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7 Compound interest loans and
investments

7.1 Overview
Most people will at some stage borrow and invest money. When a person enters the workforce, they may
want or need 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 specified time. Investing money helps it grow independently which is how people can plan for home
loan deposits and retirement. Given the likelihood that every individual will need to wrestle 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
7.1 Overview
7.2 Modelling a compound interest loan or investment using a recurrence relation
7.3 Effective annual rate of interest
7.4 Compound interest problems: future values and present values
7.5 Compound interest problems: interest rates and number of compounding periods
7.6 Review: exam practice

Fully worked solutions for this chapter are available in the Resources section of your eBookPLUS at
www.jacplus.com.au

Pdf_Folio:246

246 Jacaranda Maths Quest 12 General Mathematics Units 3 & 4 for Queensland

UNCORRECTED PAGE PROOFS



“c07CompoundInterestLoansAndInvestments_print” — 2019/5/28 — 12:07 — page 247 — #2

7.2 Modelling a compound interest loan or investment
using a recurrence relation
7.2.1 Recurrence relations
In chapter 5, compound interest was described as a recurrence relation, where the amount invested or
borrowed follows a geometric sequence for each consecutive payment period.

The amount
Let the starting amount be An. Then the amount at the start of the next compounding period is
An+1. The recurrence relation rule for this sequence will be:

An+1 = rAn

where An is the value of the investment or loan after n compounding periods
An+1 is the value of the investment or loan after a time period after An

r is 1 + interest rate per period

100
.

Consider an investment of $2500 invested for 3 years at an interest rate of 5.5% p.a. compounded
annually. Use the recurrence relation An+1 = 1.055An, A0 = 2500, to calculate the amount in the account at
the end of each year.

An ($) Calculation An+1 ($)

2500 2500 × 1.055 2637.50

2637.50 2637.50 × 1.055 2782.56

2782.56 2782.56 × 1.055 2935.60

WORKED EXAMPLE 1

A person invests $5000 in a financial institution at 6% per annum compounded annually.
a. Using A0 to represent the initial investment, write this investment as a recurrence relation.
b. Complete the table to show the growth of the investment over 3 years.

An ($) Calculation An+1 ($)

5000

c. How much money was in the account at the end of 3 years?
d. How much interest was made in 3 years?

THINK WRITE

a. 1. Write the recurrence relation rule. a. An+1 = rAn
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2. Write the rule for r. r = 1+ interest rate per period

100
= 1+ 6

100
= 1.06

3. Substitute the values for A0 and r. An+1 = 1.06An, A0 = 5000

b. Apply the recurrence relation rule. b.
An ($) Calculation An+1 ($)

5000 1.06 × 5000 5300

5300 1.06 × 5300 5618

5618 1.06 × 5618 5955.08

c. Write the answer. c. There was $5955.08 in the account at the end of
3 years.

d. 1. Subtract the initial investment from the
total amount at the end of 3 years.

d. Interest = Total amount − Initial investment
5955.08 − 5000 = 955.08

2. Write the answer. The interest is $955.08

7.2.2 The effect of changing the compounding period

WORKED EXAMPLE 2

The person in Worked example 1 invests $5000 in a different financial institution at 6% per
annum compounded monthly.
a. Using A0 to represent the initial investment, write this investment as a recurrence relation.
b. Using your calculator and the iterative method, calculate the amount in the account after 1 year.
c. How much interest was made in 1 year?
d. How much more interest was made in one year when the interest was compounded monthly

instead of each year?

THINK WRITE

a. 1. Write the recurrence relation rule. a. An+1 = rAn

2. Write the rule for r. The interest rate per period is
6

12
= 0.5%.

r = 1 + interest rate per period

100
= 1 + 0.5

100
= 1.005

3. Substitute the values for A0 and r. An+1 = 1.005An, A0 = 5000

b. On your calculator screen, type
5000, then press Enter.
Type × 1.005, then press Enter
12 times.

b. 5000

5025
5000 × 1.005
5025 × 1.005 5050.13
5050.13 × 1.005 5075.38

⋮
5075.38 × 1.005 5308.39

Write the answer. There was $5308.39 in the account at the end of the
first year.
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c. 1. Subtract the initial investment from
the total amount at the end of
1 year.

c. Interest = Total amount − initial investment
5308.39 − 5000 = 308.39

2. Write the answer. The interest is $308.39
d. In Worked example 1, the interest

after 1 year was $300
d. When the interest was compounded monthly instead

of annually, the amount of interest increased by
$308.39 − $300 = $8.39.

Units 3 & 4 Topic 5 Sequence 7 Concept 1

Loans, investments and annuities Summary screen and practice questions

Exercise 7.2 Modelling a compound interest loan or investment using a
recurrence relation
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1. A person invests $8500 in a financial institution at 12% per annum compounded annually.
a. Using A0, to represent the initial investment, write this investment as a recurrence relation.
b. Complete the following table to show the growth of the investment over 3 years.

