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I. Inroduction 
 This is a research article wherein present equations of Arithmetic Progressions are modified such that 

they are more useful to the students. In most of the prevailing solutions to the problems of Arithmetic 

Progression, before finding the required result, finding the first term is very essential. Whereas, using 

remodelled equations, most of the solutions to same problems of A.P are found, without the help of first term. 

By this, several steps are skipped out; hence it is possible to arrive directly at the result. Solution to example2.5 

is found using (3), hence it can be solved within a very few steps. At section IV of this article, theory of 

conjugate pairs is newly introduced. This idea helps to solve some of the problems in a different and better way. 

Example 3.4, shows that in such case data „d‟ and „a‟ are not required to find the solution and solution is drawn 

within a very few steps. Solution to example.4.2, is noteworthy because it unearths family of solution and  

required elements like „d‟ , „a‟, etc, from minimum available data. 

 

II. Modified Equation For n
th 

Term Of Arithmetic Progressions 
2. We know that prevailing equation for general term of Arithmetic Progression is  

     𝑇𝑛 = 𝑇1 +  𝑛 − 1 𝑑 − − − − −  1.1     
 1.1  𝑐𝑎𝑛 𝑎𝑙𝑠𝑜 𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠 

     𝑇𝑛 = 𝑎 +  𝑛 − 1 𝑑  ;  𝑠𝑖𝑛𝑐𝑒 𝑇1 = 𝑎   − − − − −  1.2  
𝑊𝑕𝑒𝑟𝑒 𝑇𝑛  𝑑𝑒𝑛𝑜𝑡𝑒𝑠 𝑡𝑕𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑡𝑒𝑟𝑚 𝑓𝑜𝑟  𝑛𝑡𝑕 𝑡𝑒𝑟𝑚 𝑜𝑓 𝑎𝑛 𝐴𝑟𝑖𝑡𝑕𝑚𝑒𝑡𝑖𝑐 𝑃𝑟𝑜𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛,  
′𝑛′𝑑𝑒𝑛𝑜𝑡𝑒𝑠 𝑡𝑕𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 𝑎𝑛𝑑 ′𝑎′  𝑜𝑟 𝑇1  𝑑𝑒𝑛𝑜𝑡𝑒𝑠 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚. 
 1.1  &  1.2  𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑎𝑡𝑒 𝑡𝑜 𝑠𝑜𝑙𝑣𝑒 𝑡𝑕𝑒 𝑝𝑟𝑜𝑏𝑙𝑒𝑚 𝑓𝑜𝑟 𝑇𝑛 , 𝑢𝑠𝑢𝑎𝑙𝑙𝑦 𝑤𝑕𝑒𝑛 𝑇1  𝑜𝑟 ′𝑎′ 𝑖𝑠 𝑘𝑛𝑜𝑤𝑛. 
𝑇𝑜 𝑖𝑚𝑝𝑟𝑜𝑣𝑒 𝑡𝑕𝑒 𝑔𝑒𝑛𝑒𝑟𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛 𝑜𝑓  1.1  𝑜𝑟  1.2 , 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑚𝑒𝑡𝑕𝑜𝑑 𝑖𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑒𝑑. 
𝑇𝑜 𝑠𝑡𝑎𝑟𝑡 𝑤𝑖𝑡𝑕, 𝑛𝑒𝑢𝑡𝑟𝑎𝑙 𝑝𝑎𝑖𝑟 𝑜𝑓  ′𝑑′ 𝑖𝑠 𝑎𝑑𝑑𝑒𝑑 𝑡𝑜  1.1 . 
𝑇𝑕𝑒𝑛, 𝑇𝑛 =  𝑇1 +  𝑛 − 1 𝑑 + 𝑑 − 𝑑 
Rearranging them conveniently, we have 

            𝑇𝑛 =  𝑇1 + 𝑑 +  𝑛 − 1 𝑑 − 𝑑 

= 𝑇2 +  𝑛 − 2 𝑑 ;  𝑠𝑖𝑛𝑐𝑒 𝑇2 = 𝑇1 + 𝑑  
Repeating the same steps, we have 

            𝑇𝑛 =  𝑇2 + 𝑑 +  𝑛 − 2 𝑑 − 𝑑 

                = 𝑇3 +  𝑛 − 3 𝑑 

⋮ 
Similarly repeating steps up to „p‟, we have 
           𝑻𝒏 = 𝑻𝒑 +  𝒏 − 𝒑 𝒅 ; 𝒘𝒉𝒆𝒏𝒄𝒆 𝒑 ≤ 𝒏 − − − − −  𝟐  

𝐏𝐫𝐨𝐨𝐟 𝐨𝐟   𝑻𝒏 = 𝑻𝒑 +  𝒏 − 𝒑 𝒅 ; 𝒘𝒉𝒆𝒏𝒄𝒆 𝒑 ≤ 𝒏 , 

𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑 

𝑇𝑛 − 𝑇𝑝 =  𝑛 − 𝑝 𝑑 

𝑑 =
𝑇𝑛 − 𝑇𝑝
𝑛 − 𝑝

 ; 𝑡𝑕𝑖𝑠 𝑖𝑠 𝑎𝑛 𝑎𝑙𝑟𝑒𝑎𝑑𝑦 𝑘𝑛𝑜𝑤𝑛 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 ′𝑑′  

Thus proved. 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 2.1. 𝐼𝑓 3𝑟𝑑  𝑎𝑛𝑑 9𝑡𝑕  𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 4 𝑎𝑛𝑑 − 8 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦, 𝑤𝑕𝑖𝑐𝑕 𝑡𝑒𝑟𝑚 𝑜𝑓 𝑡𝑕𝑖𝑠 𝐴. 𝑃. 𝑖𝑠 𝑧𝑒𝑟𝑜?  7  
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Method.1. Solution to this problem as given in, [8]. 

𝐻𝑒𝑟𝑒, 𝑇3 = 4, 𝑎𝑛𝑑 𝑇9 = −8. 
∴ 𝑢𝑠𝑖𝑛𝑔 𝑇𝑛 = 𝑎 +  𝑛 − 1 𝑑 

⟹          𝑇3 = 𝑎 + 2𝑑 = 4 

                𝑇9 = 𝑎 + 8𝑑 = −8 

Subtracting (1)from (2) we get,  

 𝑎 + 8𝑑 −  𝑎 + 2𝑑 = −8 − 4 

⟹                            6𝑑 = −12 

⟹                              𝑑 = −2 

Now from (1) we have,  

                        𝑎 + 2𝑑 = 4 

⟹           𝑎 + 2 −2 = 4 

⟹ 𝑎 = 8 

𝐿𝑒𝑡 𝑡𝑕𝑒 𝑛𝑡𝑕 𝑡𝑒𝑟𝑚 𝑜𝑓 𝑡𝑕𝑒 𝐴. 𝑃 𝑏𝑒 0. 
   ∴  𝑇𝑛 = 𝑎 +  𝑛 − 1 𝑑 = 0 

⟹ 8 +  𝑛 − 1 ×  −2 = 0 

⟹                           𝑛 − 1 = 4 

⟹                                   𝑛 = 5 
𝑇𝑕𝑢𝑠 𝑡𝑕𝑒 5𝑡𝑕 𝑡𝑒𝑟𝑚 𝑜𝑓 𝐴. 𝑃 𝑖𝑠 0. 
Method.2. Solution using remodelled equation. 

     𝐷𝑎𝑡𝑎:  𝑇3 = 4; 𝑇9 = −8; 𝑇𝑛 = 0; 𝑛 =? 

𝐼𝑛𝑖𝑡𝑖𝑎𝑙𝑙𝑦, ′𝑑′  𝑖𝑠 𝑓𝑜𝑢𝑛𝑑 𝑏𝑦 𝑘𝑛𝑜𝑤𝑛 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛, 𝑑 =
𝑇𝑞 − 𝑇𝑝

𝑞 − 𝑝
   

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑡𝑕𝑒 𝑘𝑛𝑜𝑤𝑛 𝑣𝑎𝑙𝑢𝑒𝑠, 𝑤𝑒 𝑕𝑎𝑣𝑒,              𝑑 =
−8 − 4

9 − 3
 

                                                                                   𝑑 = −2 

𝑈𝑠𝑖𝑛𝑔  2 , 𝑛 𝑖𝑠 𝑓𝑜𝑢𝑛𝑑, 𝑖. 𝑒. ,            𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑  

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑡𝑕𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑤𝑒 𝑕𝑎𝑣𝑒,     0 = 4 +  𝑛 − 3  −2  
𝐴𝑓𝑡𝑒𝑟 𝑠𝑖𝑚𝑝𝑙𝑖𝑓𝑖𝑐𝑎𝑡𝑖𝑜𝑛 𝑤𝑒 𝑕𝑎𝑣𝑒, 𝑛 = 5 

∴  5𝑡𝑕 𝑡𝑒𝑟𝑚 𝑜𝑓 𝑡𝑕𝑒 𝐴. 𝑃. 𝑖𝑠 0. 
𝑁𝑜𝑡𝑒: 𝐼𝑛 𝑚𝑒𝑡𝑕𝑜𝑑. 1, 𝑝𝑟𝑒𝑣𝑎𝑖𝑙𝑖𝑛𝑔 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑡𝑕𝑒 𝑛𝑡𝑕  𝑡𝑒𝑟𝑚 𝑖𝑠 𝑎𝑝𝑝𝑙𝑖𝑐𝑎𝑏𝑙𝑒 𝑜𝑛𝑙𝑦 𝑤𝑕𝑒𝑛 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑡𝑒𝑟𝑚 ′𝑎′ 𝑖𝑠  
         𝑓𝑜𝑢𝑛𝑑. 𝑊𝑕𝑒𝑟𝑒𝑎𝑠 𝑖𝑛 𝑚𝑒𝑡𝑕𝑜𝑑. 2. 𝑎𝑛𝑠𝑤𝑒𝑟 𝑖𝑠 𝑓𝑜𝑢𝑛𝑑 𝑏𝑦 𝑢𝑠𝑖𝑛𝑔 𝑟𝑒𝑚𝑜𝑑𝑒𝑙𝑙𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑤𝑖𝑡𝑕𝑜𝑢𝑡 𝑡𝑕𝑒 𝑕𝑒𝑙𝑝 𝑜𝑓  
        𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑡𝑒𝑟𝑚 ′𝑎′ . 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 2.2. 𝐴𝑛 𝐴. 𝑃 𝑐𝑜𝑛𝑠𝑖𝑠𝑡𝑠 𝑜𝑓 50 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑤𝑕𝑖𝑐𝑕 3𝑟𝑑 𝑡𝑒𝑟𝑚 𝑖𝑠 12 𝑎𝑛𝑑 𝑙𝑎𝑠𝑡 𝑡𝑒𝑟𝑚 𝑖𝑠 106.  𝐹𝑖𝑛𝑑 29𝑡𝑕  
                              𝑡𝑒𝑟𝑚. [9]    
Solution- Method.1:  Prevailing method. [10] 

     𝐺𝑖𝑣𝑒𝑛 𝑇3 = 12, 𝑎𝑛𝑑 𝑇50 = 106, 

     𝑊𝑕𝑒𝑛 𝑡𝑤𝑜 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝐴. 𝑃 𝑎𝑟𝑒 𝑔𝑖𝑣𝑒𝑛 𝑐𝑜𝑚𝑚𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑐𝑎𝑛 𝑏𝑒 𝑓𝑜𝑢𝑛𝑑 𝑏𝑦 𝑡𝑕𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 , 𝑑 =
𝑇𝑝 − 𝑇𝑞

𝑝 − 𝑞
 

                                                                         ∴ 𝑑 =
𝑇50 − 𝑇3

50 − 3
 

                                                                                =
106 − 12

47
 

     ⇒                                                                   𝑑 = 2 
              𝐼𝑛 𝑎𝑛 𝐴. 𝑃. , 𝑇𝑛 = 𝑎 +  𝑛 − 1 𝑑 − − − − −  1  
     𝑃𝑢𝑡, 𝑛 = 3,           𝑇3 = 𝑎 +  3 − 1 2 
     ⇒                           12 = 𝑎 + 4 
     𝐻𝑒𝑛𝑐𝑒,                    𝑎 = 8 
     𝑃𝑢𝑡, 𝑑 = 2; 𝑎 = 8 , 𝑎𝑛𝑑 𝑛 = 29 𝑖𝑛  1  
                                   𝑇29 = 8 +  29 − 1 2 
                                   𝑇29 = 64 
     ∴ 𝑇𝑕𝑒 29𝑡𝑕 𝑡𝑒𝑟𝑚 𝑖𝑠 64. 
𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛 − 𝑀𝑒𝑡𝑕𝑜𝑑. 2. 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑡𝑜 𝑠𝑎𝑚𝑒 𝑝𝑟𝑜𝑏𝑙𝑒𝑚 𝑢𝑠𝑖𝑛𝑔 𝑟𝑒𝑚𝑜𝑑𝑒𝑙𝑙𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 

