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Course Objectives: 

 
To enable the students 
 To come to know volterra integral equations and Fredholm integral equations . 

 how to reduce the differential equations to integral equations . 

 
Course Outcomes: 

On successful completion of this course the students will be able to , 
 Calculate the Laplace equation in half plane of standard functions both from the 

definition  and by using tables. 
 Equation with seperable kernel and Fredholm alternative approximation 

method 
 Select and combine the necessary Laplace transform techniques to solve second- 

 order ordinary differential equations . 

Calculate both real and complex forms of the Fourier series  . 

 Calculate the Fourier transform of elementary functions from the definition. 

UNIT I 
Fourier transforms: Fourier Transforms – Definition of Inversion theorem –Fourier cosine transforms - 
Fourier  sine  transforms  –  Fourier  transforms  of  derivatives  -Fourier  transforms  of  some  simple 
functions - Fourier transforms of rational function. 

 
UNIT II 
The convolution integral – convolution theorem – Parseval’s relation for Fourier transforms – solution 
of PDE by Fourier transform – Laplace’s Equation in Half plane – Laplace’s Equation in an infinite 
strip - The Linear diffusion equation on a semi-infinite line - The two-dimensional diffusion equation. 
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UNIT III 
Integral equations: Types of Integral equations–Equation with separable kernel- Fredholm Alternative 
Approximate  method  –  Volterra integral equations–Classical  Fredholm theory –  Fredholm’s  First, 
Second, Third theorems. 

 
UNIT IV 
Application of Integral equation to ordinary differential equation – initial value problems – Boundary 
value problems – singular integral equations – Abel Integral equation . 

 
UNIT V 
Calculus of variations: Variation and its properties – Euler’s equation – Functionals of the integral 
forms - Functional dependent on higher order derivatives – functionals dependent on the functions of 
several independent variables – variational problems in parametric form. 
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Topics to be Covered Support Material/Page Nos

UNIT-I 

Introduction to Fourier 
transforms & definition of 
Inversion Theorem 

T1:chap 2.3:pg.No:36

Fourier cosine transforms T1:chap 2.4:pg.No:42

Fourier sine transforms T1:chap 2.5:pg.No:44

Fourier transforms of derivatives T1:chap 2.6:pg.No:46

Fourier transforms of some 
simple functions 

R3:chap 2.4:pg.No:49

Problems on Fourier transforms 
of some simple functions 

R3:chap 2.4:pg.No:53

Fourier transforms of rational 
function 

R3:chap 2.4:pg.No:57

Continuation on Fourier 
transforms of rational function 

R3:chap 2.4:pg.No:62

Recapitulation and discussion of 
important questions 

 

Total Hours 9 Hours

UNIT-II 

Introduction to the convolution 
integral 

T1:chap 2.9:pg.No:58

Convolution theorem T1:chap 2.9:pg.No:59

Parseval’s relation for Fourier 
transforms 

T1:chap 2.10:pg.No:61
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4. 1 Solution of PDE by Fourier 
transform 

T1:chap 2.16:pg.No:92-93 

5. 1 Laplace’s equation in Half plane R3:chap 2.7:pg.No:72-74 

6. 1 Continuation on Laplace’s 
equation in Half plane 

R3:chap 2.7:pg.No:75-77 

7. 1 Laplace’s equation in an infinite 
strip 

R3:chap 2.7:pg.No:78-80 

8. 1 The linear diffusion equation on 
a semi infinite line 

R3:chap 2.7:pg.No:81-83 

9. 1 The two dimensional diffusion 
equation 

R3:chap 2.4:pg.No:84-85 

10. 1 Recapitulation and discussion of 
important questions 

 

 Total Hours 10 Hours 

UNIT-III 

1. 1 Introduction to Integral equation and 
types of integral equations 

T2:chap 2:pg.No:7-10 

2. 1 Equations with separable kernel T2:chap 2:pg.No:11-15 

3. 1 Fredholm Alternative Approximate 
method 

T2:chap 2:pg.No:16-20 

4. 1 Continuation on Fredholm Alternative 
Approximate method 

T2:chap 2:pg.No:21-25 

5. 1 Volterra integral equations R2:chap 1:pg.No:2-8 

6. 1 Classical Fredholm theory T2:chap 3:pg.No:31-35 

7. 1 Fredholm’s First,second,third theorems T2:chap 3:pg.No:36-39 

8. 1 Continuation on Fredholm’s 
First,second,third theorems 

R2:chap 2:pg.No:49-56 

9. 1 Recapitulation and discussion of 
important questions 

 

 Total Hours 9 Hours 

UNIT-IV 

1. 1 Introduction for Application of integral 
equation to ordinary differential 
equation 

T2:chap 5:pg.No:61-63 

2. 1 Initial value problems T2:chap 5:pg.No:64-65 

3. 1 Continuation on initial value problems T2:chap 5:pg.No:66-67 

4. 1 Boundary value problems R2:chap 4:pg.No:57-58 
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5. 1 Continuation on boundary value 
problems 

R2:chap 4:pg.No:59-61 

6. 1 Singular integral equations T2:chap 8:pg.No:165-166 

7. 1 Continuation on singular integral 
equations 

T2:chap 8:pg.No:167-168 

8. 1 Abel integral equation T2:chap 8:pg.No:169-170 

9. 1 Continuation on Abel integral equation T2:chap 8:pg.No:171-172 

10. 1 Recapitulation and discussion of 
important questions 

 

