
Program : M.A./M.Sc. (Mathematics) 
M.A./M.Sc. (Final) Question Bank-2015 

Paper Code:MT-07 
Section –A(Very Short Answer Questions) 

Q.1 Define the function of class ܣ. 
Q.2 If [(ݐ)݂]ܮ = [(ݐܽ)݂] then (݌̅)݂ = ____________________ . 
 Ans: ଵ

௔
݂̅ ቀ௣

௔
ቁ 

Q.3 If  [(ݐ)݂]ܮ = [(ݐ)௔௧݂݁] then (݌̅)݂ = _________________ . 
 Where a is real or complex number. 
            Ans: ݂(̅݌ − ܽ) 
Q.4 If  [(ݐ)݂]ܮ = [(ݐ)௡݂ݐ] then (݌̅)݂ = _________________ . 

 Ans: (−1)௡ ௗ೙

ௗ௣೙
 (݌̅)݂

Q.5 If  [(ݐ)݂]ܮ = then ቂ௙(௧) (݌̅)݂
௧
ቃ = _________________ . 

 Provided that the integral exist. 
 Ans: ∫ ݂̅∞

௣  ݑ݀(ݑ)

Q.6      If  ିܮଵൣ݂(̅݌)൧ = ݌̅)ଵൣ݂ିܮ then (ݐ)݂ − ܽ)൧ = ________________ . 
            Ans: ݁௔௧݂(ݐ) 

Q.7      Find ିܮଵ ቒ ଵ
(௣ା௔)೙

ቓ  

 Ans: ݁ି௔௧ ௧೙షభ

(௡ିଵ)!
 

Q.8      If ݂(̅݌) and ݃̅(݌) are fourier transform of ݂(ݔ) and ݃(ݔ) respectively then 
(ݔ)݂ܽ]݂               + [(ݔ)ܾ݃ = ____________________________  . 
 Ans: ݂ܽ(̅݌) +  (݌)ܾ̅݃
Q.9 If [(ݔ)݂]ܨ = ݔ)݂] then (݌̅)݂ − ܽ)] = ________________________ . 
 Ans: ݁௜௣௔݂(̅݌) 
Q.10 If [(ݔ)݂]ܯ = [(ݔܽ)݂] then (݌)∗݂ = __________________________ . 
 Ans: ܽି௣݂∗(݌) 
Q,11 If [(ݔ)݂]ܯ = [(ݔ)଴݂ݔ]ܯ then (݌)∗݂ = __________________________ . 
 Ans: ݂∗(݌ + ܽ) 

Q.12 If [(ݔ)݂]ܯ = then ቂଵ (݌)∗݂
௑
݂ ቀଵ

௑
ቁቃ = __________________________ . 

 Ans: ݂∗(1 −  (݌
Q.13 If [(ݔ)݂]ܪ = [(ݔܽ)݂] then (݌̅)݂ = __________________________ . 
 Where a being a constant. 

Ans: ଵ
௔మ
݂̅ ቀ௣

௔
ቁ 

Q.14     If If [(ݔ)݂]ܯ = [௔ݔ] then (݌)∗݂ = __________________________ . 
 Ans: ܽିଵ݂∗ ቀ௣

௔
ቁ , ܽ > 0 

Q.15    If [(ݔ)݂]ܯ = [(ݔ)݂ݔ݃݋݈] then (݌)∗݂ = __________________________ . 



 Ans: ௗ
ௗ௣
 (݌)∗݂

Q.16    Find ܯ[݁ି௫]  
 Ans: Г(݌) 
Find ܮ⌈sin ݐ cos  .⌈ݐ
 Ans: ଵ

௣మାସ  
݌ ,            > 0 

Q.17      Evaluate ݐ2]ܮଶ + ݐ6 + 8] 
      Ans: ଵଶ

௣ర
+ ଺

௣మ
+ ଼

௣
݌ ,       > 0   

Q.18 Find ିܮଵ ൤ ଵ

௣
ళ
మൗ
൨ 

            Ans: ଼
ଵହ
ට௧
గ
    

Q.19  Find ିܮଵ ቂ ଵ
√௣
ቃ 

            Ans: ଵ
√గ௧

  

