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(S) DEGRE INOR DA AMINATITON,
APRIL 2024,

Second Semestor
E Mathematics — Core
PARTIAL DIFFER ENTIAL EQUATIONS
(For those who joined in July 2023 onwards)
;ne Three hours ~ Maximum : 75 marks
PARTA — (15 x1=15 marké)
| A'nswAer ALL the quéstiOIis.»

Choose the correct answer -

The Poisson equation ig
? & vy, =f (x, y z) |
L"iz(b) u |

9 L

b =.V.2(V}2u)=o‘

V2
Yty




If the -canonical form of the equation%
| , then the general solution canf,
immediately ascertained. |
(a) General (b) Simple
(¢) Original Solution (d) Zero °

If B? -4AC >0, the equation is of

i 3
. (a) Parabolic (b) Elliptic - 8
(9 Hyperbolic (d) None of the abovef|

'Determlne the solution of initial value problem,

u, —c’u,, =x, ux, 0), ut(x,_O)—B.

(@) wlx, t)=x+ (—1—

)sinxsinct

C % .
1 9

®) ulx, t)=3t+—2-xt

(c) u,(x, t)=t | 2
(d) ul(x,t)=cosxcosct +t) - _
Determine the solution of initial value p‘roblem‘?;:

U, —CQ;LH =x, u(x, O): x®, u, (x, 0)=

[ 4
(@) u (x, t)=cosxcosct+(—t—jj
c.) )

\ ¢

([ t
(b) w (x, t) =-cosct + (—D

\ | c

(©  ulx, t)=x3 +3c2xt? + xt

@) ula, t)'_'-‘- sinx cosct + x*t +-%—czt3
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1
@ u(x,f) =5

The D’Alembert solution has the form

[f(x +-ct) + f(x K ct)]

(b) u,; — k(ux_\_ + Uy +"u,z: -): 0
© ulx, t)= [f(x +ct)+ flo - ct)]

) | u(x,.t) = %[f(x + ct)f(x — ct)]

- The Lapalce transformati_on of 1/ \/Z is

S \s—a
T

() s—-a. | | (d)

The Laplace transformation of 1/ \/;; (]4 +2at )™ is

a

(b)

S—a

() s—a
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@hich one of the following is a pProperty of the
solutions to the Laplace equation : V2f=qg9

(a) The solution have neither maxima nor
~ minima anywhere except at the boundaries

() The solution are not separable in the
coordinates ‘

(¢) The solution are not continuous

(d) The solution are not dependent' on the
boundary condition

The Greens function is .

(a) Antisymmetric (b) Symmetric

(¢) Operators (@) Delta

Let us consider the differential equation
d’y y -
Ex?:, (x), y(O)zy(l):O if G(x,s) be the greens
function. Then which of the following is correct?

(a) G(x, s)= G(s, x) for all x and s |
| (b), G(x, s) = G(s, x) for some x and s

) G(z, 5) = ~G(s, x) for all xand s
() Glx, s)= —G(s; x) for ‘some xand s
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15, 'The

Dirne delta function is also known
. X

- <

(n) Impulse (b) Greens function
(¢) Unit Dirvac () Unit impluse
.

PART B — (5 x 4 = 20 marks) ]

Answer ALL questions, choosing either (a) or (b) :

16, (a)

(b)

17.

(b)

.."-".
s

. ‘0
Prove that the equation u,, +x“z_1.y‘,+0
elliptic.

Or

o

,
& I Sei kel Gl e A S ‘“s,"-‘m\“ﬂ‘

Explain hyperbola type 1n equatlon wl

constant co-efficient.
Determine the solution of the initial vah

“problem Wi —czu,m. =0, .‘ u(m O) sma‘

U, (x, O): XL . S | | j

|

Or |

Solve the initial - value robleﬁ
Uy ~N 81(,\,\, =0, u( O) sinx, iy ( 0)*

5762
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2
Solve 1, =C Uy, 0<x<1,1>0,

ulx, 0)=x(-2),  w(x0)=0, 0sxsl,
w0, t)=u(l, )=0, t>0.
Or

(b) Obtain the solution u, =4u,,, 0<x<1, t>0,
u(x, 0)=x2(1-x), 0<x,<1, u(0,£)=0,
u(l,t)=0,t>0. |

;19. (a) Determine the sohition Viu=0, 1‘<r<'2,

0<f<m, . '
u(l, 0)=sind, u(2,6)=0,0<0<7,

u(r, O)=O, u,'(r, ﬂ);O, 1<r<2.

; Or

1 O Solve Viu=0,1<r<2, 0<f<2rm,

u (1, 6)=sind, u,(2 60)=0, 050<27.

®. () Obtain the solution of Laplace equation

Viu=0, 0<7 <%, 0<0<2r,
u(r, 0+)=ulr, 27-)=0. '
Or

(b) Prove that %Q_ is discontinuous at (5, 77); n
I ’ n

particular ' :

lim__, ” ?_Q’_ds =1, C,: (x _5)2 4 (3’-77)2 2.

c.on _
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Answer ALL the questions, choosing either (a) or (b),

21.

®)

(a) Consider the current I (x,t) and the poteng

Classify the equations and reduce int

PART C — (5 x 8 = 40 marks)

v(, t) at a point x and t1me t of a unlfo

electric tlansmlssmn hne with resistance
inductance L, capamty C and leak
conductance G per unit length. Find t‘
equations for I and Vm the following cases

i) Lossless transmlssmn hne (R G O)

(i1) Ideal submarme cable (L=G= O)

(111) Heav181de S, dlstortlon less line —é—%——

Constant k.

| Or
canonical form.

(1) . yuxx—xy,yy :O’x>0,y>0,

(i) Ui = (sec‘*'x)u;y =0;

(i11). w, +6u ,+9u,, +3yu, = 0.
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22 (a) ‘SO].VG Xllyy — x‘Sl.l,‘_).y - O x#0, ( y) f(y)

F x” ‘

- on y—-—é——O for Q_SySO

ule, )= gly) on y+=-=4 for 2<y<4.
Or

(b)- Find the solution of the characteristics initial
yalue problem. | ~

3 * et e
Yol — YUy T Uy = 0,

| r
u(x, y)= f(x) on x+ y2 =

u(x,-y) g(x) on szzi—
)=2(@)-

State and prov
vibrating strmg problem

- (b) Find the tempe
length [, the face
temperature distr

sare'
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24.

25.

(a) State and prove mean value theorem.
Or
(b) Solve the Dirichilet problem.
| VziLz—Zy,O<x<1,O§y<l
u,(O, y.)=0, u(l, y)=0, 0<y<l

u(x,0)=0, u(x,1)=0, 0<x<1
(a) Solve the boundary value problem

— +,—7+k2u=0, r=>0, z>0,
r or\ or 0z :

lﬁ[ralz,) o
ou_ [0,r>a,z=0

0z |c,r<a,z=0,c= constant.
Or

(b) Prove that Greens function is éymmetric.
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