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SECTION - A 6 x5=30 Marks

1. Each Question will carry 5 Marks
2. Instruction: Select the correct option.

Q1 | The partial differential equation wu,,, +uu, + us =0 is COo1
A. Semi — Linear, homogeneous and third order
B. Linear, non-homogeneous and third order

C. Quasi Linear, homogeneous and second order
D. Nonlinear, homogeneous and third order

Q2 | The solution of the partial differential equation u,., + u,, = 0 is (are) CO2
A.u(x,y) = x> —y? B.u(x,y) = e*siny C. u(x,y) = 2xy D. None of these

Q3 | The characteristic curves of the equation xuy, — y?u,, = x*y* +x, x > 0 are COo3
A. Rectangular hyperbola  B. parabola C. circle D. None of these

Q4 | The PDE y?uy, — (x* — Duy, =01is CO4

A. Parabolicin {(x,y):x < 0}

B. Hyperbolicin {(x,y):y >0, x > 1}
C. Elliptic in R?

D. Parabolic in {(x,y):x > 0}

Q5 | Letu(x,t) be the solution to the initial value problem u;; = u,, for —co < x < oo, t > | CO4
0 with u(x,0) = sinx, u;(x,0) = cos x, then the value of u (g, g) is

V3 1 1
A. > B'E C'ﬁ D.1

Q6 The approximate values of x(1) and y(1) by using Picard’s first approximation method | CO4

for the solution of % =y+t, % = t — x? given that x(0)=2 and y(0)=1 are

A.35and25 B. 35and-25 C.-35and25 D.-3.5and-2.5, respectively.

SECTION-B 10 x 5 = 50 Marks
1. Each question will carry 10 marks
2. Instruction: Answer on a separate white sheet, upload the solution as image.

Q7 | Determine the general solution of the first order PDE x?u, + y?u, = (x +y) u. Co1

Q8 | Reduce the following equation to canonical form x? u,, + 2xy Uy + y? Uyy = 0. CO2




Q9

Determine the solution of the non-homogeneous partial differential equation

U, —u,, =1 withu(x,0) =sinx, u,(x,0)=x.

CO3

Q10

(@) Show that x=2e*, y=-3¢*, andx=e", y=e", are the solutions of the
homogeneous linear system % =5x+2y, 2—3{ =3x+4y,

(b) Show that the two solutions defined in part (a) are linearly independent on every

interval a <t <b,and write the general solution of the homogeneous system of part (a).

(c) Show that x=t+1, y=-5t—2,is a particular solution of the nonhomogeneous

dy

linear system % =5X+2y +5t, Py =3x+ 4y +17t, and write the general solution of

this system.

CO4

Q11

Using Runge-Kutta’s fourth order method, determine the approximate values of X

and y corresponding to t = 0.1 and t = 0.2 given that x(0) =1 and y(0) = —1 for

CO4

d d
Z=xy+t, 2=

Fri dt—yt+x.

Section - C
1. Each Question carries 20 Marks.
2. Instruction: Answer on a separate white sheet, upload the solution as image.

1 x 20 = 20 Marks

Q12

t > 0,with u(x,00=0, 0<x<oo, Uu(x0)=x% 0<x<oo, u/(0,t)=
OR
Determine the solution of initial boundary-value problem u, =4u,, 0<X

with u(x,0)=0, 0<x<1, u,(x,0)=x1-x),

Determine the solution of initial boundary-value problem u;; = 9 u,,, 0 <x < oo,

0<x<1 u(0,t)=0=u(l,t), t=>0.

COs3
0, t=0.

<1l t>0,




