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13 The first five terms of a sequence are
3,7,15.31,63
‘The recurrence relation that generates this sequence could be
A By=3,  Bui=B,+4 B Bo=3  Bui=B+8
B =3B,-1 D Bo=3,  Bui=4B,-5
2B,+1
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17 The interest rate on a compound interest loan is 12.6% per annum, compounding
‘monthly. The value of the loan after n months, V,,, is modelled by the recurrence
relation

Vo = 400, V1 =RXV,
The value of the growth multiplier, R, in this recurrence relation is
A 0874 B 1.00 © 10105 D L126 £ 205

18 Anamount of $2000 is invested, carning compound interest at the rate of 5.4% per
annum, compounding quarterly. The effective annual interest rate s closest to

A 52% B 53% © 54% D 55% E 56%
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19

20

A car was purchased for $74 500. It depreciates in value at a rate of 8.5% per year,
using a reducing balance depreciation method. The total depreciation of the car over
5 years is closest to

A $4439

B $26718

© 837522

D 847782

£ $112022

Sam invested $6500 at 8.75% per annum with interest compounding monthly. If the
investment now amounts to $13 056, for how many years was it invested?

AS B 7 c8 Do E 9%
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Written response questions

1 Jack borrows $20 000 from a bank and is charged simple interest at the rate of 9.4% per
annum. Let V,, be the value of the loan after n years.

2 Write down a recurrence relation for the value of Jack’s loan after n years.
b Use the recurrence relation to model how much Jack will need to pay the bank after
5 years.

The bank decides to change the loan to a compound interest loan on a yearly basis.,
with an annual interest rate of 9.4%. Let W, be the value of the loan after n years.

«© Write a recurrence relation to model the value of Jack’s loan.
d Write a rule for W, in terms of n.

‘@ Use the rule to find the value of the loan after 5 years. Round your answer to the
nearest cent.
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2 Tlana uses a personal loan to buy a dress costing $300. Interest is charged at 18% per
annum, compounding monthly.
If she repays the loan fully after 6 months, how much will she pay? Round your answer
to the nearest cent.

2 Kelly bought her current car 5 years ago for $22 500.
Let V, be the value of Kelly’s car after n years.

= If Kelly uses a flat rate depreciation of 12% per annum:
i write down a recurrence relation for the value of Kelly's car after n years

i use the recurrence relation to find the current value of Kelly’s car.
b If Kelly uses reducing value depreciation at 16% per annum:
i write down a recurrence relation for the value of Kelly's car after n years
i use the recurrence relation to find the current value of Kelly’s car using reducing
balance depreciation. Round your answer to the nearest cent.
© On the same axes, sketch a graph of the value of Kelly’s car against the number of
‘years for both flat rate and reducing balance depreciation.
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4 A commercial cleaner bought a new vacuum cleaner for $650. The value of the

vacuum cleaner decreases by $10 for every 50 offices that it cleans.

2 How much does the value of the vacuum cleaner depreciate when one office is
cleaned?

b Give a recurrence relation for the value of the vacuum cleaner, V;,, after n offices
have been cleaned.

© The cleaner has a contract to clean 10 offices, 5 nights a week for 40 weeks in a
year. What is the value of the vacuum cleaner after 1 year?
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5 Meghan has $5000 to invest.
Company A offers her an account paying 6.3% per annum simple interest.
Company B offers her an account paying 6.1% per annum compound interest.

2 How much will she have in the account offered by company A at the end of 5 years?

b How much will she have in the account offered by company B at the end of 5 years?
Round your answer to the nearest cent.

© Find the simple interest rate that company A should offer if the two investments are
to have equal values after 5 years. Round your answer to one decimal place.
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& A sum of $30000 is borrowed at an interest rate of 9% per annum, compounding
‘monthly.
Let V, be the value of the loan after n months.
2 Write a recurrence relation to model the value of this loan.

b Use the recurrence relation to find the value of the loan at the end of the first five
months. Round your answer to the nearest cent.

© What is the value of the loan after 1 year? Round your answer to the nearest cent.

d If the loan is fully repaid after 18 months, how much money is paid? Round your
answer to the nearest cent.
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7 On the birth of his granddaughter, a man invests a sum of money at a rate of 11.65%
per annum, compounding twice per year.
On her 21* birthday he gives all of the money in the account to his granddaughter.
If she receives $2529.14, how much did her grandfather initially invest? Round your
answer to the nearest cent.

