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MATHEMATICS
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( PDE and Systems of ODE )

Full Marks : 60
Pass Marks : 24

Time : 3 hours

The figures in the margin indicate ﬁ.tll marks
for the questions- =

1. Choose the correct answer (any five) : 1x5=5

(a) The general form of a first-order quasi-
linear partial differential equation is

(1) alx, ylu, +b(x, yjuy = clx, y, u)
(it) alx, ylu, + b(x, Yluy +c(x, yju = d(x, y)
- (1) alx, y, uu, + b(x, y, uu, =c(x, y, u)
(iv) alx, Yz +b(x, yju = c(x, y, u)
(b) A partial differential equation can be
formed by
(i) eliminating arbitrary constant only

(ii) eliminating arbitrary constant and
arbitrary function
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(-2

(@i7) eliminati
unction on]
y

(iv) integrating the given

curves family " of

(c)

(lll} uaa + uBB =0

(W) gy +uy, =0

(d) The equation 4 _ .2
where ¢ x 0, is knév;nc ag‘xx +uy,)=0,
(i) wave equation
(i) Laplace’s equation
(i) heat equation

iv, i .
(iv) Poisson’s equation

(e) If the s
ystem of two linear di
] - diffe i
€quations in two unknown func(:;:r?: a]

dx _
ar = altx+aptly+ /()

ay _
ar - Ge1lt)x +ax(tly + Fy(t)
is to be homogeneous, then

() Fi(t)< Fy(t), v ¢
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(h)
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(ii)  Fy(t) = Fy(t)=k,k#0,71
(iii) Fy(t)> Fy(t), ¥ t
(iv) Fi(t)= F,(t)=0,v1
Which of the following is a mnon-
homogeneous wave equation?
(i) uy = cu,,, ¢#0
(i) Uy = CPUee +HIXT), €7 0
(ifi) Uy + o =0 '
(iv) us= Py, c#0
Which of the following does not come
under partial differential equations?
(i) Laplace’s equation
(ii) One-dimensional wave equation
(iii) Heat equation

(iv) Equations of motion

Two solutions
x = filt) x = fa(t)
y=alt) y = ga(t)
of a homogeneous linear system of two
differential equations in two unknown

functions x and Yy are linearly
independent on an .interval [a, b] if

() filt)f2(t) - gr(t)ga(t) = 0, ¥ € la, b]

an
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(1) .fl(t)gxft)—let)gz(t)¢0, Vitelg
---’ a’ b
(iit) fx(t)ngt)‘fz(t)glft) 0, v ¢ €| ]
’ Qa, b]

(iv) Sillg2(0) + f(t)gy (1) < 0 Vitel
s €la, b]

(@ i
) Which of the following g corr
ect?

(i) A hyperbo;
) olic e .
family of Charquatlon has one

acteristics, real

€quation phaq

istinct two

families of

is
i) 3
(i) 1
(iti) 4
(i) 2
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). Answer the following questions (any five) :
. 2x5=10

(@) Find the partial differential equation
arising from the surface

z = xy+ flx?+Y°)

Give geometrical interpretation of first-

(b)
order linear partial differential equation.

(o If Dis a differential operator with
respect to t, then find (D? +1)(3D +2)t>.

Show that the family of spheres
x2+y?+(z —c)? =n? satisfies the first-
order linear partial differential equation
yp—xq =0.

(d)

(e) Determine the regions in which the
equation Uy, + yQuyy=y is parabolic
and elliptic.

Write the normal form of a linear
system of n differential equations inn
unknown functions xj, X3, X3, --+s Xp-

(g) Transform the single linear differential

‘ equation
| d2x‘ dx
—+5—+x=0
a2 dt
into a system of first-order differential
equations.
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3. AnSWer ; {

th : ol

.e following questions (any five) : B

. .48

(@) Find th Skoune
1€ general solutio S

cquaken x2ux +y2uy = (Jl: ‘:J)lihe hnga!:

g ot

_ B,

/.\

u, +2uy =0, U(O, y) & 3e_2y

(c) Solve th
‘ e following syst,

: e :

by using operator m);thorg ?f Sadatons

&, dy
ar Tg X"3y=¢€

(d) Show that y =e* d =e
solutions of the n ot e o —
w, + u) 2 02" o c;::;imez .equation
. eir  sum
(e*+e ) is not a solution of this

equation,
(e) Derive
; one-di . / ;
in the form imensional heat equation
ou_ 2 o*u
0 ot ax2
Determine the i
equation e integral surface of the

2
Yy +upu, - y(x? + uuy, =(x? - y2)y

with the data x+y=0, u=1,
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(7))

Find the general solution of the

following system.of equations :

dx
o3
@ xX+Y

dy
= =4x+3
= = xSy

proximations of

the first three ap
ethod of

(h) Find
the solution by using the m
successive approximations in the

following initial-value problem

-.dy gy,
Y _ yiy?, yl0)=0
l y*, Uyl

(i) Find the solution of the initial-value
systems
u, +3uu, =V-% v, —cvx =0

with u(x, 0)=Xx and v(x,0)=x.

4. Answer the following quesnops (anyv‘_avci)o;(2=2o
(a) Find the characteristic equations and
characteristic curves, and then reduce
the equation
Uy +2Uyxy +3uyy +4Ux +5uy +U =g"
to canonical form. 2+1+7=10

' 24KB]37 ( Turn Over )



( 8 )

(b) Find the solution of -

Uyy —Uyy =1
u(x, 0) =sinx
Uy (x, 0)=x

(c) Applying the modified Euler method to

dy 2, .2
axii i ol

y(0)=1
approximate the values of the solution
yat x=0-1 and 0-2, using h=0-1.
Obtain the results to three figures after
the decimal point.

(d) Solve the initial boundary-value

problem
u, =ku,, , O<x<l, t>0
u(0,t)=0 : t>0
u(l,t)=0 ; t=>0
u(x, 0) = x(I - x), O<x<l

by using the method of separation of
variables. '
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