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Part A

Answer all guestions.
Each question has weightage 1.

Obtain the partial differential equation satisfied by all surfaces of revolution with z-axis as the
axis of revolution.
. Show that (x  *+(y - 4+ z*> =1is a complete integral of 20 p2 o
Determine the domain in which the two equations f=xp-yg-x=0and g=x*>ps+g x==0
are compatible.
Write the following equation in the Clairant form and solve it :
apoy = p2 (P2 xq) a2 (o2 ¥ph
What is an initial strip ?
Write the classification of the equation :
(h_1)2 —_ ~2n = ny 1 a
State the Dirichlet problem and show that the solution of the Dirichlet problem, if it exists, is
unique.
State the Cauchy problem for the equation AU +BU_+CU_ =F (x,y,u,u,,u, ] where A,
B and C are functions of x and y and give an example.
State Harnack's theorem.
Differentiate between Fredholm and Voltera integral equations.
Ify" =F (x), and y statisfies the initial conditions y (0) = ¥, and y'(0) = A, show that

yix)= !:I —)F ¥ § X+ Y.
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Determine p (x) and g (x) in such a way that the equation ez 2x T:. * 2y = 0 is equivalent to
X LT

A

the equation == | P (x) ;4—:] +q(x)y=0.

Show that the characteristic numbers of a Fredholm equation with a real symmetrical Kernel are
all real.

14. Define separable Kernel and give an example of it.
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(14 x 1 = 14 weightags]
Part B

Answer any seven qguestions.
Each question has treightoge 2.

Find the general integral of yzp + zzg=x + y.

Show that the Pfaffian differential equation (y? + }'z]d.t #{my + 27 ) dy +(y? -xvlde=0 is

integrable and find the corresponding integral.

Find the complete integral of xmg 4 _}'qh -1=0.

Solve the following equation by Jacobi's method :

w, x —u, —au, =0.

. 2 1
Reduce the equation #,, —4x u, = "H, into its canonical form.
x
Obtain the D'Alembert's solution which describes the vibrations of an infinite string.
Solve the Neumann problem for the upper half plane.

d ¥ ,
Transform the problem E;L *y=x y(0) =1,y (1)=0 to a Fredholm integral equation.

Write a note on Neumann series.

1
Consider the integral equation y (»/ = 0[: vilg +' Show that the iterative procedure leads
p =2 ‘
¥ — ..
26 1

0 w

to the expression y (x)=1+ x

(7 x 2 = 14 weightage|
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Part C

Answer any two questions.
Each question has nneighioge 4.

25. Using the method of characteristics, find the solution of the equation

1 2
z =§ (p q2) + (p— x) (q y) which passes through the x-axis.

26. Show that the solution for the Dirichlet problem for a circle of radius a is given by the Poisson

integral formula.

27. (a) Solve u, =———0-<s<d—t>0—
u(0,t)=u(l,t)=0
u (x, 0) =x{l — x), O<—x51.
(b) Show that the solution of the problem in part (a) is unique.

2n
28. (a) Show that the characteristic values of X for the equation y (x) = sin(x+ zy dif are

1 1 . .
= and?2=- with corresponding characteristic functions of the form

n
¥ (x)=sinx +cosx and y> (x)= sin X - cos x.

2n

(b) Obtain the most general solution of the equation y (x) = J.Hiu:t (x+ zy{E)d +xunder the
0

assumption that * }I.;
(2 x 4 = 8 weightags)
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