An ($) Calculation An+1 ($)

8500

c. How much money was in the account at the end of the 3 years?
d. How much interest was made in 3 years?

2. The same person as in question 1 invests $8500 in a different financial institution at 12% per annum
compounded monthly.
a. Using A0 to represent the initial investment, write this investment as a recurrence relation.
b. Using your calculator and the iterative method, calculate the amount in the account after 1 year.
c. How much interest was made in 1 year?
d. How much more interest was made in one year when the interest was compounded monthly instead of

each year?
3. Sally invested $2575 in a savings account at an interest rate of 8.25% p.a. compounded every 6 months.

a. Using A0, to represent the initial investment, write this investment as a recurrence relation.
b. What is the total value of Sally’s investment at the end of 3 years?

4. Su Fen was left an inheritance by her grandmother of $34 000. She decided to invest it for 18 months in a
bank account that offered 8% p.a. compounded monthly.
a. Using A0 to represent the initial investment, write this investment as a recurrence relation.
b. How much interest did Su Fen earn on her investment in 5 months?
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5. MC A person invested $1500 at 5% p.a. compounded annually. The amount of interest, correct to the
nearest cent, earned on the investment at the end of 3 years is closest to
A. $225. B. $236. C. $1575. D. $1736.
The following information relates to questions 6–10.
Josh borrowed money from a finance company that offered a ‘No deposit, no payment’ for two years

option. The interest accrued was compounded annually. The amount he owed after n years, An, can be
modelled by the recurrence relation:

An+1 = 1.08An, A0 = 6000

6. MC The annual percentage compound interest rate for this account is
A. 1.08%. B. 8%. C. 80%. D. 92%.

7. MC The interest earned in the first year is
A. $480. B. $6480. C. $4800. D. $5520.

8. MC The balance at the end of the first year is
A. $480. B. $6480. C. $4800. D. $5520.

9. MC The principal at the start of the second year is
A. $6000. B. $5480. C. $480. D. $6480.

10. MC The interest earned during the second year is closest to
A. $600. B. $480. C. $518. D. $318.

11. MC If $11000 is invested for 5 years at 7% p.a. with interest compounding annually and the amount in
the account at the end of the third year is $13475.47, then the interest earned in the fourth year is
closest to
A. $943. B. $625. C. $650. D. $677.

12. Julia invested $10000 for 4 years at an interest rate of 6% p.a. with interest compounded annually.
Complete the table by calculating the values A, B, C, D, E and F.

An ($) Interest ($) An+1 ($)

10000 A% of 10 000 = 600 10 600

B 6% of C = 636 D

11236 6% of 11 236 = 674.16 11 910.16

11910.16 6% of 11 910.16 = 714.61 E

F 6% of 12 624.77 = 757.49 13 382.26

13. Owen invested $9500 for 4 years at an interest rate of 5.4% p.a. with interest compounded annually.
Complete the table by calculating the values A, B, C, D, E and F.

An ($) Interest
(
$
)

An+1 ($)

9500 5.4% of 9500 = 513 10 013

10013 5.4% of 10 013 = A B

C 5.4% of 10 553.70 = 569.90 11 123.60

11123.60 5.4% of 11 123.60 = 600.67 D

E 5.4% of 11 724.27 = 633.11 F
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14. Ahmed invested $2700 for 4 years at an interest rate of 4.5% p.a. with interest compounded monthly.
Complete the table shown to determine the value of the investment at the end of 5 months.

An ($) An+1 ($)

2700 1.00375 × 2700 = 2710.13

2710.13

15. Owen has some medical bills, totalling $300, that must be paid but he has no access to any money or
credit. He decides to apply for a payday loan from a lending company, PayNow. The company charges
10% interest per week. Owen intends to pay back the loan and interest accrued when he receives his pay
in 4 weeks.
a. Using A0, An and An+1, write a recurrence relation that models this situation where n is the number

of weeks after the due date.
b. How much interest will Owen need to pay if he pays the full amount on his next pay day?

16. A person invests $2000 in a financial institution at 4.5% p.a. compounded quarterly. Calculate the value
of the investment after 2 years. Write your answer correct to the nearest cent.

7.3 Effective annual rate of interest
7.3.1 Effective annual rate of interest
A financial institution may advertise a nominal interest rate at 3.5% p.a. compounding monthly. In reality,
the investor would not receive 3.5% per year on the money invested because the interest is compounding.
The actual percentage return on the investment is more than 3.5% per year because the interest calculated
each consecutive period is based on a higher principal. The effective interest rate or actual interest rate
represents the actual percentage return per year on an investment. It could also be considered as the simple
interest rate that would produce the same return as the nominated compound interest rate.

The same applies to the cost of a loan. Money offered at 5% p.a. compounding quarterly will be at a
higher interest rate than 5% due to the compounding factor.

