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Partial Differential Equations and
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This question paper contains three seclions as
under :
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SECTION - A
1 () Write Lipschitz condition for a function
flx, ¥).

(i) Examine the nature of the equation

2 32 2
: ':_Izi - E—; +4u=0
Eh;

(iii) Write Laplace's equation in polar
coordinates.

(iv) Write heat equation in three
dimension.

(v) Find M.I. of a rod of length 2a and
mass m about a liné through its edge
perpendicular to its length.

(vi) State D'Alembert's principle-

(vii) Define Holonomic system.

(viil) Explain gcnera].ized coordinates.

(ix) Define "Functional”.

(x) Define Geodesic.
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SISCI'ION - B
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UNIT - 1I

4 Kxplain D'Alembert's solution for one

dimensional wave cquation

5 Solve the differential equation
v 1av | AV

' LA . I8 @i
ol r or el st

(1) Vs finite when p 50

Gi)y V= Z(.’H cos (M) on r =u
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UNIT - 111

Find the M.I. of truncated cone about its

6 Es i
«is, the radii of 1t8 ends being a and b.

a
(a> b)-

1/ A rough uniform board of mass m and
Jength 2a, rests On & smooth horizontal
plane and a man of.mass M walks on it from

one end to other. Find the distance through

which the board moves in this time.

UNIT - IV

Define Lagrangian function. When the
Lagrangian function has the form

2
L=é’qu - ql—f}k show that the

generalized acceleration 1s zero.

9 / Derive Hamilton's Canonical equations of
motion.
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UNIT - V

10 Find the path on which a particle, in the
absence of friction, will slide from one fixed
point to another point in the shortest time
under the action of gravity.

1\1/ Find the extremal for the functional

f 2
f—l—”—— dx, y(1)=0, y(2)=1

X
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SECTION -C

y(a) Examine the existence and uniqueness
' of the solution of the following

equation.

d
-y yy=-1
dx

(b) Solve

ou Ou
4—4+"=3y: Y)=de ¥ -~
f u; u(0,y)=4e e )
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A untform semiCircular are of mass m
and radins a8 fixed at e ond points
in the same vertical line, and s
rotating with constant angular veloaity

". Hh"\’; 1hﬂ‘ Tl“"_ h“nz"nt“] 'lh-ru_r;t an
'-(g +wea

the upper end is ’"l x )

pescribe three Eulerian angles, when
a body can rotate freely about a fixed

point.
Define Hamilton's principle. Use

Hamilton's equations to find the
equations of motion of a projectile

in space.
State and prove principle of least

action.
Show that Geodesics on a planc are

straight lines.
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