Arithmetic Sequences

All number sequences are generated from the sequence of natural numbers 1, 2, 3....
0,1,1,2,3,5 is the Fibonacci Sequence.
It is the sequence of numbers where each term is the sum of the two preceding ones.

It usually starts with O and 1. This sequence has many interesting properties and appears

in various aspects of mathematics, nature, and art.
In general, sequences are arrangements of numbers or objects.

1,3, 2,2, 2. is a sequence where, starting from the third term, each term is the average of

all preceding terms.
General sequence

(1) 1, 4, 9 is the sequence of square numbers or perfect squares.
a) What is the 10th term of this sequence?

b) At what position does the number 400 appear in the sequence?
¢) Which term comes between 900 and 1000 in this sequence?

d) Can the sum of two terms in this sequence be a term in the same sequence? Give an

example and comment on this question

The sequence of square numbers is obtained by squaring natural numbers in order. So, the

10th term will be 102 = 100.

Since 400 is the square of 20, we can write it as the 20th term of the sequence.



961 (312) is the only perfect square between 900 and 1000.

The last question of the section leads to Pythagoras' theorem. 9 and 16 are the terms of

the sequence. Their sum 25 is also a term of this sequence.
Arithmetic sequence

The sequence that begins with a number and adds a constant number repeatedly is called
an arithmetic sequence. The sequence of natural numbers, sequence of odd numbers,
sequence of even numbers, sequences with multiples of a number, etc. are arithmetic
sequences. The starting number is called the first term and the number that is added

repeatedly is called the common difference.

(2) Look at the picture. Squares are arranged in sequence. The squares have a side of 1

cm and are made of small sticks.

Following are the number sequences that can be generated from this picture.
(a) 1, 3, 5, 7 the sequence of number of squares in the terms

(b) 4, 10, 16 the sequence of the number of sticks

(c) 4, 8, 12 perimeters the sequence of

All these sequences are arithmetic sequences. The first sequence is the sequence of odd

numbers itself. It starts from 1 and continuously adds 2.

— The second sequence starts from 4 and adds 4 repeatedly. The third is the sequence of

the multiples of 4.
(3) sqrt(5) , sqrt(20) sqrt(45) ... is a sequence.

The same sequence can be viewed in many ways. One of them can be described as

follows:



= 3sqrt(5) ... sqrt(20) = sqrt(4 * 5) = 2sqrt(5) sqrt(45) = sqrt(9 * 5)
The sequence can be written as sqrt(5) , 2sqrt(5) , 3sqrt(5) ....

This is an arithmetic sequence having the first term sqrt(5) and common difference

sqrt(5) .
Two terms and positions

The difference between two terms of an arithmetic sequence can be written as the product
of the difference of positions and common difference of the sequence. This can be used to
solve many problems related to them. A proportion exists between the terms and their

positions.

The difference between two terms of an arithmetic sequence is proportional to their

position difference. The common difference will be the proportionality constant.

If the tenth term and common difference are known, we can find the fifteenth term by

adding five times the common difference to the tenth term.

1) The difference between the 10th term and 13th term of an arithmetic sequence is 20.
(a) What is the difference between the 15th term and 21st term?

(b) If the tenth term is 72, then what is the first term?

—The difference between the two terms of an arithmetic sequence is a multiple of the

common difference. Here, the given difference is 3 times the common difference.

The difference between the 15th term and 21st term is six times the common difference.
It is 2 x 20 = 40, The first term can be found by subtracting 9 times the common

difference from the 10th term. It is 72-3 x 20 = 12.

2) The 7th term of an arithmetic sequence is 12 and the 12th term is 7.



(a) What is the common difference?
(b) Find the 19th term of the sequence.

The difference between the 12th term and the 7th term is five times the common
difference. Five times the common difference is 7 minus 12, which equals to -5.

Therefore, the common difference is -1.

The 19th term can be obtained by adding 7 times the common difference to the 12th term.
Thus, 7+ 7 x-1=0

3) The 5th term of an arithmetic sequence is 1 and 7th termis 1 §
(a) What is the common difference?

(b) What is the first term?

(c)Write the sequence.

(d) At what position does the number 35 appear in the sequence?
The difference between the seventh term and fifth term is 1/5-1/7
That is, two times the common difference is 2 15 35

The common difference and the first term are

5x7 =135

The sequence is 1 2 35'35'

The 35th term is 1, and 35 comes as 35%35 = 1225 th term

4) The common difference of an arithmetic sequence is 5.

(a) What is the difference between the 1st term and 11th term?



(b) What is the difference between the sum of the first 10 terms and the sum of the next

10 terms?

The difference between the first term and the eleventh term is 10 times the common

difference. Thus, 10 x 5 = 50.

The same difference exists between the second and twelfth terms, and between the third
and thirteenth terms, and so on. Finally, we can say that the difference between the tenth

term and the twentieth term is 50.

We know that the difference between the sums is equal to the sum of the differences of

the terms. So, the answer to the second question is 10 x 50 = 500
Pairing of terms and summation

In an arithmetic sequence, the sum of the two terms, at the same distance behind and

ahead a term, is twice this term.

In an arithmetic sequence, the sum of a term and the consecutive terms at the same

distance behind and ahead, is the product of this term and the number of terms.

The sum of an odd number of consecutive terms of an arithmetic sequence is the product

of the middle term and the number of terms.

In an arithmetic sequence, if one position is increased and another position is decreased

by the same amount, the sum of the terms at these positions does not change.

In an arithmetic sequence, if the sum of two positions is equal to the sum of other two

positions, then the sum of the terms at each pair is the same.

5) The sum of the first five terms of an arithmetic sequence is 70. The sum of the first

eight terms

1s also 70.



(a)What is the sum of the sixth, seventh and eighth terms of this sequence?
(b)What is the seventh term of this sequence?

(c)What is the sum of the first 13 terms of this sequence?

The sum of the sixth, seventh and eighth term is 70-70 = 0.

This is the sum of three consecutive terms.

Consider three consecutive terms, 6th, 7th and 8th terms. The seventh term is = 0. Then,
the sum of the sixth and eighth terms is 0. In the first 13 terms, the 7th term is the middle

term. So, the sum of the first 13 termsis 0 x 13 =0

6) The sum of first 9 terms of an arithmetic sequence is 144 and the sum of next 6 terms

is 231.

(a) What is the 5th term of the sequence?

(b) What is its 8th term?

(c) What is the common difference of the sequence?

(d) Find the first term and write the sequence. The fifth term is 144 = 16.

The sum of the 9 fifteen terms is 144 + 231 = 375. So, the 8th term is 375-25. The
difference 15 between the 5th term and the 8th term is three times the common

difference. Three times the common difference is 9. The common difference is 3. The

first term = 16-4x3=4. The sequence is 4, 7, 10... The algebra of arithmetic sequence will

be discussed in the third unit.