Effective interest rate

ieffective =
(
1+ i

n

)n
− 1

where ieffective is the effective annual interest rate
i is the nominal rate, as a decimal
n is the number of compounding periods per year.
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WORKED EXAMPLE 3

An interest rate is quoted at 3.5% p.a. compounding monthly. What is the effective interest rate?
Give your answer correct to two decimal places.

THINK WRITE

1. Write the effective interest rate formula. ieffective =
(
1 + i

n

)n
− 1

2. Write the values for i and n. i = 0.035, n = 12

3. Substitute the values into the formula and
calculate.

ieffective =
(
1 + 0.035

12

)12

− 1 = 0.035567

4. Write the answer. The effective interest rate is 3.56%.

The interest rate in Worked example 3 is 3.5% p.a. compounding monthly, which is equivalent to a simple
interest rate of 3.56% p.a. The best way to compare interest rates is to determine the effective interest rate in
each case.

WORKED EXAMPLE 4

Jack has the choice of investing money in three different funds.
1. 3.9% compounding quarterly
2. 3.95% p.a. simple interest
3. 3.85% p.a. compounding daily.
Which investment would provide him with the greatest return?

THINK WRITE

1. Calculate the effective interest rate for each
option. Write the effective interest rate
formula.

ieffective =
(
1 + i

n

)n
− 1

2. Write the values for i and n for option 1 i = 0.039, n = 4

3. Substitute the values into the formula and
calculate.

ieffective =
(
1 + 0.039

4

)4

− 1

= 0.039574
= 3.96% p.a.

4. The simple interest rate is the effective
interest rate.

The effective interest rate for option 2 is
3.95% p.a.

5. Write the values for i and n for option 3 i = 0.0385, n = 365

6. Substitute the values into the formula and
calculate.

ieffective =
(
1 + 0.0385

365

)365

− 1

= 0.039249
= 3.92% p.a.
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7. Compare the interest rates and write the
answer.

The effective interest rate for option 1 is
3.96% p.a.
The effective interest rate for option 2 is
3.95% p.a.
The effective interest rate for option 3 is
3.92% p.a.
The option that would provide Jack with the
greatest return is 3.9% p.a. compounding
quarterly.

Units 3 & 4 Topic 5 Sequence 7 Concept 2

Loans, investments and annuities Summary screen and practice questions

Exercise 7.3 Effective annual rate of interest

1. Tamara’s bank offered her an interest rate of 4% p.a. compounding quarterly. What is the equivalent
effective interest rate?

2. If the bank offered Tamara the same interest rate but compounded daily, what effective interest rate
would this represent?

3. What simple interest rate would be equivalent to a rate of 3.75% p.a. compounding 6-monthly?
4. Which would provide the better return as an investment?

a. 4.2% p.a. compounding quarterly
b. 4.175% p.a. compounding monthly

5. Patrick was offered an investment rate of 4.97% p.a. compounding daily or 5% p.a. compounding
monthly. Which should he choose?

6. An interest rate of 4.5% p.a. compounding quarterly is equivalent to what effective interest rate?
7. Marilyn can invest in two different funds:

a. 6% p.a. simple interest
b. 5.75% p.a. compounding monthly.

She is inclined to choose the 6% p.a. simple interest because this is a higher value. Is this a wise
choice? Explain your answer.

The following information relates to questions 8–10.
William takes a personal loan of $14 000 to buy a car. The interest rate is 9% p.a. compounding

monthly. The loan is to be paid back in 2 years.
8. MC The total interest that William will pay on this loan is closest to

A. $2520.00. B. $2749.80. C. $3244.51. D. $3978.03.
9. The monthly instalment is closest to

A. $700. B. $688. C. $514. D. $499.
10. The effective annual interest rate is

A. 8.11%. B. 8.67%. C. 9%. D. 9.38%.
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7.4 Compound interest problems:
future values and present values
7.4.1 The effect of compound interest
The effect of compounding interest (which oil billionaire J. P. Getty
called the ‘eighth wonder in the world’ and theoretical physicist
Albert Einstein at right described as ‘the driving force of the
Universe’) is a secret of financial wealth creation.

7.4.2 The compound interest rule
We have seen in previous sections that we can write the value
of a compounding investment as a recurrence relation. We can also use a
compound interest rule to solve problems involving compound interest
loans and investments.

Calculating compound interest

A = P(1+ i)n

where
A = future value of the investment ($)
P = present value (or principal) of the investment ($)

i = r

100
, r = annual interest rate

number of compounding periods per year

n = number of compounding periods.

To find the amount of interest earned, the principal value is subtracted from the future value.

I = A− P

WORKED EXAMPLE 5

Use the compound interest formula to calculate the future value of $5000 invested at 4% p.a.
compounded annually for 5 years. Write your answer correct to the nearest cent.

