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SECTION A
(5Qx4M=20Marks)

S. No. Marks | CO
Q1 Convert the following initial value problem into an integral equation:

d’y dy — i — v V() = 4 |co1

L+ A Z+ By = f(x) with y(@) = yo,5'(@) = 0.
Q2 Show that the initial value problem corresponding to the Volterra integral equation

y() =1+ [ y()dt iSZ—z —y=0,y(0) = 1. 4 | CO1
Q3 State Hilber Schimdt theorem. 4 co1

Q4 Prove that if the kernel of an integral equation is symmetric then all its iterated

kernels are also symmetric. 4 | CO2
Q5 Find the extremal of the functional ff y(3x — y)dx that satisfy the boundary
conditions y(3) = %,y(l) =1. 4 CO3
SECTION B
(4Qx10M= 40 Marks)
Find the solution of the following integral equation y(x) = x? + 1 + %f_ll(xt +
Q6 10 | CO02

x2t?)y(t)dt using Hilbert-Schmidt theorem,

Q7 Suppose a particle is sliding from a point (x;, y;) to another point (x,, y,), if its
rate of motion v (= %) is equal to x. Find the path on which the particle will take 10 CO3

minimum time.

Q8 Prove that the shortest distance between two fixed points in a plane is straight line. 10 | cos




Q9 Prove that the resolvent kernel R(x, t, 1)satisfies the integral equation R(x,t, 1) =
K(x,t) + 2 f: K(x,z)R(z,t, A)dz where the Fredholm integral equation is given by
b
y(x) = f(x) + A1 [, K(x, t)y(t)dt,
OR 10 |co2
Find the eigenvalues and eigenfunctions of the homogeneous Fredholm integral
equation of second kind:
1
y(x) = AJ. (2xt — x?)y(t)dt.
0
SECTION-C
(2Qx20M=40 Marks)
Q10 |Find the extremal of the functional I[y(x)] = [ (1 + y"?)dx that satisfy the
0 20 COo3
conditions y(0) = 0,y'(0) =1,y(1) =1,y'(1) = 1.
Q11 | Find the shortest distance between the circle x? + y? = 4 and a straight line 2x +
y = 6.
OR 20 CO4

Find the shortest distance between the parabola y = x? and the straight line y =
x —5.






