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The figures in the right hand side margin indicate full marks. 

Candidates are required to give their answers in their own words 

as far as practicable 

Unit-I 

1. Answer any three of the following:                                                              2×3=6 

a) Show that the characteristic roots of a skew Hermitian matrix are zero or pure imaginary 

numbers. 

b) Write down the first few terms in the Taylor series expansion of the function 𝑓𝑧   cosh 𝑧 

about 𝑧 = 𝜋𝑖. 

c) Find the Laurent series expansion of 
𝑧

 𝑧−1𝑧−2 
 valid for  |𝑧 − 1| > 1. 

d) Define singularity of a function. Find the singularity (ties) of the function 𝑓(𝑧) = sin 
1

𝑧
. 

e) Determine the poles and the residue at simple pole of the function 𝑓(𝑧) =
𝑧2

(𝑧−1)2(𝑧+2)
. 

 

2. Answer any two of the following:                                                                    4×2=8       

a) Find the eigen values and eigen vectors of the matrix (
1 −3 3
3 −5 3
6 −6 4

). 

b) Find the Taylor expansion of the function ln(cosh𝑥), where 𝑥 is real, about the point 𝑥 = 0. 

c) State and prove Cauchy’s Integral theorem.  

d) Find the contour integral 
1

2𝜋𝑖
∮

ⅇ4𝑧−1

cosh(𝑧)−2sinh (𝑧)
𝑑𝑧

𝐶
 around the unit circle C traversed in the 

anti-clockwise direction. 

 

 

 

 

Please Turn Over 

 

 

    



 

 

 

M.Sc.-I/Physics-101C/22 

 

3.  Answer any one of the following:                                                         6×1=6 

a) State and proof Liouville’s theorem. The imaginary part of an analytic complex function is 

𝑣(𝑥, 𝑦) = 2𝑥𝑦 + 3𝑦. The real part of the function is zero at the origin. Find the value of the 

real part of the function at 1 +  𝑖. 

                 3+3=6 

b) Define vector space. Find the terms in the Laurent expansion of 
1

𝑧(ⅇ𝑧−1)
 for the region 0 <

|𝑧| < 2𝜋.                                   2+4=6 

 

Unit-II 

1. Answer any three of the following:               2×3=6 

(a) Show that if a given coordinate is cyclic in the Lagrangian, it will also be cyclic in Ham-

iltonian. 

(b) What is the usefulness of Hamiltonian over Lagrangian formalism? 

(c) What is canonical transformation? Explain clearly. 

(d) Show that the transformation Q=1/p and P=qp2 is canonical. 

(e) If Hamiltonian H is independent of t explicitly, prove that it is a constant.  

2. Answer any two of the following:                      4×2=8 

(a) Derive the Hamiltonian and Hamilton equation of motion for a particle falling freely under 

the influence of gravity. 

(b) Considering Classical Poisson Bracket show that: [ly, lz]=lx.  

(c) Show that the gauge transformation for the electromagnetic potentials are canonical 

transformation in phase space. 

(d) Show that the equation of motion remains unchanged if a total derivative term appears in 

the Lagrangian. 

3. Answer any one of the following:               6×1=6 

(a) State and explain Liouville’s theorem. Hence show that the volume of phase space remains 

constant.                         4+2=6 

(b) Find the Lagrangian for a single particle in an electromagnetic field.  
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