Arithmetic Sequences Problems
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The general term of an arithmetic sequence.

The following figures are regular figures composed of dots "®":

If the number of dots in Figure n is an, express an, (a sub n) as a function (or a
formula) of n.

From the rule of the figure, we can find that five dots will be added in the sequence
to each term.

It can be seen that ai, ay,...... , @n IS an arithmetic sequence,

the first term is 8, and the common difference is 5,

soan=8+ (n—1) x5=5n+3.
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The following figure shows white and orange squares combined into several square
figures according to specific rules.

The orange squares form a rectangle, and the number of squares on each side of the
rectangle will increase by one each time.

Let an be the total number of white squares with a U font in Figure n, and let an,
(a'sub n) be a function of n..

From the rule of the figure, we can find that three white squares will be added in
sequence,

the first term is 7, and the common difference is 3,

an=7+ (n—1) x3=3n+4.
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Savings Account Question

Jack deposits NT $350 into an account on March 1.

Starting on March 2nd, he deposits NT $55 into the same account each day. On
what date will Jack have enough money to buy a toy which is worth NT$2000?

Solution

Suppose Jack has enough money to buy a toy which is worth NT$2000. Then n
days after March 1, the total amount of Jack's daily deposit can form an arithmetic
sequence :

350, 405, 460,...,

The first term a1 =350, and the common difference d = 55.

Thenan=ai+ (n—1) d>2000

350+ (n—1) x55>2000
55n>1705
n>31
So on March 31, Jack's total deposit is just enough to buy a toy which is worth
NT$2000.
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Follow example 7. If Jack wants to buy a toy that is worth NT$3000, on what date
will he have enough money to buy it?

Suppose n days after March 1, Jack has enough money to buy a toy which is worth
NT$3000.

350+ (n—1) x55>3000

55n> 2705
N> 2705
55
n249£
11
n=>50
50—31=19

So Jack has enough money to buy a toy that is worth NT$3000 on April 19.
Answer: 67. (the difference between two adjacent terms is an arithmetic sequence)
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» Median of an arithmetic sequence

If the three numbers a, b, and ¢ form an arithmetic sequence,

then b is the median of an arithmetic sequence of a and c.

For example, if —8, 12, and 32 form an arithmetic sequence,

then 12 is the median of an arithmetic sequence of —8 and 32.
Therefore, if the three numbers a, b, and ¢ form an arithmetic sequence,

thenb—a=c—Db < the subsequent term minus the previous term is equal to the common

difference
2b=a-+c
h— a+c
2

[ Median of an arithmetic sequence formula]
If b is the median of an arithmetic sequence of a and c,

Then 2b=a+c, which means b= ? .
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Application of the median of an arithmetic sequence

Given that three numbers form an arithmetic sequence,

and the median of the arithmetic sequence is 7.

Find the sum of these three numbers.

Suppose these three numbers are a, 7, and b.

Since the three numbers a, 7, and b are an arithmetic sequence, a+b=2 x 7=14.

Therefore, the sum of three numbersa+7+b=a+b-+7
=14+7
=21




CHIZECEEZRS . HIL =888 R —45 > SRIE=8mEEhIH %D 2
=8 fyabc Alatb+c=—45-
Y atc=2bftAFa+b+c=—45

2b+b=—45
3b=—45
b=—15
il o

Given that three numbers form an arithmetic sequence,
and the sum of these three numbers is —45.

Find the median of the arithmetic sequence.

Solution

Suppose these three numbers are a, b, and c.
Thena+b+c=—45.
Leta+c=2bplugina+b+c=—45

2b+hb=—45
3b=—45
b=-—15
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