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9 Write down the first five terms of the sequence with a starting value of 3 and the rule
‘add 2 to each term’.
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10 Write down the first five terms of the sequence with a starting value of 90 and the rule
‘subtract 6 from each term’.

11  Write down the first five terms of the sequence with a starting value of 5 and the rule
‘multiply each term by 2, and then add 1"

Testing understanding

12 Find the next term in each sequence.
a 1,8,27,64,...
b 1,2,6.24,...
c -1,-2,-6,-24,-120,...

13 Describe how the terms are generated in each number sequence, and give the next
WO terms.

a 2,4,12,48, ...
b 1,4,9,16,25,
c 1,9,25,49,
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14  Consider the following sequence, and determine the next five terms.

1.-2.4.-8.16....
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Building understanding
1 State the starting value, fo, of the sequence 20, 19, 18, 17, ...

2 Consider the following sequence: 8,4,3, 11, 14,....

a Rewrite the sequence.
b Write the name of each term below each term of the sequence.

3 Consider the following sequence: 9,11, 13,15, ...
Complete the following statements.

a The starting value of the sequence i

b To obtain the next term, add ... to the current term, and repeat the process.

Developing understanding
4 Find the required terms from the sequence: 6, 11, 16, 21,26,31,36....
at bn cn d et f o1
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For each sequence, state the value of the named terms:
it i n

a 6,10,14,18, ...

b 2,8,32,128,...

€ 29,22,15,8,...

d 96,48,24,12,...

Find the required terms from the sequence: 8, 12, 16,20, ...

an b n c dn et
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For each sequence, state the value of the named terms:

in iin it

a 14,20,26,32,...

b 2,6,18,54,...

© 40,32,24,16, ...

d 8000, 4000, 2000, 1000,
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10

11

‘Write down the first five terms of the sequence defined by the following recurrence relations,
showing the values of the first four iterations.

an=1, fwm=0+2

b Vo=100,  Vuy=V,-10

€ Pp=52, Ppi=Pa+12

Rewrite the following recursion relations in symbolic form, where V, represents the value
after n applications of the rule.

a The starting value i
b The starting value

3, and the rule is *add 7 to the current term and repeat the proces

9, and the rule is “add 4 to the current term and repeat the process’.
© The starting value is 16, and the rule is ‘subtract 3 from the current term and repeat the

process’.
Generate the first 5 terms for each of the sequences listed in the question above.

State the recurrence relation in symbolic form for the following sequences.
a 11,15,19,23,...
b 43,39,35,31,...
¢ 3.-1.-5.-9,
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Testing understanding

12 The following recurrence relation can generate a sequence of numbers.
Ty=20, T=T,+3

a State the term name for the term that has a value of 23.
b State the term name for the term that has a value of 32.

© State the term name for the term that has a value of 44.
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Building understanding
1 What s the value of term /3 in each of the following sequences:
a 2,4,68,...
b 1,4,9.16....
© 51,48,45,42,...

2 For each of the following sequences, find the difference between fo and 1, and the difference
between 7, and 1.
a 11,15,19,23,27,31,...
b 3,1,-1,-3,-5,





image14.png
Developing understanding
4 For each of these arithmetic sequences, find the common difference and the value of ;.
a 5 11,17,23,... b 17,13,9,5,... © 11,15,19,23, ...
d 84,0, -4, e 35,30,25,20, f15.2,253,...
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Give the next two terms in each of these arithmetic sequences.
a 17,23,29,35,... b 14,11,8,5,... € 2,1510,05,...
d 27,35,43,51,... e 33,21,9,-3,... f08.1.1,14.17,...

Find out which of the sequences below is arithmetic. Give the common difference for each
sequence that is arithmetic.

a 8,11,14,17,... b 7,15,22,30,
d 12,9,6,3,

. c 11,7,3,-1,...
e 16,8,4,2,... fLLLL..

Use your CAS calculator to generate the first five terms of the following arithmetic sequences.

a 3,8,.. b 16,9,... © 1.6,39,...
d 87.56.... e 293,226,...

