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General formula for the nth term of an arithmetic sequence
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When walking from the first floor to the second floor of the Zigiang building
stairs, the height of each step from the ground is 14, 30, 46, 62, and 78,.... These
numbers form a sequence. First, we observe the relationship between each term, the
first term, and the common difference:
30=a,=14+1x 16 (the first term adds 1 common difference )
46=a3=14+7 x 16 (the first term adds 2 common difference )
62=as=14+3x 16 (the first term adds 3 common difference )
78=as=14+4 x 16 (the first term adds 4 common difference )
Common difference d=30—14=46—-30=62—46=78 —62="----- =16.

[ Thinking])

How many steps are needed to go from the 1st step to the 12th step?
11.
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T: There is a stairway with several steps. We found that the height of each step
from the ground is 14, 30, 46, 62, and 78. What can you observe between the
steps and the height of each step?

5% 3l

T: Let's think about the numbers 14, 30, 46, 62, and 78.

Do you agree these numbers could form a particular sequence?

FIL

T: What is the difference between 14 and 30?

S: 16.

T: What is the difference between 30 and 46?

S: Itis also 16.

ELE SN S ]

T: What did we learn in the last class?

S: Arithmetic sequence.

T: What is the definition of an arithmetic sequence?

S/T: 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.

T: Yes. Is this sequence an arithmetic sequence?

S: Yes.

T: What is the common difference between this arithmetic sequence?

S: 16.

|5
T: Now we know that this is an arithmetic sequence.

The first term is 14, and the common difference is 16.
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T: If we observe the relationship between each term, the first term, and the
common difference, what can we find?

S/T: We can find that

30=a,=14+1x 16 (the first term adds 1 common difference )
46=a3=14+2 x 16 (the first term adds 2 common difference )
62=as=14+3 x 16 (the first term adds 3 common difference )

78=as5=14+4 x 16 (the first term adds 4 common difference )
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Let the first term be a;, and the common difference be d. The relationship
between each term, the first term, and the common difference are as follows:
az=a1+ 1 xd (the first term adds 1 common difference )
as=a1+ 2 xd (the first term adds 2 common difference )
as=a1+ 3 xd (the first term adds 3 common difference )
as=a1+4 xd (the first term adds 4 common difference )

an—ai+ x d (the first term adds common difference )

[ General formula for the nth term of an arithmetic sequence )

If the first term of an arithmetic sequence is a; and the common difference is d,
the nth term isan=a1+ (n—1) d, also called the general term of an arithmetic

sequence.
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T: If I want to find the 10" term (a10), could you use a formula that can
quickly help me find the 10th term?

S/T: Because az=ai1+1 xd (azis the first term added 1 common difference )
as=a1+2 xd (asis the first term added 2 common difference )




alp=a1+ x d (aio is the first term added common difference )
So, for this stair, the height of the 10" step

ao=a1+9 x d=14+9 x 16=158

def 1 % - M LS HnE

T: We can find any term of the sequence by adding the common difference, d,
to the previous term. However, it will waste time. If | want to find the n'" term
(an), could you use a formula that can quickly help me find the 10" term?

S: Sure.

SIT: ap=a1+ x d (an is the first term add common difference )

Rk
B

You can find the nth term of an arithmetic sequence using the formula:
an=ai+ xd
% 545 3% common error
In the general rule for an arithmetic sequence,
note that the common difference d is multiplied by , hot n.
[ General formula for the nth term of an arithmetic sequence )
If the first term of an arithmetic sequence is a1
and the common difference is d,
the nthtermisa,=ai+ (n—1) d,
which is also called the general term of an arithmetic sequence.




£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.htmi

NEFFET Lp e O ERURNGE P A RAPE YRS LAY

Eé;’ﬁra' fbj‘:éﬂ'b _'EE"Q °

- IHE SIS U RN S Y


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

