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Progression 
     1.   Definition  

 When the terms of a sequence or series are arranged 

under a definite rule then they are said to be in a 

Progression. Progression can be classified into 5 parts as- 

 (i)  Arithmetic Progression (A.P.) 

 (ii) Geometric Progression (G.P.) 

 (iii) Arithmetic Geometric Progression (A.G.P.) 

 (iv) Harmonic Progression (H.P.) 

 (v) Miscellaneous Progression 

     2.   Arithmetic Progression (A.P.)  

 Arithmetic Progression is defined as a series in which 

difference between any two consecutive terms is 

constant throughout the series. This constant 

difference is called common difference If ‘a’ is the 

first term and ‘d’ is the common difference, then an 

AP can be written as  

 a + (a+ d) + (a + 2d) + (a + 3d) + ...... 

Note: If a,b,c, are in AP  2b = a + c 

2.1  General Term of an AP General term (n
th

 term) 

of an AP is given by 

  Tn = a + (n– 1) d 

Note: (i) General term is also denoted by  (last term) 

  (ii) n (No. of terms) always belongs to set of 

natural numbers. 

  (iii) Common difference can be zero, + ve  

or – ve. 

  (iv) n
th 

term
 
 from end is given by 

    = Tm  – (n– 1) d 

   or = ( m – n + 1) 
th

 term from beginning 

where m is total no. of terms. 

2.2  Sum of n terms of an A.P. 

  The sum of first n terms of an A.P. is given by 

  Sn = 
2

n
 [2a + (n–1) d]     or Sn = 

2

n
 [a + Tn] 

Note: (i) If sum of n terms Sn is given then general 

term Tn = Sn – Sn–1 where Sn–1 is sum of (n–1) 

terms of A.P. 

  (ii) Common difference of AP is given by  

d = S2 – 2S1 where S2 is sum of first two 

terms and S1 is sum of first term or first term. 

  (iii) The sum of infinite terms of an A.P. is if  

d > 0 and –  if d< 0. 

  (iv) Sum of n terms of an A.P. is of the form 

An
2
+ Bn i.e. a quadratic expression in n, in 

such case the common difference is twice the 

coefficient of n
2
. i.e. 2A 

  (v) n
th

 term of an A.P. is of the form An + B i.e. 

a linear expression in n, in such a case the 

coefficient of n is the common difference of 

the A.P. i.e. A 

  (vi) If for the different A.P’s 
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     3.   Arithmetic Mean (A.M.) 
 

 If three or more than three terms are in A.P., then the 

numbers lying between first and last term are known 

as Arithmetic Means between them.i.e. The A.M. 

between the  two given quantities a and b is A so that 

a, A, b are in A.P. 

 i.e. A – a = b – A  A = 
2

ba 
 

Note : A.M. of any n positive numbers a1, a2 ......an is 

   A = 
n

a......aaa n321 
 

3.1  n AM’s between two given numbers 

  If in between two numbers ‘a’ and ‘b’ we have to 

insert n AM A1, A2, .....An then a, A1, A2, A3....An, 

b will be in A.P. The series consist of (n+2) terms 

and the last term is b and first term is a. 

   a + (n + 2 – 1 ) d = b 

   d = 
1n

a–b


 

  A1 = a + d , A2 = a + 2d,.... An = a + nd  

or An = b – d 

Note: (i) Sum of n AM’s inserted between a and b is 

equal to n times the single AM between a and 

b i.e. 


n

1r

rA = nA where  A = 
2

ba 
 

  (ii) between two numbers  

   
s'AMnofsum

s'AMmofsum
= 

n

m
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     4.   Supposition of Terms A. P. 
 

 (i) When no. of terms be odd then we take 

  three terms are as: a – d, a, a+ d 

  five terms are as– 2d, a – d, a, a+ d, a + 2d 

  Here we take middle term as ‘a’ and common 

difference as ‘d’. 

 (ii) When no. of terms be even then we take 

  4 term are as : a – 3d, a– d, a + d, a + 3d 

  6 term are as = a – 5d, a – 3d, a – d,  

a + d, a + 3d, a + 5d 

  Here we take ‘a – d, a + d’ as middle terms and 

common difference  as ‘2d’.  

Note:  (i) If no. of terms in any series is odd then only 

one middle term is exist which is 

th

2

1n







 
 term 

where n is odd. 

  (ii) If no. of terms in any series is even then 

middle terms are two which are given by  

  (n/2)
th

 and 

th

1
2

n

















 term where n is even. 

     5.   Some Properties of an A. P. 
 

 (i) If each term of a given A.P. be increased, 

decreased, multiplied or divided by some non 

zero constant number then resulting series thus 

obtained will also be in A.P. 

 (ii) In an A.P., the sum of terms equidistant from the 

beginning and end is constant and equal to the 

sum of first and last term. 

 (iii) Any term of an AP (except the first term) is equal 

to the half of the sum of terms equidistant from 

the term i.e. 

   an = )aa(
2

1
knk–n  , k < n 

 (iv) If in a finite AP, the number of terms be odd, then 

its middle term is the AM between the first and 

last term and its sum is equal to the product of 

middle term and no. of terms. 

