10 Calculate the number of interest-bearing periods, n, required and hence the time it will take

$4700 to amount to $6100 at a rate of 9% p.a., with interest compounded quarterly.
10. Calculate the number of interest-bearing periods, n, required and hence the time it will take $3800 to

amount to $6300 at a rate of 15% p.a., with interest compounded quarterly.
11. How long it will take (with interest compounded annually) for:

$2000 to amount to $3173.75 at 8% p.a.a. $9250 to amount to $16 565.34 at 6% p.a.b.

12. How long it will take (with interest compounded annually) for:
$850 to amount to $1000 at 7% p.a.a. $12 000 to amount to $20 500 at 13.25% p.a.b.

13. Calculate the number of interest-bearing periods, n, required, and hence the time in more meaningful
terms when:
a. Vn = $2100, V0 = $1200, r = 3% per half-year
b. Vn = $13 500, V0 = $8300, r = 2.5% per quarter
c. Vn = $16 900, V0 = $9600, r = 1% per month.

14. Calculate the number of interest-bearing periods, n, required, and hence the time in more meaningful
terms when:
a. Vn = $24 000, V0 = $16 750, r = 0.25% per fortnight
b. $7800 is to amount to $10 000 at a rate of 8% p.a. (compounded quarterly)
c. $800 is to amount to $1900 at a rate of 11% p.a. (compounded quarterly).

15. Wanda has invested $1600 in an account at a rate of 10.4% p.a., interest compounded quarterly. How
long will it take to reach $2200?
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16. MC What will be the least number of interest periods, n, required for $6470 to grow to at least $9000 in
an account with interest paid at 6.5% p.a. and compounded half-yearly?
A. 10
B. 11
C. 12
D. 20
E. 22

17. About how long would it take for:
a. $1400 to accrue $300 interest at 8% p.a., interest compounded monthly
b. $8000 to accrue $4400 interest at 9.6% p.a., interest compounded fortnightly?

18. Jennifer and Dawn each want to save $15 000 for a car. Jennifer has $11 000 to invest in an account with
her bank which pays 8% p.a., interest compounded quarterly. Dawn’s credit union has offered her
11% p.a., interest compounded quarterly.
a. How long will it take Jennifer to reach her target?
b. How much will Dawn need to invest in order to reach her target at the same time as Jennifer?

Assume their accounts were opened at the same time.

6.6 Effective annual interest rate
When money is borrowed or invested with compounding periods greater than one year then the value of the
loan or investment increases with the number of compounding periods. The effective annual interest rate is
used to compare the annual interest between loans or investments with these different compounding terms.

To calculate the effective annual interest rate, use the formula:

r = (1+
i
n)

n
− 1

where r = the effective annual interest rate
i = the nominal rate, as a decimal
n = the number of compounding periods per year

For a loan of $100 at 10% p.a. compounding quarterly over 2 years.
The effective annual interest rate:

r = (1 +
i
n)

n

− 1

= (1 +
0.10

4 )

4

− 1

= 0.1038
= 10.38%

This means that the effective annual interest rate is actually 10.38% and not 10%. The comparison between
the two can be shown in the following table.
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Period Amount owing ($) Annual effective rate calculation ($)

1 100 (1 + 0.10
4 ) = 102.50

2 102.50 (1 + 0.10
4 ) = 105.06

3 105.06 (1 + 0.10
4 ) = 107.69

4 (Year 1) 107.69 (1 + 0.10
4 ) = 110.38 100 (1 + 10.38

100 )
1 = 110.38

5 110.38 (1 + 0.10
4 ) = 113.14

6 113.14 (1 + 0.10
4 ) = 115.97

7 115.97 (1 + 0.10
4 ) = 118.87

8 (Year 2) 118.87 (1 + 0.10
4 ) = 121.84 100 (1 + 10.38

100 )
2 = 121.84

 

WORKED EXAMPLE 11

Jason decides to borrow money for a holiday. If a personal loan is taken over 4 years with equal
quarterly repayments compounding at 12% p.a., calculate the effective annual rate of interest
(correct to 2 decimal places).