Using your CAS calculator:

a generate the first 7 terms of the arithmetic sequence 1, 6, ... and write down 76.

b generate the first 13 terms of the arithmetic sequence 45, 43, ... and write down f;5.
© generate the first 11 terms of the arithmetic sequence 15, 14, ... and write down 1.

d generate the first 16 terms of the arithmetic sequence 0, 3, ... and write down f5.
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Testing understanding

12

13

Find the missing terms in the following arithmetic sequences.

a 81318230000 b 14,82, 400 ...
c 6150042, d 23,18,00003,-2,
e 3,00027.35.43,... £ [0.00.29.37,45. 53,
g 007, -4-15-26,... h 36,022.08,1,...

i15031,047.00 .

Consider the following sequence:
-2,-5,-8,-11....

a Calculate the common difference, D, for the arithmetic sequence.

b If you were to calculate f100. how much would you need to add or subtract from
the starting term?

© Determine t5q0.

d Determine 99.
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Building understanding
1 Give the value of @ and D in each of the following arithmetic sequences.
a 7,11,15,19, ... b 8,52-1,... © 14,23,32,41,...

d 62,35,8,-19,... e -9,-4,1,6,... § -13,-19, -25,
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2 For each of the arithmetic sequences in Question 1, use the value of a and D that you found
and the rule 1, = a + n X D to find the value of 5.
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3 For the following sequence, state the value of a, D and n required to find t2.
12,22,32,42,...
4 For the recurrence relation: f = 7,,4 = f, + 3, complete the blanks using the rule:
1, = 1y + n x D to find the value of 1, 13, 15 and 9.
fh=to+1x3=T+1x3=10

n=t+...x3 +...x3=

G=f+..X3=. 4t x3=..

mp=to+...X3=...+...x3=
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Developing understanding
5 a Generate and graph the first five terms of the sequence defined by the recurrence relation:
=15, fe1 =1, +5  wheren>0.
b Calculate the value of t4 in the sequence.

6 a Generate and graph the first five terms of the sequence defined by the recurrence relation:
1o = 60, Iye1 =1, =5 where n > 0.
b Calculate the value of 10 in the sequence.
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Find the required term in each of these arithmetic sequences.

a 18,21,24,27,... Find 135.
©27.14,1,-12, ... Find t3;.
e -19.-23,-27.-31,...  Find .

£ 82,68, 54,40,

Find 121.

b -14,-6,2,10, ...
d 16,31,46,61, ...
£ 08.15,22,209,
h 94,88,82,7.

Find 1.
Find 9.
Find f3.
Find 120.

Find 4 in an arithmetic sequence that starts at 11 and has a common difference of 8.
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Testing understanding

12 When planted, a tree wa
How high was the tree 18 years after it was planted?

initially 1.50 m high. It grew 0.75 m in each subsequent year.
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14 Consider the following arithmetic sequence:
5.7.9.11,

‘How many terms in this sequence are less than 25?
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Building understanding

1 Aninvestment of $5000 is made that pays interest of 4% per annum. How much interest
does the investment pay each year?

2 A computer initially cost $3000 but depreciates at a flat rate of 12% per year. How much
does the computer depreciate by each year?

3 Let V, be the value of term n in the sequence used to model linear growth or decay, and D
be the common difference.
A recurrence relation for simple interest is given by Vj = starting value and V,.,; = V,, + D.
Using this recurrence relation, term n in the sequence can be given by:
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Developing understanding

4

Find the amount of simple interest that is paid each year for the following investments.
@ $10 000 investment at 7.3% per annum.

b $16 500 investment at 3.8% per annum.

© $214 600 investment at 5.4% per annum.

The following recurrence relation can be used to model a simple-interest investment

of $10 000, paying interest at the rate of 4.5% per year.
Vo=10000, V. =V, +450
In the recurrence relation, V,, is the value of the investment after n years.

a Use the recurrence relation to find the value of the investment after 1, 2 and 3 years.
b When will the investment reach $14 500 in value?
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‘The following recurrence relation can be used to model a simple-interest investment.
Vo=8000, Vi =V, +400
In the recurrence relation, V,, is the value in dollars of the investment after n years.

a Use the recurrence relation to find the value of the investment after 1, 2 and 3 years.
b When will the investment reach $12 000 in value?

