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Q2.

Q3.
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Class Test

(Relativistic Electrodynamics and Relativistic Quantum Mechanics)

Which of the following questions is not Lorentz invariant?

- =2 . ~
(a) ‘Ex B‘ Eis electric field vector and B magnetic field vector

—|2 —12 -
(b) ’E - ’B Eis electric field vector and B magnetic field vector

(c) EB E is electric field vector and B magnetic field vector
Y .
(d) ’J‘ —c? |p|2 where J is current density and p is charge density

The value of the electric and magnetic fields in a particular reference frame (in Gaussian units)

are £ =3x+4) and B =3z respectively. An inertial observer moving with respect to this frame
measures the magnitude of the electric field to be |E’| =5. The magnitude of the magnetic field
|B’| measured by him is

(@) 5 (b) 9 (c) O (d) 3

In an inertial frame S, the magnetic vector potential in a region of space is given by A=azi
(where a is a constant) and the scalar potential is zero. The electric and magnetic fields seen by

an inertial observer moving with a velocity vi with respect toS, are, respectively [In the

following y =

(@) 0 and yaj’ (b) —vak and }/af (c) vyal:r and vyaj' (d) vyal:r and ya}'

A rod has charge density 4, (seen by observer which is at rest with respect to the observer) and

c
is moving with speed Py with respect to frame 4. Frames A is moving with respect to frame

B with speed % The Frames A and B are moving in the same direction along the length of

the rod. If observer is attached to frame B then the charge density measured by observer is

L (0 22
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b) — d ——
(a) 4 ()5 (d) — NG
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Q5.

Q6.

Q7.

Qs.

Qs.

Infinite long wire of charge density 4, move with speed v(z;«toj with respect to point
c

"0O"which is distance d from wire as shown in figure. Find the electric current in wire with

respect point "O". A, —>V
L d
o)
v %
(@) 0 (b) v4, (c)v4, 1_0_2 (d) 4l =
“ -2
c
Which of the following is Lorentz invariant?
1 ¢° . 2
(a) e (b) Laplacian operator V
1 62 5 , 10 _,
(d) Operator o°= (d) operatoro'=——+V

7o ¢ or
If wis wave function satisfy the klein Gordon equation then which of the following is correct

expression of probability density .

inh Oy oy inh » Oy oy
@ ¢ 2m,c’ [l// ox v ox j (k) p 2m,c’ [l// ox v Ox
inh « Oy oy inh « Oy oy
(e 2m,c’ [l// ot v ot j () p= 2m,c’ [l// ot v ot

Dirac equation for free particle is given by H =ca.p+ fmc’if a = aj+ay}'+a__l€ then which
of following is not correct

(a) aoa +aa =0 (b) aa -aa =0

(c) o B+ Pa,=0

The classical Hamiltonian is given by H:[ﬂzcz+mzc4T/2 the W(t):|w>exp(—lE7tj is the

solution of Dirac equation with |W>:{Z} is two component spinor then which of the

following is correct

(a) (E—mcz);(—c&fmﬁ:Oand (E mcz)qﬁ cozy=0
(b)( 2);{ conip= Oand( + cz)¢ cc.7iy =0
(c) (E+mcz);(—c&fr¢:0and (E+ cz)¢ co.7y=0
(d) (E+mcz);(—c&7r¢:0and (E mcz)qﬁ cozy=0
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Q10. A charge g is interact with magnetic field B with associate vector potential A. Operator 7 is

defined as 7 :13—%, then value of 7x 7 is
c

’h_qg (d) ’h_qg
c

(a) 0 (b) -4 5 ©
c 2¢c
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