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5. Arithmetic Progression (A.P.) 
 
Sequence of numbers such that the difference of any two successive members of the 
sequence is a constant 
 
Examples of some A.P 
 1, 1, 1, 1, 1, 1, 1, ………. 
 5, 7, 9, 11, 13, 15, 17 
 100, 90, 80, 70, 60, 50 
 -7, -3, 1, 5, 9, 13, 17, …….. 
 p, p + q, p +2q, p +3q, p +4q 

 
Let a1, a2, a3,…, an,… is arithmetic sequence or arithmetic progression. 
Here a1 is the first term (a) and the constant difference between consecutive terms is 
called the common difference (d) of the A.P. 
 
So, if first term is a and common difference is d then  
A.P → a, a + d, a + 2d, a + 3d, a+ 4d, ... 
 



Class – XI Module – 2/3 Sequences & Series 

AECS, ANUPURAM BASHUKI NATH, PGT Page 3 of 11 
 

Here in A.P. 
1st term → a   (in 1st term 0d) 
2nd term → a + d  (in 2nd term 1d) 
3rd term → a + 2d  (in 3rd term 2d) 
4th term → a + 3d  (in 4th term 3d) 
5th term → a + 4d  (in 5th term 4d) 
6th term → a + 5d  (in 6th term 5d) 
7th term → a + 6d  (in 7th term 6d) 
---------------------  ----------------- 
---------------------  ----------------- 
15th term → a + 14d (in 15th term 14d) 
---------------------  ----------------- 
---------------------  ----------------- 
nth term → a + (n-1)d (in nth term (n-1)d) 

 
Hence, 
The General term of an A.P is 

an = a + (n – 1)d 
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Sum of terms in A.P. 

Let a1, a2, a3,…, an,… is arithmetic sequence or arithmetic progression. 

If Sn be the sum of first n terms of the A.P 

 
Sn = a1 + a2 + a3 + …+ an 

Sn = a + (a + d) + (a + 2d) + ….. an 

Sn = an + (an – d) + (an – 2d) + ….. +   a 

On adding equation (1) and (2) 

2Sn = (a + an) + (a + an) + (a + an) + ….. + (a + an) 

2Sn = (a + an) × n 

Sn = 
௡

ଶ
 (𝑎 + 𝑎௡) 

 
Sn = 

௡

ଶ
 {2𝑎 + (𝑛 − 1)𝑑} 
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Some properties of an A.P 
 

(i) If a constant is added to each term of an A.P., the resulting sequence is also 

an A.P. 

(ii) If a constant is subtracted from each term of an A.P., the resulting sequence 

is also an A.P. 

(iii) If each term of an A.P. is multiplied by a constant, then the resulting 

sequence is also an A.P. 

(iv) If each term of an A.P. is divided by a non-zero constant then the resulting 

sequence is also an A.P. 

 
Some more examples 
 
Example 1  
The sum of n terms of two arithmetic progressions are in the ratio (3n + 8) : (7n + 
15). Find the ratio of their 12th terms. 
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Solution  
Let a1, a2, and d1, d2 be the first terms and common difference of the first and second 
arithmetic progression, respectively.  
 

We have to find 
ଵଶ௧௛ ௧௘௥௠ ௢௙ ଵ௦  ஺.௉

ଵଶ௧௛ ௧௘௥௠ ௢௙ ଶ௡ௗ ஺.௉
 

Or 
𝑎ଵ +  11𝑑ଵ

𝑎ଶ +  11𝑑ଶ
= ? 

According to the given condition, we have 
 

𝑆𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 𝑛 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 1𝑠𝑡 𝐴. 𝑃

𝑆𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 𝑛 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 1𝑠𝑡 𝐴. 𝑃
=  

3𝑛 + 8

7𝑛 + 15
 

 
𝑛
2

{2𝑎ଵ +  (𝑛 − 1)𝑑ଵ}

𝑛
2

{2𝑎ଶ +  (𝑛 − 1)𝑑ଶ}
=  

3𝑛 + 8

7𝑛 + 15
 

 
To find the required ratio, put n = 23  (12th term × 2 – 1) 
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23
2

{2𝑎ଵ + (23 − 1)𝑑ଵ}

23
2

{2𝑎ଶ + (23 − 1)𝑑ଶ}
=  

3 × 23 + 8

7 × 23 + 15
 

 
2𝑎ଵ +  22𝑑ଵ

2𝑎ଶ +  22𝑑ଶ
=  

69 + 8

161 + 15
 

2(𝑎ଵ +  11𝑑ଵ)

2(𝑎ଶ +  11𝑑ଶ)
=  

77

176
 

(𝑎ଵ +  11𝑑ଵ)

(𝑎ଶ +  11𝑑ଶ)
=  

7

16
 

 
12𝑡ℎ 𝑡𝑒𝑟𝑚 𝑜𝑓 1𝑠𝑡 𝐴. 𝑃

12𝑡ℎ 𝑡𝑒𝑟𝑚 𝑜𝑓 2𝑛𝑑 𝐴. 𝑃
=  

7

16
 

 
 
Hence, the required ratio is 7 : 16. 
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6. Arithmetic mean (A.M.) 
 
