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7. Geometric Progression (G . P.) 
 
Sequence of numbers such that the quotient of any two successive members of the 
sequence is a constant 
 
Some Examples of G.P 
 1, 1, 1, 1, 1, 1, 1, 1, 1….. 
 2, 4, 8, 16, 32, 64, 128 
 243, 81, 27, 9, 3, 1, 1/3, 1/9 
 1, -3, 9, -27, 81, -243, 729 

 
Let a1, a2, a3,…, an,… is geometric sequence or geometric progression. 
 
Here a1 is the first term (a) and the constant quotient between consecutive terms is 
called the common ratio (r) of the G.P. 
 
So, if first term is a and common ratio is r then  

G.P → a, ar, ar2, ar3, ar4, ............. 
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Here in G.P. 
1st term → a   (in 1st term r0) 
2nd term → ar  (in 2nd term r1) 
3rd term → ar2  (in 3rd term r2) 
4th term → ar3  (in 4th term r3) 
5th term → ar4  (in 5th term r4) 
6th term → ar5  (in 6th term r5) 
7th term → ar6  (in 7th term r6) 
---------------------  ----------------- 
---------------------  ----------------- 
15th term → ar14  (in 15th term r14) 
---------------------  ----------------- 
---------------------  ----------------- 
nth term → arn-1  (in nth term rn-1) 

Hence, 
The General term of a G.P is 

an = arn-1 
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Sum to n terms of a G .P. 
Let a1, a2, a3,…, an,… is geometric sequence or geometric progression. 
If Sn be the sum of first n terms of the G.P 
 
Sn = a1 + a2 + a3 + …+ an 
Sn = a + ar + ar2 + ar3 …+ arn-1    ------- (1) 
 
If r = 1 
Sn = a + a + a + a + a + …..n times 
Sn = na 
 
If r ≠ 1 

Multiply r both sides in equation (1) 

 
rSn = r(a + ar + ar2 + ar3 …+ arn-1) 
rSn = ar + ar2 + ar3 …+ arn-1 + arn    ------- (2) 
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Now from equation (1) – equation (2) 

Sn - rSn= (a + ar + ar2 + ar3 …+ arn-1) – ( ar + ar2 + ar3 …+ arn-1 + arn) 

(1 – r) Sn = a + (ar + ar2 + ar3 …+ arn-1) – ( ar + ar2 + ar3 …+ arn-1) - arn 

(1 – r) Sn = a – arn 

Sn = 
௔ (ଵି ௥೙)

ଵ – ௥
 

 
Some Examples 
 
Example-1 
Find the 10th and nth terms of the G.P. 5, 25, 125,… . 
 
Solution 

Here a = 5 and r = 25/5 = 5. 

Thus, a10 =  5(5)10–1 = 5(5)9 = 510 

and an = arn–1 = 5(5)n–1 = 5n . 
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Example-2 
Which term of the G.P., 2, 8, 32, ... up to n terms is 131072? 
 
Solution 

Let 131072 be the nth term of the given G.P.  

Here a = 2 and r = 8/2 = 4. 

Therefore 

131072 = an = 2(4)n – 1  

ଵଷଵ଴଻ଶ

ଶ
 = 4n – 1 

65536 = 4n – 1 

4଼ = 4n – 1 

n – 1 = 8,  

i.e., n = 9.  

Hence, 131072 is the 9th term of the G.P. 
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Example-3  
Find the sum of first 5 terms of the geometric series 1 + 3 + 9 + …… 
 
Solution 
Here a = 1 and r = 3/1 = 3 
 

As Sn = 
௔ (௥೙ି ଵ)

௥ିଵ
 

So S5 = 
ଵ ൫ଷఱି ଵ൯

ଷିଵ
 = 

ଶସଷିଵ

ଶ
 = 

ଶସଶ

ଶ
= 121 

 
 
8. Geometric Mean (G .M.) 
 
 One Arithmetic Mean 

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

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

numbers a and b.  
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As a, G, b is in G.P 

So 

𝐺

𝑎
 =

𝑏

𝐺
 

𝐺ଶ = 𝑎𝑏 

𝐺 =  √𝑎𝑏 

 
The geometric mean of two positive numbers a and b is the number √𝑎𝑏 .  
 
Example 

Find the geometric mean of 2 and 8. 

 

Solution 

Geometric mean G = √2 × 8 = √16 = 4 
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 n Geometric Means 

 

Given two numbers a and b. We can insert n numbers G1, G2, G3, ……, Gn 

between them so that a, G1, G2, G3, ……, Gn, b is an G.P. 

 

Here, 

1st term is a and (n+2)th term is b. 

𝑎௡ାଶ  =  𝑎. 𝑟௡ାଶିଵ 

𝑏 =  𝑎. 𝑟௡ାଵ 

𝑏

𝑎
 =  𝑟௡ାଵ 

𝑟 =  ൬
𝑏

𝑎
൰

ଵ
௡ାଵൗ
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So  G1 = a.r 

G2 = a.r2 

G3 = a.r3 

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

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

Gn = a.rn 

 
Example 
Insert three numbers between 1 and 256 so that the resulting sequence is a G.P. 
 
Solution 
Let G1, G2, G3 be three numbers between 1 and 256 such that 1, G1, G2,G3, 256 is a 
G.P. 
Here 256 = 1 . r4 ⇒ r = ± 4 (Taking real roots only) 
Hence, for r = 4,  G1 = ar = 4, G2 = ar2 = 16, G3 = ar3 = 64 
Similarly, for r = – 4, numbers are – 4,16 and – 64. 
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9. Relationship Between A.M. and G.M. 
Let A and G be A.M. and G.M. of two given positive real numbers a and b, 
respectively. 

Then 𝐴 =  
௔ା௕

ଶ
 and 𝐺 =  √𝑎𝑏 

Thus, we have 𝐴 − 𝐺 =  
௔ା௕

ଶ
− √𝑎𝑏  

𝐴 − 𝐺 =  
𝑎 + 𝑏 −  2√𝑎𝑏

2
 

𝐴 − 𝐺 =  
√𝑎

ଶ
+ √𝑏

ଶ
−  2√𝑎𝑏

2
 

𝐴 − 𝐺 =  
൫√𝑎 − √𝑏൯

ଶ

2
 ≥ 0 

 
Hence, 

𝐴 ≥ 𝐺 
 

****************** 


