
    MEMO 2023-12ED-00003(1)   Arithmetic series 
 

(1)  Calculate:  

 (a)  5  +   8  +   11  +   14 + . . . . . . . . ..  to  16 terms 

   𝐚 =  𝟓                                 𝐒𝒏  =  
𝒏

𝟐
[𝟐𝐚  +  (𝒏  −  𝟏)𝐝]                  

   𝐝 =  𝟖 −   𝟓 =  𝟑               𝐒𝟏𝟔  =  
𝟏𝟔

𝟐
[𝟐 × 𝟓  +  (𝟏𝟔  −  𝟏)(𝟑)]                   

  𝒏  =  𝟏𝟔                                      =  𝟖[𝟏𝟎  +  𝟏𝟓 × 𝟑] 

  𝐒𝒏  =  ?                               𝐒𝟏𝟔  =  𝟒𝟒𝟎                   

   

 (b) 36  +   31  +   26  +   21 + . . . . . . . . ..  to  34 terms 

   𝐚 =  𝟑𝟔                                       𝐒𝒏  =  
𝒏

𝟐
[𝟐𝐚  +  (𝒏  −  𝟏)𝐝]                  

   𝐝 =  𝟑𝟏 −   𝟑𝟔 =  −𝟓               𝐒𝟑𝟒  =  
𝟑𝟒

𝟐
[𝟐 × 𝟑𝟔  +  (𝟑𝟒  −  𝟏)(−𝟓)]                   

  𝒏  =  𝟑𝟒                                             =  𝟏𝟕[𝟕𝟐  +  𝟑𝟑 × −𝟓] 

  𝐒𝒏  =  ?                                       𝐒𝟑𝟒  =  −𝟏 𝟓𝟖𝟏                   

   

 (c) 9  +   12  +   15  +   18 + . . . . . . . . . .  +  264 

   𝐚  =  𝟗                    𝐓𝒏  =   𝐚 +   (𝒏 −   𝟏)𝐝                           
  𝐝   =  𝟑                  𝟐𝟔𝟒  =   𝟗  +  (𝒏 − 𝟏)(𝟑)                                                    

  𝒏  =  ?                   𝟐𝟔𝟒  =   𝟗 +   𝟑𝒏 −   𝟑                                          

  𝐓𝒏  =  𝟐𝟔𝟒            𝟐𝟓𝟖  =  𝟑𝒏                                                      

  𝐒𝒏  =  ?             ∴      𝒏  =  𝟖𝟔 
   

                            ∴         𝐒𝒏  =  
𝒏

𝟐
[𝟐𝐚  +  (𝒏  −  𝟏)𝐝]                                    

                                      𝐒𝟖𝟔  =  
𝟖𝟔

𝟐
[𝟐 × 𝟗  +  (𝟖𝟔  −  𝟏)(𝟑)] 

                                              =  𝟒𝟑[𝟏𝟖  +  𝟖𝟓 × 𝟑] 

                                      𝐒𝟖𝟔  =  𝟏𝟏 𝟕𝟑𝟗               or           𝐒𝟖𝟔    =  
𝟖𝟔

𝟐
[𝟗  +  𝟐𝟔𝟒]  =  𝟏𝟏 𝟕𝟑𝟗                        

 (d) 

 

  Sequence:   𝟒(𝟏) − 𝟏  ;  𝟒(𝟐) − 𝟏  ;  𝟒(𝟑) − 𝟏  ;  ……  ;  𝟒(𝟕) − 𝟏   

                  =  𝟑  ;   𝟕  ;   𝟏𝟏  ;  … …  ;   𝟐𝟕 

   𝐚 =  𝟑                                 𝐒𝒏  =  
𝒏

𝟐
[𝟐𝐚  +  (𝒏  −  𝟏)𝐝]                  or     𝐒𝒏  =  

𝒏

𝟐
[𝐚  +  l]                           

   𝐝 =  𝟒                                    𝐒𝟕  =  
𝟕

𝟐
[𝟐 × 𝟑  +  (𝟕  −  𝟏)(𝟒)]                   𝐒𝟕  =  

𝟕

𝟐
[𝟑  +  𝟐𝟕]                        

  𝒏  =  𝟕                                       =  𝟑, 𝟓[𝟔  +  𝟔 × 𝟒]                               𝐒𝟕  =  𝟏𝟎𝟓                        

  l  =  𝟐𝟕                               𝐒𝟕  =  𝟏𝟎𝟓                   

  𝐒𝒏  =  ?                                
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 (e) −7  −   2  +   3  +   8 + . . . . . . . . . .  +  123 