© How much was invested at the start?

d What was the interest rate?

A tractor costs $90 000 when new. Its value depreciates at a flat rate of 10% or
$9000 per year.

Let V,, be the value (in dollars) of the tractor after n years.

A recurrence relation that models the depreciating value of this tractor over time it

Vo =90000, V, =V, —9000
a Use the recurrence relation to find the value of the tractor after three years.

b The tractor will be sold after 5 years. How much will it be worth then?

© If the tractor continues to depreciate at the same rate for the rest of its life, how many years

will it take to have zero value?
d A different model of tractor costs $95 000 and depreciates at a flat rate of

12% of

original value per year. Write down a recurrence relation to model thi
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Testing understanding

13 Bruce invests a certain amount of money and receives $459 each year in simple interest.
After 5 years, Bruce has $10 795 including the initial amount and 5 years of interest.
Determine how much Bruce initially invested.
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Building understanding
1 Simplify the following fractions.

3 81 27 4
25 b3 % 4
2 Calculate the ratio between the first two numbers in the following geometric sequences.
a 4,8,16,32, ...
b 1,3,9,27

d 48,24,12,6,...

3 Decide if the following sequences are arithmetic or geometric.
a 2,4,68,...
b 1.4,16,64,...
© 729,243,81,27, ...
d 100,95,90, 85,




image29.png
Developing understanding
4 Find the common ratio for each of the following geometric sequences.
a 3,612,24,...
b 64,16,4,1,...
© 6,30, 150,750, ...
d 2,832,128,
e 32,16.8.4,...
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Identify which of the following sequences are geometric. Give the common ratio for each
sequence that is geometric.

a 4,8,16,32,.

b 1,3,9,27,

© 5,10,15,20, .

d 5,15,45,135, ...

e 24,12,6,3, ...
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Find the missing terms in each of these geometric sequences.
a 7,14,28,00...
b 3,15,75,0.00,...
c 412,000,324
d 000,20, 40, 80.
e

f

2,032,128,0...
3,00,27,00,243,729, ..

Use your CAS calculator to generate each sequence, and find 7, the sixth term.

a 7,35175,...
b 3,18, 108,
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12 Consider the geometric sequence 10 000, 12 000, 14 400, 17 280, ...
a Calculate the ratio between the first two numbers of the sequence.
b Calculate the ratio between 7> and 1, and between 73 and 12.
© State the percentage increase between fo and ;.
d Use the percentage increase (found in ¢) or the common ratio (found in part a or b)
to calculate the next term.

Testing understanding

13 A sequence is generated from the recurrence relation Vo = 500, V,..; = 0.4V, = 5.
a Use your CAS calculator to generate the first five terms of the sequence.
b Identify whether the sequence is arithmetic or geometric or neither.
© Explain why a term greater than 800 will never occur in the sequence.

d How many iterations are required to generate the first negative term?
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Building understanding
1 Give the value of a and R in each of the following geometric sequences.
a 2,6,18,54....
b 5,20,80,320....
© 5,10,20,40,...
d 3,12,48,192,...

2 For each of the geometric sequences in Question 1, use the value of a and R that you found
and the rule: 1, = R" X 1o, to find the value of fs.

3 For the recurrence relation: fo = 6, 1,,; = 2 X 1,,, complete the blanks using the rule:
1, = R" X 1y, to find the value of #;, 1>, 15 and tz.

n=R'xtg=2'x6=2x6=12
H=RX1=2"X6=...
B=RXh=2"X6=...
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Developing understanding
4 a Generate and graph the first five terms of the sequence defined by the recurrence relation:
n=2 1 =26, forn=0,1,2.3,...
b Calculate the value of t19.

5 a Generate and graph the first five terms of the sequence defined by the recurrence relation:
=3 tas1 = 2t forn=0,1,2,3,...
b Calculate the value of #,.

