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Arithmatic Progression: 
 
General form:       ܉, ܉) + ,(܌ +܉) ܌), ܉) + ܌) −  −  − ܉         + −ܖ) )܌ 

     
      ‘n’ th term of Arithmatic Progression:     ܖ܂ = ܉ + ܖ) − )܌ 

       a – First term, n – Number of terms, d – Common difference 
ାܖ܂                                                = ܖ܂    +      ܌  

ିܖ܂                                                = ܖ܂   −      ܌   

܌                                                                  ܙ܂ ିܘ܂ =
ܙିܘ

 

܌                                                                  ܉ ିܖ܂ =
ି ܖ

ܘ܂ൣ    = ܙ܂ൣ ൧ and ܖ܂  =   ൧ 

Sum of first  ‘n’ terms of an A.P.: 

 = ܖ܁                                                     
ܖ


[܉ + ܖ) − ܌] 
       a – First term, n – Number of terms, d – Common difference 
       Sum of first ‘n’ natural numbers: 
                                                                     ∑ ܖܖ  = 

 (ା ܖ)ܖ


 

                                           

 = ࡿ                                                   



ࢇ] +  [ࢀ

     Geometric Progression: 
 

General form:       ܚ܉,܉, ,ܚ܉ ܚ܉ −      −     −  ିܖܚ܉
      ‘n’ th term of Arithmatic Progression: 
ܖ܂                                                               =  ିܖܚ܉
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Geometric 
Mean

Mean

Harmonic MeanArithmetic Mean

ାܖ܂                                                             =      ܚ ܠ ܖ܂ 

ିܖ܂                                              = ܖ܂ 
ܚ

  
Sum of first  ‘n’ terms of an G.P: 

܉ = ܖ܁                                                             ቀܚ
ିܖ

(ିܚ)
ቁ              r > 1 

܉ = ܖ܁                                                             ቀ ି ܖܚ

   ିܚ
ቁ              r < 1   

:  ܖ܁  1 : ܖܚ+1 = ܖ܁

Sum of an infinite Geometric Series: 
= ஶ܁                                                                   

܉
   ିܚ

                         

     Harmonic Progression: 
      

      General form of H.P.:       
܉

, 
܌ା܉

, 
܌ା܉

, 
܌ା܉

−      −     − 
܌(ିܖ)ା܉

 

     A sequence in which, the reciprocals of the terms form an artithmetic   
     progression  is called Harmonic progression. 
      

     ‘n’ th term of H.P.                    ܖ܂ = 
܌(ିܖ)ା܉

 

 

  

   

   

  

                A = ܉ା܊


                                  G = √܊܉                               H = ܊܉
܊ା܉

 

  

 
ILLUSTRATIVE EXAMPLES 

1: Find the first three terms of the sequence whose nth term is 2n + 3 
Sol:Tn = 2n + 3   
T1 = 2x1 + 3 = 2 + 3 = 5 
T2 = 2x2 + 3 = 4 + 3 = 7 
T3 = 2x3 + 3 = 6 + 3 = 9 
∴ first three terms 5, 7, 9 

2: Find the first four terms of the sequence whose nth  term is  
మ

ାଵ
  

Sol: Tn = ୬
మ

୬ାଵ
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T1 = ଵ
మ

ଵାଵ
  = ଵ

ଶ
 

T2 = ଶ
మ

ଶାଵ
  = ସ

ଷ
 

T3 = ଷ
మ

ଷାଵ
  = ଽ

ସ
 

T4 = ସ
మ

ସାଵ
  = ଵ

ହ
 

∴ The first four terms  

,  

,  ૢ

, 


 

3: Find the 20th  term of the sequence if Tn = 3n- 10. 
Sol: Tn = 3n - 10   
T20 = 3x20- 10 
T20 = 60- 10 
T20 = 50 
4:If Tn = 5n + 2 find  Tn+1 . 
Sol:Tn+1  = 5(n+1) + 2 
Tn+1  = 5n+5 + 2 
Tn+1  = 5n+7 
5:If Tn = n3 – 1 find the value of 'n' so that Tn = 26 . 
Tn = n3 – 1   
26 = n3 – 1   
26 + 1  = n3  
n3  = 27 
n   = 3 

Exercise 2.1 
 

1. Which of the following form a sequence? 
(i) 4, 11, 18, 25, ….     sequence 
(ii) 43, 32, 21, 10…..    sequence 
(iii) 27, 19, 40,  70,…… Not a sequence 
(iv) 7, 21, 63,189, …..    sequence 

2. Write the next two terms of the following sequences. 
(i) 13, 15, 17, -, -,        Ans:  19 , 21  
(ii) ଶ

ଷ
,   ଷ

ସ
 ,  ସ

ହ
, -, -            Ans:  ହ


 , 

 

(iii) 1, 0.1, 0.01, -, -       Ans:  0.001, 0.0001 
(iv) 6,  12,  24,  -, -        Ans:  48. 96 

3. If Tn = 5 -4n find the first three terms. 
Tn = 5 - 4n 
T1 = 5 - 4x1  = 5 – 4  =   1 
T2 = 5 - 4x2 = 5 – 8  =  -3 
T3 = 5 – 4x3 = 5 – 12 = - 7  

4. If Tn = 2n2 + 5, find (i) T3 and  (ii) T10  
(i) T3  = 2 x 32 + 5  

T3 = 2x9 + 5  
T3 = 18 + 5  
T3 = 23 

(ii) T10 = 2x102 + 5 
T10 = 2x100 + 5 
T10 = 200 + 5 
T10 = 205 
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5. If Tn = n2 – 1,find (i) Tn-1  and (ii) Tn+1 . 
(i) Tn-1 = (n-1)2 – 1 

Tn-1 = n2-2n +1 – 1 
Tn-1 = n2-2n  

(ii) Tn+1 = (n+1)2 – 1 
Tn+1 = n2+2n +1 – 1 
Tn+1 = n2+2n  

6. If Tn = n2 + 4 an Tn = 200 find the value of  ‘n’. 
Tn       =  n2 + 4 
200    =  n2 + 4 
n2 + 4 =  200  
n2       =  200 - 4  
n2       =  196  
n2       =  14  

ILLUSTRATIVE EXAMPLES 
1: Check whether 13,19,25,31,…. form an A.P.  
Sol:T1 = 13, T2 = 19, T3 = 25, T4 = 31  
d = T2 - T1 = 19 – 13 = 6 
d = T3 – T2 = 25 – 19 = 6 
d = T4 – T3 = 31 – 25 = 6 
Since there is a common difference, the given sequence is an A.P. 
2: If a = 3 and c.d = 4, find the A.P . 
Sol: T1 = 3,   
T2 = a + d = 3 + 4 = 7 
T3 = 7 + 4 = 11 
T4 = 11 + 4 = 15 
 ∴ The A.P is 3, 7, 11, 15…..      
3: In the A.P 12, 19, 26,...... find Tn and hence find T15. 
Sol: a = 12,  d = 7,  
Tn = a + (n - 1)d 
Tn = 12 + (n - 1)7 
Tn = 12 + 7n - 7 
Tn = 7n + 5 
T15 = 7x15 + 5 
T15 = 105 + 5 
T15 = 110 
4: Find the number of terms in the finite  A.P 7, 13, 19, ........,. 
Sol:  a = 7, d= 6, Tn = 151 
Tn = a + (n - 1)d 
151 = 7 + (n - 1)6 
151 = 7 + 6n - 6 
151 = 1 + 6n 
6n = 151 - 1 
6n = 150 
n = 25 
5: The 8th  term of an A.P is 17 and the 19th  term is 39. Find the 25th  term. 
Sol: T8  = 17, T19  = 39, T25  = ?,  
d = ౦ି ౧

୮ି୯
 

d = భవି ఴ
ଵଽି଼
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d = ଷଽି ଵ
ଵଵ

 

d = ଶଶ
ଵଵ

 
d = 2 
Tp = Tq + (p-q)d 
T25 = T19 + ( 25 – 19)d 
T25 = 39 + 6x2 
T25 = 39 + 12 
T25 = 51 

6: Determine the A.P. whose 4th term is 17  and the 10th term exceeds the 
7th  term by 12  
T4= 17,  T10 = T7 + 12 
a + 9d = a + 6d + 12 
9d – 6d = 12 
3d = 12 
d =  4 
T4= 17 
a + 3d = 17 
a + 3x4 = 17 
a + 12 = 17 
a = 17 – 12 
a = 5 
∴ The A.P is 5, 9, 13, 17 . . . . . . . 

7: In an A.P, 7 times the 7th  term is equal to 11 times the 11th  term. Find the 18thterm of 
the A.P. 
7T7 = 11T11 

7(a + 6d)  = 11( a + 10d) 
7a + 42d = 11a + 110d 
7a – 11a = 110d – 42d 
-4a = 68d 
-a = 17d 
a = - 17d 
T18  = a + 17d 
T18 = -17d + 17d 
T18 = 0 

Exercise 2.2 
1. Write the next four terms of the following A.P. 

(i) 0, -3, -6, . . .    (ii)      ଵ

,   ଵ

ଷ
 ,  ଵ

ଶ
 . . . (iii)    a + b, a – b, a – 3b, . . . 

(i)  0, -3, -6, -9, -12, -15,-18  
(ii)  ଵ


,   ଵ

ଷ
 ,  ଵ

ଶ
 ,  ଶ

ଷ
,  ହ

,  1, 


 

(iii) a + b, a – b, a – 3b, a – 5b, a – 7b, a – 9b, a – 11b 
2. Find the sequence if. 