   𝐚  =  −𝟕                       𝐓𝒏 =  𝐚 +  (𝒏 −   𝟏)𝐝            ∴    𝐒𝒏  =  
𝒏

𝟐
[𝟐𝐚  +  (𝒏  −  𝟏)𝐝] 

  𝐝   =  𝟓                     𝟏𝟐𝟑  =   −𝟕  +  (𝒏 − 𝟏)(𝟓)             𝐒𝟐𝟕  =  
𝟐𝟕

𝟐
[𝟐 × −𝟕 + (𝟐𝟕  − 𝟏)(𝟓)]                   

  𝒏  =  ?                      𝟏𝟐𝟑  =  −𝟕 +   𝟓𝒏 −   𝟓                         =  𝟏𝟑, 𝟓[−𝟏𝟒  +  𝟐𝟔 × 𝟓]                  

  𝐓𝒏  =  𝟏𝟐𝟑               𝟏𝟑𝟓  =  𝟓𝒏                                        𝐒𝟐𝟕  =  𝟏 𝟓𝟔𝟔                           

  𝐒𝒏  =  ?                ∴      𝒏  =  𝟐𝟕                               or      𝐒𝟐𝟕  =  
𝟐𝟕

𝟐
[−𝟕  +  𝟏𝟐𝟑]  =  𝟏 𝟓𝟔𝟔                        

 
 

 

 

 (f)  

  Sequence:   𝟑 −  (𝟑)  ;  𝟑 −  (𝟒);  𝟑 − (𝟓);  ……  ;  𝟑 −  (𝟏𝟐) 

                  =  𝟎  ;  −𝟏  ;  −𝟐  ;  … …  ;  −𝟗 

   𝐚  =  𝟎                                 𝐒𝒏  =  
𝒏

𝟐
[𝟐𝐚  +  (𝒏  −  𝟏)𝐝]               or           𝐒𝒏  =  

𝒏

𝟐
[𝐚  +  l]                           

  𝐝  = −𝟏                                 𝐒𝟏𝟎  =  
𝟏𝟎

𝟐
[𝟐 × 𝟎  +  (𝟏𝟎  −  𝟏)(−𝟏)]             𝐒𝟏𝟎  =  

𝟏𝟎

𝟐
[𝟎  +  (−𝟗)]                        

  𝒏  =  𝟏𝟎                                    =  𝟓[𝟎  +  𝟗 × −𝟏]                                 𝐒𝟏𝟎  =  −𝟒𝟓                        

  l  =  −𝟗                             𝐒𝟏𝟎  =  −𝟒𝟓                   

  𝐒𝒏  =  ?                                

 

 (g) −66  −   64  −   62  −   60  − . . . . . . . . . .  −  22 

   𝐚  =  −𝟔𝟔                    𝐓𝒏 =  𝐚 +   (𝒏 −   𝟏)𝐝        ∴    𝐒𝒏  =  
𝒏

𝟐
[𝟐𝐚  +  (𝒏  −  𝟏)𝐝]                  

  𝐝   =  𝟐                    −𝟐𝟐  =   −𝟔𝟔  +  (𝒏 − 1)(𝟐)       𝐒𝟐𝟑  =  
𝟐𝟑

𝟐
[𝟐 × −𝟔𝟔  +  (𝟐𝟑  −  𝟏)(𝟐)]                   

  𝒏  =  ?                      −𝟐𝟐  =  −𝟔𝟔 +   𝟐𝒏 −   𝟐                   =  𝟏𝟏, 𝟓[−𝟏𝟑𝟐  +  𝟐𝟐 × 𝟐]                  

  𝐓𝒏  =  −𝟐𝟐                 𝟒𝟔  =  𝟐𝒏                                    𝐒𝟐𝟑  =  −𝟏 𝟎𝟏𝟐                           

  𝐒𝒏  =  ?                ∴      𝒏  =  𝟐𝟑                               

                                                                               or      𝐒𝟐𝟑  =  
𝟐𝟑

𝟐
[−𝟔𝟔  +  (−𝟐𝟐)] = −𝟏 𝟎𝟏𝟐                     

   

   

   

Ʃ 
12 

𝑛 = 3 

  (3 −   𝑛) 



   