5.1   Some standard results 

 (i) Sum of first n natural numbers 

    


n

1r

r  = 
2

)1n(n 
 

 (ii)  Sum of first n odd natural numbers 

     


n

1r

)1–r2( = n
2
  

 (iii) Sum of first n even natural numbers 

    


n

1r

r2  = n ( n + 1) 

 (iv) Sum of squares of first n natural numbers 

    


n

1r

2r  = 
6

)1n2)(1n(n 
 

 (v) Sum of cubes of first n natural numbers 

    


n
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2
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 (vi) If r
th

 term of an A.P. 

  Tr = Ar
3
 + Br

2
 + Cr + D, then 

  sum of n term of AP is 

  Sn =


n

1r

rT  = A


n

1r

3r + B


n

1r

2r  + C


n

1r

r  +D 


n

1r

1  

 (vii) If for an A.P. p
th

 term is q, q
th
 term is p then m

th
 

term is = p + q – m 

 (viii) If for an AP sum of p terms is q, sum of q terms 

is p, then sum of (p + q) term is   – (p + q). 

 (ix) If for an A.P. sum of p terms is equal to sum of q 

terms then sum of (p + q) terms is zero. 

     6.   Geometrical Progression (G. P.) 
           Ans.[B] 

 Geometric Progression is defined as a series in which 

ratio between any two consecutive terms is constant 

throughout the series. This constant ratio is called as  

a common ratio. If ‘a’ is the first term and ‘r’ is  

the common ratio, then a GP can be written as  

a + ar + ar
2
 + ..... 

Note : a, b, c are in G.P. if b
2
 = ac 

6.1  General Term of a G.P. :  

  General term (n
th

 term) of a G.P. is given by 

  Tn = ar
n–1

 

Note : (i) n
th

 term from end is given by = 
1–n

m

r

T
 where 

m stands for total no. of terms 

  (ii) If a1, a2, a3 ..... are in GP, then  

   r = 
P–k

1

p

k

a

a
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6.2 Sum of n terms of a G.P. 

  The sum of first n terms of an A.P. is given by 

   Sn = 
r–1

)r–1(a n

 = 
r–1

rT–a n  when r < 1 

  or  Sn =  
1–r

)1–r(a n

=
1–r

a–rTn  when r >1 

  and Sn = an   when r = 1 

 6.3  Sum of an infinite G.P. 

  The sum of an infinite G.P. with first term a and 

common ratio r (– 1 < r < 1 i.e. | r | < 1) is 

    S = 
r–1

a
 

Note : If r  1 then S   

     7.   Geometrical Mean (G. M.) 
 

 If three or more than three terms are in G.P. then all 

the numbers lying between first and last term are 

called Geometrical Means between them. i.e.  

 The G.M. between two given quantities a and b  

 is G, so  that a, G, b, are in G.P. 

 i.e. 
a

G
= 

G

b
 G

2
 = ab  G = ab  

Note :  (i) G.M. of any n positive numbers  

      a1, a2, a3, ..... an is (a1.a2.a3.....an)
1/n

. 

  (ii) If a and b are two numbers of opposite signs, 

then GM between them does not exist. 

7.1  n GM’s between two given numbers 

  If in between two numbers ‘a’ and ‘b’, we have to 

insert n GM G1, G2....Gn then a, G1, G2, .... Gn, b 

will be in GP. The series consist of (n+2) terms 

and the last term is b and first term is a. 

   ar
 n+2– 1

 = b  r = 
1n

1

a

b 








 

  G1 = ar, G2 = ar
2
 ......Gn = ar

n
 or Gn = b/r 

Note :  Product of n GM’s inserted between ‘a’ and ‘b’ is 

equal to n
th

 power of the single GM between ‘a’ 

and ‘b’  

  i.e.   


n

1r

rG = (G)
n
 where G = ab  

     8.   Supposition of Terms in a G. P. 
 

 (i) When no. of term be odd. 

  then we take three terms as a/r, a, ar 

  Five terms as 
2r

a
, 

r

a
, a , ar, ar

2
 

  Here we take middle term as ‘a’ and common 

ratio as ‘r’. 

 (ii) When no. of terms be even then we take 

  4 terms as :  
3r

a
,

r

a
 ,ar, ar

3
 

  6 terms as : 
5r

a
,

3r

a
, 

r

a
, ar, ar

3
,ar

5
 

  Here we take 
r

a
, ar as middle terms and common 

ratio as r
2
. 

     9.   Some Properties of a G.P. 
 

 (i) If each term of a G.P. be multiplied or divided by 

the same non zero quantity, then resulting series 

is also a G.P. 

 (ii) In an G.P., the product of two terms which are at 

equidistant from the first and the last term, is 

constant and is equal to product of first and last 

term. 

 (iii) If each term of a G.P. be raised to the same 

power, then resulting series is also a G.P. 