𝐼𝑛𝑖𝑡𝑖𝑎𝑙𝑙𝑦 𝑐𝑜𝑚𝑚𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑖𝑠 𝑓𝑜𝑢𝑛𝑑 𝑢𝑠𝑖𝑛𝑔 𝑡𝑕𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛, 𝑑 =
𝑇𝑝 − 𝑇𝑞

𝑝 − 𝑞
 

      ∴ 𝑑 =
𝑇50 − 𝑇3

50 − 3
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             =
106 − 12

47
 

    ⇒  𝑑 = 2 
 𝑈𝑠𝑖𝑛𝑔  2  𝑡𝑕𝑒 𝑟𝑒𝑚𝑜𝑑𝑒𝑙𝑙𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑, 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑐𝑎𝑛 𝑏𝑒 𝑓𝑜𝑢𝑛𝑑 𝑤𝑖𝑡𝑕𝑜𝑢𝑡 𝑓𝑖𝑛𝑑𝑖𝑛𝑔 

 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚. 
𝑆𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑡𝑕𝑒 𝑔𝑖𝑣𝑒𝑛 𝑣𝑎𝑙𝑢𝑒𝑠, 𝑤𝑒 𝑕𝑎𝑣𝑒  𝑇29 = 12 +  29 − 3 2 
                                                                   ⟹         𝑇29 = 64 

Note: This method skips out, steps to find ′𝑎′ , which is done in method.1. 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 2.3: 𝐷𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑡𝑕𝑒 𝐴. 𝑃 𝑤𝑕𝑜𝑠𝑒 𝑡𝑕𝑖𝑟𝑑 𝑡𝑒𝑟𝑚 𝑖𝑠 16 𝑎𝑛𝑑 𝑡𝑕𝑒 7𝑡𝑕  𝑡𝑒𝑟𝑚 𝑒𝑥𝑐𝑒𝑒𝑑𝑠 𝑡𝑕𝑒 5𝑡𝑕  
                           𝑡𝑒𝑟𝑚 𝑏𝑦 12.  11   
Method.1: Current method of solution:  12 . 
𝐿𝑒𝑡 𝑡𝑕𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚 = 𝑎 𝑎𝑛𝑑 𝑡𝑕𝑒 𝑐𝑜𝑚𝑚𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 = 𝑑. 
         ∴  𝑇𝑛 = 𝑎 +  𝑛 − 1 𝑑, 𝑤𝑒 𝑕𝑎𝑣𝑒 
              𝑇3 = 𝑎 + 2𝑑 
⇒ 𝑎 + 2𝑑 = 16 
𝐴𝑛𝑑, 𝑇7 = 𝑎 + 6𝑑 ;  𝑇5 = 𝑎 + 4𝑑 
According to the condition,  

                                         𝑇7 − 𝑇5 = 12 

⇒          𝑎 + 6𝑑 −  𝑎 + 4𝑑 = 12 

 ⇒                  𝑎 + 6𝑑 − 𝑎 − 4𝑑 = 12 

⇒                                            2𝑑 = 12 

⇒                                              𝑑 =
12

2
= 6 

Now, from (1) and (2), we have,  

     𝑎 + 2 6 = 16 

⇒     𝑎 + 12 = 16 

⇒               𝑎 = 4 

∴ 𝑇𝑕𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝐴. 𝑃 𝑖𝑠 4, [4+6], [4+2(6)], [4+3(6)],…. Or. 4,10,16,22,… 

Method.2:  Solution using remodelled equation: 

𝑅𝑒𝑚𝑜𝑑𝑒𝑙𝑙𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑 

                                                      𝑇7 = 𝑇5 +  7 − 2 𝑑 

⇒                                     7 − 2 𝑑 = 12 

⇒                                                   𝑑 = 6 

𝑇𝑕𝑒 𝑠𝑒𝑞𝑢𝑎𝑛𝑐𝑒 𝑖𝑠 ∶  𝑇3 − 2𝑑, 𝑇3 − 𝑑, 𝑇3 , … 

𝑖. 𝑒. , 4,12,16, … 

Comparatively, this method is easier than method.1. 

𝑪𝒂𝒔𝒆 𝒔𝒕𝒖𝒅𝒚 𝒐𝒇 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏, 𝑻𝒏 = 𝑻𝒑 +  𝒏 − 𝒑 𝒅 . 

𝑪𝒂𝒔𝒆. 𝟏.  𝑊𝑕𝑒𝑛 𝑝 = 1 , 𝑟𝑒𝑚𝑜𝑑𝑒𝑙𝑙𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑 𝑤𝑖𝑙𝑙 𝑏𝑒  

     𝑇𝑛 = 𝑇1 +  𝑛 − 1 𝑑 ; 𝑡𝑕𝑖𝑠 𝑖𝑠 𝑡𝑕𝑒 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑓𝑜𝑟𝑚 𝑜𝑓 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑇𝑛 . 

𝑪𝒂𝒔𝒆. 𝟐: 

𝑊𝑕𝑒𝑛 𝑝 =
𝑛

2
 ;   

𝑁𝑜𝑡𝑒 𝑡𝑕𝑎𝑡 𝑛 𝑖𝑠 𝑎 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑠𝑖𝑛𝑐𝑒 𝑖𝑡 𝑖𝑠 𝑎𝑛 𝑜𝑟𝑑𝑖𝑛𝑎𝑙 
𝑛𝑢𝑚𝑏𝑒𝑟 𝑡𝑕𝑎𝑡 𝑠𝑝𝑒𝑐𝑖𝑓𝑦 𝑡𝑕𝑒 𝑝𝑜𝑠𝑖𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡𝑕𝑒 𝑡𝑒𝑟𝑚, 𝑖𝑡 𝑠𝑕𝑜𝑢𝑙𝑑

𝑏𝑒 𝑎𝑛 𝑒𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟, 𝑖𝑛 𝑡𝑕𝑖𝑠 𝑐𝑎𝑠𝑒.
  

  

     𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑡𝑕𝑒 𝑑𝑒𝑓𝑖𝑛𝑒𝑑 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 𝑜𝑓 𝑝 𝑖𝑛 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑇𝑛 = 𝑇
 
𝑛
2
 

+  𝑛 −
𝑛

2
 𝑑 

     𝑇𝑛 = 𝑇
 
𝑛
2
 

+  
𝑛

2
 𝑑 

Example.2.4: The A.P is 3, 8, 13, 18, … find 8𝑡𝑕  𝑡𝑒𝑟𝑚. 
𝐷𝑎𝑡𝑎: 𝑑 = 𝑇2 − 𝑇1 = 8 − 3 = 5 

           𝑇𝑛
2

= 𝑇8
2

= 𝑇4 = 18 ; 𝑡𝑕𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑑𝑒𝑟𝑖𝑣𝑒𝑑 𝑖𝑛 𝑐𝑎𝑠𝑒 2 𝑖𝑠 𝑎𝑝𝑝𝑙𝑖𝑐𝑎𝑏𝑙𝑒. 

𝑇𝑕𝑒𝑛, 𝑇𝑛 = 𝑇
 
𝑛
2
 

+  
𝑛

2
 𝑑 

           𝑇8 = 𝑇
 

8
2
 

+  
8

2
 5 

           𝑇8 =18+20=38 
Case.3: 
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𝑊𝑕𝑒𝑛 𝑝 =
𝑛 ± 1

2
 , 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛  2 𝑖. 𝑒. 𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑, 𝑤𝑖𝑙𝑙 𝑏𝑒 ;   

∵ ′𝑝′ 𝑖𝑠 𝑎 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟, ′𝑛′  
𝑠𝑕𝑜𝑢𝑙𝑑 𝑏𝑒 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟

  

𝑇𝑛 = 𝑇
 
𝑛±1

2
 

+  𝑛 −  
𝑛 ± 1

2
  𝑑 

𝐹𝑢𝑟𝑡𝑕𝑒𝑟, 𝑐𝑎𝑠𝑒𝑠 𝑝 =
𝑛 + 1

2
 𝑎𝑛𝑑 𝑝 =

𝑛 − 1

2
 𝑎𝑟𝑒 𝑑𝑒𝑎𝑙𝑡 𝑠𝑒𝑝𝑎𝑟𝑎𝑡𝑒𝑙𝑦, 𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔, 

𝑎) 𝑊𝑕𝑒𝑛 𝑝 =
𝑛 + 1

2
,  

               𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑 

𝑅𝑒𝑝𝑙𝑎𝑐𝑖𝑛𝑔 𝑡𝑕𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑝, 𝑖𝑛 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑇𝑛 = 𝑇
 
𝑛+1

2
 

+  𝑛 −  
𝑛 + 1

2
  𝑑 

⟹                                                                                                 𝑇𝑛 = 𝑇
 
𝑛+1

2
 

+   
𝑛 − 1

2
  𝑑 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 2.5: 𝑇𝑕𝑒 8𝑡𝑕  𝑡𝑒𝑟𝑚 𝑜𝑓 𝑎𝑛 𝐴. 𝑃 𝑖𝑠 17 𝑎𝑛𝑑 𝑡𝑕𝑒 19𝑡𝑕  𝑡𝑒𝑟𝑚 𝑖𝑠 39.  𝑓𝑖𝑛𝑑 𝑡𝑕𝑒 25𝑡𝑕 𝑡𝑒𝑟𝑚.. 
Method.1.:  Current solution to this problem is as following; 

𝐷𝑎𝑡𝑎: 𝑇8 = 17, 𝑇19 = 39 , 𝑇25 = ?. 

𝐹𝑖𝑟𝑠𝑡 ′𝑑′ 𝑖𝑠 𝑓𝑜𝑢𝑛𝑑 𝑢𝑠𝑖𝑛𝑔 𝑡𝑕𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛, 𝑑 =
𝑇𝑝 − 𝑇𝑞

𝑝 − 𝑞
 

                                                                         𝑑 =
𝑇19 − 𝑇8

19 − 8
=

39 − 17

11
=

22

11
 

                                                                       ∴ 𝑑 = 2 

𝐶𝑜𝑛𝑠𝑖𝑑𝑒𝑟, 𝑇8 = 17 

                                                              𝑎 + 7𝑑 = 17  ;   ∵  𝑇𝑛 = 𝑇1 +  𝑛 − 1 𝑑  
                                                          𝑎 + 7 2 = 17 

                                                             𝑎 + 14 = 17 

                                                                   ∴ 𝑎 = 3 

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑇25  ,                                   𝑇𝑛 = 𝑇1 +  𝑛 − 1 𝑑 
                                                                  𝑇25 = 3 +  25 − 1 2 = 3 +  24 × 2 = 3 + 48 
                                                               ∴  𝑇25 = 51 
Method.2: Same problem is solved using remodelled equation  2  𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔, 

𝐹𝑖𝑟𝑠𝑡 ′𝑑′ 𝑖𝑠 𝑓𝑜𝑢𝑛𝑑 𝑢𝑠𝑖𝑛𝑔 𝑡𝑕𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛, 𝑑 =
𝑇𝑝 − 𝑇𝑞

𝑝 − 𝑞
 

                                                        𝑖. 𝑒., 𝑑 =
𝑇19 − 𝑇8

19 − 8
=

39 − 17

11
=

22

11
 

                                                                     ∴ 𝑑 = 2 
𝑁𝑜𝑤 𝑢𝑠𝑖𝑛𝑔  2 , 𝑤𝑒 𝑕𝑎𝑣𝑒 
                                                                      𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑 
                                                            𝑇25 = 39 +  25 − 19 2 
                                                                    𝑇25 = 51         

This method brings down several steps, in comparison with the former method. 

𝑅𝑒𝑝𝑙𝑎𝑐𝑖𝑛𝑔 𝑡𝑕𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑝, 𝑖𝑛 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑇𝑛 = 𝑇
 
𝑛−1

2
 

+  𝑛 −  
𝑛 − 1

2
  𝑑 

⟹                                                                                                 𝑇𝑛 = 𝑇
 
𝑛−1

2
 

+   
𝑛 + 1

2
  𝑑 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 2.6: 𝐼𝑓 
𝑛 − 1

2
= 17, 𝑎𝑛𝑑 17𝑡𝑕 𝑡𝑒𝑟𝑚 𝑖𝑠 − 27, 𝑎𝑛𝑑 𝑑 = −3, 𝑓𝑖𝑛𝑑 𝑛𝑡𝑕  𝑡𝑒𝑟𝑚. 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝐼𝑡 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑡𝑕𝑎𝑡 
𝑛 − 1

2
= 17   

⟹ 𝑛 = 35 

𝑇𝑕𝑒𝑛 𝑛𝑡𝑕 𝑡𝑒𝑟𝑚 𝑐𝑎𝑛 𝑏𝑒 𝑓𝑜𝑢𝑛𝑑 𝑢𝑠𝑖𝑛𝑔, 𝑇𝑛 = 𝑇
 
𝑛−1

2
 

+   
𝑛 + 1

2
  𝑑 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑡𝑕𝑒 𝑘𝑛𝑜𝑤𝑛 𝑣𝑎𝑙𝑢𝑒𝑠, 𝑤𝑒 𝑕𝑎𝑣𝑒, 𝑇35 = 𝑇
 

35−1
2

 
+   

35 + 1

2
  − 3  

𝑇35 = −27 +  −54  

 𝑇35 = −81 

𝑪𝒂𝒔𝒆. 𝟒: 𝑊𝑕𝑒𝑛 𝑝 = 𝑛 − 1 

     𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑 
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     𝑇𝑛 = 𝑇𝑛−1 +  𝑛 −  𝑛 − 1  𝑑 

     𝑇𝑛 = 𝑇𝑛−1 + 𝑑 

𝑪𝒂𝒔𝒆. 𝟓: 𝑊𝑕𝑒𝑛 𝑝 = 𝑛 
     𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑 

     𝑇𝑛 = 𝑇𝑛 +  𝑛 − 𝑛 𝑑 

     𝑇𝑛 = 𝑇𝑛  

Case.6: When two A.P have same c.d,  (Common difference), The difference between equidistant terms will 

   be constant. 

