9.3 Geometric Progression (G.P.)

Definition

A progression is caled a G.P. if the ratio of its each term to its previous term is
aways constant. This constant ratio is caled its common ratio and it is generaly
denoted by r.

Example; The sequence 4, 12, 36, 108,...... is a G.P., because '2-36_1%8_ 5

4 12 36
which is constant.
Clearly, this sequence is a G.P. with first term 4 and common ratio 3.

The sequence é_%%_% is‘a G.P. with first_term % and common ratio
1 /(1y_ 3
)/G)—
General term of a G.P.

(1) We know that, o ar,ar?iar,....ar" IS asequence of G.P.
Here, the first term-is.‘a’ and the common ratio is ‘r’.
The general termorn™term of aG.P. is 7, - .

It should be noted that, r=%=T—3= ...... .

1 2

(2) p" term from the end of a finite G.P. : If G.P.-consists of ‘n’ terms, p" term
fromtheend = - » +1y" term from the beginning =« .

Also, the p" term from the end of a G.P. with last term | and'common ratio r is z[ljnl

r

Selection of terms in a G.P.

(1) When the product is given, the following way is adopted in selecting certain
number of terms:

Table3
Number of terms Termsto betaken
3 ﬁ,a,ar
r
4 %,ﬁ,ar,ar3
7 r
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Number of terms

Termsto betaken

5

2

a a
5 T a, ar, ar
7 r

(2) When the product is not given, then the following way is adopted in

selection of terms

Table4
Number of terms Termsto betaken
3 a, ar, ar’®
4 a, ar, ar’,ar’
5 a, ar, ar®,ar>,ar®

Sum of first ‘n’ terms of.a G.P.

If a be the first term, r the common ratio, then sum s, of first n terms of a G.P. is

given by
s,=90=") and 5, 4= (when |r|< 1)
1-r 11
5,-“"=D and's, - Z=<" (when |r|> 1)
r—1 r=1

s, =na ,(Whenr.=1)
Sum of infinite terms of a G.P.

(1) When |r|< 1,

(2) If r > 1, then s, doesn’texist.

Geometric mean

(Or l<r<l); S, =24,
1—r

If a, G, barein G.P., then Giscdled G.M. between a and b.
(D) If ¢.6,,6,.G,...G,,» arein G.P«then ¢,.:,.6,... ¢, are called n G.M.’s between a and

b

(2) Insertion of geometric means: (i) Single G.M. betweenaand b : Ifaand b
are two real numbers then single G.M. between a and b= .
(i) n G.M.’s betweenaand b: If ¢,.6,.6,.....G, aen G.M.’s between a and b, then
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Properties of G.P.

(1) If al the terms of a G.P. be multiplied or divided by the same non-zero constant,
then it remains a G.P., with the same comman ratio.

(2) The reciprocal of the terms of -a given G.P. form a/G.P. with common ratio as
reciprocal of the common ratio of theoriginal G.P.

(3) If each term of a G.P. with common ratio r be raised to the same power k, the
resulting sequence also formsaG.P. with commeon ratio .

(4) In afinite G.P., thejproduct of terms equidistant from the beginning and the end
Is dways the same and is equal to the product of the first and last term. i.e., if
ay,dy,as,.....a, DEIN G.P.

Then g A7 =0,0, | =030, , =0y 4, 3 = ... =a,.a, .

(5) If theterms of agiven G.P. are chosen at regular intervals, then the new sequence
so formed aso forms a G.P.

6) If 44,440 I1S<a GP. of non-zero, non-negative terms, then
loga,,loga,,logas,.... loga, ... Isan A.P. and vice-versa.

(7) Three non-zero numbers a, b, carein G.P., iff »2=uc.

(8) If first term of a G.P. of ntermsis a and last term is |, then the product of all
terms of the G.P. IS @)">.

(9) If there be n quantities in G.P. whose common ratio isr and s, denotes the sum

of the first mterms, then the sum of their product taken two by two is = s, s, , .

r+1

(10) If av.a,a....aaein G.P., then x . x,.x,....x, Will beare in A.P.,
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