6 a Generate and graph the first five terms of the sequence defined by the recurrence relation:
=4 tas1 =3ty forn=0,1,2,3,...
b Calculate the value of t19.
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10 Use your CAS calculator to find 13 for each of the following recurrence relations:

a =6 tas1 =2, forn=0,1,2,3,...
b =4, taer = 31, forn=0,1,2,3

© 1, =2000, tyer = 0.58, forn=0,1,2,3,.
d 1, =10000, 1, =051, forn=01,23,..

11 Find 1y in a geometric sequence that starts at 4 and has a common ratio of 2.

12 The first term in a geometric sequence is 5 and has a common ratio of 2. Find t;y.
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Testing understanding

14 A piece of paper had an area of Im?. It was cut in half each day with one half thrown away
and the other half retained for the next day. What was the area of the paper that was retained
at the end of the 7th day, in m>?
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Building understanding
1 Determine which of the following recurrence relations model geometric growth, geometric
decay or neither.

a V=5, Vaer = 4V, forn=0,1,2.3,...
1

b Vo=30,  Via=3Va forn=0,1,2,3,...

c V=2, Vi =Va=2  forn=0,1,23,...

d v

00, Vyq=V,+10 forn=0,1,23,
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2 The following recurrence relation is used to model a compound interest investment.
Vo = 5000, Va1 = 105V, forn=0,1,2,3,...

‘where V,, is the value of the investment after n years.

a State the amount of money that is initially invested.
b State the annual interest rate that is applied to the investment.
© State the value of the investment after 1 year.

3 The following recurrence relation is used to model balance-reducing depreciation on an asset.
Vo = 40 000, Va1 = 0.9V, forn=0,1,2,3,...
where V, is the value of the asset after n years.
a State the initial value of the asset.

b State the annual percentage depreciation of the asset.
© State the value of the asset after 1 year.

4 Consider an investment with an interest rate of 4.5% per annum. Calculate the interest rate
for the compounding period if interest is compounded:

a quarterly b monthly
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Developing understanding
5 The following recurrence relation can be used to model a compound interest investment
of $10 000, paying interest at the rate of 4.5% per year.
Vo=10000, Vi = 1045V,

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

a Use the recurrence relation to find the value of the investment after 1, 2 and 3 years. Round
your answers to the nearest cent.

b When will the value of the investment first exceed $12 000 in value?
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The following recurrence relation can be used to model a compound interest investment.
Vo =8000, V. = 1075V,

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

a How much was invested at the start?

b Use the recurrence relation to determine when the value of the investment first exceeds

$10 000.

‘© What was the annual interest rate?
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10

Simon invests $80 000 with a bank. He will be paid interest at the rate of 6% per year,
compounding monthly.

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

a Determine the monthly interest rate.

b Write a recurrence relation to model Simon’s investment.

© Use the recurrence relation to find the value of the investment after 1, 2 and 3 months.

A tractor costs $90 000 when new. Its value depreciates at a reducing-balance rate of 15%
per year.

Let V,, be the value (in dollars) of the tractor after n years.

A recurrence relation that models the depreciating value of this tractor over time is:

Vo =90000, Vi1 =085V,

@ Use the recurrence relation to find the value of the tractor at the end of each year for the
first five years. Round your answers to the nearest cent.

b The tractor will be sold after 8 years. How much will it be worth then? Round your answer
to the nearest cent.
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Testing understanding

13 Jackson has $20 000 to invest at the bank for 5 years. The bank offers a number of investment
options.
A Jackson can invest his money and receive 7% simple interest per annum.
B Jackson can invest his money and receive 6.5% interest per annum, compounded each year.
© Jackson can invest his money and receive 6% interest per annum, compounded each month.

Determine which of these options gives Jackson the largest value at the end of five years, and
‘how much interest he will earn from this option.
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Building understanding
1 Consider the following recurrence relation.
=35, the1 = 31, forn=0,1,2,3,...
Find the value of:

an bn c it dn

2 Use the rule to find the value of Vi = R*Vp.
a Vo=5Vu1 =3V, b Vo =10,Vai =2Vy
€ Vo=1,V, =05V, d Vg =200,V,, =025V,
3 For the following recurrence relation:
Vo=5000,  Vu =105V,  forn=0,1,2.3,...,
use the rule: V,, = R" x Vj, to find the following to two decimal places.
a Vs b Vi € Vip
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Developing understanding

4

The following recurrence relation can be used to model a compound-interest investment:
Vo = 10000, V,,.; = 1.1V, where V, is the value of the investment after n years.

a How much money was initially invested?
b What was the annual interest rate for this investment?