 One Arithmetic Mean 

Given two numbers a and b. We can insert a number A between them so that a, 

A, b is an A.P. Such a number A is called the arithmetic mean (A.M.) of the 

numbers a and b.  

 
As a, A, b is in A.P 

So, 
A – a = b – A 

2A = a + b 

A = 
௔ା௕

ଶ
 

Hence, Arithmetic mean of the numbers a and b is 
௔ା௕

ଶ
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Example 
Find the A.M. of two numbers 4 and 16. 
 
Solution 

A = 
௔ା௕

ଶ
 = 

ସାଵ଺

ଶ
 = 

ଶ଴

ଶ
 = 10 

Arithmetic Mean is 10 

Hence, 4, 10, 16 is in A.P 

 
 n Arithmetic Means 

Given two numbers a and b. We can insert n numbers A1, A2, A3, ……, An 
between them so that a, A1, A2, A3, ……, An, b is an A.P. 
 
Here, 
1st term is a and (n+2)th term is b. 
an+2 = a + (n + 2 – 1)d 
b = a + (n + 1)d 

𝑑 =  
𝑏 − 𝑎

𝑛 + 1
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Now 

A1 = a + d = a + 
௕ି௔

௡ାଵ
 = 

௡௔  ௕

௡ାଵ
 

A2 = a + 2d = a +2 
௕ି௔

௡ାଵ
 = 

(௡ିଵ)௔ା ଶ௕

௡ାଵ
 

A3 = a + 3d = a +3 
௕ି௔

௡ାଵ
 = 

(௡ିଶ)௔ା ଷ௕

௡ାଵ
 

A4 = a + 4d = a +4 
௕ି௔

௡ାଵ
 = 

(௡ିଷ)௔ା ସ௕

௡ାଵ
 

------------------------------------------- 

------------------------------------------- 

An = a + nd = a +n 
௕ି௔

௡ାଵ
 = 

௔ା ௡௕

௡ାଵ
 

 

Hence, n arithmetic mean between a and b are 

௡௔  ௕

௡ାଵ
, 

(௡ିଵ)௔ା ଶ௕

௡ାଵ
, 

(௡ିଶ)௔ା ଷ௕

௡ାଵ
,  

(௡ିଷ)௔ା ସ௕

௡ାଵ
, ………, 

௔ା ௡௕

௡ାଵ
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Example 
Insert 6 numbers between 3 and 24 such that the resulting sequence is an A.P. 
 
Solution 
Let A1, A2, A3, A4, A5 and A6 be six numbers between 3 and 24. 
 
Here, a  = 3, b = 24 & n = 6 (6 Arithmetic means) 
 

A1 = 
௡௔ା ௕

௡ାଵ
  = 

𝟔 × ଷ ା ଵ × ଶସ

଺ାଵ
 = 

ଵ଼ାଶସ

଻
=

ସଶ

଻
= 6 

A2   =  
𝟓 × ଷ ା ଶ × ଶସ

଺ାଵ
 = 

ଵହାସ଼

଻
=

଺ଷ

଻
= 9 

A3   =  
𝟒 × ଷ ା ଷ × ଶସ

଺ାଵ
 = 

ଵଶା଻

଻
=

଼ସ

଻
= 12 

A4   =  
𝟑 × ଷ ା ସ × ଶସ

଺ାଵ
 = 

ଽାଽ଺

଻
=

ଵ଴ହ

଻
= 15 

A5   =  
𝟐 × ଷ ା ହ × ଶସ

଺ାଵ
 = 

଺ାଵଶ଴

଻
=

ଵଶ଺

଻
= 18 

A6   =  
𝟏 × ଷ ା ଺ × ଶସ

଺ାଵ
 = 

ଷାଵସସ

଻
=

ଵସ଻

଻
= 21 

 
Hence, six numbers between 3 and 24 are 6, 9, 12, 15, 18 and 21. 