(i) Tn = 2n – 1  (ii)   Tn  = 5n + 1 
(i) T1 = 2x1 – 1        T2 = 2x2 – 1       T3 = 2x3 – 1   

T1 = 2 – 1            T2 = 4 – 1           T3 = 6 – 1   
T1 =  1                 T2 = 3                 T3 = 5 
∴ The sequence is :  1, 3, 5, 7, 9. . . . 
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(ii) T1  = 5x1 + 1       T2  = 5x2 + 1        T3  = 5x3 + 1 
T1  = 5 + 1           T2  = 10 + 1          T3  = 15 + 1 
T1  = 6                 T2  = 11                 T3  = 16 
∴ The sequence is :  6, 11, 16, 21, 26  . . . . 

3. In an A.P,  
(i) If a = -7, d = 5 find  T12. 
(ii) If a = -1,  d = -3 find  T50. 
(iii) If a = 12,  d = 4, Tn = 76 find  ‘n’. 
(iv) If d = -2,  T22 = -39 find  ‘a’. 
(v) If a = 13,  T15 = 55  find  ‘d’  . 

(i) If a = -7, d = 5 find T12. 
Tn = a + (n – 1)d  
T12 = -7 + (12 – 1)5  
T12 = -7 + 11x5  
T12 = -7 + 55 
T12 = 48 

(ii)  If a = -1,  d = -3 find  T50. 
Tn = a + (n – 1)d  
T50 = -1 + (50 – 1)-3  
T50 = -1 + 49x-3  
T50 = -1 + -147 
T50 = -148 

(iii) If a = 12,  d = 4, Tn = 76 find  ‘n’ 
a + (n – 1)d  =   Tn  
12 + (n – 1)4  =   76  
12 + 4n – 4  =   76  
4n + 8  =   76  
4n   =   76 - 8 
4n   =   68 
n     =   17 

(iv)  If d = -2,  T22 = -39 find ‘a’ . 
a + (n – 1)d  =   Tn  
a + (22 – 1)-2  =   -39  
a + (21)x-2  =   -39  
a  - 42  =   -39  
a   =   -39 +42  
a   =   3 

(v)   If  a = 13,  T15 = 55  find  ‘d’    
a + (n – 1)d  =   Tn  
13 + (15 – 1)d  =   55 
13 + 14d  =   55 
14d  =   55 - 13 
14d  =   42 
d  =   3 

4. Find the number of terms in the A.P,100,  96,  92,  .  .  . ,  12. 
a = 100, d = T2  -  T1  96 – 100  = -4,  Tn   = 12 
a + (n – 1)d  =   Tn  
100 + (n – 1)-4  =   Tn  
100  -4n + 4  =   12 
-4n + 104  =   12 
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-4n   =   12 - 104 
-4n   =    - 92 
n   =    23 

5. The angles of a triangle are in A.P. If the smallest angle is 50°, find the other two angles. 
a, a + d, a + 2d are the 3 angles of a triangle. The smallest angle  a = 500 

a + (a+d) + (a+2d) = 1800 [ ∵Sum of 3 angles of a triangle is 1800] 
500 + (500 +d) + (500 + 2d) = 1800 
1500 + 3d = 1800 
3d = 1800 – 1500 = 300 

d = 100 

∴ 3 angles of a triangle   500, 500 + 100, 500 + 2x100      =    500, 600, 700 

6. An A.P consists of 50 terms of which 3rd  term is 12 and last term is 106. Find the 29th  
term 50. 
n = 50, T3 =  12, T50 = 106, T29 = ? 

d = 
౦ି౧
୮ି୯  

d = 
ఱబିయ
ହିଷ

 

d = 
ଵିଵଶ

ସ
 

d = 
ଽସ
ସ

 = 2  ⇒ d = 2 

T29 = T3 + 26d [∵Tp = Tq + (p-q)d] 
T29 = 12 + 26x2 
T29 = 12 + 52 
T29 = 64 

7. The sum of 4th and 8th terms of an A.P is 24 and the sum of 6th and 10th terms of the same 
A.P is 44. Find the first three terms. 
T4 + T8  = 24, T6 + T10  = 44 
T4 + T8  = 24  
⇒a + (4-1)d + a + (8-1)d =24  
⇒a + 3d + a + 7d =24  
⇒2a + 10d  = 24    
⇒a + 5d  = 12  ------(1) 
T6 + T10  = 44 
⇒a + (6-1)d + a + (10-1)d =44  
⇒a + 5d + a + 9d =44  
⇒2a + 14d  =44  
⇒a + 7d  = 22 -------(2) 
(1) -   (2) 
a + 5d  =   12   
a + 7d  =   22 
     -2d  = -10 

d  =    5 
Substitute  d = 5 in Eqn  (1), 
a + 5x5  = 12 ⇒ a + 25 = 12 ⇒ a = 12 – 25 = -13 
∴ The first three terms are : a , a+d, a + 2d ⇒ -13, -13+5, -13 + 10 ⇒ -13 , -8, -3 

8. The ratio of 7th to 3rd term of an A.P is 12 : 5. Find the ratio of 13th to 4th term. 
ళ
య

 = 
ଵଶ
ହ

 ⇒ 5T = 12Tଷ 

⇒ 5[a +(7-1)d] = 12[a + (3-1)d] 

⇒ 5a +30d = 12a + 24d 
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⇒ 30d -24d= 12a – 5a 

⇒ 6d = 7a 

⇒ a = 
ௗ


 
భయ
ర

 = 
ୟା(ଵଷିଵ)ୢ
ୟା(ସିଵ)ୢ

 

భయ
ర

 = 
లౚ
ళ ାଵଶୢ
లౚ
ళ ାଷୢ

 

భయ
ర

 = 
లౚశఴరౚ

ళ
లౚశమభౚ

ళ

 

భయ
ర

 = 
ଵ
ଷ

 

Tଵଷ: Tସ = 10: 3 
9. A company employed 400 persons in the year 2001 and each year increased by 35 persons. In 

which year the number of employees in the company will be 785? 
This is in A.P., 
∴ a = 400  d = 35, Tn = 785 
a + (n-1)d = Tn 
400 + (n-1)35 = 785 
400 + 35n-35 = 785 
35n = 785 - 365 
35n = 420 
n = ସଶ

ଷହ
 

n = 12 
∴ After 12 years the number of employees in the company will be 785. 
⇒ 2001 + 12 = 2013th year 

10. If the pth  term of an A.P is q and the qth  term is p, prove that the nth  term equal to (p + q – 
n). 
d = 

౦ି౧
୮ି୯  

d = 
୯ି୮
୮ି୯

 

d = -1 
Tn = T୮ + (n –p)d 
Tn = q + (n –p)x-1 
Tn = q -n + p 
Tn = p + q − n 

11. Find four numbers in A.P such that the sum of 2nd  and 3rd  terms is 22 and the product 
of 1st and 4th terms is 85. 
T2 + T3 = 22, T1x T4 = 85 
T2 + T2+d = 22 
a + (2-1)d + a+(2-1)d+ d = 22 
a + d + a+d+ d = 22 
2a + 3d  = 22   
a + 3d  = 22 – a    ------------(1) 
T1x T4 = 85 
a[(a + (4-1)d] = 85 
a[(a + 3d] = 85 
a[22 - a] = 85      [ Substituting (1)] 
22a – a2 = 85 
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– a2 + 22a -  85 = 0 
 a2   - 22a +85 = 0 
a2   - 17a- 5a +85 = 0 
a(a  - 17)-5(a – 17) = 0 
(a  - 17)(a – 5 = 0 
a  =17    Or a = 5  
When Sustituting in (1) 

17 + 3d  = 22 – 17 ⇒ 17 +3d = 5 ⇒3d = 5 – 17 ⇒ d = 
ି ଵଶ
ଷ

  ⇒ d = -4 
Or 
5 + 3d  = 22 – 5 ⇒ 5 +3d = 17 ⇒3d = 17- 5 ⇒ d = 

ଵଶ
ଷ

  ⇒ d =  4 
∴The four terms are:  17 , 13, 9, 5 Or 5, 9, 13, 17 
 

ILLUSTRAYIVE EXAMPLES 
1:If Tn = 2n – 1 find S3. 