© Write down a rule for the value of the investment after n years.
d Use the rule to find Vs, giving your answer to the nearest dollar.

@ What does your answer to part d tell you?
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The following recurrence relation can be used to model reducing-balance depreciation
of acar: Vo = 18 500, Vyis1 = 0.9V, where V,, is the value of the car after n years.

a How much was the car initially worth?

b What was the annual interest percentage depreciation?

© Write down a rule for the value of the car after n years.

d Usc the rule to find Vs, giving your answer to the ncarest dollar.

© What does your answer to part d tell you?
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The following recurrence relation can be used to model a loan with compound interest:
Vo = 520 000, V,.,; = 0.9965V,,, where V, is the value of the investment after n months.
a How much money was initially borrowed?

b What was the monthly interest rate for this loan?

© Write down a rule for the value of the loan after n months.

d Use the rule to find Ve, giving your answer to the nearest dollar.

© What does your answer to part d tell you?
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A principal value of $10 000 is invested in an account earning compound interest at the rate
of 4.5% per annum. The rule for the value of the investment after n years, V,,, is shown below.

V, = 1.045" x 10 000
Find the value of the investment after 5 years to the nearest cent.
Find the amount of interest earned after 5 years to the nearest cent.

Find the amount of interest earned in the fifth year to the nearest cent.

a0 T

Let I, be the value of the investment after n months, when the investment compounds
‘monthly instead of yearly. Write down a rule for the value of the investment after n months.

Use this rule to find the value of the investment after 5 years (60 months) to the nearest cent.
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11 A commercial printing machine was purchased (new) for $24 000. It depreciates in value at a

rate of 9.5% per year, using a reducing-balance depreciation method. Let V,, be the value of the
printer after n years.

a Write down a rule for the value of the printer after n years.

b Use the rule to find the value of the printer after 5 years to the nearest cent.

‘© What is the total depreciation of the printer over 5 years?
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13 Determine the amount of interest payable on the following credit card debts.
@ $2000 at an interest rate of 18.9% per annum for 52 days
b $785 at an interest rate of 24% per annum for 200 days
© $12000 at an interest rate of 22.5% per annum for 60 days
d $837 at an interest rate of 21.7% per annum for 90 days
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15  Suppose that inflation is recorded as 2.7% in 2017 and 3.5% in 2018, and that a magazine
costs $3.50 at the end of 2016. Assume that the price increases with inflation.
a What will be the price of the magazine at the end of 20177
b What will be the price of the magazine at the end of 20187
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Testing understanding

18

19

Carina invested $7500 at 6.25% per annum, compounding each year. If the investment now
amounts to $10 155.61, to the nearest cent, for how many years was it invested?

Tyson’s grandparents invested $5000 on his behalf when he was born. If it was invested at
4.75% per annum, compounding yearly, how old would Tyson be when the investment first
exceeds $20 0007
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Multiple-choice questions

1 Inthe sequence: 1,4, 7,10, 13, ... the next term is
Al B 4 cs D13 E 16

2 Which of the following is an arithmetic sequence?
A 2,48, B 2,618, ... C 2,4,6,... D 2,3,5,... E 2,4,7,...

3 Inthe sequence: 27, 19, 11,3, .... the value of the common difference, D, is
A -24 B -8 c -5 D3 E 38

4 In the sequence given by the recurrence relation: fo = 63, .1 = f, — 7; what is the value of ;57
A -42 B 35 c 15 D 161 E 168
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‘A new boat is purchased for $110 000 with a loan. The loan is to be repaid with simple interest
of 4.6% per annum. The total amount to be repaid after three years is

A $5060 B $15180 © $110 000 D $120 120 E $125 180

Which of the following is a geometric sequence?
A248... B2610.. C246.. D235... E247..