& Geoff invests $18000 in an investment account. After 2 years the investment account
contains $19 300.
If the account pays r% interest per annum, compounding quarterly. find the value of r,
to one decimal place.
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3 Use the following starting values and rules to generate the first five terms of the
following sequences recursively using a calculator.

a Starting value: 4 b Starting value: 24 © Starting value: 2
Rule: add 2 Rule: subtract 4 Rule: multiply by 3

d Starting value: 50 © Starting value: 5 # Starting value: 18
Rule: divide by 5 Rule: multiply by 2then  Rule: multiply by 0.8

add3 then add 2
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10 How many terms of the sequence formed from the recurrence relation below are negative?
30, Yot = 12Y, 42
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12 The following recurrence relation can generate a sequence of numbers

Ag=15, A=A +4
The number 51 appears in this sequence as

A A B A c A D A E A
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Exercise 7B

Modelling linear growth and decay using recurrence relations
1 For cach of the following recurrence relations, write down the first four terms and
‘graph the corresponding points.
aVo=3,  Vaa=Vat2
b Vo=38 Vu=V,-5

Modelling and analysing simple interest with recurrence relations
2 Ashwin invests $8000 in an account that pays 4% per annum simple interest.

a Let V, be the value of Ashy
Vo, given by the principal.

westment after n years. State the starting value,
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b Calculate the value of D using the interest rate and the rule D = ﬁ Vo to find the
amount of interest paid cach year.

© Model this simple investment using a recurrence relation of the form

Vo = starting value, V1 =V, +D

Huang invests $41 000 in an account that pays 6.2% per annum simple interest.

a Let H, be the value of Huang’s investment after n years. State the value of H.

b Find the amount, in dollars, that Huang will receive each year from the investment.
© Complete the recurrence relation, in terms of Ho, H,.,; and H,. that would model the

investment over time. Write your answers in the boxes below.

Ho = - Hpor = Hy +
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5 The following recurrence relation can be used to model a simple interest loan of $7000
with interest charged at the rate of 7.4% per annum.
Vo=T7000,  Vyur =V, +518
In the recurrence relation, V,, is the value of the loan after n years.
a Use the recurrence relation to find the value of the loan after 1,2 and 3 years.

b Use your calculator to determine how many years it takes for the value of the loan to
first have a value of more than $10 000.
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6 The following recurrence relation can be used to model a simple interest investment. In
the recurrence relation, V, is the value of the investment after n years.
Vo=15000, Vi =V, +525
a i Whatis the principal of this investment?
How much interest is carned each year?

Calculate 525 as a percentage of 15 000 to find the annual interest rate of this
investment.

b State how many years it takes for the value of the investment to first exceed $30 000.
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Modelling flat-rate depreciation with recurrence relations

7 Fernando purchased a cherry picker for $82 000 in 2022. The cherry picker depreciates
by 15% of its purchase price cach year.

LetC, be the value of the chezry pi

1 vears.after it was purchased. . .
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a Calculate the value of D using the interest rate and the rule D = ﬁ Vo to find the
amount of depreciation each year.

b Model this simple investment using a recurrence relation of the form

C C.—D

starting value, Cus1
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10 The following recurrence relation can be used to model the depreciation of a car
purchased for $23 000 and depreciated at 3.5% of its original value each year.

Vo=23000, V. =V,-805
In the recurrence relation, V,, is the value of the car after n years.

a Use the recurrence relation to find the value of the car after 1, 2 and 3 years.

b Determine how many years it takes for the value of the car to first be worth less
‘than $10 000.
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11 The following recurrence relation can be used to model the depreciation of a television.
In the recurrence relation, V,, is the value of the television after n years.

Vo=1500, Vi =V, - 102

a i Whatis the purchase price of this television?

‘What is the depreciation of the television each year?

il What s the annual percentage: depreciation of the television?

b Use your calculator to determine the value of the television after 8 years.

first worth
less than $100, determine how long the owner will own the television before
discarding it.

«© If the owner of the television decides to discard the television once
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Modelling unit-cost depreciation with recurrence relations

12 A minibus was purchased for $32 600 to take passengers to and from the airport. The
‘minibus depreciates by $10 on every round trip that it takes.
Let M, be the value of the minibus after  round trips.
a State the starting value, Mo of the minibus.
b Model the value of the minibus using a recurrence relation of the form

M, = starting value, M., = M, —D
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14  The following recurrence relation can be used to model the depreciation of a delivery
van with purchase price $48 000 and depreciation by $200 for every 1000 kilometres
travelled.

Vo=48000, Vi =V, —200
In the recurrence relation, V,, is the value of the delivery van after n lots of 1000
kilometres are travelled.
a Use the recurrence relation to find the value of the van after 1000, 2000 and 3000
kilometres.
b Use your calculator to determine the value of the van after 15 000 kilometres.
& Use your calculator to determine how many kilometres it takes for the value of the
van to reach $43 000.
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15 Jasmine owns a cafe that sells juices. The commercial blender, purchased for $1440,

depreciates in value using the unit cost method.

