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Section A
Section A contains 08 short answer type questions of 5 marks each. Students are
required to answer 4 questions only. Answers of short answer type questions
should be 250 words approximately.
ܪᇱ = 2݊ ܪିଵ ሺݔሻ
ܪ ሺ−ݔሻ = ሺ−1ሻ ܪ ሺݔሻ
2- Solve differential equation
1- Show that
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− ሺ1 − ܿݔݐሻ ݁ = ݕ௫ ܵ݅݊ ݔ

3- Find the eigen values and eigen vectors of
ܿ ߠݏ−ߠ݊݅ݏ
 =ܣቂ
ቃ
 ߠ݊݅ݏcos ߠ
4- By using Laplace transformation solve the differential equation
ܻ ᇱᇱ ሺݐሻ + 9ݕሺݐሻ = cos 2 ݐif ܻሺሻ = 1 and ܻ ቀ ቁ = −1
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5- Define Christoffel symbols.
6- Define Generalized coordinate and D’Alembert principle.

7- Show that the transformation
ܳ = log൫1 + ඥ ݍcos ൯

ܲ = 2ඥݍ൫1 + ඥ ݍcos ൯ sin 
is canonical. Find the generating function ܨሺ, ܳሻ
8- Define the shift operators E and ି ܧଵ , and difference operators ∆
and ∇.

Section B
Section B contains 04 long answers type question of 10 marks each
and students are required to answers 02 questions only.
1- Discuss the Legendre polynomial ܲ ሺݔሻ, generating function,
Rodrigue’s formula and recurrence formula for ܲ ሺݔሻ.
2- Derive Hamilton’s equation of motion and give its physical
significance. Define cyclic coordinates and discuss its
applications.
3- Obtain Hamilton Jacobi equation and its physical significance.
Solve harmonic oscillator problem by Hamilton Jacobi method.
4- Explain Runge’s formula and Runge- Kutta formula.
Apply Runge- Kutta method (forth order), to find an
approximate value of y when x=0.2, given that
and  = ݕ1 when  = ݔ0.
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