𝑖. 𝑒. , 𝐼𝑓 𝑇1 , 𝑇2 , 𝑇3 , … , 𝑇𝑛 ; 𝑎𝑛𝑑 𝑇1
′ , 𝑇2

′ , 𝑇3
′ , … , 𝑇𝑛

′  𝑎𝑟𝑒 𝑡𝑕𝑒 𝑡𝑤𝑜 𝐴. 𝑃𝑠 𝑡𝑕𝑎𝑡 𝑕𝑎𝑣𝑒 𝑠𝑎𝑚𝑒 𝑐. 𝑑 , 
𝑖. 𝑒. , 𝑑 = 𝑑′       
𝑇𝑕𝑒𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑠𝑎𝑚𝑒 𝑡𝑒𝑟𝑚𝑠 𝑖𝑛 𝑏𝑜𝑡𝑕 𝐴. 𝑃𝑠 𝑤𝑖𝑙𝑙 𝑏𝑒 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡. 
𝑇𝑝±𝑎 − 𝑇𝑝±𝑎

′ = 𝑇1 − 𝑇1
′ = 𝑐 ; 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 − − − − − − − (3) 

 
Proof:  
𝐿𝑒𝑡 𝑇𝑝𝑎𝑛𝑑 𝑇𝑝

′  𝑏𝑒 𝑡𝑕𝑒 𝑐𝑕𝑜𝑠𝑒𝑛 𝑡𝑒𝑟𝑚𝑠 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑡𝑕𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒. 𝑖. 𝑒. , 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑇𝑝 − 𝑇𝑝
′    

𝑇𝑕𝑒𝑛, 𝑇𝑝 − 𝑇𝑝
′ = 𝑇1 +  𝑝 − 1 𝑑 −  𝑇1

′ +  𝑝 − 1  𝑑  ; ∵ 𝑑 = 𝑑′  
           𝑇𝑝 − 𝑇𝑝

′ = 𝑇1 − 𝑇1
′    

𝐹𝑜𝑟  𝑝 + 1  𝑡𝑕  𝑡𝑒𝑟𝑚   
𝑇𝑝+1 − 𝑇𝑝+1

′ = 𝑇1 +   𝑝 + 1 − 1 𝑑 −  𝑇1
′ +   𝑝 + 1 − 1  𝑑  

𝑇𝑝+1 − 𝑇𝑝+1
′ = 𝑇1 − 𝑇1

′  
Similarly 

⋮ 
𝑇𝑝±𝑎 − 𝑇𝑝±𝑎

′ = 𝑇1 − 𝑇1
′  

This shows that difference of all equidistant terms is a constant. 
Thus proved 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 2.7: Two A.Ps. have the same common difference. The difference between their 100 th terms is 100. 

           What is the difference between their 1000
th

 terms? [13] 

Method.1: Solution to this problem given in the book. [14] 

𝐿𝑒𝑡 𝑓𝑜𝑟 𝑡𝑕𝑒 1𝑠𝑡  𝐴. 𝑃, 𝑓𝑖𝑟𝑠𝑡 𝑡𝑟𝑒𝑚 = 𝑎 
𝑇100 = 𝑎 + 99𝑑 
𝐴𝑛𝑑 𝑓𝑜𝑟 2𝑛𝑑  𝐴. 𝑃, 𝑡𝑕𝑒 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚 = 𝑎′  
∴  𝑇100

′ = 𝑎′ + 99𝑑  
𝐼𝑡 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑡𝑕𝑎𝑡, 𝑇100 − 𝑇100

′ = 100  
 ⇒     𝑎 + 99𝑑 −  𝑎′ + 99𝑑 = 100 
⇒                                    𝑎 − 𝑎′ = 100 
𝐿𝑒𝑡                      𝑇1000 − 𝑇1000

′ = 𝑥 

  ∴ 𝑎 + 999𝑑 −  𝑎′ + 999𝑑 = 𝑥 
                                         𝑎 − 𝑎′ = 𝑥 ⇒ 100 
∴ 𝑇𝑕𝑒 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑡𝑕𝑒 1000 𝑡𝑕 𝑡𝑒𝑟𝑚 𝑖𝑠 100 
𝑀𝑒𝑡𝑕𝑜𝑑. 2: 𝑆𝑜𝑢𝑙𝑢𝑡𝑖𝑜𝑛 𝑡𝑜 𝑡𝑕𝑖𝑠 𝑝𝑟𝑜𝑏𝑙𝑒𝑚 𝑖𝑠 𝑓𝑜𝑢𝑛𝑑 𝑑𝑖𝑟𝑒𝑐𝑡𝑙𝑦 𝑢𝑠𝑖𝑛𝑔  3   
𝑖. 𝑒. , 𝑇𝑝±𝑎 − 𝑇𝑝±𝑎

′ = 𝑇1 − 𝑇1
′ = 𝑐 ; 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡      

𝐺𝑖𝑣𝑒𝑛 𝑇100 − 𝑇100
′ = 100 

∴ 𝑇1000 − 𝑇1000
′ = 100 

 

III. Sum Of First ‘n’ Terms Of Arithmetic Progressions 
2. 𝐹𝑢𝑟𝑡𝑕𝑒𝑟 𝑤𝑒 𝑘𝑛𝑜𝑤 𝑡𝑕𝑎𝑡 𝑆𝑛  𝑖𝑠 𝑡𝑕𝑒 𝑎𝑙𝑔𝑒𝑏𝑟𝑖𝑐 𝑛𝑜𝑡𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑠𝑢𝑚 𝑜𝑓 𝑠𝑒𝑟𝑖𝑒𝑠 𝑜𝑓 𝐴𝑟𝑖𝑡𝑕𝑚𝑒𝑡𝑖𝑐 
 𝑃𝑟𝑜𝑔𝑟𝑒𝑠𝑠𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 𝑛 𝑡𝑒𝑟𝑚𝑠.  And current equations for sum of A.P are 

     𝑆𝑛 =
𝑛

2
 𝑇1 + 𝑇𝑛   − − − − − − 4.1   

     𝑆𝑛 =
𝑛

2
 𝑎 + 𝑙  − − − − − − −  4.2  

     𝑆𝑛 =
𝑛

2
 2𝑎 +  𝑛 − 1 𝑑  − − −  4.3  

𝑊𝑕𝑒𝑟𝑒, 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑡𝑒𝑟𝑚 = 𝑇1 = 𝑎 ; 𝐿𝑎𝑠𝑡 𝑡𝑒𝑟𝑚 = 𝑇𝑛 = 𝑙 ; 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 = 𝑛 𝑎𝑛𝑑  
𝑐𝑜𝑚𝑚𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 = 𝑑 

3.1.  𝑅𝑒𝑚𝑜𝑑𝑒𝑙𝑙𝑖𝑛𝑔 𝑜𝑓  4.1 ,  4.2 ,  4.3  𝑎𝑟𝑒 𝑑𝑜𝑛𝑒 𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔. 

𝐶𝑜𝑛𝑠𝑖𝑑𝑒𝑟 𝑝𝑟𝑒𝑣𝑎𝑖𝑙𝑖𝑛𝑔 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 , 𝑆𝑛 =
𝑛

2
 𝑇1 + 𝑇𝑛  
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𝑈𝑠𝑖𝑛𝑔  2 , 𝑎𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑐𝑎𝑛 𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠,  

                                                             𝑆𝑛 =
𝑛

2
 𝑇1 +  𝑇𝑝 +  𝑛 − 𝑝 𝑑  − − − − − − − − 5  

𝐿𝑒𝑡 𝑛 − 𝑝 = 𝑥 ; 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑡𝑕𝑖𝑠 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑎𝑛𝑑 𝑟𝑒𝑎𝑟𝑟𝑎𝑛𝑔𝑖𝑛𝑔  
𝑐𝑜𝑛𝑣𝑒𝑛𝑖𝑒𝑛𝑡𝑙𝑦 𝑤𝑒 𝑜𝑏𝑡𝑎𝑖𝑛. 

                                                                𝑆𝑛 =
𝑛

2
 𝑇𝑝 +  𝑇1 + 𝑥𝑑   

                           𝑊𝑒 𝑘𝑛𝑜𝑤 𝑡𝑕𝑎𝑡 𝑇1 + 𝑑 = 𝑇2 
𝑇1 + 2𝑑 = 𝑇3 

⋮ 
𝑇1 + 𝑥𝑑 = 𝑇 𝑥+1 − − − − −  6  

𝐼𝑛 𝑣𝑖𝑒𝑤 𝑜𝑓  6  𝑎𝑛𝑑  5  𝑡𝑕𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 , 𝑆𝑛 =
𝑛

2
 𝑇𝑝 +  𝑇1 + 𝑥𝑑   𝑐𝑎𝑛 𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠, 𝑆𝑛 =

𝑛

2
 𝑇𝑝 + 𝑇 𝑥+1    

𝑂𝑛𝑐𝑒 𝑎𝑔𝑎𝑖𝑛 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑡𝑕𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 ′𝑥 ′  𝑖𝑛 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑤𝑒 𝑔𝑒𝑡 

                                                                         𝑺𝒏 =
𝒏

𝟐
 𝑻𝒑 + 𝑻 𝒏−𝒑 +𝟏 − − − − −  𝟕  

𝑇𝑕𝑖𝑠 𝑖𝑠 𝑡𝑕𝑒 𝑟𝑒𝑚𝑜𝑑𝑒𝑙𝑙𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑠𝑢𝑚 𝑜𝑓 𝐴. 𝑃 𝑓𝑜𝑟 𝑓𝑖𝑟𝑠𝑡 𝑛 𝑡𝑒𝑟𝑚𝑠  𝑎𝑛𝑑 𝑡𝑕𝑖𝑠 𝑟𝑒𝑠𝑒𝑚𝑏𝑙𝑒𝑠  4.1  𝑎𝑛𝑑  4.2 . 
3.2. 𝐹𝑢𝑟𝑡𝑕𝑒𝑟,  4.3  𝑖𝑠 𝑟𝑒𝑚𝑜𝑑𝑒𝑙𝑙𝑒𝑑 𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔, 

      𝑖. 𝑒. , 𝑆𝑛 =
𝑛

2
 2𝑎 +  𝑛 − 1 𝑑  

𝑅𝑒𝑝𝑙𝑎𝑐𝑖𝑛𝑔 ′𝑎′  𝑏𝑦 𝑇1 , 𝑤𝑒 𝑕𝑎𝑣𝑒 

               𝑆𝑛 =
𝑛

2
 2𝑇1 +  𝑛 − 1 𝑑  

𝐴𝑑𝑑𝑖𝑛𝑔 𝑛𝑒𝑢𝑡𝑟𝑎𝑙 𝑝𝑎𝑖𝑟 2𝑑 , −2𝑑, 𝑡𝑜 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑤𝑒 𝑕𝑎𝑣𝑒, 

             𝑆𝑛 =  
𝑛

2
 2𝑇1 +  𝑛 − 1 𝑑 + 2𝑑 − 2𝑑     

 𝑅𝑒𝑎𝑟𝑟𝑎𝑛𝑔𝑖𝑛𝑔 𝑡𝑕𝑒𝑚 𝑐𝑜𝑛𝑣𝑒𝑛𝑖𝑒𝑛𝑡𝑙𝑦 𝑤𝑒 𝑕𝑎𝑣𝑒 

                  =
𝑛

2
 2𝑇1 + 2𝑑 +  𝑛 − 1 𝑑 − 2𝑑  

            𝑆𝑛 =
𝑛

2
 2 𝑇1 + 𝑑 +  𝑛 − 3 𝑑  

Similarly, repeating same steps, we have  

           𝑆𝑛 =
𝑛

2
 2𝑇2 + 2𝑑 +  𝑛 − 3 𝑑 − 2𝑑  

           𝑆𝑛 =  2𝑇3 +  𝑛 − 5 𝑑  
               ⋮ 

            𝑆𝑛 =
𝑛

2
 2𝑇𝑝 +  𝑛 −  2𝑝 − 1  𝑑  

𝑂𝑟 

           𝑺𝒏 =
𝒏

𝟐
 𝟐𝑻𝒑 +  𝒏 + 𝟏 − 𝟐𝒑 𝒅 − − − − −  𝟖  

This equation is equivalent to (4.3) 

Case Study. 