 Total Hours 10 Hours 

UNIT-V 

1. 1 Introduction to calculus 
transformations and its 
properties 

T3:chap 6:pg.No:293-298 

2. 1 Euler’s equations and related 
examples 

R1:chap 1:pg.No:5-9 

3. 1 Functionals of the integral forms T3:chap 6:pg.No:305-310 

4. 1 Functional dependent on higher 
order derivatives 

T3:chap 6:pg.No:311-313 

5. 1 Functional dependent on the 
functions of several independent 
variables 

T3:chap 6:pg.No:314-316 

6. 1 Variational problems in 
parametric form 

R1:chap 2:pg.No:36-40 

7. 1 Recapitulation and discussion of 
important questions 

 

8. 1 Discuss on previous ESE 
question papers 

 

9. 1 Discuss on previous ESE 
question papers 

 

10. 1 Discuss on previous ESE 
question papers 

 

 Total Hours 10 Hours 

Total Planned Hours 48 Hours 
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SUGGESTED READINGS 
 

TEXT BOOKS 

1. Sneedon. I. N, (1974). The Use of Integral Transforms, Tata Mc Graw Hill, 
New Delhi. (For Unit –I & II) 

2. Kanwal, R. P, (2013). Linear integral Equations Theory and Technique, Academic press, 
New York. (For Unit –III & IV) 

3.Elsgots, L., (2003). Differential Equations and Calculus of Variation, Mir Publication 
Moscow. (For Unit –V) 
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2. Tricomi.F.G, (1985). Integral Equations, Dover, New York. 
2. Larry C. Andrews and Bhimson K. Shivamoggi, (1999). The Integral transforms for 

Engineers , Spie Press, Washington. 
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Possible Questions 
PART-B (SIX MARKS) 

UNIT I 

1.Define self reciprocal and prove that 𝑒−
𝑥2

2  is self reciprocal under the Fourier transform. 

                                                           

2.Explain about Fourier transforms of some simple functions with examples. 

3. show that the Fourier transform of f(x) = {
𝑎2 − 𝑥2 , |𝑥| < 𝑎
0 , |𝑥| > 𝑎 > 0

 is 2√
2

𝜋
 (

𝑠𝑖𝑛𝑎𝑠−𝑎𝑠𝑐𝑜𝑠𝑎𝑠

𝑠3 ).Hence  deduce that 

∫
𝑠𝑖𝑛𝑡−𝑡𝑐𝑜𝑠𝑡

𝑡3

∞

0
 dt = 

𝜋

4
. 

4. Expalin the Fourier transforms of derivatives. 

5.Prove that ℱ𝑐[𝑓 ′(𝑡); 𝜉] = − (
2

𝜋
)

1

2
𝑓(0) + 𝜉ℱ𝑠[𝑓(𝑡); 𝜉] 

6.Prove thatℱ𝑠[𝑓 ′(𝑡); 𝜉] = −𝜉ℱ𝑐[𝑓(𝑡); 𝜉] 
7.Obtain the Fourier transform of some simple functions. 

8. Obtain Fourier sine transform. 

9.Obtain the Fourier cosine transform    

10.Find the Fourier Transform of f(x) = {
𝑎 − |𝑥|, 𝑓𝑜𝑟 |𝑥| < 𝑎

0, 𝑓𝑜𝑟 |𝑥| > 𝑎 > 0 .
 .Deduce that ∫

𝑠𝑖𝑛2

𝑡2

∞

0
dt= 

𝜋

2
 

PART-C (TEN MARKS) 

11. Derive the Fourier transforms of Rational Functions 

 

 



UNIT - I        

1. If f  is piecewise continuously differentiable and absolutely integrable on the whole real line then its fourier transform F is  

a.bounded b.derivative c.continuous d.discontinuous                     

       2.The fourier transform of a function of compact support is _____ a function of compact support. 

a.not itself  b.itself  c.less than  d.greater than    

2.        is the convolution of two________     f  and g.  

a.simple function    b.characteristic function  c.continuous function  d. integral function     

3. The equation    is   

a.linear diffusion equation  b.integral equation    c.hyperbolic equation            d.parabolic equation      

4. A function f  defined in a region Ω is said to be ______ if   

a.continuous  b.absolutely integrable    c.pieswise differentiable d. integrable function     

5. If f is piecewise continuous  in (a,b) then it is denoted by   

     a.                                         b.  .                                     c.             d.  

 

6. Fourier cosine transform is an _____ function  

a.even  b.odd  c.odd or even   d.zero   

7. Fourier sine transform is an _____ function   

a.even  b.odd  c.odd or even   d.zero 

8. A   function              is said to be self reciprocal under the fourier transform if        

  



a.                         b.                      c.                  d.                       

     

9. Which one is a self reciprocal under the fourier transform.  

                              B.   c .  d. 

If f(x) is even then  

a.                                          B.   c.    d.  

10. If f(x) is _____ then   

a.even  b.odd  c.odd or even   d.zero    

11. A function f  defined in a region Ω is said to be absolute integrable if      = 0   

a.     =0                           b.<0  c.<∞  d>∞.         

12. If f  is _______ in (a,b) then it is denoted by  

A. piesewise continuous  B.discontinuous  c.continuous   d.bounded     

13. The  ____ transform of a function of compact support is no itself a function of compact support. 

a.laplace   b. hankel  c. fourier   d. inverse laplace      

14. If f is pieswise continuously differentiable  and ____ on the whole real line then its fourier transform F is continuous.  

a.absolutely continuous   b.absolutely integrable     c.absolutely  discontinuous  d.absolutely bounded.  

