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Bysosoin o MATHEMATICS

» (Honours Core)

! Paper MAT—HC 6026

! ( i’drtial- D_ifferential Equation_s )
. Full Marks.: 60 ...

' Time Three hours

" The figures in the margin indzcate
full marks for the questions.

Answer the followmg as dlrected 1x7=7
; () Which of the followmg methods can be
‘used to construct a first-order partial
d1fferent1a1 equatlon ?

By dlfferentlatmg a given function
with respect to multiple
.independent variables

By ‘eliminating one or more
arbitrary constants from a given
‘relation’

.Contd.



fu
tegrating & given i
© BY integ to the depe dent

with re spect
variable

e of the above

Non
@ (Choose the correct answery);

characteristic strip

) Along every ;
i equation ¥ (%Y 2 P q) = 0, the
function F (x Y2 P4 q) is

(Fill in the

Charpit’s method can be apphed t
linear and nonlinear first-order p.

differential equations.
(State True o

(iii)

(iv) What is the primary goa‘
transforming a first-order line
into its canonical form ? 3

(a) To simplify the equation and
it easier to solve, often us-
characteristic curves

() To eliminate the need fi
method of characteristics

() To ensure the equation h S
one variable

BO1 '
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5 ,,(d) To convert -the, equation into a
(i e second-order PDE.
i Yo soddg i (Choose ‘the 'correct answer)

i i 1 3 L35}

o) In the method of separatxon of Vanables, ’
“'we  assumie a solutlon ‘of'the form
ek “u(x, y)X(x)Y(y) leading to two
VHE S ODEs. The constant 4 that arises from
. separatmn is known. as the '
constant. .  (Fillin the blank) :

)
Y

Fanee s p
-1 2051 91 i4)

h1ch the; followmg is a

charactenstnc of a hyperbohc second-
' part1al dlfferentlal

order llni

o ylio T
O equatmn? -
Y (a)IE describes’ steady-state”
aitloisnll "w,',.phenomena ”, ol aisiB
giivios 3ot wniisly RS L
{aisnens ) f_,It de,_ cnbes Systerris“ in”
equ111br1um enrols S

It ;models wave propagatlon i

‘5 i e P RER TS .
o ek (d) It 'has'a" solutmn that does not

! ichange over time =
L eurve (ChoggeA the correct answer)

BO1FS 0111 3. - Contd.. ;,



(vii) The general solution of a linear second-
order partial differential equation with
constant coefficients is the sum of the

(the solution to the
corresponding homogeneous equation)
and the particular.integral (a solution
to the non-homogeneous equation).

(lel in the blank)

Answer in short: TEDdE Ry 2x4=8

(i) Define first-order quasi—liheaf and semi-
linear partial differential equations‘;

(i) Construct the f1rst order partlal
' differential equation for the family of
surfaces defined by z ='x2+y2+xy+C,
where Cis a constant.

(iii) State the basic idea'behind Cauchy’s
method of characteristics for solving
nonlinear ﬁrst-order part1a1 differential
equations.

(iv) Determine whether the following
equation is parabolic, elliptic or
hyperbolic.

U, +x%u,, =0

vy

BO1FS 0111 4 LI 29108

3. Answer any three' 5 5x3=15
(i) Find the 1ntegral surface of the equation
(y +z)p y(x2+z)q (x2 -y?)z
whlch contams' the ‘st 1ght ‘line
x+y=0, z DIl 2idosen v

(i) |\ Define: the concept;of. ! general integral’
of a first- order nonhnear partial
“differential’ equatmn Explain ‘it for the

equatlon iz4 (1 +pitg u)

oy

.{__,

(uz) Reduce to canomcal form and find the
general soluuon of Ry =y

(iv) Apply Vu=v and v(xy)=71(x)+g(v)
to solve the equatlon

-uo, [" S,),‘

[T !

reduce themequatlon B

Uy +(2cosecy)u +(cosec2y)uyy =0

i “'torthe canonlcal formutimrorad (0

70 ailoda Stlodracgyd rj% Etelads
i Answer. the followmg 1

DolIsyns

1)) [rFindraicomplete: 1ntegral of the equat10n

(P +q )x ‘pz  and- deduce the
' solutlon wh1ch passes through the
curve x=0,z2=4y.

BO1FS 0111 5 1} Contd. o8



Or

Solve - L

(rtx) + (a3 +(Ps +x)2 =3 (1 + 2+ %)

by Jacobi’s method. ., .

(i) - Apply the method of separation of

variables u(x,y)= £ (x)g(y) to solve

the equatlon Y22 ¥ x2u2 (xyu)

u (x, O)»=43ex'p (T) v Imyagsn

Or A
Apply y—lnu and then ;
v’(x, y)=f(x)+_gr(y) to solve the

equatlon x"’u2 F y"zu2 (xyu)

(iii) Determme the reglon in Wthh the given
equation is hyperbolic, parabolic, or

elliptic, and transform the equation in -

the respective region to canonical form.
(a) u + xyuyy ot O :

M(b) U + Uy yy=ﬂ0’

BO1FS 0111 6

Or

Find the general solutions of the
following equations :

(a) xzyxx +2XYUyy + YUy, =0

(b) 3u +10u,, +3u,, =0

BO1FS 0111 7 4000




