Total No. of Printed Pages—7 |
4 SEM FYUGP MTHC4D , -

2025

( June )

MATHEMATICS
( Core )

Paper : MTHC4D

( PDE and System of ODE )

Full Marks : 60
Time : 2 hours

The figures in the margin indicate full marks
for the questions

iz 9z
1. (a) a—2+a_=o T SRS WP W
X Yy
ferm | :
2
Write the degree of the PDE a_; + e =01
ox? dy
(b) y’p-xyq=x(z-2y NG ANeR
TR AR o4 | 1
Write the Lagrange’s auxiliary equation
for yzp— xyq = x(z-2y).

(c) @ART TP wel INFI[ el for | 1
Define linear partial differential
equation.
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(2)

(d) W 9 (R @ @bR) -

2. (a)

(b)

- P25/1395

Solve (any one) :
() yzp+zxq=xy
(i) z(x+yp+z(x-yq=x2+y?

Charpitd *&fe@ p=(z+qy?  RINER
o S Tfered |

Find the complete integral of the
equation p=(z+qy) 2 by Charpit’s
method.

%24/ Or

Tferaq |

Find the -complete integral of
P3x3(py + Py)+x; + x5 =0.

BT I I R ST Tfered |

Reduce the equation

to canonical form and obtain the general
solution.
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3. (a)

(b)

()

(3)

. 72«1/ Or
ou Ju

=4222=0, uQy=4e% A<l
gx . dy

STPTICOR B 9 Moo JNLE 4 |
Solve the initial value problem
ou  ,du

= 422"=0,ul0,y =4e~%¥
= 6y .

by the method of separation of variables.

Rr+Ss+Tt+ f(x4 2 pg =0 NFIGR
SR CZEN 5 o1 | 1

Write the condition when the equation
Rr+Ss+Tt+ f(x y, 3 p,q) =0 is parabolic.

Fu %

— + X— =0 WFIH fTge A1 |

ox dy? 2
2 2

Classify the equation _u_+x2_u_ =
dx’ oy

2 2 2

“u @ 0“u = o“u = = 5

9x? dxdy ay2

@AM TS Z 4T | 5

Reduce the equation
a%u a%u . %u
dx2 0y 9y?

to canonical form.
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JERE g )
(4)
{1/ Or
AN 390 (solve) :
pt+tr+s=1
(d) GG SR ANFIT Sereay | 7
Derive one-dimensional wave equation.
o<1/ Or
5F AR EfS Al IR GFEGE ©
AT S 1 |
Solve one-dimensional heat equation by
the method of separation of variables.
4. (o) R-TGF OF ANFI SRS T2 fo7<7 | 1

Write the general form of two-
dimensional wave equation.

(b) BT XIAT AF(S AN FR AA T 6

2
9u_,0u_ou_,
ox2 dx dy

2
Solve _8_u_28_u_31£=0 using the
ox? dx Jdy

method of separation of variable.
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5. (a)

(b)

(S)

%<1/ Or

N4 F41 (Solve) :

az_u = kQ(éﬁ) :
9x2 at )
@fST /when

L3

w0, 1) =u(l?) =0, u(x,0) = sin “Tx

BoIE 29 A AR TIFE  ANFIR (AR
TR TuzIq fore | 1

Write an example of linear system of
ODE with variable coefficient.

3 2

AR X K % RSO S
dt3 di° gt

FAFIUOT AN I IE LI TSI
FoRES 97 | 3

Transform  the linear differential
equation
3 2
L
@& e Ut
into system of first-order differential
equation.
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(6)

g 5241/ Or

2%+6%+7y=t T FORE TS

foran |
Write the equation 2 ax +6 dy +7y =t
dt dt

into normal form.

(c) @ (Let) Ly =2D+1, L, =D? +1, f(f) =t3
3'® (where) D = %, @4eq @ (show that)

LiLyf =LyLif. ; 4
241/ Or

DK _gy-3y, Wooxiys S we
dt dt

SRR AREES ToN Teied |

Find the characteristic roots of the equation
associated in the solution of

dx dy
—=6x-3y, —=2x+
dt 4 dt -

6. (a) SRERT &S I 9| 5

Describe Euler’s method.
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(b)
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(7))

%241/ Or
%=x+y, Y0) =17 03 SWHEGR NIE
T FEACHNR AL 01 SHF T+ fAefa w47 |

Find first two approximations of the
function that approximate the exact
solution of the equation -

dy
Zox+y, y0) =1
z Y, YO

i"_=5x—2y, gﬂ=4x—y, SRIFIRT e
dt dt

ST Sferean |

Find the general solution of the linear
system of equations

dy

—— 4
dt 4

dx
— =5x -2y,
dt -

52«1/ Or

TCI0T &S IR IR Tog FNFIIT R
ST Sfered

Using operator method, find the general
solution of the following equations :

ix—+@—x—3y=et
dt dt
Dopdl it 5

dt dt

* %k %k
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