Case.I: 
𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑝 = 1 𝑖𝑛  7 , 𝑤𝑒 𝑔𝑒𝑡 

     𝑆𝑛 =
𝑛

2
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1  

     𝑆𝑛 =
𝑛

2
 𝑇1 + 𝑇 𝑛−1 +1  

     𝑆𝑛 =
𝑛

2
 𝑇1 + 𝑇𝑛  

This shows that from (7), prevailing equation is derivable. 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 3.1: 𝐺𝑖𝑣𝑒𝑛 𝑎3 = 15, 𝑆10 = 125, 𝑓𝑖𝑛𝑑 𝑑 𝑎𝑛𝑑 𝑎10 .  [15] 
Method.1: Solution to this problem, as given in  [16]  
𝐻𝑒𝑟𝑒, 𝑎3 = 15 = 𝑙 𝑎𝑛𝑑 𝑆10 = 125. 
𝐿𝑒𝑡, 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚 𝑜𝑓 𝐴. 𝑃 𝑏𝑒 ′𝑎′  𝑎𝑛𝑑 𝑐𝑜𝑚𝑚𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 = 𝑑 
                   ∴  𝑎3 = 𝑎 + 2𝑑 
⇒           𝑎 + 2𝑑 = 15 − − − − −  1  

          𝐴𝑔𝑎𝑖𝑛, 𝑆𝑛 =
𝑛

2
 2𝑎 +  𝑛 − 1 𝑑  

⇒                𝑆10 =
10

2
 2𝑎 +  10 − 1 𝑑  
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⇒                 125 = 5 2𝑎 + 9𝑑  
⇒       2𝑎 + 9𝑑 = 25 − − − − −  2  

𝑆𝑜𝑙𝑣𝑖𝑛𝑔 𝑓𝑜𝑟 𝑎 𝑎𝑛𝑑 𝑑 𝑓𝑟𝑜𝑚 𝑠𝑖𝑚𝑢𝑙𝑡𝑎𝑛𝑒𝑜𝑢𝑠 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠  1 𝑎𝑛𝑑  2 , 𝑖. 𝑒.,  
                𝑎 + 2𝑑 = 15 − − − − − − 1  

             2𝑎 + 9𝑑 = 25 − − − − − −(2)  
⇒                     𝑑 = −1 
∴ 𝐹𝑟𝑜𝑚  1 , 𝑎 + 2 −1 = 15  ⇒ 𝑎 = 15 + 2  
⇒                    𝑎 = 17 

𝑁𝑜𝑤 , 𝑎10 = 𝑎 +  10 − 1 𝑑 
                           = 17 + 9 −1  
                           = 17 − 9 = 8 
𝑇𝑕𝑢𝑠, 𝑑 = −1 𝑎𝑛𝑑 𝑎10 = 8 
Method.2: Solved the same problem using remodelled equations as following. 

𝐼𝑡 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑡𝑕𝑎𝑡, 𝑆𝑛 = 𝑆10 = 125, 𝑎3 = 𝑇3 = 𝑇𝑝 = 15, 𝑇𝑕𝑒𝑛, 𝑝 = 3 𝑎𝑛𝑑 𝑛 = 10 

𝑈𝑠𝑖𝑛𝑔  8 , 𝑖. 𝑒. , 𝑆𝑛 =
𝑛

2
 2𝑇𝑝 +  𝑛 + 1 − 2𝑝 𝑑  

𝑇𝑕𝑒𝑛,  8  𝑖𝑠,   125 =
10

2
 2 × 15 +  10 + 1 − 2 × 3 𝑑  

                             5 = 6 + 𝑑 
𝐶𝑜𝑛𝑠𝑒𝑞𝑢𝑎𝑛𝑡𝑙𝑦, 𝑑 = −1 
𝑇𝑕𝑒𝑛, 𝑢𝑠𝑖𝑛𝑔  2 , 𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑 
                               𝑇10 = 𝑇3 +  10 − 3  −1  
                               𝑇10 = 15 − 7 
⇒                          𝑇10 = 𝑎10 = 8 
𝑇𝑕𝑖𝑠 𝑖𝑠 𝑠𝑕𝑜𝑟𝑡𝑒𝑟 𝑎𝑛𝑑 𝑒𝑎𝑠𝑖𝑒𝑟 𝑡𝑕𝑎𝑛 𝑡𝑕𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑚𝑒𝑡𝑕𝑜𝑑 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛.  

Method. .3:  Using (7), i. e. , 𝑆𝑛 =
𝑛

2
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1  𝑡𝑕𝑖𝑠 𝑝𝑟𝑜𝑏𝑙𝑒𝑚 𝑖𝑠 𝑠𝑜𝑙𝑣𝑎𝑏𝑙𝑒. 

                                                 125 =
10

2
 𝑇3 + 𝑇 10−3 +1  

                                                125 = 5 15 + 𝑇8  
                                                   𝑇8 = 10 

𝑁𝑜𝑤, 𝑑 =
𝑇8 − 𝑇3

8 − 3
 

           𝑑 =
10 − 15

5
= −1 

𝑇𝑕𝑒𝑛, 𝑢𝑠𝑖𝑛𝑔  2     𝑇𝑛 = 𝑇𝑝 +  𝑛 − 𝑝 𝑑  
                                 𝑇10 = 𝑇3 +  10 − 3  −1  

                                 𝑇10 = 15 +  10 − 3  −1  

                                 𝑇10 = 8 

𝐼𝑛 𝑚𝑒𝑡𝑕𝑜𝑑. 2.  𝑎𝑛𝑑 𝑚𝑒𝑡𝑕𝑜𝑑. 3. , 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 ′𝑎′  𝑖𝑠 𝑛𝑜𝑡 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑡𝑕𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛. 
Example.3.2: The sum of the third and seventh terms of an A.P is 6 and their product is 8.find the sum of first 

     sixteen terms of  A.P. [17] 

Method.1:Present solution to above problem is, [18]. 

Sol: Here, 𝑇3 + 𝑇7 = 6  𝑎𝑛𝑑 𝑇3 × 𝑇7 = 8 

𝐿𝑒𝑡, 𝑓𝑖𝑟𝑠𝑡 𝑡𝑒𝑟𝑚 = 𝑎 𝑎𝑛𝑑 𝑡𝑕𝑒 𝑐𝑜𝑚𝑚𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 = 𝑑 

     ∴  𝑇3 = 𝑎 + 2𝑑 𝑎𝑛𝑑 𝑇7 = 𝑎 + 6𝑑 

     ∵  𝑇3 + 𝑇7 = 6 

      𝑎 + 2𝑑 +  𝑎 + 6𝑑 = 6 

     ⇒ 2𝑎 + 8𝑑 = 6 

     ⇒    𝑎 + 4𝑑 = 3 − − − − −  1  

     𝐴𝑔𝑎𝑖𝑛, 𝑇3 × 𝑇7 = 8 

     ∴  𝑎 + 2𝑑 ×  𝑎 + 6𝑑 = 8 

     ⇒   𝑎 + 4𝑑 − 2𝑑 ×  𝑎 + 4𝑑 + 2𝑑 = 8 

     ⇒   3 − 2𝑑 ×  3 + 2𝑑 = 8 

     ⇒  9 − 4𝑑2 = 8 

     ⇒  𝑑2 =
1

4
 

     ⇒ 𝑑 = ±
1

2
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𝑊𝑕𝑒𝑛 𝑑 =
1

2
 

𝐹𝑟𝑜𝑚  1 , 𝑤𝑒 𝑕𝑎𝑣𝑒  

     𝑎 + 4  −
1

2
 = 3 

⇒                    𝑎 = 1 

𝑁𝑜𝑤, 𝑢𝑠𝑖𝑛𝑔 𝑆𝑛 =
𝑛

2
 2𝑎 +  𝑛 − 1 𝑑  

     𝑆10 =
16

2
 2 1 +  16 − 1 

1

2
  

     𝑆10 = 76 

𝑊𝑕𝑒𝑛, 𝑑 = −
1

2
 

𝐹𝑟𝑜𝑚  1 , 𝑤𝑒 𝑕𝑎𝑣𝑒, 

     𝑎 + 4  −
1

2
 = 3 

 ⇒                   𝑎 = 5 

𝐴𝑔𝑎𝑖𝑛 𝑠𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 16 𝑡𝑒𝑟𝑚𝑠  

     𝑆16 =
16

2
 2 5 +  16 − 1  −

1

2
   

     𝑆16 = 20 
Method.2: Same problem is solved by using remodelled equations. 

𝐺𝑖𝑣𝑒𝑛, 𝑇3 + 𝑇7 = 6 𝑎𝑛𝑑 𝑇3 × 𝑇7 = 8 
𝑆𝑜𝑙: 𝑀𝑢𝑙𝑡𝑖𝑝𝑙𝑦𝑖𝑛𝑔 𝑓𝑖𝑟𝑠𝑡 𝑑𝑎𝑡𝑎𝑚 𝑏𝑦  𝑇3 , 𝑤𝑒 𝑕𝑎𝑣𝑒  
              𝑇3 𝑇3 + 𝑇7 = 6𝑇3 

⇒           𝑇3
2 + 𝑇3𝑇7 = 6𝑇3 

⇒                     𝑇3
2 − 6𝑇3 + 8 = 0 ; 𝑠𝑖𝑛𝑐𝑒𝑇3 × 𝑇7 = 8 

𝐹𝑎𝑐𝑡𝑜𝑟𝑖𝑠𝑒𝑑 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒 𝑞𝑢𝑎𝑑𝑟𝑎𝑡𝑖𝑐 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔. 
              𝑇3

2 − 4𝑇3 − 2𝑇3 + 8 = 0 

        𝑇3 𝑇3 − 4 − 2 𝑇3 − 4 = 0 

                     𝑇3 − 4  𝑇3 − 2 = 0 

𝐶𝑜𝑛𝑠𝑒𝑞𝑢𝑎𝑛𝑡𝑙𝑦, 𝑇3 = 4 𝑜𝑟  𝑇3 = 2 

𝑇𝑕𝑒𝑛, 𝑇7 = 6 − 4 = 2    𝑜𝑟 𝑇7 = 6 − 2 = 4 

𝑇𝑜 𝑓𝑖𝑛𝑑 ′𝑑′ , 𝑘𝑛𝑜𝑤𝑛 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑠 𝑢𝑠𝑒𝑑, 𝑖. 𝑒., 𝑑 =
𝑇𝑞 − 𝑇𝑝

𝑞 − 𝑝
  

𝑇𝑕𝑒𝑛, 𝑑 =  
𝑇7 − 𝑇3

7 − 3
=

2 − 4

7 − 3
=

−2

4
= −

1

2
 

𝑇𝑕𝑒𝑛, 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑠𝑢𝑚 𝑜𝑓𝑓𝑖𝑟𝑠𝑡 16 𝑡𝑒𝑟𝑚𝑠, 𝑆𝑛 =
𝑛

2
 2𝑇𝑝 +  𝑛 + 1 − 2𝑝 𝑑  𝑖𝑠 𝑢𝑠𝑒𝑑. 

𝐴𝑐𝑐𝑜𝑟𝑑𝑖𝑛𝑔𝑙𝑦, 𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑘𝑛𝑜𝑤𝑛 𝑎𝑛𝑑 𝑜𝑏𝑡𝑎𝑖𝑛𝑒𝑑 𝑣𝑎𝑙𝑢𝑒𝑠, 𝑤𝑒 𝑕𝑎𝑣𝑒, 

𝑆16 =
16

2
 2 × 4 +  16 + 1 − 2 × 3  −

1

2
  ; 𝑤𝑕𝑒𝑟𝑒, 𝑛 = 16, 𝑇𝑝 = 𝑇3 = 4 𝑎𝑛𝑑 𝑑 = −

1

2
 

𝑆16 = 8  8 −
11

2
  

    𝑖. 𝑒. , 𝑆16 = 20 
 Similarly, sum of sixteen terms for another value of  𝑇3  𝑐𝑎𝑛 𝑏𝑒 𝑓𝑜𝑢𝑛𝑑.   
Advantages of method.2., in comparison with prevailing method i.e, method.1. 

1. Number of steps are remarkably less than the previous method. 

2. In prevailing method, finding first term is essential, whereas in case of remodelled equation finding first 

term is not essential to find the result or required value. 

3. „d‟ is found directly using a little advanced method. 

