Lesson 2: Arithmetic Sequences
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Class Ex. #1

Arithmetic Sequences Lesson #2:
Arithmetic sequences
95.6\:\-

Arithmetic Sequence

An arithmetic sequence is a sequence in which each term is formed from the preceding term
by adding a constant (positive or negative).

“:\ 12tz by
Complete the following for the sequence 7, 10, 13, 16, ... .

* Each term is determined by adding o) to the previous term.

« Calculate the differences: 1, —t; = > ti—t) = 2 ty—ty = S
o-3 2-to o\
Notice that there is a comman difference between successive terms.
S

The common difference in this example is

Finding a Common Difference

To find a common difference in an arithmetic sequence, we can subtract any term from the
term after it.
For example 1, —t; = common difference, or

t5 — t, = common difference, etc.

common difference =17, — ¢

n—1

Consider the sequence 16, 13, 10,7, ... . ‘tL’ t {6’ t"—
. : —3 = |3-l6 =19-13>
The common difference in the sequence is 5’3 . = ~2 = -2

Y@xwe D decreasing 0 Velur

For each of the following : ,
+ Determine which sequences are arithmetic— & co™M™e™ dffoence musk ewsk

* Find the common difference for those sequences which are arithmetic .
111 1

a) 2,4,6,?, . b) 2;;.‘&_,3& c) —lfJ, -4,2,8, .. d) %8,\;6\,;2.
Oy xy x%_ %-\i onthwedy ¢ 2 X2 2

Covnon dR:2 Ok oritmane. Common [ =6 0D oritmanexi

In an arithmetic sequence we often use the following terminology.

The first term in an arithmetic sequence is represented by #;, or a, and
the common difference is represented by d.
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m State the values on@n the following sequences:
' i) -8,2,12,22,.. ii) 15,10,5,0....
o= - az= |5
d=lo d=-5

Investigation Investigating the Formula for the General Term

of an Arithmetic Sequence
Consider the sequence 2, 12,22,32,42 ....

a) State the following
h=2 nh=\22 B=22 1, =32 r5=H‘2. a= 2 d= lo

b) Complete the following pattern which describes each term in the sequence in terms of
the first term, a, and the common difference, d.

11= 2 .{1= a
= 241i(10)=12 th= a+(1)d
= 2+2(10)=22 = a+2d

= L+d(=2z2 = QA DA
= 2 +u()=U2 5= atyd
ty = Z Al lq(\o) =2‘q?) I3y = (0} '\'loté

n= 2L ¥ (-0 | h= ot ((\—\\Ek

The Formula for the General Term of an Arithmetic Sequence

The formula for the general term of an arithmetic sequence is

t,=4+(n—-1)d or t,=ac+(n-1)d

where, 1, is the general term of the arithmetic sequence
a=1,,is the first term
d is the common difference
n is the position of the term in the sequence

o @ The general arithmetic sequence is a,a+d,a+2d,a+3d,...a+(n—1)d.
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Consider the arithmetic sequence —6,—1,4,9, /-t,\ oQ=-L
a) Determine the formula for the general tern of the sequence. é S

‘tr\ o X (,(\-\ é
tnz -6+ (n-\ks)
tn: 6150-5

Laz SN -\

\

)

b) Determine the value of therm of the sequence.
tie = 802 -1\ s
112 -\
{22 4Aa

. Nz -
Find the nmumber of terias in the arithmetic sequence 3,-1,-5, ... a=3

Ctassl';x.#s
tnz a r (- d -4
WY = Dy (REDCW) o= -\
-\ = BH-UnrR o =7
\*_.?"_Z"LV‘ “here o B\ toS
-19M é&\ N e sequunce
N\= S\

Complete Assignment Questions #1 - #9

Arithmetic Means

The terms placed between two non-consecutive terms of an arithmetic sequence are called
arithmetic means. For example, in the sequence 5, 10, 15,20, the numbers 10 and 15 are
arithmetic means between 5 and 20. In order to determine arithmetic means between two
given terms, it is helpful to think of the two given terms as the first and last terms of a

sequence.

Class Ex. #6 Place lhrc_@:bunﬂm@c megHs between —4 and 8.

R 3
Lt\_)z.J_ \_))_&;);'_S- \’2% T\Ma S osithmed . Meons
4d rd  Ad +d o _\' 2 o~d S.

_7;6 x Kd -z
d=>
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Class Ex. #7
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Class Ex. #8

520 Arithmetic Sequences Lesson #2: Arithmetic Sequences

Solving Sequence Problems Where Both “a” and “d” are Unknown

. t\ "'.L {&
Consider the sequence x+2,3x—1,2x+ 1.

a) Determine the value of x such that x+2,3x—1,and 2x+ 1 form an arithmetic sequence.

A= 1. — &, ond  Jd=ta-t, %:5

t'l-’{\ = ‘tb"‘tl =

(&'\c~\3@3—) = (1&*\\@—\) 1: S

Zh-\ —H—D T Q| —Fkh | >

e DY =2
b) Determine the numerical value of the three terms.
—t\mé.*c.?é’; {zr-&’x,;\ -h=_~,=Q:xs*\ %’L‘»%}
s_g\d;\-\v-—s -._Z"Z(_—z\‘\ ‘2‘-(33'\\ . .

=

‘o2 =2

S = - : P >
The next tw3 class examples show two different ways of solvmgﬁe same problem.
Class Example #8 uses arithmetic means, and Class Example #9 uses a system of linear
equations.

The third and eighth terms of an arithmetic sequence are 12 and —18, respectively.
a) Use arithmetic means to deterq]ine the fifth term of the sequence.

f o -2 -
2 15, & [E] 6 2 e
Ad QW W @
s

Sd=-z>
d=-6
b) State the first term, @, and the common difference, d, of the sequence.
=24 3=-6

te— 1t
_«J Complete the following: ;_33 = -

fg—1ty

&y Write 3 and fg in terms of a and d and prove that g_3 = d.

A Suggest a formula for finding the common difference of a sequence if you are
given the value of the p™ term and the ¢" term.
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Class Ex.#9 | The third and eighth terms of an arithmetic sequence are 12 and —18, respectively.
Use a system of linear equatians to determine the values of the first term and the common
difference. Hence, determine the fifth term of the sequence.

'tb = \3—- 't% < —\%
laz ot (PN ts= x(®N @ Fna 4s

a2 1L padd s 1% g = Mx (BVC6)
) = M +U(-6)
@&\\k \o.o Soringdho— @OC‘ 24:=\2 = Y =21
@*16 =& o Q(-B\:\Q—- O
~(ar23:12) o\ = \2
63::59 Q=2

Complete Assignment Questions #10 - #16

Assignment

1. For the following arithmetic sequences:
i) Determine the common difference. ii) Find the next three terms of the sequence.

a) 8,14,20, ... b) -5,7,19, .. ¢) 70,53,36,19,..

d) 7.1,42,13, .. e) e ) —2x+3y,~5x+y,-8x—y, ...

2. Ineach of the following sequences, the value of one term is given. Write the missing terms
of the sequence if the common difference is as indicated.

a) ; 0, ; 2 d=3 b) , , -3, :od=-1

c) : 1L ; cod=-2 d) , , N ,15: d=25
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