  

15. Fourier _____ transform is an even function   

a.cosine   b. sine  c.inverse cosine    d.inverse sine 

16. Fourier _____ transform is an odd function   

a.cosine   b. sine  c.inverse cosine    d.inverse sine 

17. is a self reciprocal under the ____ transformation.  

a.llaplace  b. hankel c. fourier    d.inverse laplace     

18. If f(t) is a piecewise continuously differentiable and absolutely integrable on R,then at a  point at which it is ………….  

a. piesewise continuous   b.continuous  c.discontinuous  d. bounded     



19. If f dependson both t and x, both of them renging over all ………………………… values  

a.complex b.real   c.imaginary d.limit     

20. In the application of the Fourier transform to the solution of………………  

a.Ordinary differential equations b. absolutely differential equations    

c. absolutely integrable equations   d.Partial differential equations 

21. The operator d/dt is mapped by the Fourier transform into the ………………. Number 

a.real  b.complex c.limit d.imaginary    

22. The Fourier cosine transformsthe function f(t) is defined only for …………..values of the real variable t. 

a.positive  b.negative c.zeros   d.infinite    

23. The Fourier sine and cosine transforms to solve ……………..problems involving differential equations 

a.initial value b.boundary value  c.singular value     d. finite value    

24. The transforms of the derivatives of an ………... function interms of the transform of the function itself. 

a.known  b.unknown c.differential d.integrable    

25. In any problem in which f(0) is known and f'(0) is not known make use of the ……………transform  

a.Fourier cosine  b.Fourier sine c.fourier  d.inverse fourier    

26. In any problem in which f'(0) is known and f(0) is not known make use of the ……………transform  

a.Fourier cosine  b.Fourier sine c.fourier  d.inverse fourier  

27. In the Fourier transforms of rational functions the function f(z) has a ………….. number of singularities . 

a.zero  b.non zero c.finite   d.infinite     

28. In the Fourier transforms of rational functions the function f(z) has a finite number of singularities in the ……….plane.  

a.half  b.upper half c.lower half d.semi infinite    

29. In the Fourier transforms of rational functions the function f(z) is ……… at all points of the real axis  

a.bounded b.analytic  c.singular  d.continuous    

30. In the Fourier transforms of rational functions the function f(z) is analytic at all points of the real axis except the points are………… 

a.simple poles  b.double poles  c.differential  d.continuous    

31. The function has a simplepole at z=0 and …………... singularities   

a.no other b.one c.two d.three    

32. The function has a simplepole at z=0 and no other  singularities  and res f(0)=………..  

a.0 b.1 c.2 d.3    
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transforms-Solution of PDE by Fourier transform-Laplace’s equation in Half plane -Laplace’s  

equation in an infinite strip-The linear diffusion equation on a semi-infinite line 

The two dimensional diffusion equation. 
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The steady-state temperature distribution for y > 0 with the prescribed temperature u(x, 0) = f(x) on an 

infinite wall, y = 0, is described by the equation: PDE: uxx + uyy = 0, −∞ < x < ∞, y > 0 (1) BC: u(x, 0) = 

f(x), −∞ < x < ∞, (2) where u is bounded as y → ∞. Both u and ux → 0 as |x| → ∞. Solution. To solve this 

problem, we proceed as follows. Let F[u](ω) = ˆu(ω, y), F[f(x)] = ˆf(ω). Step 1. (Transforming the problem 

using FT ) Taking FT of the PDE (1) in the variable x and using linearity property we have F[uxx] + F[uyy] = 

0. (3) Since u and ux → 0 as |x| → ∞, it follows that −ω 2F[u](ω, y) + 1 √ 2π ∫ ∞ −∞ uyye −iωxdx = 0 =⇒ 

−ω 2uˆ(ω, y) + ∂ 2 ∂y2 [∫ ∞ −∞ u(x, y)e −iωxdx] = 0 =⇒ d 2 dy2 uˆ(ω, y) − ω 2uˆ(ω, y) = 0, (4) which is a 

second-order linear ODE in y. Taking FT of the BC yields uˆ(ω, 0) = F[f(x)] = ˆf(ω). (5) Step 2. (Solving the 

Transformed the problem) The general solution of (4) is given by uˆ(ω, y) = A(ω)e ωy + B(ω)e −ωy , (6) 

where A(ω) and B(ω) are to be determined. Since u is bounded as y → ∞, its FT ˆu(ω, y) must be 

bounded as y → ∞. This implies A(ω) = 0 for ω > 0. If ω < 0 then B(ω) = 0. Thus, uˆ(ω, y) = Ke−|ω|y , K = 

is a constant. (7) 
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Possible Questions 
PART-B (SIX MARKS) 

UNIT II 

1. Using Fourier transforms evaluate ∫
𝑥2𝑑𝑥

(𝑥2+𝑎2)(𝑥2+𝑏2)

∞

0
 . 

 

2.Derive the solution of two dimensional diffusion equations in an infinite region. 

 

3.State and prove Parseval’s theorem for Fourier transform. 

 

4.Obtain  Parseval’s theorem for cosine and sine transform. 

 

5.Derive the solutions of two dimensional diffusion equations. 

 

6. Find the solution of a Laplace equation in a half plane. 

 

7.Find the solutions of a Linear diffusion equation on a semi-strip 

 

8.State and proof convolution theorem for Fourier transform. 

 

9.Evaluate ∫
𝑑𝑥

(𝑥2+𝑎2)(𝑥2+𝑏2)

∞

0
 using transforms. 