4. Finally, sum of sixteen terms is found without the help of first term. 

 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 3.3: 𝐼𝑛 𝑎𝑛 𝐴. 𝑃. , 𝑖𝑓 𝑝𝑡𝑕  𝑡𝑒𝑟𝑚 𝑖𝑠 
1

𝑞
 𝑎𝑛𝑑 𝑞𝑡𝑕  𝑡𝑒𝑟𝑚 𝑖𝑠 

1

𝑝
, 𝑝𝑟𝑜𝑣𝑒 𝑡𝑕𝑎𝑡 𝑡𝑕𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 𝑝𝑞 𝑡𝑒𝑟𝑚𝑠 

                           𝑖𝑠 
1

2
 𝑝𝑞 + 1 , 𝑤𝑕𝑒𝑟𝑒 𝑝 ≠ 𝑞.  19 . 

Method.1: Prevailing solution to this problem: [6] 

𝐼𝑡 𝑖𝑠 𝑘𝑛𝑜𝑤𝑛 𝑡𝑕𝑎𝑡 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑡𝑒𝑟𝑚 𝑜𝑓 𝑎𝑛 𝐴. 𝑃, 𝑖𝑠 𝑎𝑛 = 𝑎 +  𝑛 − 1 𝑑 

According to given information, 
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     𝑝𝑡𝑕 𝑡𝑒𝑟𝑚 𝑖𝑠, 𝑎𝑝 = 𝑎 +  𝑝 − 1 𝑑 =
1

𝑞
− − − − − (1) 

     𝑞𝑡𝑕  𝑡𝑒𝑟𝑚 𝑖𝑠, 𝑎𝑞 = 𝑎 +  𝑞 − 1 𝑑 =
1

𝑝
− − − − − (2) 

Subtracting  (2) from (1) we obtain.  

      𝑝 − 1 𝑑 −  𝑞 − 1 𝑑 =
1

𝑞
−

1

𝑝
 

⇒       𝑝 − 1 − 𝑞 + 1 𝑑 =
𝑝 − 𝑞

𝑝𝑞
 

⇒                                     𝑑 =
1

𝑝𝑞
 

Putting the value of d in (1), we obtain 

           𝑎 +  𝑝 − 1 
1

𝑝𝑞
=

1

𝑞
 

⇒     𝑎 =
1

𝑞
−

1

𝑞
+

1

𝑝𝑞
=

1

𝑝𝑞
 

∴   𝑆𝑝𝑞 =
𝑝𝑞

2
 2𝑎 +  𝑝𝑞 − 1 𝑑  

             =
𝑝𝑞

2
 

2

𝑝𝑞
+  𝑝𝑞 − 1 

1

𝑝𝑞
  

             =
𝑝𝑞

2
×

1

𝑝𝑞
 2 + 𝑝𝑞 − 1  

             =
1

2
 𝑝𝑞 + 1  

Thus the sum of first pq terms of the A. P is
1

2
 𝑝𝑞 + 1  

Method.2:Same problem is solved using remodelled equations as following: 

𝐷𝑎𝑡𝑎: 𝑇𝑝 =
1

𝑞
; 𝑇𝑞 =

1

𝑝
; 𝑛 = 𝑝𝑞;  

  𝑇𝑕𝑒𝑛, 𝑑 =
𝑇𝑞 − 𝑇𝑝

𝑞 − 𝑝
 

          ∴ 𝑑 =

1
𝑝
−

1
𝑞

𝑞 − 𝑝
 

𝑆𝑖𝑚𝑝𝑙𝑦𝑓𝑦𝑖𝑛𝑔 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒, 𝑤𝑒 𝑔𝑒𝑡, 𝑑 =
1

𝑝𝑞
 

𝑁𝑜𝑤 𝑢𝑠𝑖𝑛𝑔 𝑟𝑒𝑚𝑜𝑑𝑒𝑙𝑙𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑆𝑛 =
𝑛

2
 2𝑇𝑝 +  𝑛 + 1 − 2𝑝 𝑑  

𝑇𝑕𝑒𝑛 𝑠𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 𝑝𝑞 𝑡𝑒𝑟𝑚𝑠 𝑖𝑠 , 𝑆𝑝𝑞 =
𝑝𝑞

2
 2𝑇𝑝 +  𝑝𝑞 + 1 − 2𝑝 

1

𝑝𝑞
  

𝑆𝑖𝑚𝑝𝑙𝑖𝑓𝑦𝑖𝑛𝑔 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒, 𝑤𝑒 𝑕𝑎𝑣𝑒 , 𝑆𝑝𝑞 =
1

2
 𝑝𝑞 + 1  

Thus proved. 

In this method, direct approach towards the result is noticeable. 

Case.II: 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑝 =
𝑛

2
 𝑖𝑛  7 , 𝑤𝑒 𝑜𝑏𝑡𝑎𝑖𝑛, (𝐴𝑠 ′𝑝′  𝑖𝑠 𝑎 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟, ′𝑛′  𝑤𝑖𝑙𝑙 𝑏𝑒 𝑎𝑛 𝑒𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟 𝑖𝑛 𝑡𝑕𝑖𝑠 𝑐𝑎𝑠𝑒)  

 𝑖. 𝑒. , 𝑆𝑛 =
𝑛

2
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1  

          𝑆𝑛 =
𝑛

2
 𝑇𝑛

2
+ 𝑇

 𝑛−
𝑛
2
 +1

  

          𝑆𝑛 =
𝑛

2
 𝑇𝑛

2
+ 𝑇𝑛

2
+1

  

Note: 𝑇𝑛
2

+ 𝑇𝑛
2

+1
  𝑖𝑠 𝑡𝑕𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑚𝑖𝑑𝑑𝑙𝑒 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑝𝑎𝑖𝑟. , 𝑟𝑒𝑓𝑒𝑟 𝑠𝑒𝑐𝑡𝑖𝑜𝑛 𝐼𝑉 𝑜𝑓 𝑡𝑕𝑖𝑠 𝑎𝑟𝑡𝑖𝑐𝑙𝑒. 

Example.3.4: If fifth term of an A.P, is 15 and sixth term is 18, find sum of first ten terms. 

𝐷𝑎𝑡𝑎: 𝑛 = 10, 𝑇5 = 𝑇𝑛
2

= 15 𝑎𝑛𝑑  𝑇6 = 𝑇𝑛
2

+1
= 18, 𝐴𝑙𝑠𝑜 

𝑛

2
=

10

2
= 5 𝑖𝑠 𝑎 𝑛𝑎𝑡𝑢𝑟𝑎𝑙  𝑛𝑢𝑚𝑏𝑒𝑟. 

𝑇𝑕𝑒𝑟𝑒𝑓𝑜𝑟𝑒 𝑎𝑏𝑜𝑣𝑒 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑆𝑛 𝑖𝑠 𝑎𝑝𝑝𝑙𝑖𝑐𝑎𝑏𝑙𝑒. 
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                                                                          𝑖. 𝑒. , 𝑆𝑛 =
𝑛

2
 𝑇𝑛

2
+ 𝑇𝑛

2
+1

  

𝑆𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑡𝑕𝑒 𝑔𝑖𝑣𝑒𝑛 𝑣𝑎𝑙𝑢𝑒𝑠, 𝑤𝑒 𝑕𝑎𝑣𝑒, 𝑆10 =
10

2
 15 + 18  

                                                                                 𝑆10 = 165 
 
Case.III. 

𝑊𝑕𝑒𝑛 𝑃 =
𝑛 ± 1

2
 ,  7 𝑖𝑠 𝑠𝑖𝑚𝑝𝑙𝑖𝑓𝑖𝑒𝑑 𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔;  𝑆𝑖𝑛𝑐𝑒 ′𝑃′  𝑖𝑠 𝑎 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 ′𝑛′  𝑠𝑕𝑜𝑢𝑙𝑑 𝑏𝑒 

𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟
 . 

𝒂) 𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑝 =
𝑛 + 1

2
 𝑤𝑒 𝑕𝑎𝑣𝑒 𝑆𝑛 =

𝑛

2
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1  

                                                                  =
𝑛

2
 𝑇

 
𝑛+1

2
 

+ 𝑇
 𝑛− 

𝑛+1
2

  +1
  

                                                                  =
𝑛

2
 𝑇

 
𝑛+1

2
 

+ 𝑇
 
𝑛+1

2
 
  

                                                            𝑆𝑛 =
𝑛

2
 2𝑇

 
𝑛+1

2
 
  

                                                          𝑺𝒏 = 𝒏  𝑻
 
𝒏+𝟏
𝟐

 
 − − − − − − 𝟗  

𝑁𝑜𝑡𝑒: 𝑇
 
𝑛+1

2
 
 𝑖𝑠 𝑡𝑕𝑒 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚 𝑠𝑖𝑛𝑐𝑒 𝑛 𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟. 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 3.5: 𝐹𝑖𝑛𝑑 𝑡𝑕𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑡𝑕𝑒 𝑓𝑖𝑟𝑠𝑡 111 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑎𝑛 𝐴. 𝑃, 𝑤𝑕𝑜𝑠𝑒 56𝑡𝑕   𝑡𝑒𝑟𝑚 𝑖𝑠 
5

37
. [20]  

Method.1. Prevailing Solution, [21] 

𝑇𝑕𝑒 56𝑡𝑕  𝑡𝑒𝑟𝑚 𝑖𝑠 
5

37
⇒ 𝑇56 =

5

37
 , 𝑛 = 5     

𝐼𝑛 𝐴. 𝑃, 𝑇𝑛 = 𝑎 +  𝑛 − 1 𝑑 
𝑃𝑢𝑡 𝑛 = 56, 𝑇56 = 𝑎 + 55𝑑 

∴ 𝑎 + 55𝑑 =
5

37
− − − − −  1  

𝑁𝑜𝑤 𝑤𝑒 𝑛𝑒𝑒𝑑 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑡𝑕𝑒 𝑠𝑢𝑚 𝑜𝑓 111 𝑡𝑒𝑟𝑚𝑠  

     𝑆𝑛 =
𝑛

2
 2𝑎 +  𝑛 − 1 𝑑  

   𝑆111 =
111

2
 2𝑎 + 110𝑑  

   𝑆111 = 111 𝑎 + 55𝑑  
𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛  1  𝑖𝑛 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑤𝑒 𝑕𝑎𝑣𝑒, 

    𝑆111 = 111  
5

37
  

     𝑆111 = 15 

 
𝑀𝑒𝑡𝑕𝑜𝑑. 2. 𝑈𝑠𝑖𝑛𝑔 𝑟𝑒𝑚𝑜𝑑𝑒𝑙𝑙𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑡𝑕𝑖𝑠 𝑝𝑟𝑜𝑏𝑙𝑒𝑚 𝑖𝑠 𝑠𝑜𝑙𝑣𝑒𝑑 𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔, 

𝐺𝑖𝑣𝑒𝑛;  𝑛 = 111, 𝑇56 =
5

37
 

𝐻𝑒𝑟𝑒 𝑛 𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟, ∴  
𝑛 + 1

2
=

111 + 1

2
= 56 ;  ∴  𝑇56 𝑖𝑠 𝑡𝑕𝑒 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚 𝑜𝑓 𝑡𝑕𝑖𝑠 𝐴. 𝑃. , 𝑡𝑕𝑒𝑛 

       𝑆𝑛 = 𝑛  𝑇
 
𝑛+1

2
 
  

     𝑆111 = 111  𝑇
 

111+1
2

 
  

     𝑆111 = 111 𝑇56  

     𝑆111 = 111  
5

37
  

      𝑆111 = 15 

This method is easier and shorter than method.1.  

 
Example.3.6: If sixth term of A.P is 18, find sum of first eleven terms of A.P. 

𝐷𝑎𝑡𝑎: 𝑛 = 11, 𝑕𝑒𝑛𝑐𝑒 
𝑛 + 1

2
=

11 + 1

2
= 6, 𝑇6 = 18,  
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𝑈𝑠𝑖𝑛𝑔 𝑡𝑕𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑑𝑒𝑟𝑖𝑣𝑒𝑑 𝑖𝑛 𝑐𝑎𝑠𝑒. 𝐼𝐼𝐼. 𝑖. 𝑒, 𝑆𝑛 = 𝑛  𝑇
 
𝑛+1

2
 
  

     𝑆11 = 11  18   
     𝑆11 = 198 

In this case sum of first 11 terms is found without the help of d and a. 

But, actual A.P is remaining unknown. Specific A.P is not possible to find in this case, although it is possible to 

find set of A.Ps or family of A.P. 

