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Il Semester M.Sc. Degree (C.B.S.S. — Reg./Supple./Imp.)
Examination, April 2023
(2019 Admission Onwards)
MATHEMATICS
MAT 2C 10 : Partial Differential Equations and Integral Equations

Time ;: 3 Hours Max. Marks : 80
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Answer any 4 questions. Ea‘ch"questipn barrles q marks.

1. Eliminate the arbitrary functmn Ffmm the equatmn F(z — xy, x= + y2) and find
the corresponding Partial di f[grpntral éﬂﬁﬂtl@ﬂ
¢
2. Show that z=ax+ 2 +bis Lomﬁiete |raleg'ra1 ofpg=1.
d T N ~7 N
3. State and prove maximum pnnclple ftgﬁharnmr;m function.

4. Prove that the selution.of Neumann prﬂblemxrs unigue up to the addition of a
constant. ,;f Q {/;)

5. Define Fredholm.integral equaﬂan of second kind and give an example

6. Solve the integral equation y{x):1+ﬁ..j‘ (1= 3){@}‘; £)dg by iterative method.
' PART —B’

Answer any 4 questions without omitting’ .5|n'_l.,r Um’[ Each question carries 16 marks.
Unit — 1|

7. a) Find the general integral of the equation
y2p — xyq = x(z — 2y). :
b) Prove that the equations f = xp—yq—x=0, g=xp + q—xz = 0 are compatible
and find a one parameter family of common solutions.
8. a) Find the complete integral of (p2 + q2)y — gz = 0 by Charpit's method.
b) Solve the PDE by Jacobi's method
it SV I Vg e
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10.

11. a

12.

13. a

14. a

15.:a

a) Find the integral surface of the equation (2xy — 1)p + (z — 2x2)q = 2(x — yz)
which passes through the line x4(s) = 1, yg(s) = 0 and z,4(s) = s.

b) Find the characteristic strips of the equation xp + yq = pg where the initial

; X
curve is c:z=§.y={].
Unit=1I

, 5 1 . :
a) Reduce the equation u,, —4x"u, =—u,_into acanonical form.
X

b) Derive d’ Alemberts sniutaon m‘ wayve Equatlﬂn

a) Solve y, —c y“-ﬂ Dc{x{‘[ L= D%
y(0, 1) = y(1, 1) FOQEN N 4 2
y(x, 0) = x{1 —x); D{x‘gj“ <
Y0, 1y = 0.0 < TN P™ 0
n X of
b) Prove that solution Gf Dlrrchlxﬁobleméstable

A

a) Solve the Dirichlet pr:}blengior a circle.
b) Solve the heat.conduction pmbigr}m a ff“ e e rod,

,;, 6.., Unlt—llvl\%?‘\‘

a) Transform the Doundary value problem 3—5‘%’ +Ry'= U yv(0)=0,y(/)=0toan

integral equation. ;
b) ‘Show that the characteristic function of the sym'me'tric Kernel corresponding
to distinct charaeteristic numbers are cr‘thogonal
a) Usmg Green'’s function, solve the hc:undary value problem
y"+xy=1,y(0) =0, y(/) =1.
b) Showthatany solution oftheintegralequation y () = lJ.[: (1-3xy )y (&)dE+F(x)

can be expressed as the sum of F(x) and some linear combination of the
charactenstic functions.

a) Show that the integral equation y( x)—1+ j sin(x + &)y (&)dE possess
infinitely many solution.

b) Find the Resolvent Kernel for the Kernel k(x, £) = xe5 in the interval [- 1, 1].