 (h) 𝑛  if      

  Sequence:   𝟑(𝟏) −  𝟐  ;  𝟑(𝟐) −  𝟐    ;   𝟑(𝟑)  −  𝟐  ;  ……  ;  𝟑(𝒏) −  𝟐   

                  =  𝟏  ;  𝟒  ;  𝟕  ;  … …   

   𝐚 =  𝟏                                         𝐒𝒏  =  
𝒏

𝟐
[𝟐𝐚  +  (𝒏  −  𝟏)𝐝]                                         

   𝐝 = 𝟑                                                𝟗𝟐  =  
𝒏

𝟐
[𝟐 × 𝟏  +  (𝒏  −  𝟏)(𝟑)]                                       

  𝒏  =  ?                                       𝟏𝟖𝟒  =  𝒏[𝟐  +  𝟑𝒏 −   𝟑]                                                 

  𝐒𝒏  =  𝟗𝟐                                   𝟏𝟖𝟒  =  𝟐𝒏 +   𝟑𝒏𝟐  −   𝟑𝒏 

                                                         𝟎  =  𝟑𝒏𝟐  −   𝒏 −   𝟏𝟖𝟒 

                                                        𝟎  =  (𝟑𝒏 +  𝟐𝟑)(𝒏 −   𝟖  ) 

                       ∴    𝒏 =  − 
𝟐𝟑

𝟑
  N/a (𝒏 ∈  ℕ𝟎)          or         𝒏 =   𝟖 

   

 (i) 

 

  Sequence:   
(𝟏)

𝟐
  ;  

(𝟐)

𝟐
;  

(𝟑)

𝟐
……  ;  

(𝟑𝟎𝟎)

𝟐
 

                   =  
𝟏

𝟐
  ;  𝟏  ;  𝟏

𝟏

𝟐
  ;  … …  ;  𝟏𝟓𝟎 

   

   𝐚  =  
𝟏

𝟐
                          𝐒𝟑𝟎𝟎  =  

𝟑𝟎𝟎

𝟐
[𝟐 ×

𝟏

𝟐
  +   (𝟑𝟎𝟎  −   𝟏) (

𝟏

𝟐
)]      or    𝐒𝒏  =  

𝒏

𝟐
[𝐚  +  l]                           

   𝐝  =  
𝟏

𝟐
                             𝐒𝟑𝟎𝟎  =  

𝟑𝟎𝟎

𝟐
[𝟏  +   (𝟐𝟗𝟗) (

𝟏

𝟐
)]                            𝐒𝟑𝟎𝟎  =  

𝟑𝟎𝟎

𝟐
[

𝟏

𝟐
 + 𝟏𝟓𝟎]                        

  𝒏  =  𝟑𝟎𝟎                               =  𝟏𝟓𝟎 [𝟏  +   (𝟐𝟗𝟗) (
𝟏

𝟐
)]                         𝐒𝟑𝟎𝟎  =  𝟐𝟐 𝟓𝟕𝟓                        

   l  =  𝟏𝟓𝟎                     𝐒𝟑𝟎𝟎  =  𝟐𝟐 𝟓𝟕𝟓                   

  𝐒𝒏  =  ?                                

 (j) 𝑛  if  0,3  +   1,1  +   1,9  +   2,7  +  . . . . . . . . . .  (to 𝑛 terms)  =    24,8 

   

   𝐚 =  𝟎, 𝟑                                         𝐒𝒏  =  
𝒏

𝟐
[𝟐𝐚  +  (𝒏  −  𝟏)𝐝]                                         

   𝐝 = 𝟎, 𝟖                                            𝟐𝟒, 𝟖  =  
𝒏

𝟐
[𝟐 × 𝟎, 𝟑  +  (𝒏  −  𝟏)(𝟎, 𝟖)]                                       

  𝒏  =  ?                                          𝟒𝟗, 𝟔   =  𝒏[𝟎, 𝟔  +  𝟎, 𝟖𝒏 −   𝟎, 𝟖]                                                 
  𝐒𝒏  =  𝟐𝟒, 𝟖                                 𝟒𝟗, 𝟔  =  𝟎, 𝟔𝒏 +   𝟎, 𝟖𝒏𝟐  −   𝟎, 𝟖𝒏 

                                                             𝟎  =  𝟎, 𝟖𝒏𝟐  −   𝟎, 𝟐𝒏 −   𝟒𝟗, 𝟔              [× 𝟏𝟎] 

                                                             𝟎  =  𝟖𝒏𝟐  −   𝟐𝒏 −   𝟒𝟗𝟔               

                                                             𝟎  =  𝟒𝒏𝟐  −   𝒏 −   𝟐𝟒𝟖 

                                                             𝟎  =  (𝟒𝒏 +  𝟑𝟏)(𝒏 −   𝟖)  

                          ∴    𝒏 =   
−𝟑𝟏

𝟒
  N/a (𝒏 ∈  ℕ𝟎)          or         𝒏 =   𝟖 

   

Ʃ 
  𝑛 

  𝑘 = 1 

(3𝑘 −   2) = 92 
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(2) 

 

The 𝑛th term of an AS is 2𝑛 + 3. Determine: 

 (a) the first three terms of the sequence. 