THINK WRITE

1. Determine the number of compounding periods, n. n = 1 × 5 = 5

2. Determine r and hence i. r = 4, i = 0.04
3. Substitute the values P, n and i into the compound

interest formula.
A = P(1 + i)n

= 5000 (1 + 0.04)5

= 5000 (1.04)5
= 6083.26

4. Answer the question. The future value of the investment
is $6083.26.
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Interactivity Non-annual compounding (int-6462)

WORKED EXAMPLE 6

$4500 is invested for 3 years at 6% p.a. compounded monthly. Using the compound interest
formula determine the future value of the investment. Write your answer correct to the nearest
cent.

THINK WRITE

1. Determine the number of compounding periods, n. n = 12 × 3 = 36

2. Determine r and hence i. r = 6

12
= 0.5 i = 0.5

100
= 0.005

3. Substitute the values P, n and i into the compound
interest formula.

A = P (1 + i)n

= 4500 (1 + 0.005)36

= 4500 (1.005)36
= 5385.06

4. Answer the question. The future value of the investment is
$5385.06.

WORKED EXAMPLE 7

Use the compound interest formula to find the present value required to yield a future value of
$6842.85 after compounding every 6 months at a rate of 8% per annum for 4 years. Write your
answer correct to the nearest dollar.

THINK WRITE

1. Determine the number of compounding periods, n. n = 2 × 4 = 8

2. Determine r and hence i. r = 8

2
= 4i

= 4

100
= 0.04

3. Substitute the values A, n and i into the compound
interest formula and solve for P.

A = P (1 + 0.04)n

6842.85 = P (1 + 0.04)8

6842.85 = P × 1.048

6842.85 = P × 1.368...
6842.85
1.368...

= P

5000.00 = P
4. Answer the question. The present value of the investment is

$5000.00.
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Units 3 & 4 Topic 5 Sequence 7 Concept 3

Loans, investments and annuities Summary screen and practice questions

Exercise 7.4 Compound interest problems: future values
and present values

1. WE5 Use the compound interest formula to calculate the future value of each of the following
investments with interest compounded annually. Write your answers correct to the nearest cent.
a. $4000 at 5% p.a. for 3 years b. $8000 at 3% p.a. for 5 years
c. $18 000 at 8% p.a. for 4 years d. $11 500 at 5.5% p.a. for 3 years

2. Use the compound interest formula to calculate the amount of compound interest earned on the
following investments with interest rates compounded annually for the times shown. Write your answers
correct to the nearest cent.
a. $4655 at 4.55% p.a. for 3 years b. $12 344 at 6.35% p.a. for 6 years
c. $3465 at 2.015% p.a. for 8 years d. $365 000 at 7.65% p.a. for 20 years

3. WE6 A principal of $3800 is compounded monthly at 3% per annum for 4 years. Use the compound
interest formula to determine the future value of the investment. Write your answer correct to the nearest
cent.

4. Calculate the future value of each of the following investments.
a. $960 for 1 year at 4.50% p.a. with interest compounded six monthly
b. $7500 for 3 1

2 years at 5.6% p.a. with interest compounded quarterly

c. $152 000 for 2 1
2 years at 7.2% p.a. with interest compounded six monthly

d. $14 000 for 4 years at 9% p.a. with interest compounded monthly
5. MC A sum of $5000 is invested for 2 years at the rate of 4.75% p.a., compounded quarterly. The interest

paid on this investment, to the nearest dollar, is
A. $475. B. $495. C. $1900. D. $5475.

6. WE7 Using the compound interest formula calculate the present value or principal required to yield a
future value of the following. Write your answers correct to 2 decimal places with interest compounding
annually.
a. $15 000 after compounding at a rate of 5.25% p.a. for 8 years
b. $22 500 after compounding at a rate of 7.15% p.a. for 10 years
c. $1000 after compounding at a rate of 1.25% p.a. for 2 years

7. Carla is to invest $45 000 at 9.2% p.a. for 5 years with interest compounded six-monthly. Calculate the
future value of the investment. Write your answer correct to the nearest cent.

8. Vicky invests $30 000 in a one-year fixed deposit at an interest rate of 6% p.a., with interest
compounding monthly. Calculate the future value of the investment upon maturity. Write your answer
correct to the nearest cent.

9. MC If $14 000 is invested for 3 1
2 years at 5.75%, compounding fortnightly, the amount of interest that

will accrue will be closest to
A. $8435. B. $2113. C. $3117. D. $17 117.

10. $1500 is invested for 2 years into an account paying 8% p.a. Calculate the balance in the account if
a. interest is compounded yearly
b. interest is compounded quarterly
c. interest is compounded monthly
d. interest is compounded weekly.
e. Compare your answers to parts a–d.

11. Calculate the interest generated from an account that 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)
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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).

12. Determine the present value on principal that will grow to $15 600 in 4 years, if interest is added
quarterly at 8.5%.

13. Calculate the present value on 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.

7.5 Compound interest problems: interest rates and
number of compounding periods
7.5.1 Using technology to compare the effect on investments of
changing of interest rates
A graph of an investment for different compound interest rates can assist in comparing the effect changing
interest rates can have on a loan or investment.

