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Section A: Recap-
Sub-Section: Sequences
WA e/
Sequences

bx
(- rm

¥ Definition: A sequence is an ordered list of numbers following a certain pattern.

> It isaM&ofmeurder e
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Question 1
The sequence is defined by t,, = 3" + 1. Identify the term number for which t,, equals 10,
r
7
3 +|= 10
" =1
aA =T
€, =w
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) ~ QO
Sub-Section: Recurrence Relations L]

What if we define the term t,, with respect to the previous term (t,_,)7 '

Recurrence Relations
¥ Definition:

G Arecurrence relation is when we define a term (t,,), in terms of the previous one (t,_;)-

-
G Recurrence relations generate sequences of the form:

tn :f(trr—I)WhErE'£1 =a

Or

tn 11 = f(tn) Wher

G It must always include a i W
\_/

Question 2

Consider the following recurrence relation:

ty=4t, =1 ;=3

State the value of t5.
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Sub-Section: Introduction to-Series

What does the word “series” mean?

[
Q
o

n

Series
¥ Definition:

G Aserles is the sum of the first n terms of a sequence.

n
Sp= Z t;
i=1

2

Question 3

Consider the sequence given by t, = Zn 4 4.

4
54 = Z_ &,
ez |

Evaluate S,.

= él 4'{‘1 +-é3 ‘y.édr

= (1ra) +(1r4) ¥ (g4r) 4 ( gre)
= 26
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G Where d is the common difference, and a is the first term.

Question 4

ar sl ed to
ta

VCE Specialist Mathematics ¥z

o
Q
Sub-Section: Introduction to Arithmetic Sequence [ ]
Arithmetic S
a, a+d, a+ 2d, a+3d
¥ Definition:
L
@ An arithmetic sequence is one where the common difference is added
next term.

Consider the arithmetic sequence defined by t,, = 4n — 3.

Identify the common difference, first term and the 8 term,
a= t= |

d= 4

(l

b, = 3275 =M

NOTE: Read the questiol

refully. Sometimes, they expand the n — 1 factor to confuse you.
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Sub-Section: Arithmetic Recurrence Relation

What about recurrence relations for arithmetic sequence?

VCE Specialist Mathematics ¥z

[

n

Formula: Recurrence Relation for Arithmetic Sequence

t, =t,_4 +dwheret; = a

Question 5

Consider the following n'®

term rule for the arithmetic sequence:

t, =3 +2n
Find the recurrence relation which corresponds to it

641’( = bn £

U/lwe (31 =5
L = I

Space for Personal Notes
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o
@
Sub-Section: Arithmetic Mean [ ]
The Arithmetic Mean
» Definition:
a+b
Arithmetic Mean of aand b = 2

NOTE: The arithmetic mean is the same as the so-called "normal average”.

Space for Personal Notes
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Q
Sub-Section: Arithmetic Series L]
Arithmetic Series (F )
¥ Use the following formula, if we know the first term, last term and number of terms.
n
Su = E (a + ”
[t2+%.-- t 979

G Where n = number of terms, a = first term and [ = last term.

G % can be thought of as the Vssidper 0_‘£ W"

G a+ [ can be thought of as the g Q& cat PW"
Question 6
Consider the arithmetic sequence with &, = 2 and 1, = 26,
Find . 7

é = — % (Q\ + 7--6 )
1 X
s’ 2
— — X 9\'% L
- /t6
Space for Personal Notes
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~

Now;, let'’s generalise it for all arithmetic sequences!

Arithmetic Series (Form 2)

¥ Use the following formula, if we know the first term, common difference and number of terms,
mn
S, = E(Za +dn-1))

G Where n = number of terms, a = first term and d = common difference.

tion 7
Question —2 = -2_
Consider the arithmetic sequence with t,, = 5n- 7, ad = 5
Find 5.
SM12 [1.4] - Sequence and Series Exam Skills - Workbook ‘ 9
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BD
Sub-Section: Geometric Sequence ol

Now, let’s consider another type of sequence. “Geometric” sequences. '

¥ Definition:

G A Geometric sequence is one where we keep multiplying or dividing by the common ratio to get
the next term.
t, = ar®™!

