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SECTION –A 
Answer ALL of the following question:                                                                                            5X8M=40M 

1(a)  Prove That ⌈(𝑛) ⌈(𝑛 +
ଵ

ଶ
) = √గ

ଶమ೙షభ
 ⌈(2𝑛) 

(OR) 
   (b)  State and Prove Relation between Beta and Gamma function 
2(a) show that x=0 is an irregular singular point x=-1 is a regular singular point of 𝑥ଶ (𝑥 +

1)ଶ𝑦ᇱᇱ+(𝑥ଶ − 1) 𝑦ᇱ +2y=0 
(OR) 

(b) Find the series solution of (1 − 𝑥ଶ)𝑦ᇱᇱ + 2𝑦 = 0 , 𝑦(0) = 4, 𝑦ᇱ(0) = 5 
3(a) State Prove Rodrigues Formula for Hermite polynomial  

(OR) 
(b) Find the first few terms of  Hearmite polynomials 

4(a)  Prove That (1 − 2𝑥ℎ + ℎଶ)
ିଵ

ଶൗ   = ∑ ℎ௡ஶ
௡ୀ଴  𝑃௡(x) 

(OR) 
(b) Prove That ( 2n+1)x𝑃௡ = (n+1) 𝑃௡ାଵ+n𝑃௡ିଵ 

5(a) Prove Thatට
గ௫

ଶ
   𝐽ଷ

ଶൗ (x ) = ଵ

௫ 
sinx-cosx 

(OR) 
(b) Prove That x 𝐽௡

ᇱ(𝑥)=n 𝐽௡(x)-x 𝐽௡ାଵ(x) 
SECTION-B 

Answer any FIVE of the following questions                                                                         5X4M=20M 

6) Evaluate ∫
௫మ

ଵା௫ర

ஶ

଴
 dx 

7) Prove That i)  𝑇௡(-1)=(−1)௡   ii) 𝑇ଶ௡(0)=(−1)௡    iii) 𝑇ଶ௡ାଵ(0)=0 

8) Find the radius of  convergence of the following series ∑ ௡೙௫೙

௡!
 

9) Find the radius of  convergence of  ௫
ଶ

+
ଵ.ଷ

ଶ.ହ
𝑥ଶ +

ଵ..ଷ.ହ

ଶ.ହ.଼
 𝑥ଷ+......... 

10) Prove That 𝐻௡
ᇱ (x) =2n𝐻௡ିଵ (x) 

11) Prove That 𝐻௡(x) =(−1)௡𝑒௫మ
  ௗ೙

ௗ௫೙
𝑒ି௫మ

 

12) Find the value of 𝑃଴(𝑥), 𝑃ଵ(𝑥), 𝑃ଶ(𝑥), 𝑃ଷ(𝑥) 

13) Prove That i) 𝑃௡
ᇱ(1)=ଵ

ଶ
 n(n+1)     ii) 𝑃௡

ᇱ(-1)=(−1)௡ିଵ ଵ

ଶ
 n(n+1)      

14) 𝐽ି௡(x)= (−1)௡𝐽௡(x) 

15)Prove That ௗ

ௗ௫
[ 𝑥ି௡𝐽௡(x) ]= 𝑥ି௡ 𝐽௡ାଵ(x) 

 