Sol:: S3 = T1 + T2 + T3 
Tn = 2n – 1 
T1  = 2x1  – 1 = 2 – 1 = 1 
T2 = 2x2 – 1 = 4 – 1 = 3 
T3 = 2x 3 – 1 = 6 – 1 = 5 
∴S3 = T1 + T2 + T3 = 1 + 3 + 5 = 9 

2:IF Tn = n2 + 1 find  S2 
Sol:S2 = T1 + T2  
Tn = n2 + 1 
T1 = 12 + 1 = 1 + 1 = 2 
T2 = 22 + 1 = 4+1 = 5 
∴S2 = T1 + T2 = 2 + 5 = 7 

ILLUSTRAYIVE EXAMPLES 
1:If Tn=5n–2 find S4 
Sol:: S4 = T1 + T2 + T3 + T4 
Tn = 5n – 2 
T1 = 5x1 – 2 = 5 – 2 = 3 
T2 = 5x2 – 2 = 10 – 2 = 8 
T3 = 5x3 – 2 = 15 – 2 = 13 
T4 = 5x4 – 2 = 20 – 2 = 18 
∴S4 = T1 + T2 + T3 + T4= 3 + 8 + 13 + 18 = 42 

2: Find the sum of first 20 terms of the series 1 + 2 + 3 + ...... 
Sol:∑n = ୬(୬ାଵ)

ଶ
  [ Sum of first n’ natural numbers] 

∑20 = ଶ(ଶାଵ)
ଶ

   
∑20 = ଶ୶ଶଵ

ଶ
   

∑20 = 10x21   
∑20 = 210 
3: Find the sum of the first 15 terms of the A.P 5, 8, 11, 14, .... 
Sol:Sn = ୬

ଶ
[2a + (n − 1)d]  

n = 15, a = 5, d = 3 
S15 = ଵହ

ଶ
[2x5 + (15 − 1)3]  

S15 = ଵହ
ଶ

[10 + 14x3]  
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S15 = ଵହ
ଶ

[10 + 42  

S15 = ଵହ
ଶ

x 52 
S15 = 15x 26 
S15 = 390 
4: Find the sum of all natural numbers between  200 and 300 which are exactly divisible  
by 6. 
Sol:The sum of all natural numbers between 200and 300 which are exactly divisible  by 6, 
204 + 210 + 216+ .  .   .    .    .+ 294 
a = 204, d = 6, Tn = 294 
Tn = a + (n – 1)d 
294 = 204 + (n – 1)6 
294 – 204 = 6n – 6 
90 + 6 = 6n 
6n = 96 
n = 16 
Sn = 

ଶ
[ܽ + ܶ] 

S16 = ଵ
ଶ

[204 + 294] 
S16 = 8[498] 
S16 = 3984 
5: Ramesh wants to buy a cell phone. He can buy it by paying Rs 15,000 cash or by making 
12 monthly instalments as Rs 1800 in the 1st month, Rs 1750 in 2nd month Rs 1700 
in 3rd month and so on. If he pays the money in instalments. find, 
(i) total amount paid in 12 instalments 12  
(ii) how much extra he has to pay over and above the cost price. 
Sn = 

ଶ
[2ܽ + (݊ − 1)݀ 

n = 12, a = 1800, d = -50 
S12 = ଵଶ

ଶ
[2x1800 + (12 − 1) − 50] 

S12 = 6[3600 + 11x − 50] 
S12 = 6[3600− 550] 
S12 = 6x3050 
S12 = 18,300 
∴ Total amount paid in 12 instalments = Rs 18300. 
Extra amount paid = 18300-1500 = Rs 3,300 
6: Find three positive integers in A.P such that their sum is 24 and their product is 480. 
Let the three terms be: a – d, a, a + d, 
a – d + a + a + d = 24 
3a = 24 
∴a = 8 
(a – d) x a x (a + d) = 480 
(8 – d)x8x(8 + d) = 480 
(8 – d)(8 + d) = 60 
82 – d2 = 60 
64 – d2 = 60 
64 – 60 = d2 
d2 = 4 
∴ d = ±2 
∴ the terms are: 8 – 2, 8, 8 + 2  
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Or  8 –(-2) , 8, 8 + (-2) 
∴ the terms are: 6, 8, 10 OR 10 ,8, 6 
7: A spiral is made up of successive semicircles, with centres alternately at A and B, 
starting  with centre  at A, of radii 0.5cm, 1cm, 1.5cm, 2cm..... as shown in figure. What 
is the total length of such a spiral made up of thirteen consecutive semicircles? 

Take π =
22
7 ൨ 

Sol:l1, l2, l3 . . . be the length of semicircles of radiusĖ r1 =  0.5cm,r2 = 1cm,r3 =  1.5cm . . . 
respectively 
Length of the semicirlce = πr  
⇒l1 = πr1 ⇒ 0.5π ⇒ 

ଶ
 

l2 = 2 ⇒ ,ߨቀగ
ଶ
ቁ,   l3 = 3 ቀగ

ଶ
ቁ . . . . .l13 = 13ቀగ

ଶ
ቁ 

Total length of the spiral = l1 + l2 + l3 + . . . . .+ l13 

⇒గ
ଶ
 + 2ቀగ

ଶ
ቁ + 3 ቀగ

ଶ
ቁ . . . . . .+ 13ቀగ

ଶ
ቁ 

⇒గ
ଶ
(1 + 2 + 3 + . . . . . . + 13) 

⇒గ
ଶ
[∑13] 

⇒గ
ଶ
ቂଵଷ(ଵଷାଵ)

ଶ
ቃ 

⇒గ
ଶ
ቂଵଷ୶ଵସ

ଶ
ቃ =ଵ

ଶ
 x ଶଶ


x13x7 = 11x13 = 143 

Exercise 2.3 
1. If Tn =2n + 3 find  S2 

S2 = T1 + T2 

S2 = T1 + T2 
T1 = 2x1 + 3   = 2 + 3 = 5     
T2 = 2x2 + 3  = 4 + 3 = 7                                                  
∴  S2 = 5 + 7 
∴  S2 = 12 

2. Find the sum of. 
(i)   3+7+11+  .  .  . . . to 25 terms  

a = 3, d = 4, n =25 
Sn = 

ଶ
[2ܽ + (݊ − 1)݀] 

S25 = ଶହ
ଶ

[2x3 + (25 − 1)4] 

S25 = ଶହ
ଶ

[6 + 24x4] 

S25 = ଶହ
ଶ

[6 + 96] 

S25 = ଶହ
ଶ

[102] 
S25 = 25[51] 
S25 = 1275 

(ii)  -3,  1,  5, . . . . . . to 17 terms. 
a = -3, d = 4, n =17 
Sn = ୬

ଶ
[2a + (n − 1)d] 

Sn = ଵ
ଶ

[2. x(−3) + (17 − 1)4] 

Sn = ଵ
ଶ

[−6 + 16x4] 
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Sn = ଵ
ଶ

[−6 + 64] 

Sn = ଵ
ଶ

[58] 
Sn = 17[29] 

Sn = 493 

(iii) 3a, a, -a, ………. to a terms  
a = 3a, d = -2a, n =a 
Sn = ୬

ଶ
[2a + (n − 1)d] 

Sn = ୟ
ଶ

[2(3a) + (a − 1)(−2a)] 
Sn = ୟ

ଶ
[6a + (−2aଶ + 2a)] 

Sn = ୟ
ଶ

[8a − 2aଶ] 

Sn = ଶୟ
ଶ

[4a − aଷ] 
Sn = a[4a − aଷ] 
Sn = 4aଶ −  aଷ 

(iv) p, o, -p, …….. to p terms  
a = p, d = -p, n =p 
Sn = 

୬
ଶ

[2a + (n− 1)d] 
Sn = 

୮
ଶ

[2p + (p − 1)(−p)] 
Sn = 

୮
ଶ

[2p + (−pଶ + p)] 

Sn = 
୮మ

ଶ
[3 − p] 

3. Find the sum of the first 111 terms of an A.P. whose 56th term is ହ
ଷ

. 

n = 111, T56 = ହ
ଷ

,  
Tn = a + (n – 1)d  
a + (56 – 1)d  =  ହ

ଷ
 

a + 55d  =  ହ
ଷ

 ---------(1) 
Sn = ୬

ଶ
[2a + (n − 1)d] 

S111 = ଵଵଵ
ଶ

[2a + (111− 1)d] 

S111 = ଵଵଵ
ଶ

[2a + 110d] 

S111 = ଵଵଵ୶ଶ
ଶ

[a + 55d] 

S111 = 111 ቂ ହ
ଷ
ቃ   [Substitute in  (i) ] 

S111 = ହହହ
ଷ

    

S111 = 15    

4. For a sequence of natural numbers, 
(a) find  (i) ∑ 20ଶ

ୀଵ  (ii) S50 – S40 (iii) S30 + S15 
(b) find n’ if (i) Sn = 55  (ii) Sn = 15    

(a) (i) ∑ 20ଶ
ୀଵ  

∑݊ = 
(ାଵ)

ଶ
 

∑20 = 
ଶ(ଶାଵ)

ଶ
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∑20 = 10x21 
∑20 = 210 

(ii) S50 – S40 

Sn = ୬(୬ାଵ)
ଶ

 

S50 – S40 = ହ(ହାଵ)
ଶ

 - ସ(ସାଵ)
ଶ

 
S50 – S40 = 25x51 – 20x41 
S50 – S40 = 1275 – 820 
S50 – S40 = 455  

(iii)  S30 + S15 
Sn = ୬(୬ାଵ)

ଶ
 

S30 + S15 = ଷ(ଷାଵ)
ଶ

 + ଵହ(ଵହାଵ)
ଶ

 

S30 + S15 = ଷ୶ଷଵ
ଶ

 + ଵହ୶ଵ
ଶ

 
S30 + S15 = 15x31 +15x8 
S30 + S15 = 465 +120 
S30 + S15 = 585 

(b) (i) Sn = 55   

Sn = 
୬(୬ାଵ)

ଶ
 

55 = 
୬(୬ାଵ)

ଶ
 

n(n + 1) = 55x2 
n(n + 1) = 110 
n(n + 1) = 10(10+1) 
∴n = 10 

(ii) Sn = 15    
Sn = ୬(୬ାଵ)

ଶ
 

15 = ୬(୬ାଵ)
ଶ

 
n(n + 1) = 15x2 
n(n + 1) = 30 
n(n + 1) = 5(5+1) 
∴n = 5 

5. Find the sum of all the first 'n' odd natural numbers.  
Sn = 

୬
ଶ

[2a + (n− 1)d] 
a = 1, d = 2 
⇒ Sn = 

୬
ଶ

[2x1 + (n− 1)2] 
⇒ Sn = 

୬
ଶ

[2 + 2n− 2] 
⇒ Sn = 

୬
ଶ

[2n] 
⇒ Sn = nଶ 

6. Find the sum of all natural numbers between 1 and 201 which are divisible by 5. 
=5 + 10 + 15 + 20 + .. . . . . . .+200 

