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(Answer Ten questions by choosing any two from each section. All questions carries equal marks.)

~ (Section-A)
Lk P2 +y2+2°,22 = 2x0) =0 oobe §F 7 en i F 1aed FESAF _1
(Formulate the partial differential équation by eliminating arbitrary function
F(x*+y* +2%,2* = 2xy) = 0.)
e Hozsf e o dn E60P6F F2y(z2-3)p+(2x~2)g = y(2x~3) 6L )

el 2= 0,x* +y* =2x.
(Find the equation of Integral surface of the partial differential equation
2y(z=3)p+(2x-z)q = y(2x~3) which passes through the circle z=0,x* + y* = 2%,
2/ FPDE (P’ +¢*)y=qz. £l FUFIFE Lo 3
(Use Charpit’s method to solve the PDE (p® +¢%)y =gz. )
(Section-B)

fp 3 (D’ =2D’D'~DD"” +2D%) =™ =oke § 17 4
(Solve the PDE(D* -2D*D'— DD'* +2D*) = ¢** )

53 -

2
SAp Cannonicald/—a-—:j———a—f =0ci- Iz 25
ax* dy

2 2
(Write the PDE 22—~ 92 _ 0in canonical form.)
ox* oy

S S r=2s+1=sinQx+3y) o § I oz 6




(Solve the PDE r ~2s +¢ = sin(2x + 3y).)

(Section-C)
By
-%bf'/{fﬁ';dej,: axz ay2 ﬁ)fr}l”f 1z N

u——)oasx——)oo(i)

u(x,0) =u(x,a)=0 (i)

2 2

(Find u(x, y) such that 5—2—[ +g—7;—l =0, satisfies the conditions
x y

(1. u—>0as x>
(i1). u(x,0)=u(x,a)=0)

S kene Laplace Uf 1 ik _8

(Obtain solution of Laplace’s equation in cylindrical polar coordinates.)

u(r,&):i(Anr"+ 5, )P"(cos(;’) 2 NEE S e 9

=sl-Laplace n=0 pr)
B (1) Qfg+_2__8__z_:_+182u+cot982u_o
-‘JZ U-CKJLegendre n ﬂ qu-;fJ’bJ’Karz 2 ar r agZ r2 892
. 2du 13 cot8 o
Obtain the solution of Laplace equation —_—t e — + =0, by the
( P 1 o' ror ri&® P 96° Y

o

method of separation of variables in the form u(r,&)zZ(A,,r”+ =2 )P,,(cos&).

r(n+l)

n=0

Where P, ( ,u) are Legendre’s polynomials.)
(Section-D)
SN & ey f(x,y) N7 2SS iyt = Ody&vé’ﬁe.‘gmﬂ”:ﬁ@ 241210
-5 31 tfl;fr:"’ S g Bl e Vg7 S poF x=0,x=q, y=0,y=b

(A thin rectangular plate whose surface is impervious to heat flow has at t=0 an
arbitrary distribution of temperature f (x, ¥)- It’s four edges x=0, x=a, y =0, y=b



P

are kept at zero temperature. Determine the temperature at a point of the plate as ¢
increases.)

-)fry""" J’Kavaeat Sl e 6 f 11

(Solve the heat (diffusion) equation in spherical polar coordinates.)

=—1;——,;,Os)c31,t 20 ol G $alielien z.f&*awé.;w%f -12

M';d)}ﬁj!'dj&r/?(f?)jwj
u(0,¢)=0=u(l,#) for 120,

(B0 =S (x), 1 (x.0)=g(x), 0<x<L.

(Solve the one dimensional wave equation using the Green’s function method

Fu_ 1o
oxt ¢ orr’
subject to the initial and boundary conditions
u(0,0)=0=u(l,t) for t>0,
u(x,0)=f(x), u (x,0)=g(x), 0<x<L

(Section-E)

0<x</, t20

)

73 Pt Compatible P= (8 +3)'5 4=+ 2=y -8l w2 13

(Show that the equations p = (x+ y)*; g =x" +2xy— y* are compatible and solve them.)
q b Y’ dq Xy =y p

2

Livigxy =1 iz F e f¥ evalid L 5x,y>0,xy>1 2 oz __1 =i _14

oxdy x+y
<«z=0,p= 2y
(x+y)
. . . . 0%z 1
(Find the solution, valid when x, y >0, xy >1 of the equation =———— such that
oxdy (x+y)

on the hyperbola xy =1. )

2 2
0u 18u+ 1§_Li=0 ohl-Laplace -15

,9 = 63 N, T T
%u(a ) f( ) é_gjl/ﬁ,]/()’farz +rar rar2
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2 2,
(Solve the Laplace’s equation — ou +l—aﬂ +—1- 0w

¥ oror rort

u(a,0)= f(8), where u is periodic in & with period 27 and u is bounded for » < a.

=0, subject to conditions

2 2
u(x, 1) ou_13%u s G ol Z16

N2 T2
;,/l/dw’ﬁ:f.:gt?';u@fé_f ..Jf(ffax c* or

-t/ 135 u(0,1) =0=u(a,t)

2

u 1 du
(Solve one dimensional wave equation — = -—2-—a~— Deduce the expression for u (x,)

1)y

satisfying the boundary conditions u (0,1)=0