THINK WRITE

1. Write the values for i and n. n = 4 (since quarterly)
i = 0.12 (12% as a decimal)

2. Write the formula for effective annual
rate of interest.

r = (1 +
i
n)

n

− 1

3. Substitute n = 4and i = 0.12. r = (1 +
0.12

4 )

4

− 1

= 0.1255
= 12.55%

4. Write your answer. The effective annual interest rate is 12.55% p.a. for
a loan of 12%, correct to 2 decimal places.
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1. On a Calculator page, press
MENU and then select:
8: Finance
5: Interest Conversion
2: Effective Interest
Ratecomplete the entry line
as:
eff(12, 4)
Then press ENTER.
Note: The first entry in the
brackets is the nominal
interest rate, followed by the
number of compounding
periods per year.

1. On the Main screen, tap:
Action
Financial
Interest Conversion
convEff
Complete the entry line as:
convEff(4, 12)
Then press EXE.
Note: The first entry in the
brackets is the number of
compounding periods per year
followed by the nominal
interest rate,

2. The answer appears on the
screen.

The effective interest rate is
12.55% p.a., correct to two
decimal places.

2. The answer appears on the
screen.

The effective interest
rate is 12.55% p.a.,
correct to two decimal
places.

Interactivity: Effective annual interest rate (int 6288)

Unit 3 AOS R&FM Topic 2 Concept 6

Nominal and effective interest rates Summary screen and practice questions

Exercise 6.6 Effective annual interest rate

1. WE11 Brad wants to take his family to Africa. He decides to take out a loan over 4 years with equal
quarterly repayments compounding at 11% p.a. Calculate the effective annual rate of interest (correct to
1 decimal place).

2. Caitlin wants to landscape her garden. She decides to take out a loan over 3 years with equal quarterly
repayments compounding at 14% p.a. Calculate the effective annual rate of interest (correct to 1 decimal
place).

3. William is to purchase a new video recorder. If William pays $125 monthly instalments over 3 years at an
interest rate of 11.5% p.a. compound interest, what effective annual interest rate is he paying? Give your
answer correct to 2 decimal places.

4. Item Cash price ($) Deposit ($) Monthly
instalment ($)

Compound
interest rate

Term of loan

a Television $875 $150 8% p.a. 2 years

b New car $23990 $2000 10% p.a. 5 years

c Clothing $550 $100 7.5% p.a. 1 year

d Refrigerator $1020 $50 6 3
4% p.a. 2 years
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For each of the items in the above table, calculate:
i. the monthly instalment on each item
ii. the total amount paid over the period given for each item
iii. the total amount of interest charged on each item
iv. the effective annual interest rate.

5. A camera valued at $1200 is purchased via a loan. A deposit of $200
is required and equal monthly instalments of $64 are paid over
the 18-month agreed period. Calculate:

a. the compound interest rate per annum
b. the effective annual interest rate.

The following information relates to questions 6 and 7.
The bank approves a personal loan of $5000. An interest rate

of 12.5% p.a. is charged, with repayments to be made over a 9-month
period in equal weekly instalments.
6. Calculate the weekly instalment.
7. Calculate the effective annual interest rate.
8. Calculate the effective annual interest rate on a loan of $1000 if the monthly repayments are $45 and the

loan is to be repaid over 2 years. (Hint: First calculate the compound interest rate.)
9. MC For a compound interest rate of 4.85% p.a. on an investment with monthly compounding periods for

2 years, the effective rate of interest is:
4.96%A. 4.85%B. 9.3%C. 5.12%D. 9.6%E.

10. MC A reducing balance loan was used to purchase a home theatre system valued at $2500. If the loan is
paid off with quarterly repayments over 3 years at 9.6% p.a., then the effective annual interest rate is
closest to:

10.03%A. 8.75%B. 5.2%C. 9.6%D. 9.95%E.
11. MC If the effective annual interest rate is 8.5% p.a. on a loan with monthly repayments over 4 years,

then the compound interest rate is closest to:

$829 or
  $9.90 per
   week for
      2 years

9.23%A. 10%B. 4.3%C. 8.19%D. 7.95%E.
12. Carefully read the advertisement for the purchase of the phone at right

and calculate:
a. the compound interest rate
b. the effective annual interest rate
c. the total cost under the loan plan
d. the increase in cost over a cash sale.

