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(c)  Determine the  solution  of wave  equation of semi-
infinite string with free end for non- homogeneous

boundary value problem:

tttt-16tha-.0,     #=0,       t=0,
t`¢,0) -cos#'t`t(#,0) = 2'   # 2 o,
t`#(0, i) = 1 -i,  f = 0,

6.      (a)  Obtain the solution for a semi-infinite  string with
t                free   end':

t,tt-cat,#"     O<#<co,        t>o,
t`¢'0)='¢,'       Os#<co,
"c(#,0)-g¢)'       Os#,=co'
tJa,(0,£) -0,               Os f <co-

(b)  Determine the solution  of wave  equation for non-
homogeneous  boundary  value  problem  .of  semi-

infinite string with fixed  end:

t'tc-4t,##=0'     #=0,        £=0,
tt(#' 0) -IQg(.1 + #),  I 2 o

ttt(#'0) -1'  # a 0,
tt(0't) -t,        c 2.0.

(c)  Determine the solution of Cauchy prctblem for n.on-
homogeneous  wave  equation:          `

«cc-t`#-2,       #eR,       £=0,

with  initial  condition u(x, 0)  =  sin x,  ut(x, 0) =  x,

xeR.
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(a)  Define characteristic curves of a first order partial
differential  equation.  Find  the  partial  differential
equation arising from the two-parameter family of
curves  :

u -  ax  - by -  ab  =  0.

(b)  Determine  the  integral  surfaces  of the  equation:

x(y2  +  u)ux  -  y(x2  +  u)uy  =  (x2  -  y2)u;  with  the
data  x  +  y  =  0  and  u  =  1.
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(c)  Find the  solution  of the initial value  system:

ut -  2uux  =  v  -  X,

v, +  cvx  -  0,

u(x, 0)  =  x,  v(x, 0)  =  x.

2.      (a)  Reduce.the given equation into canonical form and
find  the  general  solution x :

ux  +  xuy  -  y.

(b)  Using v = 1n u  and v(x,y) = f(x) +  g(y),  solve the
equation,

X2ux2  +  y2uy2  =  u2.

(c)  Find a complete integral.of the following equation
by using  Charpit's  method :

z2  -  pqxy.

3.      (a)  Derive  the  three-dimensional  Laplace  equation:

#+#+#-o,
where  V  is  Gravi`tational  potential  at  any  point.

(b)  Determine  the  region  of the  following  equation,
and  transform  it  to  canonical  form:

X2uxx  -  2xyuxy  +  y2uyy  =  ex.

5849

(c)  Derive  the  equation  of traffic  flow :

#+#=o,
where p(x, t) is traffic density and q(x, t) is traffic
flow `at  alny  time  t.

4.      (a)  Find  the  gen-eral  solution  of the  equation:

yuxx  +  3yuxy  +  3ux  =  0,  y  ±  0.

(b)  Reduce the following ,equation into can6nical form :
uxx  -  2COSX  uxy  +  (1   +   cos2x)uyy  +  u  =   0.

(c)  Find  the  general  solution  of th.e  equation:
\

£+#-2#-ex+y

5.      (a)  Determine the solution of the initial-value problem
for an infinite string with initial condition:

t`tt-ttxa:=O,    #€R,        t>0,
tt(#,0) -sin3#,  # €  in,

'    tot(#,o) = cos3%,  # e  nR.

(b)  Find the solution of the initial-value problem for a.
semi-infinite string with fixed end:

t`tt - 16tt*x = 0'    0 < # < cO'  t > 0'
"(#,0)-sin#,        Os:#<cO'
t!c(#,a)=a:2,        osj;<co,

z'(0,i)-0,       Ost=CK,.

P.T.O.


