(Pages : 3)

GRE
ESTER M.AJ/M.Sc./M.Com. DE
TEnRD S5 EXAMINATION, NOVEMBER 2020

(CUCSS)

Mathematics

MT 3C 15—PDE AND INTEGRAL EQUATIONS
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Part A

Answer all questionsi.
Each question carries 1 wetghtage.

' ' in the zy plane.
1. Find the partial differential equation of all spheres of radius r, having center 1n ine zy pia=

5 Show that(x—2z)(y—2)=1isa singular integral of z = px + gy — 2.Jpg.

corresponding integrals.

C 4
4 TFind the complete integral of 4 {1 + 23} = 92%pq.
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Determine the characteristic curve for solving the equ £ y

with the initial conditions x5 = 0,50 =520 =~ 25, — 0 < 8§ <.
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6. What is the range of influence of the point ?
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7 Describe the second and third boundary value problem of the Laplace equ

L L ‘ t ‘ 1‘ " “ : “3‘11‘:;2‘-.‘:‘
& Show that the solution of the Neumann prob]em 1S unique up to the aaqifion Of consian
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g Classify the partial differential equation x) 2 T\ Y aa VS
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(x) = cos (2x) is the solution of the i

10. Show that y ¢integral equation y(x)=cos (x) + 3] K (x

13. Find the solution of the Integral equation g (x) =X + Jol xézg (€) dE.

14. Determine the resolvent kernel associated with 2

(%,€)=€**% in (0, 1), in the form of » o
series in A,

(14 x1=14 weight;

16. Using Charpit’s method find the complete integral of (n?

17. Solve the equation p% + g%y = 2 by Jacobi’s method.

_ 0“2 . . :
18. Reduce the equation y° == + 2 22 _ Ito canonical form.

2
19. Show that the surfaces 22 + y2 + 22 = ¢3 can form a tamily of equipotential surfaces, and find'
general form of the corresponding potential function,

20. State the one dimensional vibration of an infinite string and derive D’Alambert’s solution.
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State the Heat conduction problem for finite rod of length [ with the initial temperature f (x) with
heat source I (x, 1). Show that if the solution exists then it is uniqgue.

[Z
Transform the boundary valuce problem -(—l-:z- txy=1,y (0) = (]) =) into zn integral equation.
(lx |

Show that the characteristic functions of the symmetric kernel corresponding to distind chzrazcteristic
numbers are orthogonal.

. X $
Solve v (x) = sin (x) + 2 _[0 e* "% y (£) dE by iterative method.

Part C

Answer any two questions.

Each question carries 4 weightage.

Define compatibility of system of first order PDE and establish the necesszrv znd

suincent condition
to obtain the one parameter family of common solutions.
Determine the characteristic of the equation pg = z which passes through the parztelz =z = 0.
‘)
Yy =2z.
Using Riemann methoad find the solution of the non-homogeneous wave equation

with the initial condition z (x, 0) = f (x), 2, (x, 0) = g (x).
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[ (x) = x, but that it possesses infinitely many solutions when f(x) = )
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