𝐼𝑡 𝑖𝑠 𝑘𝑛𝑜𝑤𝑛 𝑡𝑕𝑎𝑡 𝑇6 = 18, 𝑡𝑕𝑖𝑠 𝑐𝑎𝑛 𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠 , 𝑇1 + 5𝑑 = 18 

𝑇𝑕𝑖𝑠 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑇1 + 5𝑑 = 18 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑒𝑠 𝑓𝑎𝑚𝑖𝑙𝑦 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛𝑠. 
𝑇𝑜 𝑓𝑖𝑛𝑑 𝑝𝑎𝑡𝑖𝑐𝑢𝑙𝑎𝑟 𝐴. 𝑃 𝑖𝑡 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑠 𝑜𝑛𝑒 𝑚𝑜𝑟𝑒 𝑐𝑟𝑖𝑡𝑒𝑟𝑖𝑜𝑛. 𝐹𝑜𝑟 𝑒𝑥𝑎𝑚𝑝𝑙𝑒, 𝑖𝑓 𝑇1 = 𝑑, 
 𝑤𝑒 𝑕𝑎𝑣𝑒 𝑇1 + 5𝑑 = 18 

                    𝑑 + 5𝑑 = 18 

                            6𝑑 = 18 

                    𝑇𝑕𝑒𝑛 𝑑 = 3 
Now only it is possible to find particular A.P i.e.,  3,6,9…18…33 

𝑆𝑖𝑚𝑖𝑙𝑎𝑟𝑙𝑦, 𝑖𝑓 𝑇1 = 8,   
𝑝𝑢𝑡𝑡𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑇1𝑖𝑛 𝑇1 + 5𝑑 = 18 , 𝑤𝑒 𝑕𝑎𝑣𝑒  
                                              8 + 5𝑑 = 18 

𝑇𝑕𝑒𝑛,                                              𝑑 = 2 

∴  𝐴. 𝑃 𝑖𝑠 8, 10, 12, … 18, … , 28 

∴  𝑇1 + 5𝑑 = 18 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑒𝑠 𝑓𝑎𝑚𝑖𝑙𝑦 𝑜𝑓 𝐴. 𝑃𝑠 
𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 3.7: 𝐹𝑖𝑛𝑑 𝑡𝑕𝑟𝑒𝑒 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑖𝑛 𝐴. 𝑃. 𝑤𝑕𝑜𝑠𝑒 𝑠𝑢𝑚 𝑎𝑛𝑑 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠 𝑎𝑟𝑒 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒𝑙𝑦. 𝑖) 21𝑎𝑛𝑑 231.                 
 [22] 

Method.1: This is the current method of solution.[23] 

𝐿𝑒𝑡 𝑡𝑕𝑒 𝑡𝑕𝑟𝑒𝑒 𝑛𝑢𝑚𝑏𝑒𝑟𝑠  𝑏𝑒 𝑎 − 𝑑, 𝑎, 𝑎 + 𝑑 

𝐺𝑖𝑣𝑒𝑛 𝑡𝑕𝑒𝑖𝑟 𝑠𝑢𝑚 = 21 

     ∴ 𝑎 − 𝑑 + 𝑎 + 𝑎 + 𝑑 = 21 

                                       3𝑎 = 21 

                                         𝑎 = 7 

𝐴𝑛𝑑 𝑡𝑕𝑒𝑖𝑟 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑖𝑠 = 231 

      𝑎 − 𝑑 𝑎 𝑎 + 𝑑 = 231 

                𝑎 𝑎2 − 𝑑2 = 231 

                7 72 − 𝑑2 = 231 

                      72 − 𝑑2 = 33 

                                  𝑑 = ±4 

∴ 𝑇𝑕𝑒 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑟𝑒 𝑎 − 𝑑 = 7 − 4 = 3 

             𝑎 = 7 

     𝑎 + 𝑑 = 7 + 4 = 11 

𝑇𝑕𝑒𝑦 𝑎𝑟𝑒, 3,7,11 

Note- In this method ′𝑎′  is not initial term. This may lead to confusion because algebraic notation ′𝑎′  in 

 Arithmetic Progression is particularly meant to first term. 
𝑀𝑒𝑡𝑕𝑜𝑑. 2: 𝑆𝑎𝑚𝑒 𝑝𝑟𝑜𝑏𝑙𝑒𝑚 𝑖𝑠 𝑠𝑜𝑙𝑣𝑒𝑑 𝑏𝑦 𝑢𝑠𝑖𝑛𝑔 𝑟𝑒𝑚𝑜𝑑𝑒𝑙𝑙𝑒𝑑 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛𝑠 𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔. 
𝐺𝑖𝑣𝑒𝑛 𝑆3 = 21 

𝑖. 𝑒. , 𝑎𝑝𝑝𝑙𝑦𝑖𝑛𝑔  9 𝑤𝑒 𝑕𝑎𝑣𝑒,   
           21 = 3 𝑇2   ; 𝑠𝑖𝑛𝑐𝑒 𝑇2 𝑖𝑠 𝑡𝑕𝑒 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚. 
∴         𝑇2 = 7 

𝐴𝑙𝑠𝑜, 𝑔𝑖𝑣𝑒𝑛 𝑡𝑕𝑎𝑡, 𝑇1 × 𝑇2 × 𝑇3 = 231 

𝑇𝑕𝑖𝑠 𝑐𝑎𝑛 𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠  𝑇2 − 𝑑 𝑇2 𝑇2 + 𝑑 = 231 

      7 − 𝑑 7 7 + 𝑑 = 231 

                      72 − 𝑑2 = 33 

                                  𝑑 = ±4 

∴ 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑎𝑟𝑒, 3, 7, 11      ( 𝑠𝑖𝑛𝑐𝑒 𝑇2 = 7 𝑎𝑛𝑑 𝑑 = 4, 𝑇1𝑤𝑖𝑙𝑙 𝑏𝑒 = 3) 

 

𝒃) 𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑝 =
𝑛 − 1

2
 , 𝑤𝑒 𝑕𝑎𝑣𝑒 

     𝑆𝑛 =
𝑛

2
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1  

          =
𝑛

2
 𝑇

 
𝑛−1

2
 

+ 𝑇
 𝑛− 

𝑛−1
2

  +1
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     𝑆𝑛 =
𝑛

2
 𝑇

 
𝑛−1

2
 

+ 𝑇
 
𝑛+3

2
 
  

𝐸𝑥𝑎𝑚𝑝𝑙𝑒: 𝐼𝑓 𝑓𝑖𝑓𝑡𝑕 𝑡𝑒𝑟𝑚 𝑜𝑓 𝑎𝑛 𝐴. 𝑃 𝑖𝑠 15 𝑎𝑛𝑑 𝑠𝑒𝑣𝑒𝑛𝑡𝑕 𝑡𝑒𝑟𝑚 𝑖𝑠 21, 𝑓𝑖𝑛𝑑 𝑠𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡  11 𝑡𝑒𝑟𝑚𝑠. 
𝐷𝑎𝑡𝑎: 𝑛 = 11, 𝑇

 
𝑛−1

2
 

= 𝑇
 

11−1
2

 
= 𝑇5 = 15, 𝑇

 
𝑛+3

2
 

= 𝑇
 

11+3
2

 
= 𝑇7 = 21. 

𝑇𝑕𝑒𝑛, 𝑆𝑛 =
𝑛

2
 𝑇

 
𝑛−1

2
 

+ 𝑇
 
𝑛+3

2
 
  

                 =
𝑛

2
 𝑇

 
11−1

2
 

+ 𝑇
 

11+3
2

 
  

                 =
𝑛

2
 𝑇5 + 𝑇7  

                 =
11

2
 15 + 21  

                 = 198 

𝑪𝒂𝒔𝒆. 𝑰𝑽: 𝑊𝑕𝑒𝑛 𝑝 = 𝑛, 𝑆𝑛 =
𝑛

2
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1  𝑤𝑖𝑙𝑙 𝑏𝑒, 

                                                      =
𝑛

2
 𝑇𝑛 + 𝑇 𝑛−𝑛 +1  

                                                 𝑆𝑛 =
𝑛

2
 𝑇𝑛 + 𝑇1  

𝑇𝑕𝑖𝑠 𝑟𝑒𝑠𝑒𝑚𝑏𝑙𝑒𝑠 𝑐𝑎𝑠𝑒. 𝐼. 

𝑆𝑖𝑚𝑖𝑙𝑎𝑟𝑙𝑦, 𝑠𝑎𝑚𝑒 𝑟𝑒𝑠𝑢𝑙𝑡𝑠 𝑎𝑟𝑒 𝑜𝑏𝑡𝑎𝑖𝑛𝑎𝑏𝑙𝑒 𝑢𝑠𝑖𝑛𝑔  8 , 𝑖. 𝑒. , 𝑆𝑛 =
𝑛

2
 2𝑇𝑝 +  𝑛 + 1 − 2𝑝 𝑑  

 

IV. Conjugate Pair And Terms 
 In (7), it is noticeable that the sum of the terms 𝑇𝑃  𝑎𝑛𝑑 𝑇 𝑛−𝑝 +1 is a constant to first n terms of an 

A.P. Conjugate pair or conjugate terms or pair of equidistant terms. This can be written as  𝑇𝑝 , 𝑇 𝑛−𝑝 +1 . 

𝐴𝑛𝑑 𝑡𝑕𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑝𝑎𝑖𝑟 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡, 𝑖. 𝑒, 𝑺𝒄.𝒑
𝒑

=  𝑻𝒑 + 𝑻 𝒏−𝒑 +𝟏 = 𝒌 − − − − −  𝟏𝟎  

𝑤𝑕𝑒𝑟𝑒 𝑘 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑓𝑜𝑟 𝑔𝑖𝑣𝑒𝑛 𝑛 𝑜𝑓 𝐴. 𝑃 𝑎𝑛𝑑 𝑖𝑛 𝑆𝑐.𝑝
𝑝

 𝑠𝑢𝑚 𝑜𝑓 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑝𝑡𝑕  𝑡𝑒𝑟𝑚. 

𝐹𝑜𝑟 𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒, 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟 𝑡𝑕𝑒 𝑠𝑒𝑞𝑢𝑎𝑛𝑐𝑒 1,3,5, … , 23. 𝐼𝑛 𝑡𝑕𝑖𝑠 𝑠𝑒𝑞𝑢𝑎𝑛𝑐𝑒 𝑛 = 12. 

𝐹𝑟𝑜𝑚  9  𝑤𝑒 𝑕𝑎𝑣𝑒 𝑆𝑐.𝑝
𝑝

=  𝑇𝑝 + 𝑇 𝑛−𝑝 +1  

 𝐹𝑜𝑟 𝑝 = 1,  9  𝑤𝑖𝑙𝑙 𝑏𝑒 ;   𝑆𝑐.𝑝
1 =  𝑇1 + 𝑇 12−1 +1 =  𝑇1 + 𝑇12 =  1 + 23 = 24 

 𝑝 = 2, ;  𝑆𝑐.𝑝
2 =  𝑇2 + 𝑇 12−2 +1 =  𝑇1 + 𝑇11 =  3 + 21 = 24 

 𝑝 = 3, ;  𝑆𝑐.𝑝
3 =  𝑇3 + 𝑇 12−3 +1 =  𝑇3 + 𝑇10 =  5 + 19 = 24 

⋮ 

𝐹𝑜𝑟 𝑝 = 6,  9  𝑤𝑖𝑙𝑙 𝑏𝑒 ;   𝑆𝑐.𝑝
6 =  𝑇6 + 𝑇 12−6 +1 =  𝑇6 + 𝑇7 =  1 + 23 = 24 

𝐻𝑒𝑟𝑒 𝑚𝑎𝑥𝑖𝑚𝑢𝑚 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑝 =
𝑛

2
𝑤𝑕𝑒𝑛 𝑛 𝑖𝑠 𝑒𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟 𝑎𝑛𝑑 𝑝 =

𝑛 − 1

2
 𝑤𝑕𝑒𝑛 𝑛 𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟. 

𝐴𝑛𝑑 𝑎 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚 𝑒𝑥𝑖𝑠𝑡𝑠 𝑤𝑕𝑒𝑛 𝑛 𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟. 

𝐼𝑛 𝑡𝑕𝑖𝑠 𝑐𝑎𝑠𝑒, 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑝𝑎𝑖𝑟𝑠 𝑖𝑠 𝑛𝑐.𝑝 =
12

2
= 6;  𝑤𝑕𝑒𝑟𝑒 𝑛𝑐.𝑝  𝑑𝑒𝑛𝑜𝑡𝑒𝑠 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 

𝑝𝑎𝑖𝑟𝑠. 
𝐼𝑓 𝐴. 𝑃 𝑖𝑠 1, 3, 5, … , 25.  𝐻𝑒𝑟𝑒 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒𝑠 𝑎𝑟𝑒 𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔,  

𝐹𝑜𝑟 𝑝 = 1,  9  𝑤𝑖𝑙𝑙 𝑏𝑒 ;   𝑆𝑐.𝑝
1 =  𝑇1 + 𝑇 13−1 +1 =  𝑇1 + 𝑇13 =  1 + 25 = 26 

 𝐹𝑜𝑟 𝑝 = 2,  9  𝑤𝑖𝑙𝑙 𝑏𝑒 ;   𝑆𝑐.𝑝
2 =  𝑇2 + 𝑇 13−1 +1 =  𝑇2 + 𝑇12 =  3 + 23 = 26 

 ⋮ 

𝐹𝑜𝑟 𝑝 = 6,  9  𝑤𝑖𝑙𝑙 𝑏𝑒 ;   𝑆𝑐.𝑝
6 =  𝑇6 + 𝑇 13−6 +1 =  𝑇6 + 𝑇8 =  11 + 15 = 26 

𝐼𝑛 𝑡𝑕𝑖𝑠 𝑐𝑎𝑠𝑒 𝑚𝑖𝑑 𝑡𝑒𝑟𝑚 𝑒𝑥𝑖𝑠𝑡𝑠, 𝑕𝑒𝑛𝑐𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑡𝑒𝑟𝑚𝑠 𝑎𝑟𝑒 
𝑛 − 1

2
, 𝑤𝑕𝑒𝑛 

 𝑛 𝑖𝑠 𝑜𝑑𝑑. 𝐻𝑒𝑟𝑒 𝑛𝑐.𝑝 =
13 − 1

2
= 6 𝑝𝑎𝑖𝑟𝑠 𝑜𝑓 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒𝑠 𝑎𝑛𝑑 𝑛𝑒𝑥𝑡 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚 𝑖. 𝑒. , 𝑇7 = 13. 