=5(1 + 2 + 3 + 4 + .. . . . . . .+40) 

=5(Sn) 

⇒Sn = 
୬(୬ାଵ)

ଶ
 

=5ቂସ(ସାଵ)
ଶ

ቃ 
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=5[20x41] 
=5[820] 
= 4100 

7. Find the first four terms of a sequence of which sum to n terms is  n  ଵ
ଶ
n(7n-1). 

Sn = ଵ
ଶ
n(7n-1) 

T1 = S1 
T1 = ଵ

ଶ
x1(7x1-1) 

T1 = ଵ
ଶ
(6) 

T1 = 3 
T1 + T2 = S2 

⇒ T2 = S2 - S1 
⇒ T2 = ଵ

ଶ
x2(7x2-1)  - 3 

⇒ T2 = 1(14-1)  - 3 
⇒ T2 = 13  - 3 
⇒ T2 = 10 
T3  = S3 – S2 

⇒T3  = ଵ
ଶ

x3(7x3-1)   – 13 

⇒T3  = ଷ
ଶ
(21-1)   – 13 

⇒T3  = ଷ
ଶ
x20   – 13 

⇒T3  = 3x10   – 13 ⇒ 30-13 
T3  = 17 
T4 = S4 – S3 

⇒T4 = ଵ
ଶ

x4(7x4-1) – 30 

⇒T4 = 2(28-1) – 30 

⇒T4 = 2(27) – 30 

⇒T4 = 54 – 30 

⇒T4 = 24 
8. How many terms of the A.P 1, 4, 7, ...... are needed to make the sum 51? 

Sn = ୬
ଶ

[2a + (n − 1)d] 
Sn  = 51,  a = 1, d = 3 
୬
ଶ

[2x1 + (n− 1)3] = 51 
୬
ଶ

[2 + 3n − 3] = 51 
୬
ଶ

[3n − 1] = 51 
n[3n− 1] = 102 
3nଶ – n = 102 
3nଶ – n – 102 =0 
3nଶ – 18n + 17n – 102 =0 
3n(n – 6) + 17(n – 6) =0 
(n – 6) + (3n+17) =0 
(n – 6) = 0  ⇒ n=6 

9. Find three numbers in AP whose sum and products are respectively.  
(i) 21 and 231       (ii) 36 and. 
The terms of an A.P. are – a – d, a, a + d 

(i) a – d + a + a + d = 21 



SSLC - Mathematics Progression 
 

Yakub S., GHS Nada, Belthangady Talik, D.K. -574214 :9008983286 Page 15 
 

3a  = 21 
a  = 7 
(a – d) a (a + d) = 231 
(7 – d) 7 (7 + d) = 231 
(7 – d) (7 + d)  = 33 
72 – d2  = 33 
49 – d2  = 33 
-d2  = 33 - 49 
-d2  =  - 16 
d2  =  16 
d  =  ±4 
∴ The terms are -  7 – 4 = 3, 7, 7 + 4 = 11 
∴ The terms are  3 , 7, 11 

(ii) a – d + a + a + d = 36 
3a  = 36 
a  = 12 
(a – d) a (a + d) = 1620 
(12 – d) 12 (12 + d) = 1620 
(12 – d) (12 + d)  = 135 
122 – d2  = 135 
144 – d2    = 135 
-d2  = 135 - 144 
-d2  =  - 9 
d2  =  9 
d  =  ±3    
∴ The numbers are -  12 – 3 = 9, 12, 12 + 3 = 15 
∴ The numbers are  9 , 12, 15 

10. The sum of 6 terms which form an A.P is 345. The difference between the first and last terms 
is 55. Find the terms. 
୬
ଶ

[2a + (n − 1)d] = Sn  

ଶ

[2a + (6 − 1)d] = 345  
3[2a + 5d] = 345  
6a + 15d = 345  
2a + 5d = 115-----------(1) 
Tn – a  = 55 
a + (n – 1)d – a = Tn  
a + (6 – 1)d– a = 55 
5d  =  55  
d  =  11 
(i)⇒ 2a + 5x11 = 115 
⇒ 2a + 55 = 115 
⇒ 2a = 115 – 55 
⇒ 2a = 60 
⇒ a = 30 
∴   ⇒ The terms of an A.P. – 30, 41, 52, 63, 74, 85 

11. In an AP whose first term is 2, the sum of first five terms is one fourth the sum of the next 
five terms. Show that T20 = -112 find S20 
a =  2, S5 =  ଵ

ସ
(Sଵ − Sହ) 
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Sn =  ୬
ଶ

[2a + (n− 1)d] 

S5 =  ହ
ଶ

[2x2 + (5 − 1)d] 

S5 =  ହ
ଶ

[4 + 4d] 
S5 =  5[2 + 2d] 
S5 = 10 + 10d 
S10 =  ଵ

ଶ
[2x2 + (10 − 1)d] 

S10 =  5[4 + 9d] 
S10 =  20 + 45d 
S10 - S5 =  20 + 45d –(10 +10d ) 
S10 - S5 =  20 + 45d –10 -10d  
S10 - S5 =  10 + 35d  
10 + 10d =  ଵ

ସ
(10 + 35d) 

40 + 40d =  10 + 35d 
5d  =  −30 
d =  - 6 
∴ T20 = 2 + (20-1)-6   
∴ T20 = 2 + 19x-6 
∴ T20 = 2 - 114 
∴ T20 = -112 
S20 =  ଶ

ଶ
[2x2 + (20 − 1)(−6)] 

S20 =  10[4 − 114] 
S20 =  10[−110] 
S20 =  −1100 

12. The third term of an A.P is 8 and the ninth term of the A.P exceeds three times the third term 
by 2. Find the sum of its first 19 terms. 
T3  = 8 
a + (3 – 1)d =8 
a + 2d =8---------(1) 
T9 = 3T3  + 2 
a + (9 – 1)d = 3x8 + 2 
a + 8d = 24 + 2 
a + 8d = 26-------(2) 
(2) – (1) 
a + 8d  = 26 
a + 2d =   8 
6d = 18 
d =   3 
∴   (1) ⇒ a + 2x 3 =   8 
⇒ a + 6 =   8 
⇒ a  =   2 
Sn  =  ୬

ଶ
[2a + (n − 1)d] 

Sn  =  ଵଽ
ଶ

[2x2 + (19 − 1)3] 

Sn  =  ଵଽ
ଶ

[4 + 18x3] 

Sn  =  ଵଽ
ଶ

[4 + 54] 
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Sn  =  ଵଽ
ଶ

[58] 
Sn  =  19x29 
Sn  =  551 

ILLUSTRATIVE EXAMPLES 
1: In the H.P. ଵ

ହ
, ଵ
ଷ
, 1, -1 - - - - find T10. 

T10 =  ଵ
ା(ିଵ)ௗ

 

T10 =  ଵ
ହା(ଵିଵ)(ିଶ)

 

T10 =  ଵ
ହାଽ(ିଶ)

 

T10 =  ଵ
ହିଵ଼

 

T10 =  − ଵ
ଵଷ

 

2: In a H.P. T3 = ଵ

 and  T7 = ଵ

ହ
. Find T15. 

In H.P.  T3 = ଵ

 , T7 = ଵ

ହ
 

∴ The corresponding terms in A.P. are  T3 = 7 , T7 = 5  
d = ்ି ்

ି
 

d = ହି 
ିଷ

 

d = ିଶ
ସ

 ⇒ d = ିଵ
ଶ

 
T15 = T7 + 8d 
T15 = 5 + 8xିଵ

ଶ
 

T15 = 5 -4 
T15 = 1 
∴ T15  of the H.P. T15 = 1 

Exercise 2.4 
1. Which of the following are harmonic progressions? 

(i) 1, ଵ
ସ
, ଵ

, ଵ
ଵ

 . . .             (ii) 1, ଶ
ଷ
, ଵ
ଶ
, ଶ
ହ
 . . .   (iii)  1, ଵ

ଶ
, ଵ

, ଵ
ଵ଼

 . . .   

(iv)  1, ଵ
ଷ
, ଵ

, ଵ
ଵଵ

 . . .              (v) 6, 4, 3, . . .     (vi)  1, ଵ
ଶ
, ଵ
ସ
, . . .   

 (i)   1, ଵ
ସ
, ଵ

, ଵ
ଵ

 . . . 
The reciprocals are  1, 4, 7,10, . . . 
 4 -1 = 3, 7 – 4 = 3    
 The reciprocals are in A.P.. 
∴ Harmonic progressions 

 (ii)  1, ଶ
ଷ
, ଵ
ଶ
, ଶ
ହ
 . . .    

The reciprocals are    1, ଷ
ଶ
, 2, ହ

ଶ
 . . 

ଷ
ଶ
−  1 = ଵ

ଶ
 , 2 −  ଷ

ଶ
=  ଵ

ଶ
,  ହ
ଶ
−  2 =  ଵ

ଶ
  . . 

The reciprocals are in A.P 
∴ Harmonic progressions 
 

  (iii)  1, 
ଵ
ଶ
, 
ଵ

, ଵ
ଵ଼

 . . .   

The reciprocals are  1, 2, 6, 18 . . .   
2 – 1 =1, 6 – 2 =4 . . . 
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The reciprocals are not in A.P 
∴ It is not a Harmonic progressions 

 (iv)   
ଵ
ଷ
, 
ଵ

, ଵ
ଵଵ

 . . .   