For compound interest graphs, the interest rate affects the slope of the curve. An increase in interest rates
increases the value of the investment, which causes the curve to move away from the horizontal axis more
quickly. This is an example of exponential growth.

WORKED EXAMPLE 8

Using technology, show on one set of axes how each of the following compound interest rates
affect the future value of $4000 compounding yearly for 10 years. Hence, describe the effect
increasing the compound interest rate has on the investment, using calculations.
a. 4% b. 6% c. 8% d. 10%

THINK WRITE

1. Using the technology of your choice,
insert a formula to calculate the future
value of $4000 each year for 10 years
for each of the interest rates.

1

2

3

4

A B

4%

4000

= 1.04*b2

Year

0

Formula

E

10%

4000

= 1.1*e2

D

8%

4000

= 1.08*d2

C

6%

4000

= 1.06*c2

2. Determine the future value of $4000
each year for 10 years for each of the
compound interest rates.

A

1

2

3

4

5

6

7

8

9

10

11

12

B C D E

Year 4% 6% 8% 10%

4320.00 4400.00

4840.00

5324.00

5856.40

6442.04

7086.24

7794.87

8574.36

9431.79

10374.97

4665.60

5038.85

5441.96

5877.31

6347.50

6855.30

7403.72

7996.02

8635.70

4240.00

4494.40

4764.06

5049.91

5352.90

5674.08

6014.52

6375.39

6757.92

7163.39

4000.00 4000.00 4000.00 4000.00

4160.00

4326.40

4499.46

4679.43

4866.61

5061.28

5263.73

5474.28

5693.25

5920.98

0

1

2

3

4

5

6

9

8

9

10
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3. Using the values from step 2, construct a
graph.

1
0

2000

1000

4000

3000

6000

5000

8000

7000

10 000

9000

F
u
tu

re
 v

a
lu

e
 (

$
)

Years

Effect of compound interest on $4 000

11 000

12 000

n
2

4%

6%

8%

10%

3 4 5 6 7 8 9 10

FV

4. Answer the question. Increasing the compound interest rate has the
effect of increasing the future value of the
investment each year. This is shown on the graph
as the curves becoming steeper.

7.5.2 Using the compound interest formula to determine
the interest rate
The compound interest formula A = P(1+ i)n can be used to determine the interest rate required to reach a
certain future value in a set number of years.

WORKED EXAMPLE 9

Calculate the interest rate per annum required that would enable an investment of $4000 to grow
to $4200 over 3 years if the interest is compounded every 6 months. Give your answer correct to
two decimal places.

THINK WRITE

1. Write the values of A, P and n. A = 4200

P = 4000
n = 3 × 2 = 6

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

A = P(1 + i)n

4200 = 4000(1 + i)6

3. Rearrange the equation. 4200 = 4000(1 + i)6

42

40
= (1 + i)6

(1 + i)6 = 1.05
4. Use the y√x button on your calculator to

determine the value of i.
(1 + i) = 6√1.05

i = 6√1.05 − 1

5. Multiply i by 100 to obtain r. r = 100 × i = 100 × 6√1.05 − 1 = 0.8185
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6. Multiply r by the number of compounding
periods per year to obtain annual interest
rate.

Annual interest rate = 0.8165 × 2 = 1.633

7. Write the answer. 1.63% p.a.

When investing or borrowing money, it is important to know how long it will take the amount to reach a
certain value.

WORKED EXAMPLE 10

Calculate the length of time required for $3000 to grow to $4000 at 5% p.a. compounded quarterly.

THINK WRITE

1. Write the values of A, P and i. A = 4000
P = 3000

i = 0.05
4

= 0.0125

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

A = P(1 + i)n

4000 = 3000(1.0125)n

3. Rearrange the equation. (1.0125)n = 4000

3000

(1.0125)n = 4

3

4. Try some different values of n. Let n = 5 1.01255 = 1.0641
Let n = 10 1.012510 = 1.1323
Let n = 20 1.012520 = 1.2820
Let n = 21 1.012521 = 1.2981
Let n = 22 1.012522 = 1.3142

n = 23 1.012523 = 1.3307
5. Write the answer It will take 24 periods where a period

is 3 months. So, it will take 72 months
or 6 years.

Units 3 & 4 Topic 5 Sequence 7 Concept 4

Loans, investments and annuities Summary screen and practice questions
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Exercise 7.5 Compound interest problems: interest rates and
number of compounding periods

1. James has $8000 to invest at either 4% p.a., 6% p.a. or 8% p.a. compounding annually.
a. Complete the following table to show the interest that he would earn over 5 years.

No. of years 1 2 3 4 5

Interest (5%)

Interest (6%)

Interest (8%)

b. Show this information in graph form.
2. WE8 Using technology, show on one set of axes how the following compound interest rates affect the

future value of $5000 compounding yearly for 8 years. Hence, describe the effect increasing the
compound interest rate has on the investment, using calculations.
a. 5% b. 10% c. 15%

3. Petra has $4000 to invest at 6% p.a.
a. Complete the following table to show the future value of the investment at the end of each year, if

interest is compounded
i. annually.
ii. six-monthly.