 
PART-B (TEN MARKS) 

 

 

1.Derive the solution of Laplace’s equation in an infinite strip. 

2.Find the solutions of a Linear diffusion equation on a semi-strip 



UNIT II        

1. In the convolution integral  both the function f and g are………………..functions 

a.continuous b.bounded c.differentiable  d.integrable    

2. In convolution integral functions are commutative then…………. 

a.f o g = g o f  b.fog= - g o f  c.fog= (g o f)'  d.fog= f o g    

3. If f o (g  o h)=(f o g) o h  this relation is called as……  

a.commutative  b.associative c.bounded d.closure    

4. The Parseval's relation for fourier transforms may be written in the form………..  

a.      b.          c.         d.     

  

5. Fourier transforms may be used in the solution of ………… value problems  

a.boundary b.initial  c.boundary and initial  d.singular    

6. Fourier transforms may be used in the solution of  boundary and initial value problems for linear………….equations 

a.differential  b.integral  c.ordinary differential  d.partial differential    

7. In Laplace's equation ∆_n u(r)=o  where n is the ……………………..of the space  

a.order  b.number   c.dimension  d.total    

8. In Laplace's equation ∆_n u(r)=o  where n is the dimension of the space u is the function of the …………vector  

a.position b.direction  c.rotation  d.irrotation    

9. In Laplace's equation ∆_n u(r)=o  where n is the dimension of the space u is the function of the position vector & ∆_n denotes…..  

a.Laplacian operator b.vector operator  c.scalar operator  d.differential operator    

10. The Laplace's equation in a half-plane a function u(x,y) satisfying Lapace equation in the half plane…………  

a.y>0  b.x>0  c.y≥0  d.x≥0    

11. The Laplace's equation in a half-plane a function u(x,y) satisfying Lapace equation in the half plane y≥0 , the boundary condition 

u(x,o)=f(x) in…..  

a.0<x<∞                       b.o<y<∞   c.-∞<x<∞  d.-∞<y<∞ 



12. Laplace's equation in a half plane the limiting condition u(x,y)→…... as  

a.0 b.1 c.2 d.3   

13. Laplace'sequation in an infinite strip in the strip…………. 

a.y>a  b.y≥a  c.0≤y≤a 0≥y≥a   d.0≤y≤a 

14. Laplace's equation in an infinite strip with the boundary conditions………..  

a.u(x,o)=f(x), u(x,a)=g(x) b.u(x,o)=g(x), u(x,a)=f(x)  c.u(x,o)=f(x), u(x,0)=g(x)  d.u(x,a)=f(x), u(x,a)=g(x)    

15. The Laplace's equation in a half-plane a function u(x,y) satisfying Lapace equation in the half plane y≥0 , the boundary condition ……

 a.u(x,o)=0   b.u(x,o)=1  c.u(x,o)=-f(x)   d.u(x,o)=f(x)     

16. The ……….. State distribution of temperature in aslab whose faces are maintained at prescribed temperatures. 

a.Steady  b.unsteady  c.finite  d.infinite    

17. The stady state temperature in a thick slab when the temperature of one face of the slab is prescribed and other face is insulated against 

the flow of……….. 

a.heat  b.strip  c.slab  d.value    

18. The Laplace equation in a semi infinite strip maintained at ………….. temperature   

a.prescribed b.unprescribed  c.finite  d.infinite    

19. The Laplace equation in a semi infinite strip maintained at prescribed temperature -one face (x=0) being at a ………..temperature. 

a.Finite  b.infinite  c.prescribed d.constant    

20. The Laplace equation in a semi infinite strip maintained at prescribed temperature -one face ………... being at a constant temperature.  

a.x=0  b.x=1  c.x=2  d.x=3    

21. The Laplace equation in a semi infinite strip maintained at prescribed temperature -one face (x=0) being at a constant temperaturewhich 

is the …..temperature   

a.finite  b.reference  c.prescribed  d.bounded    

22. The Fourier sine transform consider the derivation of the solution the linear……………equations  

a.differential  b.integral  c.diffusion d.Laplace    

23. The ……….. transform consider the derivation of the solution the linear diffusion equations 

a.Fourier sine  b.Inverse Fourier   c.Fourier cosine  d.Fourier     

24. The linear diffusion equation on a semi infinite line…………  

a.y>0  b.x>0  c.y≥0  d.x≥0    

25. The linear diffusion equation on a semi infinite line having the initial condition u(x,0)=……  



a.1  b.2  c.3  d.0    

26. The linear diffusion equation on a semi infinite line having the boundary condition u(o,t)=f(t), 

a.t>0  b.t=0  c.t≥0  d.f(t)≥0    

27. The linear diffusion equation on a semi infinite line having theboundary condition u(x,t)→0 as x→…………. 

a.0  b.1  c.2  d.∞    

28. In general the solution of the linear diffusion equation satisfying the boundary conditions u(0,t)=…… as x→∞  

a.0  b.1  c.2  d.3    

29. In general the solution of the linear diffusion equation satisfying the boundary conditions u(x,t)→ …….as x→∞  

a.1  b.2  c.3  d.0    

30. In general the solution of the linear diffusion equation satisfying the initial conditions are u(x,0)=…………  

a.0  b.∞  c.f(x)  d.1    

31. The use of double Fourier transforms  derive the solution  u(x,y,t) of the ……………equation  

a.differential b.integral  c.diffusion d.linear    

32. The use of double Fourier transforms  derive the solution ………... of the diffusion equation  

a.u(x,y,t)     b.u(x,y) c. u(y,t)   d.u(x,t)    
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Possible Questions 
       UNIT III 

        Part – B (Six Marks) 
 

1.Solve �(�) = 1 + � ∫ (1 − 3��)�(�)��
�

�
. 