& Where r is the commaon ratio, and a is the first term.

NOTE: Geometric sequence is an exponentiall

Question 8

Consider the geometric sequence defined by ¢, = 2+ (3)™.

Identify the common ratio, first term and the 3™ term.
a =t = 6

1\

2 Q.;: g4

NOTE: Read the question carefully. Sometimes, they expand the n — 1 power to confuse you!
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BD
Sub-Section: Geometric Recurrence Relation ®

What about recurrence relations for geometric sequence? .

t, =t, 1 Xrwheret; =a

Question 9

Consider the following n'™ term rule for the geometric sequence:
th=3- an-=1

Find the recurrence relation which corresponds to it.

[L—;ﬁ/ r—;l/

6“/*! — b X7

(e i
-y

ta = oy X

Space for Personal Notes
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BD

Sub-Section: Geometric Mean ol

How do we find a geometric term between two other geometric terms? '

The Geomedtric Mean

¥ Definition: The geometric mean of two numbers a and b is the geometric term in between a and b.
a vVab b

Geometric Mean of a and b = Vab

TIP: Remember the similarity! =
¥ Arithmetic Mean: We add the two and divide by 2.

» Geometric Mean: We multiply the two and square root.

Question 10

a. Find the geometric mean of 5 and 45.

vl prye

=15

S x3%=¢5

b. Explain in words why 15 being a geometric mean makes sense,
x%
ﬂ —
z ) 44
*5

SM12 [1.4] - Sequence and Series Exam Skills - Workbook ‘.‘I 2
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Sub-Section: Geometric Series
G ic Seri
¥ Definition: The sum of the first n geometric terms is given by:
a(rt—1)
n - r— 1

¥ Where n = number of terms, a = first term and r = comman ratio,

VCE Specialist Mathematics 1z
o
QO
L]

Question 11

n

Consider the geometric sequence with ¢, = 6+ (%) .
/R i
/\_

3((‘;364\ B

—_—

Find 5.

0o

<R
R

\

Z

3
%E(* cs
=
32 3a

Space for Personal Notes
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Sub-Section: Infinite Geometric Series
The Infinite G ic Seri

¥ Definition: The sum of infinitely many geometric terms is given by: }L

Y,
G IMPORTANT:Only works when —1 < r < 1. k"‘/‘\

Question 12

VCE Specialist Mathematics ¥z

o
@

Identify the first term, common ratio and hence, find the sum of the infinite series,

%1 2
/\; 4 8
(4
a= |
r - 77/5
So.a/ - I- % = X<
3w

NOTE: The common ratio must be between —1 and 1 for an infinite series to be a finite number.

SM12 [1.4] - Sequence and Series Exam Skills - Workbook
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Section B: Sequences & Series Exam Skills

Sub-Section: Find Arithmetic Sequence .l

s A

» We can simply take a simultaneous equation approach.

¥ Oruse the formula: cornmont ”(‘%"""@

by — 4
k—1

g@
Discussion: What does the above formula look like? # ﬁ

Question 13 Walkthrough,

=d,wherek > 1
/

6, = a+din)
Define the arithmetic sequence in terms of n if t; = 10 and t,, = 43. n

/\ r ,0=a+20(,~@
4,5’”7 :0{
a57e

et - 47 = a+ o — (3

?ﬁ:d} A= @’@

1]

é/{ - a 4—6[04—/)

10 = a +d () ’
o = a,k@) a=4

\

SM12 [1.4] - Sequence and Series Exam Skills - Workbook ‘.‘I 5
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Active Recall: Common Difference Formula.
bp_‘ é{

d= /bé ,where k > 1

Question 14

Define the arithmetic sequence in terms of n if't; = 10 and tzp = —44.