The rate of depreciation s $0.02 per juice that is produced. The recurrence relation that

‘models the year-to-year value, in dollars, of the blender is

Bo=1440, By =B, 144

a Calculate the number of juices that the blender produces each year.

b Determine how many juices the blender can produce before its value becomes 0.

& Use your calculator to find the value of the blender after 36 000 juices have been
produced.

d The recurrence relation above could also represent the value of the blender
depreciating at a flat rate. What annual fiat rate percentage of depreci
represented?
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Exam 1 style questions

16 A coffee machine was purchased for $720.
After five years the coffee machine has a value of $586. On average, 670 coffees were
‘made each year during those five years.

The value of the coffee machine was depreciated using a unit cost method of
depreciation. The depreciation in the value of the coffee machine, per coffee made, is.
in cents, closest to

A2 B3 c4 DS E6
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18  Jane purchased a motorbike for $5500. She will depreciate the value of her motorbike
by a flat rate of 10% of the purchase price per annum.
A recurrence relation that Jane can use to determine the value of the motorbike, V.
after n years is

A Vo=5500, Vi =V, +550

B Vo=5500.  Vuui=V,—550

€ Vg=5500, Vi, =09V,

D Vg=5500. V=11V,

E 500, Vet = 0.2(V, — 550)
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4 The following recurrence relation can be used to model a simple interest investment of
$2000, paying interest at the rate of 3.8% per annum.
Vo = 2000, Vi1 =V, +76

In the recurrence relation, V,, is the value of the investment after n years.

a Use the recurrence relation to show that the value of the investment after 3 years is
$2228.

b Use your calculator to determine how many years it takes for the value of the
investment to first be worth more than $3000.
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8 Wendy purchases a new chair for her dental surgery for $2800. The chair depreciates
by 8% of its purchase price each year.

a Show that the total amount, in dollars, that Wendy’s chair will depreciate by each
year is $244.

b Let W, be the value of Wendy’s chair after n years. State the value of Wo.

© Complete the recurrence relation, in terms of Wo, W,.,; and W, that would model
the investment over time by filling in the boxes below.

Wo = 3 Wi =W, +
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9 The following recurrence relation can be used to model the depreciation of a computer
with purchase price $2500 and annual depreciation of $400.
Vo=2500. Vi =V, —400
In the recurrence relation, V,, is the value of the computer after n years.
a Use the recurrence relation to find the value of the computer after 1, 2 and 3 years.

b Use your calculator recursively to determine how many years it takes for the value
of the computer to first be worth less than $1000.
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13 The following recurrence relation can be used to model the depreciation of a printer
with purchase price $450 and depreciation of 5 cents for every page printed.

Vo=450,  Vy=V,-005
In the recurrence relation, V,, is the value of the printer after n pages are printed.

a Write the first five terms of the sequence.
b Use your calculator to find the value of the printer after 20 pages are printed.
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17 The value of a tandoori oven is depreciated using the flat rate method and can be
‘modelled using the following recurrence relation where 7, is the value of the oven after
nyears.

Ty=4500, Ty =T,—405
The annual depreciation rate is closest to
A 8% B 8.5% c 9% D 95% E 10%
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Writing an explicit rule from a linear recurrence relation

1

Write down a rule for A, for each of the following recurrence relations. In each case
calculate Az.

aAg=4  An=A+2 b A4=10,  Ag=4,-3
c A= A=A, +8 d Ag=300,  Awi=4A,-18

Using a rule for simple interest loans and investments

‘Webster borrows $5000 from a bank at an annual simple interest rate of 5.4%.

a Let V, be the value of the loan after n years. State the starting value, V,.
b Determine how much interest is charged each year in dollars.
© Write down a rule for the value of the loan, V,,, after n years.
d Use your rule to find how much Webster will owe the bank after 9 years.
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4 The value of a simple interest loan after n years, V., can be calculated using the
rule V,, = 8000 + 5120,

2 What is the principal of this loan?

b How much interest is charged every year in dollars?
& Use the rule to find:

i the value of the loan after 12 years
‘when the value of the loan first doubles in value.
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Using a rule for flat rate depreciation of assets
& A computer is purchased for $3600 and is depreciated at a flat rate of 22.5% per year.
a State the starting value.
b Determine the annual depreciation in dollars.
& Write down a rule for the value of the computer, V. after n years.
d Find the value of the computer after 3 years.
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7 A machine costs $7000 new and depreciates at a flat rate of 17.5% per annum. The
‘machine will be written off when its value is $875.

a State the starting value.
b Determine the annual depreciation in dollars.
© Write down a rule for the value of the machine, V. after n years.

d Determine the number of full years that the machine will be used (that is, has a
value greater than zero).




image31.png
9 The value of a harvester after n years, V,,, can be calculated from the
rule V, = 65000 — 3250n.
2 What is the purchase price of the harvester?
b By how much is the value of the harvester depreciated cach year in dollars?
© What is the annual percentage depreciation for the harvester?
d Use the rule to find the value of the harvester after 7 years.
& How long does it take the harvester to reach a value of $29 2507
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Using a rule for unit cost depreciation of assets

10  The value of a taxi after n kilometres, V,,, can be calculated from the
mle V, = 29000 — 0.25n.

a What is the purchase price of the taxi?

b By how much is the value of the taxi depreciated per kilometre of travel?