No. of years 1 2 3 4 5

Annually

Six-monthly

b. Show this information in graphical form.
4. WE9 Calculate the interest rate per annum required that would enable an investment of $1000 to grow

to $1200 over 2 years if the interest is compounded every quarter. Give your answer correct to two
decimal places.

5. Determine the interest rate per annum (correct to 2 decimal places) that would enable an investment of
$10 000 to grow to $15 500 over 3 years if interest is compounded six monthly.

6. WE10 Calculate the length of time required for $2500 to grow to $3000 at 6.5% p.a. compounded every
6 months.

7. Calculate the number of interest-bearing periods, n, required and hence the time it will take $2400 to
amount to $5300 at a rate of 16% p.a., with interest compounded quarterly.

8. MC The least number of interest periods, n, required for $6175 to grow to at least $8500 in an account
with interest paid at 6.5% p.a. and compounded half-yearly is closest to
A. 10. B. 11. C. 12. D. 20.

9. MC The minimum interest rate per annum required for an investment of $5400 to grow to at least
$8000 in 3 years if compounded quarterly would be
A. 3.33% B. 3.4% C. 8.67% D. 13.32%
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10. Approximately how long would it take Peter to save up for
a $5000 car if he has $3500 now and elects to invest
his money at 12% p.a., interest credited monthly?

11. Tai has $20 000 to invest at 4.75% compound interest for
2 years. She can choose from the following
compounding periods:
• Option A: six-monthly
• Option B: monthly
• Option C: yearly.

Using technology, calculate the future value of the investment after each compounding period. Hence,
state which option Tai should choose.

12. Patrick was offered an investment rate of 4.97% p.a. compounding daily or 5% p.a. compounding
monthly. Which should he choose? Justify your answer using calculations. Assume 365 days = 1 year.

13. MC After selling their house, Mr and Mrs Dengate have $61 800. They plan to invest it at 6% p.a., with
interest compounded annually. The value of their investment will first exceed $100 000 after
A. 7 years. B. 8 years. C. 9 years. D. 10 years.
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7.6 Review: exam practice
Simple familiar
A summary of this chapter is available in the Resources section of your eBookPLUS at www.jacplus.com.au.

The following information relates to questions 1–4.

Genevieve sold her car for $4300 and decided to invest it in a savings account. The interest accrued was
compounded annually. The amount in the account after n years, An, can be modelled by the recurrence
relation

An+ 1 = 1.04An, A0 = 4300.

1. MC The annual percentage compound interest rate for this account is
A. 4%. B. 1.04%. C. 104%. D. 4.3$%.

2. MC The interest earned in the first year is
A. $4472. B. $430. C. $172. D. $104.

3. MC The balance at the end of the first year is
A. $104. B. $172. C. $4300. D. $4472.

4. MC The balance at the end of the second year is closest to
A. $4651. B. $4650. C. $4644. D. $4472.

5. MC An investment of $6000 was placed in an account for 3 years at 4.25% p.a. compounded annually.
How much more money would be collected if the investment was compounded quarterly?
A. $13.36 B. $32.97 C. $46.33 D. $52.29

6. MC An interest rate of 4.5% p.a. compounding monthly is equivalent to an effective interest rate of
A. 4.50% p.a. B. 4.55% p.a. C. 4.57% p.a. D. 4.59% p.a.

Use the following information to answer questions 7–9.

An amount of $12 000 is invested for a period of 9 months at 3% p.a. compounded monthly. The
compound interest formula to calculate the future value of an investment over a period of time is

A = P (1+ i)n

7. MC The value of n in the formula would be
A. 9

12 . B. 1. C. 3. D. 9.
8. MC The value of i in the formula would be

A. 9
12 . B. 0.025. C. 0.0025. D. 0.03.

9. MC The value of A at the end of the time period would be closest to
A. $12 030. B. $12 273. C. $12 070. D. $15 657.

10. MC An investment of $10 000 at the rate of 7% per annum, compounded quarterly, will reach $14 800 in
close to
A. 1 year. B. 2 years. C. 3 years. D. 4 years.

11. MC Warren wishes to invest $10 000 for a period of 5 years (assume 365 days= 1 year). The following
investment alternatives are suggested to him. The best investment would be
A. simple interest at 9% p.a.
B. compound interest at 8% p.a. with interest compounded annually
C. compound interest at 7.8% p.a. with interest compounded six-monthly
D. compound interest at 7.7% p.a. with interest compounded daily.