TOPIC 6 Simple and compound interest — investments and loans 25

13. Sarah had two options to invest $10 000 for 2 years. The two
options are:
1. Compounding interest of 9% p.a. compounding monthly.
2. An effective annual interest rate of 9.3%.

With calculations, show which option she should take.
14. Calculate the effective annual interest rate that would require the same

amount to be paid back as a $25 000 loan at 8.5% p.a. compounding
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6.7Review: exam practice
Multiple choice

1. A bank pays a flat rate of 6% p.a. on an investment of $5000. A recurrence relation, Vn that can be used
to model this investment after n years is:

Vn+1 = Vn + 5000A. Vn+1 = 300VnB.
Vn+1 = Vn + 5000, V0 = 5000C. Vn+1 = Vn + 5000, V0 = 300D.
Vn+1 = Vn + 300, V0 = 5000E.

2. Clayton has invested $360 in a bank for 3 years at 8% simple interest each year. At the end of the
3 years, the total amount he will receive is:

$86.40A. $236.80B. $28.80C. $388.80D. $446.40E.
3. A loan of $5000 is taken over 5 years. The simple interest is calculated monthly. The interest bill on this

loan is $1125. The simple interest rate per year on this loan is:
3%A. 4.5%B. 3.75%C. 5%D. 3.5%E.

4. A loan of $10 000 is taken over 10 years. The total interest bill on this loan is $2000. The simple interest
rate per year on this loan is:

3%A. 4.5%B. 2%C. 5%D. 2.5%E.
5. The following recurrence model was used to model an investment for n years.
V0 = 2000, Vn+1 = 1.05Vn. The annual rate of interest for this investment is:

1% p.a.A. 5% p.a.B. 10.5% p.a.C. 50% p.a.D. 105% p.a.E.
6. An investment of $100 000 is compounded monthly at a rate of 12%. A recurrence relation for An, the

value of the investment after n months is:
Vn+1 = 1.01Vn, V0 = 100 000A. Vn+1 = 1.12Vn, V0 = 100 000B.
Vn+1 = Vn + 12 , V0 = 100 000C. Vn+1 = 12Vn, V0 = 100 000D.
Vn = 12 n, V0 = 100 000E.

7. An investment of $4500 earns compound interest at a rate of 6.4% p.a. and is made for 5 years. The
balance in the account at the end of the investment period, if interest is compounded quarterly, is:

$6181.40A. $4871.71B. $6136.50C. $15561.27D. $8592.20E.
8. After 4 1

2 years $1200 has grown to $1750 in an account where interest is compounded monthly. The
annual interest rate is:

7.0%A. 0.7%B. 8.3%C. 3.2%D. 38%E.
9. A sum of $850 is invested at 8% p.a. compound interest, credited fortnightly. For the balance to grow to

$1200 the investment should be left for a minimum of:
112 yearsA. 113 yearsB. 4 years 8 fortnightsC.
4 years 9 fortnightsD. 5 yearsE.

10. In an account which pays compound interest at 12% p.a., credited daily, the effective rate of interest is:
12%A. 12.75%B. 13.8%C. 15%D. 12.95%E.

11. $15 000 is invested in a simple interest account, which pays 4.2% per year. The recurrence relation that
shows the value of the investment after n years is:

Vn+1 = Vn + 630,V0 = 15 000A. Vn+1 = 630Vn,V0 = 15 000B.
Vn+1 = Vn + 630,V0 = 15 000C. Vn+1 = 630n,V0 = 15 000D.
Vn+1 = Vn + 630,V0 = 15 630E.

12. Myvan wants to invest her savings of $6500 in an account that pays 5.5% p.a. compounded monthly.
The effective rate of interest on this account is:

5.64%A. 5%B. 11%C. 6.5%D. 7%E.
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Short answer

1. Cynthia invested $270 with a building society in a fixed deposit account that paid 8% p.a. simple interest
for 4 years. How much did Cynthia receive at the end of the 4 years?

UNCORRECTED PAGE PROOFS



i
i

“c06SimpleAndCompoundInterestInvestmentsAndLoans” — 2018/6/28 — 12:08 — page 27 — #27 i
i

i
i

i
i

2. A bank offers 8.5% p.a. simple interest on an investment. At the end of 3 years the interest earned was
$765. How much was invested?