In the sequence: 27,9, 3, 1, ... the value of the common ratio, R, is

A -18 B -3 c3 D% E 18

In the sequence given by the recurrence relation: fo = 10 000, 1,4, = 0.2,; what is the
value of g?

A 0.0256 B 0128 © 2000 D 20000 E 2560000

The following recurrence relation can be used to model a compound-interest investment
of $12 000 at the rate of 6% per annum. Vo = 12 000, V,.,, = 1.06 X V,,. The value of the
investment after 3 years, to the nearest cent, is

A $2.59 B $2160 C $2292.19 D $14292.19  E $14292.20
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10 Anew car is purchased for $135 000 with a loan. The loan is to be repaid with compound
interest of 12.5% per annum. The total interest paid in the first three years, to the nearest cent,
is

A $16 875.00 B $21357.42 C $59625.00 D $57216.80 £ $192216.80
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Building understanding

1 Fill in the boxes for the following sequences.

a 2,5011,0...
b 1,3,9.0081,...

2 State the starting value, and determine the rule in the following sequences.
a 10,8,6,4,2,0,-2,...
b ad.g jom....

3 Consider the following sequence:
5.11,17,23,29,...
a State the starting value of the sequence.

b Determine the rule for the sequence.

¢ If the sequence were to continue according to the rule, determine the value of the
next three terms.
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Short-answer questions

1 Describe how terms are generated in each number sequence and give the next two terms.
a 2,58 11,... b 47,56,65,74, ... © 16,60, 16,60, ...
d 2,6,18,54,... @ 1000, 500, 250, 125, ...
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Given that the initial term in the sequence is #, for each sequence, state the value of the
named terms

it ts

@ 12,18,24,30, ... b 20,18,16, 14, ...
© 2,10,50,250,...

Find ty in the sequence: 7, 11, 15, 19,

The first term in an arithmetic sequence is 32 and the common difference is 11. Find 7100.

Generate and graph the first four terms in the sequence defined by
Vo=23, Vi =Vo+7

The following recurrence relation can be used to model a simple-interest investment of
$20 000, paying interest at the rate of 4% per year.

Vp=20000, Vi =V, +800
In the recurrence relation, V,, is the value of the investment after n years.

@ Use the recurrence relation to find the value of the investment after 1, 2 and 3 years.
b When will the investment reach more than $30 000?
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7 Let V, be the value (in dollars) of a printer after n years.
A recurrence relation that models the depreciating value of this printer over time is:
Vo=2000, Vi =V, -250
‘@ What was the value of the printer when it was new?
b By how much (in dollars) did the printer depreciate each year?
‘© What was the percentage flat rate of depreciation?
d After how many years will the value of the printer be $600?
© When will the printer devalue to half of its new price?

@ Generate and graph the first five terms of the geometric sequence defined by the recurrence
relation

=3, et = 20y,

9 Consider the recurrence relation given by
Vo = 1000, Vet = 0.1V,
@ Generate the first five terms of the geometric sequence defined by the recurrence relation.
b Graph the first five terms.
© Calculate the value of V.
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10 The first term in a geometric sequence is 8 and there is a common ratio of 2. Let t,, be the

term after n applications of the rule. Find f19.
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11

13

The following recurrence relation can be used to model a compound-interest investment
of $20 000, paying interest at the rate of 4% per year.

Vo=20000, V. =104V,
‘where V,, is the value of the investment after n years.

@ Use the recurrence relation to find the value of the investment after 1, 2 and 3 years.
b When will the investment reach more than $30 000?

Let V, be the value (in dollars) of a work-station after n years.

A recurrence relation that models the depreciating value of this work-station over time is:

Vo =2000, Vi =09V,

@ What was the value of the work-station when it was new?

b By how much (in dollars) did the work-station depreciate in the first year?

‘© What was the percentage flat rate depreciation?

o After how many years will the value of the work-station first be less than $6007
© When will the work-station first devalue to less than half of its new price?

A given geomeiri

sequence has a commaon ratio of 4. Tf Vs = 2048, find the recurrence:
relation for the sequenc
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Written-response questions

1 Chao wishes to buy a motor scooter which costs $4100 when new. Its value depreciates

at a flat rate of 8% per year.