énz a +0(['z—/>
/’7

é": v (;/l:&‘ éa.o:"f"f (425‘9)

10’:44(’07 44 = a1l — (&)
b d=-8 ik O

1417{«;/%4 IO:Q"’S

ﬁ’% a=1%
S 5(445

Space for Personal Notes

<
https://www.youtube.com/embed/7rnwlIEjH2HI

/

/)

/

SM12 [1.4] - Sequence and Series Exam Skills - Workbook ‘.‘I 6

SM12 Tues 6.45 Page 16



https://www.youtube.com/embed/7rnwIEjH2HI

G“ONTOUREDUCATlON VCE Specialist Mathematics %

Sub-Section: Find Geometric Sequence

Now, Geometric Sequence!

n

Finding G i

¥ e can simply take a simultaneous equation approach.

¥ Oruse the formula:

r*! where k > 1

———
==
p
I

[
Q
o

Question 15 Walkthrough,

Define the geometric sequence in terms of n if £y = 12 and t; = 96.
b, =76
g
94 = e 1

G, =\

o =

\

12 ‘ta(_/

D=
F2= 8
S~ =T 6,,_=$7‘7~

éu/é /=1 Jm/'o@

a=5%

SM12 [1.4] - Sequence and Series Exam Skills - Workbook
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Active Recall: Common Ratio Formula.

r=

VCE Specialist Mathematics ¥z

where k > 1

v

Question 16

Define the geometric sequence in terms of n il t;

&~
p

\
Ay

tg

2.
@ &

)
w|P
|
)

%

2 2
—Eandts = o

t%_—_@

71—\

7

I

— i
ﬁég = r @a=1
g BNCY - —
Lxg - 2 =\
372 r | & —QX(’:&)
=77 =>r=735 |\

Space for Personal Notes
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Section C: Exam 1 (20 Marks)

Question 1 (4 marks)
Consider the arithmetic sequence t, = t,_; +3andt; = 4.
a. Find typ. (1 mark)

/S )
6,7 4 &,=7 Xty

bu =2 ¥ (n-0d

bio = 4 1t 94xy =53]

b. Find the arithmetic mean of t; and tyg. (1 mark)

b= 31 (pev qn-)

by = 4+23x3=13

Mean = 3»)—%:5_ = LA

¢. Find the value of x if the arithmetic mean of t5 and £, is 49, (2 marks)

te = 4+h=16

bs2be — g, =% €x=€2
ot (u-A

41 (z-1)> =42

(1) = 73

x| T *6
2r=217

SM12 [1.4] - Sequence and Series Exam Skills - Workbook

SM12 Tues 6.45 Page 19



G“ONTOUREDUCATlON VCE Specialist Mathematics %

Question 2 (4 marks)
It is known that two terms in a geometric sequence are t; = 12 and t5 = 96.

a, Find the value of r, (2 marks) n—I
tu=ar

b, = 1T bs =964

() awr =1 @ar‘* =76

(—9——:|

=g

~ = =

b. Hence, find ¢, terms of n. (| mark)

Subh =L o (P

Lda=12 o=
c. Find the geometric mean of t; and t5. (1 mark) e , & ==

bu = 6XCZ,)L =24

Space for Personal Notes
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Question 3 (5 marks)

_ 2
=6
Consider the following recursive relation: /
here t, =6
a. Define ¢, in terms of 7. (2 marks) '
C x%y o gt
net~
Fer )
y]__
z
bns 66X C’3>
"
b. Find Sy. (2 marks) _ P _ alr"-1)
Ey= b tuwt, <
= |
— \ g I\
6 + 5+ %

SM12 [1.4] - Sequence and Series Exam Skills - Workbook
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6
¢. Find §,,. (1 mark) a _
S, - F5 T T
P [—7 |— %
&
= l/_5 =(%
Question 4 (4 marks)

Consider the arithmetic sequence with t; = 3 and'm =15,

t
a. Find the rule for the sequence in the form t, = a + (n — 1)d. (2 marks)

tn = ar(a-)ot

Vs grudiont Joenaln
— 7 I

15-73% TZ \

A= - = 4 = > /)
Vg the fot 6o=3 [ La--aralu-t)

