


 Find the sum of all the coefficients in expansion of 𝑥 + 4𝑦3 100 

(i)100C2 * 4100             (ii) 4100             (iii) 5100          (iv)100C2 * 5100 

Poll Question 01 



Infinite series of binomial expansion: 

1 + 𝑥 𝑛 = 1 + 𝑛𝑥 +  
𝑛(𝑛 + 1)

2!
𝑥2 +  

𝑛(𝑛 − 1)(𝑛 − 2)

3!
𝑥3 + … … +  

𝑛 𝑛 − 1 𝑛 − 2 … (𝑛 − 𝑟 + 1)

𝑟!
𝑥𝑟 + … … 

This series is an infinite binomial series where, 

(i) n is a negative integer or a fraction 

(ii) |x| < 1 or,  -1 < x < 1  



E 𝑛 where  but is  not a natural number:  

(i) If  then, 
௫

௔
< 1: 

𝑎 + 𝑥 𝑛 = 𝑎௡ 1 + 
𝑥

𝑎

𝑛
= 𝑎𝑛 + 𝑛𝑎𝑛 − 1𝑥 +  

𝑛 𝑛 − 1

2!
𝑎𝑛 − 2𝑥2 + … … 

 



E 𝑛 where  but is  not a natural number:  

(i) If  then , 
௔

௫
< 1: 

𝑎 + 𝑥 𝑛 = 𝑥௡ 1 +  
𝑎

𝑥

𝑛
= 𝑥𝑛 + 𝑛 𝑎 𝑥𝑛 − 1 + 

𝑛 𝑛 − 1

2!
𝑎2

 
𝑥𝑛 − 2 + … … 

 



Convergence of infinite binomial expansion: 

1 + 𝑥 𝑛 = 1 + 𝑛 𝑥 +  
௡ ௡ିଵ

ଶ!
𝑥2 +  … … +

௡ ௡ିଵ ௡ିଶ … ௡ି௥ାଵ

௥!
𝑥𝑟+… … 

 

This series is finite if 𝑛 is positive integer. But if 𝑛 is a negative integer or a fraction, then 
௡ ௡ିଵ ௡ିଶ … ௡ି௥ାଵ

௥!
𝑥𝑟 can’t be 0. In that case, this series infinite. 

 
Condition for convergence of this series: 𝑥 < 1 or,  −1 < 𝑥 < 1 



Poll Question 02 

(a) |                

(b)               

(c) None 

Which one is the necessary condition for 
௫

଼

భ

మ  being convergent? 



1. For what value of , expansion of 
ଵ

(଼ିଷ௫)
భ

మ⁄  is valid. 

Type-1: 1 , 2 , 3(a) , 10-15 



2. Expand up to 4th term:  
௫

௔ଶି௫ଶ

 



3. Show that, in expansion of 1 − 2𝑥 −
ଵ

ଶ coefficient of 𝑟 + 1 -th  term is
ଶ௥ !

௥!
ଶ
ଶ

௥
 



Some series: 

(i) 1 − 𝑥 − 1 = 1 +  𝑥 + 𝑥2 + 𝑥3 + … … + 𝑥𝑟 +  … … 
 



Some series: 

(ii) 1 + 𝑥 − 1 = 1 −  𝑥 + 𝑥2 − 𝑥3 + … … + −1 𝑟 𝑥𝑟 +  … … 
 

(iii) 1 − 𝑥 − 2 = 1 + 2𝑥 + 3𝑥2 + 4𝑥3 + … … + (𝑟 + 1) 𝑥𝑟 +  … … 
 



Some series: 

(iv) 1 + 𝑥 − 2 = 1 − 2𝑥 + 3𝑥2 − 4𝑥3 +  … … + (𝑟 + 1) −1 𝑟 𝑥𝑟 +  … … 
 

(iii) 1 − 𝑥 − 3 = 1 + 3𝑥 + 6𝑥2 + 10𝑥3 +  … … +
ଵ

ଶ
(𝑟 + 1)(𝑟 + 2) 𝑥𝑟 +  … … 

 



4. Show that, 1 + 𝑥 + 𝑥2 + 𝑥3 + ⋯ 1 + 2𝑥 + 3𝑥2 + ⋯ =  
ଵ

ଶ
(1.2 + 2.3𝑥 + 3.4𝑥2 + 4.5𝑥3 + ⋯ ) 

Type-2: 6 



5. If 𝑦 = 𝑥 + 𝑥2 + 𝑥3 + ⋯  then show that, 𝑥 = 𝑦 − 𝑦2 + 𝑦3 − 𝑦4 + ⋯  



6. If 𝑦 = 2𝑥 + 3𝑥2 + 4𝑥3 + ⋯  then show that, 𝑥 =
ଵ

ଶ
𝑦 −

ଷ

଼
𝑦2 +

ହ

ଵ଺
𝑦3 − ⋯  



7. If 𝑦 = 3𝑥 + 6𝑥2 + 10𝑥3 + ⋯  then show that, 𝑥 =
ଵ

ଷ
𝑦 −

ଵ.ସ

ଷ
ଶ
.ଶ!

𝑦2 +
ଵ.ସ.଻

ଷ
ଷ
.ଷ!

𝑦3 − ⋯  



8. In the expansion of 
ଶ௫ାଵ

ଵା௫
ଶ  , find the coefficient of 𝑟 

Type-3: 3(b,c) , 4 ,5 ,7,17-22,26,27 



9. Show that, in expansion of 
ଵା௫

௡

ଵି௫
 coefficient of  𝑛 is 2𝑛 

 



Partial Fraction: 

𝑎𝑥2 + 𝑏𝑥 + 𝑐

𝑥 − 𝛼 𝑥 − 𝛽 2(𝑝𝑥2 + 𝛾)
=  

𝐴

𝑥 − 𝛼
+

𝐵

𝑥 − 𝛽 2 +
𝐶

(𝑥 − 𝛽)
+

𝐷𝑥 + 𝐸

𝛽𝑥2 + 𝛾
 



Poll Question 03 

(a) 
ଵ

ଵି௫

ଵ

ଵା௫
               

(b) 
ଵ

ଵି௫

ଵ

ଵା௫
             

(c)
ଵ

ଶ

ଵ

ଵି௫

ଵ

ଵା௫
             

(d) ଵ
ଶ

ଵ

ଵି௫

ଵ

ଵା௫
 

ଵ

(ଵି௫)(ଵା௫)
  



10. Show that, in expansion of 1 − 5𝑥 + 6𝑥2 − 1 coefficient of 𝑥𝑟 is 3𝑟 + 1 − 2𝑟 + 1 



11. Find the coefficient of 𝑥4 in expansion of 1 − 𝑥 + 𝑥2 − 𝑥3
 − 1 



12. Show that, in expansion of  
ଵ

(ଵି௫)(ଷି௫)
 coefficient of 𝑛 is  

ଵ

ଶ
(1 −

ଵ

ଷ
௡ାଵ)

 

Type-4: 



13. 1 +
ଵ

ଷ
+

ଵ.ଷ

ଷ.଺
+

ଵ.ଷ.ହ

ଷ.଺.ଽ
+

ଵ.ଷ.ହ.଻

ଷ.଺.ଽ.ଵଶ
+ ⋯ = ? 

Type-5: 9 



14. 1 + 2.
ଵ

ଷ
ଶ +

ଶ.ହ.ଵ

ଵ.ଶ.ଷସ
+

ଶ.ହ.଼.ଵ

ଵ.ଶ.ଷ.ଷ଺
+ ⋯ = ? 




