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UNIT-V

(a) Delme potential function and find the condition that

any one par8meter family of sudace (x, y, z) = b
form a family ofequipotertial surfaca. 8

(b) Show that th€ solution of u(x, t) of P. D. E.

u,-ku,. :f(x, t), 0 < x < t, t> 0.

subject to cordition,

u(x,0):f(x),0(x3l
u (0, t): u (f, 0 = 0, I > 0,

isunique. 8

(c) Solve the partial di{Terential equation :

Du d2u

= = k - -: subiect to thu condition.d ex'
0 < r < /, t > 0,

u(0, t) = u(1, t) = 0, t > 0

and u(x,0):(x);0<xs l. 8

(d) tf O - O(y, 0, \y) is hamronic tunction , then prove
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UNIT- I

L (a) Prove that necessary and sufficient condition lor

integrability is [F. gl = 0. tl

(b) Find the complet€ illtcgral of the cquation

p,x + q'y = z, by Jacobi's method. lt

2. (c) Explain the lblto*ing rcrms :

(D Complete htegral.

(ii) Ocnoral Integral.

(iii) Singular Integal. ll

(d) Find the inregral surlace of 0rc differential equation

(x - y) p + (y - x z) q: z, passing through thc

"ir.L2= 
1,12 "y2:1. 8

t0

2.t 0 Y is also a harnooic ftrrctiona
I

a
tolhai

whcie, (y, 0, \r) a!€ thc spherical polar co-ordinates

and'a'is a constant. 8
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U^_IT-II

Prove thal every integlal surface is generated by
family of characterisl ic curves. 8

Reduce the equation u* - xzu* = 0 to a canonical

8

Solve the Cauchy problem for 2 z, - y z! = z for
the initial data curve € : xo = S, y" = Sr.z" - s,

l<s<2. 8

Rcduce the equation u- + 2xu,, + x2ut,y = 0 to a
canonical forms ard solve whercver possible.

8

UNIT-III

Find the solutior of $e vibrsrior of an infinite stsing.
'fhe initial conditions arc :

y (x,0) = f(x)

r(x,0)=g(x)
-co<x<.o;

where, (x) is initial grsition ofthe string and g(x) is
the initial velocity at point x. 8

Prove that for the equation :

v(x,y,c,p)= ru(J[x c)Iffi)

6. (c) State and pmve Green's theorem.

(d) Solve yi-c'? y,.= 0 0<x<l,t>0
Y(0't)=Y(l,D=0ond
y(x,0):x(l-x),0<x<1
yt(x,0):0, 0<x(1.

UNIT-IV

7. (a) Find the solution ofthe problem :

V, ltu=utr+ ur+ tuo6= 0,r<a,subjecttothe

bourdary condition u (a,0) = f(0). 8

(b) Let u (x, y) be harmonic in a bounded domain D

and conlinuous in D = D u B. Then prove that u
attains its maximum on the boundary B ofD. 8

(c) State and prove uniqueness thcorem for Laplace
equalior 8

(d) Find fie solution ofthe plobleh

\2u=u- + u, - 0, 0 <x <a- 0 <y < b
with boundary cohdirion given below,

u (x,0) = (x),0 < x < 4

8

3. (a)

(b)

4. (c)

(d)

5. (a)

(b)

8

8

L = t.I,, + f u - 0, theRiemann filnction is u(x,b)=0 ,
u(0,y)=0 ,
u(a,y):o ,

0<x<
o(y<
o<v(

a,

b,
b.

2

8 8
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