 (iv) In a G.P. every term (except first) is GM of its 

two terms which are at equidistant from it. 

  i.e. Tr = krk–r TT   k < r 

 (v) In a finite G.P. , the number of terms be odd then 

its middle term is the G.M. of the first and last 

term. 

 (vi) If the terms of a given G.P. are chosen at regular 

intervals, then the new sequence is also a G.P. 

 (vii) If a1, a2, a3 ....an is a G.P. of non zero, non 

negative terms, then log a1, log a2,...... log an is an 

A.P. and vice-versa. 

 (viii) If a1, a2, a3....... and b1, b2, b3 ....... are two G.P.’s 

then a1 b1, a2b2, a3b3..... is also in G.P. 
 

9.1  Recurring Decimals : To find the fractional value of 

a decimal number whose decimal part contains a 

repetition of digits we use G.P. This concept will be 

more clear by the examples. 

     10.   Arithmetico-Geometrical Progression 

(A.G.P.)   
 

 

 If each term of a Progression is the product of the 

corresponding terms of an A.P. and a G.P., then it is 

called arithmetic- geometric progression (A. G.P.) 

 e.g. a, ( a + d) r, ( a + 2d) r
2
 , ...... 

 The general term (n
th

 term) of an A.G.P. is 

 Tn = [a + ( n-1) d] r
n–1

 

 To find the sum of n terms of an A.G.P. we suppose 

its sum S, multiply both sides by the common ratio of 
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the corresponding G.P. and than subtract as in 

following  way and we get a G.P. whose sum can be 

easily obtained. 

  Sn = a + (a + d) r + (a + 2d) r
2
 + ....[a + (n–1) d] r

n–1
 

 rSn = ar + (a+d) r
2
 + ......+ [a+(n–1) d] r

n
 

 After subtraction we get 

 Sn (1– r) = a+ r.d + r
2
 d +...dr

n–1
– [a + (n–1)d] r

n
 

 After solving 

 Sn = 
r–1

a
 + 

2

1–n

)r–1(

)r–1(d.r
 

 and  S=  
r–1

a
+ 

2)r–1(

dr
 

Note : This is not a standard formula. This is only to 

understand the procedure for finding the sum of 

an A.G.P. However formula for sum of infinite 

terms can be used directly. 

     11.  Harmonical Progression (H.P.) 
 

 Harmonical Progression is defined as a series in which 

reciprocal of its terms are in A.P. The standard form 

of a H.P. is  

 
a

1
 +

da

1


 + 

d2a

1


 + ..... 

 

Note : a, b, c are in H.P.  b = 
ca

ac2


 

11.1  General Term of a H.P. 

   General term (n
th

 term) of a H.P. is given by 

  Tn = 
d)1–n(a

1


 

Note :  (i) There is no formula and procedure for 

finding the sum of H.P. 

  (ii) If a, b, c are in H.P. then 
c

a
= 

c–b

b–a
 

11.2 Harmonical Mean (H.M.) 

 If three or more than three terms are in H.P., then all 

the numbers lying between first and last term are 

called Harmonical Means between them. i.e. 

 The H.M. between two given quantities a and b is H 

so that a, H , b are in H.P. 

 i.e. 
a

1
, 

H

1
, 

b

1
  are in A.P. 

 
H

1
– 

a

1
=  

b

1
–  

H

1
  H = 

ba

ab2


 

 

11.2.1 n H. M’s between two given numbers 

 To find n HM’s between a, and b we first find n AM’s 

between 1/a and 1/b then their reciprocals will be 

required HM’s. 

     12.  Relation between A.M., G.M. & H.M. 
 

 A, G, H are AM, GM and HM respectively between 

two numbers ‘a’ and ‘b’ then  

 A = 
2

ba 
, G = ab , H = 

ba

ab2


 

 (i) Consider A – G = 
2

ba 
– ab  = 

 
2

b–a
2

 0 

  So A  G 

  In the same way G  H  A  G H 

 (ii) Consider A.H = 
2

ba 
.

ba

ab2


= ab = G

2
  

     G
2
 = A.H. 

     13.  Some Important Results 
 

 (i) If number of terms in an A.P./G.P./H.P. is odd 

then its mid term is the A.M./G.M./H.M. between 

the first and last number. 

 (ii) If the number of terms in an A.P./G.P./H.P. is 

even then A.M./G.M./H.M. of its two middle 

terms is equal to the A.M./G.M./H.M. between 

the first and last numbers. 

 (iii) a, b, c are in A.P. and H.P. a, b, c are in G.P. 

 (iv) If a, b, c are in A.P. then 
bc

1
,

ac

1
,

ab

1
  are in A.P. 

 (v) If a
2
, b

2
, c

2
 are in A.P. then 

cb

1


,

ac

1


,

ba

1


 

are in A.P. 

 (vi)  If a, b, c are in G.P. then a
2
, b

2
, c

2
 are in G.P. 

 (vii) If a, b, c, d are in G.P. then a + b, b + c,  c + d are 

in G.P. 

 (viii) If a, b, c are in H.P. then 
a

cb 
,

b

ac 
,

c

ba 
  

are in A.P. 