The reciprocals are    3, 7, 11 . . .   
7 – 3 = 4, 11 – 7 = 4 
The reciprocals are in A.P. 
∴ Harmonic progressions 

 (v)  6, 4, 3, . . .  

The reciprocals are    
ଵ

, 
ଵ
ସ
, 
ଵ
ଷ
, . . .    

ଵ
ସ
− ଵ


=  ଵ

ଵଶ
 , ଵ
ଷ
−  ଵ

ସ
 = ଵ

ଵଶ
 ,  . . . .    

The reciprocals are in A.P. 
∴ Harmonic progressions 

(vi)  1, 
ଵ
ଶ
, 
ଵ
ସ
, . . .   

The reciprocals are    1, 2, 4, . . .    
2 − 1 =  1 , 4 −  1 = 3 ,  . . . .    
The reciprocals are not in A.P 
∴ It is not a Harmonic progressions 

2. Find 
(i) Tn in    ଵ

ଶ
, ଵ
ସ
, ଵ

 . . . Tn     (ii)  T10     in ଵ


, ଵ
ସ
, 1 . . T10 

(i)   ଵ
ଶ
, ଵ
ସ
, ଵ

 . . .ರĹÐ Tn         

Tn = ଵ
ା(ିଵ)ௗ

 

Tn = ଵ
ଶା(ିଵ)ଶ

 

Tn = ଵ
ଶାଶିଶ

 

Tn = ଵ
ଶ

 

(ii) ଵ

, ଵ
ସ
, 1 . . .ರĹÐ T10 

Tn = ଵ
ା(ିଵ)ௗ

 

T10 = ଵ
ା(ଵିଵ)(ିଷ)

 

T10 = ଵ
ାଽ(ିଷ)

 

T10 = ଵ
ିଶ

 

T10 = ିଵ
ଶ

 

3. In a H.P. T5 = ଵ
ଵଶ

 and T11 = ଵ
ଵହ

, find T25. 

In H.P. T5 = ଵ
ଵଶ

  
⇒In A.P. T5 = 12 = Tq 

In H.P. T11 = ଵ
ଵହ

   
⇒ In A.P.T11 = 15 = Tp 

d  = ౦ି౧
୮ି୯

 

d  = ଵହିଵଶ
ଵଵିହ

 

d  = ଷ

 



SSLC - Mathematics Progression 
 

Yakub S., GHS Nada, Belthangady Talik, D.K. -574214 :9008983286 Page 19 
 

d  = ଵ
ଶ
 

Tn = a + (n – 1)d 
12 = a + (5 – 1) ଵ

ଶ
 

12 = a + 4x ଵ
ଶ
 

12 = a + 2 
a  = 12 - 2 
a  = 10 
∴ T25 = 10 + (25-1) ଵ

ଶ
 

T25 = 10 + 24x ଵ
ଶ
 

T25  = 10 + 12 
T25  = 22 
∴ In H.P. T25  = ଵ

ଶଶ
 

4. In a H.P. T4 = ଵ
ଵଵ

 and T14 = ଷ
ଶଷ

,  Find  (i) T7  (ii) T19  

In H.P. T4 = ଵ
ଵଵ

  
⇒In A.P. T4 = 11 = Tq 

In H.P. T14 = ଷ
ଶଷ

   
⇒In A.P. T14 = ଶଷ

ଷ
   = Tp 

d  = ்ି ்

ି
 

d  = 
మయ
య ିଵଵ

ଵସିସ
 

d  = 
ିషభబయ
   ଵ

 

d  = − ଵ
ଷ
 

Tn = a + (n – 1)d 
11 = a + (4 – 1) (− ଵ

ଷ
) 

11 = a + 3x(− ଵ
ଷ
) 

11 = a - 1 
a  = 11 + 1 
a  = 12 

(i)  T7 = 12+ (7-1) (− ଵ
ଷ
) 

T7 = 12 + 6x (− ଵ
ଷ
) 

T7  = 12 - 2 
T7  = 10 
⇒In an A.P. T7 = 10    
∴ In H.P.T7 = ଵ

ଵ
 

(ii) T19  = 12 + (19-1) (− ଵ
ଷ
) 

T19  = 12 + 18x (− ଵ
ଷ
) 

T19   = 12 - 6 
T19   = 6 
⇒In A.P. T19 = 6   
∴ In H.P. T19 =  ଵ
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ILLUSTRATIVE EXAMPLES 
1: Find the first 3 terms of a G.P if a = 4 and  r = 2. 
T1 = a = 4 
T2 = ar = 4x2 = 8 
T3 = ar2 = 4x22 = 4x4 = 16 
∴The three terms are: 4, 8, 16 
2:Find the fifth term of the G.P ଷ

ଶ
, ଷ
ସ
 , ଷ
଼
, . . . .. 

a = ଷ
ଶ
, r = ଵ

ଶ
, 

Tn = arn-1 

T5 = ଷ
ଶ

x ቀଵ
ଶ
ቁ
ହିଵ

 

T5 = ଷ
ଶ

x ቀଵ
ଶ
ቁ
ସ

 

T5 = ଷ
ଶ

x ଵ
ଶర

 

T5 = ଷ
ଶ

x ଵ
ଵ

 

T5 = ଷ
ଷଶ

   

3: Which term of the G. P 2, 2√2, 4, . . . . is  32? 
Tn = arn-1 

32 = 2 x ൫√2൯
ିଵ

             

16 = ቀ2
భ
మቁ
ିଵ

             

24 = 2
షభ
మ              

4 = ିଵ
ଶ

             
8 = ݊ − 1   
n = 8 + 1   = 9 
5: The first term of the G.P is 25 and 6th  term is 800. Find the seventh term. 
Tn = arn-1 

800 = 25 x r5 

r5 = 32 

r5 = 25 

∴ r  = 2 
T7 = r x T6 
T7 = 2 x 800 
T7 = 1600 

Exercise 2.5 
1. Find the common ratio in the following G.P. 

(i)  -5, 1, ିଵ
ହ

, . . .            (ii) √3, 3, 3√3, . . . 

(i)  -5, 1, ିଵ
ହ

, . . .             

r = ଵ
ିହ

 ,  
(ii) √3, 3, 3√3, . . . 
r = ଷ

√ଷ,
 = ଷ√ଷ

൫√ଷ൯
మ = ଷ√ଷ

ଷ
 = √3 

2. Do as directed. 
(i) If  a = 1 and r = ଶ

ଷ
 find  (a) Tn   (b)  T4  

(ii) In the G.P.  729,243, 81, . . .find  T7  
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(i) (a) Tn = a.rn-1 

Tn = 1. ቀଶ
ଷ
ቁ
ିଵ

 

Tn =  ቀଶ
ଷ
ቁ
ିଵ

 

(b) T4 = ቀଶ
ଷ
ቁ
ସିଵ

 

    T4 = ቀଶ
ଷ
ቁ
ଷ
 

    T4 = ଶ
య

ଷయ
 

    T4 = ଼
ଶ

 
 (ii) In the G.P.  729,243, 81, . . .find  T7 

Tn = a.rn-1 

a = 729, r = 
ଶସଷ
ଶଽ

 = 
ଵ
ଷ
 

T7 = 729.ቀଵ
ଷ
ቁ
ିଵ

 

T7 = 729.ቀଵ
ଷ
ቁ


 

T7 = 729.
ଵల

ଷల
 

T7 = 729.
ଵ
ଶଽ

 

T7 = 1 

3. Find the 12th term of a G.P whose 5th term is 64 and common ratio is 2. 
T5 = 64, r = 2, T12 = ? 
Tn = a.rn-1 

T5 = a (2)5-1 

64 = a (2)4 

64 = 16a  
a = ସ

ଵ
  

a = 4  
T12 = 4 x 212-1 

T12 = 4 x 211 

T12 = 4 x 2048 

T12 = 8192 
4. Find the following. 

(i) 10th and 16th terms of the G.P.  256, 128, 64, . . .  
(ii) 8th and 12th terms of the G.P. 81, -27, 9, . . .  
(iii)4th and 8th terms of the G.P. 0.008, 0.04, 0.2 ..... 