© What s the value of the taxi after 20 000 kilometres of travel?

d Find how many kilometres have been travelled if the taxi is valued at $5000.
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12 A printing machine costing $110 000 has a scrap value of $2500 after it has printed
4 million pages.

a Find:

i the unit cost of using the machine

the value of the machine after printing 1.5 million pages

the annual depreciation of the machine if it prints 750 000 pages per year.

b Find the value of the machine after 5 years if it prints, on average, 750 000 pages
per year.

© How many pages has the machine printed by the time the value of the machine s
$70053?

Exam 1 style questions
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14 An asset is purchased for $4280.
The value of the asset after n time periods, V,, can be determined using the rule

V, = 4280+ 25n

A recurrence relation that also models the value of this asset after n time periods is
A Vo= 4280V, = V, +25n

B Vo =4280,V,,, = V, - 25n

© Vo =4280.V, =V, +25

D Vo= 4280,V = V, = 25

E V, =4280,V,., =25V, + 4280
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3 Anthony borrows $12 000 from a bank at an annual simple interest rate of 7.2%.
a Let V, be the value of the loan after n years. State the starting value, Vo.
b Determine how much interest is charged each year in dollars.
© Write down a rule for the value of the loan, V. after n years.
d Use your rule to find how much Anthony will owe the bank after 9 years.




image36.png
5 The value of a simple interest investment after n years, V,., can be calculated using the
rule V,, = 2000 + 70n.

a What is the principal of this investment?

b How much interest is carned every year in dollars?
& Use the rule to find:

i the value of the investment after 6 years

‘when the value of the initial investment will first double in value.
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8 The value of a sewing machine after n years, V,, can be calculated from the
rule V,, = 1700 - 212.5n.

2 What is the purchase price of the sewing machine?

b By how much is the value of the sewing machine depreciated each year in dollars?
& Use the rule to find the value of the sewing machine after 4 years.

d Find its value after 7 years.

© Determine the number of years it takes for the sewing machine to be worth nothing.
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11 A caris valued at $35 400 at the start of the year, and at $25 700 at the end of that year.
During that year, the car travelled 25 000 kilometres.

a Find the total depreciation of the car in that year in dollars.

b Find the depreciation per kilometre for this car.

«© Using Vp = 35 400, write down a rule for the value of the car, V,,. after n kilometres.
'd How many kilometres have been travelled if the car has a value of $66887
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13 The value of a bicycle, purchased for $3800, is depreciated by 10% per annum using
the flat rate method.
Recursive calculations can determine the value of the bicycle after n years, B,.
Which one of the following recursive calculations is not correct?
A Vo =3800 B Vi =09x3800
€ Vy=09x3420 D V3= 0.9x3080
E V;=09x277020
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1 Generate and graph the first five terms of the sequences defined by the recurrence
relations.

a V=2 V=2V,
b Vo=3, V=3V,
€ Vo=100, Vo =01V,




image41.png
Modelling compound interest with recurrence relations
2 An investment of $6000 earns compounding interest at the rate of 4.2% per annum.
A recurrence relation that can be used to model the value of the investment after
n years is shown below.
Vo = 6000, Vaer = 1042V,
In the recurrence relation, V,, is the value of the investment after n years.

a Use the recurrence relation to show that the value of the investment after 3 years is
$6788.20.

b Determine how many years it takes for the value of the investment to first exceed
$8000.
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4 Sue invests $5000 at a compounding rate of 6.8% per annum.
Let V, be the value of the investment after n years. This compound interest investment
can be modelled by a recurrence relation of the form

Vo = principal , Vis1 =R XV,
a State the value of V.
b Determine Rusing R = 1 + ﬁ
© Write down a recurrence relation for the investment.
d Find the value of the investment after S years.
© Find the total interest camed over 5 years.
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5 Jay takes out a loan of $18 000 at a compounding interest rate of 9.4% per annum.
a State the principal (starting value).
b Determine Rusing R = 1 + ﬁ
© Let V, be the value of the loan after n years. Write down a recurrence relation for
this loan.
d Use the recurrence relation to find the value of the loan after 4 years.
© When will the loan first be valued at more than $25 000.
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Modelling reducing balance depreciation with recurrence relations

& A motorcycle, purchased new for $9800, will be depreciated using a reducing balance
depreciation method with an annual depreciation rate of 3.5%. Write a recurrence
relation to model the value of the motorcycle using V;, to represent the value of the
‘motorcycle after n years.
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8 Office furniture was purchased new for $18 000. It will be depreciated using a reducing
balance depreciation method with an annual depreciation rate of 4.5%. Let V,, be the
value of the furniture after n years.