12. MC Which of the following compounding rates is equivalent to an effective interest rate of
2.75% p.a.?
A. 2.7% p.a. compounding six-monthly
B. 2.75% p.a. compounding yearly
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C. 2.6% p.a. compounding quarterly
D. 2.6% p.a. compounding monthly

Complex familiar
13. Using the compound interest formula, calculate the amount of compound interest, correct to the nearest

cent, on each of the following investments.
a. $4280 at 3.75% p.a. compounded yearly for 4 years
b. $10 495 at 5.50% p.a. compounded six monthly for 6 years
c. $2050 at 4.80% p.a. compounded monthly for 5 years (assume 52 weeks = 1 year)
d. $15 250 at 6.50% p.a. compounded weekly for 2 years (assume 52 weeks = 1 year)

14. Using the compound interest formula, calculate the present values required to yield the following future
values. Write your answers correct to 2 decimal places.
a. $22 000 after compounding yearly at a rate of 6.50% p.a. for 6 years
b. $17 580 after compounding monthly at a rate of 4.80% p.a. for 4 years

15. The formula FV = 8000 (1.025)10 calculates the future value of an investment compounded half-yearly.
From the formula, write
a. the sum of money invested
b. the annual interest rate in % p.a.
c. the number of years the sum was invested.

16. Mai has $10 000 to invest at 3.25% compound interest for 3 years. She can choose the following
compounding periods:
• Option A: six-monthly
• Option B: monthly
• Option C: yearly.

Using technology, calculate the future value of the investment after each compounding period.
Hence, state which option Mai should choose.

Complex unfamiliar
17. Ben invests $5000 at 4.75% p.a. compounding yearly for 5 years. Each year, immediately after the

yearly interest is added to the investment, Ben deposits an additional $150. The table shows the future
value of his investment for the first 2 years.

Year Future value ($A)

0 5000

1 5387.50

2 6143.41

3

4

5

a. Explain how the future value is calculated each year. Support your answer by showing that the future
value at the end of the 3rd year is $6585.22.

b. Complete the table for the last 3 years.
c. If Ben did not deposit the additional $150 at the end of each year, calculate the future value of his

investment at the end of the 5 years. Write your answer correct to the nearest cent.
d. Would it make any difference if Ben deposits the $150 before the interest is calculated? Explain your

answer using calculations.
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18. Shivani has saved $5000 from her part-time job and decides to invest it for at least 3 years. Her parents
help her to find the best investment options and come up with the following choices.
i. A local business promising a return of 3.5% compounded

annually, with an additional 2% bonus on the total
sum paid at the end of the 3-year period

ii. A building society paying a fixed interest rate of 4.3%
compounded monthly

iii. A venture capitalist company guaranteeing a return of 3.9%
compounded daily (assume 365 days = 1 year)
a. Calculate the expected return after 3 years for each of the

options. Write your answers correct to the nearest cent.
b. Assuming each option is equally secure, where should Shivani invest her money?

19. Maisie wants to buy a paddleboard. Its retail price is $3995. She needs to save up until she has enough
cash to pay for the paddleboard. Maisie’s first option for financing the purchase is to place the balance
of her savings account, $1983.50, into a term deposit offering 5.6% per annum for a 2 year term.
a. Calculate the total value of her investment at the end of

2 years.
b. Maisie uses the term deposit investment towards the

purchase of the paddleboard. What extra fortnightly
savings will be needed over the next 2 years to make
up the balance of $3995?
Another option for Maisie is to place her $1983.50 into
a building society, which offers 5.4% interest,
compounded monthly.

c. How long will it take Maisie to accumulate enough funds
for the paddleboard?
Maisie decided to invest with the building society. Eight months later she received a $1000 bonus
from her employer.

d. How much money did Maisie have in her account at the time that she received her bonus?
e. If Maisie immediately deposited the entire bonus into her building society account, how much longer

would she need to wait to get enough funds for the paddleboard?
20. Hugo has inherited some money from his grandparents and decides to invest it in an account that

compounds monthly. The amount of money in his account after n months, An, can be modelled using the
recurrence relation An+1 = 1.006An, A0 = 15 000.
a. What is the annual interest rate?
b. What was the value of the inheritance Hugo received from his grandparents?
c. What was the value of Hugo’s account after 2 years? Give your answer to the nearest dollar.

Units 3 & 4 Sit exam
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Answers
7 Compound interest loans and
investments
Exercise 7.2 Modelling a compound interest
loan or investment using a recurrence relation
1. a. An+1 = 1.12An, A0 = 8500

b.
An ($) Calculation An+1 ($)

8500 1.12 × 8500 = 9520 9520

9520 1.12 × 9520 = 10662.40 10662.40

10662.40 1.12 × 10662.40 = 11941.89 11941.89
c. $11941.89
d. $3441.89

2. a. An+1 = 1.01An, A0 = 8500
b. $9578.01
c. $1078.01
d. $58.01

3. a. An+1 = 1.04125An, A0 = 2575
b. $3281.76

4. a. An+1 = 1.00667An, A0 = 34000
b. $1149.13

5. B
6. B
7. A
8. B
9. D

10. C
11. A
12. A = 6

B = 10 600
C = 10 600
D = 11 236
E = 12 624.77
F = 12 624.77

13. A = 540.70
B = 10 553.70
C = 10 553.70
D = 11 724.27
E = 11 724.77
F = 12 357.88

14.
An ($) An+1 ($)

2700 1.00375 × 2700 = 2710.13

2710.13 1.00375 × 2710.13 = 2720.29

2720.29 1.00375 × 2720.29 = 2730.49

2730.49 1.00375 × 2730.49 = 2740.73

2740.73 1.00375 × 2740.73 = 2751.01
15. a. An+1 = 1.10An, A0 = 300

b. $139.23
16. $2187.25

Exercise 7.3 Effective annual rate of interest
1. 4.06% p.a.
2. 4.10% p.a.
3. 3.79% p.a.
4. a. 4.27% p.a. effective rate