Properties of conjugate pair and terms. 
1) 𝐼𝑛  𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑝𝑎𝑖𝑟, 𝑒𝑎𝑐𝑕 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑡𝑜 𝑎𝑛𝑜𝑡𝑕𝑒𝑟. 𝑖. 𝑒. , 𝑇𝑝  𝑖𝑠 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑡𝑜   𝑇 𝑛−𝑝 +1 𝑎𝑛𝑑  

𝑣𝑖𝑐𝑒 𝑣𝑒𝑟𝑠𝑎. 

2) 𝑊𝑕𝑒𝑛 𝑛 𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟, 𝑇𝑕𝑒𝑛 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑚𝑖𝑑 − 𝑡𝑒𝑟𝑚 𝑖𝑠 𝑎𝑙𝑤𝑎𝑦𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜, 𝑇
 
𝑛+1

2
 

=
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1 

2
  

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 4.1. 𝐹𝑖𝑛𝑑 𝑡𝑕𝑒 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚 𝑜𝑓 𝐴. 𝑃. 10,7,4, … , −62  𝐴𝐼 𝐶𝐵𝑆𝐸 209 𝐶 .  24  
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Method.1. Solution furnished in the book. [24] 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝐻𝑒𝑟𝑒 𝑎 = 10; 𝑑 = 7 − 10 = −3; 𝑇𝑛 = −62 

∴ 𝑢𝑠𝑖𝑛𝑔 𝑇𝑛 = 𝑎 +  𝑛 − 1 𝑑, 𝑤𝑒 𝑕𝑎𝑣𝑒 

         −62 = 10 +  𝑛 − 1 ×  −3  

⟹ 𝑛 − 1 =
−62 − 10

−3
=

−72

−3
= 24 

⟹         𝑛 = 25 

∴ 𝑀𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚 =  
𝑛 + 1

2
 𝑡𝑕 𝑡𝑒𝑟𝑚 

                              =
25 + 1

2
 

                              = 13𝑡𝑕  𝑡𝑒𝑟𝑚 

𝑁𝑜𝑤 𝑇13 = 10 + 12𝑑 

                 = 10 + 12 −3  

                 = −26 

𝑇𝑕𝑢𝑠 𝑡𝑕𝑒 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚 = −26 

Method. 2. Solution using middle term equation , 𝑇
 
𝑛+1

2
 

=
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1 

2
 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝐿𝑒𝑡 𝑤𝑒 𝑐𝑕𝑜𝑜𝑠𝑒 𝑎 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑡𝑒𝑟𝑚𝑠, 𝑎 = 𝑇𝑝 = 10 𝑎𝑛𝑑 𝑙 = 𝑇 𝑛−𝑝 +1 = −62 

𝑊𝑕𝑒𝑛 𝑛 𝑖𝑠 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑒𝑑 𝑎𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟 𝑡𝑕𝑒𝑛 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚 𝑒𝑥𝑖𝑠𝑡𝑠 𝑎𝑛𝑑 𝑝𝑢𝑡𝑡𝑖𝑛𝑔 𝑡𝑕𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑖𝑛 𝑡𝑕𝑒  

𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑤𝑒 𝑕𝑎𝑣𝑒 𝑇
 
𝑛+1

2
 

=
 10 − 62 

2
 

⟹                                𝑀𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚 𝑇
 
𝑛+1

2
 

= −26 

Hence the answer is also guessable by this method. 

𝑷𝒓𝒐𝒐𝒇 𝒐𝒇 𝒎𝒊𝒅 𝒕𝒆𝒓𝒎 ∶ 𝐶𝑜𝑛𝑠𝑖𝑑𝑒𝑟 𝑡𝑕𝑒 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑜𝑓 𝑚𝑖𝑑 𝑡𝑒𝑟𝑚, 𝑇
 
𝑛+1

2
 

=
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1 

2
 

𝑤𝑕𝑒𝑛𝑐𝑒 𝑛 𝑖𝑠 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟. 

𝐿𝑒𝑡 𝑝 =
𝑛 + 1

2
 , 𝑕𝑒𝑟𝑒 𝑛 𝑖𝑠 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟. 

𝑇𝑕𝑒𝑛, 𝑇
 
𝑛+1

2
  

=
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1 

2
  𝑐𝑎𝑛 𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠  

            𝑇
 
𝑛+1

2
 

=

 𝑇
 
𝑛+1

2
 

+ 𝑇
 𝑛− 

𝑛+1
2

  +1
 

2
    

                         =

 𝑇
 
𝑛+1

2
 

+ 𝑇
 
𝑛+1

2
 
 

2
 

                         =

 2𝑇
 
𝑛+1

2
 
 

2
 

       𝑇
 
𝑛+1

2
 

= 𝑇
 
𝑛+1

2
 
 

                𝐿𝐻𝑆 = 𝑅𝐻𝑆 

Thus proved. 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 4.2: 𝑙𝑒𝑡 3, 6, 9, … , 21 𝑖𝑠 𝑎𝑛 𝐴. 𝑃 𝑜𝑓 7 𝑡𝑒𝑟𝑚𝑠, 𝑓𝑖𝑛𝑑 𝑚𝑖𝑑 𝑡𝑒𝑟𝑚. 

𝐻𝑒𝑟𝑒, 𝑛 = 7, 𝑡𝑕𝑒𝑛 
𝑛 + 1

2
=

7 + 1

2
= 4, 𝑇4 𝑖𝑠 𝑡𝑕𝑒 𝑚𝑖𝑑 𝑡𝑒𝑟𝑚. 𝑎𝑛𝑑 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡𝑕𝑖𝑠 𝑡𝑒𝑟𝑚 𝑖𝑠  

                                𝑇
 
𝑛+1

2
 

=
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1 

2
 

𝐿𝑒𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑝 𝑏𝑒 𝑎𝑟𝑏𝑖𝑡𝑟𝑎𝑟𝑖𝑙𝑦 𝑐𝑕𝑜𝑜𝑠𝑒𝑛, 𝑖. 𝑒, 𝑙𝑒𝑡 𝑝 = 3, 𝑡𝑕𝑒𝑛   

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑡𝑕𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑖𝑛 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑇4 =
 𝑇3 + 𝑇 7−3 +1 

2
  

                                                                                     𝑇4 =
 𝑇3 + 𝑇5 

2
 

𝑀𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚 𝑖𝑠;                                                      𝑇4 =
9 + 15

2
= 12 
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3) 𝑆𝑢𝑚 𝑜𝑓  𝑓𝑖𝑟𝑠𝑡 ′𝑛′  𝑡𝑒𝑟𝑚𝑠 𝑖𝑠,            𝑆𝑛 =
𝑛

2
 𝑘 ; .  

𝐴𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑐𝑎𝑛 𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠 𝑆𝑛 =
𝑛

2
 𝑺𝒄.𝒑

𝒑
  

𝐶𝑜𝑛𝑠𝑒𝑞𝑢𝑎𝑛𝑡𝑙𝑦, 𝑺𝒏 =
𝒏

𝟐
  𝑻𝒑 + 𝑻 𝒏−𝒑 +𝟏  − − − − − (𝟏𝟏)   

𝑃𝑟𝑜𝑜𝑓 𝑜𝑓   11 𝑖𝑠 𝑣𝑒𝑟𝑦 𝑠𝑖𝑚𝑝𝑙𝑒, 𝑖. 𝑒. ,   𝑏𝑦 𝑝𝑢𝑡𝑡𝑖𝑛𝑔  𝑝 = 1 𝑤𝑒 𝑔𝑒𝑡 𝑡𝑕𝑒 𝑎𝑙𝑟𝑒𝑎𝑑𝑦 𝑘𝑛𝑜𝑤𝑛 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 

                              𝑆𝑛 =
𝑛

2
 𝑇1 + 𝑇𝑛     

4)𝑆𝑢𝑚 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑒𝑎𝑐𝑕 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑝𝑎𝑖𝑟 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑡𝑜 𝑡𝑕𝑒 𝑔𝑖𝑣𝑒𝑛 𝐴. 𝑃  𝑡𝑜 𝑓𝑖𝑟𝑠𝑡 𝑛 𝑡𝑒𝑟𝑚𝑠. 

𝑖. 𝑒. ,  𝑇1 + 𝑇𝑛 =  𝑇2 + 𝑇 𝑛−1  = ⋯ =  𝑇𝑝 + 𝑇 𝑛−𝑝 +1 = ⋯ =  𝑇𝑛 +  𝑇1  = 𝑘 
𝐴𝑛𝑑 𝑘 = 2𝑎 +  𝑛 − 1 𝑑 

Proof, 
𝑊𝑒 𝑘𝑛𝑜𝑤 𝑡𝑕𝑎𝑡 𝑠𝑢𝑚 𝑡𝑜 𝑓𝑖𝑟𝑠𝑡 ′𝑛′  𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑎𝑛 𝐴. 𝑃 𝑖𝑠  
𝑆𝑛 = 𝑇1 + 𝑇2 +  𝑇3 + ⋯ + 𝑇𝑝 + ⋯ + 𝑇𝑛 − − − − −  1  
𝑆𝑛 = 𝑇𝑛 + 𝑇 𝑛−1 + 𝑇 𝑛−2 + ⋯ + 𝑇 𝑛−𝑝 +1 + ⋯ + 𝑇1 − − − − −  2  [Written in the reverse order] 

 Adding (1) and (2) we have, 

2𝑆𝑛 =  𝑇1 + 𝑇𝑛  +  𝑇2 + 𝑇 𝑛−1  +  𝑇3 + 𝑇 𝑛−2  + ⋯ +  𝑇𝑝 + 𝑇 𝑛−𝑝 +1 + ⋯ +  𝑇𝑛 + 𝑇1 − − − − − (3) 
Similarly, it is known that, 

2𝑆𝑛 =  2𝑎 +  𝑛 − 1 𝑑 + ⋯ +  2𝑎 +  𝑛 − 1 𝑑 + ⋯+  2𝑎 +  𝑛 − 1 𝑑  𝑢𝑝𝑡𝑜 𝑛 𝑡𝑒𝑟𝑚𝑠 − − −  4  
Comparing (3) and (4) we have  

 𝑇1 + 𝑇𝑛  =  𝑇2 + 𝑇 𝑛−1  = ⋯ =  𝑇𝑝 + 𝑇 𝑛−𝑝 +1 = ⋯ =  𝑇𝑛 +  𝑇1  =  2𝑎 +  𝑛 − 1 𝑑  
∴ 𝑘 =  2𝑎 +  𝑛 − 1 𝑑  
Thus proved. 

Further, conjugate pairs that are made in a particular  A.P, number of pairs will be equal to integral number  

(i.e., natural number), only when number of terms „n‟ is an even number. Also, when n is odd number mid- term 

exists. 

𝑖. 𝑒. , 𝑊𝑕𝑒𝑛 ′𝑛′  𝑖𝑠 𝑒𝑣𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟 , 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑝𝑎𝑖𝑟𝑠 =
𝑛

2
 

𝐴𝑛𝑑, 𝑤𝑕𝑒𝑛 ′𝑛′  𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟, 𝑡𝑕𝑒𝑛 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑝𝑎𝑖𝑟𝑠 =
𝑛 − 1

2
  𝑎𝑛𝑑 𝑜𝑛𝑒 

𝑚𝑖𝑑 − 𝑡𝑒𝑟𝑚 𝑒𝑥𝑖𝑠𝑡𝑠. 𝐴𝑙𝑠𝑜 𝑡𝑕𝑒 𝑚𝑖𝑑 −  𝑡𝑒𝑟𝑚 𝑇
 
𝑛+1

2
 
𝑖𝑠 𝑎𝑙𝑤𝑎𝑦𝑠 𝑒𝑞𝑢𝑙 𝑡𝑜

 𝑇𝑝 + 𝑇 𝑛−𝑝 +1 

2
 . 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 4.3: 𝐼𝑛 𝑎𝑛 𝐴. 𝑃, 𝑖𝑓 𝑠𝑢𝑚 𝑜𝑓 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑡𝑒𝑟𝑚𝑠 18𝑡𝑕  𝑎𝑛𝑑 52𝑛𝑑  𝑡𝑒𝑟𝑚𝑠 𝑖𝑠 176, 𝑓𝑖𝑛𝑑 

                   𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚. 𝐴𝑛𝑑 𝑓𝑖𝑛𝑑 𝑡𝑕𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 𝑛 𝑡𝑒𝑟𝑚𝑠. Also find the family of A.P. 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝐷𝑎𝑡𝑎;  𝑝 = 18;  𝑇𝑝 + 𝑇 𝑛−𝑝 +1 = 176; 𝑇
 
𝑛
2
 

=? , 𝑆𝑛 =? , 𝑎𝑛𝑑 𝑓𝑎𝑚𝑖𝑙𝑦 𝑜𝑓 𝐴. 𝑃 =?. 

