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Note: Question Paper is divided into two sections: A and B. Attempt both the 
sections as per given instructions. 

 
SECTION-A (SHORT ANSWER TYPE QUESTIONS) 

 
Instructions: Answer any five questions Each question carries    
                            six marks.  
 

(5 X 6 = 30 Marks) 

Question-1: State Convolution Theorem and hence evaluate 𝐿−1(
𝑃

(𝑃2+1)(𝑃2+4)
). 

 

Question-2: Find the Laplace transform of ∫ 𝑒−𝑠𝑡∞

0
𝑡3 𝑐𝑜𝑠𝑡 𝑑𝑡. 

 
Question-3: Prove that  

                      ∫ 𝑥21

−1
𝑃𝑛−1(𝑥)𝑃𝑛+1(𝑥)𝑑𝑥 =  

2𝑛(𝑛+1)

(2𝑛−1)(2𝑛+1)(2𝑛+3)
. 

 
Question-4: Prove that  
                       (2𝑛 + 1)(𝑥2 − 1)𝑃𝑛

′ = 𝑛(𝑛 + 1)(𝑃𝑛+1 − 𝑃𝑛−1). 
 
Question-5: Prove that 

                       𝐽5

2

(𝑥) =  √
2

𝜋𝑥
[(

3−𝑥2

𝑥2
) 𝑠𝑖𝑛𝑥 −

3𝑐𝑜𝑠𝑥

𝑥
]. 

 
Question-6: Prove that 
                    (i)        4𝐽𝑛

" (𝑥) =  𝐽𝑛−2(𝑥) − 2𝐽𝑛(𝑥) + 𝐽𝑛+2(𝑥) 
                    (ii)        𝐽0

′ (𝑥) =  −𝐽1(𝑥). 
                       
Question-7: Prove that 
                      2𝑥𝐻𝑛(𝑥) = 2𝑥𝐻𝑛−1(𝑥) + 𝐻𝑛+1(𝑥). 
 
Question-8: State and prove Generating function for Hermite Polynomial 𝐻𝑛(𝑥). 
 
Question-9: Show that (𝑛 + 1)𝐿𝑛+1(𝑥) = (2𝑛 + 1 − 𝑥)𝐿𝑛(𝑥) − 𝑛𝐿𝑛−1(𝑥). 
 

Question-10: Find the third approximation of the equation   
𝑑𝑦

𝑑𝑥
= 𝑧,

𝑑𝑧

𝑑𝑥
=  𝑥3(𝑦 + 𝑧) 

                          by Picard’s method where y = 1, z = ½, when x = 0 



SECTION-B (LONG ANSWER TYPE QUESTIONS) 

Instructions: Answer any FOUR questions in detail. Each                           
                            question carries 10 marks. 
 

(4 X 10 = 40 Marks) 

Question-1:  Solve 𝑦"(𝑡) − 𝑡𝑦′ + 𝑦 = 1, 𝑖𝑓 𝑦(0) = 1, 𝑦′(0) = 2. 
 
Question-2: Solve in series the differential equation 

                        𝑥2 𝑑2𝑦

𝑑𝑥2
+ 5𝑥

𝑑𝑦

𝑑𝑥
+ 𝑥2𝑦 = 0. 

 
Question-3: If 𝛼 and 𝛽 are the roots of 𝐽𝑛(𝑥) = 0, then 

                        ∫ 𝑥𝐽𝑛
1

0
(𝛼𝑥)𝐽𝑛(𝛽𝑥)𝑑𝑥 =  {

 
1

2
𝐽𝑛+1

2 (𝛼),𝑤ℎ𝑒𝑛 𝛼 = 𝛽

 0,   𝑤ℎ𝑒𝑛 𝛼 ≠ 𝛽
}. 

 
Question-4: Show that (1-2xz+z2)-1/2 = ∑ 𝑃𝑛(𝑥)∞

𝑛=0 𝑧𝑛 
 
Question-5: State and prove Rodrigue’s formula for Hermite Polynomials  
 
Question-6: State Laguerre’s Differential Equation and solve it. 
 

Question-7: Solve (𝑥 + 2)
𝑑2𝑦

𝑑𝑥2
− (2𝑥 + 5)

𝑑𝑦

𝑑𝑥
+ 2𝑦 = (𝑥 + 1)𝑒𝑥  

 
Question-8: Solve by method of variation of parameters 

                           𝑥2 𝑑2𝑦

𝑑𝑥2
+ 𝑥

𝑑𝑦

𝑑𝑥
− 𝑦 =  𝑥2𝑒𝑥 . 
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