FD-763

M.A./M.Sc. 4th Semester
Examination, May-June 2022

MATHEMATICS
Paper - 11

Partial Differential Equations and Mechanics

Time : Three Hours] [Maximum Marks : 80

Note : Answer any two parts from each question. All
questions carry equal marks.

Unit-1

1. (a) State and prove characteristic ODE.
(b) State and prove Lax-Oleinik formula.

(c) State and prove convex duality of
Hamilton and Lagrangian.
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Unit-I1
Derive Barenblatt’s solution of porous

medium equation.

Prove that for Fourier Transform

—

(@) D%= (iy)a U

(i) (u *V)A = (27‘5)E uv

Write short notes on Hodograph and
Legendre Transform.

Unit-11I

Write about the following :
(i) Singular perturbations
(if) Geometric optics

State and prove Cauchy-Kovalevskaya
theorem.

Write about the following :
(i) Homogenations

(if) Stationary phase for the wave equation

Unit-IV

State and prove Whittaker equation.
State and prove Lee Hwa Chung theorem.

State and prove Hamilton principle for
conservative system.
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Unit-V

5. (a) Prove that the Lagrange Bracket is
mvariant under canonical transformation.

(b) Prove that :
@ [qj’ pk]zsjk
(iM) [qj, qk] =0 for Poisson Bracket

(c¢) Prove that:

2{14], u; } [ul, ]

for Lagranglan and Poisson Brackets.
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