(i) 10th and 16th terms of the G.P.  256, 128, 64, . . .  
     a = 729, r = ଵଶ଼

ଶହ
 = ଵ

ଶ
 

Tn = a.rn-1 

T10 = 256 x ቀଵ
ଶ
ቁ
ଵିଵ

 

T10 = 256 x ቀଵ
ଶ
ቁ
ଽ
 

T10 = 256 x ଵ
వ

ଶవ
 

T10 = 256 x ଵ
ହଵଶ

 

T10 =  ଵ
ଶ
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T16 = 256 x ቀଵ
ଶ
ቁ
ଵିଵ

 

T16 = 256 x ቀଵ
ଶ
ቁ
ଵହ

 

T16 = 256 x ଵ
ଶభఱ

 

T16 = 256 x ଵ
ଶହ୶ଶళ

 

T16 = ଵ
ଵଶ଼

 
Or 
T16 = T10 x ݎ  

T16 = ଵ
ଶ x ቀଵ

ଶ
ቁ

 

T16 = ଵ
ଶళ  

T16 = ଵ
ଵଶ଼  

(ii) 8th and 12th terms of the G.P. 81, -27, 9, . . .  
      a = 81,  
      r = ିଶ

଼ଵ
 = ିଵ

ଷ
 

T8 = 81.ቀିଵ
ଷ
ቁ8-1 

T8 = 81.ቀିଵ
ଷ
ቁ7 

T8 = 81.ିଵ
ଷళ

 

T8 = 3ସ.ିଵ
ଷళ

 

T8 =
ିଵ
ଷయ

 

T8 =
ିଵ
ଶ

 

T12 = 81.ቀିଵ
ଷ
ቁ12-1 

T8 = 81.ቀିଵ
ଷ
ቁ11 

T8 = 81.ିଵ
ଷభభ

 

T8 = 3ସ.ିଵ
ଷభభ

 

T8 =
ିଵ
ଷళ

 

T8 =
ିଵ
ଶଵ଼

 

or 
T12 = ଼ܶxݎସ  

T12 = ିଵ
ଶ
ቀିଵ
ଷ
ቁ
ସ

 

T12 = ିଵ
ଶ

x ଵ
଼ଵ

 

T12 = ିଵ
ଶଵ଼

 

        

  
(iii)  4th and 8th terms of the G.P. 0.008, 0.04, 0.2 ..... 

 a  = 0.008 = 
଼

ଵ
 = ቀଵ

ହ
ቁ
ଷ
  , r = 

.ସ
.଼

 = 
ସ
଼

 = 5 

Tn = a.rn-1 
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T4 = ቀଵ
ହ
ቁ
ଷ

x 54-1 

T4 = 
ଵ
ହయ

x 53 

T4 = 1 

T8 = ቀଵ
ହ
ቁ
ଷ
. 57 

T8 = 
ଵ
ହయ

x 57 

T8 = 54 

T8 = 625 

or  
T8 = T4. r4 

T8 = 1. 54 

T8 = 625 

5. Find the last term of the following sequence:. 
      (i)  2, 4, 8, . . .    to 9 terms   (ii) 4, 4ଶ, 4ଷ .  .  .  to 2n terms 

       (iii) 2, 3, 4ଵ
ଶ
, . . .  to 6 terms   (iv) x, 1, ଵ

୶
, .  .  .  to 30 terms 

(i)  2, 4, 8, . . .    to 9 terms 
a = 2, r = ସ

ଶ
 = 2 

Tn = a.rn-1 

T9 = 2.29-1 

T9 = 29 

T9 = 512 

(ii) 4, 4ଶ, 4ଷ .  .  .  to 2n terms 
a  = 4, r = ସ

మ

ସ
 = 4 

T2n = 4.42n-1 

T2n = 42n 

 (iii) 2, 3, 4ଵ
ଶ
, . . .  to 6 terms    

a = 2, r = ଷ
ଶ
  

Tn = a.rn-1 

T6 = 2. ቀଷ
ଶ
ቁ
ିଵ

 

T6 = 2. ቀଷ
ଶ
ቁ
ହ

 

T6 = 2.ଷ
ఱ

ଶఱ
 

T6 = ଶ୶ଶସଷ
ଷଶ

 

T6 = ଶସଷ
ଵ

 

(iv) x, 1, ଵ
୶
, .  .  .  to 30 terms 

a   = x, r = ଵ
୶
  

Tn  = a.rn-1 

T30 = x. ቀଵ
୶
ቁ
ଷିଵ

 

T30 = x. ቀଵ
୶
ቁ
ଶଽ

 

T30 =  ୶
୶మవ

 

T30 =  ଵ
୶మఴ
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6. Find the G.P if  T5 : T10 =  32 : 1 and  T7 = ଵ
ଷଶ

. 

T5 : T10 =  32 : 1 
భబ
ఱ

  =    
ଵ
ଷଶ

 

ୟ.୰భబషభ

ୟ.୰ఱషభ
  =    

ଵ
ଷଶ

 
୰వ

୰ర
  =    

ଵ
ଷଶ

 

rହ =    
ଵ
ଶఱ

 

r =    
ଵ
ଶ
 

T7 = 
ଵ
ଷଶ

 

a. ቀଵ
ଶ
ቁ
ିଵ

 = 
ଵ
ଷଶ

 

a. ଵ
ଶల

 = 
ଵ
ଷଶ

 

a 
 = 

ସ
ଷଶ

 

a 
 = 2  

a 
 = 2 , T2 = a.r = 1 ; T3 = T2.r = 

ଵ
ଶ
 ; T4 = T3.r = 

ଵ
ସ
 ; T5 = 

ଵ
଼
 ; T6 = 

ଵ
ଵ

 

∴ ಗು�ೋತÃರ ¯ೆÎೕĤ  2,   1,   ଵ
ଶ
 ,   ଵ

ସ
 , ଵ
଼

, ଵ
ଵ

, 
ଵ
ଷଶ

 

7. The half life period of a certain radioactive material is 1 hour. If the initial sample weighed 
500 gm, find the mass of the sample remaining at the end of 5th hour? 
a = 500, r = 

ଵ
ଶ
, n = 6 [ After 5 hours number of terms are to be 6 including first term] 

Tn  = a.rn-1  

T5  = 500.ቀଵ
ଶ
ቁ
ିଵ

 

T5  = 500.ቀଵ
ଶ
ቁ
ହ
 

T5  = 500.
ଵ
ଶఱ

 

T5  = 500.
ଵ
ଷଶ

 

T5  = 
ହ
ଷଶ

 

T5  = 15 Gram 
8. Which term of the sequence 3, 6, 12, . . . is  1536? 

a = 3, r = 
ଷ
 = 2, Tn =1536 

a.rn-1 = Tn
 

3.2୬ିଵ = 1536 
2୬ିଵ = ଵହଷ

ଷ
 

2୬ିଵ = 512 
2୬ିଵ = 2ଽ 
n − 1 = 9 
n = 10 

9. If the 4th and 8th terms of a GP are 24 and 384 respectively, find the first term and common 
ratio. 
T4 = 24;   T8 = 384

ఴ
ర

 = 
ଷ଼ସ
ଶସ

 

.ఴషభ

.రషభ
 = 16 
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ళ

య
 = 16 

 ସ = 2ସݎ
 2 = ݎ
a.rn-1 = Tn

 

a.24-1 = 24 

a.23 = 24 

a = 
ଶସ
଼

 

a = 3 
10. Find the G.P. in which. 

(i) The 10th term is  320 and 6th term is 20 
(ii) 2nd term is √6 and 6th term is 9√6 

(i)  The 10th term is  320 and 6th term is 20 
T10 = 320 ; T6 = 20 
భబ
ల

 = ଷଶ
ଶ

 
ୟ.୰భబషభ

ୟ.୰లషభ
 = 16 

୰వ

୰ఱ
 = 16 

rସ = 2ସ 
r = 2 
a.rn-1 = Tn

 

a.26-1 = 20 

a.25 = 20 

a = ଶ
ଷଶ

 

a = ହ
଼
 

The G.P. is - ହ
଼
 , ହ
଼

x2 =ହ
ସ
, ହ
ସ

x2 = ହ
ଶ
 . . . 

ହ
଼
 ,   

ହ
ସ
,  
ହ
ଶ
, .  .  . 

 (ii) 2nd term is √6 and 6th term is 9√6 
T6 = 9√6  ; T2 = √6 
ల
మ

 = ଽ√
√

 
.లషభ

.మషభ
 = 9 

ఱ


 = 9 

 ସ = 3ଶݎ
 ଶ = 3ݎ
 3√ =  ݎ
a.rn-1 = Tn

 

a. ൫√3൯2-1 = √6 

a. √3 = √6 

a = √


√ଷ
 

a = √2 
The G.P. is - √2 , √2x√3 =√6,   √6x√3 = √12 = 2√3. . . 
√2 ,   √6,  2√3, .  .  . 

ILLUSTRATIVE EXAMPLES 
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1: Find the sum of first 6 terms of the G.P 3, 6, 12, ........ 
a = 3, r = 2, n = 6 
Sn = a ቀ୰

ିଵ
୰ିଵ

ቁ 

S6 = 3 ቀଶ
లିଵ
ଶିଵ

ቁ 

S6 = 3 ቀସିଵ
ଵ
ቁ 

S6 = 3 ቀଷ
ଵ
ቁ= 3 x 63 

S6 = 189 
2: How many terms of the series 1 + 4 + 16 + ..... make the sum 1,365? 
a = 1, r = 4, n = ? Sn = 1365 
Sn = a ቀ୰

ିଵ
୰ିଵ

ቁ 

1365 = 1 ቀସ
ିଵ
ସିଵ

ቁ 

1365 = ସ
ିଵ
ଷ

 
4095 = 4୬ − 1 
4୬ = 4096 
4୬ = 4 
∴ n = 6 
3: Find the sum to infinity of the geometric series  2  + ଶ

ଷ
 + ଶ

ଽ
 + . . . .. 

a = 2, r = ଵ
ଷ
, n = ? Sஶ  = ? 