Q.20 Find the Hankel transform of ݁ି௫ taking ܬݔ଴(ݔ݌) as the kernel of the transform. 
 Ans: (1 + ଶ)ିଷ݌ ଶൗ  
Q.21    Find the Hankel transform of ݁ି௔௫ taking ܬݔ଴(ݔ݌) as the kernel of the transform. 
 Ans: ܽ(ܽଶ + ଶ)ିଷ݌ ଶൗ  
Q.22 Find ܯ{݁ି௫} 
            Ans:Г(݌)          ,       ܴ݁(݌) > 0 
Q.23    If ௦݂ഥ(݌) is the Fourier Sine transform of ݂(ݔ) then Fourier Sine transform of ݂(ܽݔ) is 

            Ans: ଵ
௔
݂௦̅ ቀ

௣
௔
ቁ 

 
Section –B(Short Answer Questions) 

Q.1 Solve  ݃(ݔ) = ݁௫ + ⅄∫ ଵ଴(ݐ)݃ݐݔ
଴  ݐ݀

 Ans: ݃(ݔ) = ݁௫ + ଷ⅄௫
ଷିଵ଴య⅄

= (1 + 9݁ଵ଴) 

Q.2 Find ܮ ቂୡ୭ୱ ௛௔௧
√௧

ቃ 

            Ans: √గ
ଶ
൤ ଵ

(௣ି௔)భ మൗ
+ ଵ

(௣ା௔)భ మൗ
൨ See MT-09, p. 12 

Q.3 Find ܮ[sinଶ  .[ݐ3
            Ans: ଵ଼

௣(௣మାଷ଺)
 

Q.4      Find ܮ[sin ݐ݇ sin ℎ݇ݐ]. 

 ଶ௞మ௣
௣రାସ௞ర

 

Q.5 Find the Laplace transform of ݂(ݐ) where 

(ݐ)݂             = ൝
0,0 < ݐ < 1
,ݐ 1 < ݐ < 2
ݐ        ,0 > 2

 

 Ans: See JPH (Integral transform) p.15 

Q.6 If [(ݐ)݂]ܮ = ௣మି௣ାଵ
(ଶ௣ାଵ)మ(௣ିଵ)

, show that  [(ݐ2)݂]ܮ = ௣మିଶ௣ାସ
ସ(௣ାଵ)మ(௣ିଶ)

 



 Ans: See JPH (Integral transform) p.20 

Q.7 If ܮ ቈ2ට௧
గ
቉ = ଵ

௣
య
మൗ
 then show that ܮ ൤ ଵ

ඥ(௣௧)
൨ = ଵ

௣
భ
మൗ
 

 Ans: See JPH (Integral transform) p.27 
Q.8 Show that ܮ[ܧ௜(ݐ)] = ଵ

௣
1)݃݋݈ +  is exponential integral defined as (ݐ)௜ܧ where (݌

(ݐ)௜ܧ               = ∫ ௘షೠ

௨
∞
௧  .ݑ݀

 Ans: See JPH (Integral transform) p.42 
Q.9 Find the Hankel transform of order zero of 1 ൗݔ  and then apply the inversion formula 

to get the original function. 
 Ans: See JPH (Integral transform) p.217 

Q.10 Show that [ݐ݃݋݈]ܮ = Г′(ଵ)ି௟௢௚௣
௣

 

            Ans: See JPH (Integral transform) p. 51 

Q.11 Find ିܮଵ ቂ ଷ
௣మିଷ

+ ଺ିଷ଴√௣
௣ర

+ ଶ
ଶ௣ିଷ

− ଷାସ௣
ଽ௣మିଵ଺

ቃ 

            Ans: See JPH (Integral transform) p. 56 

Q.12 Find ିܮଵ ቂ(௣ାଵ)௘షഏ೛

௣మା௣ାଵ
ቃ 

 Ans: See JPH (Integral transform) p. 63 

Q.13 Find ିܮଵ ቂ ଷ௣ା଻
௣మିଶ௣ିଷ

ቃ 

 Ans: See JPH (Integral transform) p. 60 

Q.14 Show that 1*1*1*------------ *1 (n times) = ௧
೙షభ

(௡ିଵ)!
    Where n=1,2,3,------------ 

 Ans: See JPH (Integral transform) p. 80 
Q.15 If ݂(̅݌) is the complex fourier transform of ݂(ݔ), then the fourier transform of                 
(ݔ)݂  cosܽݔ is ଵ