3. If $725 is invested for 3 years and earns $206.65 interest, calculate the yearly interest rate.
4. Jack put some money away for 4 1

2 years in a bank account which is paying 3 3
4% p.a. interest. He found

on his bank statement he had earned $67.50. How much did Jack invest?
5. Alex invested the $1800 he won at the races in an insurance company bond that pays 12 1

2% p.a. provided
he keeps the bond for 4 years. What is Alex’s total return from the bond at the end of the 4 years?

6. An investment bond is offered to the public at 10% per year. Louis buys a bond worth $4000 that will
mature in 2 1

2 years. How much in total will Louis receive at the end of the 2 1
2 years?

7. If $5400 is to be invested for 5 years, which of the options below would be the most productive to use?
a. 12% p.a. simple interest
b. Compound interest at 11.8% p.a., credited quarterly
c. Compound interest at 11.7% p.a., credited monthly

8. What amount must be invested at 9.25% p.a., interest compounded 6-monthly, if it is to grow to $5000
over 4 years?

9. How much interest would $950 earn if it was invested for 3 years at 12% p.a., interest credited daily?
10. How long would it take for $2000 to amount to $3450 by earning interest at 6.8% p.a., compounded

monthly?

Extended response

1. Geoff wants to buy a windsurfer. Its retail price is $3995. He needs to save up until he has enough cash to
pay for the windsurfer. Geoff’s first option for financing the purchase is to place the balance of his
savings account, $1983.50, into a term deposit offering 5.6% per annum for a 2-year term.
a. Calculate the total value of his investment at the end of 2 years.
b. Geoff uses the term deposit investment towards the purchase of the windsurfer. What extra fortnightly

savings will be needed over the next 2 years to make up the balance of $3995?
Another option for Geoff is to place his $1983.50 into a building society, which offers 5.4% interest,

compounded monthly.

c. How long will it take Geoff to accumulate
enough funds for the windsurfer?
Geoff decided to invest with building society.

Eight months later he received a $1000 bonus
from his employer.
d. How much money did Geoff have on his account

at the time that he received his bonus?
e. If Geoff immediately deposited the entire bonus

into his building society account, how much
longer would he need to wait to get enough
funds for the windsurfer?

2. Bridie has invested her money in an account to save for a holiday. The amount of money in her account
after n months, An can be modelled using the recurrence relation An+1 = 1.005An, A0 = 6500.
a. What is the annual interest rate?
b. How much money has Bridie saved before she opens the account?
c. How much money does Bridie have in her account after two years?

TOPIC 6 Simple and compound interest — investments and loans 27
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Answers
Topic 6 Simple and compound interest - investments and loan
Exercise 6.2 Simple interest
1. a. An+1 = An + 86.70, A0 = 1020 b. $1453.50

2. a. Bn+1 = Bn + 48.13, B0 = 713 b. $953.65

3. a. An+1 = An + 187.50, A0 = 1500 b. $1875 c. $375

4. a. An+1 = An + 132, A0 = 2400 b. $2730 c. $330

5. a. $816 b. $15925

6. a. $13912.50
b.
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11500

12500

13500

14500
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7. a. For an initial investment of $6200 the building society is offering a flat rate of interest set at $565 per annum.
b. 9.11%

8. a. $2418.50
b.

1600
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2500
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ed

Time in years

9. $3070

10. 3 years

11. B

12. a. $360 b. $2700 c. $131.25

Exercise 6.3 Compound interest as a geometric recurrence relation
1. a. An+1 = 1.06An, A0 = 7500, where A is the amount invested and n is the number of years after the initial investment.

b. $9468.58

2. a. An+1 = 1.075An, A0 = 3250, where A is the amount invested and n is the number of years after the initial investment.
b. $4665.80

3. a. An+1 = 1.005An, A0 = 600, where A is the amount invested and n is the number of months after the initial investment.
b. $618.23

4. a. An+1 = 1.01An, A0 = 2500, where A is the amount borrowed and n is the number of months after the initial loan.
b. $50.25

5. B

6. C
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7. D

8. C

9. D

10. E

11. A = 8%
B = $6210
C = $6210
D = $6706.80
E = $7822.81

12. A = $967.50
B = $13 867.50C = $13 867.50
D = $16 025.63
E = $16 025.63
F = $17 227.55

13. $5650.67

14. a. An+1 = 1.012An, A0 = 15 000, where A is the amount owing and n is the number of months after the account due date.
b. $546.51

15. D

Exercise 6.4 Compound interest rule

1. a. Vs = 25000 (1 + 7.5
100)

5
b. Vs = $ 3589.07; I = $1089.07

2. $9657.36

3. a. 12
b. 1.75%
c. $5172.05
d.