Sஶ  = ୟ
ଵି୰

 

Sஶ  = ଶ
ଵିభయ

 

Sஶ  = ଶ
యషభ
య

 

Sஶ  =ଶ
మ
య
 ⇒ Sஶ  = 2 xଷ

ଶ
 = 3 

4: If the third term of a G.P is 12 and its sixth term is 96, find the sum of 9 terms 
T3 = 12, T6 = 96 
య
ల

 = ଵଶ
ଽ

 
ୟ୰మ

ୟ୰ఱ
 = ଵଶ

ଽ
 

୰మ

୰ఱ
 = ଵ

଼
 

ଵ
୰య

 = ଵ
ଶయ

 
rଷ = 2ଷ 
r = 2 
T3 = 12 
ax22  = 12 
4a  = 12 
a  = 3 
Sn = ܽ ቀ

ିଵ
ିଵ

ቁ 

S9 = 3 ቀଶ
వିଵ
ଶିଵ

ቁ 

S9 = 3 ቀହଵଶିଵ
ଵ

ቁ 
S9 = 3(511) 
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S9 = 1533 
5: Sum of three  terms in a G.P is 31 and their  product  is 125. Find the numbers. 
 

 x a x ar = 125 

a3 = 125 
a = 5 


 + a + ar = 31 

5 + 5r + 5r2 = 31r 
5r2 – 26r + 5 = 0 
5r2 – 25r – r + 5 = 0 
5r(r – 5) –1(r – 5) = 0 
(5r – 1) (r – 5) = 0 
⇒5r = 1  or   r = 5  
⇒r = ଵ 

ହ
 or   r = 5  

∴ The terms of G.P.: ହభ
ఱ
 , 5, 5xଵ 

ହ
 Or ହ

ହ
 ,   5,   5x5 

∴ The terms of G.P.: 25 , 5, 1 Or 1 ,   5,   25 
Exercise 2.6 

1. Find the sum of the following geometric series. 
(i)   1 + 2 + 3 + 4 +.  .  .  up to 10 terms 
(ii)  1  +  ଵ

ଷ
  + ଵ

ଽ
 +  . . . . . up to   ∞ terms 

(i)   1 + 2 + 3 + 4 +.  .  .  up to 10 terms 
     a = 1, r = 

ଶ
ଵ
 = 2, n = 10 

Sn = aቀ୰
ିଵ
୰ିଵ

ቁ 

S10 = 1ቀଶ
భబିଵ
ଶିଵ

ቁ 

S10 = 1ቀଶ
భబିଵ
ଶିଵ

ቁ 

S10 = ቀଵଶସିଵ
ଵ

ቁ 
S10 = 1023 

(ii)  1  +  ଵ
ଷ
  + ଵ

ଽ
 +  . . . . .  up to  ∞  

a  = 1, r = 
భ
వ
భ
య
= ଷ
ଽ
 = ଵ

ଷ
;   n = ∞        

Sஶ =   ୟ
ଵି୰

 

Sஶ =   ଵ
ଵିభయ

 

Sஶ =    ଵమ
య
 

Sஶ =     ଷ
ଶ
 

 
Find the first term of a G.P in which S 
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2. Find the first term of a G.P in which S8 = 510 and r = 2. 
aቀ୰

ିଵ
୰ିଵ

ቁ = Sn 

aቀଶ
ఴିଵ
ଶିଵ

ቁ = 510 

aቀଶହିଵ
ଵ

ቁ = 510 

255a = 510 

a = 
ହଵ
ଶହହ

 

a = 2 
3. Find the sum. 

(i)  1 + 2+ 4 +  .  .   .  + 512 
(ii) ଵ

ଶ
 + ଵ

ସ
 + ………………….+ ଵ

ଶభబ
 

(i)  1 + 2+ 4 +  .  .   .  + 512 
a = 1, r = 2, Tn = 512 
Tn  = a.rn-1 

512  = 1.2n-1 

29  = 2n-1 

n – 1 = 9 
n  = 10 

Sn = aቀ୰
ିଵ
୰ିଵ

ቁ 

S10 = 1ቀଶ
భబିଵ
ଶିଵ

ቁ 

S10 = ቀଵଶସିଵ
ଵ

ቁ 

S10 = 1023 

(ii) 
ଵ
ଶ
 + 

ଵ
ସ
 + ………………….+ 

ଵ
ଶభబ

 

a = 
ଵ
ଶ
 , r = 

భ
ర
భ
మ
 = 

ଵ
ଶ
 ,n=10 

Sn = aቀଵି୰


ଵି୰
ቁ 

S10 = 
ଵ
ଶ
ቆ
ଵିቀభమቁ

భబ

ଵିభమ
ቇ 

S10 = 
ଵ
ଶ
ቆ
ଵି భ

మభబ
భ
మ

ቇ 

S10 = 
ଶ
ଵ

x ଵ
ଶ
ቀଶ

భబିଵ
ଶభబ

ቁ 

S10 = 1 ቀଵଶସିଵ
ଵଶସ

ቁ 

S10 = 
ଵଶଷ
ଵଶସ

 

4. How many terms of the series 2 + 4 + 8 + …….make the sum 1022? 
a = 2, r = 2, Sn = 1022 

Sn = aቀ୰
ିଵ
୰ିଵ

ቁ 

2ቀଶ
ିଵ
ଶିଵ

ቁ = 1022 

2ቀଶ
ିଵ
ଵ
ቁ = 1022 

2୬ାଵ − 2 = 1022 
2୬ାଵ = 1024 
2୬ାଵ = 2ଵ 
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n + 1 = 10 
n = 9 

5. Find. 
(i) S2 :S4 for the series 5 + 10 + 20 +……      
(ii) S4 :S8 for the series 4 + 12 + 36 +…….      

(i) S2 :S4 for the series 5 + 10 + 20 +……      

ௌమ
ௌర

 =  
൬ೝ

మషభ
ೝషభ ൰

൬ೝ
రషభ
ೝషభ ൰

 

ௌమ
ௌర

 =  
మିଵ
రିଵ

 
ௌమ
ௌర

 =  
మିଵ

(మାଵ)(మିଵ)
 

ௌమ
ௌర

 =  
ଵ

(మାଵ)
 

ௌమ
ௌర

 =  
ଵ

(ଶమାଵ)
 

ௌమ
ௌర

 =  
ଵ

ସାଵ
 

ௌమ
ௌర

 =  
ଵ
ହ
 

S2 :S4 = 1: 5 
Alternate: 
Sn :S2n = 1: 1 + rn 
S2 :S4 = 1: 1 + 22 

S2 :S4 = 1: 1 + 4 

S2 :S4 = 1: 5 

(ii) S4 :S8 for the series 4 + 12 + 36 +…….      
ௌర
ௌఴ

 =  
൬ೝ

రషభ
ೝషభ ൰

൬ೝ
ఴషభ
ೝషభ ൰

 

ௌర
ௌఴ

 =  
రିଵ
ఴିଵ

 
ௌర
ௌఴ

 =  
రିଵ

(రାଵ)(రିଵ)
 

ௌర
ௌఴ

 =  
ଵ

(రାଵ)
 

ௌర
ௌఴ

 =  
ଵ

(ଷరାଵ)
 

ௌర
ௌఴ

 =  
ଵ

଼ଵାଵ
 

ௌర
ௌఴ

 =  
ଵ
଼ଶ

 
S4 :S8 = 1: 82 
Alternate: 
Sn :S2n = 1: 1 + rn   

S4 :S8 = 1: 1 + 34 

S2 :S4 = 1: 1 + 81 

S2 :S4 = 1: 82 
6. Find the G.P if  (i) S6 :S3 = 126:1 and T4 = 125   (ii) S10 :S5 = 33:32 and T5 = 64   

(i) S6 :S3 = 126:1 ಮತುÃ T4 = 125  

ௌల
ௌయ

 =  
൬ೝ

లషభ
ೝషభ ൰

൬ೝ
యషభ
ೝషభ ൰
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ଵଶ
ଵ  =  

୰లିଵ
୰యିଵ

 

126 =  
(୰యାଵ)(୰యିଵ)

(୰యିଵ)
 

126 =  (rଷ + 1) 
rଷ =  126 - 1 
rଷ =  125 
rଷ =  5ଷ 
 5  =    ݎ
a.54-1 = 125 

a.53= 125 

a = ଵଶହ
ଵଶହ

 

a = 1 

∴  The G.P. is - 1, 5, 25, 125 . . . . .. 
(ii) S10 :S5 = 33:32 ಮತುÃ T5 = 64   

ୗభబ
ୗఱ

 =  
ୟ൬౨

భబషభ
౨షభ ൰

ୟ൬౨
ఱషభ
౨షభ ൰

 

ଷଷ
ଷଶ =  

୰భబିଵ
୰ఱିଵ

 
ଷଷ
ଷଶ =  rହ + 1 

rହ =  
ଷଷ
ଷଶ

  -  1 

rହ =  
ଷଷିଷଶ
ଷଶ

    

rହ =  
ଵ
ଷଶ

 

rହ =  ቀଵଶቁ
ହ
 

r  = ଵ
ଶ
 

a ቀଵ
ଶ
ቁ
ହିଵ

 = 64 

a ቀଵ
ଶ
ቁ
ସ

 = 64 
ୟ
ଵ

 = 64 
a = 64x16 
a = 1024 
∴  The G.P. is - 1024, 512, 256, 128, 64 . . . . .. 

7. The first term of an infinite geometric series is 6 and its sum is 8. Find the G.P. 
a = 6, ܵஶ = 8 
Sஶ = ୟ

ଵି୰
 

8 =  
ଵି୰

 

1 − r =  
଼
 

r = 1− ଷ
ସ
 

r = ଵ
ସ
 

∴  The G.P. is - 6, 6xଵ
ସ

= ଷ
ଶ
, ଷ
ଶ

x ଵ
ସ
 = ଷ

଼
 . . . 

∴  The G.P.is  - 6,  ଷ
ଶ
,  ଷ
଼
 . . . 

Find 3 terms in G.P whose sum and product respectively are 
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8. Find 3 terms in G.P whose sum and product respectively are  
(i) 7 and 8    (ii) 21 and 216    (iii) 19 and. 

