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1) ; KJcin-Corcf()/l cqu ario n descrihes the par-tide which is moving relativistically with spin

(I!i-) Ii

t-) Zcro
(~) I

(<i) none ofthese

--2) 1Fermi Golden nile is dcscribcd by the relation
•

€i) W,{~27tIVlilp(Ei)

(I» Wncc2rrIV"j2p(E,)
(c.) \V,,-21lIVnlp(E,)

(4) none of these
,

3) , Scalar product of two four vector isdefined as
-;

(4:.) 1\.13 .;A"l3"-A-B
(~) A.B'- A"B"-,-A.B
(c.) A.B~"·A.B -NB"
Cd) none 0 r these

4) \ The expression for the current density J obtained fro-;;; the kl~in-Gordon ~qu;tio~- of:-spin
zero particle represented by state 4>
(a) i(¢*Y ¢ - ¢i7 f~ (c) -t (<I>i7f fi7 <1»
(b) -i(<I> i7¢-<I>'i7<1» (d) none of these '

5) i One example of Lorentz invariant quantity is

(a) relativistic mass (e) length of four vector
(b) probability density . . (d) relative velocity

6) The time dependent Schrcdinger equation for a particle is .
, (a) Lorentz invariant but non relativistic
I (b) relativistic but non invariant

(c) non relativistic and non invariant under Lorentz transformation
(d) relativistic

7) ·The~~~~]t-Off~II~~vi~g a~ti-~ommutatio;;-elatio-n fyll, y-,;--} is
(a) 0 (c) 2gl1V
(b) 1 (d) c5~

8) The Dirac equation is
(a) 1st order differential
(b) 2nd order differential

9) In Dirac equation all alphas are
(a) Identity
(b) Traceless

10) l/JtyOyP t/J represents

(a) four vector current
(b) Dirac matrices

(c) Non relativistic
(d) Nonlinear

(c) Non traceless
(d) Inverse of other

(c) probability density
(d) Adjoint spinor
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Q2. Attempt all questions
i. Define Projection Operators PR and PL in terms of Chirality operator.

Also show that PRPL = 0
(4)

11. Derive Klein Gordon equation from relativistic energy momentum rela-
tion.

(4)

Ill. Define Dirac "Y matrices. Show that {"YJ-i., "tV} = 2g'W

(4)

IV. What is Dirac hole theory. Explain.

(4)

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

(4)

Section II

Q3. Derive adjoint form of Dirac equation. Write down the matrix form of
c¥and {3matrices. 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 is not an acceptable relativistic wave
equation? Check the :orentz invariance of Schrodinger equation. Why is Klein
Gordon equation rejected?

(~O)