2 Write a recurrence relation to model the value of the furniture, V..

b Use the recurrence relation to find the value of the furniture after each of the first 5
years. Write the values of the terms of the sequence correct to the nearest cent.

© What s the value of the funiture after 3 years?

d Whatis the total depreciation of the furniture after 5 years?
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10 A new computer server was purchased for $13 420. The value of the computer server
depreciates using a reducing-balance depreciation method with an annual depreciation
rate of 11.2%. Let S, be the value of the server after n years.

a Write a recurrence relation to model the value of the server, S ,.

b Use the recurrence relation to find the value of the server after each of the first 3
years. Write the values of the terms of the sequence correct to the nearest cent.

© What s the value of the server after 5 years?

'd What is the depreciation of the server in the third year?
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Exam 1 style questions

11 The value of a compound interest investment, in dollars, after n years, V,, can be
‘modelled by the recurrence relation shown below.

Vo=80000, Vo =102xV,

‘The interest rate, per annum, for this investment is
A 0.02% B 02%
© 2% D 1.02%

E 102%
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13 Mana invests $28 000 at an interest rate of 6.2% per annum, compounding annually.
Her investment will first be more than double its original value after

A 1year B 2years
© 10 years D 11 years
E 12 years
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14 Giles purchases a jet ski for $18 000.
The value of the jet ski is depreciated each year by 10% using the reducing balance

method.
In the third year, the jet ski will depreciate in value by
A $131220 B $13122
© S1458 D $11809.80

E $14580
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3 Aloan of $20 000 is charged compounding interest at the rate of 6.3% per annum.
A recurrence relation that can be used to model the value of the loan after n years is
shown below.

Vo = 20000, Vaer = 1063V,

In the recurrence relation, V,, is the value of the loan after n years.

a Use the recurrence relation to show that the value of the loan after 3 years is
$24023.14.
b Determine how many years it takes for the value of the loan to first exceed $30 000.
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7 Let M, be the value of a minibus after  years. Write down a recurrence relation for a
‘minibus that was initially valued at $28 600 and is depreciated at a reducing-balance
rate of 7.4% per annum.
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9 A wedding gown was purchased new for $4 000. The value of the wedding gown
depreciates using a reducing balance depreciation method with an annual depreciation
rate of 4.1%. Let W, be the value of the wedding dress after n years.

2 Write a recurrence relation to model the value of the wedding dress, W,..
b Calculate the value of the wedding dress after three years.
¢ Determine the total amount of depreciation of the dress after five years.
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12 Raymond invests $6000 in an account that pays interest compounding annually.
‘The balance of his investment after n years, R,, can be determined using the recurrence
relation.

Ro=6000, Ry =1.0384 xR,
The total interest earned by Raymond’s investment after the first three years is closest

to
A $230.40 B $248.43
C $469.64 D $469.65

E $718.08
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Writing explicit rules for geometric recurrence relations

1 Write down a rule for V,, in terms of n for each of the following recurrence relations.
Use each rule to find the value of V,.

aVo=6 V=2V,
Vit =3V,
Vi1 = 0.5V,
Vi = 0.25V,

Using a rule for compound interest loans and investments
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Generating a sequence recursively

1 Use the following starting values and rules to generate the fist five terms of the
following sequences recursively.

a Starting value: 2 b Starting value: 5
Rule: add 6 Rule: subtract 3

© Starting value: 1 d Starting value: 64
Rule: multiply by 4 Rule: divide by 2

2 Use the following starting values and rules to generate the firs five terms of the
following sequences recursively.

a Starting value: 6 b Starting value: 24
Rule: multiply by 2 then add 2 Rule: multiply by 0.5 then add 4
© Starting value: 1 d Starting value: 124

Rule: multiply by 3 then subtract 1 Rule: multiply by 0.5 then subtract 2
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3 The value of a loan that is charged compound interest every year is modelled using the
recurrence relation:
Vo=2000, Vi = LO6Va.
a i How much money was borrowed?
What is the annual interest rate for this loan?
b Write down a rule for the value of the loan after n years, V.

