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Answer Question No.1 which is compulsory and any five from the rest.
The figures in the right hand margin indicate marks.

Q1 Answer the following questions: (2 x 10)
a) Write the definition of boundary value problem and Strum-Liouville problem.

b) Show that the set of functions ¢, (x) = sinnx, n=1,234,..... on [0,m]with
respect to the weight function 1 on [0,®]is orthogonal.

c) show that Green’s function is symmetric in nature.

d) Find the partial differential equation from the equation z= ™ f(x,v) .
e) Find the solution of Clairaut equation z=px+qv+fipqg).

f) Write the kind of solution of the homogenous linear reducible partial
differential equation with constant coefficients F(p,p’)z =o0.

g) Find the particular integral of (D? — D)z = e¥, where z = z(x. y)
h) Using direct integration method to find the solution of% = xyu,

u=u{x,v).

i) Test for elliptic, parabolic and hyperbolic condition of the differential equation
u, = 4u,, ,whereu = ulx,t).

j) Write the subsidiary equations of Monge’s method for the partial differential
equation

iy e — T a, --—HM —_ _agiu ¥’ - — v
Br +554+ Tt =V, where r= 3 5= amay’ £E= o and u = ulx, v}
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Q2 a) Solve the boundary value problem (5)

v +4y=f(x) ,v(0)=0andy'(x)=0 using appropriate Green’s
function where f(x) = x*.

b) Find the Eigen values and Eigen functions of the following Sturm-Liuville problem (5)
i t i ,E;vz;'! u.“r ! =;'! ] e ?r m =
d‘w(xd’x} +-y 0 ,v(1)=0 andy(e™) =0

Q3 a) Verify that the differential equation (5)
2yzdx — 2xzdy — (x* + v*){(z— 1)dz =0 is integrable and then find the
solution.
b . . . dx _ dy — dz 5
) Solve the differential equation vy h s -voe Sl oe- e (8)
Q4 a) If oy, (x)andy, (x}are eigen functions of the Sturm-Liouville problem (5)

corresponding to the distinct Eigen values A,, and 4, respectively, then prove
that they are orthogonal with respect to the weight function y(x).

b) Find the complete integral of the differential equation £ (x,p}=Ff(v.q) (5)

a 8 )
where p == ,q = é and z = z(x, v).

Q5 a) Findthe general solution of the partial differential equation (5)

) ' dz a
EXpP — Vg = yg - xg, where p= e g = a—i and z = z(x,y}.

b) Find the complete integral of the equation (5)
(pE — qgj}* =gz by C“hm*pittg method.
Q6 a) Prove that If two functions u(x,y) and v(x,y) satisfy the relation BE%:Z =0, then (5)
there exists between them a relation F(u,v)=0,not involving x or y explicitly.
b) Find the general solution of (D + DD '+ D+ D' + 1)z = e *(x* +y7). (5)

Q7 a) |f {a,D0+b,D +¢c,) . {fora,+ 0} is a factor of F(p,p") and if ¢(x,¥) and (5)

(x, v )are arbitrary functions , then show that

E_‘?Trx{x@,(wa —a,¥) + ¥, (b.x —a,y)} is a solution of F(D,D ")z =0, where z
=2(X,y).

http://www .bputonline.com



http://www.bputonline.com

b) Solve the differential equation (5)

(x:D: — xyDD — 2y’D" +xD — Z}FD')z = Eni .

Q8 a) Using product method solve z;“ - Z;“ = 0 ,where u= u(x,y). (5)
b) Using Monge’s method solve the partial differential equation (5)
2 2 2_0,_'9:” _E':u _E'zu nd w =
xr+ 2xys+yt=0,r= axﬂ’s_?ay’t_ o andu= ul(x, v).
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