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Q.1. Encircle the right answer, cuttmg and overwrltmg is not allowed. (1x10=10)
: 1) ' Klein-Gor don t&-lllltl()f;«(iLSLl ibes the particle which is movmg rchthsﬂcally with spm
(&) Y
&) Zcro
@ |
(&) none of these
' ‘72) } Fermi Golden rale is desceribed by the relation
@) W=2n|Vilp(X)
(b) W,f"~v27t|V‘-,j?'p(E.)
(€) We2n|Vilp(LE)
(&) none of these
3) ' Scalar product of two four vector is defined as
@) A.B: AB-AB
(B) AB:= AB+A.B
(€) A.B=A.B -AB*
B (d) none of these
4) ;'The exp;t;ﬁh for the current densxty J obtained from the Klein-Gordon equation of spin
~ " zero partlcle represented by state ¢
@ (@Y §-¢V ") (©) ~i (V" ¢’V ¢)
(b) -i(¢'V & - OV §) ‘ (d) none of these
5) ; One example of Lorentz invariant quantity is
(a) relativistic mass (c) length of four vector
- (b) probability density - (d) relative velocity
6) The time dependent Schrodmoel equation for a particle is
(a) Lorentz i invariant but non relativistic
' (b) relativistic but fion invariant
(¢) non relativistic and non invariant under Lorentz transformation
(d) relatwim . - -
7) The result of followmfI anti- commulatlon rcl.mon {y" y } is
@ 0 (©) 2g* .
(b) 1 (d) & '
8) The Dirac equation is
(a) " order differential (c) Non relativistic
(b) 2™ order differential (d) Non linear
9) In Dirac equation all alphas are
(a) Identity (c) Non traceless
(b) Traceless (d) Inverse of other
10) YyTy%y# 3 represents
(a) four vector current (c) probability density

(b) Dirac matrices (d) Adjoint spinor
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ATTEMPT THIS (SUBJECTIVE) ON THE SEPARATE ANSV ET PROVIDED

Q2. Attempt all questions
i Define Projection Operators Pr and Pp in terms of Chirality operator.
Also show that PrPr = 0
' (4)

ii. Derive Klein Gordon equation from relativistic energy momentum rela-

tion.

: | -4
iii. Define Dirac v matrices. Show that {v*,v"} = 2¢**
(4)
iv. What is Dirac hole‘ theory. Explain.
| @

v. - Define Dirac bilinears. Write down the expressions of scalar, vector,
tensor in terms of solutions of Dirac equation.

(4)

Section I

Q3. Derive adjoint form of Dirac equation. Write down the matrix form of
o and 3 matrices. Also derive continuity equation of Dirac equation and show
that the probability density for Dirac equation is positive definite.

(10)
Q4. Discuss the large and small components of Dirac spinors in detail.
(10)

Q5. Why is Schrodinger wave equation 1s not an acceptable relativistic wave
equation? Check the :orentz invariance of Schrodinger equation. Why is Klein
Gordon equation rejected?

(10)




