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Answer all questions; Bold fonts like u, p etc. represent three vectors. a, 'Y denote Pauli 
matrices and Dirac matrices respectively. 

(Yl = ( ~ ~ ) ' (Y2 = ( ~ ~i ) ' 3 (1 0 ) 
(Y = 0 -1 . 

In Dirac-Pauli (or standard) representation: 

,a = {3 = ( ~ ~I) ' "f = {3a = ( _ou 
In Weyl representation: 

,a= {3 = (~ 

1 5 = i1a1 11213, ~ = 1 1-LaJ-L, 

Q. 1: Calculate the following: [1+2+1] 
(a) {'Y\13} (b) b\12] 

Q. 2: a) Write a relativistic quantum equation for a massive charged spin 0 free particle. [2] 
b) Write a relativistic quantum equation for a massive charged spin ~ particle placed in an elec
tromagnetic field AJ-L. [3) 

Q. 3: a) In Dirac-Pauli representation the spin matrix, :E is given by, 

How it would look in Weyl representation? 

b)Show, 

c) Evaluate, 

tr( 'YJ-L'Yv 'Yp'Y>.). 

[3] 

[3] 

[3] 

Q. 4: Assume natural units, i.e. n = c = 1, in Dirac equation and consider the following wave 
function, 

'lj;(x, y, z, t) = /"£ ( -~~5 ) exp[i(4x- 3z- 13t)]. 
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(a) Check if the above wave function is a solution of Dirac equation in standard representation.{4] 
(b) Check if the above wave function is an eigenfunction of the helicity operator. If yes, what is 
the helicity? [4] 
(c) Assuming the answer to Q. 2 (a) in affirmative, write the wave function in the Weyl represen
tation. [3] 
(d) Construct the spinor up such that 1J;p = Nupexp[i(2J3x + 2z- 5t)] is a solution of Dirac 
equation in standard representation with helicity +~. [5] 

(e) What is the normalisation N if 'lj;t'lj;p = 1? [2) 


