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2025

Eliminate the arbitrary function F' from the given equation [8 Marks]
P25 =0
z oz
and find the corresponding partial differential equation.
Find a complete integral of the equation [10 Marks]
0z 0z
Pr+ ¢ty = 2,

pza, qza—y-

Find the general solution of the partial differential equation [15 Marks]

(4D* — 4DD' + D'*)z = 8log(x + 2y) + cos 2z cos y,

0 0
here D= —and D' = —.
where 5y a0 9y
Let u(x, t) be the solution of the wave equation [15 Marks]
O*u  0?u
W—@:()’ 0<I<7T, TL/>0,
Ju

with the initial conditions u(z,0) = sinx + sin 2z + sin3z, —(z,0) = 0,0 < x < 7,

ot
and the boundary condition (0, ¢) = u(w,t) = 0, ¢t > 0. Find the value of u(%, 7T>.

2024

Obtain the partial differential equation by eliminating the arbitrary function f from [8 Marks]
the equation
flr+y+z 22 +y*+22) =0.

Using Charpit’s method, find the complete integral of [10 Marks]

0z 0z
yq+3xp:2(z—y2p2), p=5 q:@.

Find the general solution of the partial differential equation [15 Marks]
[D?— (D")? —3D+3D']z = (1—2a)(1 —y) +e* + 2y,

where D = 8%7 and D' = 8%/
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10.

11.

12.

13.

14.

15.

Find the solution of the heat equation

ou_
ot 0x?’

under the boundary conditions (0, ¢) = 0 = u(m, t) and the initial condition

O<zxz<m t>0,

0
u(z,0) = T
2

Solve
10 .

Find the solution of
Uy — ully +u =0

for the initial values xo(s) = 0, yo(s) = s, up(s) = —2s. Does the solution break
down for any finite 2? Is the solution unique?
Solve
Ut — Ugpgy = 0, O<x<?2 t>0,
w(0,8) = u(2,8) =0,  wulz,0) = sing(%) . w(,0) =0,
Show that
f@,y,2,0,q) = P> + y°¢* =4 =0
and

9(377?%727]): (I) =qy —a= 07
where a is a constant, are compatible and hence solve f(z,y, z,p,q) = 0. Isita

complete integral?
2022

Equation of any cone with vertex at the point (a, b, ¢) is of the form

f<x—a7y—b> o
z—c z—c

Find the partial differential equation of the cone.

Verify that the equation
yz(y + z)dx + zz(x + z)dy + xy(x + y)dz = 0

is integrable and find its solution.

Find the system of equations for obtaining the general equation of surfaces
orthogonal to the family given by

w(z? +y? + 2%) = Cy?,

where (' is a parameter.

[15 Marks]

[8 Marks]

[15 Marks]

[10 Marks]

[15 Marks]

[8 Marks]

[8 Marks]

[10 Marks]
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16.

17.

18.

19.

20.

21.

22,

Find the solution of the partial differential equation

1 0z 0z

(2 2 _ o . - 2~ _ 2~
2—2(29 +q°) +(p—2x)(q—y); P=50 175

which passes through the z-axis, using Cauchy’s method of characteristics.
Find a complete integral of the partial differential equation

0z 0z
2 2 . _ — _
(p —q )$—pza b= or q= 8@/’

using Charpit’s method and hence deduce the solution which passes through the

curve x = 0, z° = 4y. 2021

Find the complete primitive of
dr —4s+t = 16log, (z + 2y),

r, s, t bear their usual meanings.
Find the orthogonal trajectory of the following family of curves:

Then sketch the two families to demonstrate whether they cut orthogonally.
Solve the following by Charpit’s method:

pry +pq+qy =yz, b==- 4= 5

Solve the following differential equation:

(y2 + 2% — 2%)p — 2ayq + 222 = 0,

Find the singular solution of
yp* —2zp+y = 0.

Also trace the graph.

[10 Marks]

[15 Marks]

[8 Marks]

[8 Marks]

[10 Marks]

[10 Marks]

[15 Marks]
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