«© Use the rule to find the value of the loan after 4 years. Round your answer to the
nearest cent.

d If the loan is fully repaid after 6 years, what is the total interest that is paid? Round
'your answer to the nearest cent.
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4 Pacey invests $8000 in an account eaning 12.5% compound interest each year. Let V,,

be the value of the investment after n years.

a Write down a rule for the value of Pacey’s investment after n years.

b Use the rule to find the value of the investment after 3 years. Round your answer to
the nearest cent.

© How much interest has been earned after 3 years? Round your answer to the nearest
cent.

d How much interest was earned in the third year of the investment? Round your
answer to the nearest cent.
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Using a rule for reducing balance depreciation

5 The value of a stereo system depreciating annually using reducing balance
depreciation is modelled using the recurrence relation Vg = 1200, V,..; = 0.88V,..

What is the purchase price of the stereo system?

At what percentage rate is the stereo system being depreciated?
b Write down a rule for the value of the stereo system after n years.

© Find the value of the stereo system after 7 years. Round your answer to the nearest
cent.
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6 A car was purchased for $38 500 and depreciates at a rate of 9.5% per year, using a
reducing balance depreciation method. Let V, be the value of the car after n years.

a Write down a rule for the value of the car after n years.
b Find the value of the car after 5 years. Round your answer to the nearest cent.

© What s the total depreciation of the car over 5 years? Round your answer to the
nearest cent.
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Using a CAS calculator to solve geometric growth and decay problems
7 Sarah invested $3500 at 6.75% per annum, compounding annually.
If the investment now has a value of $5179.35, for how many years was it invested?

8  After how many years would an investment of $200 invested at 4.75% per annum,
compounding annually, first exceed a value of $20 0007




image60.png
10 What annual reducing balance depreciation rate would cause the value of a car to drop
from $8000 to $6645 in 3 years? Give your answer to the nearest percent.

11 How much money must you deposit in a compounding interest investment at a rate of
6.8% per annum if you require $12000 in 4 years” time? Round your answer to the
nearest cent.
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Exam 1 style questions

13 A ute had an initial value of $68 000 and was depreciated using the reducing balance
method. After five years, it had a value of $37 971.60.
The annual rate of depreciation was closest to

A 9% B 10% c 11% D 55% E 56%
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2 The value of an investment earning compound interest every year is modelled using the
recurrence relation:

Vo = 3000, Va1 = L1V,

a i How much money was invested?

ii What is the annual interest rate for this investment?
b Write down a rule for the value of the investment after n years, V,,.

«© Use the rule to find the value of the investment after 5 years. Round your answer to
the nearest cent.
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9 Aninvestment of $1000 has grown to $1601.03 after 12 years invested at r% per
‘annum compound interest. Find the value of r to the nearest whole number.
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12 A machine has a book value after 10 years of $13 770.
If it depreciated at a reducing balance rate of 8.2% per annum, what was the initial
value of the machine? Round your answer to the nearest cent.
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Generating sequences using recurrence relations
4 Write down the first five terms of the sequences generated by each of the recurrence
relations below.

Wt = b Dy=50, Dyui=D,-5

Lui=-2L,
Fan =2F,+3
Saur = Vot =<3V, 45

5 Using your calculator, write down the first five terms of the sequence generated by each
of the recurrence relations below.

A =64,-15 b ¥ =20, Yoot
Vi =4V, +3 H,.,
Gt =G,=3000  § Co=25000,  Ci.

Y, +25

6 Consider the following recurrence relations. Find the required term for each.
Ayt = A, + 2 Find 4.

Byt = B, — 3. Find B

© Co=1.  Cpi=3C, FindCy

d Dy=3, Dy =2D,+1.Find Ds
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14 Amber invests $15 000 at an interest rate of 5.8% per annum, compounding annually.
After how many years will her investment first be more than double its original value?

Al B2 c 10 D 12 E 13
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Interest rate conversions

1 Convert each of the annual interest rates below to an interest rate for the given time
period. Write your answers correct to two decimal places.
a 4.8% per annum to monthly b 8.3% per annum to quarterly
© 10.4% per annum to fortnightly d 7.4% per annum to weekly
& 12.7% per annum to daily
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2 Convert each of the interest rates below to an annual interest rate.

a 0.54% monthly b 1.45% quarterly © 0.57% fortnightly
d 0.19% weekly e 0.022% daily
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Recurrence relations with different compounding periods

3 Verity borrows $8000 from a bank. She will pay interest at a rate of 4.8% per annum.
Let V,, be the value of the loan after n compounding periods. Write down a recurrence
relation to model the value of Veritys loan if interest is compounded:

a yearly b quarterly © monthly
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5 A principal value of $8 000 is invested in an account earning compound interest
quarterly at the rate of 4.8% per annum.

a Write down a recurrence relation for the value of the investment, V,, after n
quarters.
b Write down a rule for V,, in terms of n.

