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MATHEMATICS
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(Partial Differential Equations and

Mechanics)
Time Allowed : Three Hours
Maximum Marks : 100
This question paper contains rﬁree
sections as under :
Section-Al | Max. Marks-10
This section contains one compulsory question
with 10 parts, having 2 parts from each unit, short
answer in 20 words for each part. All questions carry

gguﬂf marks.

] 653 1 [Cﬁntd.. -

Section-B Max. Mar *"“

f T jl . ..'il-t,'ﬂ
I"‘f}, f!-q !a" jl‘ '“.i'

5 questions (380

'clin -
K One question from cach unit. All

Questiong carry equal Mmarkg

Section. C

Max. Marks-40
This srerlinn rontaing 4 d;-xrnp!n' h'pt' Qquestions
(Questione may hape sub-diisinng, covering all unitx
but nat mor, than nne Guestion from pgep unit. Answer

shans (500 4 oreds v

vqual marky

any two que

hi Al questions carry

Section A

L v Find the envelope of the fumily of spheres

of unit radius with centres on x.axix.
‘w10 Define Lipschitz constant,

i’ Write two-dimensional wave equation in
v

Pﬂlar ronrdinat sk
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_g.») Write three-dimensional diffusion equation

m Cartesian coordinates.

i./{}‘J) Define principal axes.

(}Ji) Define moment of inertia.
Avii) Define generalized coordinates.

(viti) Define conservative or non-conservative

dynamical systems with an example.
(ix) Define an isoperimetric problem.

(x) Define an Euler-Lagrange differential

equation for an extremal.
Section B

UNIT-I

9 Find the complete integral of the equation

Z? = pgxy -

1653 3 [Contd....

Oor o

3. Solve the Cauchy’s problem for 2p+q=1, whe
" n

initial data curve ig T, =q

Yo=1 2z=p/2 :
0<n<l.
UNIT.I1
@
4, By separating the variables, show that the one
dimensional wave equation :
0% .18
ox? " ¢ g
has solution of the form A expltinx + inct) where
A and n are constants.
Or
5.

Obtain a solution of Laplace’s equation in
rectangular Cartesian coordinates (x, ¥, 2) by

the method of separation of variables.
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UNIT-1I o

'3

9. When the Lagrangian function has the form :
A sohid hom :
PBENeous cone of height & and vertical ; —
angle 2u, oscil ' el o
, DBC " .
‘lates about a horizontal axis through '
: show that the generalized acceleration is zero.
s vertex, S .
¢X. Show that the length of the simple
‘ } UNIT-V
equivalent pendulum 15 204 tania
H =
_ 10. On what curves can the functional :
(r 1
I[y(x)l = ‘[ (P +12xy} dx
. .
7. If A and B be the moments of inertin of o uniform
y(0)=0, y(1)=1
lomina about two perpendiculnr nxes OX and
be extremized ?
OY, lying in ats plane, and F be the product
Or
of inertin of the lumina nbout these hines, show
11. Show that the curve of shortest distance on a
that the principal moments ut O are equal to
right circular cylinder is a helix.
1
=slA+Bz J(A-BF-4F:
2 ¥ I Section C
UNIT-IV 12. Reduce the following equation to canonical form
8. Define Hamiltonian function. Prove that %}.!. ¢H and hence solve it :
t ot’
where H is the Hamiltonian function. NELI) (r-s}-.-xp—yq =l
16583
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13. Solve the two-dimensinnal

Fy
5“*‘?

(7] "5#
h !-

by the method

of separation of variables subject

to the conditiong -

@) ¥ = 0 when x =
(i) y = @ when x =
(Lif) %?Eﬁ when ¢ = 0 apd
%#-:r OD<xclt®
(iv) Y= E,I'k (0 - x) ‘—2-‘.1‘*'{ when ¢ = ),

14. A rod, of length 2a, is suspended by a string,

of length I, attached to one end; if the string

and rod revolve about the vertical with uniform

angular velocity and their inclinations to the

vertical be 8 and o respectively, show that -

3l(tan¢ - tan@)sing = (4tanf - 3tané) asing
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wave equation - 15.

t
Find the closed convex curve of length L tha

encloses the greatest possible area.
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