ଶ
݌̅)݂ൣ − ܽ) + ݌̅)݂ + ܽ)൧ 

 Ans: See JPH (Integral transform) p. 160 
Q.16 If [(ݔ)݂]ܯ = ∫ൣܯ  then show that (݌̅)݂ ௫ݑ݀(ݑ)݂

଴ ൧ = − ଵ
௣
݌̅)݂ + 1) 

 Ans: See JPH ( ) p. 151 

Q.17 Find ିܪଵ ቂ௘
షೌ೛

௣
ቃ when n=1 

 Ans: See JPH (Integral transform) p. 217 

Find ିܮଵ ቄ ଶ௣మିସ
(௣ାଵ)(௣ିଶ)(௣ିଷ)

ቅ 

       Ans: − ଵ
଺
݁ି௧ − ସ

ଷ
݁ଶ௧ + ଻

ଶ
݁ଷ௧ 

Q.18    Find the Fourier Sine and Cosine transform of: 

(ݔ)݂  = ቐ
ݔ 0 ݎ݋݂ < ݔ ≤ 1

2 − ݔ 1 ݎ݋݂ < ݔ < 2
0 ݔ ݎ݋݂ ≥ 2

 

       Ans: 2ටଶ
గ
௖௢௦௣
௣మ

(1 − cos݌) 

Q.19  Find the Hankel transform of : 



(ݔ)݂        =  ቄ1, 0 < ݔ < ܽ, ݊ = 0
0 ݔ > ܽ, ݊ = 0  

 Ans: ௔
௣
 ଵ(௣௔)ܬ

Q.20 Solve the Integral equation 
(ݐ)ܨ  = ଶݐ + ∫ (ݑ)݂ sin(ݐ − ௧(ݑ

଴  ݑ݀
 Ans: JPH (Integral Transform) p.132 
Q.21 Solve ܨᇱ(ݐ) = sin ݐ + ∫ ݐ)ܨ − (ݑ cos ௧,ݑ݀ݑ

଴ (0)ܨ   = 0 
             Ans: JPH (Integral Transform) p.136 
Q.22 Show that the function ݃(ݔ) = (1 + ଶ)ିଷݔ ଶൗ   is a solution of the volterra integral 

equation 
(ݔ)݃  = ଵ

ଵା௫మ
− ∫ ௧

ଵା௫మ
௫ݐ݀(ݐ)݃

଴  
            Ans: Advanced Integral Equation by Gokharoo & others, p. 5 
Q.23 Solve  ݃(ݔ) = 1 + ∫ (1 + ݁௫ା௧)ଵ

଴  ݐ݀  (ݐ)݃
 Ans: Advanced Integral Equation by Gokharoo & others, p. 50 

Q.24 Solve  ݃(ݔ) = ݔ݊݅ݏ + ⅄ ∫ ଵ଴ݐ݀(ݐ)݃ݔ
ସ  

            Ans : ݃(ݔ) = sinx + ଶ⅄௫ ୱ୧୬ ଻ ୱ୧୬ ଷ
ଵିସଶ⅄

 
 

Section –C(Long Answer Questions) 
Q.1 Prove that ܮ ቂୱ୧୬ ௧

௧
ቃ = tanିଵ ቀଵ

௣
ቁ and hence ܮ ቂୱ୧୬ୟ ௧

௧
ቃ. 

