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From the first floor to the second floor, the height of the first step from the ground
is 14 cm, and the difference of the height (step height) between the two adjacent
steps is 16 cm. Answer the following questions:

(1) How many steps have you taken from step 1 to step 6?

(2) The first step is 14 cm, the second step is 30 cm, the third step is 46 cm, the
fourth step is 62 cm, the fifth step is 78 cm, and the sixth step is 94 cm.

(3) There are 12 steps from the first step to the 13th step. The 13th step is 206 cm
from the ground.
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< B39 Thisis an exploration activity about the arithmetic sequence.
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T: How many steps have you taken from step 1 to step 6?
B % Br¢3 % 372 T:Whatis the height of the fourth step?
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It can be seen from the exploration activity that the height of each step from the
ground forms a sequence. The first term a;=14
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Each term of this sequence is the previous term plus 16.

From another point of view, the subsequent term minus the previous term of this
sequence is equal to 16.

Thatis, a—a1=az—ax=as—az=as—a=-r--+" =an—an 1=16.

In this way, in a sequence, any two adjacent items have the same "difference
obtained by subtracting the previous term from the latter term," which is called
arithmetic sequences. This difference is called common difference and is usually
represented by d.

ErREAR

Definition: In an arithmetic sequence, the terms increase or decrease by a constant
value. This value is called the common difference, or d. The common difference
can be a positive or a negative value.
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Relationship between previous term and subsequent term of an arithmetic sequence

1. Asequence ai, d2, A3, A4, As, " , dn—1, An.
fap—ai=az—ax=as—az=as—ag= - =ap—an-1=d.

Then this sequence is an arithmetic sequence with common difference d.
2. In the arithmetic sequence,

common difference =subsequent term— previous term,

that is, d=an—an 1.

Common difference d can also be negative. For example, Angel took 300 dollars to
the 10 dollars store (10 dollars for each item). If she bought one, she would have
290 dollars left; If she bought two pieces, she would have 280 dollars left...

Common difference d=280—290=270—280=260—270="----- =—10.
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T: An Arithmetic Sequence is made by adding the same value each time.
BERES e 4

T: This sequence 14, 30, 46, 62, 78, 94 has a difference of 16 between each
number. Because 30 —14=46—30=...=16

The pattern is continued by adding 16 to the last number each time.
SENR

T: The value-added each time is called the "common difference."

A N
T: What is the common difference in this example? 19, 27, 35, 43

S: The common difference is 8
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T: What is the common difference in this example? 10, 8, 6, 4, 2

S: The common difference is —2

T: Why?

S: Because 8—10=6—8=...=—2

T: So, we know that the pattern is continued by subtracting two each time.
T: Therefore, the common difference could also be negative.
FELZERSBE IES DN

T: Please give me some examples of an arithmetic sequence.
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A sequence ai, az, as, as, as,"***-- ,@n-1, an
Ifa;—an=as—ax=as—ag=as—as= - =an—an 1=0d,

Then this sequence is an arithmetic sequence with common difference d.
In the arithmetic sequence,

common difference = subsequent term — previous term,

that is, d=an—an 1.
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T: How can you tell that a/this sequence is arithmetic?
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Determine if the following sequence is arithmetic. If yes, write down the common
difference of the sequence.

17,41,—2,—5—-8

In two consecutive terms, each difference is —3, so the sequence is arithmetic.

The common difference is —3.

If the common difference of the arithmetic sequence is negative, will the terms of
this sequence become smaller and smaller?
Yes.
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Each term and the common difference of the arithmetic sequence is not limited to
integers. They may also be fractions, decimals, numbers with roots, or text
symbols.

R A 22 S S FERCEE PA FobfeR 1
12 FHIZE R pIEl ABE O - (5 S IR R S 2 -

1 ,15,18,21,

2 ,3a+2b,5a—b,  ,9—7b

(1) A% d=18—15=3 H a,=15> as=21 -
al—a—d=15—3=12 >
as—as+d=21+3=24 >
Al - T E 12, 15, 18, 21, 24 -
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as=az+d= (5a—b) + (2a—3b) =7a—4b
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Fill in the appropriate numbers in the following spaces to make each sequence an
arithmetic sequence.

v _ ,15,18,21,

The common difference isd=18—15=3 and a,=15 > as=21.
So,ai=a—d=15—3=12and as=as+d=21+3=24.

Therefore, the arithmetic sequence is 12, 15, 18, 21, and 24.




B3 $ct 201-110 B ¥ 48 2 T iR ALl Ror

£4 TR %
1. 110 M~ #% 2 7 iRk A
2. 1B Maths SL Book Oxford
Chapter 6 Patterns, sequences, and series
3. Holt McDougal Larson Algebra 2
Chapter 7 Sequences and Series

4. Number Sequences - Square, Cube, and Fibonacci (mathsisfun.com)

https://www.mathsisfun.com/numberpatterns.html
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