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Q.1(a) Show that the function :   𝑦(𝑥) = 1 
 is a solution of the integral equation: 𝑦(𝑥) = 𝑒௫ − 𝑥 + ∫ 𝑥(1 − 𝑒௫௧)

ଵ

଴
𝑦(𝑡)𝑑𝑡 

[5] 1 1 

Q.1(b) Convert the following initial value problem into the corresponding integral equation:    
yᇱᇱ(x) + λxy(x) = f(x)                  
subject to the conditions: 𝑦ᇱ(0) = 0, 𝑦(0) = 1 

[5] 1 2 

Q.2(a) Find the the equations in λ , the eigen value for which the following homogeneous 
Fredholm integral equations with degenerate kernels has nontrivial solutions: 

𝑦(𝑥) = λ න (6𝑥 − 𝑡)𝑦(𝑡)𝑑𝑡
ଵ

଴

 

[5] 2 1 

Q.2(b) Prove that the following non-homogeneous Fredholm Integral equation has no 
solution:  

𝑦(𝑥) = 𝑥 +
1

𝜋
න 𝑠𝑖𝑛(𝑥 + 𝑡)𝑦(𝑡)𝑑𝑡

ଶగ

଴

 

[5] 2 2 

Q.3(a) Prove that the resolvent kernel  𝑅(𝑥, 𝑡; 𝜆) for the integral equation: 

𝑦(𝑥) = 𝑓(𝑥) + 𝜆  න 𝑘(𝑥, 𝑡)𝑦(𝑡)𝑑𝑡
௕

௔

 

satisfies the integral equation:     

R(x, t; λ) = k(x, t) + λ න k(x, z)R(z, t; λ)dz
ୠ

ୟ

 

 

[5] 3 2 

Q.3(b) Solve the following Voltera integral equation with the help of resolvent kernels: 

y(x) = sin x + 2 න 𝑒௫ି௧y(t
୶

଴

) 𝑑𝑡 

[5] 3 2 

Q.4(a) If the kernel  K(x, t) is real, symmetric, continuous, and identically not equal to zero, 
then all the eigenvalues are real. 

[5] 4 2 

Q.4(b) Using Hilbert-Schmidt's theorem solve the following symmetric integral equation of  
second kind: 

𝑦(𝑥) = (𝑥ଶ + 1) +
3

2
න {1 + 𝑥𝑡

ଵ

ିଵ

}𝑦(𝑡)𝑑𝑡 

[5] 4 2 

Q.5(a) Find the adjoint equation of following differential equations: 

  𝑥ଶ 
ௗమ௬

ௗ௫మ + (2𝑥ଷ + 1)
ௗ௬

ௗ௫
+ 𝑦 = 0  

 

[2] 5 2 

Q.5(b) Solve the following boundary-value problems using Green’s functions : 
𝑦ᇱᇱ(𝑥) = 𝑥 ,     𝑦(0) = 𝑦ᇱ(1),    𝑦′(0) = 𝑦(1). 

[8] 5 2 
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