            Does the Laplace transform of ୡ୭ୱ௔௧
௧

 exists. 
            Ans: See JPH (Integral transform) p.28 
Q.2 Prove that ܮ[ܬ଴(ݐ)] = ଵ

ඥଵା௣మ
 

            And hence deduce that 

(a) ܮ[ܬݐ଴(ܽݐ)] = ௣

(௣మା௔మ)య మൗ
 

(b) ܮ[݁ି௔௧ܬ଴(ܽݐ)] = ଵ
௣మାଶ௔௣ାଶ௔మ

 

(c) ∫ ∞(ݐ)଴ܬ
଴ ݐ݀ = 1 

Ans: See JPH (Integral transform) p.38 

Q.3 Evaluate ିܮଵ ቄଵ
௣
݃݋݈ ቀ1 + ଵ

௣మ
ቁቅ 

            Ans: See JPH (Integral transform) p.72 
Q.4 Apply convolution theorem to find 

ଵିܮ  ቂ ௣
(௣మା௔మ)య

ቃ 

 Ans: See JPH (Integral transform) p.79 
Q.5 Solve the following integral equation by the method of successive approximations to    
            third order 



(ݔ)݃  = ݔ2 + ⅄∫ ݔ) + ଵ(ݐ)݃(ݐ
଴ (ݔ)by taking ݃଴ ݐ݀ = 1 

Ans: ݃ଷ(ݔ) = ݔ2 + ⅄൫ݔ + 2
3ൗ ൯ + ⅄ଶ ቀ଻

଺
ݔ + ଶ

ଷ
ቁ + ⅄ଷ ቀଵଷ

ଵଶ
ݔ + ହ

଼
ቁ 

 
Q. 6 Show that 

ଵିܮ  ቂ ௣మ

௣రାସ௔ర
ቃ = ଵ

ଶ௔
[cosℎܽݐ sin ݐܽ + sin ℎܽݐ cosܽݐ] 

            Ans: See JPH (Integral transform) p.91 
Q.7     Solve (ܦଶ + ݕ(9 = cos   ݐ2
 Given that (0)ݕ = 1, ߨ൫ݕ 2ൗ ൯ = −1 
 Ans: See JPH (Integral transform) p.101 
Q.8 Find fourier cosine transform of ݂(ݔ) = ଵ

ଵା௫మ
 and hence find fourier sine transform of  

(ݔ)ܨ             = ௫
ଵା௫మ

 
            Ans: See JPH (Integral transform) p.166 

Q.9 Find the fourier cosine transform of ݂(ݔ), if ݂(ݔ) = ቄ1,0 < ݔ < ܽ
0, ݔ ≥ ܽ  

            What is the function whose fourier cosine transform is ୱ୧୬ ௔௣
௣

. 

 Ans: See JPH (Integral transform) p.170. 
 
Q.10  Using Fourier Cosine transform solve 

 డఏ
డ௧

= ܿଶ డ
మఏ

డ௫మ
 

            Subject to the conditions 

(i) ߠ = ݐ ℎ݁݊ݓ  0 = 0, ݔ ≥ 0 
(ii) డఏ

డ௫
= ݔ ℎ݁݊ݓ ݐ݊ܽݐݏ݊݋ܿ ܽ  ߤ− = ݐ ݀݊ܽ 0 > 0 

Assume that ݔ)ߠ, డఏ ݀݊ܽ (ݐ
డ௫

 both to zero as ݔ → ∞. 
Q.11     Find the Hankel transform of  

(ݔ)݂  = ൜ܽ
ଶ − ଶݔ 0 < ݔ < ܽ ݊ = 0

0 ݔ > ܽ ݊ = 0
 

           Ans: ଶ௔
మ

௣మ
 (ܽ݌)ଶܬ

Q.12   Determine the resolvent kernel and hence solve the integral equation 
(ݔ)݃            = (ݔ)݂ + ∫ ݁௫ି௧݃(ݐ)௫

଴  ݐ݀
           Ans: MT-9, p. 273 
Q.13   Solve the following integral equation by the method of successive approximations to    
           third order 
(ݔ)݃            = 1 + ⅄∫ ݔ) + ଵ(ݐ)݃(ݐ

଴ (ݔ)by taking ݃଴ ݐ݀ = 1  

           Ans: ݃ଷ(ݔ) = 1 + ⅄൫ݔ + 1
2ൗ ൯ + ⅄ଶ൫ݔ + 7

12ൗ ൯ + ⅄ଷ ቀଵଷ
ଵଶ
ݔ + ହ

଼
ቁ 