2.Obtain the reduction to a system of algebraic equation. 
3.Show that the integral equation  

			�(�) = �(�) +
�

�
∫ sin(� + �) �(�)��
��

�
 passes number of  solution    

for f(s) = s it passes many solution when f(s) = 1. 
4.Find the resolvent kernel for the integral equation                   

�(�) = �(�) + � ∫ (�� + ����)�(�)��
�

��
 

5.State and prove Fredholm theorem for First and Second Kind. 

6.Solve �(�) = �(�) + � ∫ �(���)�(�)��	
�

�
and evaluate resolvent 

kernel. 
7.State and prove Basic Fredholm theorem. 

8.Show that the integral equation �(�) = 	�(�) + 2∫ (1 − 3�)�(�)��
�

�
  

will have a solution if f satisfies the condition ∫ (1 − �)�(�)�� = 0
�

�
 

9.Solve the IE and find the Eigen value of  

																																																																	�(�) = �(�) + � ∫ (� + �)�(�)��	.
�

�
    

10.State and prove Ferholm’s First Theorem   
 
 

PART-C (Ten Marks) 
11.Explain the Fredholm alternative approximate method. 

 

 



UNIT III        

1. The non homogeneous integral equation of the type _______________      

a.                  b.          c.   g(s)=f(s)+         d.g(s)=f(s)   

2. If the upper limit of the integral equation is a variable then the integral equation is called ____________ 

a.Abel’s equation  b.Volterra integral equation  c.homogeneous equation  d.Laplace equation     

3. Find k1(s,t) for the integral equation g(s)=(1+s)  

a.s+t   b.s-t   c.t  d.s/t     

4. Find k2(s,t) for the integral equation g(s)=f(s)+  

a.s-t   b.s-t es-t   c.t  d.st    

5. The most general form of linear equation is h(s)g(s)=____________  

a.g(s)=f(s)+   b.        c.          d. g(s)=f(s)/       

In the linear integral equation    where the upper limit may be   

a.fixed  b.variable  c.constant d.either variable or fixed    

6. If h(s)=1 in the linear integral equation it is known as the fredholm integral equation is of the type ______________ 

a.first kind  b.second kind   c.homogeneous fredholm integral equation d.third kind    

7. In the separable kernel    k(s,t)=∑i=1nai (s)  bi (t) the functions ai(s)can be assumed to be _____________ 

a.Independent  b.dependent  c.linearly independent   d.equal     

8. In the kernel set k(s,t)=s+t,a2(s)=  

a.S b.1 c.2 d.t    

9. The non homogeneous Fredholm integral equation is g(s)__________   

a.g(s)=f(s)+  b.f(s)+λ∫k(s,t)g(t)dt c.λ∫k(s,t)g(t)dt  d.g(s)=f(s)/   



10. A non-homogeneous Fredholm integral equation with seperable kernel has one and only solution and is given by __________

 a.g(s)=f(s)+λ∫Ґ(s,t;ᶓ)f(t)dt  b.λ∫Ґ(s,t;λ)f(t)dt  c.1+λ∫Ґ(s,t;λ)g(t)dt d.g(s)=   

  

11. The  non-homogeneous Fredholm integral equation reduces algebraic system of equation of the form  __________   

 a.   b.          c.   d.0 

12. In the non-homogeneous Fred Holm integral equation the solution of Ґ(s,t;λ) is given by   

a.D(s,t;λ)/D(λ)  b.D(s,t;λ)/D(t)  c.D(s,t;λ)/t d.none of these    

13. y"+ A(S)y'+B(S)Y= F(S) is 

a.Initial value problem       b.Boundary value problem        c.  Fredolm’s equation d.Parseval’s  equation   

14. The kernel K(s,t)= H(s,t)|t-s│α , 0<α<1 is           

a.Singular          b.  Weakly singular c.Strongly singular d.Regular               

15. The integrable equation g(s) = f(s)+                        g(t) dt is known as 

a.a non – homogeneous fredholm IE   b.a homogenous fredholm IE     

 c.a non – homogeneous volterra IE    d.a  homogeneous volterra IE 

16. Fc[f(at);ᶓ]=_______________  

a.0             b.  [f(t),      c.  [f(t),   d.1                

17. The general form of voltera integral equation,if h(s)=0 is ____   

a.                         b.f(s)+          c.f(s)+                         d.  

      18.The most general type of the linear integral equation is of the form _______________  

a.g(s)=f(s)+  b.g(s)h(s)=f(s)+g(s) c.λ∫k(s,t)g(t)dt  d.g(s)+h(s)=f(s)+g(s)    

18. In the linear integral equation if the upper limit of the integration is a fixed constant it is called _______________  

a.Fredolm integral equation b.voltera integral equation c.homogeneous equation d.Laplace equation     

19. The abbreviate notation ________ is called laplace integral equation      



a. Z=f(x,y)    b.  Z<f(x,y)      c.Z>f(x,y)      d.Z=0         

20. The most general form of __________is h(s)g(s)=f(s)+  

a.linear integral equation    b. integral equation c.fredholm IE  d.Abel’s integral equation     