b. 4.26% p.a. effective rate
So 4.27% p.a. compounding quarterly is better.

5. 5.095% effective rate, 5.12% effective rate, so choose 5%
p.a. compounding monthly.

6. 4.58% p.a.
7. 5.75% p.a. compounding monthly is equivalent to a 5.90%

p.a. effective interest rate. In this case Marilyn’s choice is
better, but it is important to compare effective interest rates.

8. B
9. A

10. D

Exercise 7.4 Compound interest problems:
future values and present values
1. a. $4630.50 b. $9274.19

c. $24 488.80 d. $13 503.78
2. a. $664.76 b. $5515.98

c. $599.58 d. $1 229 312.85
3. $4283.85
4. a. $1003.69 b. $9111.56

c. $181 402.12 d. $20 039.67
5. B
6. a. $9961.26 b. $11 278.74

c. $975.46
7. $70 555.25
8. $31 850.33
9. C

10. a. $1749.60
b. $1757.49
c. $1759.47
d. $1759.97
e. More frequent compounding periods increases the final

balance.
11. a. $605.57 b. $4814.91

c. $795.82 d. $1043.28
e. $1642.73

12. $11 143.24
13. a. $2069.61 b. $1531.33

c. $3564.10 d. $5307.05
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Exercise 7.5 Compound interest problems:
interest rates and number of compounding
periods
1. a. * See table below

b.

Year

C
o
m

p
o
u
n
d
 i

n
te

re
st

 (
$
)

1000

500

1500

2000

2500

3000

3500

4000

Compound interest earned on $8000

1 2 3 4 5 6
n

I

0

4% 6% 8%

2.

3. a. * See table below
b. * See image below

*1. a. No. of years 1 2 3 4 5

Interest (4%) $320.00 $652.80 $998.91 $1358.87 $1733.22
Interest (6%) $480.00 $988.80 $1528.13 $2099.82 $2705.80
Interest (8%) $640.00 $1331.20 $2077.70 $2883.91 $3754.62

*3. a. No. of years 1 2 3 4 5

Annually 4240.00 4494.40 4764.06 5049.91 5352.90
Six-monthly 4243.60 4502.04 4776.21 5067.08 5375.67

*3. b.

Year

F
u
tu

re
 v

al
u
e 

($
)

4100

3900

4300

4500

4700

4900

5100

5300

5500

Petra’s investment

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
n

FV

0

Compounded six-monthly Compounded annuallyPdf_Folio:266
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Year

F
u
tu

re
 v

al
u
e 

($
)

5000

2500

7500

10000

12500

15000

17500

20000

25000

Effect of compound interest on $5000

2

Increasing the compound interest rate means

that the investment grows more quickly over time.

4 6 8 10
n

FV

0

5% 10% 15%
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4. 9.22% p.a.
5. 15.16% p.a.
6. 3 years
7. n = 21 quarters, it will take 5 years and 3 months
8. A
9. D

10. 35 months
11. Monthly: $21 989.05; six-monthly: $21 968.77; yearly:

$21 945.13. Tai should choose option B.
12. 5% p.a. compounded monthly
13. C

Exercise 7.6 Review: exam practice
1. A
2. C
3. D
4. A
5. A
6. D
7. D
8. C
9. B

10. B
11. D
12. B
13. a. $679.02

b. $4038.31
c. $554.81
d. $2115.72

14. a. $15 077.35
b. $14 514.45

15. a. $8000

b. 5%
c. 5 years

16. Option A: $11 015.48, option B: $11 022.66, option C:
$11 007.03
Mai has $10 000 to invest at 3.25% compound interest for 3
years. She can choose the following compounding periods.

• Option A: six-monthly
• Option B

17. a. Sample responses can be found in the worked solutions
in the eBookPLUS.

b.
Year Future value

(
$
)

0 5000.00

1 5387.50

2 6143.41

3 6585.22

4 7048.02

5 7532.80

c. $6305.80
d. Yes, because adding $150 before the interest is

calculated increases the present value; hence, the overall
amount of interest added would be greater.

18. a. Option i: $5654.46, option ii: $5687.14, option iii:
$5620.56

b. Option ii
19. a. $2205.65 b. $34.41 c. 13 years

d. $2056.04 e. 5 years
20. a. 7.2% b. $15 000 c. $17 316
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