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1.     Write your Roll N6Ti;Eihe top immediately on receipt of this question paper.
2.     All the six questions are compulsory.
3.     Attempt any two parts from eacb question. Each part carries 7.5 marks.
4.     Use ofcalculatornot allowed.

I .(a) (i) Elininate the arhitrary function f from the equation
z = f(£2 + y2 + z2,z2 -2ay).

(ii)  Eliminate the constants tz and Z} from the equation
2z = (ae + y)2 + b.

a)  Show that how to solve, by Jacobi's method, a partial differential
equation of the type

f(x,#,%)-g(„@uau
ay , 8z

andillushatethemethodbyfindingacompleteintegraloftheequation

2x2y(£)2£=#2%+2y{g)2.

(c)(i)FindthegeneralsolulonofthepDE#2£+y2%=(#+y)z.

(ii)  Find the general integral of the partial differential equation pq = 1.

2.(a) Find the general integral of the partial differential equation

(x -y)y2p + ¢ -a:)a:2q = {3;2 + y2)z
throuch the curve  xz = c}3,y = o.

(b)  Find the equation of the system of surfaces which cut orthogonally the
cones of the system x2 + y2 + z2 = cxy.

(c)   Show that the equation z = p# + gy is compatible with any equation
f(#,y,z,p,q),=0thatishomogeneousiur,yandz.Solvecompletelythe
sin-ultaneous equations z = px + qy, 2xy(p2 + q2) = z(yp + xp).

23.(a)Solve     (2D2-5DD'+2D   }z= 240J~a;).

(b) Find the pardcular integral of the partial differential equation
',2

(D2 _ 2Dti + if a)z = ex+Zy .
(c) Find the general solution of the partial differential equation

@ -1)@ -D` + 1)z = 'Cor{£ + 2y).
4.(a)Solve              (%2D2_y2D'2-)z=ry.

(b) Solve byMonge's Method     jc2r + 2#37s + y2FO.

(c) Sofveusing Monge's Method    p£.-qs = q3.

7.5

7.5

7-5

7.5

7.5

7.5

P.T.O.



5417

5.{a)Usingseparationofvariables,showthattheone-dimensionalwaveequation

¥-±#, o<x=a,£=o
z(0, t) = 0,z(c[, c) = 0 for all €

has solution

Z¢.t)=Z{Arcos¥+Brsin¥}sfn¥
r

Where Ar's and Br's are constants.

®)Solvetheone-dimens.ionaldiffi]sionequation
a2©      188

5#=_kit, 0 < 8 < I,t > 0

a-(0,£)=O(I,£)=O      for   E2O
©{x,0. = f cxl            o <_8 <_Z

{c)FindtheD'AlembertsolndonoftheCauchyproblemforonedineusionalwave
equationgivenby       #=±#,  x€R,t>O

y=sinx,a=-_cosxatt=O,XER

6.(a)Determinethesolutionoftheinitialboundaryvalueproblem

#=16#,   o<%=co,C=o
t`(#'O) =.s!7l.#,       . 0-s.# <cO,
ttt(X-,0)=X2,        OS#<co,
t,(0,£)=0,     C20

(b)Determinethesolutionofthevibratingstringproblem

c2g-o"<*=,5     t=o

tt¢, 0) h(I - x)
I-a'

OS#Sa

.a.<_x<_I
ttc¢,0)=0,       OSx=Z,
tt(0,f) = 0,       i 2 0
t£(I,€) -0,        t 20

(c)Derivetheequationoftrafficflow

#+ c¢,£-o,
Where  p(x, t) is traffic deisi-ty, flow rate q  depends only on density, i.e.,
q= pvCp)aind     cto` =q'Cp.=v+PV'to.
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