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The figures in the margin indicate full marks
for the questions

SECTION—A

1. Answer any ten of the following questions :
2x10=20

(a) Find a partial differential equation by
eliminating a and b from the function

z=ax+by+a? +b?

(b) Form a partial differential equation by
eliminating the arbitrary function f
from the relation z=x+y+ f (xy).
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(2)
(c) Solve the equation
92z -0
dxoy
(d) Find the general solution of the partial
differential equation
2
9z _5,-0
oy?
(e} Solve by the method of separation of
variables
a_z. + _a_E = 0
ox dy
() Find the canonical form of the partial
differential equation ’
2 9z +3 L +8z=0
dx dy
(g) Solve by usihg Lagrange’s method
a £+k =z
dx dy
(h) What is an integral surface?
(i) Solve :
(D% -5DD’ +6D"?)z=0
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(3)

() Find the particular integral of the

partial differential equation
(D? +D"?)z=3002x+y)
(k) Find the characteristics of the partial
differential equation
2 2 2
d Z.5 0“2z +63 Z_o
ox2  oxdy  Jy?

() Describe the classification of second-
order linear partial differential equation.

(m) Write down the initial boundary value
problem of one-dimensional heat
conduction equation.

(n) Write down the initial boundary value
problem of one-dimensional wave
equation. A

(o) Find the eigenvalues of the differential
equation

2
i—%-kzy =0
dx

() Find the particular integral of the

partial differential equation
2 ’ 2 3
(D +DD’-2D"“)z=(2x +y)2

(g9 Define a differential operator.
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(4)

() What is the normal form of a
homogeneous system of linear ordinary
differential equation?

(s) Solva the differential equation

E-{-lx:et
dt t

() What is the matrix form of a system
of nonhomogeneous system of linear
ordinary differential equation?

SECTION—B

Answer any five questions

Solve the following partial differential

2'
equations : 3+3=6
(i) g—z+2yz=ysinx
2
@ 22._92_,
dxdy Jy
3. Form a partiél ‘differential equation by
eliminating arbitrary function ¢ from the
function ¢(x? +y? + 22, 2% -2xy) = 0. 6
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(5)

4. Find the solution of the following partial
differential equation using separation of
variable method : 3+3=6

. 0z ,6 0z
2x—+—=0
0 2x oy
() x2Z+3y%Z -0
ox dy

5. Find the integral surface of the linear partial

differential equation
2 0z 2 0z 2 2
x(y“ +2—=- +2z—=(x“-
v )ax y(x z)ay x* -y“)z
which contains the straightline x+y=0,z=1. 6
6. Find the canonical form of the partial
differential equation
3%z = x2 9%z
ox2 ay2
and hence solve it. - 6
7. Solve the following partial differential
equations : 3+3=6
() (D?+2DD’+D’'?)z=e?**3¥
(i) (D2 -4DD’+D’?)z=16log (x +2y)
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8. Derive the heat conduction equation in a bar. 6

9. Solve the following initial boundary value
problem of one-dimensional wave equation
by the method of separation of variables : 6
2 2
a—:'=c2-a—£, O<x<l, O<t<oo
ot x> .
ou
ulx, 0)= f(x); Et_(x’ 0)=g(x), 0<x<l

u©, ) =u(l, §=0

10. Solve for x and y : : 6
£+2.@—2x+2y=3e‘
dt dt .
3E+§E+2x+y=4e2t
dt dt

11. Solve the following systems of ordinary
differential equations : 3+3=6
dx  dy

] E+E—2y=2cost—7sint

dx

_-@+2x=4cost-—3sint
dt dt

o dx t. dy t
ll — — = =
(i) gt TX=yres ry=x+e

* % %k
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