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5.      (a)  Eliminate  the  arbitrary  function  f from

z  -  x  +  y  +  f(xy),

and  obtain  the  partial  differential  equation.  Also

specify  the  order.

(b)  Find the general solution of the partial inferential
equation

yuy -  xux  -  1

(c)  Reduce  the  equation

yux +  uy -  x

into canonical form and obtain the general solution.

6.      (a)  Apply the method of separation ofvariable u(x, y)
=  f(x)  +  g(y)  to  solve  the  equation

uZ + u; = 1

(b)  Solve  the  Cauchy  problem

yux+xuy=o,      u(o,y)=e-y2

(c)  Classify  the partial  differential  equation

yuxx  -Xuyy  =   0,     x>0,     y>0.

Also, obtain the general solution by reducing it to

canonical  form.
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1.      (a)  Determine the  constant A  such that the  following

equation  is  exact,   and  solve  the  resulting  exact

equation ,

(g+¥)dx+(i-i)dy-o
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(b)  Solve the initial-value problem :

2x(y + 1)dx  -  (x2 + 1)dy = 0,  y(1) = -5

(c)  Solve  the  differential  equation

(2xy2 + y)dx  +  (2y3 -x)dy  =  0

2.      (a)  Find  the  orthogonal  trajectories  of the  family  of
ellipses having center at the origin,  a focus  at the

point  (c, 0),  and  semimajor  axis  of .length  2c.

(b)  In  a  certain  bacteria  culture  the  rate  of increase
in  the  number  of bacteria  is  proportional  to  the
number  present.

(i)  If the number triples in 5 hours, how many
will  be  present  in  10  hours?

(ii)  When will the number present be  10  times
the number initially present?

(c)  Show that e-X,  e3X and e4X are linearly independent
solutions  of the  differential  equation

#-6#+5¥+12y=o
Also,  write  the  general  solution.

3.      (a)  Using  the  method  of  undetermined  coefficients,
find the general solution of the differential equation

#-4¥+4y=x2e2x
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(b)  Solve the initial value problem

y„  -  y'  +  3y  -  0,    y(0)  -  6,  y'(0)  -  -7

(c)  Using the method of Variation of Parameters, find
the  general  solution  of the  differential  equation

y"  +  y'  -  6y  -  sin(2x)

4.      (a)  Find the general  solution oftbe given differential

equation

x2#+3x#-3y=4x

(b)  Write   the   general   solution   of  the   loth   order
homogenous differential equation whose auxiliary
equation has  the  following roots :

3,  3,  3,  -3,  5  +  i,  5  -i,  0,  0,  I  +  i,  1  -i.

Also,  verify  that  e2X  and  e3X  are  solutions  to  the

differential equation

#-5#+6y=o

(c)  Find  the  general  solution  of the  linear  system :

i+i-x=-2t
dtdt

±+±-3x-y-t2
dtdt
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