@ How much does the value of the motor scooter decline each year?

b How much is the motor scooter worth after one year?

‘© How much is the motor scooter worth after two years?

d Complete the following equations, where V, is the value of the motor scooter at time 7:
Vi=Vp—...and V2 =

© Write the recurrence relation that models the depreciation of the motor scooter over time.

¥ After how many years will the value of the scooter first be less than $1000?

2 Consider the recurrence relation:
=S5, tit =t + 4.

@ Construct a table showing the term number, n, and its value, t,, for the first four terms.
b Use the table to plot the graph.
© Deseribe the graph and hence the sequence.
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3 Let V, be the value (in dollars) of a delivery van after n years.
A recurrence relation that models the flat rate depreciating value of the van over time is:
Vo=64000, V. =V, 3200
@ What was the value of the van when it was new?
b By how much (in dollars) did the van depreciate each year?
‘© What was the percentage flat rate depreciation that was applied to the van?
o After how many years will the value of the van first be less than $40 0007
© When will the van devalue to half its original price?

4 A machine is purchased for $30 000 and depreciates by $0.15 for each unit that it produces.
Let V,, be the value (in dollars) of the machine after n units are produced.
A recurrence relation that models the unit cost depreciating value of the machine is:
Vo=30000, V. =V,-0.15
2 How much is the machine worth after it produces 1000, 2000 and 3000 units?
I If the machine produces 20 000 units each year, find the value of the machine after 3 years.
© How many units will the machine need to produce before it is devalued to half of its original
price?
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5 The following recurrence relation can be used to model a compound-interest investment.
Vo=6200, Vi = 1.08V,
In the recurrence relation, V,, is the value of the investment after n years.

@ How much was initially invested?

1 What was the interest rate for the investment?

‘© What was the value of the investment after 1, 2 and 3 years, to the nearest cent?

« How much interest did the investment earn in each of the first three years? Give your
answer to the nearest cent.
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& Hugh bought a motorbike for $9200 brand new.
The bike depreciates at a reducing-balance rate of
15% per annum. Let V,, be the value of Hugh’s bike
after n years.

@ How much does the value of the motorbike
decline in the first year?

b Write down a recurrence relation to model the
value of Hugh’s motorbike after  years.

© Correct to the nearest dollar, how much is the
‘motorbike worth after five years?

d After how many years will the value of the
motorbike first be less than $50007
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& The following recurrence relation can be used to model reducing-balance depreciation of a car:
Vp=22500, V. =085V,

where V, is the value of the car after n years.

@ State the initial value of the car.

b What was the annual depreciation rate of the car?

© Write down a rule for the value of the car after n years.

d Use the rule to find Vs, giving your answer to the nearest dollar.

@ After how many years will the value of the car be less than half of its starting value?
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Developing understanding

4 Consider the following sequences, and identify their behaviour as increasing,
decreasing, constant or oscillating. Also state whether the sequence has a limiting

value.

a 444,44, b 1,1,2,35,...
1111

< 100, 10,100, 10, 100. ... d l,—i,g,—z,s,.,,

e —4,-6,-8,-10,-12,... f -20,-16,-12,-8.—4,...

5 Find the next term in each sequence.

a 3,7.11,15,... b 10,9,8,7, ...

c 1,2,1,2,... d 31,24,17,10, ...

e 16,24, 32,40, f-2,0,2,-2,0,
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Find the next term in each sequence.
a 4,8,16,32,... b 48,24,12,6, ... c 1,3,9,.27,...
d 243,81,27,9, ... e 1000, 500,250, 125,... f 2,6,18,54,...

Find the next term in each sequence.

a January, February, ... b aceg,... LN AN N
d =2, e Monday, Tuesday, ... f1,-.
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Describe how terms are generated in each number sequence, and give the next two
terms.

a 5.8 11,14,... b 19,28,37,46,... c© 38,34,30,26,...

d 66,58,50,42,... e 3,6,12,24,... f4,12,36,108, ...

g 128,64,32, 16, ... h 3,-6,12,-24, ... i1,2,3,5....





