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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
> 1L,1L,1L,1L,0,01,1,1,1.....
> 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 a), ay, as, ..., a,,... 1s geometric sequence or geometric progression.

Here a, 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 ¢ and common ratio is » then

2 3 4
GP—oa,ar,ar’,ar,ar, ..........
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Here in G.P.

Hence,

Module -3/3

1* term — a

2" term — ar
3" term — ar’
4™ term — ar’
51 term — ar’
6" term — ar’
7" term — ar®

th )
n' term — ar"

The General term of a G.P 1s
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(in I* term ")
(in 2" term r')
(in 3" term r*)
(in 4" term )
(in 5" term ")
(in 6" term 1°)
(in 7" term r°)

(in n" term ")
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Sum to n terms of a G .P.

Sequences & Series

Let ay, ay, a3, ..., a,,... 1s geometric sequence or geometric progression.

If S, be the sum of first # terms of the G.P

S,=a, ta,ta;+ ..+a,
S, =a+ar+a’ +ar ..+a"’

Ifr=1
S,=atatatata+t... n times
S, =na

Ifr#1
Multiply r both sides in equation (1)

rS,=r(a +ar+ar +ar .. +a’’

2 3 -1
rS,=ar+ar +ar .. +a’ +a
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Now from equation (1) — equation (2)

S, -rS,=(a+ar+ar +ar ..+a’’)—(ar+ar’ +ar ..+ a’ +ar)
(1-r)S,=a+(ar+a’ +ar .+a’’)—(ar+ar +ar .. +a’’)-a"
(1-r)S,=a—ar"

a(1-r™
1-7r

Sy =

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, a;p = 5(5)'"" =5(5)° =5"

and a, = ar"' =505)""'=5".
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Example-2

Which term of the G.P., 2, 8, 32, ... up to n terms is 1310727

Solution

Let 131072 be the nth term of the given G.P.
Here a =2 and r=8/2 =4.

Therefore

131072 = a, =2(4)" "

131072
2

65536 =4""!
48 = 4!
n—1=8,

:411*1

1.e.,n=09.

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
Herea=1andr=3/1=3

Ass, ==Y
5_ —
Sog;=1BU_28371_202_ 45y

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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Asa, G, bisin G.P
So

o)

N

Il Il
Q

S Q| &

The geometric mean of two positive numbers a and b is the number vab .

Example

Find the geometric mean of 2 and 8.

Solution

Geometric mean G=+vV2 X 8=+1/16=4
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> n Geometric Means

Given two numbers a and b. We can insert » numbers Gy, Gy, Gs, ...... , Gy

between them so that a, G, G, Gs, ...... , Gy, bis an G.P.

Here,

1* term is @ and (n+2)th term is b.

— n+2-1
any2 = A.7
b = a rn+1
— = pntl
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So G;=ar
G2 =da I"Z
G;=a »
G,=a.r

Example

Insert three numbers between 1 and 256 so that the resulting sequence is a G.P.

Solution

Let G;, G, G3 be three numbers between 1 and 256 such that 1, G, G,,G3, 256 1s a
G.P.

Here 256 = 1 . r** = r = + 4 (Taking real roots only)

Hence, forr =4, Gy=ar=4,G,=ar’ =16, G; = ar’ = 64

Similarly, for » = — 4, numbers are — 4,16 and — 64.
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9. Relationship Between A.M. and G.M.

Let A and G be AM. and G.M. of two given positive real numbers a and b,
respectively.

Then A = aZLbandG = vab
Thus, we have A — G = aTer— vab

a+b— 2vab
A—G =
2
V& +b - 2vab
A—G =
2
2
— b
A—G=(J_ vb) >0
2
Hence,
A>G
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