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Unit – I 

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

   (a) Write down the values of ݅௜ in the form a + ib.  

   (b) Show that, the matrix ܤறܤܣ is Hermitian or skew–Hermitian according as A is Hermitian or 
skew–Hermitian. 2 

   (c) Identify (with propor mathematical justification) the type of singularity of the function ݖଶ exp ቀଵ௭ቁ at z = 0.  2 

   (d) Show that, the complex variable function ݂(ݖ) =  ଶ is differentiable only at the origin. 2|ݖ|

   (e) Evaluate, ׬ ௗ௭(௭మିଵ)௖  , where c is the circle ݔଶ + ଶݕ = 4. 2 

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

    (a) Prove that, the trace and the determinant of a finite-dimensional matrix can be written 

respectively as, the sum and the product of its eigenvalues. 4 
   (b) Obtain the Laurent series expansion of the function (ݖ)׬ = ௭௭మିଷ௭ାଶ valid for each of the 

following domain defined by 

     (i) ܦଵ = {ܼ ∈ ;ܥ |ܼ| < 1} 

     (ii) ܦଶ = {ܼ ∈ ;ܥ 1 < |ܼ| < 2} 2+2=4 

   (c) Let ݕଵ = ଵݔ5 + ଶݔ3 + ,ଷݔ3 ଶݕ = ଵݔ3 + ଶݔ2 − ଷݕ ,ଷݔ2 = ଵݔ2 − ଶݔ +  ଷ be a linearݔ2

transformation from  (ݔଵ, ,ଶݔ ,ଵݕ)  ଷ)  toݔ ,ଶݕ ଵݖ  ଷ)  andݕ = ଵݔ4 + ,ଷݔ2 ଶݖ = ଶݔ + ଷݖ  ,ଷݔ4 = ,ଵݔ) ଷ be a linear transformation fromݔ5 ,ଶݔ ,ଵݖ) ଷ) toݔ ,ଶݖ  ଷ). Find the linearݖ

transformation from (ݖଵ, ,ଶݖ ,ଵݕ) ଷ) toݖ ,ଶݕ  ଷ) by inverting appropriate matrix and matrixݕ

multiplication. 4 
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   (d) Define Holomorphic function. Find all ݔ)ݒ, :(ݕ ܴଶ → ܴଶ, such that for ݖ = ݔ +  the ݕ݅

function ݂(ݖ) = ଷݔ) − (ଶݕݔ3 + ,ݔ)ݒ݅   is holomorphic. 1+3=4 (ݕ

 

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

    (a) Using Cauchy’s Residue theorem evaluate any one of the following integral: 

     (i) ׬ ୪୭୥ (ଵା௫మ)(ଵା௫మ) ஶ଴ݔ݀   

     (ii) ׬ ௗఏ௔ା௕௖௢௦ఏଶగ଴  6  

   (b)  (i) Is the system of vectors ଵܺ = (2, 2, 1)், ܺଶ = (1, 3, 1)், ܺଷ = (1, 2, 2)் linearly 

dependent? 

     (ii) Let ݂(ݖ) = cosݔ − ݖ where  ,ݕℎ݊݅ݏ݅ = ݔ +  is a complex variable defined by the ݕ݅

whole complex plane. For what value (s) of z does (ݖ)′ܨ exist? Let, (ݖ)ܨ be an 

analytic function. If (ݖ)′ܨ is identically zero in a given domain Ω, then show that (ݖ)ܨ 

is constant in Ω. 2+4=6 

Unit – II 

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

   (a) Show that energy is conserved in cases where the Hamiltonian is time-independent.  2 

   (b) Define Poisson bracket. 2 

   (c) State and explain Liouville’s Theorem. 2 

   (d) What are Action-angle coordinates? Write its application. 2 

   (e) A particle moves with velocity v in an elliptical path in an inverse square force field 

U(r) = –k/r. Show that ݒଶ = (k/m) (2/r – 1/a). 2 

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

    (a) From Lagrange’s equation of motion deduce Hamilton’s equations of motion, using the 

definitions for the generalized momenta and Hamiltonian. 4  
   (b) Derive the expression for integral invariants of Poincaé. 4  

   (c) Explain strain and stress tensor. Write down their property. 4  

   (d) Consider a pendulum of mass m and length l whose point of support is rapidly oscillating in 

the vertical direction with y = –a cos ߱t. Obtain the Lagrangian and the equation of motion of 

the system. 4 
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 3. Answer any one of the following: 6×1=6 

    (a) Proof the Jacobi’s identity. Show that Poisson bracket is invariant under canonical 

transformations. 3+3=6  

   (b) Consider  a  particle in three  dimension  (x, y, z),  subject to a central force  based  potential  

,ݔ)ܸ     ,ݕ (ݖ = ܸቀඥ(ݔଶ + ଶݕ +   ଶ)ଶቁݖ

    Show that all three components of angular momentum are conserved. The Poisson bracket 

displays its true power in the search for constants of the motion—Explain. 4+2=6 

 

————— 

 