21. In the linear integral equation h(s)g(s)= f(s)+    where the ____________may be either variable or fixed  

a. upper  limit  b.lower limit  c.both upper and lower limit  d.no limit    

22. If _______in the linear integral equation it is known as the fredholm integral equation is of the type of second kind 

a.h(s)=0  b.h(s)=1 c.h(s)>0  d.h(s)<0     

23. If h(s)=1 in the linear integral equation it is known as the _____________is of the type of second kind  

a.fredholm integral equation b.linear integral equation c.homogenous IE d.voltera IE    

24. The ____________ Fredholm integral equation is f(s)+   

a.non homogeneous  b.homogeneous c.liner  d.non linear    

25. A ___________Fredholm integral equation with seperable kernel has one and only solution and is given by g(s)=f(s)+ 

  
a.non homogeneous  b.homogeneous c.liner  d.non linear   non homogeneous 

26. A non homogeneous Fredholm integral equation with seperable kernel has __________solution  

a.two      b.0  c.one and only  d.three    

27. The non-homogeneous _________reduces algebraic system of equation of the form   

a.linear integral equation  b.Fredholm integral equation c.voltera integral equation d.homogeneous integral 

equation  

      28. In the ________________the solution of        is given by   

a. a.non-homogeneous Fred holm integral equation  b.homogeneous Fred Holm integral equation  
b. c. homogeneous linear integral equation   d. non-homogeneous linear integral equation    

28. The ____________of a function V(y(x))=  

a.variation b.solution c.simple  d.characteristic    

29. A function f defined in a region v is a said to be ___________if                        

a.absolutely integrable  b.absolutely continuous  c.absolutely dis continuous d.bounded    



30. ___________ is an even function  

a.Fc(x)   b.F(x)  c. Fs(x)  d.f(y)    



UNIT IV        

1. Once a boundary value or an initial value problems has been forulated in terms of an ……………………equation  

a.differential b.ordinary c.partial d.integral    

2. A fundamental relationship between …………….. Equations and ordinary differential equations  

a.Fredolm integral equation b.voltera integral equation c.Laplace equation d.Bessel's equation    

3. A fundamental relationship between Volterra Equations and ordinary differential equations with prescribed ……………..value  

a.bounded b.boundary c.initial  d.final     

4. The simple initial value problem is……………….  

a.y''+A(s)y'+B(S)y=F(s)  b.y''+B(S)y=F(s)  c.y''+A(s)y'=F(s)  d.y''+A(s)y'+B(S)y=0    

5. The simple initial value problem is y''+A(s)y'+B(S)y=F(s) with the condition…………… 

a.y(a)=0   ,y'(a)=q1 b.y(a)=q0   ,y'(a)=q1 c.y(a)=q0   ,y'(a)=-q1 d.y(a)=q1   ,y'(a)=q0    

6. The simple initial value problem is y''+A(s)y'+B(S)y=F(s) the functions A,B and F are continuous in the closed interval……………..  

a.a≤ s ≤ 1  b.0≤ s ≤ b  c.qo ≤ s ≤ b d.a≤ s ≤ b    

7. The Volterra integral equation y(s)=f(s)+∫ k(s,t) y(t) dt is the …………………kind  

a.first  b.second   c.third   d.zeroth     

8. An initial value problem to Volterra integral equation is applicable a………………… differential equation   

a.linear partial  b.linear ordinary c.linear   d.linear integrable    

9. An initial value problem to Volterra integral equation is applicable a linear ordinary differential equation of order…….. 

a.n  b.n-1  c.n(n-1)  d.n-2    

10. An initial value problem to Volterra integral equation is applicable a linear ordinary differential equation of order n, when there are …. 

prescribed initial conditions  

a.n-1  b.n(n-1)  c.n-2  d.n    

11. The reduction of the initial value problem to the Volterra integral equation by introducing an …………………function g(s).  

a.Known  b.unknown  c.integral   d.differential    

12. The integral equation the value obtained  for g(s) of the system,derive the ……………….solution of the initial value problems 



a.0  b.1  c.unique  d.different    

13. The integral equation the value obtained  for g(s) of the system,derive the unique solution of the …………. problems  

a.initial value  b.boundary value c.finite value d.infinite value    

14. Initial value problems in ordinary differential equations lead to …………..type integral equations  

a.Fredolm integral equation b.voltera integral equation c.Laplace equation d.Bessel's equation  

15. Initial value problems in ……….. differential equations lead to Volterra type integral equations  

a.partial  b.ordinary c.infinite  d.finite    

16. …………. value problems in ordinary differential equations lead to Volterra type integral equations  

a.boundary b.final  c.Initial  d.bounded    

17. Boundary value problems in ordinary differential equations lead to …………..type integral equations  

a.Fredolm integral equation  b.voltera integral equation c.Laplace equation d.Bessel's equation  

  

18. Boundary value problems in ……….. differential equations lead to Fredolm type integral equations  

a.partial  b.ordinary  c.infinite  d.finite    

19. …………. value problems in ordinary differential equations lead to Fredolm type integral equations  

a.boundary  b.final  c.Initial  d.bounded    

20. The simple boundary value problem is y''+A(s)y'+B(S)y=F(s) with the condition……………  

a.y(a)=0   ,y'(a)=q1 b.y(a)=y0   ,y'(a)=y1 c.y(a)=q0   ,y(b)=-q1 d.y(a)=y0   ,y(b)=y1    

21. A boundary value problems in the Fredolm type integral equations the Kernel K(s,t) is ……………….  

a.symmetric  b.asymmetric  c.singular d.non singular    

22. A boundary value problems in the Fredolm type integral equations the Kernel K(s,t) is asymmetric and discontinuous at……………  

a.t=0  b.t=a  c.t=b  d.t=s    



23. A boundary value problems in the Fredolm type integral equations the Kernel K(s,t) is asymmetric and discontinuous at t=s unless 

………….  