2= a+ 54 \,

2= a +£/5 K

@ =-17 \

-
SM12 [1.4] - Sequence and Series Exam Skills - Workbook ‘.22
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b. Find the values of £;5 and 5, 5. (2 marks)

e

L= -y it(s) = 30

7~
46 = 5 (artln-)) 2
= %'(u-rré\) €=
= 2 (-nrw)
5

Question 5 (3 marks)

L . 3
The sum of the first 4 terms of a geometric is 10 times the sum of the first 2 terms and £, = -

n
Find a rule for the series t,,. 54 — —Q’CL;IL_
—_—
F/,
~4-1
54 = 1052 | T
z
r~ =l
S4 _ N N
—— =10 ( rZn)(r1)
62_ - = (0
L
a_
- alr ) =
— = (D = 2
— .
a( -1 ) (req _,W)
s <« . 4 V
~ 1 54.:'031
g 72~
SM12 [1.4] - Sequence and Series Exam Skills - Workbook e
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Section D: Tech Active Exam Skills
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Calculator Commands: Generating sequences

» Ti-Nspire » Mathematica
@ seq() and segn() & Table[] and
functions: RecurrenceTable[]
commands.
seq(Expr, Var, Low, High [, Step]) & E.g Find the first 10 terms
of the sequence t, = 2n +
seqniExpr, )|, ListONRATerms [, ntax [, 5.

Table[Zn«5, {n, 1, 18)]

Must use seqn for

R 7,9,11,13, 15, 17, 19, 21, 23, 35
FECUrsIVe Sequences.

@ Eg Find the first 10 G Eg. Find the first 5 terms
terms of the sequence of the sequence t,, = t,_; +
ty=2n+5. 3 where

=2

@ Find the first 5 terms of
WecurrescaTable] [£[e] wtie-1] + 3, $[1] w2}, £, 0n, 1, 331
the sequence t, = 1,5, 0 11,
tp—y + 3 wheret, = 2,

@ NOTE:Must use the
variables u and n for
this function.

SM12 [1.4] - Sequence and Series Exam Skills - Workbook

» Casio Classpad

G Go to Sequences from
the Menu.

G Pick between
Recursive or Explicit
sequence definition.

@ Change sequence range
using:

G E.g. Find the first
10 terms of the
sequence t, = 2Zn + 5.

| Bmcaraive] Exslicit
W +
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@ E.g. Find the first
5 terms of the
Sequence t, = t,_, + 3
wheret; = 2.

Recursive| Explicit |
[ PR

Calculator Commands: Calculating sums

»  Ti-Nspire » Mathematica » (Casio Classpad
G Use the big Sigma found. G Use the Sum[] command. € Find the big Sigma under
] Math2.
. & Eg. Calculate the sum of &  Eg. Calculate the sum of
the first 5 terms of the the first 5 terms of the
sequence t, = 2n+3. sequence t, = 2n + 3,
G Eg C_alculate the sum of - Sum{zne3, (o 1, 511 £ s
the first 5 terms of the R =1 )
sequence t, = 2n + 3. . o
et [ Line| 9 | vm | n | »
s “ ith2 @ T em e | | w
Zi.\ s weid (Ca | Zo| &1 Ly
vl ™ |t | ] 1o il
Space for Personal Notes
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Section E: Exam 2 (19 Marks)

Question 6 {1 mark)
Write an equation for the n'® term of the given arithmetic sequence.
2,71217,..
,&u,,=5n—2 r'\/ te=2
B\ a, =6m+1
_ &=

C. a, = 5n-3

b\an =Tn—-=5

Question 7 (1 mark)

A tennis ball is dropped from a height of 10 metres. After the ball hits the floor, it rebounds to 80% of its previous
height.