(i) 7 and 8 
Let the three terms of G.P. are -  ୟ

୰
 , a , ar  

ୟ
୰
 x a x ar  =  8 

aଷ  =  2ଷ 
a  =  2  ------- (1) 
ଶ
୰
  +  2 +  2r  =  7 

2  +  2r +  2rଶ  =  7r 
2rଶ -5r + 2 =  0 
2rଶ -4r – r  + 2 =  0 
2r(r -2) –1(r  - 2) =  0 
(r -2) (2r - 1) =  0 
r =2  and r =  ଵ

ଶ
 

∴ Three terms are – ଶ
ଶ
,  2, 2x2 ⇒ 1, 2, 4 . . .or  4, 2, 1 

 (ii) 21 and 216  
Let the three terms of G.P. are -  


 , a , ar  



 x a x ar  =  216 
ܽଷ  =  6ଷ 
ܽ  =  6  ------- (1) 


  +  6 +  6r  =  21 

6  +  6r +  6ݎଶ   =  21r 
ଶݎ6  -15r + 6 =  0 
ଶݎ2  -5r + 2 =  0 
ଶݎ2  -5r + 2 =  0 
ଶݎ2  -4r – r  + 2 =  0 
2r(r -2) –1(r  - 2) =  0 
(r -2) (2r - 1) =  0 
r =2  and r =  ଵ

ଶ
 

∴ Three terms are  – 
ଶ
,  6, 6x2 ⇒ 3, 6, 12 . . .or 12, 6, 3 

(iii) 19 and 216 


 x a x ar  =  216 
ܽଷ  =  6ଷ 
ܽ  =  6  ------- (1) 


  +  6 +  6r  =  19 

6  +  6r +  6ݎଶ   =  19r 
ଶݎ6  -13r + 6 =  0 
ଶݎ6  -9r – 4r + 6 =  0 
3r(23- ݎ)-2(2r – 3) =  0 
 0  = (3r – 2)(3- ݎ2)
(2r -3) = 0 or (3r - 2) =  0 
r = ଷ

ଶ
 or r = ଶ

ଷ
 

∴ Three terms are – 6x ଶ
ଷ
 ,  6, 6xଷ

ଶ
  ⇒ 4,  6, 9 . . .or 9, 6, 4 
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9. A person saved every year half as much he saved the previous year. If he totally saved Rs  
19,375 in 5 years, how much did he save the first year? 
a = ? , r = ଵ

ଶ
 , n = 5, S5 = 19,375 

Sn = aቀଵି୰


ଵି୰
ቁ 

S5 = a
ଵିቀభమቁ

ఱ

ଵିభమ
൩ 

19,375 = aቈ
ଵି భ

యమ
భ
మ
 

19,375 = 2aቂଷଶିଵ
ଷଶ

ቃ 

19,375 = aቂଷଵ
ଵ
ቃ 

16x 19,375 = 31a 
a = ଵ୶ ଵଽ,ଷହ 

ଷଵ
 

a = 10,000 
ILLUSTRATIVE EXAMPLES 

1: Find the arithmetic mean between 7 and 13. 
Sol:: A = ା

ଶ
 

A = ାଵଷ
ଶ

 

A = ଶ
ଶ

 
A = 10 
2: Find 'x' if (p – q), x, (p + q) are in A.P. 
Sol: A = ା

ଶ
 

x = (ି)ା(ା)
ଶ

 

x = ଶ
ଶ

 ⇒ x =  
ILLUSTRAYIVE EXAMPLES 

1: Find the GM between 4 and 36. 
Sol:G = √ܾܽ 
G = √4x36 
G = √144 
G = 12 
2: Find x if 6, x + 2, 54 are in G.P. 
Sol: G = √ܾܽ 
x+2  = √6x54 
x+2  = √324 
x+2  = 18 
x  = 18 - 2 
x  = 16  

Exercise 2.7 
1. Find the AM, GM and HM between. 

(i) 12 ಮತುÃ 30   (ii) ଵ
ଶ
 ಮತುÃ ଵ

଼
  (iii)   -8 ಮತುÃ -42   (iv)  9  ಮತುÃ  18 

(i) 12 and 30    
A.M.:  A = ୟାୠ

ଶ
  = ଵଶାଷ

ଶ
 = ସଶ

ଶ
 = 21 
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G.M.:  G = √ab  = √12x30 = √360  =  6√10   
H.M.:  H = ଶୟୠ

ୟାୠ
  =  ଶ୶ଵଶ୶ଷ

ଵଶାଷ୭
  = ଶ

ସଶ
 = ଵଶ


 

(ii) ଵ
ଶ
 and ଵ

଼
 

A.M.:  A = ୟାୠ
ଶ

  = 
భ
మା

భ
ఴ

ଶ
 = 

రశభ
ఴ
ଶ

 = 
ఱ
ఴ
ଶ
 = ହ

ଵ
 

G.M.:  G = √ab  = ටଵ
ଶ

x ଵ
଼
 = ට ଵ

ଵ
  =  ଵ

√ଵ
 = ଵ

ସ
 

H.M.:    H =ଶୟୠ
ୟାୠ

    = 
ଶ୶భమ୶

భ
ఴ

భ
మା

భ
ఴ

  =  
భ
ఴ
ఱ
ఴ
  = ଵ

଼
 x ଼

ହ
   =   ଵ

ହ
  

(iii) -8 and -14 
A.M.:  A = ୟାୠ

ଶ
 = ି଼ିସଶ

ଶ
  = ିହ

ଶ
 = −25  

G.M.:  G = √ab   = ඥ−8x(−42) = √336 = √16x21  =  4√21  
H.P.:    H =ଶୟୠ

ୟାୠ
  = ଶ(ି଼)(ିସଶ)

ି଼ିସଶ
  =  ଶ

ିହ
  = ିଷଷ

ଶହ
  

(iv)  9  and  18 
A.M.:  A = ୟାୠ

ଶ
 = ଽାଵ଼

ଶ
  = ଶ

ଶ
  

G.M.:  G = √ab   = √9x18 = √142 = √81x2  =  9√2  
H.M.:    H =ଶୟୠ

ୟାୠ
  = ଶ(ଽ)(ଵ଼)

ଽାଵ଼
  =  ଷଶସ

ଶ
  = 12  

2. Find x, if 5, 8, x are in H.P. 
H =ଶୟୠ

ୟାୠ
 

8 =ଶ(ହ)(୶)
ହା୶

 ⇒ 8 = ଵ௫
ହା௫

 ⇒ 8(5+x) = 10x  

⇒ 40 +8x = 10x ⇒ 2x = 40 ⇒ x = 20 
3. Find x, if the following are in A.P. 

(i) 5, (x-1), 0  (ii) (a + b)ଶ, x, (a − b)ଶ 
(i) 5, (x-1), 0   

A = ୟାୠ
ଶ

 ⇒(x-1) = ହା
ଶ

  

⇒x-1 = ହ
ଶ
  

⇒x= ହ
ଶ
  + 1 

⇒x= ହାଶ
ଶ

  = 
ଶ
 

(ii) (a + b)ଶ, x, (a − b)ଶ 
A = ୟାୠ

ଶ
 

x = (ୟାୠ)మା(ୟିୠ)మ

ଶ
 

x = ୟ
మାୠమାଶୟୠାୟమାୠమିଶୟୠ

ଶ
 

x = 
ଶୟమାଶୠమ

ଶ
 

x = aଶ + bଶ 
4. The product of two numbers is 119 and their AM is 12. Find the numbers. 

ab = 119,  ୟାୠ
ଶ

 = 12 
ୟାୠ
ଶ

 = 12 ⇒ a + b = 24 
⇒b = 24 -a 
ab = 119 
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a(24 – a) = 119 
24a – aଶ= 119 
aଶ − 24a + 119 = 0 
aଶ − 17a− 7a  + 119 = 0 
a(a − 17)− 7(a  - 17) = 0 
(a − 17)(a – 7) = 0 
⇒ a = 17 and a = 7 

5. Find x, if √2 ,x, ଵ
√ଶ

 are in G.P. 

G = √ab   
x  = √ab   
xଶ  = ab 
xଶ  = √2 x ଵ

√ଶ
 

xଶ  = 1 
x  = 1 

6. The arithmetic mean of two numbers is 17 and their geometric mean is 15. Find the 
numbers. 
A= ୟାୠ

ଶ
 = 17, G = √ab   = 15 

ୟାୠ
ଶ

 = 17 
⇒ a +  b = 34 
b = 34 – a -------(1) 
√ab   = 15 
⇒ ab = 225 
⇒ a(34 – a) = 225 [From (1)] 
⇒ 34a – ܽଶ   = 225  
⇒ܽଶ – 34a + 225 = 0 
⇒ܽଶ – 25a – 9a + 225 = 0 
⇒ܽ(ܽ – 25) – 9(a – 25) = 0 
⇒(ܽ – 25) (a – 9) = 0 
⇒ܽ = 25 ಅಥ®ಾ a = 9 
∴ b = 34 – 25 = 9 or b = 34 – 9 =25 
∴ Numbers are  9 and 25 

7. The arithmetic mean of two numbers is ଵଷ
ଶ

 and their geometric mean is  6.find their 
harmonic mean. 
A= ୟାୠ

ଶ
 = ଵଷ

ଶ
, G = √ab   = 6 

ୟାୠ
ଶ

 = ଵଷ
ଶ

 
⇒ a +  b = 13 
√ab   = 6 
⇒ab = 36 
H = ଶୟୠ

ୟାୠ
 

H = ଶ୶ଷ
ଵଷ

 

H = ଶ
ଵଷ

 
 