< Use this rule to find the value of the investment after 3 years (12 quarters). Round
'your answer to the nearest cent.
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Jessica borrows $3500 from a bank. She will be charged compound interest at the rate
of 8% per annum, compounding quarterly. Let V,, be the value of the loan after
n quarters.

a Write a recurrence relation 10 model the value of Jessica's loan.

b If Jessica pays back everything she owes to the bank after 1 year, how much money
will she pay? Round your answer to the nearest cent.
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Comparing loans and investments with effective interest rates
& Brenda invests $15 000 in an account carning (nominal) compound interest of
4.6% per annum.
a Calculate the effective interest rate for the current investment when interest
compounds quarterly, correct to two decimal places.
b Calculate the effective rate for this investment when interest compounds monthly,
correct to two decimal places.
¢ Should Brenda choose quarterly or monthly compounding?
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10 Luke is considering a loan of $35 000. His bank has two compound interest rate

options:

A: 8.3% per annum, compounding monthly

B: 7.8% per annum, compounding weekly.

a Calculate the effective interest rate for each of the loan options. Round your answers
to two decimal places.

b Calculate the amount of interest Luke would pay in the first year for each of the loan
options. Round your answers to the nearest cent.

© Which loan should Luke choose and why?
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Calculating effective interest rates using the CAS
12 Use your calculator to determine the effective annual interest rate, correct to two
decimal places, for the following nominal rates and compounding periods.
2 6.2% per annum compounding monthly
b 8.4% per annum compounding daily
© 4.8% per annum compounding weekly
d 12.5% per annum compounding quarterly
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Exam 1 style questions

14 Chung invests $3300 with a bank. He will be paid compound interest at the rate of
4.8% per annum, compounding monthly. If V, is the value of Chung’s investment after
n months, a recurrence model for Chung’s investment is
A Vo=3300, V=V, +48
B Vp=3300, V. =48V,
© V= 3300, Vyer = 0,004V,
D Vo=3300,  Vuur = Vi+15840
E Vo=3300, Vi = 1.004V,
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7 Write a recurrence relation for each of the following worded descriptions.

a Starting value: 4 b Starting value: 24 © Starting value: 2
Rule: add 2 Rule: subtract 4 Rule: multiply by 3
8 State a recurrence relation that could be used o generate each of the following
sequences.
a 5,10,15,20,25,... b 13,9,5.1,-3,

© 1.4,16,64,256.... d 64.32,16,8.4....

Exploring sequences with a calculator

9 How many terms of the sequence formed from the recurrence relation below are positive?
50, Frat

0.6F, -5
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17 Maya invested $25 000 in an account at her bank with interest compounding monthly.
After one year, the balance of Maya’s account was $26 253.
The difference between the rate of interest per annum used by her bank and the
effective annual rate of interest for Maya’s investment is closest to
A 0.112% B 02% © 4.89%
D 4.9% E 5.012%
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4 A principal value of $20 000 is invested in an account earning compound interest of
6% per annum, compounding monthly.
2 Write down a recurrence relation for the value of the investment, V,., after n months.
b Write down a rule for V, in terms of n.
© Use this rule to find the value of the investment after 5 years (60 months). Round
'your answer to the ncarest cent.
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6 Wayne invests $7600 with a bank. He will be paid interest at the rate of 6% per annum,
compounding monthly. Let V,, be the value of the investment after » months.
a Write a recurrence relation to model Wayne
b Write down a rule for V, in terms of n.

«© How much is Wayne's investment worth after 5 months? Round your answer to the
nearest cent.

investment.

d After how many months will Wayne'’s investment first double in value?
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9 Stella borrows $25 000 from a bank and pays nominal compound interest of
7.94% per annum.
a Calculate the effective rate for the current loan when interest compounds fortnightly,
correct to two decimal places.
b Caleulate the effective rate for this loan when interest compounds monthly. correct
to two docimal places
¢ Should Stella choose fortnightly or monthly compounding?
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11 Sharon is considering investing $140 000. Her bank has two compound interest
investment options:
A: 5.3% per annum, compounding monthly
B: 5.5% per annum, compounding quarterly.
a Caleulate the effective interest rate for each of the investment options. Round your
answers to two decimal places.
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b Calculate the amount of interest Sharon would earn in the first year for each of the
investment options. Give your answer to the nearest dollar.
© Which investment option should Sharon choose and why?
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13 Anaccount increases by 7% in one year when interest compounds monthly. Find the
annual interest rate correct to 2 decimal places.
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15 Anamount of $4700 is invested, carning compound interest at the rate of 6.8% per
annum, compounding quarterly. The effective annual interest rate is closest to

A 6.80% B 6.97% € 6.98% D 7.02% E 7.03%
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16 Isabella invests $5000 in an account that pays interest compounding monthly.
After one year, the balance of the account is $5214.09.
The effective interest rate for this investment, rounded to two decimal places, is

A 0.35% B 042% € 3.50% D 420% E 428%
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Multiple-choice questions

1 Consider the following recurrence relation
Vo=5  Vau=V,-3
The sequence generated by this recurrence relation is
A 5.15,45, 135,405, ... B 5811 14,17, ...