𝑇𝑝 = 𝑇18 ;  ∴ 𝑝 = 18 

𝑆𝑖𝑚𝑖𝑙𝑎𝑟𝑙𝑦, 𝑇 𝑛−𝑝 +1 = 𝑇52   

∴ 𝐸𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑡𝑕𝑒 𝑠𝑢𝑏𝑠𝑐𝑟𝑖𝑝𝑡𝑠 𝑜𝑓 𝑇 𝑜𝑛 𝑏𝑜𝑡𝑕 𝑠𝑖𝑑𝑒𝑠, 𝑤𝑒 𝑕𝑎𝑣𝑒,  𝑛 − 𝑝 + 1 = 52 

𝑃𝑢𝑡𝑡𝑖𝑛𝑔 𝑡𝑕𝑒 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑝 𝑖𝑛 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛, 𝑤𝑒 𝑕𝑎𝑣𝑒,  𝑛 − 18 + 1 = 52 

𝐶𝑜𝑛𝑠𝑒𝑞𝑢𝑎𝑛𝑡𝑙𝑦,                                                                                                        𝑛 = 69 

𝑆𝑖𝑛𝑐𝑒 𝑛 = 69 𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟, 𝑚𝑖𝑑 𝑡𝑒𝑟𝑚 𝑒𝑥𝑖𝑠𝑡𝑠, 

𝐻𝑒𝑛𝑐𝑒, 𝑇𝑛+1
2

=
 𝑇𝑝 + 𝑇 𝑛−𝑝 +1 

2
  

                    =
176

2
= 88 

    𝐴𝑙𝑠𝑜, 88 =
𝑘

2
 

𝐹𝑢𝑟𝑡𝑕𝑒𝑟 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑠𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 69 𝑡𝑒𝑟𝑚𝑠 , 𝑆𝑛 = 𝑛  
𝑘

2
 ; 𝑠𝑖𝑛𝑐𝑒 𝑛 𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟. 

    𝑖. 𝑒. ,                                                                   𝑆69 = 69 × 88 

    ⟹                                                                      𝑆69 = 6072 

Moreover to find the family of A.P, we have, 

         𝑇𝑝 + 𝑇 𝑛−𝑝 +1 = 176 

𝑖. 𝑒. , 2𝑎 +  𝑛 − 1 𝑑 = 176 

      2𝑎 +  69 − 1 𝑑 = 176 

                  2𝑎 + 68𝑑 = 176 



Remodelling  of Equations of Arithmetic Progressions (Sn & Tn) 

DOI: 10.9790/5728-1304031126                                         www.iosrjournals.org                                     25 | Page 

                     𝑎 + 34𝑑 = 88 

 This is the family of A.P in this case. 

𝐹𝑜𝑟 𝑖𝑛𝑠𝑡𝑎𝑛𝑐𝑒, 𝑙𝑒𝑡 𝑎 = 10𝑑, 𝑡𝑕𝑒𝑛 𝑏𝑦 𝑝𝑢𝑡𝑡𝑖𝑛𝑔 𝑡𝑕𝑖𝑠 𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡𝑕𝑒 𝑎𝑏𝑜𝑣𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛. 
𝑤𝑒 𝑕𝑎𝑣𝑒 𝑎 + 34𝑑 = 88 

            10𝑑 + 34𝑑 = 88 

                         ⇒ 𝑑 = 2 

 𝑇𝑕𝑒𝑛,                  𝑎 = 10𝑑 

                                 = 10 × 2 

                              𝑎 = 20 

𝐴𝑙𝑠𝑜, 69𝑡𝑕 𝑡𝑒𝑟𝑚 𝑖𝑠, 𝑇69 = 20 +  69 − 1 2 

                                           𝑇69 = 156 

𝐶𝑜𝑛𝑠𝑒𝑞𝑢𝑎𝑛𝑡𝑙𝑦, 𝑚𝑒𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑚𝑖𝑙𝑦 𝑜𝑓  𝐴. 𝑃. 𝑖𝑠 10𝑑, 11𝑑, 12𝑑, … , 78𝑑  
𝑖. 𝑒. , 20,22,24, …, 156 

This fulfils all the conditions that an A.P should have to exhibit, They are, 

1) 𝐶𝑜𝑚𝑚𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑎𝑛𝑐𝑒 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡. 𝑖. 𝑒. , 𝑑 = 22 − 20 = 2 𝑎𝑛𝑑 𝑑 = 24 − 22 = 2 𝑎𝑛𝑑 𝑠𝑜 𝑜𝑛. 
2)𝑠𝑢𝑚 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑒𝑎𝑐𝑕 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑝𝑎𝑖𝑟𝑠 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡. 𝑓𝑜𝑟 𝑒𝑥𝑎𝑚𝑝𝑙𝑒, 20 + 156 = 22 + 154 = ⋯ = 176 

3) 𝑆𝑖𝑛𝑐𝑒 𝑛 = 69 𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟, 𝑡𝑕𝑖𝑠 𝐴. 𝑃 𝑕𝑎𝑠 𝑎 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚. 

𝑎𝑛𝑑 𝑒𝑡𝑐.  
∴ 20,22,24, … , 156 𝑖𝑠 𝑎 𝑚𝑒𝑚𝑏𝑒𝑟 𝑜𝑓 𝑓𝑎𝑚𝑖𝑙𝑦 𝑜𝑓 𝐴. 𝑃, 𝑎 + 34𝑑 = 88    

𝑇𝑜 𝑓𝑖𝑛𝑑 𝑎𝑛𝑜𝑡𝑕𝑒𝑟 𝑜𝑛𝑒, 𝑙𝑒𝑡 𝑎 = −23𝑑 

𝑇𝑕𝑒𝑛, 𝑎 + 34𝑑 = 88 ⟹ −23𝑑 + 34𝑑 = 88 

𝑖. 𝑒. , 11𝑑 = 88 

𝑕𝑒𝑛𝑐𝑒, 𝑑 = 8 

𝐹𝑢𝑟𝑡𝑕𝑒𝑟 𝑡𝑜 𝑓𝑖𝑛𝑑 𝑡𝑕𝑒 𝑙𝑎𝑠𝑡 𝑡𝑒𝑟𝑚, 𝑇𝑛 = 𝑎 +  𝑛 − 1 𝑑 

                 = −23 × 8 +  69 − 1 8 

                 = −184 + 544 

           𝑇𝑛 = 360 

𝑁𝑜𝑤 𝑎𝑛𝑜𝑡𝑕𝑒𝑟 𝑚𝑒𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑕𝑖𝑠 𝑓𝑎𝑚𝑖𝑙𝑦 𝑖𝑠, −184, −176, −168, … , 360 

𝑆𝑖𝑚𝑖𝑙𝑎𝑟𝑙𝑦, 𝑡𝑕𝑖𝑠 𝐴. 𝑃, 𝑎𝑙𝑠𝑜 𝑓𝑜𝑙𝑙𝑜𝑤𝑠 𝑎𝑙𝑙 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠. 
𝑖. 𝑒, 1) 𝐶𝑜𝑚𝑚𝑜𝑛 𝑑𝑖𝑓𝑓𝑒𝑟𝑎𝑛𝑐𝑒 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡. 
𝑖. 𝑒. , 𝑑 = −176 −  −184 = 8 𝑎𝑛𝑑 𝑑 = −168 − (−176) = 8 𝑎𝑛𝑑 𝑠𝑜 𝑜𝑛. 
       2)𝑠𝑢𝑚 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑒𝑎𝑐𝑕 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑝𝑎𝑖𝑟𝑠 𝑖𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡. 
𝑖. 𝑒. , −184 + 360 = −176 + 352 = ⋯ = 176. 
      3) 𝑆𝑖𝑛𝑐𝑒 𝑛 = 69 𝑤𝑕𝑖𝑐𝑕 𝑖𝑠 𝑎𝑛 𝑜𝑑𝑑 𝑛𝑢𝑚𝑏𝑒𝑟, 𝑡𝑕𝑖𝑠 𝐴. 𝑃 𝑕𝑎𝑠 𝑎 𝑚𝑖𝑑𝑑𝑙𝑒 𝑡𝑒𝑟𝑚. 
𝐴𝑛𝑑 𝑒𝑡𝑐.  
𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 4.4: 𝑇𝑕𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 𝑎𝑛𝑑 𝑓𝑖𝑓𝑡𝑕 𝑡𝑒𝑟𝑚𝑠 𝑜𝑓 𝑎𝑛 𝐴. 𝑃 𝑖𝑠 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 26, 𝑎𝑛𝑑 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑜𝑓 𝑠𝑒𝑐𝑜𝑛𝑑 𝑎𝑛𝑑 

                           𝑓𝑜𝑢𝑟𝑡𝑕 𝑖𝑠 160, 𝑓𝑖𝑛𝑑 𝑡𝑕𝑒 𝑠𝑢𝑚 𝑜𝑓 𝑓𝑖𝑟𝑠𝑡 𝑠𝑖𝑥 𝑡𝑒𝑟𝑚𝑠. 
𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝐺𝑖𝑣𝑒𝑛, 𝑇1 + 𝑇5 = 26 & 𝑇2 × 𝑇4 = 160 
𝐹𝑟𝑜𝑚 1𝑠𝑡  𝑡𝑜 5𝑡𝑕  𝑡𝑒𝑟𝑚, 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑟𝑚𝑠 𝑖𝑠 5 𝑡𝑒𝑟𝑚𝑠, 𝑡𝑕𝑒𝑛 𝑚𝑖𝑑 𝑡𝑒𝑟𝑚 𝑖𝑠 3𝑟𝑑  𝑡𝑒𝑟𝑚. 
𝑆𝑖𝑛𝑐𝑒 𝑇1𝑎𝑛𝑑 𝑇5  𝑎𝑟𝑒 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝑡𝑒𝑟𝑚𝑠  𝑖𝑛 𝐴. 𝑃 𝑜𝑓 1 𝑡𝑜 5 𝑡𝑒𝑟𝑚𝑠  

𝐻𝑒𝑛𝑐𝑒, 𝑇3 =
𝑇1 + 𝑇5

2
=

26

2
= 13 

𝑈𝑠𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑇3  , ′𝑑′  𝑐𝑎𝑛 𝑏𝑒 𝑓𝑜𝑢𝑛𝑑 𝑎𝑠 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔. 
𝐼𝑡 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑡𝑕𝑎𝑡 𝑇2 × 𝑇4 = 160 

𝑖. 𝑒. ,      𝑇3 − 𝑑  𝑇3 + 𝑑 = 160 

             13 − 𝑑  13 + 𝑑 = 160 

                            132 − 𝑑2 = 160 

                                      ⇒ 𝑑 = 3 

𝑇𝑕𝑒𝑛, 𝑆𝑛 =
𝑛

2
 2𝑇𝑝 +   𝑛 + 1 − 2𝑝 𝑑  

            𝑆6 =
6

2
 2 × 13 +   6 + 1 − 2 × 3 3  

            𝑆6 = 87 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒. 4.5: 𝐺𝑖𝑣𝑒𝑛 𝑎3 = 15, 𝑆10 = 125, 𝑓𝑖𝑛𝑑 𝑑 𝑎𝑛𝑑 𝑎10 .  [15] 

This problem is solved at section III, example.3.1, using current method and remodelled equation. Here same 

problem is solved using (11) which is one of conjugate property. 

𝑆𝑜𝑙𝑢𝑡𝑖𝑜𝑛: 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟, 𝑆𝑛 =
𝑛

2
  𝑇𝑝 + 𝑇 𝑛−𝑝 +1   

𝐻𝑒𝑟𝑒 𝑇3 = 15, 𝑛 = 10,  
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     𝑇𝑕𝑒𝑛 , 125 =
10

2
 15 + 𝑇10−3+1  

⟹               25 = 15 + 𝑇8 

⟹               𝑇8 = 10 

           𝑇𝑕𝑒𝑛, 𝑑 =
𝑇8 − 𝑇3

8 − 3
 

                          =
10 − 5

5
 

                       𝑑 = 1 

      𝑇𝑕𝑒𝑛, 𝑇10 = 𝑇8 + 2𝑑 

                         = 10 + 2 

                   𝑇10 = 12 

 

V. Conlusion 
Generalisation of equations and shortcuts to results will be helpful to students. This article is aimed at both 

perspectives.  
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