Geometric Progression Overview

&

Let's work through a few examples to better understand how to solve problems involving a
Geometrical Progression (GP).

Example 1: Finding the nth Term of a GP

Problem: Given a GP where the first term @ = 5 and the common ratio 7 = 3, find the 6th term of the
sequence.

Solution:
The formula for the n-th term of a GP is:
T, =a-r
Forn = 6:
Ts=5-31=5.3"=5.243 = 1215

So, the 6th term of the sequence is 1215.

Example 2: Sum of the First n Terms of a GP

Problem: Consider a GP where the first term ¢ = 4 and the common ratio r = 2. Find the sum of the
first 5 terms of the sequence.

Solution:

The formula for the sum of the first n terms of a GP is:

Sn = “(%:n) (ifr £1)

Forn =5,a=4,andr = 2:

_ 99 — (=
g _41-2) 40-382) 4-(=8)
1-2 ~1 —1

So, the sum of the first 5 terms is 124.

Example 3: Sum of an Infinite GP

Problem: Find the sum of the infinite GP with first term ¢ = 6 and common ratio r =

DN =
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Solution:

The formula for the sum of an infinite GP is:

Soo = —2 ifr| <1
1—r

Since |r| = £ (which is less than 1), the formula is valid.

=6x2=12
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So, the sum of the infinite series is 12.

Example 4: Finding the Common Ratio

Problem: If the first term of a GP is ¢ = 8 and the 4th term is 512, find the common ratio 7.

Solution:

The formula for the n-th termis:

For the 4th term:

Substitutinga = 8 and Ty = 512:

Dividing both sides by 8:

Taking the cube root of both sides:

So, the common ratio is 4.
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