24. a.A<0  b.A>0  c.A≡0  d.A=S    

25. The kernel of the integral equation is that of ………………type  

a. a.Integral  b.volterra  c.fredolm  d.convolution    

26. The………….. of the integral equation is that of convolution type  

a.value   b.kernel c.singular d.limit    

27. The kernel of the integral equation is that of convolution type equations can be solved by ……………………transform methods  

a.Fourier  b.Laplace  c.Z d.inverse fourier    

28. An integral equation is called ……………….if either the range of integration is infinite  

a.Singular  b.non singular  c.finite   d.infinite    

29. An integral equation is called singular if either the range of integration is ……………..  

a.zero  b.finite  c.infinite d.bounded    

30. An ………... equation is called singular if either the range of integration is infinite  

a.differential  b.Laplace c.integral d.Bessel's    

31. An integral equation is called singular if either the range of integration is infinite or the ………has singularities within the range of 

integration 

 a.limit  b.kernel c.boundedness  d.double    

32. An integral equation is called singular if either the range of integration is infinite or the kernel has …………. within the range of integration

 a.singularities  b.poles  c.residues d.zero    

33. An integral equation is called singular if either the range of integration is infinite or the kernel has singularities………….. the range of 

integration 

a.without  b.finite  c.infinite   d.within    

34. One of the simplest singular integral equations is the ……………………integral equation  

a.Lebegue  b.fourier  c.finite  d.Abel    



35. Abel integral equation aries in the problem in………………. statics  

a.dynamics  b.mechanics  c.physics  d.mechanics 

36. In Fredholm integral equation with kernel of the type where H(s,t) is a ………….function  

a.continuous  b.bounded c.integral d.differential    

37. In Fredholm integral equation with kernel of the type where H(s,t) is a bounded function can be transformed to a……………which is 

bounded  

a.bounded b.kernel c.continuous d.finite    

38. In Fredholm integral equation with kernel of the type where H(s,t) is a bounded function can be transformed to a kernel which is 

……………….. 

 a.finite  b.continuous  c.bounded d.infinite    

39. If the singular kernel always exists a…………………integer po. 

a.positive  b.negative c.finite  d .infinite    

40. If the ………….. kernel always exists a positive integer po. 

a.poles  b.residue  c.singular  d.non singular    

41. If the singular kernel always exists a positive integer ………....  

a.p0  b.p1  c.p2  d.p3    

42. In Fredholm integral equation with kernel of the type where H(s,t) is a bounded function can be transformed to a kernel which is 

bounded is done by the method…… 

a.iterated kernels  b.bounded kernels c.finite kernels  d.continuous  kernels    

43. In Fredholm integral equation with a kernel of the type is called …………………..  

a.Singular  b.strongly singular c.weakly singular  d.bounded singular    

44. In Fredholm integral equation with a kernel of the type for this hypothesis, the condition …………………..is essential  

a.α≤1  b.α≥1  c.α>1  d.α<1    
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Possible Questions 

PART-B (Six Mark) 
 
1) Explain about Euler equation. 

2) Find the extremals of the functional �[�(�)] = 	∫ 1 + (�")�	��
�

�
  , 

       �(0) = 	0	, �(1) = 1	, ��(0) = 	1	, ��(1) = 1.  

3) i) Solve �[�(�)] = ∫ (�� + 2����)��
��

��
  with �(��) = ��	���	�(��) = ��. 

   ii) Solve �[�(�)] = ∫ (� + ���)��
��

��
 with �(��) = ��	���	�(��) = ��. 

4) Obtain variational problem in parametric form. 
5) Find the curve joining two body points rotated about absicca’s axis generated. 
6) Find the curve joining the points (0,0) and (1,0) for which the integral 

         ∫ �"
�
��	

�

�
 is minimum if y’(0) = a and y’(1) = b. 

7) Obtain the differential equation of the vibrating string. 

8) Find the extremals of the functional �[�(�), �(�)] = ∫ (��� + ��� + 2��)��,
�

�
�

 

       �(0) = 0	, � �
�

�
� = 1	���	�(0) = 0	, � �

�

�
� = −1. 

9) Obtain the equation of vibrating of a rectilinear bar. 
10) Explain the functional dependent on the functions of several independent variables. 
 

PART-C (Ten Mark) 

1.On what curve can the functional �[�(�)] = ∫ (���
�

�
+ 12��)��		, �(0) = 0	��� 

         y(1) = 1 be extremized. 
 



UNIT V        

1. The equation   

a.BVP  b.convolution IE  c.variation of functional  d.fredholm IE    

2. The variation of a functional is zero on the ____   

a.Circumference b. curve  c. circle   d.cone     

3. The variation of a functional is ___ on the curve.  

a.zero  b. one  c.finite   d. infinite    

4. In variational problem the variation is denoted by __  

a.   b.   c.   d.          

5. The equation  

a. heat equation  b.euler equation     c. wave equation    d. Laplace equation       

6. In euler equation F is independent of y then  

  b.   c.   d.        

7. In euler equation F is independent of y’ then     

a.                          b.    c.   d.     

8. The variational problem does not have any solution in the case of ___  

a. laplace equation b.discontinuous function    c. euler equation    d.continuous function      

9. In hamiltons principal      is ___  

a.stationary   b.stable  c. continuous  d.unstable    

10. The equation of vibrating string is     

                                         b.   c.  d.            



