
Arithmetic Progression (AP) - Part 2

Finding nth Term and Sum of n Terms:

1.
nth Term Formula:

2.
 The nth term ( an ​) of an AP with the first term a and common

difference d is given by: = +( −1) an ​=a+(n−1)d
3.

Sum of n Terms Formula:
4.

 The sum of the first n terms ( Sn ​) of an AP is given by the formula:

= 2(2 +( −1) )Sn ​=2n ​(2a+(n−1)d)

Special Cases:

1.
Infinite AP: If an AP has an infinite number of terms, its sum can be finite or infinite,
depending on the values of the first term a and the common difference d.

2.
3.

Constant Term: In an AP, if the common difference d is zero, then all terms are
equal (constant), and the AP becomes a sequence of the same number.

4.

Sum of n Terms of Special Series:

1.
Sum of First n Natural Numbers: The sum of the first n natural numbers
(1,2,3,…, 1,2,3,…,n) is given by the formula: = ( +1)2Sn ​=2n(n+1) ​

2.
3.

Sum of First n Odd Numbers: The sum of the first n odd numbers is 2n2.
4.
5.

Sum of First n Even Numbers: The sum of the first n even numbers is
( +1)n(n+1).

6.

Applications:



1.
Average: APs are used to find the average of a sequence of numbers by dividing the
sum of the numbers by the count of terms.

2.
3.

Arithmetic Mean: In statistics, the arithmetic mean (average) is often calculated
using an AP.

4.
5.

Mixture Problems: APs can be used to solve mixture problems involving solutions
with different concentrations or compositions.

6.

Example:

Consider an AP with the first term =3a=3 and common difference =4d=4.

1.
55th Term: Using the nth term formula:
5=3+(5−1)×4=3+16=19a5 ​=3+(5−1)×4=3+16=19

2.
3.

Sum of First 55 Terms: Using the sum formula:
5=52(2×3+(5−1)×4)=52×(6+16)=52×22=55S5 ​=25 ​(2×3+(5−1)×4)=25 ​×(6+16)=25 ​×2
2=55

4.

Conclusion:

Arithmetic progressions are a fundamental concept in mathematics with various
applications in different fields. By understanding the formulas for finding the nth
term and the sum of n terms, individuals can solve problems involving sequences
and series efficiently. Additionally, recognizing special cases and applying AP
concepts to real-world situations enhance problem-solving skills and mathematical
understanding.
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