4000
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4900
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5200

4150

4450

4750

5050

0 2 4 6 8 10 111 3 5 7 9 12

y
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Despite it being difficult to see on the graph, the graph is exponential.

4. a. 24
b. 0.4583%
c. $8369.92
d.

7500

Months

7700
7900
8100

B
al

an
ce

8300
8500

0 2 4 6 8 10 12 14 16 18 20 22 24
n

Vn

Despite it being difficult to see on the graph, the graph is exponential.

5. $3448.40

6. $4290.73

7. a. $583.20 b. $1630.47 c. $4472.27 d. $3764.86

8. a. i. $2150 ii. $150
b. i. $2311.25 ii. $311.25
c. i. $3086.60 ii. $1086.60
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9. a. 5 b. 20 c. 8 d. 72 e. 9 f. 15

10. a. 1.5% b. 2% c. 1.5% d. 1.75%
11. a. $1749.60 b. $1757.49 c. $1759.33 d. $1760.24

12. a. $2852.92 b. $4984.72 c. $6000

13. a. $605.60 b. $1314.84 c. $795.77 d. $1043.10 e. $1641.82

14. E

15. B

16. a. $3542.13 b. $2052.54 c. $2969.18 d. $5000

17. a. $2069.61 b. $1531.33 c. $3564.10 d. $5307.05

18. a. $930.39 b. $468.67 c. $2035.90 d. $4692.95

Exercise 6.5 Finding rate or time for compound interest
1. 11.31%
2. 9.63%
3. B

4. a. 13.98% b. 5.62%
5. a. 18.95% b. 7.41% c. 16.59%
6. 8.34%, C

7. Approx. 6 years

8. Approx. 5 years

9. Approx. 3 years

10. Approx. 3.5 years

11. a. 6 years b. 10 years

12. a. 3 years b. 5 years

13. a. 19, 9 1
2 years b. 20, 5 years c. 57, 4 3

4 years

14. a. 145, 5 years 15 fortnights
b. 13, 3 1

4 years
c. 32 quarters, 8 years

15. 13, 3 1
4 years

16. B

17. a. n = 30 months, 2 1
2 years

b. n = 119 fortnights, 4 years 15 fortnights

18. a. 4 years b. $9718.11

Exercise 6.6 Effective annual interest rate
1. 11.5%
2. 14.8%
3. 12.13%
4. a. i. $32.79 ii. $936.96 iii. $61.96 iv. 8.30%

b. i. $467.22 ii. $30 033.20 iii. $6043.20 iv. 10.47%
c. i. $39.04 ii. $568.48 iii. $18.48 iv. 7.76%
d. i. $43.32 ii. $1089.68 iii. $69 .68 iv. 6 .96%

5. a. 18.41% b. 20.05%
$134.466. 13.30%7. 7.76%8. A9. E10. D11.

12. a. 22.33% b. 24.99% c. $1029.60 d. $200.60

13. The effective annual interest rate of 9.3% is the better option (the compound interest rate has an effective annual interest rate
of 9.38%).

14. 8.84%
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The balance increases as the compounding periods become more frequent.b.
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6.7 Review: exam practice

1. E

2. E

3. B

4. C

5. B

6. A

7. A

8. C

9. D

10. B

11. C

12. A

1. $356.40

2. $3000

3. 9.5%
4. $400

5. $2700

6. $5000

7. c

8. $3482.46

9. $411.58

10. 8 years 1 month

1. a. $2205.65 b. $34.41 c. 13 years d. $2056.04 e. 5 years

2. a. 6% p.a. b. $6500 c. $7326.54
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Short answer

Extended response

Multiple choice
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