11. The equation  of vibration of the rectilinear bar   

A.                   b.                  c.                               d.     

12. The _____ does not have any solution in the case of continuous function    

a.BVP   b.IVP   c.Laplace problem  d. variational problem                         

16.When one or both the limits of integration become infinite or when the kernel becomes infinite at one or more points in the range of the  

integration, the integral equation is _________ 

a. a.Volterra equation  b.Fredholm equation c.Singular integral equation d.Laplace equation    

13. A function g(t) is said to be square integrable if _________  

a. ∫ab|g(t)|2  dt < ∞  b.∫ab|g(t)|2  dt < 0  c.∫ab|g(t)|2  dt < 1                      d.∫ab|g(t)|2  dt > 1                          

    

14. A function ∅ is called normalized if  __________  

a.‖∅‖ = 0       b.‖∅‖ = 1 c.‖∅‖ = ‖∅‖                     d.‖∅‖ =2     

15. The variational problem for the functional V[y(x)] =∫(y2+2xy)dx , y(x)=y_0 , is meaningless _________    

a.True    b.flase  c.sometimes true  d.zero      

16. If α(x) is continous in [a,b],and if ___________ for every function h(x)∈C(a,b) such that h(a)=h(b)=0, then α(x)=0 for all x in [a,b]                                              

a.                               b.  =0                          c.   =0                d. < 0  

  

17. Eulers equation for the extremals of ∫01(y'2+12xy)dx is ___________  

a.y’’-2x=0  b.y’’-6x=0  c.2y’’-6x=0  d.y’’-12x=0    

18. Solution of the equation ∫0s(g(t)dt)/√(s-tc )=s is ____________ 

a.g(t)=2t/π  b.g(t)=  (2√t)/π   c.g(t)=  √t/π   d.g(t)=  √t/2π     

19. The mth iterated kernel km(s,t) is given by ________________    



a.  b.   c.  d.      

20. The abbreviate notation ∆Z=f(x,y) is called _____________  

a.poisson equation b.laplace equation  c.abel’s equation  d.volterra equation     

21.  

a.e  b.e5  c.e-3  d.e-1    

22. The most general form of linear equation is h(s)g(s)=____________ 

a.  g(s)=f(s)+  b.   c.    d.   

23. In the linear integral equation           where the upper limit may be 

a.fixed  b.variable c.constant d.either variable or fixed    

24. The variation of  the functional v[y(x)] is given by  

a.∂/∂x  v[y(x) + ∝δγ]α=0            b.∂/∂x  [y(x) + ∝δγ]α=0    c. x=0   d.   

25. The  function v[ y(x)]= ∫01y'2+ 12xydx , y(0)=0  y(1) is extremized  on    

a.Y=x              b.  Y=x3        c.  Y= x4          d.   Y= x5    

26. The euler equation of the function v[ y(x)]= ∫oπ/2(y'-y2)dx,y(0)=0,y(π/2)=1 is _____________  

a. +1 =0        b.    +y =0        c.   +x=0       d.    +1 =0 

27. In Euler’s equation F is ___________of y1 then       =0 

a.dependent   b.independent   c. neither dependent nor independent  d.continuous  

28. The function V(y(x))=              2+x2y1)dx  y(0) and y(1)=a is extrmized by the curve  

a.y=x  b.y=-x  c.y=x2  d.y=-x2    

29. The functional V(y(x))=            1+y2)dx y(0)=0 and y(p/2)=1 be extrimized by   

a.y(x)=cosx  b.y(x)=sinx  c.y(x)=tanx  d.y(x)=cotx    

30. Brachistochrone problem is a  



a.cycloid  b.circle  c.parabola d.ellipse    

31. Fc(x) is an ……..function 

a.even  b.odd  c.singular d.non singular   even 

32. . In Euler’s equation F is explicitly independent of x then F-y1=  

a.constant b.0 c.1 d.infinite    

33. In Euler’s equation F is independent of y1 then =   

a.0 b.1 c.constant d.2    

34. In Euler’s equation F is independent of y1 then    =   

a.constant b.0 c.2 d.3    
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Possible Questions 

PART-B (Six Marks) 
UNIT IV 

1) Obtain the relationship between Voltera integral equation and initial value problem. 
                                                  
2) Reduce the BVP to a Fredholm integral equation �"(�) + ��(�) = 0 
       with y(0) = 0 , y(l) = 0. 

3) Solve the homogeneous fredholm integral equation �(�) = � ∫ ����(�)��		
�

�
 

4) Obtain the Abel integral equation. 
5) Solve y”+sy =1 , y(0)= y(1) =0. 
                       

6) Solve the integral equation � = ∫
�(�)

(���)�/�

�

�
�� 

7) Reduce the IVB �"(�) + ��(�) = �(�)	, �(0) = 1, �′(0) = 0  to a voltera integral        
          equation.                                     

8) Solve the integral equation �(�) = ∫
�(�)

(�����)��
��	, 0 < � < 1, � < � < �

�

�
 and 

           �(�) = ∫
�(�)

(�����)�
��

�

�
		 , 0 < � < 1, � < � < �. 

9) Reduce the BVP to a Fredholm integral equation �"(�) + ��(�)�(�) = �(�) 
        with  y(a)  = 0 and y(b) = 0. 
                                                           
10) Solve the BVP y”- y = F(s), y(0) = y(1) = 0 . 

PART-C (Ten Marks) 
 
1) Reduce the boundary value problem���(�) + ��(�)� = �(�),  y(a)=0, y(b)=0 to a Fredholm 

integral equation. 
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