How high will the ball rebound after its third bounce? Round to tha,nearest tenth of a metre.
s
i

@5.1 metres _ e
Py,
K

B. 6.4 metres

C. 4.8 metres -

D. 3.2 metres

Question 8 {1 mark)
Write an equation for the n'™® term of the given gcum;:t:i%scqucncc.
x

N
3927....ay

@ |

6 ) = 3
Epor
o3
D\ 9(3)n1
SM12 [1.4] - Sequence and Series Exam Skills - Workbook ‘25
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Question 9 (1 mark)

A sequence is generated by the rule £, = 2t,, + 5, for n € M. If the third term of the sequence is 15, then the
first term is: L s = [
ty‘_ = _—
A. 10 =
15 - S
B. 5 ¢ o= = = S
* 2

@ S - 5 -

D. -5

Question 10 (1 mark) @ = llo %

=
Consider the sequence 10,5,2.5,.... Let 5, be the sum of the first n terms of the sequence.

S — 54 15 equal to: @ - C/\' 4 \ )
—_— = .

| = ~—=

Question 11 (1 mark)

For the arithmetic sequence —12, -9, —6,..., where t; = — 12, there is an n such that t,,_), + t,,,; = 0 forall
k € B, What is the value of n?

T 7 4('“

A2 _ _ & )
_|’L/ ~ Ql G ?7 ;) ,
> .~
C. 6
D. 4
SM12 [1.4] - Sequence and Series Exam Skills - Workbook ‘2?

SM12 Tues 6.45 Page 27




G“ONTOUREDUCATlON VCE Specialist Mathematics %

Question 12 (1 mark)

Find the sum of all numbers divisible by 7 between 200 and 600 inclusive. 7

A, 23503 Lu 20 l/c(,,/ w’b 6 - /.Q_ (2—6{. é CVL-/,)
7

B. 22665

[ C.)22743

D. 28620

57.1429

d=7

Question 13 (6 marks)

In the year 2002, a shop sold 120 computers. Each following year, the shop sells 20 more computers than the vear
before, forming an arithmetic sequence, 120, 140, 160,....

a. Find how many computers the shop sold in 2010. (1 mark)

b. Calculate the total number of computers sold by the shop from 2002 to 2015 inclusive. (2 marks)

SM12 [1.4] - Sequence and Series Exam Skills - Workbook '.28
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In the year 2002, the selling price of each computer was $1260. The selling price falls by $30 each year forming
an arithmetic sequence, 1260, 1230,1200,...

¢. Ina particular year, the selling price of each computer in dollars was equal to three times the number of
computers sold in the shop that year, Find the year in which this occurred. (3 marks)

Space for Personal Notes
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Question 14 (6 marks)

Jacob runs a farm where he keeps chickens. He plans to increase the number of chickens he has each year. The
number of chickens on the farm will form a geometric sequence with a common ratio of 1.5 (where any non-
integer result is rounded up to the nearest integer). Jacob initially has 12 chickens on the farm (year (),

a.

i.  Write an expression that can be used to predict the number of chickens on the farm after n years. (1 mark)

ii. How many chickens will be on the farm after 2 years? (1 mark)

iii. After how many whole years will the number of chickens exceed 2007 (I mark)

b. Let C, be the number of chickens on the farm after n years. Write a recursive equation in terms of C,,,, and
€y, that can be used to predict the number of chickens on the farm after n years. (1 mark)

SM12 [1.4] - Sequence and Series Exam Skills - Workbook ‘.30
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Jacob also has some ducks on the farm,
¢. The following are more realistic models for the number of chickens () and ducks (D) on Jacob's farm after
1 years:
Cpyr = 140, = 5,0, = 24
and
Dypyy = 18D, —7.Dy =10
Find the number of years it will be before the number of ducks on the farm first exceeds the number of
chickens on the farm. (2 marks)
Space for Personal Notes
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1-on-1 Maths Consults

What Are 1-on-1 Maths Consults? "

¥ Individual 30-minute consultations via Zoom with a Contour tutor, where you can ask questions,
clarify doubts, get tips, advice, and support in a one-on-one format,

» Complimentary (ves, entirely free) with your Contour enrolment (as long as you're enrolled in a Maths
subject at Contour). You can book up to a week in advance.

SAVE THE LINK. AND MAKE THE MOST OF THIS (FREE) SERVICE!

Booking Link
bit.ly/maths-consults

.
sessss setsee
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