€ 52-1,-4,-7,... D 5,15,45,135,405, ...
£ 5,-15,45, 135,405, ...

2 Consider the following recurrence relation
Vo=2, Va1 =2V, +8

The value of the term Vy in the sequence generated by this recurrence relation is
A2 518 ) L) E 152
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Exam 1 style questions
11 A sequence of numbers is generated by the recurrence relation shown below

A=3 Ani=aa, 4l

“The value of Aq is
A3 B4 c13 D213 E 853
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3 Consider the following recurrence relation

Vo=5, Vi1 =3V, -6
The value of the term Vs in the sequence of numbers generated by this recurrence
relation is
AS B9 col D57 E 165

4 Brian has two trees in his backyard. Every month, he will plant three more trees.
A recurrence relation for the number of trees, 7., in Brian's backyard after » months is
A To=2  Tun=3T,
B Ty=2 T,y =37T,+3
€ Ty=2 Tu=T,+3
D To=2  Tu=T.-3
ETo Tue1 =37, -3
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A graph that shows the value of a simple interest investment of $1000, earning interest
of $5 per month is

A My B My
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6 Acaris depreciated using a unit cost depreciation method. It was purchased for
$18990 and, after travelling a total of 20 000 kilometres, it has an estimated value of
$15990. The depreciation amount. per kilometre. is

A 8015 B $0.80 © 8095 D $6.67 E $3000

7 Arthur invests $2000 with a bank. He will be paid simple interest at the rate of 5.1%
per annum. If V, is the value of Arthur’s investment after n years, a recurrence relation
for Arthur’s investment is
A Vo=2000,  Via=V,+5.1

Vo=2000, Vi1 =51V,

Vo=2000,  Vyui = 0051V, + 102

Vo=2000, Vi =V, +102

Vo=2000, Vi = 1051V, +2000

moow
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& Aninterest rate of 4.6% per annum s equivalent to an interest rate of

A 1.15% per quarter £ 0.35% per month © 0.17% per week
D 0.17% per fortnight £ $0.39% per month

9 A sequence is generated from the recurrence relation
Vo =40, Vi1 =V, =16
‘The rule for the value of the term V,, is

AV, =40n-16 BV, =40 16n © V,=40n
DV, =40+ 16n E V,=40n-16
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10 The recurrence relation that generates a sequence of numbers representing the value
acar n years after it was purchased is
Vo=18000, Vi =V,— 1098
The car had a purchase price of $18 000 and is being depreciated using
A flat rate depreciation at 6.1% of its value per annum
flat rate depreciation at $6.10 per kilometre travelled
flat rate depreciation at $1098 per kilometre travelled
unit cost depreciation at $6.10 per kilometre travelled

moow

unit cost depreciation at $1098 per kilometre travelled
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11

12

13

A computer is depreciated using a flat rate depreciation method. It was purchased for
$2800 and depreciates at the rate of 8% per annum. The amount of depreciation after
4 years is

A 5224 B 448 © $794 D $896 £ $1904

‘Sundra invests 6000 in an account that pays interest at the rate of 4.57% per annurn.
compounding annually. The number of years it takes for the investment to exceed
$8000is

As E6 c7 08 9

The value of a machine is depreciating by 8% every year. The initial value is 2700.
A recurrence relation model for the value of the machine after n years, Py, is

A Po=2100,  Pui=18xP,

B Py=2700, P, =108xP,

© Py=2700, Py =092xP,

D Po=2700,  Pui=1+8xP,

E Py=2700,  Phi=108+P,
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14 An investment of $50 000 is compounding annually over a number of years. The graph
that best represents the value of the investment at the end of each year is

A . B c

Amount
Amount
Amount

Year Year Year

Amount
Ar'noum

Year Year
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15 Anitem is depreciated using a reducing balance depreciation method. The value of the
item after n years, V,, is modelled by the recurrence relation

Vo =4500,  V,.; = 086V,
The rule for the value of the item after n years is
V. = 0.86" x 4500

V, = 186" x 4500

V, = (1+0.86)" x 4500

V, = 0.86 x 1 x 4500

V, = (1 - 0.86)" x 4500

moow»
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16

After 10 years, a compound interest investment of $8000 earned a total of $4000 in
interest when compounding annually. The annual interest rate of this investment was
closest to

A 25% B 4.14% © 5.03% D 72% E 50%




