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6 A geometric progression has first term a (where a > 0), and common ratio r. The 

 sum of the first n terms is Sn and the sum to infinity is S. Given that S2 is twice the 

 value of the fifth term, find the value of r. Hence find the least value of n such that Sn  

is within 5% of S.                     [7] 

 

Solution 

Given that 2T5 = S2, we have  2ar
4
 = a + ar,          

i.e., 2r
4
 – r – 1 = 0.  

From G.C.,  r = - 0 .648 or  r = 1.  (rejected as |r| < 1 for S to exist).      

For Sn is within 5% of S, i.e., |Sn – S| < 0.05S ,         

we have  
(1 ) 0.05
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Since 
1

a

r
 > 0 (as a > 0 and r = 0 .648), (1) simplifies to 

(1 ( 0.648) ) 1 0.05n           

(0.648) 0.05n   

 lg(0.648) lg 0.05n   

lg(0.05)
6.90

lg(0.648)
n    (correct to 3 significant figures)   

Hence, minimum value of n is 7.  
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