  𝐓𝒏  =   𝟐𝒏 +  𝟑                 

  𝐓𝟏  =   𝟐(𝟏) +  𝟑 =  𝟐 +  𝟑 =  𝟓                 

  𝐓𝟐  =   𝟐(𝟐) +  𝟑 =  𝟒 +  𝟑 =  𝟕                 

  𝐓𝟑  =   𝟐(𝟑) +  𝟑 =  𝟔 +  𝟑 =  𝟗                 

  ∴  𝟓  ;   𝟕  ;   𝟗 

   

 (b) the 18th term of the sequence. 

    𝐓𝒏  =   𝟐𝒏 +  𝟑                 

  𝐓𝟏𝟖  =   𝟐(𝟏𝟖) +  𝟑   

  𝐓𝟏𝟖  =   𝟑𝟔 +  𝟑   

  ∴  𝐓𝟏𝟖 =  𝟑𝟗               

   

 (c) how many terms in the sequence have a sum of 4 352. 

        𝐒𝒏  =  
𝒏

𝟐
[𝟐𝐚  +  (𝒏  −  𝟏)𝐝]                 

   𝟒 𝟑𝟓𝟐 =  
𝒏

𝟐
[𝟐(𝟓)  +  (𝒏  −  𝟏)(𝟐)]                  

  𝟖 𝟕𝟎𝟒  =  𝒏[𝟏𝟎 +   𝟐𝒏 −   𝟐]  

   𝟖 𝟕𝟎𝟒 =  𝟖𝒏 +   𝟐𝒏𝟐  

           𝟎  =  𝟖𝒏 +   𝟐𝒏𝟐  −   𝟖 𝟕𝟎𝟒 

           𝟎  =  𝟐𝒏𝟐  +   𝟖𝒏 −   𝟖 𝟕𝟎𝟒 

           𝟎  =  𝒏𝟐  +   𝟒𝒏 −   𝟒 𝟑𝟓𝟐 

           𝟎  =  (𝒏 +  𝟔𝟖)(𝒏 −  𝟔𝟒) 

      𝒏 + 𝟔𝟖 = 𝟎     or     𝒏 − 𝟔𝟒 = 𝟎 

  ∴    𝒏 = −𝟔𝟖  N/a (𝒏 ∈  ℕ𝟎)          or         𝒏 =  𝟔𝟒 

 

 

 

 

 

 

 



 

(3)  The following is given: 

 (a) Write down the first three terms. 

  𝐓𝟏  =   𝟑 − 𝟑(𝟐) =   𝟑 −   𝟔 =  −𝟑       →   𝐓𝟏 = −𝟑 

  𝐓𝟐  =   𝟑 − 𝟑(𝟑) =   𝟑 −   𝟗 =  −𝟔       →   𝐓𝟐 = −𝟔 

  𝐓𝟑  =   𝟑 − 𝟑(𝟒) =   𝟑 −   𝟏𝟐 =  −𝟗    →   𝐓𝟑 = −𝟗 

   

 (b) Determine the sum of the series. 

   

   𝐚 =  −𝟑                                 𝐒𝒏  =  
𝒏

𝟐
[𝟐𝐚  +  (𝒏  −  𝟏)𝐝]                  

   𝐝 = −𝟑                                      𝐒𝟏𝟎  =  
𝟏𝟎

𝟐
[𝟐 × −𝟑  +  (𝟏𝟎  −  𝟏)(−𝟑)]                   

  𝒏  =  𝟏𝟎                                         =  𝟓[−𝟔  +  𝟗 × −𝟑]  

   𝐒𝒏  =  ?                                         =  𝟓[−𝟔  −  𝟐𝟕] 

                                                𝐒𝟏𝟎  =  −𝟏𝟔𝟓                   

 

Ʃ 
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(3 −   3𝑡) 


